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ABSTRACT

A learner of L2 normally attains a certain level of competence which then
stagnates, thereby rarely accomplishes native-like competence of the
target-language (TL). This bottleneck effect is accounted for through the E-Tether
Theory (ETT), which is the main thesis of this dissertation. The ETT argues that
the L2 E-grammar of a learner’s community exerts a centrifugal force that draws
the I-grammar of the learner towards it. This force, christened as the “E-tether”,
stems from the learner’s identification with his speech community and from the
linguistic input provided by the local E-grammar. When the local E-grammar is
not identical to the TL grammar, the E-tether is a double-edge sword that
encourages the development of the L2 I-grammar in the initial stages, but then
prevents the I-grammar from progression towards the TL. By considering how
social environment affects the I-grammar of individual learners through
E-languages, the ETT provides a more comprehensive account to the bottleneck
effect.

The validity of the proposed ETT is examined in this dissertation through
two empirical studies: (i) the acquisition of English consonant clusters by the
native Cantonese speakers in Hong Kong, and (ii) the acquisition of the same
structures by the native Cantonese speakers in Guangzhou. In the two studies, the
ETT is tested by seeing whether the individuals in the two cities attitudinally
incline towards the phonological patterns of Hong Kong English (HKE) and of
Guangzhou English (GZE), which are the E-languages of the two communities.
The E-grammar in each city is generalized from the productions of consonant
clusters by 10 speakers and is analyzed under the framework of Optimality
Theory; the attitudes towards the E-grammar are obtained through a language
attitude test implemented to 129 participants in Hong Kong and 66 in Guangzhou.
Two findings emerge from the results. First, there is a tendency in HKE and in
GZE to produce syllabic obstruents and to devoice word-final obstruents. Both
patterns are also attitudinally accepted by the participants in the two cities. Second,
when there is more than one strategy in the local E-grammar to avoid consonant
clusters, the one that better preserves intelligibility is more likely to be accepted.
The observed acceptance of the L2 speakers towards the “non-standard” L2



patterns can hardly be explained if one does not acknowledge the role of the local
E-grammar. The findings thus lend support to the ETT.

Besides the Hong Kong study and the Guangzhou study, there is evidence
showing that the ETT can work in a range of social contexts, and can apply to

domains other than phonological acquisition.

Keywords: L2 acquisition; I-language; E-language
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Abbreviations and conventions related to the E-tether Theory

L1 first language

L2 second language

TL target language

ETT E-tether Theory

uG Universal Grammar

oT Optimality Theory

CDA Constraint Demotion Algorithm

MISIB Matched Interlanguage Speech Intelligibility Benefit
Native-like achieving the competence of the native speakers of the TL

Linguistic input the external learning data available to the L2 speakers

Input in OT the underlying representations

Phonological abbreviations

[cor] coronal
[cont] continuant
[son] sonorant

Item numbering

In this dissertation, all items are numbered in the following way: (C-x-y-z) where
C refers to the chapter number; x to the item list in that chapter; y to a specific

item and z to a sub-item.

E.g. 6 - 12 - a - i)
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Chapter Itemlist Item Sub-item
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*CC
*[eCC
*CClo
*CopaOss
Dep

FaitH

IoenT[Voice]

IoenT[Voice,Ons]

Max

Max(Salient)

NoCoba
*OssNuc

OCP[pLACE]

OCPJcoR]
*[-son,+cont copal
SSP-Ons

VoIceDp OBSTRUENT

ProHIBITION (VOP)

Do not have consonant clusters in the output.

Do not have complex onsets (Kager 1999:97).

Do not have complex codas (Kager 1999:97).

An obstruent in a coda position is unlicensed (Piggot 2003).
Output segments must have input correspondents.

Input and output must be congruent.

The specification for the feature [voice] of an input segment
must be preserved in its output correspondent (Kager
1999:14).

Output segments in onset position preserve values of [voice]
for input correspondents (Kager 1999:340).

Input segments must have output correspondents.

Perceptually salient input segments must have output
correspondents (Yip 1993).

Syllables must be open.
Do not have obstruent nuclei (Pater 1996:74).

Adjacent identical place features are prohibited (Frisch,
Pierrehumbert & Broe 2004).

No adjacent coronals (Pater & Coetzee 2005:90).
Do not have continuant obstruent codas.
Complex onsets rise in sonority (Kager 1999:267).

No obstruent must be voiced (Ito & Mester 1998; Kager 1999).



Chapter One: The Bottleneck Challenge

Chapter One
The Bottleneck Challenge

1.1 The bottleneck in L2 acquisition

One of the most striking features of second language (L2) acquisition® is that few
learners can achieve a competence comparable to native speakers (only 5%
according to Selinker 1972). This situation can be schematically represented as
(1-1).

(1-1)  The bottleneck in L2 acquisition

° > ° .
Initial state L2 competence TL competence
Legend

L2: Second Language TL: Target Language

The bottleneck problem as stated in (1-1) is particularly relevant in today’s
globalized world where cross-cultural access (presumably through multilingual
competence) is highly valued.

Depending on the one’s assumptions about L2 acquisition, there are at least
two camps of thought: Access or No Access to the principles and devices of
Universal Grammar (UG). Proponents of the No Access camp (e.g. Bley-Vroman
1990; Schachter 1988) would probably not find the bottleneck effect in (1-1)
surprising since a block to UG forecloses possibility of language learning through
setting of grammatical parameters. Mainstream thought however leans towards
the Access camp (e.g. Flynn 1987, 1996; Vainikka & Young-Scholten 1994; White
2003a) following empirical support. Firstly, it has been demonstrated that L2
learners do undergo parametric resetting (Conradie 2006; Kanno 1997; Yuan

2001). Secondly, large scale surveys reveal successful L2 acquisition to levels of

! The term “second language™ here refers to any language that is not the first language of a
speaker. In a narrower sense, nonetheless, “second language” can contrast with another term
“foreign language” in terms of the roles or functions of a language. Because “second language
acquisition” has become a conventional use and a well-known discipline in linguistics, “second
language” in this thesis includes both the second language and the foreign language in the narrow
sense for the convenience of reading. Whenever needed, the distinction between second language
and foreign language will be indicated.



Chapter One: The Bottleneck Challenge

native competence (Hakuta, Bialystok & Wiley 2003; White & Genesee 1996).
On these grounds, this research adopts the basic assumption of the Full Access
school of thought.

The Full Access school of thought however includes at least two
interpretations of the initial state depicted in (1-1): (i) first language (L1)
competence or (ii) default UG parameters. L1 competence as the initial state is
supported by the proponents of the Full Transfer hypothesis (Schwartz & Sprouse
1994, 1996). Under this interpretation, L2 acquisition is viewed as an
approximation from the L1 towards the target language (TL). In contrast,
proponents of No Transfer hypothesis (Platzack 1996; Epstein, Flynn &
Martohardjono 1996, 1998) believe that L2 acquisition, like L1 acquisition,
begins with the default parametric settings in UG. For both interpretations, the
bottleneck problem is a challenge because under the Full Access conception, it is
unclear what obstacles could impede L2 learners’ progress to native-like

proficiency. Unraveling this mystery is the central focus of this dissertation.

(1-2)  Thesis Question
Why does the progress of L2 acquisition appear to stagnate at some point

rather than proceeding towards native-like competence??

The robustness of the bottleneck effect makes it relevant to any adequate
theory of L2 acquisition. On a more generative front, linguists approach the issue
from studies of the internal structures of languages and how differences between
the L1 and the TL contribute to the stagnation. Sociolinguists ground the
bottlenecks to attitudinal or affective factors. These different approaches are really
not competing alternatives, but are complementary. This dissertation synthesizes
the insights from these different approaches through addressing the interaction
between I-grammar and E-grammar (Chomsky 1986:23) as well as the social

environment within which the L2 learner operates. How this is done will become

2 The use of the words “stagnate” and “native-like” should not be interpreted as implying that the
intermediate states of L2 are bad, with the growing awareness that the so-called “non-native”
varieties of English are not inferior and can even be employed as the local norms of language
teaching (Kirkpatrick 2007:189ff). These words are used here for those learners who set their
target as native varieties such as BBC English. When these learners stay at an intermediate state, it
is certainly stagnation as opposed to the target they assume, and they apparently do not reach a
native-like competence of the declared target.
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clear in 81.4 where the basic tenets of E-Tether Theory are presented.

1.2 Generative linguistics and second language

Since L2 acquisition involves the learning of grammar, presumably through
access to UG principles and devices (following Full Access, 8l.1), resolving the
bottleneck challenge could draw strength from the fruits of generative studies.
One important aspect of generative linguistics is the recognition of the I-grammar
(Chomsky 1986:23). The I-grammar is an individual’s internalized knowledge of a
language. Statements about the I-grammar are therefore statements of the theory
of mind. In this sense, the generative enterprise is an inquiry into the human
mind/brain with respect to the language faculty.

With a focus on the mental aspect of language, generative theories offer a
way to understand how knowledge of language is represented in the mind of L2
speakers. This can either be universal principles and parameters (Chomsky 1981,
1986), SPE rules (Chomsky & Halle 1968), or universal constraints (Prince &
Smolensky 1993/2004). These theories allow one to capture the variation between
L2 systems on the one hand and the commonness of these systems on the other.
As is indicated by White (2003b:20), while the generative theories differ as to
how universals are formalized, they all recognize the innateness of acquisition —
certain properties of language are too abstract to be acquired in the absence of
innate linguistic constraints on grammars.

Another strength of the generative approach is its ability to model the
development of L2 competence. In most generative theories, when learners
receive the TL input that their current L2 grammars fail to accommodate to, the
restructuring of the current grammars is needed. This can take the form of the
resetting of parameters, the reordering of rules, or the re-ranking of universal
constraints, depending on the framework one chooses. Through such transition of
mental states, one can glimpse how I-grammars evolve in the course of L2
acquisition.

The virtue of the generative approach also lies in its capability to explain
certain bottleneck phenomena. To this end, several proposals have been raised,
including L1 transfer, markedness, and linguistic input (see Chapter Two for
detailed discussion). Among these proposals, L1 transfer concerns more with the
cross-linguistic differences between the L1 and the TL. The other line, typically

3



Chapter One: The Bottleneck Challenge

under the name of markedness, is more related to the universal aspects of
languages, suggesting that certain TL structures are difficult to acquire regardless
of learners’ L1. A third line attributes the bottlenecks to the input learners are
exposed to. It argues that the quality and the quantity of input can determine
grammar learning. Despite the different emphases, the above proposals are
common in that the non-progression of L2 I-grammar could result from
linguistic-internal factors.

Though a powerful tool to describe L2 acquisition, the generative approach
does not adequately consider the impact of affective factors (e.g. the attitudes
toward the TL, the identifications with the L1 and the TL group) on acquisition.
Even living in the same social environment and being exposed to comparable TL
input, individuals with different levels of motivation or holding different attitudes
to the TL are likely to exhibit distinct rates of learning. This seems beyond the

explanatory scope of the typical generative approach.

1.3 Affective factors and second language
Affective factors are important in L2 acquisition because, as Beebe (1985:404)
points out, language learners are not passive receivers of linguistic input; instead,
learners can actively construct their grammars based on their attitudes and values.
For researchers interested in affective factors, the “language” in question is the
language of a community. This, in Chomsky’s (1986) terms, is E-language
(externalized language), i.e. the collection of utterances or linguistic forms used
by a population, independent of individuals’ minds/brains. The collection of
descriptive statements about an E-language is the grammar of that language,
hence E-grammar (Chomsky 1986:20). Since E-languages are the forms directly
observable by social members and are often associated with various social values,
they exert influences on individuals’ perceptions, attitudes, and motivations,
which in turn affect the learning outcomes.

Among the affective factors, one that is frequently associated with L2

competence is learners’ linguistic identity,® i.e. people’s identification with their

® Note that any social member may simultaneously belong to more than one community and have
multiple identities, e.g. gender, age, professional, religious (see Norton 2000 for detained
discussion). This thesis focuses on linguistic identity because it has been proved as a prominent
factor affecting L2 acquisition (e.g. Giles & Byrne 1982; Hall & Gudykunst 1987; Kelly, Sachdev,
Kottsieper & Ingram 1993).
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speech community, which in turn refers to the group of people who share a set of
norms, rules and expectations regarding the use of language (Hudson 2000:239).
To capture the effects of linguistic identity on ultimate L2 attainment, several
models have been proposed, including the Acculturation Model (Schumann 1978,
1986), the Social Contextual Model (Clement 1980) and the Intergroup Model
(Giles & Byrne 1982). The Social Contextual Model, for instance, advocates that
L2 learners often encounter a struggle between the intention to identify with the
TL-speaking group and the desire to retain the L1 culture and identity, termed as
“intergrativeness” and “fear of assimilation” respectively. If learners perceive
acquiring L2 to be extremely detrimental to their ethnolinguistic identity, they are
unlikely to attain native-like L2 competence.

The identification with one’s speech community often manifests itself as the
positive attitudes towards the L2 variety spoken in one’s community. In practice,
such positive attitudes to the local L2 varieties have been widely observed (e.g.
Bolton & Kwok 1990; Tan & Tan 2008; McKenzie 2010). In El-Dash &
Busnardo’s (2001) language attitude study, for instance, the L2 English speakers
in Brazil prefer the Brazilian variety of English even more than the native
varieties of English. Findings like this accord with Beebe & Giles’s (1984)
argument that L2 learners may be unwilling to adopt a standard accent,
maintaining the L1 accent as an expression of solidarity.

The effects of linguistic identity and attitudes are mediated through learners’
motivation. A low level of motivation can lead to the non-progression of L2
competence (see Gardner 1985 for a review). Alternatively, identity and attitudes
may function through the affective filters (Krashen 1982), which prevent the
language acquisition device from operating. In sum, the effects of the affective

factors discussed in this section can be presented as (1-3).

(1-3) Affective factors of L2 acquisition

L_ingui_stic —» Attitudes — Motivation/ _, Leaning outcomes
identity Affective filter

This line of research unveils the role played by the affective factors

associated with E-languages. Nonetheless, it overlooks how E-languages act upon

5



Chapter One: The Bottleneck Challenge

the operation of individuals’ internalized language systems (i.e. I-languages). If
one accepts the fact that acquisition is essentially a process where learners
construct the knowledge of language in their minds/brains, the exclusion of

I-languages is inadequate.

14 The E-Tether Theory
The cognitive and the affective factors introduced in the last two sections each
capture a different but equally important aspect of the bottleneck problem. Though
the cognitive factors relates more to I-languages and the affective factors to
E-languages, ignoring one or the other will not provide a full explanation of L2
acquisition (Beebe & Giles 1984). After all, the mental process of L2 acquisition
takes place in social context. Since E-language items are the linguistic inputs for a
learner to construct I-grammar, the development of I-grammar inevitably
undergoes the influence of the E-language spoken in the society. Thus, a
comprehensive theory of L2 acquisition should take both sides (I-language and
E-language) into consideration.

To this end, | propose the E-Tether Theory (ETT), a model capturing L2
development with generative theories while taking into account the social aspect

of language learning, stated as (1-4).

(1-4)  The E-Tether Theory (ETT)
The development of the L2 mental grammar is tethered to the common

L2 patterns in the speaker’s community.

The term “tether” is a metaphor. According to (1-4), given a target language and a
group of L2 speakers, the individual speakers’ L2 will converge to the E-language
spoken in that group. At the heart of the theory is the connection between
I-language and E-language. On the one hand, E-language per se is made up of the
common properties of various I-languages. On the other, E-language exerts
influence on I-languages as it provides norms and ensures intelligibility.

The ETT bridges the generative approach and the affective factors because
of its two premises. Firstly, it presupposes that L2 grammar development is a set
of cognitive states, made out of the same substance provided by UG. The

differences between these states lie only in the arrangement of the universal
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substance. For this, the ETT is neutral to all generative theories that capture the
innateness of language acquisition.

Secondly, the ETT recognizes the impacts of affective factors (e.g. group
identification, motivation) on L2 acquisition. It also factors the role of attitudes in
speakers’ choice of L2 variety. These factors make the tether of the local
E-language psychologically possible.

By situating individual I-languages into the greater context of the
surrounding E-language, the ETT not only explains the bottlenecks from a new
perspective but also gives a holistic view of L2 acquisition. With its claim and
premises settled, the architecture of the ETT is schematized as (1-5).

(1-5)  Schematic representation of the ETT

E-language: En E; E- Es ... Ema Ecommunity  Ens1 ETL
VI 4 A »
./"//"./ / | \
P Va .‘ .
. . . / . \
T e . : .
- - /s / | \
I-language: Inmac 2 I3 ... lna In ler I

(] o o (] (] (] (] »ne
»

In (1-5), the model is comprised of two dimensions: the dimension of I-language
and the dimension of E-language. The two dimensions are linked by the E-tether
(shown as the arrows in (1-5)) which draws individual I-languages to the
E-language of their community (the Ecommunity in (1-5)). Each of the

components in the ETT is explained in the following subsections.

1.4.1 The dimension of I-language

(1-6)  The dimension of I-language”

I-Ianguage: LNITIAL I I |3 T P In lhe1 L

(] (] (] (] (] (] (] »ne

* InimiaL denotes the initial state of L2 acquisition; It is the I-grammar state of the TL speakers; I,
can refer to any intermediate state of L2.
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The dimension of I-language has to do with the development of L2 mental
grammars (lI-grammars). It encompasses two modules. One is the I-grammar
states of individual speakers; the other is the force that drives grammatical
development, signified by the arrow in (1-6).

The states of L2 I-grammar are denoted by the “I"s in (1-6), following the
insight that “transitional competence of the learner takes the form of internalized
language (I-language)” (Yip & Mathews 1995:18), termed as “I-interlanguage” by
Yip & Mathews. These I-grammar states are expressible by any generative theory
that captures the mental representation of language (see Yip & Mathews 1995 for
example showing how the intermediate I-grammar states in syntactic acquisition
are expressed through principles and parameters; Broselow, Chen & Wang 1998
for how phonological acquisition is represented by universal constraints). The
series of the I-grammar states in (1-6) represent different degrees of L2
competence. To take a theoretically neutral position, the ETT assumes the initial
state of L2 acquisition (the IymiaL in (1-6)) as either the L1 setting (the Full
Transfer/Full Access hypothesis), the default UG setting (the No Transfer/Full
Access hypothesis), or a mixture of the both. Starting from this initial state, L2
competence gradually grows until the learner reaches the I+ where the TL is fully
acquired.

The force that drives the development towards the It is the inconsistency
between the learner’s current grammar and the linguistic input from the TL.
Whenever the linguistic forms generated by the current I-grammar mismatches the
TL forms, the learner will adjust the I-grammar so as to make the TL forms
surfaces in the newly structured grammar, following the learning mechanism
adopted in a number of generative theories (e.g. Tesar & Smolensky 2000; White
2003a).

Also note that the actual developmental route of L2 I-grammars is not
necessarily a linear sequence as is depicted in (1-6). There can be more than one
route for the L2 learners from the same L1 to achieve the TL competence,
described as (1-7) on the next page. Since whether the or not there are multiple
routes is not a crucial issue to the ETT, the linear sequence in (1-6) is employed

for the ease of display.
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(1-7)  Multiple learning routes for L2 I-grammar development

IA

liNiTIAL <£ I > |
lc /
1.4.2 The dimension of E-language
(1-8)  The dimension of E-language
E-language: Eu E; Eo Es ... Eni  Ecowmunmy Enaa Ero

The dimension of E-language has to do with the E-grammars of a given L2. The
E-grammars are externalized, existing independently of individuals’ minds/brains.
They show how the collection of linguistic forms (i.e. the E-language) in a
community is organized. What the dimension of E-languages concerns is thus the
whole society instead of individual speakers. Though Chomsky (1986:25)
contends that E-language is not the focus of generative linguistics and it is “an
epiphenomenon at best”, E-grammar is in principle expressible by generative
theories. This is because E-language is the collection of numerous I-languages
which themselves are UG-based. E-language therefore also contains the
components of UG and is within the variation limit of UG. Instances of how
E-grammars are formalized by Optimality Theory will be provided in &.2 and
&.2 (see Yip & Mathews 1995 for another example showing how E-language
phenomena are formulated in I-language terms under the principles and
parameters framework).

Each “E” in (1-8) denotes the E-grammar of a community for a given
language. Doubtlessly, a language can vary across different communities.
Variability of this kind is manifested in (1-8) through the discrete hypothetical
points “Ej, E, ... Ens1”. Take English as example, these points can be Hong Kong
English, Indian English and Malaysian English, etc. The E.; is the grammar
setting of the learners’ L1, with zero element of the TL.> The Eq_ reflects the

% Since E,/E,/E, etc represents different varieties of an L2, the learners’ L1 can have multiple
varieties as well, not just a single E ;. Asingle E_4 is shown in (1-8) because this is for a particular
group of learners. The E_; is the L1 E-language of these learners’ community, and the other

9
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E-language patterns of the native groups of the TL. The intermediate points
represent different degrees of similarity with the E1..° Ecommunimy iS the
grammar of the E-language prevalent in the L2 speakers’ own speech community.
This E-language is important to the L2 learners because it is widely heard and
spoken in the learning environment and supplies input for the learners, regardless
of whether it has well-recognized grammar and lexicon. Thus it is not necessarily
a recognizable variety. It does not have to be stabilized either, given that language
change do occur at various rates, glacially in some instances and more discernibly
in others, to any speech community. How EcommuniTy affects L2 acquisition will

become clear in the ensuing section.
1.4.3 The E-tether

(1-9)  The E-tether

E-language: E;;1 Ex E Es ... Eni Ecommunity  Ena1i Em
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The dimension of I-language and the dimension of E-language are connected
through the E-tether, illustrated in (1-9) as the arrows that link various I-grammars
to Ecommunity- Ecommunity 1S the source of the tether, driving the I-grammars in
that community towards it. Consequently, individuals will converge to the
common L2 patterns of their community. When the EcommuniTy in an L2-speaking
group is not aligned with the Et., the E-tether will prevent the I-grammars from

irrelevant L1 varieties are thus not shown. Similarly, there is a single E_ in (1-8), though different
communities may have different target languages, e.g. the TL for Indians would be British English
and for Philippines would be American English. A single Eq_ is presented here because it is to
describe the learning situation of a particular group of learners. For example, the E1_ would be
British English if the learners in question are Indians, and it would be American English if the
learners are Philippines.

® Strictly speaking, the intermediate E-grammar states are not necessarily arrayed linearly as (1-8),
but in parallel positions, the same way as the I-grammars shown in (1-7). A linear representation is
used here for the ease of display. Technically, the intermediate E-grammars indeed can have
different distances with the TL and be sequenced in a line according to the distances. A way to
calculate such distances in Optimality Theory, for example, is presented in Appendix 1.

10
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progressing towards the TL. This would result in the “fossilized” phenomenon in
L2 acquisition (Selinker 1972).

The tethering effect described above can stem from the speakers’
identification with their speech community (see 8.6 for further elaboration). This
point is clearly stated in Beebe (1988:63) that L2 learners may “never attain
native-like proficiency to the best of their ability because they may find that the
reward of being fluent in the TL is not worth the cost in lost identification and
solidarity with their own L1 group”. The E-tether can also be due to the linguistic
input provided by EcommuniTy, Since Ecommunimy constitutes a big proportion of
the input exposed to the learners. Given that the quality and the quantity of input
largely determine the outcomes of acquisition (Wexler & Culicover 1980; Krashen
1982; Boersma & Hayes 2001. See 8.5), Ecommunity inevitably plays a role in
L2 acquisition.

It should be noted that the tether is from the speech community of a learner,
defined in terms of social network and social relationships, not just locale. This is
important because it explains the bottlenecks not only in places where the TL is
not the L1 but also in TL-speaking areas. A case in point is the immigrant
communities in TL-speaking countries, such as the Mexican immigrants in the
United States who learn English. When the forms of the L2 spoken in these
communities are not identical to the forms in the target language, the tether from
the speakers’ social network will still prevent the approximation towards the target

language.

1.5 The present study
Because of the E-tether, the L2 learners in a non-native community are predicted
to be attracted by the L2 E-language of their community (i.e. EcommuniTy). TO test
this prediction, one needs a speech group whose L2 E-language (EcommuniTy) IS
distinct from the patterns of the TL, and then examine whether the members in
this community attitudinally incline towards Ecommunity as opposed to other
varieties of the L2 or the TL variety. The tethering effect is tested in this
dissertation through the acquisition of English consonant clusters by the native
Cantonese speakers in Hong Kong and Guangzhou

Consonant clusters are not licensed in Cantonese syllables, whereas English

allows consonant clusters in syllable onset and coda (see 8.3 for an introduction
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to the syllable structures in English and Cantonese). To learn English, Cantonese
speakers need to acquire consonant clusters which are new to them. It is however
observed in the previous studies that Cantonese speakers tend to modify English
consonant clusters through strategies such as consonant deletion or obstruent
devoicing (e.g. Hung 2000; Peng & Ann 2004; Yam 2005; Chan 2007, 2010; Chiu
2008; Setter, Wong & Chan 2010). In other words, the English E-grammar in
Hong Kong and that in Guangzhou stay at an intermediate stage which is distinct
from the standard varieties of English as to consonant clusters. This makes a test
to the tethering effect possible, because, by investigating the Hong Kong people
and the Guangzhou people’s attitudes towards the E-grammar of their respective
communities, one would see whether the L2 speakers are really attracted by their
E-grammar.

For two further reasons Hong Kong and Guangzhou are chosen for study.
Firstly, Hong Kong and Guangzhou have different language environments in that
Cantonese, English and Mandarin serve different social functions in the two cities.
The experiments conducted in the two cities thus form two independent tests to
the ETT. In Hong Kong, Cantonese is the most widely-used language. It is the L1
for the majority of the people and the major means of communication within the
Chinese group who constitute the overwhelming majority of the population. Due
to the colonial history, English is another official language. It is the language used
in government and courts, and the medium of instructions in many schools. For
many Hong Kong people, English meets the requirement of a true second
language (Richards & Schmidt 2002:472) because it “fulfils many important
functions (including the business of education and government)” and “learning
English is necessary to be successful within that context”. Mandarin also plays a
role in Hong Kong. Since the Handover in 1997, it has been introduced into the
school curriculum, hence more and more people are becoming trilingual (Setter et
al. 2010). Mandarin, however, is largely a foreign language to the Hong Kong
people, as its domains of use are still limited and most people learn it in
classrooms. In Guangzhou, Cantonese is the mother tongue to most of the local
people. For these people, Cantonese is the language used at home and in informal
situations. In formal contexts, however, the most dominant language is Mandarin,
due to the nationwide promotion of Mandarin in China. Given the important

functions of Mandarin in government and education, Mandarin can be seen as the
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second language of the local people. In comparison, English is a foreign language
to most of the people in Guangzhou as it is mainly used in language classrooms
and for the purpose of international communication.

Secondly, despite the above differences in language environment, especially
the role of Mandarin in Guangzhou, the two cities are still comparable cases for
the following reasons. First of all, it has been ascertained that the L1 of the Hong
Kong and the Guangzhou subjects in this study is Cantonese. Additionally, the
Hong Kong subjects in fact can also the speak Mandarin, presumably due to the
Mandarin courses available in the school and university curriculums. Last but not
least, consonant clusters are not allowed in Mandarin either. As the inventory of
syllable structures in Mandarin is even narrower than in Cantonese, Guangzhou
speakers’ knowledge of Mandarin will not help them to master extra syllable
structures. The two groups thus have the same set of already-known structures and
therefore have comparability (see 81.2 for details about the subjects).

To precisely describe the E-grammar in Hong Kong and that in Guangzhou,
the pronunciations of English consonant clusters by 10 typical local speakers in
each city will be analyzed. Based on the aggregation of the individual
pronunciations, the E-grammar in each city (i.e. Ecommunity) Will be generalized
and formulated. To examine whether the observed Ecommunity in each city is
identified with by the English speakers in the respective cities, 129 Hong Kong
subjects and 66 Guangzhou subjects will be surveyed in terms of their attitudes to
the pronunciation patterns in Ecommunity and to other possible ways to produce
English consonant clusters. One then would be able to identify the grammar that is
attitudinally preferred by the subjects in each city, and ultimately determine
whether there is an alignment between the preferred grammar and EcommuniTy-
Details about the experiment will be given in Chapter Four; the results in each city
will be presented in Chapter Five and Six.

1.6 Summary

To account for the stabilization of L2 competence (the “bottleneck™), this chapter
advocates the E-tether Theory (ETT) of L2 acquisition. The ETT unravels how
social environment impacts upon the development of L2 I-grammars through

E-language. In the ETT, the acquisition processes can be summarized as (1-10).

13



Chapter One: The Bottleneck Challenge

(1-10)  Acquisition under the ETT
e Given a community where two languages are spoken, there is an
E-language for the L2, shared by the members of the community.
e Individuals in the community are tethered to that E-language. The tether
may restrain the development of L2 competence which itself is powered
by the linguistic input from the TL.

The ETT represents an incorporation of the cognitive and the social aspects of L2
acquisition. This is because it recognizes the central role of I-grammars on the one
hand and considers the impacts of social environment and linguistic identity on
the other. The cognitive aspect and the social aspect are linked in the ETT through
the E-tether, a centrifugal force that draws L2 speakers’ I-grammars towards the
E-grammar of the local community (i.e. Ecommunity). The E-tether stems both
from individuals’ identification with their speech community and from the
linguistic input provided by Ecommunity. When Ecommunity IS not identical to the
grammar of the TL, the tethering effect of Ecommunity Will prevent the
progression of L2 towards the TL. This non-progression is the crux of the
bottleneck problem.

The ETT also advances the understanding of L2 acquisition. Firstly, it
clearly indicates the role performed by the non-native variety used in a learner’s
speech community (i.e. the Ecomminity In the ETT). In L2 acquisition studies, the
bottleneck problem is often attributed to a learner’s L1 or markedness; other
researchers may resort to society for explanations, looking at the relative
dominance of the L1 and the TL or the socio-economic status of the relevant
speech groups (see Ellis 2008 for a thorough discussion). There is little emphasis
on the L2 variety spoken in a learner’s community which nonetheless supplies a
large proportion of input. The ETT thus offers a new perspective to approach the
bottleneck problem. Secondly, the ETT can predict at which developmental stage
the bottleneck problem may occur. That is, a learner’s L2 competence may
eventually stabilize at a stage comparable to the grammatical patterns of his/her
community. This allows one to better capture the developmental path of L2
acquisition.

Centering on the theme of the ETT, the remaining chapters are organized as

follows. Chapter Two lays the theoretical ground of the ETT. It shows why the
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dimensions of I-language and of E-language should be taken into consideration
and demonstrates the plausibility of the E-tether.

Though theoretically viable, the validity of the ETT still awaits empirical
verifications, which can typically be done through experimentation. To make the
experiment results comprehensible, Chapter Three shows how the ETT can be
understood under the framework of Optimality Theory. On this ground, Chapter
Four presents a detailed elaboration of the experiment introduced in 8L.5 which
tests the ETT through the acquisition of English consonant clusters by the native
Cantonese speakers in Hong Kong and in Guangzhou. Specifically, the
experiment probes into whether the English speakers in each city attitudinally
incline towards the L2 E-grammar of their own community, a scenario predicted
by the E-tether.

Based on the experiment results, Chapter Five discusses the applicability of
the ETT to the English speakers in Hong Kong. In a similar manner, Chapter Six
demonstrates how well the ETT fits to the English speakers in Guangzhou. The
findings in both cities suggest that the L2 speakers do identify with the L2
E-language of their respective communities, which is consistent with the
prediction of the ETT.

In Chapter Seven, | will show how the ETT can be incorporated with the
insights from other L2 acquisition theories to give a more comprehensive account

for the bottleneck. This is followed by a conclusion.
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Chapter Two
I-language and E-language in

Second Language Acquisition

This chapter establishes the theoretical foundations of the E-tether Theory (ETT).
It shows the necessity to include both the dimension of I-language and the
dimension of E-language. The dimension of I-language is important because any
comprehensive treatment of L2 acquisition must take into account (i) the innate
linguistic abilities (typically called Universal Grammar) and (ii) the already
acquired L1 grammar. While the bottleneck problem has cognitive causes, the
approach that looks merely at I-language fails for two reasons. Firstly, it does not
explain why L2 development varies in different social environments (Tarone 1994;
Siegel 2003; Ellis 2008). Secondly, the dimension of I-language fails to explain
why the degree of success of L2 acquisition positively correlates with the how
strongly the learner identifies with either the community wielding the target
language or any of the “interlanguage” stages/varieties (Gardner & Lambert 1972;
Schumann 1986). This calls for the involvement of the dimension of E-language,
which represents environment where L2 acquisition takes place.

8.1 outlines basic aspects of I-language relevant to the ETT. 8.2 and 8.3
discuss how the L1 grammar and the tendencies in Universal Grammar contribute
to the bottleneck when I-language is recognized as the object of study. 8.4
addresses the inadequacies of the dimension of I-language and indicates the
necessity to include the dimension of E-language. 8.5 demonstrates how
E-language affects L2 acquisition through linguistic input. 8.6 shows the relation
between E-language and learners’ linguistic identity, which can eventually leads to

the bottleneck in L2 acquisition. 8.7 gives a summary.

2.1 I-language and second language acquisition

Like L1 acquisition, L2 acquisition is characterized by what Chomsky (1965:58,
1986:7) called “poverty of stimulus”. That is, L2 learners exhibit linguistic
behaviors not reducible to the set of stimuli from the L1 or the L2 input (e.g.
Dekydtspotter, Sprous & Anderson 1997, Kanno 1997, and Perez-Leroux & Glass
1999, among others. See White 2003a for a comprehensive review). An example
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is the complex question formation in the English of native Japanese speakers
(Otsu & Naoi 1986, cited in Ko 2005). Subject-auxiliary inversion does not apply
in the question formation in Japanese, and the L2 learners are taught only the

subject-auxiliary inversion of the English simple questions, shown as (2-1).

(2-1)  Simple question taught to the English learners in Japan
a. The girl is in the room.

- b. Isthe girl __in the room?

Crucially, these L2 learners are not exposed to the subject-auxiliary inversion of
English complex questions. Nonetheless, they can still correctly apply inversion to
complex questions, producing forms such as (2-2-b) but not (2-2-c).

(2-2)  Complex question formation by the English learners in Japan
a. The girl who is in the room is laughing.
- b. Is the girl who is in the room __laughing?

c. *Is the girl who __in the room is laughing?

Evidence of this kind suggests that L2 acquisition is also guided by Universal
Grammar (UG) (Chomsky 1965: 112), the innate knowledge that allows humans
to successfully develop complex linguistic systems despite the limitation of input.
Based on the innate knowledge, individuals set up the unconscious, internalized
system of language (i.e. the I-language) through interaction with presented
experience. An adequate model of L2 acquisition must therefore include the
dimension of I-language, echoing Yip & Mathews’s (1995:18) insight that
“interlanguage should be analyzed in I-language terms, with the focus on the

learner’s competence”.

2.2 L1 transfer and the bottleneck

With I-language as the object of study, the bottleneck in L2 acquisition is usually
associated with the learner’s existing L1 knowledge. The strongest claim for this
position is made in the Contrastive Analysis Hypothesis (CAH) (Lado 1957)
which predicts that any element of the target language (TL) which is different
from the L1 will cause learning difficulties. Though Wardhaugh (1970) refines
Lado’s idea and proposes a weaker version of CAH, it sill uses the learner’s L1 to
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explain at least some of the L2 errors.

The role of L1 is also explicitly stated in some other theories. For example,
the Full Transfer Full Access Hypothesis (Schwartz & Sprouse 1994, 1996) argues
that the entire L1 grammar forms the initial state of L2. Whenever the L1
grammar and the TL input are inconsistent, restructuring away from the L1 will
take place. In the Interlanguage Hypothesis (Selinker 1972), L1 transfer is listed
as one of the five central psychological processes in L2 acquisition. Selinker
further claims that L2 learners tend to make “interlingual identifications”. That is,
they perceive certain linguistic items as the same in the L1 and in the TL, and use
the L1 usage to infer the TL usage.

In practice, cases showing L1 transfer can be found in nearly all aspects of
L2 acquisition. An instance in syntax is from White (1991, cited in Lightbown &
Spada 2006), which investigates the acquisition of adverb placement in the L2
English of native French speakers and in the L2 French of native English speakers.
In English and French, adverbs can be placed in different positions in a simple
sentence. However, English allows for SAVO order which is unaccepted in French;
French licenses SVAO order which is ungrammatical in English, exemplified as
(2-3).

(2-3)  Adverb placement in English and French (Lightbown & Spada 2006: 95)
S =Subject V=Verb O = Object A = Adverb
ASVO
Often, Mary drinks tea.

Souvent, Marie boit du thé
SVOA
Mary drinks tea often.

Marie boit du thésouvent.
SAVO
Mary often drinks tea.

*Marie souvent boit du thé
SVAO
*Mary drinks often tea.

Marie boit souvent du thé

Note: “*” indicates that the sentence is not grammatical.
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For the French-speaking learners of English, it is easy to add the SAVO order to
their repertoire; for the English-speaking learners of French, acquiring the SVAO
order is also smooth. Nevertheless, both groups encounter difficulties in getting of
rid of the L1 word order which is absent in the TL. The French-speaking learners
of English continue to consider the SVAO order as grammatical in English; the
English-speaking learners of French accept the SAVO order in French.

In phonology, transfer effect can be found in the acquisition of English
onset clusters by the native Mandarin speakers in Taiwan (Lin 2001). Lin observes
a tendency for the learners to insert a schwa to English CC onsets. Word-initial

Ipli/, for example, is realized as [pa.li], describable by the rule below.

(2-4) D ->0o/#C _CV (“#” denotes word boundary)

According to Lin, that the learners employ vowel insertion, out of all possible
ways to avoid consonant clusters, is a transfer of the L1 Mandarin. In Mandarin,
CC onsets are disallowed. The preferred way to prevent onset clusters is also
vowel epenthesis, reflected by the translation of English names. Claire, for

example, is translated in Taiwan Mandarin as [ka.lai].

L1 transfer applies to phonetics as well. It is widely observed that L2
learners tend to interpret L2 segments in terms of their L1 (e.g. Beddor & Strange
1982; Gottfried & Beddor 1988; Best & Strange 1992; among others). The L2
sounds that have phonetically similar equivalents in the L1 may be perceived and
produced the same way as the L1 equivalents, a phenomenon described in speech
learning theories as “equivalence classification” (Flege 1995) or “native language
magnet” (lverson & Kuhl 1995). Qin (2010), for example, finds that native
Vietnamese speakers perceive both the Received Pronunciation (RP) vowels [i]
and [1] as the same Vietnamese equivalent [i], which is acoustically similar to the
RP [i] and [1].

Cases supporting L1 transfer is certainly not limited to the examples above.
In syntax, the transfer of the L1 parametric setting to L2 is reported also in
Camacho (1999) and Yuan (2011). In phonological acquisition, researchers,

through a careful examination of the L1, also find ways to explain why the same
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L2 is realized differently by speakers from different L1 backgrounds. For example,
by comparing Egyptian Arabic and Iraqi Arabic, Broselow (1987) accounts for
why, though the English learners in Egypt and in Iraq both insert a vowel to
English CC onsets, the Egyptians insert it between the two consonants whereas
the Iraqgis insert it to the left of the whole cluster. Similarly, by appealing to the L1,
Hancin-Bhatt & Bhatt (1997) illustrates why the Spanish-speaking learners of
English delete the second consonant in English CC codas while the
Japanese-speaking learners of English delete the first.

Though powerful in explaining the bottleneck in L2 acquisition, L1 transfer
iIs by no means the only source of learning difficulties. L2 learners sometimes
make errors that are independent of the L1, leading towards the discussion of

markedness in 8.3

2.3 Markedness and the bottleneck

In human languages, there is a tendency to prefer certain structures over others.
The preferred structures, such as open syllables or oral vowels, are unmarked; the
disfavored structures, such as closed syllables or nasal vowels, are marked
(Eckman 2008:96; see Battistella (1990), de Lacy (2006) and Rice (2007) for
further discussion on markedness). Eckman (1977, 1991) points out that
markedness also plays a role in L2 acquisition. Marked structures usually pose
more learning difficulties than unmarked structures do. Some examples are
provided as follows, mostly on phonology.*

Cross-linguistically, word-final voiced obstruents are more marked than
voiceless ones (Broselow, Chen & Wang 1998:267). Through the acquisition of
English by native Hungarian speakers, Alternberg & Vago (1983) finds that the
asymmetry between voiced and voiceless codas holds also for L2. For example,
the final voiced stops in English words end, band, and beyond are realized by the
learners as voiceless. Crucially, this cannot be a transfer effect, since Hungarian
makes voicing contrast for word-final obstruents. The universal tendency to avoid
final voiced obstruents is thus the cause of the devoicing. In the study of Eckman
(1984), native Farsi speakers also devoice the final obstruents in English, despite
the presence of voicing contrast in Farsi for final obstruents.

Another domain that is frequently linked with markedness is the acquisition

! This is due to the fact that the majority of L2 studies on markedness center around phonology.

20



Chapter Two: I-language and E-language

of consonant clusters. According to the Resolvability Principle (Greenberg
1978:250), longer consonant clusters are more marked than shorter ones. To test
whether this markedness relation applies to L2, Chan (2010) investigates the
acquisition of English onset clusters by Native Cantonese speakers in Hong Kong.
The results confirm that the less marked English CC onsets are acquired before
the more marked CCC onsets, consistent with the Resolvability Principle. Similar
findings in support of the Resolvability Principle include Carlisle (1997, 1998) on
the acquisition of English onsets clusters by native Spanish speakers, and
Anderson (1987) on the acquisition of English consonant clusters by native
speakers of Egyptian Arabic, Mandarin, and Amoy Chinese.

The markedness of consonant clusters depends not only on the length of
clusters, but also on the consonants that compose the clusters. Stop-stop codas (e.g.
[kt], [pt]), for example, are universally more marked than fricative-stop codas (e.g.
[st], [sk]) (Greenberg 1978:254), presumably because of sonority. Through the
acquisition of English coda clusters by the learners whose L1 is Cantonese,
Japanese or Korean, Eckman (1991) shows that the L2 learners do encounter more
difficulties with stop-stop codas than with fricative-stop codas, though both types
of clusters are absent in the L1. Similarly, Benson (1986) also observes the better
performance of native Vietnamese for English fricative-stop codas than for
stop-stop codas.

Markedness also affects L2 syntax. A case in point is Eckman, Bell &
Nelson (1988) who investigate the acquisition of English relative clauses by the
learners from different L1 backgrounds. According to the Accessibility Hierarchy
(Keenan & Comrie 1977), the relative clauses where the relative pronoun
functions as the subject (exemplified as (2-5-a)) are less marked than those where

the relative pronoun functions as the object of a preposition (shown as (2-5-b)).

(2-5) a. Joan likes the professor who gives easy exam to the class.
b. The chairman listened to the student to whom the professor gave a low

grade.

Based on experiment results, Eckman et al. find that the marked structure in
(2-5-b) indeed poses more difficulties to the L2 learners than the structure in

(2-5-a) does — the learners who have acquired (2-5-a) do not necessarily master
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(2-5-b); the learners who have acquired (2-5-b) also have acquired (2-5-a).
The evidence provided thus far shows the correlation between markedness
and L2 learning difficulties. The marked structures in the TL, together with L1

transfer, constitute the linguistic internal reasons for the bottleneck.

2.4 Inadequacies of the I-language-only approach
Though powerful in unraveling the effects of L1 transfer and markedness on
acquisition, an approach that focuses only on I-language still has its inadequacies.

Firstly, it does not explain the impacts of external environment, especially
the environment which supplies linguistic input to L2 learners. Given the
universal Language Acquisition Device and the same L1 background, the stages at
which L2 development ceases may vary in different social contexts (Gass 1987;
Dussias & Sagarra 2007). The best reflection of this is perhaps language
immersion programs, which requires the learners from another language
background (typically international students or immigrants) to be fully involved in
the school and the social life of the TL community. Though variation exists, the
boost that immersion brings to L2 competence is not rare to see (e.g. Fathman
1978; Gass 1987; Dussias & Sagarra 2007).

Secondly, an I-language-only approach fails to account for why L2
achievement often varies according to how strongly a learner identifies with the
TL community or with the local community (cf. 8L.3). As Gardner & Lambert
(1972) points out, a native-like attainment would be difficult to achieve if the
learner resists adapting to the language and the culture of the TL community.
Similarly, Giles & Byrne (1982) states that a strong identification with the local
community will prevent the full mastery of the TL.

Given the inadequacies of the dimension of I-language, a comprehensive
understanding of L2 acquisition needs to take into account the dimension of
E-language, which deals with the language used and shared by a community. An
insight on E-language would help us better understand how social environment
impacts upon individual I-grammars. Such effects of E-language will become

clear in the following two sections.

2.5 E-language as the source of linguistic input

In generative linguistics, the restructuring of I-grammars towards the TL depends
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on linguistic input, which is an aspect that links I-language with the external
environment (i.e. the E-language). E-language is important in this process because
it provides linguistic input for grammar learning. Partly through linguistic input
the E-tether is established (see 8.6 for another line of argument for the E-tether).
The influence of input can be seen in two aspects: the quality and the quantity of
input.

The quality of input is important because only appropriate input can trigger
the changes of L2 I-grammars. As White (2003a:157) pointes out, while UG
provides L2 learners with the principles, parameters, or constraints necessary for
L2 acquisition, input plays a crucial role in determining how the parameters or
constraints should be set or arranged. White (2003a:158-163) illustrates this
through the acquisition of English by native speakers of French. In French, the
Verb Raising Parameter is “on”, so that finite verb is raised to the position of
Inflection and appears before negative or adverb, exemplified below.

(2-6)  a. The example where verb appears to the left of negative
Les chats attrapent pas les chiens.
[P Les chats attrapent; [pas [veti les chiens]]
the cats catch not the dogs

“Cats do not catch dogs.”

b. The example where verb occurs to the left of adverb
Les chats attrapent souvent les souris.
[P Les chats attrapent; [souvent [vweti les souris]]
the cats catch often the mice
“Cats often catch mice.”
Note: “IP”: Inflection phrase; “VP”: Verb phrase; “i”: Inflection;
“t”: Trace.

When native French acquire English, they have to switch from the “on” setting in
French to the “off” setting in English, since in English verb is part of verb phrase
(VP) and occurs to the right of negative or adverb. Such resetting, however,

cannot be secured if the learners only receive input like (2-7).

(2-7)  Cats catch mice.
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(2-7) is ambiguous because the main verb catch can either be part of Inflection
(shown as (2-8-a)) or part of VP (shown as (2-8-b)).

(2-8)  a.[p Cats catch; [vp ti mice]]

b. [ie Cats [ve catch mice]]

There hence should be clear instances showing that the main verb occurs after

negative or adverb, such as (2-9).

(2-9) a. Cats do not catch dogs.
b. Cats often catch mice.

L2 phonological acquisition also has requirement on linguistic input. The
basic idea is that there should be evidence informing the learners about the
inconsistency between the TL and their current I-grammars (Tesar & Smolensky
1998, 2000; see &1.2 for the error-driven learning in Optimality Theory). Take the
acquisition of English consonant clusters by native Mandarin speakers as example.
Since Mandarin does not have consonant clusters, the primary learning data
should be the English instances carrying consonant clusters. We cannot, however,
guarantee the quality of linguistic input for the learners in non-native contexts,
since most of their teachers and classmates are non-native speakers. Given that
English consonant clusters are often simplified by Mandarin speakers (cf. Lin
2001, 8.2), whether the needed input is available would be in doubt.

Traditionally, generative linguistics puts more emphasis on the quality of
input. In some cases, one instance would suffice parameter resetting (Gass
1997:89). Recent studies suggest that the quantity of input also plays a role. In the
Graduate Learning Algorithm (Boersma 1997, 1998, 2000; Boersma & Hayes
2001), the grammar of language learners is a reflection of the distribution
frequency of the input data. A similar claim is made in the Maximum Entropy
Grammar (Goldwater & Johnson 2003; Jager 2004; Hayes & Wilson 2008),
though a different evaluation mechanism is employed. Turning to Mandarin
speakers’ acquisition of English consonant clusters discussed above, it is not the

absolute occurrence but the amount of learning data that matters. Even if the

24



Chapter Two: I-language and E-language

learners observe accurate examples of consonant clusters, the overwhelming
amount of simplification instances in the local E-language can still prevent the
learners from fully acquiring consonant clusters.

Empirically, the effect of input frequency has been attested. Broselow & Xu
(2004), for examples, uses input frequency successfully predicting the acquisition
order of English final obstruents by native Mandarin speakers, though they find
that perceptual factors also play a role. In syntactic acquisition, Cazden, Cancino,
Rosansky & Schumann (1975) and Gass & Lakshmanan (1991) observe that the
frequency of subjectless utterances in L2 English corresponds to the frequency of
these structures in the input.

To conclude, generative linguistics takes into account the impacts of
linguistic input. If language is viewed as a purely cognitive system, learning
responses should be made for every piece of input data. For the learners living in
non-native communities, the E-language of their community (EcommuniTy)
inevitably affects L2 grammar, since Ecommunity constitutes a big proportion of

input. The E-tether (cf. 81.4.3) can then be understood in terms of linguistic input.

2.6 E-language and linguistic identity
The significance of E-language also lies in that it represents the observable
features by which speakers categorize themselves and others into different speech
communities (Mohanan 2003:8). In other words, E-language can be closely tied
up with one’s linguistic identity, which in turn is driven by the desire for
recognition, affiliation and security (Norton 2000:8). For L2 learners, linguistic
identity is important in determining the success of learning. If a learner “is highly
ethnocentric and hostile, we have seen that no progress to speak of will be made
in acquiring any aspect of the language” (Gardner & Lambert 1972:134), a point
that has been evidenced by numerous studies (Morgan 1993; Abu-Rabia 1997,
Dewaele 2005; among others). Given the close link between E-language and
linguistic identity, the identification with the one’s speech community can
translate into the identification with the L2 E-language spoken by that community
(i.e. EcommuniTy)- This constitutes another source of the proposed E-tether.

The identification with Ecommunity as argued in the ETT can be reflected

by L2 speakers’ positive attitudes towards the L2 variety spoken in their own
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community. Take the acquisition of L2 English as example.? The instances where
the learners positively view the in-group non-native accent abound, though
ambivalent feelings are also observed. Crucial to the ETT are the studies done in
the Outer Circle and the Expanding Circle countries, following the notion of
“Three Circles” of English (Kachru 1985:366).

In the Outer Circle context, Tan & Tan (2008) observes that Singlish, an
indigenized variety of English, is valued by the pupils in Singapore. For the pupils,
Singlish is not “bad” English. Instead, they consider it as part of their unique
culture which makes them sound different from other people. Furthermore,
Singlish serves to reduce social distance and helps people interact effectively. In a
somewhat similar context, the English learners in Malaysia rate Malaysian
English higher than British English and American English in terms of
pleasantness and familiarity (Pilus 2013). In India, approximately 50 percent of
the college-educated English users believe that the indigenous features should be
the local norms for English usage and the models for English language teaching
(Kachru 1976, cited in Lowenberg 1992).

Back in Hong Kong, the Hong Kong people’s positive attitudes toward
Hong Kong English (HKE) have been reported in Bolton & Kwok’s (1990),
Zhang (2010) and Sewell (2012). In Bolton & Kwok’s (1990) study, most of the
Hong Kong students are able to recognize the HKE accent, and some even
perceive the accent as the marker of “Hong Kong Man”, a positive image of the
ethnic group. Differing from Bolton & Kwok (1990) where the attitudinal
judgments are based on the recordings of a whole text, Sewell (2012) adopts a
feature-based method, i.e. the judgments are based on individual phonological
features. Sewell finds that the attitudes toward HKE can be better understood in
terms of its sub-varieties. The educated HKE accent is positively evaluated by the
local students and is acceptable for pedagogical purposes, an observation similar
to that of Zhang (2010).

The preference toward local L2 varieties is also observed in the Expanding
Circle countries. In a research on the Japanese English learners’ attitudes toward
different English accents, McKenzie (2010) finds that the Japanese participants

exhibit a clear preference for the heavily-accented Japanese English in terms of

% In practice, the variety-oriented attitudes are frequently addressed through the attitudes toward
native and non-native accents of English, possibly because of the global spread of English.
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social attractiveness. The result implies that the learners “perceive a high degree
of solidarity with the heavily-accented Japanese speech” (p.148). Similarly, it is
reported in Europe that the Greek-speaking English learners evaluate the Greek
accent with less L1-influence positively in terms of solidarity (Beinfoff 2013). In
South America, El-Dash & Busnardo (2001) observes that the majority of the
Brazilian adolescents rate the English spoken by Brazilians higher than British
English and American English both in solidarity and in status.

It should be noted that while most studies suggest the positive attitudes
toward local varieties in terms of solidarity, the influence of native varieties is still
hard to ignore, since they commonly receive higher ratings along the traits of
status. It is not to say that Ecommunity Will completely replace the role of native
varieties. Instead, the point here is that the positive attitudes will make it possible
for the features of EcommuniTy t0 enter the developing L2 I-languages, and hence,
the actual developmental path of L2 is never as smooth as the idealized situation

where there is only one input provider, i.e. the native TL varieties.

2.7 Summary

This chapter justifies the inclusion of the dimension of I-language and the
dimension of E-language in the E-tether Theory. It first points out the significance
to take into account the internalized linguistic knowledge (i.e. the I-language) of
L2 learners, which in turn is affected by two factors: (i) L1 transfer, and (ii) the
tendencies in the Universal Grammar, termed as markedness. The dimension of
I-language alone, however, fails to explain the effects of external environment
(E-language environment, in generative terminology) which provides learners
with linguistic input. It also overlooks how linguistic identity impacts upon L2
acquisition through E-language. A comprehensive theory of L2 acquisition thus
should recognize both the roles of I-language and E-language. The linguistic input
from E-language and learners’ linguistic identity jointly contribute to the

formation of the E-tether.
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Chapter Three
Understanding the E-tether through
Optimality Theory

The stagnation of L2 competence (the “bottleneck problem”) is approached in the
E-tether Theory (ETT) through the force of attraction that E-grammar imposes on
individual I-grammars, i.e. the E-tether. This tethering effect is expressible in
Optimality Theory (OT) (Prince & Smolensky 1993/2004) through the similarities
and differences in the constraint hierarchies of relevant grammars. Moreover, the
learning algorithms derived from OT give a characterization of how the E-tether
affects the dynamics of L2 development. 8.1 further explicates the ETT based on
the discussion presented in Chapter Two. As a framework describing the
I-grammars and the E-grammars in the ETT, OT is briefly introduced in 8.2. 8.3
shows how an L2 is acquired in OT, using the Constraint Demotion Algorithm
(Tesar & Smolensky 2000). Through the demotion process, the effect of the
E-tether is demonstrated in 8.4. A summary is given in 8.5.

3.1 I-grammar development as tethered to E-grammar
On the ground of Chapter Two, this section provides a further explanation of the
ETT, schematized as follows (cf. (1-5)).

(3-1)  Schematic representation of the ETT

E-language: En. E E> Es ... Ena Ecommunity  Env1 ETL
VI¥YIAA »
./"//'../ ,/ | \.
AV :
e . . / . \
~'/"/"/ .'/ /.' I '.\
_ . o R4 . : .
-0 / / l \
I-language: Inmiae |2 P) I3 ... Ih1 In In+1 Ire

] [ [ [ (] [ [ »ne
|

The ETT consists of three modules: (i) the Dimension of I-language, (ii) the
Dimension of E-language, and (iii) the E-tether which links the two dimensions.
In the Dimension of I-language, the object of study is the internalized L2
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knowledge of individual speakers. The I-grammars within this dimension are
affected by two factors which may interfere the development of L2 competence: (i)
the already acquired L1 grammar (cf. 8.2), and (ii) the general tendencies in
Universal Grammar, termed as markedness (cf. 8.3).

Given the impacts of social environment in L2 acquisition, the Dimension
of E-language is also included. In this dimension, the “language” being studied is
the external language of a society, i.e. the totality of utterances that can be made in
a speech community. It is independent of the cognitive system of individuals and
Is associated with L2 learners’ linguistic identity (cf. 8.6)

The Dimension of I-language and the Dimension of E-language are linked
by the E-tether (the arrows in (3-1)), which manifests itself as individual speakers’
preference towards the L2 E-language of their community (i.e. EcommuniTy). This
tethering effect has cognitive and affective basis. From a cognitive point of view,
the E-tether can be caused by the linguistic input provided by Ecommunity (Cf.
8.5). From an affective perspective, the E-tether results from learners’
identification with their speech community (cf. 8.6). Under the joint effects of
the cognitive and the affective factors, L2 learners are restrained by EcommuniTy,
thus giving rise to the bottleneck effect.

The ETT is theoretically neutral and can be stated through any generative
theory that recognizes Universal Grammar (UG). Since this thesis will examine
the ETT through phonological acquisition, Optimality Theory (OT) is adopted as
the framework, given the effectiveness of OT in describing phonological facts. A

brief introduction of OT will come in the following section.

3.2 Basics of OT

OT grammar is an input-output mechanism that assigns to each input a structural
description (output) through the interaction of universal constraints, schematized
as (3-2).

(3-2)  Schema of OT grammar (adapted from Archangeli 1999:534)

input  —» GEN | candidate | EVAL [—> output
set
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The process in (3-2) can be described as:
(1)  An input (the underlying lexical form) is submitted to the Generator

(GEN).

(i)  GEN generates a set of candidate outputs for the input.

(iii)  The generated candidates are submitted to the Evaluator (EVAL) for
assessment.

(iv)  EVAL uses a hierarchy of universal constraints to assess the harmony
of the candidates. The candidate that best satisfies the highest ranked

constraints will surface as the output.

OT places no restriction on input and GEN. EVAL is the central component,
responsible for selecting the optimal output from the candidate set (Kager
1999:21). At the heart of EVAL is a set of universal constraints, which are divided
into two families: markedness constraints and faithfulness constraints.
Markedness constraints express pressure towards certain structures (e.g. syllables
are open; vowels are oral rather than nasal). Faithfulness constraints require the
properties in input and in output to be congruent. The two families are inherently
conflicting so that no output can simultaneously satisfy both families.

Each language ranks the constraints in a language-specific hierarchy, with
the higher-ranked constraints taking priority over the lower-ranked ones. A
constraint can only be violated to satisfy a higher-ranked constraint, but the
violation has to be minimal. The optimal output is the one that incurs the least
serious violation, taking into account the constraint hierarchy (Kager 1999:13ff.).
The selection procedure can be exemplified through the evaluation tableau in
(3-3).

(3-3)  Selection procedure in OT

input C1 Cz C3 C4
Candidate A fadad
Candidate B *1
= Candidate C *
Candidate D *1

The constraints C;, C,, Cs3, C4are in descending precedence from left to right.

Candidate B and Candidate D are ruled out because there are candidates that
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better satisfy the two highest-ranked constraints C; and C,. Though both
Candidate A and Candidate C violate Cs, the violation incurred by Candidate A is
more serious. Candidate C is therefore selected as the optimal output.

The constraints are the innate components of UG. Cross-linguistic variation
is due to the ways the constraints are ranked. Acquiring a target language (TL)
thus involves two parts: (i) acquiring the underlying representations, and (ii)
deducing the language-specific constraint ranking.

For the establishment of the underlying representations, Smolensky (1996a)
proposes that learners will select the perceived TL forms as the underlying
representations. This can be illustrated through (3-4). Suppose a learner’s
grammar is NoCopa >> FairH. When an output such as [tat] is heard from the TL,
the learner has to assign an input to it. Like the selection of output, the selection of

the optimal input is subject to the same constraint ranking.

(3-4)  Selection of input

[tat] NoCobA FAITH
= [tat/ *
Ita/ * *|
FAITH: Input and output must be congruent.

NoCopa: Syllables must be open.

Since the markedness constraint NoCopa evaluates only the output and the output
(i.e. [tat]) is given, it is only the faithfulness constraint at work. The optimal input
is thus the one that gives the most faithful input-output mapping, i.e. /tat/.

The other part of language learning involves the adjustment of the learner’s
grammar, manifested as the re-ranking of constraints. To understand the
re-ranking, three issues need to be addressed: (i) the triggering force of the
re-ranking, (ii) the starting point of the re-ranking, and (iii) how the re-ranking
proceeds towards the target.

For the first issue, the mainstream OT studies (e.g. Tesar & Smolensky
2000; Boersma & Hayes 2001) hold that the re-ranking is triggered by the
learning data received by a learner, presented in the form of positive evidence, i.e.
the full grammatical forms in the TL. Whenever there is a mismatch between the

positive evidence and the output generated by the learner’s current grammar, the
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re-ranking is triggered. This is the mechanism of error-driven learning.

For the second issue, it is generally believed that markedness constraints
outrank faithfulness constraints at the initial state of L1 acquisition (Demuth 1995;
Smolensky 1996a, 1996b; Davidson, Jusczyk & Smolensly 2004; Gnanadesikan
2004; Legendre 2006)." In L2 acquisition, the initial state can either be the L1
constraint ranking (e.g. Lombardi 2003; Hancin-Bhatt 2008; Major 2008) or the
default state of UG (e.g. Platzack 1996; Epstein, Flynn & Martohardjono 1996,
1998), depending on one’s standpoint on this issue (cf. 8L.1).

The third issue, related to learnability, can be stated as (3-5). A solution to

this issue will come in 8.3.

(3-5)  Grammar learning problem (Tesar & Smolensky 2000:31)
Given:
e Learning data in the form of full grammatical structural descriptions.
e The universal components of any OT grammar (the function GEN, the
constraints CON).
* The set of possible inputs.
Find:
* A language-particular OT grammar, consisting of a ranking (or set of

rankings) of the constraints, consistent with all the given data.

3.3 Constraint Demotion Algorithm
The grammar learning problem in (3-5) can be resolved by the Constraint
Demotion Algorithm (CDA) (Tesar & Smolensky 1998, 2000), which also
provides a useful tool capturing the dynamics involved in L2 development.
Following the error-driven manner, CDA deduces the target ranking by comparing
the observed TL form (the winner in the target ranking) with the optimal output in
the learner’s current ranking (the loser). Grammar learning is represented as the
demotion the loser-favoring constraints.

This can be illustrated through the acquisition of syllable structure. If the
learner’s grammar is as the constraint ranking shown in (3-6), the output for the
input /C,VC,/ would be [C,V].

! For detailed discussion on this issue, see Velleman & Vihman (2002), Fikkert & de Hoop (2009)
and Qin (2014).
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(3-6)  The learner’s current ranking

*CC, NoCobpa >> Dep >> Max

*CC: Do not have consonant clusters in the output.
Der:  Output segments must have input correspondents.

Max:  Input segments must have output correspondents.

Suppose, for the same input, the learner observes from the TL a positive example
[C1VC,]. Since the learner knows that the positive example (the winner) is more
harmonic than the current output (the loser) in the unknown target ranking, the
loser-favoring constraints will be demoted so as to make the TL form surfaces in
the newly structured grammar.

CDA accomplishes this in two steps. The first is to identify the constraints
violated by the winner (the winner-marks) and those by the loser (the loser-marks).

Take the input /C;VVC,/ as example, a mark data pair can be formed as (3-7).

(3-7)  Mark data pair for /C,1VC,/

loser < winner loser-mark | winner-mark
[C.V] < [CVCy] Max . NoCopa

The second step is constraint demotion, which executes in such a way that any
winner-mark, if not dominated by at least one loser-mark in the same pair, will be
demoted immediately below the highest-ranked loser-mark. NoCopa, the winner

mark in (3-7), is thus demoted below the loser-mark Max, shown below.

(3-8)  Constraint demotion for /C;VCy/?

v

/IC1VCy/ *CC NoCoba Dep Max NoCoba
C.V *
Vi C1VC2 * *

In the new ranking, the optimum for another input /C1C,VCs/ is [C,VC3]. Suppose
the observed TL form for the same input is [C;C,VCs]. Another mark data pair

can be formed as (3-9).

2 The tick “v™ indicates the observed positive datum; the index “= denotes the candidate
selected by the new grammar.
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(3-9)  Mark data pair for / C;C,VCsy/

loser < winner loser-marks : winner-marks
[C.VC3] < [CiCVC5] Max, NoGopa | *CC, NoGCopa

Note that in (3-9) the common marks between the winner and the loser are

canceled. The demotion applies only to the remaining uncanceled marks.

(3-10)  Constraint demotion for /C;C,VCs/

v

/C1C,VCs/ *CC Dep Max NoCoba *CC
C,VC; *| *
Vi C1C2VC3 * * *

By demoting the uncanceled winner mark *CC below the loser mark Max, the
grammar selects the outputs that match the TL forms observed so far. For any
other loser/winner pairs, if the current ranking guarantees that at least one
uncanceled loser-mark dominates all the uncanceled winner-marks, the grammar
learning can be regarded as completed.

Obviously, OT and CDA solve the “two fundamental problems” (White
2003h:36) that plague L2 acquisition theories: (i) the representational problem (i.e.
what constitutes learners’ L2 knowledge), and (ii) the developmental problem (i.e.
how they attain this knowledge). Due to these strengths, OT provides a promising
tool capturing the E-tether in L2 acquisition, which will be discussed in the

section that follows.

34 E-tether under the OT framework
The E-tether is exhibited in OT as the tendency of individuals to approximate the
constraint ranking of the local E-grammar. This tethering effect can be most
clearly seen by comparing how constraint demotion proceeds in purely laboratory
setting where there is no E-tether and in social setting where the E-tether plays a
role.

In purely laboratory setting (such as the learning depicted in 8.3), the only
trigger for constraint demotion is the input data received by L2 learners. Any
inconsistency between the observed TL forms and the outputs generated by the

current grammar will lead to a change of the I-grammar. The target L2 ranking is
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expectedly attainable when sufficient amount of input data are provided. An

illustration of such learning process is shown below.

(3-11) Constraint demotion in laboratory setting

Rinmia: C1, Gy, G, C4 >>Cs >>Cp

\ Datum i: favors Cg over Gs

Ro: C, Cp GCi C4 >Cq >>0Cs
\ Datum ii: favors Cs over Cs

Ra: Ci, Cp GC3>>Cq >C5 >Cy
\ Datum iii: favors Cs over Cs

Ra: Ci,, Gy >>Cq >>Cs >> C;, Cs

\ Datum iv: favors Cs over C.

R C1>>Ce >Cs >>Cy, C;, Cs

Legend: Cy, C,, Cs, C4, Cs are different constraints. RynmiaL and Ry
denote the initial ranking of L2 acquisition and the TL ranking

respectively; Ry, R3, R4 are the intermediate rankings during acquisition.

In (3-11), grammar learning is represented as the demotions of constraints. Each
demotion move is accompanied by the occurrence of an informative input datum,
I.e. the datum indicating which constraint to be demoted. The sequence of the
demotions moves depends on the occurrence order of the input data. It is possible
that the individual grammars in a community converge on a certain ranking (say,
the Ry in (3-11)), but such common pattern will have little effect. The demotion
will proceed towards Ry as long as the necessary input data are provided.

In social context, constraint demotion is influenced both by the input data
and by the learners’ attitudes towards the local variety of L2. This follows the
ETT’s argument that the learners’ identification with the local community will
drive them towards the corresponding E-grammar (i.e. Ecommunity). The E-tether
is hence expressible as the preference for the constraint ranking of Ecommunity,

illustrated as (3-12) using the same set of constraints.
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(3-12) Constraint demotion in social setting

Learning Force 11 Learning Force |

..................

Riy: Ci. Ch Cs C4 >>Cs >>Cs o -

\ : Datum i: favors C; over Cs

Ry C, GC, Cs Cq >>Cs >>Cs

\ 'Datum ii: favors Cs over C.

Ra: Ci, Cp GC3>>Cq >C5 >>Cy

\/ : \ : Datum iii: favors Cs over Gs

Identification
with ECOM-

(Ecom) Ra: Ci,, C2>>Cs >>Cs5 >> Cg, Cy

f X

Identification | Ry.: C1>> Cg >>C5 >>C,, Cy, o

-Datum iv: favors Cs over G,

with Eco|v|.

Legend: R, is meanwhile the ranking of the E-grammar prevalent in the

learners’ community, abbreviated as Ecow.

In (3-12), constraint demotion is still spurred by the error-driven learning resulted
from the input data. The learners’ identification with Ecommuniry functions as
another force, leading them towards R,4. Such identification acts like a two-edged
sword. Where Ecommunity 1S consistent to the TL input, group identification
facilitates the re-ranking towards the TL. Where EcommuniTy 1S incompatible with
the TL input (in this case the “Datum iv”), group identification prevents the
progression towards the TL. This is shown in (3-12) as the tendency to maintain
the C, >> Cs ranking in Ry.

The incorporation of OT and attitudinal factors is not novel. There are OT
studies suggesting that language learners may actively structure their grammars
according to their subjective attitudes. For example, in a study on the
sociolinguistic variation in Colloquial Arabic, Habib (2008) proposes several

socially-motivated OT constraints, such as *[?] and *[q]. Habib argues that the

interaction between these constraints and other OT constraints captures Arabic
speakers’ preference for the sounds from certain Arabic varieties than others.

In Cutillas-Espinos (2004), the grammar of the local community (i.e.
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Ecommunity) is directly granted a place in OT. Cutillas-Espinos argues that
grammar learning is simultaneously affected by three grammars. One is the
standard grammar of the TL (Gj); the other is the vernacular grammar of a
learner’s local community (Gs). There is an intermediate grammar (G;), which is
the learner’s actual grammar whose ranking lies in between G; and Ga.
Represented through the constraints in stochastic OT (Boersma & Hayes 2001),
G, is argued to be dynamic, ranging between the ranking values of G; and G to
meet various social and personal needs. That way, Gz functions as a reference
grammar for expressing identity, akin to the proposed E-tether.

The above two studies are certainly insightful. Though they are not
designed to study L2 acquisition, the point is clear that “the speaker modulates
his/her own constraint ranking to accommodate the extralinguistic context, to
project a desired self-image or to build an identity” (Cutillas-Espinos 2004:175),
and hence “grammar is no longer seen as a fully automatic mechanism” such as
the pure CDA in laboratory setting (cf. (3-11)). Due to its capability in capturing
the interplay between social and linguistic factors, an OT analysis is employed in

this dissertation to unveil the effects of the E-tether.

3.5 Summary

Optimality Theory has been presented in this chapter as a useful tool describing
the ETT. The rankings of the universal constraints in OT allow for the description
of I-grammars and E-grammars. The re-ranking of the constraints, in the form of
constraint demotions, characterizes the dynamics involved in L2 acquisition. The
E-tether, manifesting itself as the desire for the constraint ranking of EcommuniTy,
functions as an external force affecting the constraint demotions.

To verify the E-tether, it is essential to know whether the preference for the
constraint ranking of Ecommunity 1S the case. This calls for experiment which is
able to discover the ranking of Ecommunity and to check whether there is
congruence between Ecommunity and the learners’ attitudinally idealized grammar.

An experiment serving this purpose will be introduced in Chapter Four.
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Chapter Four*
The E-Tether Experiment

The E-tether has been shown as the tendency of individuals towards the OT
constraint ranking of the E-language spoken in their community. The attempts
testing the E-tether Theory (ETT) should thus indicate the similarities and
differences in the constraint rankings of the relevant I-grammars and E-grammars.
This chapter presents an experiment examining the ETT through the acquisition of
English consonant clusters by Cantonese speakers in Hong Kong and Guangzhou.
81.1 gives an overview of the experiment; 8.2 introduces the informants; 8.3
presents the L2 structures through the acquisition of which the ETT is examined;
81.4 shows how the technique of reverse language was incorporated to give an
accurate description of I-grammars; 81.5 provides the experiment procedures;

81.6 finally presents how the data are analyzed.

4.1 Aim of the experiment

The ETT is testable based on its prediction, shown as (4-1):

(4-1)  Prediction of the ETT
L2 speakers in a community will attitudinally converge on the

E-grammar of their own community.

To check the prediction, two types of information are needed: (i) the I-grammars
of individual speakers, and (ii) the E-grammar of the community, from which one
may then observe the tethering effect, which as shown in 8.4 is measurable in
terms of the differences in constraint hierarchies in relation to the individual’s
attitudes towards Ecommunity. The key information can be obtained in the

following ways:

(4-2)  Ways to obtain the key information

(@) l-grammar: obtained from the linguistic performance of individuals

* The production data in this experiment are from the research project supported by the grant
GRFHKBU250712 (P.I., Lian-Hee Wee).
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through which the competence can be tapped into.
(b) E-grammar: generalized from the common properties of individual

I-grammars, usually through corpus.

Crucially, a comparison between the constraint hierarchies of the E-grammar in
(4-2-b) and the grammars individual learners actually prefer, which can be
revealed through language attitude tests, will illuminate whether or not the
E-tether exists. To make such a comparison, an experiment was implemented
through the acquisition of English consonant clusters by native Cantonese
speakers in Hong Kong and Guangzhou. The experiment consists of: (i) a
production test obtaining I-grammars and E-grammars, and (ii) an attitudinal test
examining the L2 speakers’ attitudes toward Ecommunity as opposed to other L2
varieties. The experiment is summarized as (4-3), with the details presented in the

ensuing sections.

(4-3)  Overall experiment design

Aim: to obtain the individual I-grammars and the
E-grammar in each city.

- Production < Informants: Hong Kong and Guangzhou English
test speakers whose L1 is Cantonese.

) . Task: informants read tested words.
Experiment <

( Aim: to examine L2 speakers’ attitudes toward
Ecommunity as opposed to other L2 varieties.

* Attitudinal <

tost Informants: same as the production test.

\ Task: Informants make preference judgments for the
forms representing different constraint rankings.

4.2 Informants

The experiment focuses on the English spoken by Cantonese speakers. The
informants are the native Cantonese speakers in Hong Kong and Guangzhou who
have a good command of English. The two cities are studied because they on the

one hand have the same Cantonese L1 background, and on the other are different
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in terms of the roles and social functions of English (see 8L.5 for detailed
explanations). The experiments done in the two cities thus allow one to test the
ETT twice.

The basic information of the informants in the Hong Kong study and in the
Guangzhou study are shown in (4-4) and (4-5) respectively. The informants in
each city were divided into the primary group and the additional group whose

participation was to ensure the reliability of the attitudinal test.

(4-4)  Informants in the Hong Kong study
Primary informants Additional informants
Number 10 (5 females/5 males) 120 (99 females/21 males)

Participated in

Production & Attitudinal test®

Attitudinal test

L1 Cantonese Cantonese
Age 20-31 18-27
Education level Undergraduate or above Undergraduate

(4-5)  Informants in the Guangzhou study
Primary informants Additional informants
Number 10 (5 females/5 males) 56 (53 females/3 males)

Participated in

Production & Attitudinal test

Attitudinal test

L1 Cantonese Cantonese
Age 19-25 18-23
Education level Undergraduate or above Undergraduate

The informants in each city were demographically similar. It has been ascertained
that Cantonese is their mother tongue and the language they use most often in
daily life, especially at home. The informants in the two cities also reported the
ability to speak Mandarin, which is unsurprising given the availability of
Mandarin courses in the curriculum of middle schools and universities in Hong
Kong. Yet the Mandarin proficiency of the Guangzhou speakers is much higher
than the Hong Kong speakers. Though the informants in both cities can speak

English, their experience of learning English vary to some extent. Most of the

! One of the primary informants in the Hong Kong study attended only the production test.
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Hong Kong informants started learning English at kindergarten around the age of
3. They all attended local universities where the medium of instruction is English.
The Guangzhou informants, on the other hand, started learning English at primary
school, ranging between the age of 7 and the age of 10. They received
undergraduate education at Chinese-medium universities in mainland China.
However, they still needed to keep learning English and attended English classes
in order to pass the nationwide College English Test Band 4 and the College
English Test Band 6 which are the requirement of graduation in many universities.
Given that the informants all received undergraduate education or above, they can
be regarded as educated speakers of English in their respective communities, who
constitute a large proportion of the actual English users in Hong Kong and
Guangzhou.

For the ease of identification, each primary informant was coded according
to their city of origin, gender, and age. For example, a Hong Kong female
informant whose age was 23 would be coded as HK-F-23-01. Whenever there was
a second informant whose demographic information was identical, the second one
would be coded as HK-F-23-02.

4.3 Testing ETT through cluster acquisition
The validity of the ETT is demonstrated through the lens of phonology, the aspect
of language that is more sensitive to regional and social differences (Hudson
2000:42). Specifically, this research looks at the acquisition of English consonant
clusters by native Cantonese speakers. For two reasons this decision is made. First,
consonant clusters are allowed in the standard varieties of English (StdE)? but are
unaccepted in Cantonese. Second, the modification of consonant clusters is
popular in the English spoken by Cantonese speakers.

The StdE allows for up to three segments in onset, four segments in coda,
and two vowels in nucleus (Roach 2000:57ff.), illustrated as (4-6). The nucleus is
the compulsory component of a syllable, while the onset and the coda are optional,

indicated by the parentheses in (4-6).

2 Traditionally, standard varieties can refer to British English, American English, or other
“inner-circle” varieties, but these varieties do not have major differences in consonant clusters.
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(4-6)  English syllable structure

Syllable
/\
(Onset) Rhyme
/\
Nucleus (Coda)
/\
C; C; GCs Vi V, C C, C;3 C4

Cantonese syllable contains onset and rhyme. The rhyme can be divided
into nucleus and coda. Similar to English, the nucleus is obligatory, whereas the
onset and the coda are optional, allowing for only one segment (Bauer & Benedict
1997:314ff.). The nucleus may include a vowel or a syllabic nasal;® the coda can

be a consonant ([m, n, n, p, t, k]) or a semivowel. As such, the Cantonese syllable

structure is described as (4-7).

(4-7)  Cantonese syllable structure

Syllable

T

(Onset) Rhyme

N

Nucleus (Coda)

C \Y C

[m,n,g,p tkKjw]

As can be seen from (4-6) and (4-7), Cantonese has a simpler syllable
structure than English, allowing for neither complex nuclei nor consonant clusters.
Given the impact of the L1 on L2 acquisition (cf. 8.2), the acquisition of English
consonant clusters is an aspect Cantonese speakers would find difficult, a liable
case of the bottleneck problem. This view is further reinforced by the prior studies

® There are two syllabic nasals in Cantonese, namely /m/ and /n/.

42



Chapter Four: The E-Tether Experiment

on Hong Kong English (HKE) where the modifications of consonant clusters have
been widely reported (e.g. Hung 2000; Peng & Ann 2004; Yam 2005; Deterding
2006; Chan 2007, 2010; Lo 2007; Chiu 2008; Deterding, Wong, & Kirkpatrick
2008; Wee 2008, 2009; Setter et al. 2010). Guangzhou English (GZE), though
relatively under-investigated, is likely to exhibit similar cluster modifications,
since it shares the Cantonese L1 background.

Based on the above reasons, the English E-grammars in Hong Kong and in
Guangzhou are prone to stagnate at a constraint ranking like (4-8) with respect to

consonant clusters.

(4-8)  Expected constraint ranking in HKE and GZE

*CC >> FaitH >> NoCopa

This constraint ranking contrasts with the StdE ranking shown in (4-9).

(4-9)  Constraint ranking in the StdE

Faith >> *CC, NoCoba

Though the actual constraint rankings are certainly more complicated, (4-8) and
(4-9) suffice to show the difference between HKE and the StdE. Such difference
makes cluster acquisition a viable test case for the ETT, because only through the
differences in constraint ranking can we see to which E-grammar the L2 speakers
are tethered towards.

With a focus on consonant clusters, a list with 180 English words was
composed as the stimuli for the production test. The list includes the commonly
seen onset and coda clusters.* Part of the list is shown in (4-10) (see Appendix 2
for the full list of the words). To keep the study in a manageable size, the
dissertation focuses primarily on CC onsets and codas, though words containing
singleton or CCC syllable margins may also be used as additional evidence for

analysis.

* Considering that the underlying forms in an L2 may not be the same as those in the standard
varieties (see the RP Fallacy, Mohanan 1992), certain clusters whose underlying forms are unclear
in HKE are outside the word list. Chiu (2008), for instance, shows that there is no /kt/ or /ks/ coda
in HKE because the /k/ is absent underlyingly. /kt/ and /ks/ are hence not considered in this
experiment.
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(4-10)  Partial list of the tested words

Position Onset Coda

Cluster Ipr/ Isp/ I/ Ipt/ Int/ Ins/ Ift/
Word pray spa fly kept grant ounce lift
4.4 The involvement of reverse language

To confirm whether consonant clusters are acquired by the L2 speakers at
phonological level, a language game (reverse language) was utilized in addition to
the normal-order speech. This follows Kenstowicz’s (1994:6f) insight that
phonological representations (or “structural representations” in the term of OT)
are abstract, sometimes difficult to identify simply from normal speech. The
adjacent consonants in normal-order speech, for example, do not necessarily form
a syllable constituent (e.g. onset, coda). Take the word last as illustration. It can be
mentally parsed by a speaker as [last], [las.t] or [la.s.t], though the three forms are
phonetically similar.

As Kenstowicz (1994:7) suggests, “[phonological representation] may be
revealed in language games (e.g. “Say writer or anchor backward”) and
judgments of poetic rhyme”.> Reverse language, a language game that requires
speaker to read words backwardly (similar to Verlan, a French-originated
language game; see Bagemihl 1995, Peters 2006), was thus employed in this study
to ascertain the relation between consonant adjacency and constituency.

For polysyllabic words, the sequence of syllables is simply inverted in the
reverse language. To avoid influencing the informants’ judgments on English
syllables, the rule of reversal was demonstrated to the informants through

Cantonese examples as (4-11).

(4-11) Reversal of polysyllabic words in the reverse language

Normal order Reverse order Gloss
616> = (X
e.g.  [phing.kwo] = [kwo.p"ing] “apple”

5 A similar point is made in White (2003a:17), though not restricted to phonology, as follows:
“linguistic competence is an abstraction; there is no way of directly tapping that competence.
Hence, researchers must resort to various kinds of performance measure in order to determine,
indirectly, the essential characteristics of mental representations”.
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610703 = 630,01

e.g. [tsy.ku.lik] = [lik.ku.tsy] “chocolate”

The informants then are expected to apply the above rules to English polysyllabic
words such as fabric and spiritual .’

For monosyllabic words, the elements that undergo reversion are the
internal constituents within a syllable, shown to the informants through Cantonese

examples as (4-12).

(4-12) Reversal of monosyllabic words in the reverse language

Normal order Reverse order Gloss
[tak] = [Kat] “OK”
[tip] = [pit] “stack”
[pak] = [kap] “white”

Both types of reverse utterances will give important information on the
nature of consonant clusters in one’s mind. The reversal of monosyllabic words
will shed light on how speakers mentally divide a syllable into different parts,
especially when consonant clusters are involved. Crucially, the reversal patterns
will reveal whether adjacent consonants are treated as a whole constituent.
Meanwhile, the reversal of polysyllabic words will provide insights on the
syllabification in L2, as “evidence from ludlings shows that speakers of different
languages recognize syllables, but do not divide words into syllables in the same
way” (Peters 2006:3).

% For disyllabic words, the reversal simply requires one to invert a o,0, sequence into c,61. The
reversal of words with three syllables, however, involves some complications. A ¢,6,63 sequence
can be changed into, for example, 656,67 0Or 6,0561. A word such as spiritual thus can be inverted
as tual.ri.spi or ri.tual.spi. If the word is reversed as tual.ri.spi, it can be understood as an
inversion of syllable sequence in that a 6,6,03 Sequence becomes 630,0;. The [spi] can therefore
be regarded as a single syllable and the [sp] is the onset of the syllable. If the word is reversed as
ri.tual.spi, complications may arise. We may interpret this as a o,6,03 Sequence changing into
06,0301 Alternatively, ri.tual.spi can be understood as the reversal of two feet ri.tual and s.pi, when
the [s] in [sp] is treated as a consonantal syllable. Fortunately, such complex ;6,03 2 06,6301
reversal does not show up in the actual data, and hence the applicability of the reverse language is
not affected.
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4.5 Experiment procedures
The whole experiment consists of a production test and an attitudinal test.

45.1 Production test

The purpose of the production test is two-fold. Firstly, it collected data for the
I-grammar of individual speakers. Secondly, from the aggregate of the individual
data the E-grammar of HKE and of GZE can be generalized.

The 10 primary informants (cf. (4-4), (4-5)) in each city joined the
production test, which was administered individually. As the experiment required
both the normal-order and the reverse utterances of the tested words, the
production test began with the instruction of the reversal rules (cf. (4-11) and

(4-12)), introduced to the informant through Cantonese examples as follows:

(4-13) Cantonese examples of the reverse language

Tri-syllabic words: [ji.tai.lei] = [lei.tai.ji] “Italy”
[san.k"a.la] = [la.k"a.san] “remote”
[si.t"ou.wa] = [wa.t"ou.si] name

Disyllabic words: [p"ing.kwo] = [kwo.p"ing] “apple”
[dik.si] = [si.diK] “taxi”
[tin.nou] = [nou.tin] “computer”

Monosyllabic words: [tak] = [Kkat] “OK”
[tip] = [pit] “stack”
[pak] = [kap] “white”

The use of Cantonese ensured that the informant was taught with the reversal
rules without explicitly being told what should do to the English syllables. The
informant thus had to rely on his/her intuition to produce the English reversals.

After the training, the informant was to provide both the normal-order and
the reverse utterances of the tested words (see Appendix 2), with each word
recorded separately. The informant’s utterance attempts for a given word were
elicited through a dialog between the informant and the experimenter, shown as
(4-14).
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(4-14) Elicitation procedure
Experimenter: What was it?/What do you say?’

4
Informant: It was <normal utterance>/ | say <normal utterance>.

4
Experimenter: What was it?/What do you say?

4
Informant: It was <reverse utterance>/ | say <reverse utterance>.

Each time of recording gave one normal-order token and one reversal. All the
tested words were randomized and presented to the informant three times, giving
three normal and three reverse utterances for each word.

The recording procedure was undertaken in a quiet and comfortable
environment (mostly the Phonology Lab at Hong Kong Baptist University) over
multiple sessions to avoid fatigue. The recordings were made under the condition
of Praat (Boersma & Weenink 2013), with a sampling frequency 22050 Hz. It was
fine for the informant to request a retry, as the experiment concerned more on the
speaker’s linguistic competence than on performance (cf. Chomsky 1965:4).

The recordings were transcribed manually by two phonetically-trained
transcribers. One transcriber dealt with 14 speakers and the other dealt with the
remaining six. To ensure accuracy, spectral measurement was also employed
when necessary. For uncertain tokens, the two transcribers discussed and made

the final decision.

452 Attitudinal test
What followed was an attitudinal test investigating the informants’ degree of
preference for the constraint rankings of HKE and GZE.

The individual data gathered from the production test were pooled together
to form a mini-corpus of HKE and another of GZE. From the corpus data, the
general phonological patterns in HKE and in GZE were identified. These patterns
constitute the E-grammars prevailing in the speakers’ community and were used

as part of the stimuli for the attitudinal test.

" For spectral analysis, the choice of the prompt questions depended on the first segment of the
normal/reverse utterance. If the utterance began with a voiced sonorant, the prompt “What was it?”
was used; otherwise, “What do you say?” was used. To ascertain the first segment, the informant
was required to pronounce the presented word and provide its reverse form before the recording.
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Specifically, the stimuli cover a range of possible ways to pronounce
English consonant clusters together with the forms from the StdE. For each cluster,
there can be up to four variants which represent four distinct constraint rankings,
shown as (4-15) on page 49. The informants were asked about their degree of
preference for the different versions of pronunciation.

The stimuli include 36 tested words which produce 141 variant stimuli in
total (see Appendix 4 for the full list of stimuli). For example, the variants for the
word east include [i:st"], [i:s], [i:s.t%], and [i:s.t"]. Upon hearing a variant, the
informants were to rate a statement in a 5-point Likert scale, presented as (4-16).
Through question of this kind the mechanism underlying the choice of target

grammar will be illuminated.

(4-16) Language attitude question®
I like the way it is pronounced.
Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly disagree

There may be a variety of ways to interpret the statement “I like the way it is
pronounced”, e.g. intelligent, competent, cute, friendly. The purpose of this
general statement, however, is to examine whether there is an alignment between
the grammar the subjects attitudinally prefer and the actual E-grammar of the
subjects’ community, regardless of the specific feelings underlying the preference.
As long as there is or is not an alignment, the goal of testing the E-tether Theory
will be fulfilled. If more detailed questions are used rather than focusing on the
general statement “I like...”, the experiment results would be hard to interpret and
it would be difficult to determine if there is an alignment. Yet the specific reasons
of the liking are certainly important but will have to await the future studies.

The experiment adopted the Matched Guise Technique (Lambert, Hodgson,
Gardner & Fillenbaum 1960). That is, all the stimuli were produced by the same
phonetically-trained speaker in order to avoid speaker-related variables and draw

attention to language itself (Cavallaro & Ng 2009). The Matched Guise Technique

8 A question that may arise is if liking entails doing. However, given the pronunciation patterns
observed in the production test, whether or not liking will result in doing is no longer the point
here. What the L2 speakers in Hong Kong and Guangzhou do is already known. The crucial thing
here is to test whether the observed pronunciation patterns are identified with by the subjects. If
the Hong Kong speakers do not accept the observed HKE patterns or the Guangzhou people
dislike the GZE grammar, the ETT will be falsified.
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Category

Syllable structures

Ranking testing for

Example

Consonant deletion

JCVCC/ - [CVC]
ICCVC/ - [CVC]

*CC >> Dep, *OBsNuc >> Max

li:st/ = [i:s] “east”

Iplei/ = [p"ei] “play”

Vowel epenthesis

JCVCC/ > [CVC.CV]
ICCVC/ - [CV.CVC]

*CC >> Max, *OBsNuc >> Dep

Jeent/ = [een.t"g] “ant”

/Klizn/ = [k".li:n] “clean”

Syllabic obstruent’

JCVCC/ > [CVC.C]
JCCVC/ - [C.CVC]

*CC >> Max, Dep >> *OssNuc

fizst/ = [i:s.t"] “east”

Iplei/ = [p".lei] “play”

Standard English forms

JCVCC/ > [CVCC]
JCCVC/ - [CCVC]

Max, Dep, *OBsNuc >> *CC

li:st/ = [i:st"] “east”

Iplei/ = [p"lei] “play”

"The syllabic obstruent was made by accentuating and lengthening the obsturent.
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was possible here because consonant clusters are relatively easy to mimic by a
single speaker. Given that the stimuli were in citation forms, the difficulty of
mimicking further decreased. As such, the stimuli were made by a male speaker
and saved as WAV files.

Besides the primary informants, another 120 additional informants from
Hong Kong and 56 from Guangzhou (cf. (4-4), (4-5)) attended the attitudinal test
to enhance reliability. The test took around 40 minutes and was conducted either
in the Phonology Lab at HKBU or in a classroom with a well-equipped audio
system. Necessary instruction was given beforehand. The words in question were
shown on the question sheet (see Appendix 3). Each variant stimulus was played

twice so that the informants could hear it clearly.

4.6 Process of analysis

The data obtained from the production and the attitudinal tests enable an
examination of the ETT. From the production data, one can find the I-grammar of
individual informants based on which the E-grammar of HKE and of GZE can
then be established. The attitudinal data allow one to confirm if the two
E-grammars are identified with by the Hong Kong people and by the Guangzhou
people as is predicted by the ETT. The logic underlying the data analysis can be
summed up as (4-17).

(4-17) Aschematic diagram of the analysis

~< \
~ \
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\
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~ .
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o based on
/ production

based on
attitudes

As (4-17) shows, two types of relation between the E-grammar and the
individuals will be addressed. Firstly, the E-grammar of a city will be generalized

from the aggregate of the 10 individual I-grammars, indicated by the arrows.
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Secondly, whether the E-grammar has a tethering effect on the individuals (shown
as the dotted lines) will be unraveled through the attitudinal data. How the two

types of relation are analyzed will come in §.6.1 and §.6.2.

4.6.1  The establishment of E-grammar through I-grammars

To generalize the E-grammar of HKE and of GZE, the I-grammars of the 10
primary informants in each city will first be described based on their productions
of consonant clusters. The clusters in the normal-order utterances can be classified
as (4-18) depending on whether the clusters are preserved or how they are
repaired.

(4-18) Classification of normal-order utterances

Type Description
I Cluster preservation The cluster is preserved in the surface form.
E.g. /p1ei/ = [piei] “pray”; /lend/ = [lend] “lend”
Il Repairing strategies
a. Deletion One or more cluster member is absent.
E.g. /p1ei/ - [pei] “pray”; /lend/ —= [len] “lend”
b. Vowel epenthesis One or more vowel is inserted to the cluster.

E.g. /p1ei/ - [pu.1ei] “pray”; /lend/ = [len.ds] “lend”

The reverse utterances are also scrutinized to see if the “clusters” produced by the
informants are phonologically true clusters. This is done by observing whether the
adjacent consonants in the normal speech are preserved as a constituent in the
reverse language. For instance, if the word closure is produced as [klou.{s] in the
normal speech but as [fa.louk] in the reverse form, it is more reasonable to
consider the prevocalic [KkI] in the normal form as a syllabic obstruent [K] plus a
simple onset [I], rather than a complex onset.

From both the normal and the reverse speech, the I-grammar of each
primary informant is identified, expressed as OT constraint ranking. Given that an
E-grammar is the grammar that generates the totality of utterances (i.e. the
E-language) in a community (Chomsky 1986:19), the E-grammar of each city is
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represented as a range of constraint rankings covering the 10 I-grammars,®

exemplified as (4-19).

(4-19) A schematic representation of E-grammar

«—— En —
(] [ ] [ ] N ) e , i
X-axIs
ABCD BACD BADC DABC DCBA

A, B, C, and D in (4-19) denote different constraints. Their sequence indicates the
ranking of the constraints (e.g. ABCD means A >> B >> C >> D; DCBA means
D >> C >> B >> A). The discrepancy between the rankings ABCD and DCBA
reduces along the x-axis from left to right, following a measurement of ranking
distance developed out the r-measure proposed by Prince & Tesar (2004) (see
Appendix 1 for the detailed introduction to the measurement). Suppose the
I-grammars of the Hong Kong informants fall under either of the ranking BACD,
BADC, or DABC. The E-grammar of HKE is shown as a range covering the three
rankings. The internal distribution of the E-language data is shown through the
curve. To demonstrate the major cluster repairing strategies in this range, the
occurring frequencies of some crucial sub-rankings will also be counted across the
10 I-grammars. For example, the sub-ranking B >> A holds for all informants
whose I-grammar falls in the ranking BACD or BADC.

4.6.2  The verification of the E-tether through E-grammar

To verify the tethering effect of the identified E-grammars on the Hong Kong
people and on the Guangzhou people, the people’s degree of preference for the
different constraint rankings in the attitudinal test (cf. (4-15)) will be looked into.

This relies on a statistical analysis of the attitudinal data, with each city studied

¥ One may question if the ten primary informants in each city can reflect HKE and GZE. However,
given the balance in gender and the representativeness of the informants for the English-speaking
community in Hong Kong and in Guangzhou (cf. &1.2), the E-grammar generalized from the 10
informants can be regarded as an approximation of the actual E-grammar in each city.
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separately. For each cluster, the highest-rated variant stimulus is identified. A
Student-Newman-Keuls (SNK) test (p = 0.05) is also implemented to confirm
whether the differences between the ratings are statistically significant. The
attitudinal judgments for all clusters are finally put together to determine the
constraint ranking the informants attitudinally prefer. It is then possible to see
whether, and to what extent, the preferred constraint ranking matches the actual
E-grammar of HKE and of GZE.

4.7 Summary

The E-tether Theory is tested in this dissertation through the acquisition of
English consonant clusters by the Cantonese speakers in Hong Kong and
Guangzhou. The productions of consonant clusters by 10 informants from Hong
Kong and 10 from Guangzhou were collected to obtain I-grammars and
E-grammars. The I-grammars are identified on an individual basis; the E-grammar
in each city is generalized from the aggregate of the individual data. The
technique of reversed language was also adopted to ascertain whether the clusters
have been acquired at phonological level.

What followed was an attitudinal test checking the tethering effect of the
identified E-grammar in each city. Under the matched-guise paradigm, the
informants listened to different ways producing English consonant clusters and
made preference judgments for the perceived stimuli. Statistical analysis is
implemented to determine the pronunciation patterns preferred by the informants,
from which the grammar attitudinally favored by the informants is deduced.

The experiment results are formalized under the framework of OT, within
which both I-grammars and E-grammars are expressible as the rankings of
universal constraints. The tethering effect is assessed by comparing the ranking of
the E-grammar in a city with the informants’ preferred ranking found in the
attitudinal test. On this ground, an observation on the applicability of the ETT is

attainable.
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Chapter Five
Empirical Validation:

The Hong Kong Study

Based on the experiment presented in Chapter Four, this chapter examines the
E-tether Theory (ETT) through the acquisition of English consonant clusters by
the Cantonese L1 speakers in Hong Kong. According to the ETT, the English
speakers in Hong Kong are predicted to be attracted towards the E-grammar of
Hong Kong English (HKE). If the prediction is true, the Hong Kong people
should exhibit a pronunciation pattern distinct from the standard varieties of
English (StdE) as to consonant clusters and perceive the pattern positively.

&.1 addresses the I-grammars of individual speakers, from which .2
identifies the E-grammar of HKE. &.3 shows to what extent the Hong Kong
people incline towards the OT constraint ranking of HKE as opposed to other
grammars, based on the findings of a language attitude test. .4 provides
additional evidence supporting the ETT outside the domain of cluster acquisition.

.5 gives a summary.

5.1 Typology of I-grammars

The section describes the I-grammars of 10 Hong Kong informants with respect to
CC clusters, drawing evidence from the production test (cf. &.5.1). This
description facilitates the discovery of the E-grammar of HKE, and also enables
the capture of changes in the mental grammar during various stages of L2
acquisition. It turns out that the ten I-grammars can be classified into the six types
shown in (5-1), depending on whether consonant clusters undergo modifications

and how they are modified.

(5-1)  Typology of I-grammars

Type |

Number of speakers: 1

Description: Obstruent syllabification in /s/-stop onsets, continuant obstruent

codas, and CC codas.
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Type 1l
Number of speakers: 1

Description: Obstruent syllabification in /s/-stop onsets and continuant obstruent

codas.

Type Il
Number of speakers: 1

Description: Deletion of obstruent-liquid onsets and homorganic coda clusters.

Type IV
Number of speakers: 1

Description: Obstruent syllabification in continuant obstruent codas.

Type V
Number of speakers: 3

Description: Deletion of homorganic coda clusters.

Type VI
Number of speakers: 3

Description: Faithful preservation of consonant clusters.

How each of the six I-grammar types is established and formalized in OT
constraint rankings will come in &.1.1 to &.1.6. A summary of the I-grammar

constraint rankings will be offered in &.1.7.

511 Type I: Obstruent syllabification in /s/-stop onsets, CC codas, and
continuant obstruent codas

The Type | I-grammar in (5-1) is observed in one informant (HK-F-23-01).
Following the analysis method introduced in 84.6.1, the I-grammar is determined
through (i) the productions of consonant clusters in the normal-order speech, (ii)
how the words containing clusters are produced in the reverse language, a
language game requiring the inversion of syllable sequence for polysyllabic words,
and of syllable internal constituents (e.g. onset, coda) for monosyllabic words (cf.
81.4 for the introduction of the reverse language).
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In the normal-order speech, CC onsets and CC codas are preserved in most
cases (see Appendix 8 for the list of transcriptions). The only modification that
systematically occurs is the replacement of word-final voiced obstruents by their

voiceless counterparts, exemplified below.

(5-2)  Devoicing of word-final obstruents

Word-final stops Word-final fricatives

a. [lent"] “lend” d. [wint] “range”
b. [bekt"]  “begged” ie. [felf] “shelve”
c. [klapt']  “clubbed” (f.  [biogs] “bronze”

The final obstruent devoicing® above, however, is not due to clusters themselves,

since singleton obstruent codas also undergo devoicing, e.g. [kjup"] for cube, [eit/]

for age. Given the prevalence of final devoicing among the Hong Kong
informants, this phenomenon will be discussed separately in &.4 as another case
illustrating the ETT.

Prima facie, the informant does not seem to have fundamental difficulties
with consonant clusters except for final devoicing. To further determine whether
the adjacent consonants in the normal utterances form true constituents (i.e.
complex onsets or complex codas), the reverse utterances (cf. 8t.4) of the relevant
words are also examined. First consider the examples in (5-3) which show how

polysyllabic words which contain a complex onset are reversed.

(5-3)  Reversal of polysyllabic word with a complex onset?

Normal Reverse
a. [klou.f9] [fo.klou] “closure”
b. [im.plo:.2] [A.plo:im] “implore”

C. [pie.si.don.si] si.don.si.pie] “presidency”

[
d. [rifii.d3ze.reito] [to.aei.dzo.fiiri]  “refrigerator”
[

e. [sdju.bit] pi.djus] “stupid”

! The voiced-voiceless distinction for English stops may largely become an unaspirated-aspirated
distinction in HKE and GZE. Final devoicing in this thesis refers to the cases where the distinction
neutralizes to the voiceless/aspirated end.

2 Since the thesis focuses on consonant clusters, suprasegmental information such as stress is not
provided in the transcriptions.
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f.  [skei.tin] [tin.keis] “skating”
g. [sbi.1i.tfou] [tfou.1i.bis] “spiritual”
h. [sbo.jal] [ou.bois] “spoil”

From (5-3-a) to (5-3-d), the CC onsets in the normal utterances (e.g. [KI], [pl], [p1],
[f1]) all are kept intact in the reverse forms. This indicates that the adjacent

consonants do form a tight unit.

In (5-3-e) to (5-3-h), however, the [s]-stop “onsets” in the normal forms are
split apart in the reverse utterances — the [s] moves away from the following stop
and behaves as if a consonantal syllable. Take skating as example. If [sk] is
treated as a complex onset, one would expect the word to be reversed as [tin.skei],
contrary to the actual reverse form [tin.keis]. If the [s] is viewed as a syllable, the
reversal can be easily explained: [s] is the first syllable in the normal form and
becomes the last in the reversal, precisely reflecting an inversion of syllabic
sequence, i.e. [o1 02 03] — [03 62 01] (cf. (4-11)). The [s]-stop sequence in the
normal utterances are hence more likely a syllabic [s] plus a stop onset rather than
a true complex onset.

The syllabicity of the [s] is also evidenced by the reversal of monosyllabic

words, presented below.

(5-4)  Reversal of monosyllabic words beginning a with sC or sCC string

Normal Reverse
a. [spa] [pa:s] “spa “
b. [sden] [dens] “stain”
C. [sdair] [dairs] “star”
d.  [sprin] [prins] “spring”
e.  [sdrip] [trins] “string”

For prevocalic /s/-stop strings ((5-4-a) to (5-4-c)), the reversion simply requires
the [s] to exchange with the remaining word. For prevocalic /s/-stop-liquid strings
((5-4-d), (5-4-e)), the [s] is also the only segment that undergoes movement while

the other part remains intact. Considering the reverse training presented to the
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informants (with the training examples [tak] — [kat], [tip] — [pit]; cf. (4-12)), the
reversal pattern in (5-4) is an indication of the syllabicity of the [s]. Based on the
training examples, one would expect stain to be reversed as [nest] (under the
interpretation to exchange the constituents in onset and in coda), [nets] (under the
interpretation to reverse the segmental sequence), or [ndes] (under the
interpretation to exchange the initial and the final segments). The actual reverse
form [dens] is consistent with none of the above readings but with the reversal of
disyllabic words when the [s] is viewed as a syllable. The rule in (5-5) can then be

postulated for the prevocalic [s]-stop sequences in the normal utterances.

(5-5)  Syllabification of the [s] in prevocalic /s/-stop strings
s C —>s. C [#_V

-cont -cont
-Son -Son

Legend: “cont” — continuant; “son” — sonorant; “.” — syllable boundary;

“#” —word boundary.

To derive the effect in (5-5) through OT, one needs the three constraints in (5-6).

(5-6) *[eCC:
Do not have complex onsets (Kager 1999:97).
*OssNuc:
Do not have obstruent nuclei (Pater 1996:74).*
SSP-Ons:
Complex onsets rise in sonority (Kager 1999:267).

Among the three constraints, the key to explain why obstruent syllabification
occurs to /s/-stop onsets but not to the other onsets is SSP-Ons, a constraint based
on the Sonority Sequencing Principle (Clements 1990) which states that “the

3 *CC is split as *[cCC and *CClo in the description of I-grammars, given the positional
asymmetries as we will see among the Hong Kong and the Guangzhou speakers. This also
resonates with the observation that some of the world’s languages tolerate only the clusters at
onset position while others tolerate only coda clusters (Ito 1986; Blevins 1995).

* *0OBsNuc is based on the universal tendency to have sonorants than obstruents as nuclei (Prince
& Smolensky 1993:141).
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sonority profile of the syllable must rise until it peaks, and then fall” (Roca &
Johnson 1999:255). While the majority of English CC onsets rise in sonority and
thus conform to SSP-Ons, /s/-stop onsets are exceptions, illustrated through the

sonority scale proposed by Selkirk (1984).
(5-7)  Sonority scale (Selkirk 1984)
Glides > Liquids > Nasals > Fricatives > Stops
Legend: “>” indicates more sonorous than.
By putting the constraints in (5-6) in the ranking SSP-Ons >> *OssNuc >> *[cCC,

one can derive a grammar that treats /s/-stop onsets and the other CC onsets

differently. Take /sp/ and /ki/ as examples. (5-8) shows how the correct outputs

surface.

(5-8)  Evaluation tableaux for sky and cry

a. /skail “sky” SSP-Ons *OssNuc *[oCC
skai *1 *

= s.kai *

b. /kiai/ “cry” SSP-Ons *OssNuc *[6CC

= Kiali *
k.xai *|

In a similar manner, to determine if the adjacent consonants in coda position
are true coda clusters, (5-9) shows the reversal of polysyllabic words which

contain a CC “coda”.

(5-9)  Reversal of polysyllabic words containing a postvocalic CC string

Normal Reverse
a. [dai.dzest] [ts.dze.dAi] “digest”
b. [eks.kon] [kons.ek] “ex-con”
c. [in.di.pen.dont] [tdon.pen.di.in] “independent”
d. [se?.mont] [tmon.se] “segment”
e. [ai.tuns] [stun.ai] “i-Tunes”
f.  [si.kwons] [skwon.si:] “sequence”
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In (5-9), none of the “coda clusters” in the normal forms are preserved in the
reverse forms. For the word digest in (5-9-a), the postvocalic [s] and [t] are split
from the syllable [dze] and are moved before [d3ze] in the reverse form. Similarly,
the [s] in ex-con (in 5-9-b) and the [t] in independent (in 5-9-c) are separated from
the preceding /ek/ and /don/ when the words are reversed. If the postvocalic CC
strings are true codas, one would expect them to be retained in reverse forms and

words such as independent should be reversed as [dont.pen.di.in]. The fact that
[tdon.pen.di.in] is produced indicates that the obstruent syllabification observed

in /s/-stop onsets applies also to CC codas. By assuming the separated obstruents
as syllables, one can then explain the reverse forms in (5-9)

With a closer look at (5-9), the obstruent syllabification can be divided into
two types, depending on whether the C; in a postvocalic C;C; string is preserved
as coda. In the reverse form of digest (i.e. [ts.d3e.dAi]), both the C; [s] and the C,
[t] are moved the same way as a syllable. For the other words, only the C is split
whereas the C; still follows its original syllable. Take ex-con and independent as

examples. The C; [Kk] and [n] are kept as coda in the reverse forms [kons.ek] and
[tdon.pen.di.in]. The two co-existing reversion strategies reveal the following

possibility: the postvocalic C; will be parsed as a syllable when it is a fricative;
otherwise, the C; will be accepted as a coda consonant.
The distinction between fricative and non-fricative C; is also found in the

reversal of monosyllabic words, presented below.

(5-10) Reversal of monosyllabic words ending with a CC string

Normal Reverse Normal Reverse
a. [ask] [ks.a] “ask” f.  [kept] [tkep] “kept”
b. [ist] [ts.i] “east” g. [leps] [slep] “lapse”
c. [laifs] [sflai] “lives” h. [blant] [tblan]  “blunt”
d. [lisp] [pos.li]  “lisp” I i. [lamp] [plam]  “lump”
e. [lift] [tfli:] “lift” J. [xentf] [tf1en] “range”

In (5-10), the reversal requires the final obstruent(s) in the normal forms to move
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to the left of the whole word. Interestingly, whether the C; in a postvocalic C1C,
string moves depends on if it is a fricative. The examples from (5-10-a) to (5-10-¢)
belong to the category where the C; is a fricative; (5-10-f) to (5-10-j) is another
category where the C; is not a fricative. The reversion patterns of the two

categories can be schematized as follows.

(5-11) The split/preservation of the postvocalic C,1C; string
Normal Reverse  Condition
a. CoVCiC, > C,CiCoV  (where C; is a fricative, e.g. lift)
b. CoVCiC, > C,CoVC; (where Cyis not a fricative, e.g. kept, lump)

The uniform split of the fricative C; (shown in (5-11-a)), as opposed to the
preservation of other C; codas (e.g. [p], [m], [n] etc.),” suggests that the
I-grammar may even parse singleton fricative “codas” as a syllable. This is indeed
borne out by the data, shown through the examples in (5-12).

(5-12) Reversal of polysyllabic words ending with a singleton consonant

Normal Reverse
a.  [fulif] [f1i.fu:] “foolish”
b. [fem.les] [sle.fem] “shameless”

C. [re.pii.sen.ti.tif] [fti.to.sem.pii.re] “representative”

d. [en.ka.eitf] [tf1eika.en] “encourage”

Take foolish in (5-12-a) as example. [lif] does not move as a whole in the reversal.
Instead, [f] directly exchanges its position with [fu] and [li], the same way as a
syllable. This reversion strategy applies to the other words, producing a rather
consistent split between fricative “codas” and their preceding syllables. Note that
the syllabic [tf] in encourage (in (5-12-d)) is not a fricative. The syllabicity of
singleton codas thus not only holds for fricatives, but also for the obstruents which
are [+continuant]. At this point, the rules in (5-13) can be advocated for the

postvocalic consonants in the normal-order speech.

® Coincidentally, the special status of fricative codas has also been reported in Wee (2006) with
respect to the transliteration of English words in Hong Kong Cantonese.
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(5-13) Rules for the syllabification of postvocalic obstruent

a. Syllabification of the obstruent C, in postvocalic C,C; strings

C cC > C. C |/ V__#
[-cont] [-son] [-cont] [-son]

b. Syllabification of postvocalic continuant obstruents

C > .C I/ V__#

-Son -Son
+cont +cont

Legend: “cont” — continuant; “son” — sonorant.

(5-13-a) requires the C, in postvocalic C,C, strings to be parsed as a syllabic
obstruent. To capture this in OT, one needs a constraint that bans complex codas.

(5-14) *CC]e:
Do not have complex codas (Kager 1999:97).

By placing *CC]o and faithfulness constraints such as Max above *OgssNuc, one
gets a grammar that avoids coda clusters by obstruent syllabification. *OssNuc
should in turn outrank NoCopa, a constraint prohibiting all codas in general, in
order to allow for singleton coda which is not a continuant obstruent. (5-15)

demonstrates how this ranking selects the right output for kept (cf. 5-10-f).

(5-15) Evaluation tableau for kept

Ikept/ “kept” *CClo ! MaAx *OssNuc NoCopa
kept *| *k
= kep.t * *
ke.p.t **]
kep *1 *

While most singleton codas are tolerated, continuant obstruents are not
accepted in coda position, as is stated in (5-13-b). Such prohibition of continuant

obstruent codas is not surprising considering the phonotactics of Cantonese (cf.
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(4-7)) where the permitted coda consonants include only /p/, /t/, I/, Im/, In/, Iy/

and semivowels [j] and [w], none of which are continuant obstruents. A constraint
banning continuant obstruent codas may thus be active in the I-grammar, arising

from the speaker’s L1.

(5-16) *[-son,+cont copal®

Do not have continuant obstruent codas.

By putting *[-son,+cont copa] above *OssNuc, one can get the correct results that

lapse surfaces as [leep.s] while lisp as [li.s.p], demonstrated in (5-17).

(5-17) Evaluation tableaux for lapse and lisp

a. /leps/ “lapse” | *CClo | Max | *[-son,+contcopa] | *OssNuc | NoCopa
leps *1 *1 *x

= lep.s . . * *
le.p.s **1
laep *| *

b. /lisp/ “lisp” *CClo | Max ! *[-son,+contcopa] | *OssNuc | NoCopa
lisp * *1 *x
lis.p | | *! * :

= lisp : : *x
lip A *

The syllabicity of postvocalic continuant obstruents, as in [lap.s], also gains

support from the phonetic evidence in the normal-order speech. As an illustration,

consider the spectrogram in (5-18).

® One may question the universality of this constraint. The tremendous impacts of the L1 grammar
on L2, however, are undeniable (cf. 8.2). It is fully possible for the phonotactic restrictions in L1
to be transferred to the L2 grammar. Moreover, since this dissertation only discusses L1 Cantonese
speakers and will not compare their constraint rankings with the other L1 groups, the universality
of *[-son,+cont copa] is Not a serious issue.
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(5-18) Spectrogram of the utterance “it was lapse”

H
i

.

\"k i il

T nw
e i tl h

l

L)
Willll i
| I

‘ |
‘mmm I

(5-18) shows the spectrogram for the utterance “it was lapse”, with the tested

word lapse appearing at the rightmost of the spectrogram. What is interesting is

the time proportion of [laep] and [s] in the production of lapse, provided below.

(5-19) Time proportion of lapse

[leep] [s]
Duration 0.342s 0.296s
Proportion 53.6% 46.4%

[leep] and [s] each takes up roughly 1/2 of the total duration, though [lap] is

slightly longer. Given that [lap] consists of three segments while the [s] part has

only one, there is very likely a deliberate accentuation for the final [s]. This

accentuation is also reflected in intensity, shown through the waveform in (5-18)

where the final [s] is produced with relatively high amplitude. The accentuation is

presumably the phonetic manifestation of the syllabic [s].

So far we have got two sets of constraint ranking. One is for onset; the other

is for coda, shown below.

(5-20) a. Onset constraint ranking

SSP-Ons >> *OssNuc >> *[cCC

b. Coda constraint ranking

*CClo, Max, *[-son,+cont copa] >> *OssNuc >> NoCobpa
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To get the overall ranking of the speaker, one needs to combine (5-20-a) and
(5-20-b). For monosyllabic words, the four top-ranked constraints in (5-20-a) and
(5-20-b) (i.e. SSP-Ons, *CCJo, Max, and *[-son,+contcop]) are never violated.
They can be maintained at the top stratum of the whole ranking as there is no
reason to put them below any constraint. The two bottom-ranked constraints
*[oCC and NoCopa are both dominated by *OssNuc. Since the two constraints do
not conflict with one another in monosyllabic words, they can be put together as
the lowest stratum. In sum, the overall ranking hierarchy of the current I-grammar

is shown as (5-21) regarding monosyllabic words.’

(5-21) Ranking hierarchy of the Type I I-grammar

SSP-Ons *CClo *[-son,+cont copal Max
*OssNuc
*[oCC NoCopa

5.1.2 Type Il: Obstruent syllabification in /s/-stop onsets and continuant
obstruent codas

By ranking the constraints in (5-21) in different ways, one is able to get a number
of hypothetically possible grammars, according to the factorial typology in OT.
For example, demoting *CC]Jo to the bottom stratum allows one to obtain a
grammar which has no bias against coda clusters. This is exactly the case of the
Type 1l I-grammar, observed in another informant (HK-F-24-01).

In the normal-order speech of this informant, the CC clusters in onset and in

coda positions are preserved as they are, e.g. [biif] for brief, [lamp] for lump. This

indicates that faithfulness constraints should outrank *[cCC and *CC]o.

To check whether the adjacent consonants in the normal utterances are true

" Only the constraint ranking for monosyllabic words is deduced here. This is because the
tethering effect of the E-grammar is tested through monosyllabic words in the language attitude
test (see &.3). The monosyllabic grammar in (5-21) has been sufficient for that purpose.
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complex onsets or codas, the reverse language data are also examined. With
regard to complex onsets, (5-22) presents how polysyllabic words which begin

with a CC string are reversed.

(5-22) Reversal of polysyllabic words beginning with a CC string

Normal Reverse
a. [buii.ton] [ton.bui] “Britain”
b. [klou.[a] [fa.klou] “closure”
C. [pre.so.don.si] [si.don.sa.pie] “presidency”
d. [fief.nos] [snaf.fie:] “freshness”
e [sgeitin] [tig.geis] ~ “skating”
f.  [sbi.xi.tfal] [tfal.1i.bis] “spiritual”
g. [stju.ps] [pa.djus] “stupid”

Separated by the dotted line, the reverse patterns in (5-22) can be divided into two
types. From (5-22-a) to (5-22-d), the initial CC strings are kept intact and move
together with their original syllables. The prevocalic [bi] in Britain, for example,
Is preserved as the onset of [bii] in both the normal and the reverse utterances.
This is a clear indication that the initial adjacent consonants do form a constituent.

The reverse examples from (5-22-e) to (5-22-g), in contrast, show no
support for the integrity of the prevocalic [s]-stop strings. In these examples, the
[s]-stop sequence in the normal forms is split apart and the [s] moves like a
syllable, the same way as the syllabic [s] in the Type | I-grammar. By regarding
the [s] as syllable, one can then explain why spiritual is reversed [tfol.1i.bis]
instead of [tfol.1i.sbi].

The syllabicity of the [s] is also consistent with the reversal of monosyllabic

words, presented below.

(5-23) Reversal of monosyllabic words beginning with a sC or sCC string

Normal Reverse
a. [sbai] [ba:s] “spa “
b. [sden] [dens] “stain”
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C. [sgeit] [geis] “skate”
d.  [sblit] [blis] “split”
e.  [sgii] [gais] “scree”

In the above examples, the reversal demands simply the movement of the initial [s]
to the rightmost of the whole word, which signifies a boundary between the [s]
and the remaining word. On the basis of the polysyllabic and the monosyllabic

data, the following rule holds for this I-grammar.

(5-24) [s] syllabification in prevocalic /s/-stop strings

s C —>s. C [#_V
-cont -cont
[-son ] [-son J

Same as the Type | I-grammar, (5-24) can be captured by the constraint ranking
SSP-Ons >> *OssNuc >> *[cCC. Under the ranking, obstruent syllabification will
only occur to prevocalic /s/-stop strings but not to the other complex onsets.
Obstruent syllabification is also observed in coda position, and this applies
even to singleton obstruent codas. To demonstrate this, (5-25) shows how

polysyllabic words ending with a singleton obstruent are reversed.

(5-25) Reversal of polysyllabic words ending with a singleton obstruent

Normal Reverse
a.  [afieit] [fieit.a] “afraid”
b. [in.de.fa.neit] [neit.fon.de.in] “indefinite”
c. [fe.biik] [biik.fe:] “fabric”

d. [ii.lei.fon.fip] [fip.fon.lei.1i] “relationship”

e. [en.gwif] [fgwa.en] “anguish”
f. [fulif] [f1i.fu] “foolish”

0. [sa.pous] [spou.s3] “suppose”
h. [A.pmuf] [f.pru.a] “approve”

Based on whether the word-final obstruents in the normal forms are preserved as a
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coda in the reverse forms, the data in (5-25) can be grouped into two types (shown
through the dotted line). When the final obstruent is not continuant, as is the case
of (5-25-a) to (5-25-d), it is kept as the coda of the original syllable. When the
final obstruent is continuant, such as (5-25-e) to (5-25-h), it detaches from the
original syllable and is treated as if another syllable. This indicates that the
continuant obstruent “codas” in the normal speech are more likely consonantal
syllables than true codas. The following rule in the Type | I-grammar hence

applies here as well.

(5-26) Syllabification of postvocalic continuant obstruents

C > .C/ V__#
-son -son
{ +cont} { +COﬂtJ

To explain (5-26), one needs the ranking *[-son,+cont copa] >> *OssNuc >>
NoCopa. Faithfulness constraints such as Max should also be above *OssNuc to
make obstruent syllabification more preferable than deletion. Under the ranking,
the continuant obstruents in CC “codas” should likewise be parsed as consonantal
syllables. This is indeed the case, evidenced by the reversal of polysyllabic words

containing a postvocalic CC string.

(5-27) Reversal of polysyllabic words containing a postvocalic CC string

Normal Reverse
a. [in.flekt] [flekt.in] “inflict”
b. [epk.let] [let.enk] “anklet”
C. [Oepk.fou] [fou.Benk] “thankful”
d. [dai.dzest] [ts.dze.dai] “digest
e. [ai.tuns] [stun.ai] “i-Tunes”
f.  [si.kwons] [skwon.si:] “sequence”

In (5-27), the postvocalic CC strings are either preserved as a whole or split apart
in the reverse forms, depending on whether there is a fricative [s] in the strings.

The postvocalic [kt] and [gk] in (5-27-a) to (5-27-c) do not contain a continuant
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obstruent and are kept as codas in both the normal and the reverse forms. The [st]
and [ns] “codas” in (5-27-d) to (5-27-f) are broken apart in the reverse forms, and
the [s] is always the segment that moves away like a syllable.® The contrast
between [s] and the other non-fricative segments further confirms the ranking
*[-son,+cont copa], Max >> *OssNuc >> NoCopa. The preservation of the
non-fricative-containing clusters also suggests the higher rank of *OssNuc over
*CCl]o. The current I-grammar should thus include the ranking *[-son,+cont copal,
Max >> *OsNuc >> *CC]o, NoCopa.

Up to this point, two sets of constraint ranking have been obtained, shown

below.

(5-28) a. Onset constraint ranking
SSP-Ons >> *OsNuc >> *[6CC

b. Coda constraint ranking

*[-son,+cont copa], Max >> *OssNuc >> *CC]Jo, NoCopa

The two sub-rankings differ from the Type | I-grammar only in the position of
*CCJo. Based on the ranking of the Type I I-grammar (cf. (5-21)), one can get the
overall ranking of this I-grammar by demoting *CC]o, which is top-ranked in the

Type | I-grammar. The final constraint ranking is shown as (5-29).

(5-29) Ranking hierarchy of the Type Il I-grammar

SSP-Ons *[-son,+cont copa] Max
*0OBsNuc
*[GCC *CC]G NoCoba

® The final [t] in digest also moves away from [d3e] in the reverse form. This is probably due to
the preceding syllabic [s] which has divided [t] from [d3e].
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5.1.3 Type Ill: Deletion of obstruent-liquid onsets and homorganic coda
clusters
The Type | and the Type Il I-grammars avoid the unaccepted structures by

obstruent syllabification. In an OT framework, this requires *OssNuc to be ranked
below Max. By exchanging the relative rankings of *OssNuc and Max, one would
get a third I-grammar type where the unwanted structures are avoided through
consonant deletion. Such I-grammar is found in one Hong Kong informant
(HK-M-23-01).

In terms of onset, there is a tendency for the informant to simplify
obstruent-liquid onsets into singleton obstruent onsets. Some examples from the

normal-order speech are as follows.

(5-30) Absence of the liquid in obstruent-liquid onsets

a. [bum] “bloom”  :f.  [koi] “crawl”
b. [bau] “blur” g. [kou] “crow”

c. [bons] “bronze” h. [fat] “flirt”

d. [ka.ro.fai] “clarify ” Lo [fu] “flu”

e. [kous] “close ” - [poms]  “prompts”

In the above examples, the C,C, onsets are shortened as C;, with the liquid C,
absent. Such absence can either result from a deletion process such as (5-31) or

from the non-existence of the C, in the underlying representations.

(5-31) Deletion of liquid in obstruent-liquid onsets
/1> /#[-son] __ V

With a close look at the data, it is found that the process in (5-31) does exist. Take
flirt as example. Three tokens have been produced for the word, and the three

utterance attempts are as follows.

(5-32) Production attempts for flirt

a. Attempt 1: [flat]
b. Attempt 2: [fat]
c. Attempt 3: [fat]
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The fact that flirt is pronounced as [flot] in the first attempt indicates that the C, /I/
Is present in the underlying form. The [fot] in the second and the third attempts

thus must involve a deletion of /I/. Since deletion is more common than cluster
preservation, it is a phenomenon that should be accounted for in the description of
this I-grammar.

In OT analysis, the deletion to onset clusters normally requires *[cCC to be
ranked above Max. The *[cCC >> Max ranking alone, however, does not explain
why the deleted segment is the liquid C,, nor does it account for why deletion

does not occur to the CC onsets such as follows.

(5-33) CC onsets where deletion never occurs

a. [sgeit] “skate” i d. [sden] “stain”
b. [sbai] “spa” e. [sdens] “stance”
C. [sbe9] “spare” f.  [sda] “star”

To solve the problem, a promising way is a perception-based constraint proposed
by Yip (1993), presented below.

(5-34) Max(Salient):
Perceptually salient input segments must have output correspondents.

Max(Salient) originates from the idea of Perceptual Scan (Silverman 1992)
according to which foreign segments are not equally well-perceived by non-native
ears, with the better detected ones more likely to be preserved in loanwords or in
L2. Yip (1993) attributes perception to phonetic salience and advocates
Max(Salient) which demands only the preservation of perceptually salient
segments while the omission of non-salient ones are tolerated. Based on phonetic

reasons, Yip (1993) lists two types of non-salient consonants in English.

(5-35) Non-salient segments in English
a. The liquids in initial clusters;

b. Final post-consonantal stops.
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The non-salience of the liquids in (5-35-a) is of particular relevance to the
deletion cases discussed here, since it suggests that these liquids are not protected
by Max(Salient) whilst other onset consonants are. With the ranking Max(Salient),
*[oCC >> Max, one is able to explicate why close surfaces as [kous] whereas

skate as [skeit].

(5-36) Evaluation tableaux for close and skate

a. /klous/ “close” | Max(Salient) :  *[cCC Max
klous *1
= kous *
lous *1 : *
b. /skeit/ “skate” | Max(Salient) |  *[cCC Max
= skeit *
seit * *|
keit * *1

With respect to coda, the majority of the CC codas are preserved in the
present I-grammar. For examples, ask is produced as [ask], kept as [kept], lisp as
[lisp]. The only exception is the word-final /nt/ and /nd/ where the final [t] and [d]

are absent. Some examples are provided below.

(5-37) The absence of the /t/ and /d/ in word-final /nt/ and /nd/

a. [sek.mon] “segment”
b. [in.di.pen.don]  “independent”
C. [an.da.sden] “understand”

d. [wut.len] “woodland”

Similar to the situation of onset clusters, one has to confirm if the absence of the [t]

and [d] is caused by underlying forms or by a deletion process as (5-38).

(5-38) Deletion of /t/ and /d/ in word-final /nt/ and /nd/
t/d=>3/n_#

To this end, an —ing suffix test has been made to the relevant words. Instances
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such as [an.da.sden.dip] (for understanding) and [sek.mon.tin] (for segmenting)

prove the existence of the deletion process in (5-38).°
To account for the deletion, one needs to find out the factor that prevents the
full mapping of /nt/ and /nd/. A possible solution is OCP[rrace], defined as

follows.

(5-39) OCP[pLACE]
Adjacent identical place features are prohibited (Frisch, Pierrehumbert &
Broe 2004).

OCP[rLace] is violated by adjacent segments which agree in the place of
articulation, following the Obligatory Contour Principle (Leben 1973; McCarthy
1986) which states that adjacent identical segmental specifications are disfavored
across languages. /nt/ and /nd/ all have coronal as their place of articulation, and
hence will undergo deletion when OCP[rLAce] outranks Max.

Quite naturally, one may doubt why the deletion triggered by OCP[pLACE]
doe not apply to the other coronal-coronal codas such as /st/, and to homorganic

labial and dorsal clusters such as /mp/ and /gk/. Nevertheless, when looking at the

reverse language data and the productions of CCC codas in the normal speech, it
is found that these coda clusters are indeed affected by OCP[pLACE].

In the reverse language, digest is realized as [d3es.dai] though it is
pronounced as [dai.d3est] in the normal utterance. The omission of the [t] in the
revere form at least suggests a tendency to simplify the [st] coda.

In terms of the productions of CCC codas in the normal-order speech,
dumped and instinct are produced as [damt] and [in.sdint] respectively, with the
/p/ and the /k/ elided. Interestingly, the omitted /p/ and /k/ share the same place of
articulation with their preceding [m] and [n]. The fact that /p/ and /k/ but not the
final /t/ are deleted in the two words implies that the deletion is probably to avoid
OCP[rLAcE] violations.

Alternatively, one may attribute the deletion in dumped and instinct to the
higher degree of markedness in CCC codas and claim that CCC codas are
unaccepted in the I-grammar. This claim, nonetheless, would be refuted by the

% Wherever possible, this confirmation approach is adopted throughout the dissertation to check
the deletion cases.
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examples below.

(5-40) Preservation of CCC codas
a. [aisks] “asks” i d.  [gespt]  “gasped”
b. [elfs] “elves” e. [gesps]  “gasps”
c. [helpt] “helped f.  [felft] “shelved”

Consonant deletion does not occur to the CCC codas in (5-40), which indicates
that CCC codas are not a problem for the I-grammar. The deletion found in /mpt/

and /gkt/ clusters are therefore more likely to stem from OCP[pLAcE].

Based on the evidence from the reverse language and from the CCC codas,
OCP[rLace] should play a role in the I-grammar.’® When the constraints are
ranked as Max(Salient), OCP[rLace] >> Max >> *CC]o, NoCopa, it is then
possible to explain why deletion is found in /nt/ and /nd/ codas but not in
non-homorganic coda clusters. Due to the non-salience of final post-consonantal
stops (cf. (5-35-b)),™ the ranking also rightly predicts the deleted segment in /nt/
and /nd/ and the preservation of /ns/ coda. (5-41) exemplifies how the correct
outputs are selected in this ranking.

(5-41) Evaluation tableaux for segment, hence and kept*?

a. /segmont/ | Max(Salient) | OCP[pLACE] Max *CC]o | NoCopa
“segment” : :
sek.mont *1 R
= sek.mon i * L *
sek.mot *1 * *

b. /aituns/ Max(Salient) | OCP[pLACE] Max *CCl]o | NoCopa

“i-Tunes”

=~ Al.tuns * * | *
Al.tun * *1 *
Al.tus * *1 &

10" Similarly, Chiu (2008) successfully uses OCP constraints explaining the simplification of coda
clusters in HKE.

11 As Silverman (1992:325) points out, final stops are often unreleased in English, which can
render them less detectable to non-native ears.

12 Readers may notice that the /g/ in segment surfaces as [k]. Such devoicing, as has been
mentioned in &.1.1, will be discussed in &.4 given its independence with clusters.
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c. /kept/ “kept” | Max(Salient) | OCP[pLACE] Max *CC]o | NoCopa

= kept 1 *
kep i *1 ! *
ket A * =

Taking together the findings in onset and coda, we have two constraint
sub-rankings, shown in (5-42).

(5-42) a. Onset constraint ranking
Max(Salient), *[cCC >> Max

b. Coda constraint ranking
Max(Salient), OCP[rrace] >> Max >> *CC]o, NoCopa

The two sub-rankings can be combined as (5-43), by transitivity of strict
domination (Kager 1999:21).

(5-43) Max(Salient), OCP[prLAcg], *[cCC >> Max >> *CC]o, NoCobpa
The ranking in (5-43), however, would wrongly predict /st/ onset to surface as [s]
or [t], with one of the consonants deleted. This is demonstrated in (5-44) through

the word star.

(5-44) Evaluation tableau for star

[sta:/ “star” | MAx(Salient) : OCP : *[cCC Max *CCJo | NoCopa
v sda Lok X ;

& sa * *

é ta * E : *

Legend: & - the wrongly selected candidates; v - the actual output.

That [sa:] or [ta:] is selected is because Max(Salient) is in the same stratum with
OCP[rLace] and *[cCC in the two sub-rankings in (5-42). In each of the
sub-rankings, Max suffices to ensure the retention of /st/ onset as long as
Max(Salient) is not lower than *[cCC or OCP[rLAce]. After the combination of
the two sub-rankings, *[cCC and OCP[rLace] will “gang up” and exert a greater

power than Max(Salient). To prevent this, Max(Salient) should be ranked above

75



Chapter Five: The Hong Kong Study

*[oCC and OCP[rLAce], and the ranking in (5-43) should accordingly be adjusted
as (5-45).

(5-45) Max(Salient) >> OCP[rLACcE], *[cCC >> Max >> *CC]o, NoCoba

To determine whether the remaining undeleted clusters are subject to the
obstruent syllabification observed in the Type I and the Type Il I-grammars, (5-46)

first presents the reversal of the polysyllabic words which contain a CC onset.

(5-46) Reversal of polysyllabic words which contain a CC onset
Normal Reverse

a. [kon.ston.tin] [tin.ston.kon] “Constantine”

b. [sdiu.bat] [bat.sdiu] “stupid”

C. [sbia.tfou] [tfou.ri.sbi]  “spiritual”
d. [sben.dit] [di.sben] “splendid
e. [sgei.tin] [tin.sgei] “skating”

In (5-46), the CC onsets in the normal forms (e.g. the [st] in Constantine, the [sb]
in spiritual) are preserved in the reverse forms as well. Such preservation
indicates that the prevocalic CC strings in the normal forms do form tight units.

Similar to onset, the integrity of CC codas is retained in the reverse
utterances, exemplified in (5-47) through the reversal of polysyllabic words
containing a CC coda.

(5-47) Reversal of polysyllabic words which contain a CC coda

Normal Reverse
a. [sens.nas] [nas.sens] “senseless”
b. [ai.tuns] [tuns.ai] “i-Tunes”
c [in.flekt] [flekt.in] “inflict”
d. [in.sdint] [sdint.in] “instinct”

Take i-Tunes as example. The fact that [tuns] is preserved as a syllable in both the

normal and the reverse form indicates that the postvocalic [ns] forms the coda of
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the syllable, and hence obstruent syllabification does not take place.

In view of (5-46) and (5-47), one can confirm the dominance of *OssNuc
over *[cCC, *CCJo, SSP-Ons, and *[-son,+cont copa]. Since *OssNuc is never
violated, it can be placed into the top stratum of the ranking in (5-45). SSP-Ons
and *[-son,+cont copa], on the other hand, are always violated whenever needed
and never show a higher power than any constraint, so they can be put at the
bottom stratum. Ultimately, the ranking in (5-45) can be modified as (5-48), which

captures the patterns in this I-grammar.

(5-48) Ranking hierarchy of the Type Il I-grammar

Max(Salient) *QOssNuc

N

*[oCC OCP[rLACE]

*CClo NoCoba SSP-Ons *[-son,+cont copal

5.14 Type IV: Obstruent syllabification in continuant obstruent codas
Compared with the first three types of I-grammar which have unacceptable
clusters in both onset and coda positions, the Type IV I-grammar, observed in one
Hong Kong informant (HK-M-31-01), only has difficulties with coda clusters.

In the normal-order speech, the I-grammar does not modify prevocalic CC

strings, exemplified below.

(5-49) Preservation of prevocalic CC strings in the normal speech

a. [bluim] “bloom”  1d. [skeit] “skate”
b. [fiepk] “frank” e. [spa] “spa”
c. [glu] “glue” f.  [stens]  “stance”

Similarly, postvocalic CC strings are retained the same way as the following

examples.
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(5-50) Preservation of postvocalic CC strings in the normal speech

a. [ent] “ant” d. [lamp] “lump”
b. [ist] “east” e. [leps] “lapse”
c. [kept] “kept ” f.  [oins] “ounce”

The retention of pre- and postvocalic CC strings indicates the dominance of
faithfulness constraints such as Max and Dep over *[cCC and *CC]o.

However, when looking at the reverse language data, it is found that the
postvocalic CC strings in the normal speech do not necessarily form the coda of a
syllable, because continuant obstruents are not allowed in coda position. To
illustrate this, (5-51) presents how polysyllabic words which end with an

obstruent are reversed.

(5-51) Reversal of polysyllabic words ending with a singleton obstruent

Normal Reverse
a.  [hop.nop] [nop.hop] “hobnob”
b. [in.va:.led] [led.fa:.en] “invalid”
C. [farbiek] [biek.fa:] “fabric”

d. [ii.lei.fon.fip] [fip.fon.lei.1i:] “relationship”

e.  [stjuu.bed] [bad.stiu] “stupid”
f. [ammjuws] [stmjuta] “amuse”
0. [in.vjus] [si.fjuin] “infuse”
h. [a.piuf] [fu.pru.ap] “approve”
i.  [en.glef] [fit.gla.?ep] “English”
J- [en.koa.1eidz] [d30.1ei kor.em] “encourage”

From (5-51-a) to (5-51-e), the normal forms end with a non-continuant obstruent;
from (5-51-f) to (5-51-j), the last segment in the normal form is a continuant
obstruent. The two sets of words exhibit different inversion patterns. When the
final obstruent is a non-continuant, it is kept as the coda in both the normal and

the reverse forms. This can be seen from the word fabric which is reversed as

78



Chapter Five: The Hong Kong Study

[biek.fa:]. When the final obstruent is continuant, it is split from the original

syllable and constitutes another syllable by itself. As an illustration, the final [s] in
amuse forms the first syllable of the reverse form [si.mju:.a:]. The distinction
between continuant and non-continuant obstruents suggests that, rather than being
parsed as coda consonants, the postvocalic continuant obstruents in the normal
forms are more likely consonantal syllables. The constraint ranking in (5-52) can

thus be proposed for the I-grammar.

(5-52) *[-son,+cont copa] >> *OssNuc >> NoCobpa

According to (5-52), the inclusion of continuant obstruent in CC codas should
also be illegitimate. This is indeed reflected by the reversal of i-Tunes. The word
is produced as [ai.tuns] in the normal utterance and as [sa.tun.ai] in the reverse.
The word-final /ns/ is broken up in the reverse form, and the /s/ develops into
another syllable [sa]. The independence of the /s/ relative to the /tun/ indicates that
the final [s] in the normal form is a syllabic obstruent, and hence the phonological
representation of the normal form is [ai.tun.s].

The [ai.tun.s] representation, in fact, also manifests itself phonetically,

shown through the spectrogram below.

(5-53) Spectrogram of i-Tunes

(5-53) presents the articulation process of i-Tunes. Within the word, the time

proportions of [ai], [tun] and [s] are as (5-54).
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(5-54) Time proportion of i-Tunes

[ai] [tun] [s]
Duration 0.231s 0.308s 0.241
Proportion 29.6% 39.5% 30.9%

In terms of duration, the word can generally be divided into three parts. The final
[s] is close in length with the first syllable [ai] and its preceding [tun]. Also, the [s]
is pronounced with a very high intensity (shown through the waveform in (5-53)).
Considering that [s] is voiceless, the high intensity is very likely to be realized by
an articulatory effort to enhance the sound. The phonetic evidence hence lends
further support for the structure [ai.tun.s] and for the ranking *[-son,+cont
copa] >> *OssNuc.

For all onset clusters in general and the other coda clusters which contain
no continuant obstruent, obstruent syllabification does not occur. This is

demonstrated below through the reversal of polysyllabic words.

(5-55) Retention of CC onsets and codas in polysyllabic reversal

a. Polysyllabic words with CC onsets

Normal Reverse
I.  [bii.tin] [ton.buit] “Britain”
ii.  [klou.Bin] [Oin.klAu] “clothing”
li.  [skei.tin] [tin.skei] “skating ”
Iv. [stjur.bed] [bad.stiu] “stupid”

b. Polysyllabic words with CC codas

Normal Reverse
I.  [epk.lat] [Iat.enk] “anklet”
ii. [in.di.pen.dont] [dont.pen.dii.i:n] “independent”
iii.  [sa?.mont] [mint.sa:k] “segment”
iv. [Bank.fau] [fo:.Benk] “thankful”

In (5-55-a), the onset clusters in the normal forms (e.g. the [bi] in Britain) are still
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kept as the onsets in the reversals. This holds for both obstruent-liquid onsets and
/s/-initial onsets, indicating that *OssNuc should outrank *[cCC and SSP-Ons.

A similar scenario is found in (5-55-b) for the coda clusters containing no
continuant obstruent. Take the anklet in (5-55-b-i) as example. The retention of
the [nk] coda in both the normal form [ank.lat] and the reversal [1at.egk] suggests
that coda clusters are acceptable in the I-grammar without resorting to obstruent
syllabication. *CC]o should thus be lower than *OgssNuc in the constraint ranking.

Based on the findings from (5-55), the *[-son,+cont copa] >> *OssNuc >>

NoCoba ranking in (5-52) can be expanded as follows.

(5-56) *[-son,+cont copa] >> *OssNuc >> *[6cCC, *CC]o, SSP-Ons, NoCopa

Since consonant deletion does not occur (cf. (5-49) and (5-50)), Max is better
placed into the top stratum in (5-56), and finally, we achieve the ranking in (5-57)

for this I-grammar.

(5-57) Ranking hierarchy of the Type IV I-grammar

Max *[-son,+cont copal

*0OssNuc

N

*[oCC *CClo SSP-Ons NoCopa

5.1.5 Type V: Deletion of homorganic coda clusters
The fifth type of I-grammar, exhibited by three informants (HK-F-26-01;
HK-F-27-01; HK-M-20-01), disallows only homorganic coda clusters. These
clusters are avoided by consonant deletions, expressible in OT through the lower
rank of Max.

In the normal-order speech of the informants, CC onsets are faithfully
preserved, e.g. cliff as [Klif], skate as [skeit]. For the majority CC codas, cluster

preservation is also the case, e.g. stance as [stens], kept as [kept]. However,

substantial deletions occur to the final stop in homorganic coda clusters. Across
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the three informants, some of the deletion examples are given as (5-58).

(5-58) Deletion of the final stop in homorganic coda clusters®

a. HK-M-20-01
i. [dai.dze:s]
i [dis.baen]
i, [leen]

iv.  [seek.min]

v.  [lam]

b. HK-F-26-01
I. [dai.dzes]
ii. [dis.ben]
iii.  [len]

Iv.  [se?.mon]

V. [Iam]

c. HK-F-27-01"
I. [dis.ban]
ii. [len]

iii.  [seg.mon]

iv.  [lam]

Similar to the OCP-triggered deletion in the Type Il I-grammar (cf. (5-37)), the

“digest”
“dishand”
“lend”
“segment”

“Iump”

“digest”
“disband”
“lend”
“segment”

C‘Iump”

“disband”
G‘Iend,’
“segment”

c‘lump’a

deletion pattern in (5-58) be described by the rule in (5-59).

(5-59) Rule for the deletion of the final stop in homorganic coda clusters

cC >l C

-son [o Place]
-cont
a Place

3 Following the —ing suffix test presented in §.1.3, instances such as [dai.dzes.tin] (for digesting)

#

prove that the absence of the final stops is true deletion.

! Digest (cf. (5-58-a-i) and (5-58-b-i)) is realized as [dai.dzest] by the informant. Nonetheless,
there is still evidence showing the simplification of the /st/ coda. The same word digest, for

instance, is produced in the reverse language as [d3es.dai], with the /t/ omitted.
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To derive the effect of (5-59), one simply needs the ranking Max(Salient) >>
OCP[rLace] >> Max. The constraint OCP[pLace] explains why homorganic
clusters are simplified; Max(Salient) tells why deletion occurs only to final stops,
given the non-salience of final stops argued in Yip (1993) (cf. (5-35).

Since the other CC onsets and codas do not undergo deletion, Max should
in turn dominate *[cCC, *CC]o, and NoCopa. The ranking in (5-60) thus operates

in this type of I-grammar.
(5-60) Max(Salient) >> OCP[rLAce] >> Max >> *[cCC, *CC]o, NoCopa

With a look at the reverse language data, it is found that *OssNuc should
also be placed high in the ranking. Evidence from the three speakers is provided

below.

(5-61) Retention of CC onsets and CC codas in polysyllabic reversal

a. HK-M-20-01
Normal Reverse

I. [bii.ton] [ton.bie] “Britain”
CC |ii. [klou.fa1] [for.klau] “closure”
onset

. [skei.tin] [tin.skei] “skating”

Iv. [iks.plaut] [blaut.eks] “explode”
CC | v. [ai.tuns] [tjuns.ai] “i-Tunes”
coda

vi. [in.flekt] [flekt.in] “inflict”
b. HK-F-26-01

Normal Reverse

i. [bii.ton] [tom.bui] “Britain”
cC | ..
onset | - [klou.f3a] [fo.klou] “closure”

iii. [sgei.tin] [tin.sgei] “skating”

iv. [iks.blout] [bloud.iks] “explode”
CC | v. [Aituns] [tuns.Ai] “i-Tunes”
coda

vi. [in.flekt] [flekt.in] “inflict”
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c. HK-F-27-01
Normal Reverse
i. [buit.ton] [tan.bai:] “Britain”
CC | ii. [klou 3] [fa.klou] “closure”
onset
iii.  [skei.tin] [tin.skei] “skating”
iv. [eks.ploud] [bloud.eks] “explode”
CC | v. [ai.tuns] [twns.ai] “i-Tunes”
coda
vi. [in.flikt] [flikt.in] “inflict”

In (5-61), the reverse forms produced by the three speakers retain the CC onsets
and codas in the normal utterances. Such retention of the complex syllable
margins indicates that the pre- and postvocalic CC sequences in the normal speech
do form true constituents. *OssNuc hence is not violated and ranks above *[cCC,
*CCl]o, SSP-Ons and *[-son,+cont copal.

Combined with the ranking in (5-60), the never-violated *OssNuc can be
put into the highest stratum in (5-60). Since there is no avoidance of /s/-stop
onsets and continuant obstruent codas, SSP-Ons and *[-son,+cont copa] can be put
to the bottom along with *[cCC and *CCJo. The overall ranking hierarchy of this
I-grammar type is ultimately displayed as (5-62).

(5-62) Ranking hierarchy of the Type V I-grammar

Max(Salient) *OBsNuc

OCP[rLAcE]

Max

|

*[cCC *CClo *[-son,+cont copal SSP-Ons NoCopa

5.1.6  Type VI: Full retention of CC clusters
By placing Max, Max(Salient), and *OssNuc on the top and the other constraints

in (5-62) at a lower stratum, one would get a grammar where all types of CC
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clusters in the StdE are tolerated. This constrain ranking is the Type VI I-grammar,
observed in three Hong Kong informants (HK-M-21-01; HK-M-22-01,
HK-F-29-01).

When producing normal-order utterances, the three informants make no

attempt to prevent CC clusters (e.g. brief is realized as [bri:f]; segment as
[seg.mont]). The retention of consonant clusters suggests the high rank of

faithfulness constraints such as Max and Max(Salient).
In the reverse language, evidence shows that the CC clusters in the normal

speech are true complex syllable margins. Some examples are provided below.

(5-63) Retention of CC onsets and CC codas in polysyllabic reversal

a. HK-M-21-01
Normal Reverse
I.  [bii.?on] [?on.bai] “Britain”
CC | ii. [klou.fo] [fa.klou] “closure”
Onset | jjj.. [sgei.tin] [tin.sgei] “skating”
iv. [iks.hel] [hel.eks] “exhale”
CC | v. [sens.les] [les.sens] “senseless”
coda | i [Bank.fou] [fou.0znk] “thankful”
b. HK-M-22-01
Normal Reverse
I. [bii.ton] [tom.bai] “Britain”
CC | ii. [klou.fo] [fo.klou] “closure”
onset | jjj.. [sgei.tip] [tin.sgei] “skating”
iv. [eks.he.al] [hel.leks] “exhale”
CC | v. [sens.los] [los.sens] “senseless”
coda | i [Oznk.ful] [ful.Ozenk] “thankful”
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c. HK-F-29-01
Normal Reverse
I. [bie.ten] [tan.buit] “Britain”
CC | ii. [klou.foo] [fo0.klou] “closure”
onset
iii.. [skei.ten] [ten.skei] “spiritual”
iv. [eks.hee.al] [ou.hee.eks] “exhale”
CC | v. [sens.los] [Ias.sens] “senseless”
coda
vi.. [Bank.fou] [fou.Bzenk] “thankful”

The CC onsets/codas in the normal forms also serve as the onsets/codas of the
same syllable in the reverse renditions. This confirms that complex syllable
margins are acceptable without turning to obstruent syllabification. *OssNuc thus
should also be ranked high.

By placing *OssNuc, Max, and Max(Salient) over the markedness
constraints that cause the break up of consonant clusters, the constrain ranking of
the current I-grammar can be presented as (5-64). This ranking is also consistent

with the StdE grammar.

(5-64) Ranking hierarchy of the Type VI I-grammar®

{*OssNuc, Max, Max(Salient)}

{*[cCC, *CC]o, SSP-Ons, *[-son,+cont copa], OCP[rLAce], NoCopa}

5.1.7  Interim summary
Up to now, six types of I-grammar have been identified from the Hong Kong
study, summarized as (5-65).

(5-65) I-grammar types in the Hong Kong study
Type I: Obstruent syllabification in /s/-stop onsets, CC codas and continuant
obstruent codas

Number of speakers: 1

15 The braces in (5-64) signal the constraints in the same stratum; the lines between the stratums indicate the
dominance relationship.

86



Chapter Five: The Hong Kong Study

Ranking hierarchy:

Max, SSP-Ons, *CC]Jo, *[-son,+cont copa] >> *OesNuc >> *[cCC, NoCopa

Type I1: Obstruent syllabification in /s/-stop onsets and continuant obstruent codas

Number of speakers: 1

Ranking hierarchy:

Max, SSP-Ons, *[-son,+cont copa] >> *OesNuc >> *[cCC, *CC]o, NoCobpa

Type I11: Deletion of obstruent-liquid onsets and homorganic coda clusters

Number of speakers: 1

Ranking hierarchy:
Max(Salient), *OssNuc >> *[cCC, OCP[rLAcE] >> Max >> *CC]o, SSP-Ons,

*[-son,+cont copa], NoCopa

Type IV: Obstruent syllabification in continuant obstruent codas

Number of speakers: 1

Ranking hierarchy:
Max, *[-son,+cont copa] >> *OBsNuc >> *[6CC, *CC]o, SSP-Ons, NoCopa

Type V: Deletion of homorganic coda clusters

Number of speakers: 3

Ranking hierarchy:
Max(Salient), *OssNuc >> OCP[prLace] >> Max >> *[¢cCC, *CC]o, SSP-Ons,

*[-son,+contcopa], NoCopa

Type VI: Full retention of CC clusters (also the same as the StdE grammar)
Number of speakers: 3

Ranking hierarchy:
Max(Salient), Max, *OssNuc >> *[cCC, *CC]o, SSP-Ons, *[-son,+cont copal,
OCP[rLAce], NoCopa

The six I-grammar types employ different repairing strategies to complex syllable
margins, expressible in OT as six distinct constraint rankings. The six rankings,

however, are incomparable because they are unequal in the number of constraints.
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To derive a learning path of the English learners in Hong Kong from the
I-grammar types, the set of constraints in each ranking should be the same. For
this purpose, one can add the constraints that have been used in some rankings but
not in others to the ranking hierarchies in (5-65). The constraints that are never
violated can be put into the existing top stratum, since there is no reason to lower
rank them; the constraints that have been obviously violated can be placed at the
existing bottom because they do not enforce the violation of the others. As such,
the I-grammar types can be stated as (5-66) with the same set of constraints. The
six rankings in (5-66) also represent a scale of L2 competence, with the Type I at
the lowest end and the Type VI at the highest which equals the StdE.

(5-66) I-grammar ranking hierarchies in the Hong Kong study

Type I:
Max(Salient), Max, SSP-Ons, *CC]o, *[-son,+cont copa] >>

*OBsNuc >> *[cCC, OCP[rrAce], NoCobpa Distant
from StdE
Type II: ]

Max(Salient), Max, SSP-Ons, *[-son,+cont copa] >> *OssNuc >>
*[6CC, *CC]o, OCP[rLACE], NoCopA

Type 111:
Max(Salient), *OssNuc >> *[cCC, OCP[rLACE] >> Max >> *CCl]o,

SSP-Ons, *[-son,+cont copa], NoCoba

Type IV:
Max(Salient), Max, *[-son,+cont copa] >> *OssNuc >> *[cCC,

*CC]Jo, SSP-Ons, OCP[pLAcE], NoCopa

Type V:
Max(Salient), *OssNuc >> OCP[pLAcE] >> Max >> *[cCC, *CC]o,

SSP-Ons, *[-son,+contcopa], NoCopa

Type VI:

Max(Salient), Max, *OssNuc >> *[cCC, *CC]Jo, SSP-Ons, StdE

*[-son,+cont copa], OCP[rLACE], NoCoba
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The increase of L2 competence from the Type | to the Type V1 is reflected in two
aspects. Firstly, the ranking distance with the StdE ranking (the Type V1) reduces
from the Type | to the Type V, following the numeric measurement of ranking
distance introduced in Appendix 1. By calculating the change in dominance
relationship, the distances between the StdE ranking and the Types I, II, I, IV
and V are as (5-67), which indicates an approximation towards the StdE ranking

from the Type | to the Type VI.

(5-67) Numeric ranking distances with the StdE (the Type VI) ranking

Rankings compared Numeric distance
a. Type | vs. Type VI 23
b. Type 1l vs. Type VI 18
C. Type 111 vs. Type VI 14
d. Type IV vs. Type VI 11
e. Type V vs. Type VI 9

Secondly, the advancement from the Type | to the Type VI is reflected by

the scope of unaccepted structures in each I-grammar type, shown in (5-68).

(5-68) Unaccepted English structures in each I-grammar type

Type Unaccepted structures
Type | 1. /s/-stop onsets;
2. CC codas;

3. Continuant obstruent codas.

Type 1l 1. /s/-stop onsets;

2. Continuant obstruent codas.

Type 1l 1. Obstruent-liquid onsets;
2. Homorganic coda clusters.

Type IV | Continuant obstruent codas.

Type V Homorganic coda clusters.

Type VI None.

In General, the scope of disallowed structures shrinks from the Type | to the Type

VI. This is manifested both in the number and in the position of the structures: the
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number of the unaccepted cluster types reduces from three in the Type | to zero in
the Type VI; the prohibited structures are found in both onset and coda positions
in the Type I, 11, and 11, but are restricted to coda in Type IV and V.

With a closer look at (5-68), the progression from the Type | to the Type VI
can be further divided into two branches which represent two specific learning
routes. One of the routes is derived from the Types I, 1, IV, and VI. It is
describable by the Constraint Demotion Algorithm (CDA; 8.2) through the
demotions of markedness constraints to a stratum lower than *OssNuc,
demonstrated as (5-69).

(5-69) The demotions of markedness constraints below *OssNuc
Type I:  Max(Salient), Max, *[-son,+cont copa], SSP-Ons, *CClo >>
*0OssNuc >>
*[6CC, OCP[rLAcE], NoCopa
{ demoting *CClo
Type Il:  Max(Salient), Max, *[-son,+cont copa], SSP-Ons >>
*OsNuc >>
*CClo, *[cCC, OCP[rLACE], NoCopA
& demoting SSP-Ons
Type IV:  Max(Salient), Max, *[-son,+cont copa] >>
*0OssNuc >>
SSP-Ons, *CClo, *[cCC, OCP[rLACE], NoCopA
' demoting *[-son,+cont copa]
Type VI:  Max(Salient), Max, *OssNuc >>
*[-son.+cont copal, SSP-Ons, *CCJo, *[cCC, OCP[prLACE], NoCobA

(Legend: The underlines denote the newly demoted constraints.)

The other learning route can be identified from the Types Ill, V and VI, and is
characterized by the demotions of markedness constraints below Max.

(5-70) The demotions of markedness constraints below Max
Type I1I:  Max(Salient), *OssNuc >>
*[6CC, OCP[pLACE] >>

Max >>
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*CC]Jo, SSP-Ons, *[-son,+cont copa], NoCopa
{ demoting *[oCC
Type V:  Max(Salient), *OssNuc >>
OCP[pLACE] >>
Max >>
*[oCC, *CC]o, SSP-Ons, *[-son,+contcopa)], NoCopa
{ demoting OCP[pLAcE]
Type VI: Max(Salient), Max, *OssNuc >>
OCP[pLAcE], *[oCC, *CC]o, SSP-Ons, *[-son,+contcopa], NoCoba

Combining the two learning routes with (5-66), the trajectories through which the
Hong Kong people acquire English consonant clusters can be summarized as
(5-71). In (5-71), the levels of the six I-grammar types are also displayed through

the scale on the right side.

(5-71) The developmental trajectories of the I-grammars

Type | Low
¢ Degree of
Type Il similarity
l Type Il with StdE
Type IV ¢
\ Type V 1'1
Type VI High

Besides revealing the paths of L2 development, the I-grammars also lay the
foundation for one to discover the E-grammar of HKE, which leads us towards the

next section.

5.2 The E-grammar of HKE

Given that an E-grammar is the grammar that generates “the totality of utterances
that can be made” (i.e. the E-language) in a speech community (Chomsky
1986:19), the E-grammar of HKE is represented as a range of constraint rankings

which covers the six I-grammar types in (5-66), shown as (5-72).
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(5-72) A schematic representation of the E-grammar of HKE (Ep)
P Enk >
[ ) [ ) ] [ ) [ ) [ ) [ )
L1: Type I Type II: Type IlI: Type IV: Type V: Type VI
ABCDEF>>  ABCEG>> ABCG>> AH>> ACG>> AH>>F>> (The StdE ranking):
GHI H>>DFI H>>DEFI DF>>G>> H>>BDEFI G>>BCDEI AGH>>
BCEI BCDEFI
Cannot accept: Cannot accept: Cannot accept: Cannot accept: Cannot accept: Cannot accept:
1./s/-stop onsets; 1./s/-stop onsets; 1.obstruent-liquid 1.continuant 1.homorganic coda None.
2.CC codas; 2.continuant onsets; obstruent codas. clusters.
3.continuant obstruent codas. 2.homorganic coda
obstruent codas. clusters.
Repairing strategy: Repairing strategy: Repairing strategy: Repairing strategy: Repairing strategy:
Syllabic obstruent. Syllabic obstruent. Consonant deletions. Syllabic obstruent. Consonant deletions.
Legend: A: Max(Salient) B: SSP-ONs C: *[-son,+cont copal
D: *[cCC E: *CClo F: OCP[PLACE]
G: Max H: *OBsNuc I: NoCopA
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The range of the E-grammar (i.e. Enk) begins with the Type | constraint
ranking in (5-66) and ends with the Type VI ranking which equals the ranking of
the StdE. The sequence of the grammar types within the range is determined
according to the ranking distance with the StdE provided in (5-67). Beneath each
ranking, the scope of the unaccepted structures and the repairing strategies
through which these structures are avoided are also listed. In the convention of OT,
this range can be described through a single Hasse diagram, shown in (5-73). The
constraints that are placed above in the diagram have a higher rank. The number
on each line indicates the frequency a certain constraint outranks another out of
the 10 informants. The 0.8 on the line between *OssNuc and SSP-Ons, for
instance, means that *OssNuc dominates SSP-Ons in eight I-grammars, whereas

SSP-Ons ranks higher than *OssNuc in the remaining two.

(5-73) Ranking hierarchy of the E-grammar of HKE

*OBsNuUC MAX Max(Salient)
1
0§ ™ 0 40 \uo
160 0.9 . 2
6
*[6CC *CClo SSP-Ons *[-son,+Ccontcopal NoCoba OCP[rLACE]

Judged from the scopes and the avoidance strategies in (5-72), it is clear
that HKE does not preserve the consonant clusters in the StdE in all cases. To find
out the major differences between HKE and the StdE, (5-74) lists, across the 10
individuals, the occurring frequencies of the constraint sub-rankings that trigger

the break-up of consonant clusters.

(5-74) Frequencies of the rankings causing the break-up of CC clusters
Among the ten I-grammars, Max(Salient) >> OCP[rLAcE] >> Max occurs four times;
*[-son,+contcopa] >> *OssNuc occurs thrice;

SSP-Ons >> *OssNuc occurs twice;
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*CCJo >> *OssNuc occurs once;

Max(Salient) >> *[cCC >> Max 0ccurs once.

Except the rankings in (5-74), consonant clusters are faithfully produced in all the
other cases. Based on the frequency in (5-74), the patterns below hold for the

E-grammar of HKE.

(5-75) Patterns of consonant clusters in the E-grammar of HKE

a. Consonant clusters are preserved in most conditions.

b. In terms of position, onset clusters (except s-/stop/ onsets) are more stable
than coda clusters, since *[cCC is top-ranked only once whereas
*[-son,+contcopa] and *CCloc dominates *OssNuc thrice and once
respectively. Also, the Max(Salient) >> OCP[rLAcE] >> Max ranking causes
only the simplification of coda clusters.

c. In terms of cluster types, OCP-violated codas, codas containing continuant
obstruents (violating *[-son,+contcopa]), and /s/-stop onsets (violating
SSP-Ons) are least stable.

d. In terms of modification strategies, the unwanted structures are usually
avoided by violating Max or *OssNuc. The violations of Max lead to
consonant deletions (mostly to homorganic coda clusters); the violations of

*OssNuc result in obstruent syllabification.

The consonant deletions and obstruent syllabification in (5-75-d)
distinguish HKE from the StdE. The deletions to homorganic coda clusters
corroborate the previous reports on HKE. In Chiu (2008), Deterding et al. (2008)
and Setter et al. (2010), there is also a tendency in HKE to simplify codas such as
/st/ and /nd/ into [s] and [n]. The obstruent syllabification, to my knowledge, is
mentioned the first time for HKE. This modification strategy probably results
from the L1 Cantonese where syllabic obstruents are also acceptable. In a study
on the truncations in Malaysian Cantonese, Ong (2007) discovers that the
underlying form /hem pey len/ (for the expression “1[j#%&M4 which means “all”)

surfaces as [hem.p.len] in casual speech, with an obstruent syllable [p]. In Hong

Kong Cantonese, the same underlying form is similarly realized as [hem.p.len] in
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casual speech. As an illustration, (5-76) shows how a Hong Kong informant

produced this expression.

(5-76) Spectrogram of [hem.p.len] in Hong Kong Cantonese

1
0 iy .fﬂ'
‘f“"m“h IS 1'31?’”\'{‘,1‘"

B

In (5-76), there is no vowel following the [p], and the informant insisted that the
expression has three syllables with the [p] as the second. The same judgment is
found across different informants and hence confirms the low rank of *OssNuc in
Hong Kong Cantonese.

According to the ETT, at least one of the two modification strategies in
HKE (consonant deletions and obstruent syllabification) should be attitudinally
favored by the Hong Kong people. If such an inclination towards the E-grammar
of HKE is the case, the stagnation of L2 acquisition would be of no surprise.
Whether or not there is an alignment between HKE and the Hong Kong people’s

idealized grammar will be discussed in the following section.

5.3 The tethering effect of HKE
To test if the E-grammar of HKE has a force of attraction (i.e. the tether) on the
Hong Kong people, a language attitude test was conducted to see 129 Hong Kong
subjects’ degree of preference for different constraint rankings as to consonant
clusters, some of which are consistent to HKE and some others are not.

Take the word rent as example. The subjects heard four phonetic variants of

the word (e.g. [xent], [xen], [zen.t] and [1en.ta]) and judged whether they liked the

variants in a 5-point scale. Each variant involves the demotion of a corresponding
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constraint, shown as (5-77). The same procedure applied to several other words
which cover the common consonant clusters in English (cf. 81.5.2 for a detailed

introduction of the test).

(5-77) The constraint rankings represented by the phonetic variants

Variants Ranking testing for Remark
a. [rent] Max, Dep, *OssNuc >> *CC demoting *CC
b. [ien] *CC, Dep, *OssNuc >> Max demoting Max
C. [Jen.t]16 *CC, Dep, Max >> *OssNuc demoting *OssNuc
d. [ren.ta] *CC, Max, *OssNuc >> Dep demoting Dep

The test results are expressed through mean scores of each variant (min. = 1;
max. = 5) (see Appendix 6-A for the full list of mean scores). To decide the
constraint rankings preferred by the Hong Kong subjects, one needs to pick out
the highest-rated phonetic variant for each word. The preferred variants also
include those statistically similar to the highest-rated one, based on a
Student-Newman-Keuls (SNK) test (p = 0.05).}" As such, (5-78) lists, for each

cluster type, the constraint(s) whose low rank is most preferred.

(5-78) Preferred constraint rankings for each cluster type

a. Preferred constraint rankings for onset clusters

Onset tested (word) [kI] clear [ki] cry [p1] pray [f1] fly
| "Constrainttobe | - *cC | *CC | *OpsNuc | *CC

ranked low

Onset tested (word) [f1] frank [sk] skate [st] stay | [sp] speak
. "Constrainttobe | *CCor | *CC | *OesNuc | *OssNuc

ranked low Dep

Onset tested (word) | [sm] smoke | [ski] scratch | [spl] split | [spi] spring
. "Constrainttobe | *CC | *CC | *OpsNuc | *CCor

ranked low *0OssNuc

16 T1en.t] was produced by accentuating the final [t] and lengthening its interval with the preceding
segment.

" The SNK test is used because it enables a comparison between each of the groups in a data set
with more than three groups.
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b. Preferred constraint rankings for coda clusters

Coda tested (word) [nt] rent [mp] camp | [yk] frank | [ns] hence
L. TConstrainttobe | *OpsNuc | *CC | *CCor | *CC

ranked low *OssNuc or

Dep

Coda tested (word) | [nz] bronze | [nd3] range | [ntf] inch [kt] fact
. "Constrainttobe | *CCor | *CC | *CC | *CC

ranked low *OBsNuc

Coda tested (word) [pt] kept [st] east [ft] lift [sp] lisp
iii. " Constrainttobe | *OssNuc | *CC | *CC | *CC

ranked low

Coda tested (word) [sk] ask [ts] eats [dz] AIDS [ps] lapse
iv. | Constrainttobe | *CC | *CC | | Max | *CC

ranked low

Coda tested (word) [fs] puffs [1t] melt [1k] milk [1p] help
v. | Constrainttobe | *CCor | *CC | *CC | *OpsNuc

ranked low *OssNuc

Coda tested (word) [Is] else [1f] Welsh [If] self [Iv] shelve
Vi. | Constrainttobe | *CC | *CCor | *CC | *CCor

ranked low *OBsNuc *OBsNuc

To illustrate through the word Welsh (in 5-78-b-vi), the two low ranked constraints

*CC and *OssNuc indicate that the Hong Kong people equally prefer two variants:

one (i.e. [welf]) requires the low rank of *CC; the other (i.e. [wel.J]) lowest ranks

*OssNuc. Generalized from (5-78), the frequency each of the constraint rankings

in (5-77) is preferred is shown as follows.

(5-79) The frequency each constraint ranking is most favorably perceived

Lowest ranked *CC Max Dep *OssNuc
Onset position 66.7% 0% 8.3% 41.7%
Coda position 83.3% 4.2% 4.2% 33.3%
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This is under the expectation of the ETT since consonant clusters are preserved in
the E-grammar of HKE most of the time (cf. 5-75-a). Of interest are the following

observations which may require an account from the ETT.

(5-80) Key observations in the language attitude test
a. The violation of *OssNuc in /s/-stop onsets. Most of the onset clusters where

the violation of *OgsNuc is preferred belong to /s/-stop onsets (33.3% out of
41.7%). In fact, for 66.7% of the /s/-stop onsets, the subjects incline towards
the variant with a syllabic [s] (e.g. [s.pi:K] for speak). This is consistent to the
SSP-Ons >> *OgsNuc ranking observed in HKE.

b. The violation of *OssNuc in coda position. For 33.3% of the coda clusters,

the speakers prefer the forms where the final consonant is produced as a
syllabic obstruent (e.g. rent as [1en.t], Welsh as [wel.{]). Given that three out

of the 10 Hong Kong I-grammars produce syllabic obstruents in coda position,
this observation forms another match with the E-grammar.

Both the above observations involve the low rank of *OssNuc, a constraint that is
placed low in HKE to satisfy SSP-Ons, *CC]o or *[-son,+cont copa]. If the StdE
ranking is the only target grammar for the Hong Kong subjects, their preference
for the SSP-Ons, *CCJo >> *OssNuc ranking is not expected. Besides, for all
clusters in general, the probability the subjects prefer the SSP-Ons, *CClo >>
*OssNuc ranking is 36.1%, which generally tallies with frequency *OssNuc is
violated in the E-language (30%; three out of the 10 I-languages violate *OssNuc).
The preferred grammar in the language attitude test is thus arguably a reflection of
the E-grammar, both in terms of constraint ranking and in terms of distribution
frequency. This is a finding in support of the ETT.

As another repairing strategy in HKE, the deletion to homorganic coda
clusters is not high-scored in the attitude test, probably because, as Weinberger
(1987) points out, consonant deletions can lead to the ambiguity at lexical level.
For example, when the /d/ in /bend/ (for bend) is elided, the deleted form [ben]
would be indistinguishable with another word Ben. The needs to retain
communication intelligibility make the violation of *OssNuc more acceptable
than that of Max.

In view of this finding, the following refinement can accordingly be made
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to the ETT: when the local E-grammar has more than one constraint ranking
which differs from the standard varieties, the ranking that best ensures
communication intelligibility will exert a greater tethering power. Further support
for this refinement is from Sewell (2012) who also reports Hong Kong students’
acceptance of the HKE accents. This acceptance, however, applies only to the
HKE accents which do not reduce intelligibility.

In sum, the English learners in Hong Kong, without affecting intelligibility,

have two target grammars, presented below.

(5-81) Target grammars for the English learners in Hong Kong
(@) Max, Dep, *OssNuc >> *[6cCC, *CC]o, SSP-Ons
(b) Max, Dep, SSP-Ons, *CC]Jo >> *[cCC, *OssNuc

(5-81-a) agrees with the StdE ranking. (5-81-b) falls in the E-grammar of HKE
and leads to obstruent syllabification. The acceptance of (5-81-b) validates the
prediction of the ETT and provides the attitudinal explanation for why the
violations of *OssNuc persist in the English of the Hong Kong people (cf. the
“bottleneck problem” in 8L.1).

5.4 Evidence outside cluster acquisition

Besides cluster acquisition, there are additional findings in the Hong Kong study
supporting the ETT. A noticeable case is the devoicing of word-final obstruents,
which presents another alignment between the Hong Kong people’s attitudinally
desired grammar and the actual E-grammar of HKE.

As is mentioned in &.1.1, the speech of the Hong Kong informants is
characterized by final obstruent devoicing. In the devoicing cases, word-final
voiced obstruents are neutralized towards their voiceless counterparts, and
minimal pairs such as lend~lent and lunch~lunge become indistinguishable'® (see
Peng & Ann (2004) for a similar report on the final devoicing in HKE). (5-82) on

8 To ascertain whether the voiceless obstruents at surface level are true devoicing or simply
because they are voiceless in the underlying representations (cf. the RP Fallacy; Mohanan 1992),
an —ing suffix test has also been conducted. For example, if the word range is realized as [1entf]
and ranging as [1&n.d3ig], there is true devoicing. However, when ranging surfaces as [1zn.tfin],
the devoicing process does not exist. Throughout this dissertation, the devoicing cases refer only to
the true devoicing in the former situation, based on the results of the —ing suffix test.
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page 101 summarizes, across the 10 Hong Kong informants in the production test,
whether or not the neutralization of voicing contrast occurs to final obstruents.

In (5-82), final devoicing has been observed in nine out of the 10
informants. Among the nine informants, six have devoiced both word-final stops
and final fricatives/affricates, as word-final voiced segments are realized the same
way as their voiceless counterparts in the devoicing cases (voiced stops as
voiceless aspirated; voiced fricatives/affricates as voiceless). The devoicing
phenomena are more common for fricatives and affricates than for stops,'®
reflected in the other three speakers who only neutralize the voicing contrast for
final fricatives and affricates.

The neutralization of voicing contrast not only appears in coda clusters, but

also in simple obstruent codas. For example, the word bled is produced as [blet"],
age as [eitf]. This indicates that devoicing is not directly due to clusters, but

prompted by a general tendency to prevent voiced final obstruents. In OT, such a

tendency can be stated through the constraint in (5-83).

(5-83)  Voicep OssTRUENT ProHiBITION (VOP)
No obstruent must be voiced (Ito & Mester 1998; Kager 1999).

Generalized from the cross-linguistic trend against voiced obstruents, Voicep
OssTrUENT ProHiBITION (VOP) is utilized in Kager (1999) to capture the final
devoicing in Dutch.° It gives one violation mark for each voiced obstruent and no
mark for voiceless ones. When VOP outranks Ioent[Voice], whose definition is
given below, voiced obstruents will be replaced by voiceless ones.

(5-84) Ipent[Voice]
The specification for the feature [voice] of an input segment must be

preserved in its output correspondent (Kager 1999:14).

1® Final stops are less prone to neutralization, probably because the contrast for final stops can be
maintained either through voicing or aspiration, while the contrast for fricatives can only be
realized through voicing.

20 |_ombardi (1999) similarly proposes a constraint that bans voiced obstruents. As is pointed out in
Vaux & Samuels (2006), the unmarkedness of voiceless obstruents, particularly of voiceless

aspirated stops, gains support from a wide range of areas, including language acquisition,
articulation, speech perception and language change.
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Final obstruent devoicing

If  devoiced, final | Final voiceless stops

If devoiced, final

Final voiceless

Informant | occurs or not voiced stops surface as: | surface as: voiced fricatives and | fricatives and affricates
! affricates surface as: surface as:

HK-F-23-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless

HK-F-26-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless

HK-F-27-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless

HK-F-29-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless

HK-M-22-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless

HK-M-23-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless

HK-F-24-01 Yes for fricatives and N/A \oiceless aspirated \oiceless \oiceless
affricates

HK-M-20-01 Yes for fricatives and N/A \oiceless aspirated \oiceless \oiceless
affricates

HK-M-21-01 Yes for fricatives and N/A \oiceless aspirated \oiceless \oiceless
affricates

HK-M-31-01 No N/A \oiceless aspirated N/A \oiceless
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Since voicing contrast is preserved for onset obstruents, VOP must in turn be
dominated by a positional faithfulness constraint as follows.

(5-85)  IpenT[Voice,Ons]
Output segments in onset position preserve values of [voice] for input
correspondents (Kager 1999:340).

With the ranking Ioent[Voice,Ons] >> VOP >> Ipent[Voice], one can then explain
why devoicing occurs to final obstruents but not to onset obstruents.

Alert readers may recall that final obstruents are not codas in some of the
HKE I-grammars (the I-grammars of Type I, Type Il, and Type IV in (5-72)),
since postvocalic obstruents can be parsed as consonantal syllables (e.g. [len.t] for
lend; [ei.t{] for age). For these I-grammars, final devoicing is not the devoicing of
coda segments but of syllabic obstruents. This, nonetheless, is not a crucial issue
for the ranking loent[Voice,Ons] >> VOP >> Ipent[Voice], because whether or not
final obstruents are codas will not affect the outcome of the OT evaluation,
exemplified in (5-86).

(5-86) Evaluation tableau for I-grammars disallowing coda obstruents

/lend/ “lend” IbenT[Voice,Ons] VOP IoenT[Voice]
len.d *|
= len.t *

Ioent[Voice,Ons] protects only the voiced obstruents at onset position but not
syllabic obstruents. Under the effect of VOP, voiced syllabic obstruents will be
devoiced as well. The Ioent[Voice,Ons] >> VOP >> Ipent[Voice] ranking thus
holds for all Hong Kong speakers who make final devoicing.

Given the popularity of final devoicing shown in (5-82), the two constraint

rankings in (5-87) coexist the E-grammar of HKE.

(5-87) Constraint rankings in E-grammar of HKE
a. The StdE ranking which preserves final voicing contrast
IpEnT[Voice,Ons], Ioent[Voice] >> VOP
b. The ranking which leads to final obstruent devoicing

IbenT[VOice,Ons] >> VOP >> Ipent[Voice]
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As is predicted by the ETT, the two rankings would have a force of attraction on
the English speakers in Hong Kong. Particularly, the Hong Kong people are
expected to show acceptance towards (5-87-b) which produces final devoicing. To
check whether such acceptance is the case, the language attitude test in .3
includes 10 tested words which examine the 129 Hong Kong subjects’ degree of
preference for final devoicing (see Appendix 5 for the list of stimuli). Take the
word bulb as example. The subjects heard two phonetic variants of the word and
judged whether they like the variants in a 5-point scale. One of the variants is
[balb] and the other is [balp"]. The former corresponds to the StdE ranking in
(5-87-a) and the latter to (5-87-b).

Across the tested words, the frequencies the devoiced variants and the
non-devoiced variants are favored are summarized as (5-88). Same as &.3, the
percentages in (5-88) count both the highest-rated variants and those statistically
similar to the highest-rated ones, based on a one-way ANOVA test (p = 0.05)*

(for the list of mean scores, see Appendix 6-B).

(5-88) The frequency each variant is preferred

Non-devoiced forms (corresponds to 5-87-a) | 50%

Devoiced forms (corresponds to 5-87-b) 80%

It turns out that the likelihood the devoiced forms are preferred (80%) is even
higher than the non-devoiced forms (50%). This means that, for the Hong Kong
people, the constraint raking which produces final devoicing (i.e. 5-87-b) is more
acceptable than the StdE ranking in (5-87-a). One may probably attribute this to
the subjects’ lack of knowledge of final voicing contrast. The lack of knowledge,
however, entails that the stimuli with or without final voicing will sound the same
to the subjects and their ratings will be fairly close. The fact that the non-devoiced
forms receive 50% and the devoiced forms receive 80% suggests that this is not
likely the case and the subjects do differentiate the two types of stimuli. Such
acceptability of a “non-standard” grammar would form a challenge to any view

that considers the StdE as the only source of input, but can be easily explained by

% The SNK test is not employed in this case because it requires more than two groups of data.
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the attraction (i.e. the E-tether) from the ranking in (5-87-b). The final devoicing
in HKE thus provides another case supporting the ETT.

5.5 Summary

This chapter validates the applicability of the ETT through the acquisition of
English consonant clusters and final voicing contrast by the Hong Kong people.
Such applicability is reflected in the alignment between the Hong Kong people’s
attitudinally favored grammar and the actual E-grammar of HKE.

From the I-grammars of 10 typical English speakers in Hong Kong, the
E-grammar of HKE is generalized with respect to consonant clusters. In the
E-grammar, English consonant clusters are not always tolerated, and the
disallowed clusters can be prevented by parsing obstruents as consonantal
syllables. The word inch, for instance, may surface as [in.tf]. Described in OT, the
obstruent syllabification requires *OssNuc to be ranked below the markedness
constraints that demand the break-up of consonant clusters (e.g. *CC]o, SSP-Ons).
As a prominent property of the E-grammar, the low rank of *OssNuc is
attitudinally accepted by the Hong Kong people, drawing evidence from a
language attitude test exploring 129 Hong Kong subjects’ preferred constraint
ranking. The consistency between a community’s desired grammar and the local
E-grammar is precisely what the ETT predicts.

The Hong Kong people’s inclination towards the local E-grammar is also
observed in the acquisition of final voicing contrast. In the E-language of HKE,
the devoicing of word-final obstruents extensively occurs, expressible through the
constraint ranking loent[Voice,Ons] >> VOP >> lpent[Voice]. This ranking is
likewise highly preferred by the Hong Kong subjects in the language attitude test
(in fact even more preferable than the StdE ranking), and hence forms another
case backing the ETT.
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Chapter Six
Empirical Validation:

The Guangzhou Study

To further test the applicability of the ETT in different language environments,
this chapter discusses how well the theory captures the acquisition of English
consonant clusters by the native Cantonese speakers in Guangzhou. Following the
experiment paradigm in the Hong Kong study, this chapter looks into whether, as
is predicted by the ETT, the Guangzhou people identify with the way consonant
clusters are produced in Guangzhou English (GZE), the E-language prevalent in
the speakers’ language environment.

&.1 describes the I-grammars of 10 GZE speakers regarding consonant
clusters, which enables the establishment of the E-grammar in &.2. &.3
illuminates whether the E-grammar of GZE is attitudinally accepted by the
Guangzhou people, drawing evidence from a language attitude test. As additional
proof, .4 discusses final obstruent devoicing in GZE in relation to the ETT. The
chapter ends with a summary in 8.5.

6.1 Typology of I-grammars

As the foundation of discovering the E-grammar, this section describes the
I-grammars of 10 Guangzhou people with respect to English consonant clusters.
Based on the speakers’ productions of consonant clusters (cf. 81.5.1 for the source
of the data), five types of I-grammars have been observed across the 10

individuals, presented below.

(6-1)  Typology of I-grammars
Type |

! Whether or not Guangzhou English can be counted as a recognizable and stabilized variety may
still be in question. Bruthiaux (2003:168), for example, argues that the varieties in the Expanding
Circle have to meet a series of requirements such as speaker proficiency and domains of use. This
however is not critical here, because, no matter whether Guangzhou English can be regarded as a
variety, it is widely heard and spoken in the Guangzhou people’s learning environment and
provides input. As Kirkpatrick (2007:192) points out, the local model of English has already
gained a de facto position in classrooms in many parts of China since “local Chinese English
language teachers have no option but to teach the model they themselves have learned”. It is hence
reasonable to believe GZE to be the source of the E-tether for the Guangzhou people.
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Number of speakers: 1
Description: Obstruent syllabification in CC onsets and all obstruent codas;

deletion of coronal-coronal codas.

Type 1l
Number of speakers: 2

Description: Obstruent syllabification in /s/-stop onsets and all obstruent codas.

Type Il
Number of speakers: 1

Description: Obstruent syllabification in /s/-stop onsets and continuant obstruent

codas.

Type IV
Number of speakers: 3

Description: Deletion of coronal-coronal codas.

Type V
Number of speakers: 3

Description: Faithful preservation of consonant clusters.

The subsections from &.1.1 to &.1.5 demonstrate how each of the above
I-grammar types is deduced and expressed in OT, leading to &.1.6 which

summarizes the identified I1-grammar constraint rankings.

6.1.1 Type I: Obstruent syllabification with deletion of coronal-coronal
codas

The Type I I-grammar in (6-1) is found in one Guangzhou speaker (GZ-M-19-01).
Using the approach of analysis in the Hong Kong study, the constraint ranking of
the I-grammar is dependent on (i) the how the speaker produces consonant
clusters in the normal-order speech, and (ii) the reverse utterances (cf. 81.4) of
the words containing consonant clusters.

In the normal-order speech, the majority of CC clusters are faithfully
realized (see Appendix 9 for the list of transcriptions). One exception is the

devoicing of word-final continuant obstruents, e.g. range is realized as [1eint[],
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shelve as [felf].? Similar to the Hong Kong study, final obstruent devoicing takes
place extensively among the Guangzhou speakers and is not caused by clusters,

since words such as age and gave also undergo final devoicing (e.g. age as [eit/],

gave as [geif]). Final devoicing will thus be discussed separately in &.4 as
another example testing the ETT.
Another pattern that emerges from the data is the deletion of the /t/ or /d/ in

word-final /nt/ and /nd/. Some examples are provided below.

(6-2)  Deletion of the /t/ or /d/ in word-final /nt/ and /nd/®
a. [sek.mon] “segment”
b. [in.di.pen.don]  “independent”
c. [dis.ben] “disband”

d. [1e.ka.men] “recommend”

To explain why deletion occurs to the examples above but not to the other clusters,

one may need a constraint as follows.

(6-3) OCPJ[COR]:
No adjacent coronals (Pater & Coetzee 2005:90).

OCP[coR] is a specific instantiation of the OCP[pLacg] introduced in (5-39).
When OCP[coR] outranks Max, coronal-coronal sequences like /nt/ and /nd/ will
undergo deletion. To further account for why the final /t/ and /d/ are the deleted
segments, the faithfulness constraint Max(Salient) (cf. (5-34)) comes into play,
since the final /t/ and /d/ fall outside the protection of Max(Salient) while other
coronal segments do not. With the ranking Max(Salient), OCP[CcOR] >> Max, one
captures the deletion shown in (6-2). This can be demonstrated through (6-4).

2 Instances such as [1ein.dzin] (for ranging), [fel.vin] (for shelving), and [in.ko.1i.dzin] (for
encouraging) indicate that the devoicing phenomenon does exist.

% Same as the Hong Kong study, an —ing suffix test (cf. &.1.3) has been implemented and
confirmed that the absent /t/ and /d/ present in the underlying forms.

* There may be better solutions than OCP[coRr] to the deletion case discussed here, as coronal is
not among the most marked places of articulation. OCP[COR] is used because it provides a way to
explain the observed phenomenon and because it will not affect the results of the test to the ETT.
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(6-4)  Evaluation tableau for recommend

/xekomend/ Max(Salient) |  OCP[COR] Max
“recommend” |

1e.ka.mend i *1
= 1e.ka.men ; *
1e.ka.med *1 : *

Judged from the normal-order speech, this I-grammar forbids only
postvocalic coronal-coronal combinations whereas the other CC clusters are
allowed. To confirm if the adjacent consonants in the normal utterances are true
complex onsets or codas, the productions of the relevant words in the reverse
language are also analyzed. Regarding complex onsets, (6-5) first presents how

polysyllabic words with a complex onset are reversed.

(6-5)  Reversal of polysyllabic words containing a complex onset

Normal Reverse
a. [klou.f9] [fo.louk] “closure”
b. [xikiu.to] [to.ru.ko.1i] “recruiter”
c. [im.plo:] [lop.im] “implore”
d. [o.piu:f] [fru.pa.o] “approve”
e. [sgei.tip] [tin.geis] “skating”
f.  [sbi.ai.tfol] [tfol.1i.pis] “spiritual”

In the above examples, the C,C, “onsets” in the normal forms are divided in the
reverse forms into a simple onset C, and another independent segment C,
resembling the obstruent syllabification observed in the Hong Kong study (cf.
&.1.1, &.1.2, and &.1.4). Take the word closure in (6-5-a) as example. If /kl/ is
viewed by the I-grammar as an onset cluster, one would expect the word to be
reversed as [{o.klou] rather than the actual reverse form [fs.louk]. The mobility of
the C; relative to the C; indicates that the C;C, “onsets” in the normal utterances
are not phonological constituents, but consist of a singleton onset C, and a

syllabic obstruent C;, describable as the rule in (6-6).
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(6-6)  Syllabification of the C; in prevocalic C;,C, strings
CC>C.C/#__ V
Legend: «.” — syllable boundary; “#” — word boundary.

In OT, the rule in (6-6) can be attributed to a constraint banning complex onsets,
such as *[oCC. When *[cCC ranks above *OssNuc (definition provided in (5-6)),
the effect in (6-6) is derivable. Also, the fact that complex onsets are avoided
through obstruent syllabification instead of other repairing strategies suggests that
faithfulness constraints such as Max should outrank *OssNuc. We thus arrive at
the ranking in (6-7) for the onsets in this I-language. As an illustration, (6-8)

shows how this ranking selects the correct output for the word closure.

(6-7)  Constraint ranking for the onsets in the Type I I-language

*[oCC Max

*0OssNuc

(6-8)  Evaluation tableau for closure

Ikloufo/ *[cCC i Max *OBsNuc
“closure” |
klou.fa *1
= k.lou.fo *
kou.fo *1

With respect to coda clusters, the reverse language data show that obstruent
syllabification also occurs in postvocalic position. To illustrate this, (6-9) presents
how polysyllabic words containing a CC coda are reversed.

(6-9)  Reversal of polysyllabic words containing a postvocalic CC string

Normal Reverse
a. [dai.dzest] [tsdze.dai] “digest”
b. [ai.tyns] [styn.ai] “i-Tunes”
c. [si.kwons] [skwon.si:] “sequence”
d. [fepk.fou] [fouk.feen] “thankful”
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In (6-9), the “CC codas” in the normal utterances are broken up in the reverse
forms. Such break-up follows a manner — any obstruent member in the CC strings
(e.g. the [s] and [t] in digest (see 6-9-a); the [s] in i-Tunes (See 6-9-b)) stands out
and interchanges with the other syllables. In this pattern, the obstruents in coda
position are treated as syllables. The postvocalic CC strings in the normal forms
hence are unlikely true codas.

Further evidence for the syllabicity of postvocalic obstruents comes from

the reversal of monosyllabic words, shown below.

(6-10) Reversal of monosyllabic word which end with a CC string

Normal Reverse Normal Reverse
a. [kops] [spko:] = “corpse” f. [oks] [sk.p] “ox”
b. [ask] [ks.a:] “ask” g. [lift] [tfli:] “lift”
c. [pafs] [sfpa] “puffs” h. [lamp] [plam]  “lump”
d. [acint{] [tfrein]  “range” i. [amns] [s.amn] “ounce”
e. [melt] [tmel] “melt” Jo [welf] [f.wel]  “Welsh”

The words in (6-10) end with a CC string which includes one or two obstruents.
When these words are reversed, the reverse forms simply require the postvocalic

obstruents to exchange with their preceding syllable, schematized as (6-11).

(6-11) Exchange of postvocalic obstruents and the preceding syllable
Normal Reverse  Condition
a. CoVCiC, = C,CiCoV  (where both C; and C, are obstruents, e.g. copse)
b. CoVCiC, = C,CoVCy (where only C; is obstruent, e.g. lump)

The patterns in (6-11) is inconsistent with reversion training presented to the
informants (cf. 4-13), which demonstrates the reversion of monosyllabic words
through examples such as [tak] — [kat] and [tip] — [pit]. According to the
training words, the word corpse in (6-10-a), for instance, are expected to be
reversed as [psok] (under the interpretation to exchange the onset and the coda of
a syllable) or [spok] (under the interpretation to reverse segmental sequence),

none of which matches the actual form [spko:]. When the postvocalic obstruents
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in the normal forms are viewed as syllables, (6-11) is explainable: the sequence in
the reverse forms precisely mirrors the syllabic sequence in the normal forms. The
phonological representation of corpse is thus more likely [ko.p.s].

The tendency to parse postvocalic obstruents as syllables is found not only
in postvocalic CC strings, but also in singleton obstruent “codas”, shown through

the examples below.

(6-12) Reversal of polysyllabic words ending with a singleton obstruent

Normal Reverse
a. [keef.bak] [kbae(.ka] “cashback”
b. [an.da.peit] [do.pei.da.on] “underpaid”
Cc. [we.a.0.baut] [tbau.o.0.we] “whereabout”
d. [fulif] [f1i.fu:] “foolish”
e. [o.mius] [smiu.9] “amuse”
f.  [inko.ritf] [tf.ri.ko.in] “encourage”

The normal forms in (6-12) end with a single obstruent. When reversed, the

postvocalic obstruents (e.g. the [f] and [K] in cashback) are split from the
preceding CV structure and produce forms such as [kbae(.kee] (for cashback) and
[tf.ri.ka.in] (for encourage). Given the segmental sequence in the reverse forms, it

is more reasonable to consider the postvocalic obstruents in the normal forms as
syllables (which gives the actual reverse forms) than as codas (which gives

[bak.kaf] for cashback, and [ritf.ko.in] for encourage). Based on the reverse

language data thus far, the rule in (6-13) can be advanced for the current
I-grammar, which parses postvocalic obstruents as individual syllables.

(6-13) Syllabification of postvocalic obstruents
%)
cC > .C /| V _#
[-son] [-son] C
Legend: son — sonorant.

The rule in (6-13) is also supported by the phonetic evidence from the normal
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utterances. Consider the spectrograms in (6-14).

(6-14) Spectrogram of the utterance “it was like”

\“ dll

A

mum\i | ‘f"

(T

(6-14) shows the spectrogram of the utterance “it was like” where the tested word
like is at the rightmost. Within the word, the duration of [lai] and of the final [k]

are as follows.

(6-15) Time proportion of like

[lai] [K]
Duration 0.343s 0.234s
Proportion 59.4% 40.6%

In (6-15), [lai] takes a longer time than [k]. Nonetheless, considering that [lai] has
three continuant segments while there is only one non-continuant segment in [K],
the time proportions of [lai] (59.4%) and [K] (40.6%) are rather unpredictable.
There is likely an accentuation of the final [K], realized through strong aspiration.
This accentuation is a potential hint of the syllabic [K].

When the postvocalic obstruent is continuant, its duration may even be
longer than the preceding CV structure. As an illustration, (6-16) shows the

spectrogram of the utterance “I say fish” which ends with the tested word fish.
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(6-16) Spectrogram of the utterance “I say fish”

For the word fish, the time proportions of [fi] and [f] are as (6-17).

(6-17) Time proportion of fish

[fi] [f]
Duration 0.334s 0.342s
Proportion 49.4% 50.6%

[f1 is slightly longer than [fi] in duration, despite the fact that [fi] consists of two
segments and the first segment is a fricative as well. The accentuation of [{] is also
reflected in intensity. As the waveform in (6-16) shows, [{] is produced with

higher amplitude than [fi]. The phonetic information hence serves as another cue
for the syllabicity of postvocalic obstruents.’

In sum, evidence from the reverse language and from the phonetic
measurements shows that the postvocalic obstruents in the normal-order speech
are not true codas. Both the obstruents in “CC codas” and singleton obstruent
“codas” tend to be parsed as syllabic obstruents. *OssNuc hence ranks not only
below *CC]o, the constraint banning CC codas (cf. 5-14), but also below

*CopaOss whose definition is provided in (6-18).

> As a matter of fact, when being asked how many parts C-V-obstruent words such as fish are
composed of, the informant responded that fish is made up of two parts: [fi] and [{]. This
observation further supports the independence of postvocalic obstruents relative to the preceding
CV.

113



Chapter Six: The Guangzhou Study

(6-18) *CopaOess:
An obstruent in a coda position is unlicensed (Piggot 2003:413).

Given that all singleton obstruent codas and CC codas (except /nt/ and nd/) are
prevented through obstruent syllabification than through other strategies,
*OssNuc is meanwhile dominated by faithfulness constraints such as Max. We

then reach the constraint ranking in (6-19) regarding the codas in this I-language.

(6-19) Constraint ranking for the codas in the Type | I-language

*CClo *CopaOBs Max

*0OssNuc

By transitivity of domination (Kager 1999:21), (6-19) can be further combined

with the onset constraint ranking in (6-7), giving the ranking in (6-20).

(6-20) Interim constraint ranking of the Type I I-grammar

*[oCC *CClo *CopAaOBs Max

*0OssNuc

It should be noted that the above ranking will not affect the Max(Salient),
OCP[coR] >> Max ranking in (6-4) which explains the deletion of the word-final
/t/ and /d/ in coronal-coronal codas. Even if the final /nt/ and /nd/ are parsed as [n.t]
and [n.d] in the candidate outputs, the [t] and [d] will still be omitted, under the
effect of OCP[cor] (cf. 6-3) which applies to any adjacent coronals. This is

demonstrated in (6-21) through the word lend.
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(6-21) Evaluation tableau for lend

/lend/ “lend” Max(Salient) : OCP[COR] Max
len.d i *1
lend *|
= len *
led *1 *

The rankings in (6-20) and (6-21) have captured the patterns observed in
this I-language. Because of the Max >> *OssNuc >> NoCoba ranking in (6-20),
we get Max(Salient), OCP[coR] >> Max >> *OssNuc >> NoCoba by transitivity.
The three remaining constraints in (6-20) (i.e. *[cCC, *CC]o, and *CopaOss) are
better placed at the top stratum with Max(Salient) and OCP[COR], since there is
no constraint enforcing the violations of the three and hence no reason to place
them below any constraint. Ultimately, the overall constraint ranking of the Type |

I-grammar is summarized as (6-22).

(6-22) Overall constraint ranking of the Type I I-grammar

*[6CC *CClo *CopaOss Max(Salient) OCP[coR]

—

Max

*0OssNuc

6.1.2  Type Il: Obstruent syllabification in /s/-stop onsets and obstruent
codas

Compared with the Type | I-grammar, the Type Il (observed in the informants
GZ-F-23-01 and GZ-F-23-02) also uses obstruent syllabification as the major
strategies to avoid unwanted structures. The consonant deletions found in the Type
I, however, do not occur in the Type II.

In the normal-order speech, most consonant clusters are faithfully produced
by the two informants. As the only difference with the Standard English (StdE),

cl-initial words such as close and cliff are produced by GZ-F-23-01 as [ka.lous]

and [ka.lif] where there is an [o] presenting between [K] and [I]. This phenomenon,
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however, is not found in other stop-liquid onsets, e.g. crow is produced as [kiou],
glue as [glu:], grape as [gieip], play as [plei]. The fact that the inter-consonantal
[2] is restricted only to cl-initial words indicates that there is no general tendency
in the I-grammar to insert a vowel to onset clusters. It is also hard to tell why the
[o] presents only in cl-initial words but not in other onsets. The [o] is hence more
likely to result from an /o/ presenting in the underlying forms than from vowel
epenthesis.® For this reason, the I-grammar of GZ-F-23-01 is no different from
GZ-F-23-02 and makes no deletion or insertion to the CC clusters in the
underlying forms.

When looking at the reverse language data, it turns out that the CC strings
in the normal utterances are not necessarily complex onsets or codas. Regarding
onsets, (6-23) presents how polysyllabic words containing a prevocalic CC string

are inverted.

(6-23) Reversal of polysyllabic words containing a prevocalic CC string

a. GZ-F-23-01

Normal Reverse
I. [bii.ton] [tom.bui] “Britain”
i.  [ig.kii.sig] [sin.kri.ig] “increasing”
iii.  [o.pluf] [fv.plu.a] “approve”
iv.  [dis.klem] [klem.sdi] “disclaim”

V. [sgeitin] | [tin.geis] “skating”

Vi.  [sbi.gi.tfo] [tfo.1i.bis] “spiritual”’
vii.. [sdiu.bid] [da.bi.dius] “stupid”
b. GZ-F-23-02

Normal Reverse
I. [bii.ton] [tom.bii] “Britain”
i [ig.kii.sin] [sin.kii.in] “increasing”

® The presence of the /o/ in the underlying forms is possibly due to L2 speakers’ misperception of
foreign sounds. As is pointed out in Broselow (2015), onset clusters in a foreign language are not
necessarily accurately perceived by non-native ears. Sometimes an illusory vowel is perceived
between the obstruent and the liquid in obstruent-liquid onsets.
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. [o.pruA] [fpiu.o] “approve”
iv. [dis.kleim] [kleim.sdi] “disclaim”
V. [sgeutin] | [tin.ges] “skating”
vi. [sbi.ii.tfou] [tfou.ri.pi:s] “spiritual”
vil.  [sdiu.pit] [dpi.dius] “stupid”

Signified by the dotted lines in (6-23-a) and (6-23-b), the reverse language data
can be divided into two types, depending on whether the prevocalic CC sequences
are preserved in the reverse utterances. For the instances above the dotted lines,
the CC onsets in the normal forms are kept intact in the revere forms. This
indicates that the prevocalic CC strings in these examples are true complex onsets.

For the instances under the dotted lines, the prevocalic CC strings in the
normal forms are composed of a [s] and a stop. The [s] is always separated from
the stop and behaves like a consonantal syllable in the reverse language. The word
skating (in 6-23-a-v), for example, is produced as [sgei.tig] in the normal speech
and as [tig.geis] in the reverse. Akin to the syllabic [s] observed in the Hong Kong
study (cf. (5-3), (5-22)), the segmental sequence in the reverse forms suggests that

the [s]-stop “onsets” in the normal forms are more likely a syllabic [s] plus a

simple stop onset, expressible through the rule below.

(6-24) [s] syllabification in prevocalic /s/-stop strings

s C —»>s. C [/#_V
-cont -cont
(= (=

(6-24) involves a violation of *OssNuc. Given the preservation of other CC onsets,
this violation is not enforced by *[cCC, but by a constraint banning /s/-stops
onsets, such as the SSP-Ons introduced in (5-6). With the ranking SSP-Ons >>
*OssNuc >> *[cCC, one accounts for the syllabic [s] on the one hand and the
preservation of other CC onsets on the other. This is illustrated as (6-25-a) and
(6-25-b).
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(6-25) Evaluation tableaux for skating and Britain

a. [/skeitig/ SSP-Ons *OBsNuc *[6CC
“skating”
sgei.tin *1 *

= s.gei.tin *

b. /baiton/ SSP-Ons *OBsNuc *[oCC
“Britain”

= bui.ton *
b.1i.ton *1

Obstruent syllabification occurs also to the CC strings in coda position. This
is demonstrated in (6-26) through the reversal of polysyllabic words which

contain a postvocalic CC string.

(6-26) Reversal of polysyllabic words containing a postvocalic CC string

a. GZ-F-23-01

Normal Reverse
I.  [dai.dzest] [tos.dze.dAi] “digest”
ii. [in.di.pen.dont] [to.dem.pen.di.in] “independent”
li.. [1e.ko.mond] [do.men.ka.1€] “recommend”
iv.  [Benk.fou] [fouk.Ben] “thankful”
V.  [Ai.tuns] [stun.Ai] “i-Tunes”
b. GZ-F-23-02

Normal Reverse
I.  [dai.dzest] [tsdze.dai] “digest “
ii. [in.di.pen.dont] [to.dom.pen.di.in] “independent”
iii.. [1e.kom.ment] [do.menkon.re]  “recommend”
iv.  [Bepk.fou] [fouk.Oen] “thankful”
V. [ai.tuns] [stun.ai] “i-Tunes”

As (6-26) shows, the CC “codas” in the normal forms are not preserved in the
reverse speech. Take the word independent in (6-26-a-ii) as example. The reverse

form [to.dem.pen.di.in] suggests that the final [t] in the normal utterance is more

118



Chapter Six: The Guangzhou Study

likely a syllabic obstruent than part of an [nt] coda. By assuming the “coda”
obstruents in the normal forms as individual syllables, all of the reverse forms in
(6-26) become explicable. The postvocalic CC sequences in the normal speech are
thus not codas.

Same as the Type | I-grammar in &.1.1, obstruent syllabification happens
even to singleton codas, shown through the examples below.

(6-27) Reversal of polysyllabic words ending with a singleton obstruent

a. GZ-F-23-01

Normal Reverse
I.  [pa.tisi.peit] [to.pei.si.ti.pA] “participate”
ii.  [an.da.peid] [da.pei.da.an] “underpaid”
iii.. [keef.baek] [ko.ba.fi.ka] “cashback”
iv. [o.fieit] [da.fIei.o] “afraid”
V.  [o.mius] [smiu.o] “amuse”
vi.  [in.ka.1it(] [dzi.1i.ka.in] “encourage”
b. GZ-F-23-02

Normal Reverse
i.  [parti.si.peit] [to.pei.si.ti.pai] “participate”
ii.  [an.daxpeit] [do.pei.dor.an] “underpaid”
iii.. [kaf.baek] [ko.baef.ke] “cashback”
iv. [o.fieit] [dfiei.o] “afraid”
V.  [o.mius] [smiu.9] “amuse”
vi. [in.ka.1itf] [d3i.1i.ko.in] “encourage”

The normal utterances in (6-27) all end with a singleton obstruent. In the reverse
forms, this obstruent is divided from its preceding syllable and moved as if an

independent syllable. For instance, [to.pei.si.ti.pa1], which is the reverse form of

participate (6-27-b-i), represents an inversion in syllabic sequence when the

word-final [t] in the normal form [paui.ti.si.peit] is seen as a syllable. The

obstruent “codas” in this I-grammar type are thus more likely syllabic obstruents.
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The patterns of codas observed in (6-26) and (6-27) are identical to those in
the Type | I-grammar (cf. (6-9) and (6-12)), and can be captured by the same
constraint ranking: *CC]Jo, *CopaOBs, Max >> *OssNuc (cf. 6-19). Together
with the onset constrain ranking in (6-25), two rankings operate in this I-grammar

type, presented below.

(6-28) a. Onset constraint ranking
SSP-Ons >> *OssNuc >> *[cCC
b. Coda constraint ranking
*CClo, *CopaOBs, Max >> *OssNuc

For monosyllabic words, the four top-ranked constraints in (6-28-a) and (6-28-b)
(i.e. SSP-Ons, *CCJo, *CopaOBs, Max) are never violated. Since there is no
evidence suggesting the higher rank of SSP-Ons over the other three or vice versa,
the four constraints are on a par and form the top stratum of the overall constraint
ranking. The *[cCC in (6-28-a) is below *OssNuc and can be placed at the lowest
stratum. The overall ranking hierarchy of the I-grammar type can thus be
formulated as (6-29) as to monosyllabic words.’

(6-29) Overall constraint ranking of the Type Il I-grammar

SSP-Ons *CClo *CopAaOBs Max
*OBsNuc
|
*[oCC
6.1.3  Type Ill: Obstruent syllabification in /s/-stop onsets and continuant

obstruent codas
The Type Il I-grammar, found in one informant (GZ-M-24-01), also avoids
unaccepted structures by the violations of *OssNuc.

" As is mentioned in Chapter 5, Note 7, the constraint rankings of monosyllabic words have been
sufficient for the test to the ETT, because the tethering effect of the E-grammar is examined in the
language attitude test (see &.3) through monosyllabic words.
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In the normal-order utterances, the CC clusters in onset and coda positions
are preserved by the informant. For example, close is pronounced as [klous], blunt
as [blant], lift as [lift], lump as [lamp]. Such preservation suggests the high rank
of faithfulness constraints such as Max and Dep.

Turning to the reverse language data, it appears that not all of the CC
clusters in the normal-order speech are true complex syllable margins. This is first
illustrated in (6-30) through the reversal of polysyllabic words which begin with a
CC “onset”.

(6-30) Reversal of polysyllabic words beginning with a CC string

Normal Reverse
a. [klou.f9] [fo.klou] “closure”
b. [bii.ton] [ton.bui] “Britain”
C. [pie.si.don.si] [si.don.si.pie] “presidency”
d. [fief.nis] [snif.fie] “freshness”
e [sgeitig] [tig.geis] ~ “skating”
f.  [sbi.ai.tfal] [tfal.1i.bis] “spiritual”
g. [sbe:.o] [a.be:s] “spare”
h. [sdiu.bit] [bi.dius] “stupid”

For the examples above the dotted line, the word-initial CC functions as the onset
of the same syllable (e.g. the [klou] in closure; the [bii] in Britain) in both the
normal and the reverse forms. This is an indication that CC onsets are allowed in
the I-grammar.

The normal forms under the dotted lines (from (6-30-€) to (6-30-h)) begin
with an [s]-stop sequence. When being reversed, the initial [s] moves away from
the following stop and produces reverse forms such as [tfol.ri.bis] (for spiritual in
(6-30-1)). Like the syllabic [s] observed in the previous I-grammar, these reverse
forms imply that the [s]-stop strings in the normal forms are in fact a syllabic [s]
followed by a stop onset. Described in OT, this can be expressed through the same

constraint ranking in the previous I-grammar:
(6-31) SSP-Ons >> *OssNuc >> *[cCC
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For coda clusters, a mixed pattern is found from the reverse language,
depending on whether the clusters contain a continuant obstruent. (6-32)
demonstrates this through the reversal of polysyllabic words containing a CC

“coda”.

(6-32) Reversal of polysyllabic words containing postvocalic CC strings

Normal Reverse
a. [enk.lit] [lit.aenk] “anklet”
b. [fenk.fu] [fou.fenk] “thankful”
c. [ing.lif] [fi.li.igk] “English”
d. [wut.lent] [lent.wu:t] “woodland”
e. [aityns] | [stun.ai] “i-Tunes”
f.  [si.kwons] [skwon.si:] “sequence”

For the instances above the dotted line, the postvocalic CC strings in the normal
forms (e.g. the [pk] in anklet; the [ng] in English) do not include a continuant
obstruent. In the reverse forms, these CC strings are retained as codas.

When postvocalic CC strings contain a continuant obstruent, obstruent
syllabification will take place, as can be found in (6-32-e) and (6-32-f). For

example, [skwan.si:], which is the reverse form of sequence (6-32-f), does not

preserve the [ns] coda in the normal form but requires the [s] to move like a
syllable.

The syllable status of postvocalic continuant obstruents is also supported by
the reversal of singleton “coda” words, shown in (6-33). The dotted line in (6-33)

divides the words ending with a continuant obstruent from those which do not.

(6-33) Reversal of polysyllabic words ending with a singleton obstruent

Normal Reverse
a. [o.freit] [fieit.o] “afraid”
b. [in.de.fi.nit] [nit.fi.de.in] “indefinite”
c. [fe.biik] [biik.fe:] “fabric”
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d.  [silei.fon.fip] [fip.fon.lei.1i] “relationship”
e. [omjus] [smjuo] “amuse”

f. [o.pruf] [fo.p1u.o] “approve”

g [fu.lif] [fli.fu:] “foolish”

h.  [in.ka.1itf] [d3i.xi.ka.on] “encourage”

While word-final non-continuant obstruents (as shown from (6-33-a) to (6-33-d))
are preserved in the reverse forms as codas, final continuant obstruents (from
(6-33-€) to (6-33-h)) tend to be treated as syllables in the reverse utterances. This
contrast further confirms the special status of postvocalic continuant obstruents as
opposed to other postvocalic consonants. The rule below, proposed in (5-13-b) to
describe the syllabification of postvocalic continuant obstruents in Hong Kong

English (HKE), applies to this I-grammar.

(6-34) Syllabification of postvocalic continuant obstruents
C > .C /| V_#
-son -son
[+cont} {+cont}

(6-34) can be stated in OT by putting *OssNuc below *[-son,+cont copa], a
constraint prohibiting continuant obstruent codas (cf. (6-16)). Since the other
codas are allowed, *OssNuc is in turn above *CC]o and *CopaOss. The following
ranking therefore operates in the I-grammar: *[-son,+cont copa] >> *OssNuc >>
*CCl]o, *CopAaOss.

The above ranking, in addition to the onset constraint ranking in (6-31),
explains the obstruent syllabification in onset and coda. Since the disallowed
structures (i.e. /s/-stop onsets and continuant obstruent codas) are not prevented

through other repairing strategies, Max should also be above *OssNuc. We then
arrive at the two rankings in (6-35).

(6-35) a. Onset constraint ranking
Max, SSP-Ons >> *OssNuc >> *[cCC
b. Coda constraint ranking

Max, *[-son,+cont copa] >> *OssNuc >> *CC]o, *CopaOss
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The highest-ranked constraints in (6-35-a) and (6-35-b) are never violated and
constitute the top stratum of the overall ranking hierarchy. The bottom-ranked
constraints in (6-35-a) and (6-35-b) all are dominated by *OssNuc. Since the
lowest *[cCC in (6-35-a) does not clash with the two bottom-ranked constraints in
(6-35-b) for monosyllabic words, they can be treated together as the lowest
stratum. The overall constraint ranking of the I-grammar is ultimately shown as

(6-36) for monosyllabic words.

(6-36) Overall constraint ranking of the Type Il I-grammar

SSP-Ons *[-son,+cont copal Max
*OBsNuc
*[oCC *CClo *CopaOBs

6.1.4  Type IV: Deletion of coronal-coronal codas
The Type IV I-grammar is found in three informants (GZ-M-25-01, GZ-M-21-01,
GZ-M-20-01). In this I-grammar type, the only unacceptable structures are
coronal-coronal codas, which are avoided through consonant deletions.

In the normal-order speech, the three informants preserve the majority of
CC onsets and CC codas. Nonetheless, for coronal-coronal codas, the final /t/ and

/d/ tend to be omitted,® shown through the examples in (6-37).

(6-37) Deletion of the final /t/ and /d/ in coronal-coronal codas
a. GZ-M-25-01
I. [seg.man] “segment”

ii. [in.stza?.man]  “instrument”

li.  [1a.ko.man] “recommend”
Iv.  [an.do.stemn] “understand”
V. [dai.dzes] “digest”

® Following the —ing suffix test introduced in §.1.3, it has been ascertained that the /t/ and the /d/
exist in the underlying forms.
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b. GZ-M-21-01

I. [sek.men]

ii. [in.stru.man]
iii.  [ri.kom.men]
iv.  [an.do.sden]

V. [dai.dzes]

¢. GZ-M-20-01°

I. [seg.moan]

ii. [ins.t1o.mon]
li.  [1e.ko.men]

Iv.  [an.do.sden]

Chapter Six: The Guangzhou Study

“segment”
“instrument”
“recommend”
“understand”

“digest”

“segment”
“instrument”
“recommend”

“understand”

The above deletions can be stated as the rule below:

(6-38) Deletion of the final /t/ and /d/ in coronal-coronal codas

t/d>@/IC__#
|

[coronal]

(6-38) is derivable in OT by the ranking Max(Salient), OCP[cOR] >> Max,
advocated also in the Type | I-grammar (cf. (6-4)). OCP[coR] explains why

deletions happen to coronal-coronal clusters; Max(Salient) accounts for why only

final /t/ and /d/ are deleted.

Because of the preservation of other CC clusters, Max in turn outranks

*[oCC, *CC]Jo and *CopaOgs. The ranking below is thus achieved based on the

normal-order data:

(6-39) Max(Salient), OCP[COR] >> Max >> *[cCC, *CC]o, *CopaOss

% The word digest (cf. (6-37-a-v), (6-37-b-v)) is produced by this informant as [dai.dzest]. Yet
there is still evidence for the tendency to simplify the [st] coda. For example, the reverse language
form of digest is [d3es.dai] where the /t/ is absent.
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Judged from the reverse language, it is confirmed that the consonant
clusters in the normal speech are true complex syllable margins. Some of the

examples are as follows.

(6-40) Retention of CC onsets and CC codas in polysyllabic reversal

a. GZ-M-25-01
Normal Reverse
I. [bii.tan] [tan.buii] “Britain”
CC | ii. [klou.Bep] [0en.klou] “clothing”
onset
ii.  [skei.tin] [ten.skei] “skating”
Iv. [semns.las] [lis.s&ns] “senseless”
CC | v. [eks.haw] [he:w.eks] “gxhale”
coda
vi. [Bzpk.fau] [fAau.Bnk] “thankful”
b. GZ-M-21-01
Normal Reverse
I. [bii.ton] [tom.bui] “Britain”
CC | ii. [klou.sin] [sin.klou] “clothing”
onset
iii.  [sgei.tin] [tin.sgei] “skating”
IV. [sens.lis] [lis.sens] “senseless”
CC | v. [eks.hel] [hel.eks] “gxhale”
coda
vi. [Benk.fal] [fal.0enk] “thankful”
c. GZ-M-20-01
Normal Reverse
I. [bii.ton] [ton.bai] “Britain”
CC | ii. [klou.Bin] [0in.klou] “clothing”
onset
iii.  [sge.tin] [tin.sgei] “skating”
IV. [sens.nis] [nis.sens] “senseless”
CC | v. [iks.hel] [hel.iks] “exhale”
coda
vi. [fepk.fou] [fou.fenk] “thankful”

126




Chapter Six: The Guangzhou Study

In (6-40), the CC onsets and CC codas in the normal forms are retained in the
reverse forms. Such retention indicates that *OssNuc is inviolate and ranks above
the constraints requiring the break-up of consonant clusters. The ranking in (6-41)

thus operates:

(6-41) *OBsNuc >> *[cCC, *CC]o, *CopaOss, SSP-Ons, *[-son,+cont copal

The overall ranking of the I-grammar is obtainable by combining (6-41) with
(6-39). The inviolate *OssNuc can be put at the top stratum with Max(Salient)
and OCP[coR], as there is no reason to rank them below any constraint. Also,
since the I-grammar shows no sign of prohibiting /s/-stop onsets and continuant
obstruent codas, SSP-Ons and *[-son,+cont copa] can be placed at the bottom, on
a par with *[cCC, *CC]o and *CopaOsgs. The overall ranking of this I-grammar is

therefore presented as (6-42).

(6-42) Overall constraint ranking of the Type IV I-grammar

Max(Salient) OCP[coR] *OBsNuc

Max

-

*[oCC *CClo *CopaOss SSP-Ons || *[-son,+contcopal

6.1.5 Type V: Full retention of CC clusters
The final 1-grammar type, found in three Guangzhou informants (GZ-F-22-01,
GZ-F-22-02, GZ-F-23-03), fully retains the CC clusters in the StdE.

In the normal speech, CC onsets and codas are faithfully produced by the

three informants. Some examples are shown below.

(6-43) Preservation of CC clusters in the normal-order speech

a. GZ-F-22-01
CC-onset words CC-coda words
I.  [blou] “blur” V. [ink] “ink”
i.  [kiai] “cry” vi.  [blont] “pblunt”
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i, [flu] “flu” vii.  [lift] “lift”
Iv. [sta] “star” viil. [auns] “ounce”
b. GZ-F-22-02
CC-onset words CC-coda words
i.  [bla] “blur” V.  [imk] “ink”
. [krai] “cry” vi. [blant] “pblunt”
i, [flu] “flu” vii.  [li:ft] “lift”
Iv. [sta] “star” viil. [ams] “ounce”
c. GZ-F-23-03
CC-onset words CC-coda words
i. [bla] “blur” V. [ink] “ink”
ii.  [kiai] “cry” vi.  [blant] “pblunt”
i, [flu] “flu” vii.  [lift] “lift”
iv. [sdau] “star” viii. [ons] “ounce”

Given the preservation of consonant clusters, faithfulness constraints should be
ranked high in the grammar to prevent modifications to consonant clusters.

By scrutinizing the reverse language data, one can also confirm the clusters
in the normal speech as true complex syllable margins. This is illustrated in (6-44)

through the reversal of polysyllabic words containing an onset or coda cluster.

(6-44) Retention of CC onsets and CC codas in polysyllabic reversal

a. GZ-F-22-01
Normal Reverse
I. [bii.ton] [ton.bai] “Britain”
CC | ii. [klou.fin] [0in.klou] “clothing”
onset
iii.  [spi.d.tfou] [tfou.xi.spi] “spiritual”
iv. [epk.lit] [lit.eenk] “anklet”
CC | v. [seg.mont] [mont.sek] “segment”
coda
vi. [si.kwons] [kwans.si:] “sequence”
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b. GZ-F-22-02
Normal Reverse
i. [buiitan] [tam.bai:] “Britain”
CC |ii. [klausin] [sin.klou] “clothing”
onset
iii.  [spirii.tfau] [tfAu.xizspi:] “spiritual”
iv. [epk.let] [leek.aenk] “anklet”
CC | v. [s@g.mant] [mant.s&eg] “segment”
coda
Vi. [sizkwans] [kwAns.si:] “sequence”
c. GZ-F-23-03
Normal Reverse
I. [bii.ton] [tam.bai] “Britain”
CC | ii. [klo.Big] [0in.klo] “clothing”
onset
iii.  [sbi.ii.tfou] [tfou.1i.sbi] “spiritual”
Iv. [enk.lit] [lit.enk] “anklet”
CC | v. [seg.mont] [mont.sek] “segment”
coda
vi. [sik.kwons] [kwans.si] “sequence”

The reverse forms in (6-44) preserve the CC onsets or codas in the normal
utterances, suggesting that obstruent syllabification does not occur to syllable
margins. *OssNuc is hence ranked high in the constraint ranking.

Knowing the high rank of *OssNuc and faithfulness constraints, one is able
to deduce the constraint ranking of the current I-grammar by rearranging the
constraints in (6-42). By placing *OssNuc, Max, and Max(Salient) in (6-42) at the
top of the ranking, and the other constraints that trigger the break-up of consonant
clusters at the bottom, one can then achieve a grammar which retains the full
range of consonant clusters in the StdE, shown as (6-45).

(6-45) Constraint ranking of the Type V I-grammar

{*OBsNuc, Max, Max(Salient)}

{*[cCC, *CC]o, *CopaOss, SSP-Ons, *[-son,+contcopa], OCP[COR]}
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6.1.6  Interim summary
In sum, the 10 English speakers in Guangzhou exhibit five types of I-grammar

with respect to consonant clusters, summarized as follows.

(6-46) I-grammar types in the Guangzhou study
Type I: Obstruent syllabification with deletion of coronal-coronal codas

Number of speakers: 1

Ranking hierarchy:
Max(Salient), *[cCC, *CC]o, *CopaOss, OCP[COR] >> Max >> *OssNuc

Type 11: Obstruent syllabification in /s/-stop onsets and obstruent codas

Number of speakers: 2

Ranking hierarchy:
Max, SSP-Ons, *CCJo, *CopaOBss >> *OsNuc >> *[cCC

Type I11: Obstruent syllabification in /s/-stop onsets and continuant obstruent codas

Number of speakers: 1

Ranking hierarchy:

Max, SSP-Ons, *[-son,+cont copa] >> *OssNuc >> *[cCC, *CC]Jo, *CopaOss

Type 1V: Deletion of coronal-coronal codas

Number of speakers: 3

Ranking hierarchy:
Max(Salient), OCP[cOR], *OBsNuc >> Max >> *[cCC, *CC]o, *CopAOss,

*[-son,+cont copa], SSP-Ons

Type V: Full retention of CC clusters (also the same as the StdE grammar)
Number of speakers: 3

Ranking hierarchy:
Max(Salient), Max, *OesNuc >> *[cCC, *CC]o, *CopaOss, *[-son,+contcopal,

SSP-Ons, OCP[COR]

The I-grammar types in (6-46) are described as five distinct constraint rankings.

These rankings differ from one another both in the constraints that have been used
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and in the number of the constraints. To make the I-grammar types comparable,
the set of constraints should be the same across the I-grammar types. This can be
done by adding the constraints that have been used in some rankings but not in
others into all the rankings, following the approach presented in &.1.7 (p. 88).
The never-violated constraints can be put into the existing top stratum, as there is
no reason to place them below any constraint; the constraints that are often
violated and never enforce the violations of the others can be put to the existing
bottom. The ranking hierarchies in (6-46) can then be expressed as (6-47) with the
same constraints, which in fact represents a gradual progression towards the StdE
from the Type | to the Type V.

(6-47) I-grammar ranking hierarchies in the Guangzhou study
Type I:

Max(Salient), *[cCC, *CC]o, *CopaOss, *[-son,+contcopal, Distant

SSP-Ons, OCP[COR] >> Max >> *OssNuc from StdE
Type IlI:

Max(Salient), Max, *CCJo, *CopaOss, *[-son,+contcopal,

SSP-Ons >> *OssNuc >> *[6CC, OCP[COR]

Type I1I:

Max(Salient), Max, SSP-Ons, *[-son,+contcopa] >> *OssNuc >>

*[6CC, *CCJo, *CopaOss, OCP[COR]

Type IV:

Max(Salient), *OssNuc, OCP[COR] >> Max >> *[¢CC, *CC]o,

*CopaOss, *[-son,+contcopa], SSP-Ons

Type V:

Max(Salient), Max, *OssNuc >> *[cCC, *CC]o, *CopaOss, StdE

*[-son,+contcopa], SSP-Ons, OCP[COR]

The progression from the Type | to the Type V is backed by two kinds of evidence.
First, the ranking distance with the StdE grammar (i.e. the Type V in (6-47))
decreases from the Type | to the Type IV. Based on the measurement of ranking

distance introduced in Appendix 1, (6-48) presents the numeric distances between
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the Type V and the Types I, 11, 11l and IV.

(6-48) Numeric ranking distances with the StdE (the Type V) ranking

Rankings compared Numeric distance
a. Type | vs. Type V 33
b. Type 1l vs. Type V 26
C. Type Il vs. Type V 18
d. Type IV vs. Type V 11

In (6-48), the numeric distance with the Type V reduces from the Type I to the
Type 1V, indicating that the way the constraints are ranked gradually approximates
the Type V.

The second piece of evidence is from the scope of disallowed structures in
each I-grammar type, listed as (6-49).

(6-49) Disallowed structures in each I-grammar type

Type Unaccepted structures
Type | 1. CC onsets;
2. CC codas;

3. Singleton obstruent codas;

4. Final coronal-coronal consonant strings.
Type 1l 1. /s/-stop onsets;

2. CC codas;
3. Singleton obstruent codas.

Type 1l 1. /s/-stop onsets;
2. Continuant obstruent codas.

Type IV | Coronal-coronal codas.

Type V None.

As (6-49) shows, the scope of disallowed structures generally shrinks from the
Type | to the Type V. The unaccepted structures in the Type | form a superset of
those in the Type Il which in turn include the disallowed structures in the Type III.
Although the Type IV bans coronal-coronal codas which are acceptable to the

Type Il1, it does not change the fact that a larger set of clusters are banned in the
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Type 111 than in the Type 1V, because the Type Il1 has difficulties with both onset
and coda clusters while the Type IV only has problem with coronal-coronal codas.

In the progression from the Type I to the Type V, one can further deduce
two specific learning routes for the English learners in Guangzhou. Both routes
require the continuous demotions of the markedness constraints which trigger the
break-up of consonant clusters. The first learning route is identified from the
I-grammar Types |, 11, 111 and V, shown as (6-50). The constraints that have been

demoted are marked by underlines.

(6-50) Demotions of markedness constraints in the first learning route
Type I: Max(Salient), *CC]o, *CopaOss, *[-son,+contcopa], SSP-Ons, *[cCC,
OCP[CcOR] >> Max >> *OssNuc

{ demoting *[cCC and OCP[COR]

Type II:  Max(Salient), *CC]Jo, *CopaOss, *[-son,+contcopa], SSP-Ons, Max >>

*OBsNuc >> *[cCC, OCP[COR]
{ demoting *CC]o and *CopaOss

Type lIl:  Max(Salient), *[-son,+contcopa], SSP-Ons, Max >> *OssNuc >>
*[6CC, OCP[COR], *CC]o, *CopaOss

{4 demoting *[-son,+contcopa] and SSP-Ons

Type V: Max(Salient), Max, *OssNuc >> *[cCC, OCP[cOR], *CC]o,
*CopAaOss, *[-son,+contcopal, SSP-Ons

(Legend: The underlines denote the newly demoted constraints.)

The second learning route can be deduced from the I-grammar Types I, IV and V.
(6-51) below demonstrates how the constraints that forbid consonant clusters are

gradually demoted in this learning route.

(6-51) Demotions of markedness constraints in the second learning route
Type I:  Max(Salient), *CC]o, *CopaOss, *[-son,+contcopa), SSP-Ons, *[cCC,
OCP[COR] >> Max >> *OssNuc

4 demoting *CC]o, *CopaOss, *[-son,+contcopa], SSP-Ons, *[cCC
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Type IV: Max(Salient), OCP[cOR], *OssNuc >> Max >> *CC]g, *CopaOss,
*[-son.+contcopal, SSP-Ons, *[cCC

& demoting OCP[coR]

Type V: Max(Salient), *OssNuc , Max >> *CC]o, *CopaOBs, *[-son,+contcopal,
SSP-Ons, *[6CC, OCP[coR]

(Legend: The underlines denote the newly demoted constraints.)

The constraint re-ranking in (6-50) and (6-51)* allows one to envisage how
consonant clusters are acquired by the Guangzhou people. On the basis of the two
learning routes, the developmental stages of the Guangzhou I-grammars can be
summarized as (6-52).

(6-52) Developmental stages of the Guangzhou I-grammars

Type | Low

Degree of

Typell similarity

l with StdE
Type Il

/Type v xvv

Type V High

As the final remark, the Type I I-grammar in (6-52), which is the starting
point of both learning routes, forbids even the structures that are accepted in the
L1 Cantonese. For example, singleton /p/, /t/ and /k/ codas, which are legitimate
in Cantonese, are avoided in the Type | I-grammar through obstruent
syllabification. This implies that the initial state of L2 acquisition is not

10" Admittedly, the transitions of the I-grammar types in (6-51) are not sheer constraint demotions.
The constraints that preserve consonant clusters, such as Max and *OssNuc, may be promoted.
This, however, never means that the Constraint Demotion Algorithm (CDA) (Tesar & Smolensky
1998, 2000; cf. 8.3) does not apply to L2 acquisition. That sheer constraint demotions do not
completely fit is probably due to the difference in research paradigm. The CDA focuses on
individual speakers and may require longitudinal studies to show how a grammar evolves within
the same speaker over a period of time. This study, on the other hand, derives the learning path
from different I-grammars. In any case, the continuous demotions of markedness constraints in
(6-51) have sufficed to show the trend to approximate the StdE and are consistent with the CDA.
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necessarily the learner’s L1 (cf. the Full Transfer hypothesis; Schwartz & Sprouse
1994, 1996). Instead, L2 acquisition may start at a point even lower than the L1,
probably at the default setting of UG (cf. the No Transfer hypothesis; Epstein et al.
1996, 1998).

Assuming UG as the initial state, however, would fail to explain the low
rank of *OssNuc in the Type | I-grammar, because there is no reason in UG to low
rank *OssNuc, especially given that marked structures such as syllabic obstruents
are not preferred in UG. As has been pointed out in &.2, the violations of
*OssNuc can be transferred from the L1 Cantonese. For example, Cantonese

accepts truncated forms such as [hem.p.leg] and [san.k.la] which require the low

rank of *OesNuc.

Based on the above reasons, the initial L2 state of the Guangzhou speakers
is more reasonably a mixture of UG and the L1. This finding excludes neither the
role of UG nor the involvement of the L1 in the initial state of L2 acquisition. It
thus further confirms the neutral view of the ETT on this issue (cf. 8L.4.1), that is,
L2 acquisition may start either from the L1 setting, the default UG setting, or a
mixture of the both.

While uncovering the developmental stages of L2, the I-grammars found in
the Guangzhou study also allow for the identification of the E-grammar of GZE,

which is the topic of the next section.

6.2 The E-grammar of GZE
Like the Hong Kong study (cf. &.2), the E-grammar of GZE is summarized in
(6-53) (see page 136) as a range covering the five I-grammar types in (6-47).

In (6-53), the E-grammar of GZE is denoted by the range Egz. The range
starts with the Type | constraint ranking in (6-47) and ends with the Type V which
is the same as the StdE ranking. The intermediate rankings in the Egz, as have
been stated in the previous subsection, represent a gradual progression towards the
StdE. Under each ranking, the scope of unaccepted clusters and the repairing
strategies by which these clusters are avoided are provided. Outside the
E-grammar range, there can be a number of possible grammars that either tolerate
a smaller set of structures (e.g. the UG Default State in (6-53) which accepts only
CV syllables), or go beyond the set of accepted clusters in the StdE. To formalize
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< Ecz >
e () ) e e e |
UG Default State: Type I Type II: Type 11I: Type IV: Type V
ABCDEFG ABCDEFH >> BCDEHI >> DEHI >> FGH >> | >> (The StdE ranking):
>> HlI 1>>G G >>AF G >> ABCF ABCDE GHI >> ABCDEF

Cannot accept:
1.CC onsets;

2.all codas in
general.

Repairing strategy:

Consonant deletion.

Cannot accept:
1.CC onsets;

2.CC codas;

3.simple obstruent
codas.

4.Coronal-coronal
final sequence.

Repairing strategies:

1.syllabic obstruent;

2.consonant deletion.

Cannot accept:
1./s/-stop onsets;

2.CC codas;
3.simple obstruent
codas.

Repairing strategy:
Syllabic obstruent.

Cannot accept:
1./s/-stop onsets;

2.continuant

obstruent codas.

Repairing strategy:

Syllabic obstruent.

Cannot accept:
1.coronal-coronal

codas.

Repairing strategy:

Consonant deletion.

Cannot accept:
None.

Legend: A: *[cCC B: *CClo C: *CopaOss D: *[-son,+cont copal
E: SSP-Ons F: OCP[cOR] G: *OBsNuc H: Max(Salient)
I: MAax
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this E-grammar system, (6-54) shows the overall ranking of the revenant

constraints.

(6-54) Ranking hierarchy of the E-grammar of GZE

*OBsNuc MaXx Max(Salient)
1
6 o 10
0. 0 4o 0
0.y 1\
1.
6
*[oCC *CClo *CopAOBs || *[-son,+contcopal || SSP-Ons OCP[cOR]

Generalized from (6-54), the occurring frequencies of the crucial sub-rankings

that cause the break-up of consonant clusters are presented as (6-55).

(6-55) Frequencies of the rankings causing the break-up of CC clusters

Among the ten I-grammars, SSP-Ons >> *OssNuc occurs four times;

*[-son,+contcopa] >> *OssNuc occurs four times;
Max(Salient) >> OCP[COR] >> Max occurs four times;
*CCJo >> *OssNuc occurs thrice;

*CopaOss >> *OssNuc occurs thrice;

*[oCC >> *OssNuc occurs once.

Except the above rankings, consonant clusters are preserved by the E-grammar in

all the other cases. The general tendency in GZE is hence to faithfully produce

consonant clusters. Whenever the break-up of consonant clusters is unavoidable,

as (6-55) shows, the pressure to prevent the unwanted structures normally leads to

the violations of *OssNuc or Max, which cause obstruent syllabification and

consonant deletions respectively. With a closer look at (6-55), the patterns in (6-56)

are predicted to prevail in GZE.

(6-56) Patterns of consonant clusters in the E-grammar of GZE

a. In most cases consonant clusters are preserved in GZE.
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b. In terms of position, onset clusters (except s-/stop/ onsets) are more stable
than coda clusters, because *[cCC outranks *OssNuc only once whereas
*[-son,+cont copa], *CCJo, and *CopaOss all dominate *OssNuc for no less
than three times. Moreover, the Max(Salient) >> OCP[CcOR] >> Max ranking
only leads to the deletion of coda clusters.

c. In terms of cluster types, /s/-stop onsets (violating SSP-Ons), codas
containing continuant obstruents (simultaneously violating *CopaOss and
*[-son,+contcopal), and codas violating OCP[COR] are least stable.

d. Interms of modification strategies, consonant clusters are avoided by parsing
the cluster members as syllabic obstruents or by deletion. When deletion

occurs, perceptually non-salient segments (cf. (5-35)) are usually deleted.

According to the ETT, the E-grammar of GZE should have a force of
attraction (i.e. the E-tether) on the English speakers in Guangzhou. Given that the
E-grammar of GZE, contains both the components identical to the StdE and those
distinguishing GZE from the StdE (e.g. the low rank of *OssNuc), the ETT would
predict at least some of the “non-standard” components in GZE to be positively
perceived by the Guangzhou people. In the following section, whether or not such

prediction is attested will be discussed.

6.3 The tethering effect of GZE

To check whether the Guangzhou people incline towards GZE, this section
examines the results of the language attitude test introduced in &1.5.2, which
surveyed 66 Guangzhou people’s degree of preference for different constraint
rankings as to consonant clusters. Some of the rankings are found in GZE; some
others are not.

Specifically, the 66 participants heard 36 tested words which represent 36
different consonant clusters in English. For each tested word, there were four
phonetic variants, each corresponding to the demotion of a particular constraint,
exemplified in (6-57) through the tested word rent. Upon hearing a phonetic
variant, the participants were to indicate whether they like that variant in a 5-point

scale.
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(6-57)
Variants
a. [rent]
b. [ien]
c. [rent]
d. [ren.ta]
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Ranking testing for
Max, Dep, *OssNuc >> *CC

*CC, Dep, *OssNuc >> Max
*CC, Dep, Max >> *OsNuc
*CC, Max, *OssNuc >> Dep

The constraint rankings represented by the phonetic variants of rent

Remark
demoting *CC

demoting Max
demoting *OssNuc

demoting Dep

To determine the most desired form for each cluster, the phonetic variant that

receives the highest mean score is identified (see Appendix 7-A for the full list of

mean scores). Any variant that is statistically similar to the highest-rated one is

also equally counted as preferred, based on a Student Newman Keuls (SNK) test

(p = 0.05). As such, (6-58) presents, for each cluster, the constraint(s) whose low

rank is most attitudinally preferred.

(6-58) Preferred constraint rankings for each cluster type

a. Preferred constraint rankings for onset clusters

Onset tested (word) [kI] clear [ki] cry [pa] pray [f1] fly
I "Constrainttobe | *Cc | *CC | *CCor | *CC
ranked low *OssNuc or
Dep
Onset tested (word) [f1] frank [sk] skate [st] stay | [sp] speak
. "Constrainttobe | *CC | *CC | *OpsNu | *CC
ranked low
Onset tested (word) | [sm] smoke | [ski] scratch | [spl] split | [spi] spring
. "Constrainttobe | *CC | *CC | *CC | *CC
ranked low
b. Preferred constraint rankings for coda clusters
Coda tested (word) [nt] rent [mp] camp | [yk] frank | [ns] hence
| TConstrainttobe | *CCor | *CCor | *OpsNuc | *CC
ranked low *OssNuc *OssNuc
Coda tested (word) | [nz] bronze | [nd3] range | [ntf] inch [kt] fact
. "Constrainttobe | *CCor | *CC | *CC | *CC
ranked low *OssNuc
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Coda tested (word) [pt] kept [st] east [ft] lift [sp] lisp
iii. [ Constrainttobe | *OpsNuc | *cC | *CC | *CC

ranked low

Coda tested (word) [sk] ask [ts] eats [dz] AIDS [ps] lapse
iv. | Constrainttobe | *CC | *CC | *CCor | - *CC

ranked low Max

Coda tested (word) [fs] puffs [1t] melt [1k] milk [Ip] help
v. | Constrainttobe | *CC | *CCor | *CC | *OBsNuc

ranked low *OsNuc

Coda tested (word) [Is] else [1f] Welsh [If] self [Iv] shelve
Vi. | Constrainttobe | *CCor | *OssNuc | *CCor | *CC

ranked low *OBsNuc *OBsNuc

Based on (6-58), the probability each of the constraint rankings in (6-57) is
preferred can be summarized as (6-59).

(6-59) The frequency each constraint ranking is most favorably perceived

Lowest ranked *CC Max Dep *0OssNuc
Onset position 91.7% 0% 8.3% 16.7%
Coda position 83.3% 4.2% 0% 41.7%

Generally, the StdE ranking (where *CC is lowest ranked) is still most acceptable
to the Guangzhou people, for 91.7% of the standard onset forms and 83.3% of the
standard coda forms receive the highest score. Considering that the E-grammar of
GZE also preserves consonant clusters in most conditions (cf. 6-56-a), this finding
is unsurprising. Of particular relevance to the ETT are the following consistencies
between GZE and the desired grammar of the Guangzhou people.

Firstly, in terms of position, the Guangzhou people seldom favor the
modifications to onset clusters but do show acceptance to the modifications in
coda. Such positional asymmetry is in agreement with the lower stability of coda
clusters in GZE (cf. 6-56-b).

Secondly, among the different ways to modify coda clusters, the Guangzhou

people prefer violating *OssNuc (preferred probability: 41.7%), a constraint that
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is also frequently violated in GZE to satisfy *CC]Jo or *CopaOgs (cf. 6-56-d). For
several tested words (e.g. kept, frank, and Welsh), the phonetic variant that
violates *OssNuc receives even significantly higher score (p < 0.05) than the StdE
variant.

As another modification strategy in GZE, the deletion triggered by
OCP[coR] is not high scored. This is probably because, as has been argued in .3
(pp. 98-99), segment deletion can lead to lexical ambiguity. Consonant deletion
hence has a weaker tethering power when there is another modification strategy in
the E-language that better ensures communication intelligibility (in this case
obstruent syllabification).

If the StdE ranking is the only target grammar for the English learners in
Guangzhou, one would not expect the Guangzhou people to accept a grammar
that avoids coda clusters by violating *OssNuc. Considering the accentuation of
postvocalic obstruents observed in GZE (e.g. the spectrograms in (6-14) and
(6-16)), the attitudinally accepted *CC]o >> *OssNuc ranking is very likely from
GZE, a variety widely spoken and heard in the Guangzhou people’s learning
environment. Also, from a probability point of view, the frequency the Guangzhou
people prefer the *CC]o >> *OssNuc ranking is 41.7%, which is very close to the
actual frequency GZE violates *OssNuc in coda position (40%; four out the 10
I-grammars violate *OssNuc to prevent coda clusters). It is therefore reasonable to
believe that the accepted *CCJo >> *OssNuc ranking is a reflection of the
E-grammar of GZE.

To conclude, there are two possible target grammars for the English learners

in Guangzhou, shown below.

(6-60) (a) Max, Dep, *OBsNuc >> *[6CC, *CClo
(b) Max, Dep, *CClo >> *[oCC, *OsNuc

Besides the StdE ranking in (6-60-a), the Guangzhou people also accept (6-60-b)
which falls within the E-grammar of GZE. Such alignment between the learners'
target grammar and the local E-grammar constitutes another support for the ETT,
in addition to the findings in the Hong Kong study (cf. .3).
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6.4 Evidence outside cluster acquisition
Similar to the Hong Kong study, the alignment between the E-grammar of GZE
and the Guangzhou people’s preferred grammar is reflected also by the devoicing
of final obstruents, a phenomenon occurs extensively in GZE.

From the 10 I-languages in the production test, a tendency to neutralize the
voicing contrast in final obstruents is observed. For examples, lend is produced as

[lent"]; range as [zenit(]; bled as [blet"]; encourage as [in.ka.iit{]."* In these

examples, final voiced obstruents are replaced by their voiceless counterparts, and
the replacement happens both to singleton obstruent codas and to coda clusters. To
give an overall picture, (6-61) on page 143 shows, across the 10 informants,
whether or not final obstruent devoicing occurs.

In (6-61), the neutralization of final voicing contrast is found in nine out of
the 10 Guangzhou informants. Among the nine individuals, neutralization is more
common in final stops than in final fricatives and affricates, since two speakers
only devoice final fricatives and affricates. A possible reason, pointed out in .4,
is that the contrast for final stops can be maintained either through voicing or
through aspiration, whereas the contrast for fricatives and affricates relies on
voicing.

The extensive final devoicing in (6-61) resembles the neutralization of final
voicing contrast in HKE (cf. 5-82) and can be captured by the same constraint

ranking, presented below.
(6-62) IpenT[Voice,Ons] >> Voicep OssTRUENT ProHisiTiIoN (VOP) >> Ipent[Voice]

Given the concurrence of devoicing and non-devoicing in GZE, (6-62) coexists in
the E-grammar with the StdE ranking which preserves final voicing contrast. The

E-grammar of GZE thus includes both of the following constraint rankings.

(6-63) Constraint rankings in E-grammar of GZE
a. The StdE ranking which preserves final voicing contrast
IbenT[VOice,Ons], Ioent[Voice] >> VOP
b. The ranking which leads to final obstruent devoicing
IenT[Voice,Ons] >> VOP >> Ipent[\Voice]

" The fact that words such as lending and encouraging surface as [len.din] and [in.ka.ri.dzin]
proves the existence of devoicing, following the —ing suffix test introduced in Chapter 5, Note 18.
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Final obstruent devoicing

If  devoiced, final | Final voiceless stops

If devoiced, final

Final voiceless

Informants | occurs or not voiced stops surface as: | surface as: voiced fricatives and | fricatives and affricates
! affricates surface as: surface as:
GZ-F-22-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless
GZ-F-22-02 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless
GZ-F-23-02 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless
GZ-M-20-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless
GZ-M-21-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless
GZ-M-24-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless
GZ-M-25-01 Yes \oiceless aspirated \oiceless aspirated \oiceless \oiceless
GZ-F-23-03 Yes for fricatives and N/A \oiceless aspirated \oiceless \oiceless
affricates
GZ-M-19-01 Yes for fricatives and N/A \oiceless aspirated \oiceless \oiceless
affricates
GZ-F-23-01 No N/A \oiceless aspirated N/A \oiceless
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If the E-tether is right, the Guangzhou people should accept not only the StdE
ranking in (6-63-a), but also the ranking in (6-63-b). To test this prediction, the 66
Guangzhou participants in the language attitude test (cf. &.3) also made
preference judgments in a 5-point scale to phonetic variants that either preserve

final voiced obstruent (e.g. [lend] for lend) or devoice final obstruent (e.g. [lent"]

for lend) (cf. &.4, page 103, for the introduction to the test; see Appendix 5 for
the list of stimuli).

Based on the mean score of each variant (see Appendix 7-B), (6-64) shows,
for all tested words, the probabilities the non-devoiced variants and the devoiced
variants are attitudinally preferred. Like &.4, the percentages in (6-64) include
both the highest-scored variants and those statistically similar, following a
one-way ANOVA test (p = 0.05).

(6-64) The frequency each variant is preferred

Non-devoiced forms (corresponds to 6-63-a) | 70%

Devoiced forms (corresponds to 6-63-b) 90%

It is clear in (6-64) that, as opposed to the non-devoiced forms, the devoiced
forms are more likely to be favored by the Guangzhou people. The ranking in
(6-63-b) hence enjoys higher acceptability than the StdE ranking does. Without
recognizing the tethering effect of the local E-grammar, one would find it difficult
to explain why the Guangzhou people prefer a grammar that requires final
devoicing over the StdE grammar. For this reason, final devoicing adds as another

case showing the applicability of the ETT in Guangzhou.

6.5 Summary
The ETT is validated in this chapter through the identification of the Guangzhou
people with the E-grammar of GZE.

The identification is first reflected in the Guangzhou people’s acceptance of
syllabic obstruents. Based on the generalization of 10 GZE I-grammars, obstruent
syllabification is found to be frequently employed in the E-grammar of GZE to
avoid unwanted coda clusters. Expressed through OT, obstruent syllabification
requires the inclusion of the following constraint ranking in the E-grammar:

*CClJo >> *OssNuc. Interestingly, the *CC]o >> *OssNuc ranking is attitudinally
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accepted by the Guangzhou people, evidenced by the language attitude test
implemented to 66 Guangzhou participants. Such acceptability of a
“non-standard” local grammar verifies the tethering effect predicted by the ETT.

It is also observed in the E-language that final obstruent devoicing abounds
in GZE, describable through the constraint ranking Ioent[Voice,Ons] >> VOP >>
Ibent[Voice]. In the language attitude test, this ranking receives even higher
degree of preference than the StdE ranking where final voicing contrast is
maintained. The positive attitudes towards final obstruent devoicing further

confirm the force of attraction GZE imposes on the Guangzhou people.
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Chapter Seven
Towards a General Theory of the Bottleneck

This chapter explores the E-tether Theory (ETT) as a general theory for the
bottleneck effect in L2 acquisition. The empirical aspect of this generality is
discussed in &.1 by a wide-angled view comparing the applicability of the ETT
in the two speech communities (Hong Kong and Guangzhou) reported in Chapters
Five and Six.

The generality of the ETT is further supported by its compatibility with
other accounts of L2 bottlenecks. &.2 to &.4 present how the ETT subsumes
some of the key ideas of existing acquisition theories while being compatible with
others. &.2 takes a stab at how the ETT offers an encompassing account that
includes L1 transfer effects on the one hand and UG markedness on the other;
&.3 demonstrates how the ETT complements the Critical Period Hypothesis; &.4
explains how the ETT captures the insights of Behaviorism in a way that is
compatible with current understanding of UG. In &.5, the possibility of extending
the ETT to the aspects other than phonology is discussed, followed by a summary
in &.6.

7.1 The empirical generality of the E-tether Theory

The generality of the ETT is evaluated in this section by comparing its
applicability in Hong Kong and in Guangzhou, two cities with different language
environments (cf. 8L.5). Drawing evidence from Chapter Five and Six, this is
done through a comparison on the Hong Kong people and the Guangzhou
people’s degree of acceptance towards the L2 E-language of their respective
communities.

To describe such degree of acceptance, (7-1) first presents the cluster
repairing strategies which recurrently appear in the E-language of Hong Kong
English (HKE) and the repairing strategies accepted by the Hong Kong people in
the language attitude test (cf. £.3). Similarly, (7-2) shows the repairing strategies
in the E-language of Guangzhou English (GZE) and those attitudinally accepted
by the Guangzhou people (cf. &.3). To grasp the major patterns, the tables
“Repairing strategies in the E-language of HKE/GZE” in (7-1) and (7-2) list only
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the strategies found in more than one I-language out of the total 10; accordingly,
the tables “Repairing strategies accepted by the Hong Kong/Guangzhou people”
show only those whose frequency of being preferred is higher than 10%. The
strategies observed in only one I-language are not listed because they are
individual phenomena rather than the common properties of the E-language. The
identical strategies in the two tables are linked by the arrows.

(7-1) HKE patterns and the Hong Kong people’s attitudinally accepted patterns

Repairing strategies in the

E-language of HKE

Repairing strategies accepted
by the Hong Kong people

Frequency Frequency
Description in the 10 Description of being
I-languages desired
Devoicing  of  final (9/10) Devoicing  of  final 80%
obstruents <+ obstruents
Syllabic [s] in /s/-stop (2/10) Syllabic [s] in /s/-stop | 66.7%
onsets > onsets
Obstruent syllabification (3/10) Obstruent syllabification 33.3%
in coda clusters “— in coda clusters
Deletion of the stop in (4/10) «— | Deletion of the stop in 14.3%
homorganic coda clusters homorganic coda clusters

(7-2) GZE patterns and the Guangzhou people’s attitudinally accepted patterns

Repairing strategies in the

E-language of GZE

Repairing strategies accepted
by the Guangzhou people

Frequency Frequency
Description in the 10 Description of being
I-languages desired
Devoicing  of  final | (9/10) Devoicing  of  final 90%
obstruents <« obstruents
Obstruent syllabification (4/10) Obstruent syllabification | 41.7%
in coda clusters “— | in coda clusters
Syllabic [s] in /s/-stop (4/10) Syllabic [s] in /s/-stop 16.7%
onsets | onsets
Deletion of the stop in (4/10) <«—>»| Deletion of the stop in 14.3%
homorganic coda clusters homorganic coda clusters
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In (7-1), the table on the left tells that four cluster repairing strategies emerge in
the E-language of HKE. The table on the right indicates that the Hong Kong
people have shown acceptance to four repairing strategies in the language attitude
test, all of which fall within the range of the E-language (shown by the arrows). It
should be noted that the data presented in the two tables are from two independent
tests (one from production test and the other from language attitude test), the
co-occurrence of the strategies in the two tables thus suggests a general
correspondence between the Hong Kong people’s accepted patterns and the
E-language of HKE. Nonetheless, as can be seen from the table on the right, the
degrees the different strategies are attitudinally desired are unequal. Compared
with final obstruent devoicing (7-1-a) and obstruent syllabification (7-1-b and
7-1-c), the desired percentage of the deletions to homorganic coda clusters (7-1-d)
is considerably lower. A possible explanation, as mentioned in .3, is that
segment deletion can produce severer loss of lexical information as opposed to
syllabic obstruents or final devoicing, and hence has a weaker tethering effect.

(7-2) presents the relation between the E-language of GZE and the
Guangzhou people’s accepted cluster repairing strategies. In the E-language of
GZE, there are four repairing strategies to consonant clusters. In the language
attitude test, four strategies receive a desired frequency higher than 10%, and the
four all have correspondence in the actual E-language. Similar to the Hong Kong
study, the deletions to homorganic coda clusters (7-2-d) are less favorable, which
may reside in their damage to lexical information. Notably, compared with the
Hong Kong study, the Guangzhou people’s degree of acceptance to the syllabic [s]
in /s/-stop onsets (7-2-c) is much lower (16.7%, as opposed to the 66.7% in Hong
Kong).

Based on (7-1) and (7-2), one can then compare to what extent the Hong
Kong people and the Guangzhou people accept the E-language of their respective
communities. In coda position, the people in the two cities do not have big
difference regarding the acceptability of the local E-language, though the
Guangzhou people slightly more tolerate GZE than the Hong Kong people to
HKE (the desired frequency of final obstruent devoicing is 90% in Guangzhou
and 80% in Hong Kong; the desired frequency of the syllabic obstruents in coda is
41.7% in Guangzhou and 33.3% in Hong Kong). In onset position, the Hong
Kong people show significantly higher preference for the local E-language than
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the Guangzhou people do, reflected by the much higher acceptability of the
syllabic [s] to the Hong Kong people than to the Guangzhou people (66.7% vs.
16.7%). The difference between the two cities in the acceptability of the local
E-language implies that the ETT may operate better in Hong Kong than in
Guangzhou.

The better applicability of the ETT in Hong Kong may result from the
indigenization of English in Hong Kong. English has been used as an official
language in Hong Kong for more than a century (Setter et al. 2010:104) and is
used more widely in Hong Kong than in Guangzhou, reflected by Kachru’s (1985)
“Three-Circle” division where Hong Kong belongs to the “Outer Circle” and
Guangzhou belongs to the “Expanding Circle”. Based on the history of using
English and the width of its use, English is therefore more likely to be indigenized
in Hong Kong and be incorporated into the linguistic identity of the Hong Kong
people. Considering that syllable onset is perceptually more prominent than coda,
it is a position where the indigenized features are liable to be produced, which in
turn leads to the different attitudes of the Hong Kong people and the Guangzhou
people toward onset clusters.

This however never means that the ETT does not work in Guangzhou,
because the Guangzhou people’s acceptance toward final obstruent devoicing and
the obstruent syllabification in codas (shown in (7-2-a) and (7-2-b)) would be hard
to explain if the Standard English (StdE) is the only target for L2 acquisition, but
can be easily resolved by the E-tether in the ETT. Hence, though the effect of the
ETT may vary depending on how indigenized the L2 is, it still has the potential as
a general theory capturing the acquisition in different social environments.

When taking into account previous language attitude studies (cf. 8.6),
evidence in support of the ETT can be further found in a range of language
learning contexts. In these studies, speakers’ acceptance towards the local variety

has been documented, summarized as (7-3).

(7-3)  Different communities’ acceptance towards the local variety (arranged in

chronological order)

Speaker groups Accepted local varieties Examples

College-educated  English | Indian English Kachru (1976)

speakers in India
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Adolescents in Brazil The English spoken by | EI-Dash & Busnardo
Brazilians (2001)

Secondary school students in | Colloquial ~ Singaporean | Tan & Tan (2008)
Singapore English

University students in Japan | Japanese accented English | McKenzie (2010)

University students in Hong | Educated HKE Zhang(2010);
Kong Sewell (2012)
Secondary school students in | Malaysian English Pilus (2013)
Malaysia

Despite living in geographically and linguistically different areas, the speaker
groups in (7-3) all show identifications with the local variety. These findings,
together with the Hong Kong and the Guangzhou study, consolidate the empirical
generality of the ETT.

The generality of the ETT also resides in its ability to complement the
existing theories on the bottleneck problem (cf. 8L.1) so that a more
comprehensive understanding of L2 acquisition can be obtained. How the ETT is

incorporated with other theories will come in the following sections.

7.2 L1 transfer & markedness

As is discussed in 8.2 and 8.3, the bottleneck in L2 acquisition can be directly
triggered by linguistic internal factors such as L1 transfer and marrkedness. Both
of the two factors are compatible with the ETT, by virtue of the inclusion of the
dimension of I-language in the theory, shown below.

(7-4)  Dimension of I-language

Inmiae It P} I3 ... I In I+t I

2*
»

In this dimension, the only focus is the development of L2 I-grammars, denoted

by the I-grammar states in (7-4). This development starts with an initial state
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which can either be the L1 or the default state of UG,* and progresses towards the
target language (TL) grammar. Without taking into account the influence from the
external environment (i.e. the E-language), the I-language development mainly
needs to overcome the hurdles from the existing L1 knowledge and the UG
markedness.

To demonstrate the ability of the ETT in describing L1 transfer and
markedness, (7-5) shows, through a constraint demotion route of the HKE
I-grammars (cf. (5-70)), how L1 transfer and markedness figure in the dimension

of I-language.

(7-5)  Aconstraint demotion route of the HKE I-grammar
Stage I:  *[cCC, OCP[rLACE] >> Max

{ demoting *[oCC
Stage Il:  OCP[pLAcE] >> Max >> *[cCC

{I demoting OCP[pLACE]
Stage Ill: Max >> OCP[rrAck], *[cCC

The constraint demotions in (7-5) first display the role of markedness, because the
demoted constraint in each learning step is markedness in nature. The influence
from the L1 can also be seen in (7-5), since the demotions from the Stage | to the
Stage Il present a gradual departure from the L1 grammar. In Stage I, for
example, the *[cCC >> Max ranking transferred from the L1 will lead to the
consonant deletion in complex onsets. The transfer and the markedness effects
found in the I-languages, together with the E-tether discovered from the learners’

language attitudes, jointly form the causes of the bottleneck in L2 acquisition.

7.3 Critical Period Hypothesis

The bottleneck can also be related to age. It is common that adult learners struggle
in L2 learning while children master their L1 with ease. The notion of critical
period was raised as a biological account for this phenomenon. Penfield &
Roberts (1957:237-240) contends that child’s brain has a special capacity for

! The initial state follows from the finding in §.1.6 that Guangzhou English speakers may on the
one hand start L2 learning at a point even lower than the L1 Cantonese grammar, but on the other
hand preserve certain properties that can only be explained by L1 but not the default UG state.
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language learning which makes direct learning from input possible, and that there
is a biological clock in the brain, turning off the innate capacity after certain age.
Lenneberg (1967:175) argues that the innate biological predisposition shuts down
with the eventual hemispheric lateralization, around the age of puberty. After the
abrupt closure, learners lose the innate ability to fully acquire a language.
Therefore, he regards the years from age two to puberty as the critical period for
language acquisition.

The Critiacal Period Hypothesis (CPH) is certainly powerful in explaining
the non-native-like competence of adult L2 speakers. Patkowski (1980), Johnson
& Newport (1989) and DeKeyser (2000), for example, find that young learners
reach higher level of L2 attainment than adult learners. The CPH, nonetheless,
may have difficulty in dealing with the reported cases where adult learners
successfully master an L2. An oft-cited example is Joseph Conrad, a native Polish
speaker who eventually became a prominent writer in English. In both phonology
and morphosyntax, the native-like command of adult L2 learners has also been
widely documented (e.g. Oyama 1973; Birdsong 1992, 2007; Van Wuitswinkel
1994; Bongaerts 1999).

By incorporating the CPH with the ETT, the success of L2 learners can then
be accounted for. Firstly, the native-like competence is explainable in the ETT
through the change in social environment. It is possible that learners shift to a
native community of the TL and accommodate to the new E-language, evidenced
by the boost on learning brought by language immersion programs (e.g. Fathman
1978; Gass 1987; Dussias & Sagarra 2007; cf. 8.4). As Lightbown & Spada
(2006:73) puts it, adults can make “rapid progress towards mastery of a second
language in contexts where they use the language in social, personal, professional,
or academic interaction”. loup, Boustagui, El Tigi & Moselle (1994), for example,
shows that a native-like competence of Arabic is attainable by an adult learner
who immigrated from Britain to Egypt and used Arabic regularly in daily life,
even without the help of formal instruction. Secondly, even if the learners stay in a
non-native environment, a native-like competence is still possible in the ETT.
Recall that in the ETT the development of I-grammar is also prompted by the
linguistic input from the TL (cf. 8L.4.1). Such input-triggered learning may
sometimes overcome the E-tether and push I-grammars towards the TL state, as

long as sufficient amount of input is received from the TL. A suitable is the L2
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learners attending international schools and taught by native speakers. Their
exposure to the TL input can be the key for them to reach the TL competence.
The ETT thus provides complements to the CPH so that both native-like

and non-native-like competence of adult L2 learners become understandable.

7.4 Behaviorism

The emphasis of the ETT on social environment is in a certain sense compatible
with Behaviorism (e.g. Skinner 1957), a psychological theory that views learning
as the consequence of the stimuli from the learners’ surrounding environment.

In Behaviorism, language learning is realized through the formation of
habits. Such formation primarily relies on the stimuli (the linguistic input) from
the external environment which lead to the learners’ linguistic responses (usually
manifested as the reproductions or imitations of the linguistic input). The
responses are then subject to positive or negative reinforcements from the
environment: correct utterances are reinforced by approval or successful
communication; incorrect utterances are impeded by lack of reward (Rivers
1968:73). The reinforcement process will continue until the correct linguistic
habits are formed.

Regardless of whether language learning is merely the product of stimuli,
responses and reinforcements, the importance Behaviorism gives to environment
is consistent with the well-acknowledged impacts of social contexts on L2
acquisition (cf. 8.4) and is an aspect Behaviorism and the ETT are in common. In
the ETT, the input from the local E-language is comparable in effect with the
stimuli from the surrounding environment. The I-grammars in a community
approximate towards the local E-grammar because they receive the input from
that E-language; similarly, in Behaviorism individuals develop a certain set of
linguistic habits because of the stimuli from their environment. The sense of
identity, which contributes to the formation of the E-tether, also has similar effect
with the reinforcement in Behaviorism. When individuals conform to the speech
norms of their community, they will be accepted as community members and their
sense of belonging will grow, which is analogous to the positive reinforcement.
When individuals deviate from the local speech norms, the deviation may be
regarded as a betrayal, similar to the negative reinforcement in Behaviorism. For

example, Nigerians who speak like a native speaker of English will be viewed by
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their countrymen as snobbish (Bamgbose 1971:41). This effect can both be
interpreted in the ETT and in Behaviorism. In sum, the parallels between

Behaviorism and the ETT can be shown as (7-6).

(7-6)  Parallels between Behaviorism and the ETT

Behaviorism E-tether Theory
Stimuli from the surrounding =  Input from the local E-language
Positive reinforcement ~  The sense of belonging

u

Negative reinforcement The feeling of betrayal

While compatible with the insights from Behaviorism, the ETT is certainly
founded on UG, because the I-grammars in the ETT are never blank slates but
represented as the innate constraints from UG, and because the development of the
I-grammars follows the learning mechanisms in UG The simultaneous
compatibility of the ETT with UG and with Behaviorism suggests that various
learning theories are not necessarily competing, but can be incorporated with one
another. As is pointed out by Menezes (2013), L2 acquisition is a complex system,
with each school of theory capturing a certain aspect of it. An amalgamation of
different theories, such as what the ETT does, will give a broader understanding
of how different factors interact in the process of acquisition.

7.5 Going beyond phonology

As the final point on the generality of the ETT, it should be noted that the Hong
Kong and the Guangzhou studies in Chapter Five and Six, as well as most of the
prior attitudinal studies relevant to the ETT, focus on phonology. Relatively few
investigations have been made in the other aspects of L2 acquisition (e.g. syntax,
lexicon, or writing). Based on the available evidence, this section demonstrates
the possibility of applying the ETT to the domains other than phonology.

The first piece of evidence is from syntax. Walter (2011), through the
acquisition of German pronouns by native English speakers, finds that the L2
learners show more acceptance to the non-standard German forms which are
consistent with the grammar of English, than to the standard German forms.
Unlike English, German specifically uses demonstrative personal pronouns (e.g.

der) to refer back to the antecedent which is the object of the previous clause;
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elsewhere, regular personal pronouns (e.g. er) are used. The distinction between
regular personal pronouns (PER) and demonstrative personal pronouns (DEM)
can be demonstrated through the examples in (7-7-a) and (7-7-b).

(7-7)  Regular personal pronouns and demonstrative personal pronouns as
anaphora (Walter 2011:4)
a. Hans wollte mit Jan spielen, aber er war krank.
Hans wanted with Jan toplay but he-PER was sick.

“Hans wanted to play with Jan, but he was sick.”

b. Hans wollte mit Jan spielen, aber der war krank.
Hans wanted with Jan toplay but he-DEM was sick.

“Hans wanted to play with Jan, but he was sick.

Legend: “PER” — Regular personal pronouns

“DEM” —demonstrative personal pronoun

According to Bosch, Katz & Umbach (2007), native speakers of German would
find (7-7-a) ambiguous because the regular personal pronoun er does not make
clear as to whether it refers to the subject Hans or the object Jan of the first clause,
though the subject is more likely to be the antecedent. In contrast, the
demonstrative pronoun der in (7-7-b) is a clear indication that it refers to the
object Jan. Such division of personal pronouns is apparently different from
English which has no specific pronoun to refer to the object of a previous clause.
Instead, English relies more on syntactic structures or discourse to resolve
ambiguous pronouns.

To examine whether the German demonstrative personal pronouns are
acceptable to the L1 English L2 German speakers in the United States, Walter
(2011) collected the grammaticality judgments of nine L2 German speakers
towards the German demonstrative personal pronouns which are all correct. The
results show that, for more than half of the speakers, the acceptability rate of the
German demonstrative personal pronouns is lower than 50%. In other words,
more than half of the L2 German speakers preferred a grammar without
demonstrative personal pronouns, the same way as the English grammar they have

been used to. The better acceptability of a non-standard grammar as opposed to
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the standard grammar coincides with the prediction of the ETT.

Another piece of evidence is from the L2 acquisition of English
collocations, namely, the regular combinations of words to form fixed expressions,
e.g. touch base/make contact vs. *touch contact (“*” indicates ungrammatical).
Hanamoto (2013) reports that there a tendency for the L2 English learners in
Japan to produce collocations which may be regarded by the native speakers of
English as inappropriate (such as the touch contact shown above). To assess
whether the “non-standard” collocations in Japanese English (JE) are acceptable
or are treated as errors by native speakers of English and by the L2 English
learners in Japan, Hanamoto (2013) selected 15 typical “non-standard” verb+noun
combinations from a corpus of JE, and asked 21 native speakers of English and 42
Japanese learners of English to make acceptability judgments on the JE
collocations. It turned out that the Japanese learners of English exhibited a higher
degree of acceptance toward the JE collocations than the native speakers did — out
of the 15 tested items, though three received higher acceptability ratings from the
native speakers than from the Japanese learners of English, the L2 learners in
Japan gave higher acceptability ratings to seven items than the native speakers
did.

The two studies presented in this section both suggest the acceptability of
the local grammar to L2 learners. Such acceptability is found not only in
phonology, but also in syntax and in lexical combinations. This implies the
potential of applying the ETT to different aspects of L2 acquisition.

7.6 Summary

This chapter discusses the ETT as a general theory capturing the bottleneck in L2
acquisition. Through a comparison of the suitability of the ETT in different
learning environments, the theory is found to be applied to a range of social
environments, though its effectiveness may vary depending on how indigenized
the L2 is in a given society. The empirical generality of the ETT also lies in its
capability in accounting for different aspects of L2 acquisition. It holds not only
for phonological acquisition, but also for the acquisition of syntax and lexis. The
ETT thus has the promise of being a theory explaining the acquisition in different
social contexts and for different domains of L2.

The generality of the ETT is reflected also in its compatibility and
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complement to other acquisition theories, because it takes into account both the
cognitive and the affective aspects of L2 acquisition. Due to the recognition of the
central role of I-grammars, L1 transfer and UG markedness are expressible in the
ETT through the rankings of universal constraints and through how the rankings
rearrange in the course of L2 acquisition. Also, by resorting to the impacts of
social environment on I-grammars, the ETT complements the existing acquisition
theories. For instance, the native-like competence of adult L2 learners, which
would form a challenge to the Critical Period Hypothesis, would become
explainable in the ETT through the change in social environment. Similarly, the
stimuli and the reinforcements in Behaviorism can be understood in the ETT in
terms of the linguistic input and the sense of identity, in a way compatible with
UG.
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Chapter Eight
Conclusion and Implications

8.1 Conclusion
The E-tether Theory (ETT) is a model that captures the stagnation of L2
development. It argues that the development of L2 I-grammar (individual’s mental
grammar) is attracted by the L2 E-grammar (the grammar of a speech group) of
the speaker’s community. Such attraction, called the “E-tether”, is the crux of the
stagnation. When the E-grammar of the learner’s community is not identical to the
target language (TL), the E-tether will prevent the progression towards the TL. By
resorting to the tethering effect of the non-native variety spoken in a learner’s
speech community, the ETT gives a new account for the bottleneck problem in L2
acquisition. It also shows that such interaction between a learner and the external
environment is describable by generative theories.

The ETT takes into account both the roles of I-language and E-language in
L2 acquisition. Accordingly, the E-tether, which is the central component of the
ETT, functions as the key that links I-language with E-language. The E-tether has
both cognitive and affective grounds. From a cognitive perspective, the E-tether
can be due to the linguistic input provided by the E-language of the learner’s
community (i.e. EcommuniTy). Since Ecommunity constitutes a big proportion of
input data, it inevitably affects the outcome of grammar learning. From an
affective perspective, the E-tether can stem from the learner’s identification with
his/her community, which in turn is driven by the desire for recognition, affiliation
and security (Norton 2000:8). The Intergroup Model (Giles & Byrne 1982), for
example, contends that the learners who identify strongly with their L1
community will have little incentive to approximate the TL. Instead, they may
accentuate ethnic speech markers or even create their own distinctive
ethnolinguistic variety.

The ETT not only has theoretical grounds, but also gains empirical support.
This is clearly shown through the acquisition of English consonant clusters by the
native Cantonese speakers in Hong Kong and in Guangzhou. In the L2
E-language of the Hong Kong community and of the Guangzhou community,

there is a strong tendency to produce syllabic obstruents and to devoice word-final
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obstruents. Such E-language patterns, though different from the Standard English,
are attitudinally accepted by the Hong Kong people and the Guangzhou people. If
one does not recognize the role of Ecommunity in L2 acquisition, the L2 speakers’
acceptance of the “non-standard” patterns would be hard to explain. In fact,
empirical support for the ETT is not limited to the Hong Kong study and the
Guangzhou study, nor is it limited to phonological acquisition. The positive
attitudes of L2 speakers towards the local L2 variety are found, for example, also
in the acquisition of English pronunciations by Brazilians (El-Dash & Busnardo
2001) and in the acquisition of German syntax by the native English speakers in
the United States (Walter 2011), to list just a few.

The fact that L2 learners gravitate towards the E-language of their
respective communities suggests that I-language and E-language are not two
unrelated and irreconcilable entities. Instead, the I-language, which is based on
Universal Grammar (UG), and the E-language within which I-languages situate in
are in an interaction. The L2 I-languages in different external environments have
certain commonalities (cf. White 2003b) because they are governed by the same
principles from UG; the same UG develops into different L2s in different social
contexts because it is tethered to different E-languages. This is perhaps best stated
through an old Chinese proverb “i#&4: 5 Rl Bk, A 7 FEIERI AR, Translated

into English, it says “The same seeds sown in geographically different areas can
grow into fruits with different flavors”.

8.2 Sociolinguistic and educational implications

With the establishment of the ETT, a question that follows would be, besides
offering a new understanding of L2 acquisition, what sociolinguistic or
educational implications it will bring.

From a sociolinguistic perspective, the E-tether serves to attract more new
speakers for the emerging L2 variety in a community. An ultimate consequence of
this is that it will facilitate the formation of new linguistic varieties. When there
accumulates a critical mass of language users, a non-native variety may gradually
become stabilized. This is particularly important for the study of new linguistic
varieties, especially the study of World Englishes. Under the framework of the
ETT, varieties like Indian English have become relatively stabilized because they
have accumulated a large number of speakers under the help of the E-tether. Such
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accumulation can be a long process, spreading from a small group of English
users at the earliest stage to the whole community, lasting for over a century.
Though it is still controversial as to whether Guangzhou English (GZE) is a
recognizable variety (see Bruthiaux 2003:168 for criteria to define a variety in the
Expanding Circle), it is of little doubt that the Guangzhou people speak English
with a Cantonese accent. When a growing number of English learners in
Guangzhou are tethered to this accent, GZE may eventually develop into a
recognized and stabilized variety in the future. A long-term result of the E-tether is
that the same language may give rise to different varieties in different speech
communities, thereby accelerating linguistic diversity.

The ETT also has implications on the interpersonal communication within a
society, because, rather than impeding communication, Ecommunity €an act as the
facilitator of the interaction between L2 speakers, especially when intelligibility is
taken into consideration. Evidence from intelligibility research has shown that
non-native accents do not necessarily entail unintelligibility (Smith & Rafigzad
1979; Smith 1992; Munro & Derwing 1995), running against the early claim that
L2 speakers should be “free of any indication that the speaker is not a clinically
normal native” (Griffen 1980, cited in Munro 2008:193). In the experiment of
Smith & Rafigzad (1979), for instance, native English speech (American English
in this case) was always ranked among the least intelligible compared to
non-native speech such as Indian English and Sri Lanka English by native English
listeners and the L2 English listeners from different L1 backgrounds. Similarly, in
a study on the intelligibility of native and non-native Dutch accents, van
Wijngaarden (2001) observes that, for non-native listeners, the non-native accent
with enough clarity is more intelligible than the native accent.

There is evidence further showing that Ecommunity €njoys intelligibility
advantage. That is, L2 speakers tend to find the non-natives from the same L1
background at least as intelligible as native speakers, a phenomenon named as
“matched interlanguage speech intelligibility benefit” (MISIB) (Bent & Bradlow
2003). As Bent & Bradlow (2003:1607) indicates, MISIB is based on the shared
phonetic and phonological knowledge between the speaker and the listener. For
the non-natives who share an L1, their shared linguistic knowledge covers the
aspects of both the L1 and the TL; for the non-native/native pair, the shared

knowledge includes only the knowledge of the TL insofar as it is developed in the
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non-native. The shared L1 also benefits intelligibility at a broader discoursal level.
Sridhar & Sridhar (1992:101), for example, notes that “given that [L1] transfer
features are not idiosyncratic to learners but shared by speakers with the same
substratal languages, they serve as effective simplification strategies, modes of
acculturation ... and as markers of membership in the community”. L1 transfer
thus functions “as the grease to make the wheels of bilingual communication turn
smoothly”. As a result of the MISIB, Ecommunity, Which is affected by the shared
L1 of the L2 speakers in a community, constitutes the most intelligible and
possibly the most effective communication tool for those speakers. This will
inevitably strengthen the unity of a speech community.

In recognition of the tethering effect and the potential advantages of
Ecommunity, the final educational dilemma we need to face is whether or not the
trend of the E-tether should be prevented. The answer to this dilemma largely
depends on whether the goal of L2 acquisition is to reach a stage comparable to
the native speakers of the TL or to master a new tool of communication. If the
goal of acquisition is to approximate a native model, the E-tether certainly will
hinder this process. To prevent the E-tether, people need to set up international
schools where teachers are from the native-speaking communities or to send L2
learners abroad to study in native environments. Simply following a native model,
however, has been argued to be unrealistic and inappropriate (Kachru 1992:357;
Kirkpatrick 2007:188). From a practical consideration, the extent to which the
majority of the L2 speakers in non-native environments have direct access to
native models would be in doubt. Macauley (1988) indicates that many (if not
most) English teachers in the non-Inner Circle countries do not themselves speak
a native variety, which would yield a paradoxical situation if a native model is
imposed on students. In Kenya, for instance, very few native models are available
in the school system. The English exposed to most Kenyans is the variety used in
Kenya by Kenyans (Kioko & Muthwii 2001). In terms of appropriateness, a native
model may not be the most suitable choice either. As is mentioned above,
Ecommunity €an even be more intelligible than native varieties to L2 speakers. In
real communication, it is also found that “the culture-bound localized strategies of,
for example, politeness, persuasion, and phatic communication transcreated in
English are more effective and culturally significant than are the native strategies

of interaction” (Kachru 1991:219). A native-like state of L2 acquisition is thus
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unnecessary.

If the goal of L2 acquisition is to master a new tool of communication, the
E-tether may even promote learning, owing to the intelligibility advantage of
Ecommunity. According to the Input Hypothesis (Krashen 1982), L2 acquisition
takes place through the access to comprehensible input. In other words, input
contributes to L2 acquisition only if it can be understood, whereas the
incomprehensible part is merely “noise” (p.63). The highly comprehensible
Ecommunity therefore functions as a major contributor of meaningful input, and
the E-tether is significant in this process as it leads learners towards the most
comprehensive source of input. In this sense, it is perhaps more sensible to view

the E-tether as a bliss rather than a curse to L2 learners.

8.3 Limitations and future recommendations
The present study proves the applicability of the ETT in Hong Kong and
Guangzhou, but the experiments still have rooms for improvement in several
aspects. Firstly, as is indicated in 81.5.2, the attitudinal statement “I like the way it
is pronounced” can be interpreted in a number of ways. Though this statement
enables one to test if there is preference for a particular phonological pattern, it
fails to provide a detailed account for the preference. The second limitation,
closely related to the first one, is that the subjects in the test are allowed to rate
different pronunciation stimuli equally. Despite its usefulness in dealing with the
variation in a language, the same preference rating to these stimuli may derive
from different reasons. For example, one stimulus may receive full mark because
of its pleasantness and another for its “standardness”. Thirdly, the 10 informants
based on whom the E-grammar in each city is generalized may not represent the
whole community. To fully describe the E-language patterns of the two cities, one
ideally needs corpora which are built on the speech of a large number of speakers.
Given the above limitations of the present study, more subjects can be
invited in the future to give a more comprehensive description of E-grammars. It
is also meaningful to recruit participants from other age or educational groups or
from different social classes, so as to probe into how the tethering effect varies
according to these social variables. In multilingual contexts such as Singapore or
India, a variable that deserves attention is the linguistic background of speakers,

because the multilingual speakers in such communities are often heterogeneous in
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terns of their linguistic repertoire. As Lim (2007) points out, the emergent new
linguistic variety in a community can be affected by the other languages present
the community and the social dominance of these languages. A direction in the
future is to investigate whether the linguistic background of speakers can affect
the tethering effect.

It should be pointed out that the present study mainly deals with the
acquisition taking place in non-native environments, since Hong Kong belongs to
what Kachru (1985:366-367) terms as the “Outer Circle” where English has
official functions, and Guangzhou to the “Expanding Circle” where the use of
English is restricted mostly to educational contexts. What remains to see is the
explanatory power of the ETT to the L2 learners in native environments. As is
stated in 81.4.3, the E-tether is from the social network of learners, not simply the
location. A suitable case to test the effectiveness of the ETT in native
environments is the minority groups who learn the dominant language of a society,
such as the Chinese communities in California who learn English. By
investigating the attitudes of these learners towards the L2 used by their own
community as opposed to the other varieties such as the Standard American
English, one would be able to see whether the tethering effect applies to such
communities.

Readers may also note that most of the L2 in question in this dissertation is
English. This is unsurprising given the status of English as a global lingua franca,
with 430 millions L2 speakers by 2003 (Crystal 2003:68; Jenkins 2015:2 suggests
that the actual figure can even be more and may have further increased since
2003). Studying the acquisition of English is thus convenient and caters the needs
of a large number of learners. Though it is shown in &.5 that the ETT works for
the acquisition of German in the United States, more evidence from the
acquisition of other languages is needed to test whether the ETT is a universal
theory that suits not only English. It is suggested that future studies explore the
acquisition of both those major languages such as Chinese or French and those
that are internationally less-used such as Javanese or Tagalog. This will ultimately
contribute to a more profound understanding on how the ETT operates in different

social environments and for learners of different languages.
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Appendix 1

Appendix 1
Measurement of the Distance between Constraint Rankings

Inspired by the r-measure proposed by Prince & Tesar (2004), this dissertation
measures the distance between two constraint rankings through the difference in
dominance relationship. Suppose there are two rankings R; and R,, shown below.

(1) a. R A’ B >> C? D?
b. Ry c’>>Al>>B?>> D?

A, B, C, and D denote different constraints. In Ry, A and B are dominated by no
constraint, indicated by the superscript number “0”. C is dominated by two
constraints (i.e. A and B), denoted by the superscript “2”. The same is for D. Such
number of constraints that dominate a given constraint is called the dominated
value of a constraint. In R,, B is dominated by C and A. Its dominated value is
thus 2. The value of D is 3 since there are three constraints (C, A, and B) above it.
To measure the ranking distance between R; and Ry, one only needs to
calculate the difference in dominated values between the constraints in each
ranking. For A, the value difference is 1 (1-0=1); for B, the difference is 2 (2-0=2);
for C, the difference is 2 (2-0=2); for D, it is 1 (3-2=1). When the differences of
all constraints add up, one gets the ranking distance between R; and R,. This
distance is 6 (1+2+2+1=6). Greater similarity in the position of individual

constraints certainly will lead to smaller ranking distance.

180



© © N o gk~ w DN PE

W RN N RN DN RNDNDNDNNNDNDRPR R P B P B P R P
S © ® N o O R WN P O ©®NO® oA LN PO

afraid
age
Alps
amuse
anguish
anklet
ant
approve
ask
asked
asks
bangs
begged
begs
blast
bled
bloom
blunt
blur
brief
Britain
bronze
build
bulb
bulbs
cashback
clarify
Clark
clear
cliff

Appendix 2

Word List for the Production Test

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

close
closure
clothing
clubbed
Constantine
corpse
crawl
crisp
crow
crown
cry

cube
digest
disband
disclaim
discuss
dumped
east

eats

Ed

edge

elf

else

elves
encourage
encouraging
English
ex-con
excuse

exhale
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61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

explode
fabric
fact
famed
fed
film
fish
flap
flirt
flu

fly
foolish
frank
Franks
free
freshness
friend
fringe
games
gasped
gasps
gave
glue
grab
grant
grape
help
helped
hobnob

implore
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91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

improve
inch
increasing
indefinite
independent
inflict
infuse

ink

inked
inks
instinct
instrument
I-Tunes
jasmine
jumps
kept

lapse
lapsed
larks

lend

lift

lisp

lived
lives

lock

log

lump
matched
melt

milk

121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.
148.
149.
150.

misquote
ounce
owns

0X
participate
peacemaking
play

pray
presidency
puffs

raised
range
recommend
recruiter
refrigerator
relationship
representative
rushed
scratch
scree
segment
senseless
sequence
shameless
shelve
shelved
skate
skating
slope

small
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151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
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smooth
snatch
spa

spare
sphere
spiritual
splendid
split

spoil
spray
spring
springs
squeeze
stain

star

string
stupid
suppose
swim

text
thankful
trenched
tweet
underpaid
understand
urge
Welsh
whereabout
wolf

woodland



Appendix 3

Appendix 3
Question Sheet for the Attitudinal Test

Note: You will hear several pronunciations for certain English words. Some of
them are different while some are the same. When hearing a pronunciation, please
rate whether you like it in a five-point scale. There is no right or wrong. You can
give full mark (5 Points) to more than one pronunciation (you may even give full
mark to all pronunciations if they are all acceptable to you).

(Please circle from 1 to 5 where 1 is “Strongly disagree” and 5 is “Strongly
agree”)

1. Spring

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 -~ Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree

2. Hence

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree

3. Kept

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

4. Melt

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

! The tested words in Appendix 4 and 5 are randomized in the question sheet. This question sheet
also includes several words with CCC syllable margins. These words however are not under the
scope of the study because the dissertation focuses on CC syllable margins.

2 The subjects were allowed to rate different pronunciation stimuli equally because language
variation can often be found within a speech community. That is, the same underlying form may
have multiple actual phonetic realizations. For example, in Makonde which is spoken in
Mozambique, the phoneme /f/ can be pronounced either as [s] or [f] (Odden 2005:60). It is
possible that these variants are evaluated equally by its speakers.
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@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

5. Eats

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

6. Camp

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

7. Clear

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

8. Rent

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

9. East

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

10. Milk

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
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@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

11. Stay

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

12. AIDS

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

13. Help

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

14. Lend

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

15. Pray

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

16. Fact

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
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@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

17. Bronze

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

18. Lift

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

19. Bulb

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

20. Else

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

21. Frank
| like the way it is pronounced.

(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

22. Ants

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
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@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

23. Range

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

24. Ox

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

25. Lisp

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

26. Text

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

27. Lived

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

28. Cry

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
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® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

29. Ask

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

30. Inch

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

31. Lifts

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

32. Clubbed

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

33. Lapse

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

34. Split

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

35. Build
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| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

36. Play

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

37. Puffs

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

38. Begged

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

39. Self

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

40. Snow

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

41. Film

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
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@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

42. Welsh

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

43. Facts

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

44, Bands

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

45. Shelve

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

46. Skate

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

47. Fly

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
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48. Boasts

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 =--- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

49. Alps

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

50. Opts

| like the way it is pronounced.
(D Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

51. Sleep

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

52. Milked

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

53. Scratch

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree
® Strongly disagree ---- 1 ---- 2 -=-- 3 ---- 4 ---- 5 ---- Strongly agree

54. Hubs
| like the way it is pronounced.
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(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

55. Selves

| like the way it is pronounced.
(@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 =--- 3 ---- 4 ---- 5 ---- Strongly agree

56. Smoke

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree

57. Milks

| like the way it is pronounced.
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 -~ Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree
® Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 - Strongly agree

58. Speak

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

59. Whelm

| like the way it is pronounced.
(O Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree
@ Strongly disagree ---- 1 ---- 2 ---- 3 ---- 4 ---- 5 ---- Strongly agree

Appendix 3

Personal Information

Student ID Age

Gender City of Origin

Languages known: English[ ] Cantonese [ ] Mandarin[ ] Others

(tick as appropriate)
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Appendix 4
Stimuli Testing the Attitudes towards Consonant Clusters

. The variant stimuli of the words testing onset clusters

Clear

a. [K"o]

b. [K"o]

c. [kM.'l9]
d. [k™Io]
Cry

a. [khai]

b. [k"ar]

c. [kM.'1ai]
d. [K'.aai]
Fly

a. [flai]

b. [fai]

c. [fu.lar]
d. [flai]
Frank

a. [frenpk]
b. [fenk]

c. [fu.'renk]
d. [fienk]
Pray

a. [pher]

b. [p"ei]

c. [p"u.'rer]
d. [p".e1]
Scratch

a. [skietf]
b. [skeetf]
C. [sko.'xatf]
d. [s.kizetf]
Skate

a. [skert]

b. [sert]

c. [st'kert]
d. [s.kert]
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8. Smoke
a. [smouk]
b. [souk]
c. [sr.'mouk]
d. [s.mouk]
9. Speak
a. [spik]
b. [sik]
c. [si'pik]
d. [s.piK]
10. Split
a. [spit]
b. [spit]
c. [spu.'lit]
d. [s.plit]
11. Spring
a. [spam]
b. [spm]
c. [spu.'nm]
d. [s.pamn]
12. Stay
a. [ster]
b. [se1]
c. [st'ten]
d. [s.ter]

B. The variant stimuli of the words testing coda clusters

13. AIDS
a. [erdz]
b. [ers]
14. Ask
a. [a:sk]
b. [a:s]
c. ['a:skP]
d. [a:s.k"]
15. Bronze
a. [bionz]
b. [bion.s]
16. Camp
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17.

18.

19

20.

21.

22.

23.

[k"aemp]
[k"aem]
['kPaem.pPo]
[k"aem.p"]

o0 o

East

e

[i:st"]
b. [is]

c. [is.th9]
d. [iis.t"]

Eats

o

[i:ts]
b. [i:t]
c. [ig]
d. [its]

. Else

a. [els]
b. [el]
c. ['elsi]
d. [els]

Fact

[faek"t"]
[Fack"]
[faet"]
['fek.t"o]
[faek.t"]

i

©® oo o

Frank

a. [frenk™]

b. [fien]

c. ['fien.k"s]
d. [fien.k"]

[hel.p"]

Hence
[hens]
b. [hen]
c. [hen.si]
d. [hen.s]

o
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24.

25.

26.

217.

28.

29.

30.

31.

Inch

a. [intf]
b. [in]

c. [lin.tfi]
d. [in.tf]

Kept

a. [kept]

b. [kep]

c. ['kep.t"s]
d. [kep.t"]

Lapse

[leeps]
[lees]
[leep]
['lee.p"us]
[leep.s]

® o0 o

Lift
a. [hff]
b. [Iif]

c. [lif.tha]
d. [lif.t

Lisp

[lisp]
[11s]
['lis.p"u]
[l1ps]
[I1s.p"]

®oo0ow

Melt

a. [melt]

b. [mel]

c. ['mel.thq]
d. [mel.t"]

ilk
[milk]
[mul]
[MiK]
['mil.k"o]
[mil.K"]

o opopl

Puffs
a. [phafs]

b. [p"af]
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c. ['p"a.fus]

d. [p"afs]
32. Range

a. [1emn.dz]

b. [1emnd3z]
33. Rent

a. [1ent"]

b. [1en]

c. [en.thg]

d. [sen.t"]
34. Self

a. [self]

b. [sel]

c. ['sel.fu]

d. [sel.f]
35. Shelve

a. [felv]

b. [fel]

c. [Jel.f]
36. Welsh

a. [welf]

b. [wel]

c. ['wel[fi]

d. [wel[]
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Appendix 5
Stimuli Testing the Attitudes towards Final Obstruent Devoicing

1. Begged

a. [begd]

b. [bekt"]
2. Bronze

a. [bionz]

b. [bions]
3. Build

a. [bild]

b. [brlt"]
4. Bulb

a. [balb]

b. [balp"]
5. Clubbed

a. [k"labd]

b. [K"lap"t"]
6. Hubs

a. [habz]

b. [hap"s]
7. Lend

a. [lend]

b. [lent"]
8. Lived

a. [hvd]

b. [Irft]
9. Range

a. [1eind3]

b. [remntf]
10. Shelve

a. [felv]

b. [felf]

198



Appendix 6

Appendix 6
Average Preference Ratings of the Stimuli in the Attitudinal Test
(the Hong Kong Study)

A. The average preference ratings of the stimuli testing consonant clusters

The table in (A6-1) shows the average preference ratings made by the 129 Hong
Kong subjects towards the different variant stimuli testing consonant clusters (cf.
Appendix 4). Based on the preference judgments made in a 5-point scale (cf.
(4-16)), the maximum mean score is 5 and the minimum is 1, with a higher score
indicating a higher degree of preference. Within each tested word, the mean scores
of different variant stimuli are arranged from high to low. The rightmost column
indicates whether the mean score of a certain variant is significantly different
from the highest-rated one, following the Student-Newman-Keuls (SNK) test (p <
0.05). In this column, “Yes” indicates a variant significantly lower than the
highest-rated one; “No” means that a variant is statistically similar to the
highest-rated one and hence can also be regarded as highest preferred; the

highest-rated variant is marked as “N/A”.

(A6-1) Average preference ratings of the stimuli testing consonant clusters

No. | Tested Variant Means | Standard | Whether significantly lower than
words stimuli deviation | the highest one (p < 0.05)
Clear [K"la] 4.33 0.75 N/A

[K".I19] 1.58 0.84 Yes
[K"o] 1.44 0.71 Yes
[k"2.'l19] 1.44 0.69 Yes
Cry [K"1ar] 3.80 1.04 N/A
[k.1a1] 3.42 1.12 Yes
[kP2.'sa1] 2.70 1.17 Yes
[KPar] 1.19 0.45 Yes
Fly [flar] 4.06 0.87 N/A
[fu.'la1] 3.11 1.21 Yes
[f.lar] 2.96 1.19 Yes
[far] 1.48 0.71 Yes
Frank [fraenk] 2.90 1.25 N/A
[fu.'xeenk] 2.81 1.11 No
[f.xeenk] 2.06 0.99 Yes
[feenk] 1.71 1.01 Yes
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No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
5. | Pray [p".1e1] 2.34 1.16 N/A
[p"u.'ze1] 1.91 0.96 Yes
[p"1e1] 1.85 0.94 Yes
[per] 1.33 0.63 Yes
6. | Scratch [skaeet(] 4.34 0.73 N/A
[s.kaeet(] 3.80 0.99 Yes
[sko. reetf] 2.52 1.02 Yes
[skeetf] 1.57 0.82 Yes
7. | Skate [skert] 3.01 1.14 N/A
[s.kert] 2.22 1.02 Yes
[sert] 1.23 0.46 Yes
[s1.'kert] 1.11 0.36 Yes
8. | Smoke [smouk] 4.14 0.92 N/A
[s.mouk] 3.12 0.99 Yes
[souk] 1.29 0.52 Yes
[s1.'mouk] 1.24 0.56 Yes
9. | Speak [s.pi:k] 2.88 1.06 N/A
[spi:K] 2.31 1.10 Yes
[sik] 1.20 0.48 Yes
[s1.'pi:K] 1.20 0.54 Yes
10. | Split [s.plit] 3.57 1.12 N/A
[split] 3.47 1.21 No
[spu.'lit] 2.88 1.18 Yes
[sprt] 1.67 0.99 Yes
11. | Spring [spam] 3.59 0.86 N/A
[s.pam] 3.42 0.99 No
[spu.'xm] 3.10 0.90 Yes
[spig] 1.34 0.61 Yes
12. | Stay [s.ter] 3.13 1.21 N/A
[ster] 2.35 1.17 Yes
[s1.'ter] 1.14 0.50 Yes
[ser] 1.12 0.35 Yes
13. | AIDS [ers] 3.35 1.12 N/A
[exdz] 1.91 0.90 Yes
14. | Ask [a:sk"] 4.08 0.87 N/A
[a:s.k"] 3.78 0.94 Yes
[a:s] 2.44 1.00 Yes
['a:s.k"s] 1.98 0.91 Yes
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No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
15. | Bronze [bion.s] 3.93 0.90 N/A
[bionz] 3.80 0.95 No
16. | Camp [K"aemp] 4.09 0.98 N/A
[KPeem.p"] | 3.77 1.07 Yes
[K"aem] 2.80 1.18 Yes
['KMeem.p™o] | 2.12 0.91 Yes
17. | East [i:st"] 3.73 1.01 N/A
[i:s.t"] 3.18 1.07 Yes
[i:s] 2.14 0.95 Yes
['i:s.t"0] 1.40 0.58 Yes
18. | Eats [i:ts] 3.61 0.99 N/A
[i:s] 3.11 1.10 Yes
[i:t] 2.02 0.84 Yes
19. | Else [els] 4.02 0.91 N/A
[el.s] 3.78 0.94 Yes
[el] 3.09 0.63 Yes
['el.si] 1.24 0.56 Yes
20. | Fact [feck"t"] 4.09 0.94 N/A
[faet"] 3.48 1.33 Yes
[fek.t"] 2.97 1.01 Yes
[fek"] 2.25 0.94 Yes
['fek.t"s] 1.55 0.68 Yes
21. | Frank [freen.k"] 2.99 1.24 N/A
[freenk"] 2.91 1.25 No
['fien.k™] |2.84 1.05 No
[freen] 2.02 1.07 Yes
22. | Help [hel.p"] 4.04 0.82 N/A
['hel.p"u] 3.14 1.27 Yes
[help] 2.88 1.33 Yes
[hel] 1.88 0.95 Yes
23. | Hence [hens] 3.68 0.98 N/A
[hen.s] 3.44 0.98 Yes
[hen] 1.35 0.60 Yes
[hen.s1] 1.31 0.64 Yes

201




Appendix 6

No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
24. | Inch [int(] 4.40 0.69 N/A
[in.tf] 391 0.85 Yes
[in] 1.50 0.65 Yes
['in.tfi] 1.30 0.67 Yes
25. | Kept [kep.t"] 411 0.88 N/A
[kept] 3.34 1.35 Yes
[kep] 2.20 1.07 Yes
['kep.t"o] 1.41 0.66 Yes
26. | Lapse [leeps] 4.10 0.87 N/A
[laep.s] 3.55 1.06 Yes
['lee.p"us] 3.25 1.00 Yes
[laes] 2.71 1.21 Yes
[leep] 1.63 0.78 Yes
27. | Lift [1xft] 4.22 0.85 N/A
[lif.t"] 3.71 0.87 Yes
[Irf] 2.33 0.99 Yes
['lif.t"9] 1.57 0.68 Yes
28. | Lisp [lisp] 3.81 1.09 N/A
[l1s.p"] 3.20 1.09 Yes
[11s] 2.45 1.01 Yes
['is.p"0] 2.00 0.88 Yes
[l1ps] 1.90 1.14 Yes
29. | Melt [melt] 4.24 0.79 N/A
[mel.t"] 3.54 0.92 Yes
['mel.t"s] 1.50 0.69 Yes
[mel] 1.47 0.75 Yes
30. | Milk [milk] 3.78 1.17 N/A
[mil.k"] 3.05 1.21 Yes
['mil.k"9] 2.41 0.94 Yes
[mil] 1.97 0.88 Yes
[mik] 1.11 0.38 Yes
31. | Puffs [p"Af.s] 3.73 0.84 N/A
[p"afs] 3.61 0.92 No
[p"Af] 2.21 0.92 Yes
['p"a.fus] 1.98 0.90 Yes
32. | Range [1e1nd3] 4.27 0.80 N/A
[1e1n.d3] 1.78 0.90 Yes
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No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
33. | Rent [1en.t"] 4.16 0.78 N/A
[1ent"] 3.81 1.02 Yes
['1en.t"o] 2.17 0.91 Yes
[xen] 2.01 0.90 Yes
34. | Self [self] 3.96 0.92 N/A
[sel.f] 3.60 0.96 Yes
['sel.fu] 1.84 0.83 Yes
[sel] 1.56 0.80 Yes
35. | Shelve [felf] 3.33 1.08 N/A
[fel .f] 3.28 1.10 No
[felv] 2.58 1.09 Yes
[fel] 1.64 0.74 Yes
36. | Welsh [welf] 4.02 0.93 N/A
[wel.f] 3.95 0.85 NO
[wel] 1.50 0.70 Yes
['wel fi] 1.40 0.70 Yes

B. The average preference ratings of the stimuli testing final devoicing

The table in (A6-2) shows the 129 Hong Kong subjects’ preference ratings for the

variants that produce or not produce final obstruent devoicing (cf. Appendix 5).

(A6-2) Average preference ratings of the stimuli testing final obstruent devoicing

No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
1. | Begged | [bek"t"] 3.93 0.94 N/A
[begd] 3.88 1.02 No
2. | Bronze [bipnz] 3.80 0.95 N/A
[baons] 3.66 1.02 No
3. | Build [brlt"] 3.97 0.86 N/A
[brld] 3.72 1.14 Yes
4. | Bulb [balb] 3.48 1.13 N/A
[balp"] 2.85 1.15 Yes
5. | Clubbed | [K"ap"t"] |3.71 1.06 N/A
[K"Abd] 3.11 1.28 Yes
6. | Hubs [hap"s] 4.02 0.96 N/A
[habz] 3.13 1.09 Yes
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No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
7. | Lend [lent™] 4.02 0.85 N/A
[lend] 4.00 0.92 No
8 | Lived [Ift"] 4.20 0.83 N/A
[lvd] 3.67 1.14 Yes
9. | Range [xe1nd3] 4.27 0.80 N/A
[xemnt/] 3.69 0.99 Yes
10. | Shelve [felf] 3.33 1.08 N/A
[felv] 2.58 1.09 Yes
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Appendix 7

Average Preference Ratings of the Stimuli in the Attitudinal Test

(the Guangzhou Study)

A. The average preference ratings of the stimuli testing consonant clusters

Following the same presentation method in Appendix 6, (A7-1) shows the average

preference ratings made by the 66 Guangzhou participants towards the phonetic

variants that represent different ways of producing consonant clusters.

(A7-1) Average preference ratings of the stimuli testing consonant clusters

No. | Tested Variant Means | Standard | Whether significantly lower than
words stimuli deviation | the highest one (p < 0.05)
Clear [K"lio] 4.39 0.76 N/A

[K"a.'li] 3.64 1.33 Yes
[K".110] 1.27 0.54 Yes
[K"19] 1.20 0.53 Yes
Cry [K"xar] 3.97 1.02 N/A
[k".1a1] 2.86 1.23 Yes
[k™o.'1a1] 2.71 1.16 Yes
[k ar] 1.17 0.48 Yes
Fly [flar] 4.06 1.09 N/A
[fu.'la1] 3.35 1.18 Yes
[f.lar] 2.44 1.15 Yes
[far] 1.52 0.92 Yes
Frank [freenk] 3.88 1.13 N/A
[fu.'xeenk] 3.15 1.14 Yes
[feenk] 291 1.59 Yes
[f.1eenk] 1.91 1.00 Yes
Pray [p"1e1] 2.55 1.46 N/A
[p".1e1] 2.24 1.04 No
[p"u.'ze1] 2.20 1.41 No
[pPer] 1.26 0.56 Yes
Scratch [skreetf] 4.70 0.58 N/A
[s.kaeet(] 3.86 1.07 Yes
[sko.'reet{] | 2.45 1.07 Yes
[skeetf] 1.79 1.05 Yes
Skate [skert] 3.53 1.29 N/A
[s.kert] 2.17 1.18 Yes
[sert] 1.23 0.58 Yes
[s1.'kert] 1.14 0.46 Yes
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No. | Tested Variant Means Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
8. | Smoke [smouk] 4.79 0.51 N/A
[s.mouk] 3.23 1.26 Yes
[st.'mouk] | 1.27 0.57 Yes
[souk] 1.20 0.47 Yes
9. | Speak [spi:K] 4.00 1.15 N/A
[s.pi:k] 3.42 1.31 Yes
[s1.'pik] 1.23 0.70 Yes
[si:k] 1.06 0.30 Yes
10. | Split [spltt] 3.97 1.18 N/A
[s.plrt] 3.30 1.25 Yes
[spu.'lit] 3.1 1.23 Yes
[spit] 1.68 0.95 Yes
11. | Spring | [spam] 4.17 0.94 N/A
[s.pain] 3.38 1.17 No
[spu.'1m] 3.00 1.08 Yes
[spm] 1.36 0.76 Yes
12. | Stay [s.ter] 2.74 1.24 N/A
[ster] 2.20 1.23 Yes
[ser] 1.22 0.60 Yes
[s1.'ter] 1.20 0.64 Yes
13. | AIDS [e1s] 3.31 1.17 N/A
[erdz] 2.86 1.38 Yes
14. | Ask [a:sk"] 4.43 0.84 N/A
[a:s.k"] 411 1.04 No
[a:s] 2.76 1.10 Yes
['a:s.k"] 2.06 1.00 Yes
15. | Bronze [bipnz] 4.14 0.93 N/A
[bion.s] 3.94 0.97 No
16. | Camp [K"eem.p"] | 4.38 0.91 N/A
[K"eemp] 4.21 1.03 No
[kPaem] 2.89 1.23 Yes
['k"eem.p"s] | 2.59 1.26 Yes
17. | East [i:st"] 3.77 1.27 N/A
[i:s.t"] 3.18 1.14 Yes
[i:s] 2.21 1.02 Yes
[i:s.t"0] 1.92 0.93 Yes
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No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
18. | Eats [i:ts] 3.77 1.15 N/A
[i:s] 2.71 1.15 Yes
[i:t] 2.36 1.08 Yes
19. | Else [els] 4.35 0.79 N/A
[el.s] 4.14 0.99 No
[el] 1.53 0.85 Yes
['el.si] 1.52 0.88 Yes
20. | Fact [faek"t"] 4.58 0.82 N/A
[faet"] 3.82 1.26 Yes
[faek.t"] 2.98 1.26 Yes
[fek"] 2.76 1.18 Yes
['faek.t"s] 2.03 1.05 Yes
21. | Frank [f1zen.k"] 4.21 1.03 N/A
[freenk"] 3.88 1.13 No
['fien.k™] |2.85 1.32 Yes
[fren] 2.68 1.23 Yes
22. | Help [hel.p"] 4.32 0.75 N/A
[help] 2.74 1.29 Yes
['hel.p"u] 2.59 1.35 Yes
[hel] 241 1.08 Yes
23. | Hence [hens] 4.35 0.79 N/A
[hen.s] 3.89 0.99 Yes
[hen.s1] 2.00 0.98 Yes
[hen] 1.52 0.77 Yes
24. | Inch [int(] 4.55 0.71 N/A
[in.tf] 4.05 0.94 Yes
['in.tfi] 1.55 0.73 Yes
[in] 1.38 0.63 Yes
25. | Kept [kep.t"] 4.29 0.84 N/A
[kept] 3.65 1.36 Yes
[kep] 2.41 0.98 Yes
['kep.t"a] 1.62 0.87 Yes
26. | Lapse [leeps] 4.30 0.91 N/A
[leep.s] 3.94 0.96 Yes
[laes] 3.52 1.32 Yes
['lee.p"us] 3.52 1.06 Yes
[leep] 2.03 0.91 Yes
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No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
27. | Lift [1xft] 4.59 0.61 N/A
[lif.t"] 3.80 1.06 Yes
[Irf] 2.36 1.06 Yes
['lif.t"o] 2.03 0.99 Yes
28. | Lisp [l1sp] 4.42 0.86 N/A
[I1s.p"] 2.89 1.29 Yes
[l1s] 2.55 1.11 Yes
['lis.p"0] 1.98 1.05 Yes
[11ps] 1.97 1.16 Yes
29. | Melt [melt] 4.35 0.89 N/A
[mel.t"] 4.11 0.83 Yes
[mel] 1.88 0.81 Yes
['mel.t"o] 1.82 0.88 Yes
30. | Milk [milk] 4.03 1.07 N/A
[mil.k"] 2.71 1.27 Yes
['mil.k"2] 2.39 1.15 Yes
[mil] 2.26 1.00 Yes
[mik] 1.36 0.69 Yes
31. | Puffs [p"af.s] 4.17 0.90 N/A
[p"afs] 4.06 0.99 No
[p"Af] 2.32 1.07 Yes
['p"a.fus] 2.14 1.02 Yes
32. | Range [xend3] 4.36 0.91 N/A
[xemn.d3] 1.86 1.02 Yes
33. | Rent [1en.t"] 4.35 0.83 N/A
[1ent"] 4.08 0.95 No
['1en.t"s] 2.55 1.34 Yes
[xen] 1.98 0.85 Yes
34. | Self [self] 4.38 0.84 N/A
[sel.f] 4.18 0.91 No
[sel] 2.20 1.04 Yes
['sel.fu] 2.14 1.08 Yes
35. | Shelve [felf] 4.05 1.10 N/A
[fel.f] 3.45 1.25 Yes
[felv] 2.95 1.35 Yes
[fel] 2.23 1.13 Yes
36. | Welsh [wel.f] 4.35 0.92 N/A
[wellf] 3.92 1.17 Yes
['wel fi] 1.82 1.02 Yes
[wel] 1.65 0,83 Yes
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B. The average preference ratings of the stimuli testing final devoicing

The table in (A7-2) shows the 66 Guangzhou people’s average preference ratings

for the variant stimuli related to final obstruent devoicing (cf. Appendix 5).

(A7-2) Average preference ratings of the stimuli testing final obstruent devoicing

No. | Tested Variant Means | Standard | Whether significantly lower
words stimuli deviations | than the highest one (p < 0.05)
1. | Begged | [bek"t"] 4.31 0.88 N/A
[begd] 4.29 0.92 No
2. | Bronze [bionz] 4.13 0.93 N/A
[bions] 4.05 0.94 No
3. | Build [b1lt"] 4.36 0.92 N/A
[brld] 4.08 1.01 No
4. | Bulb [balb] 4.08 1.19 N/A
[balp"] 4.00 1.11 No
5. | Clubbed | [K"lap"t"] |3.98 1.16 N/A
[K"Abd] 3.92 1.10 No
6. | Hubs [hap"s] 4.35 0.85 N/A
[habz] 2.68 1.27 Yes
7. | Lend [lent"] 4.21 1.14 N/A
[lend] 4.17 1.06 No
8 | Lived [Irft"] 4.62 0.65 N/A
[lvd] 3.29 1.27 Yes
9. | Range [xe1nd3] 4.36 0.90 N/A
[xemnt/] 3.39 1.39 Yes
10. | Shelve [felf] 4.05 1.10 N/A
[felv] 2.95 1.35 Yes
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I. HK-F-23-01 (Transcriptions in 1PA)

Appendix 8

List of Transcriptions for Each Hong Kong Informant in the Production Test*

Appendix 8-1: HK-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid A.fieit dfiei.a A.fieit to.f1ei.a: o.fieit t.flei.a:
2. |age eitf tf.ei eit| tf.ei eit| tf.ei

3. | Alps elps s.el elps s.el elps s.elp

4, | amuse A.mius smiu.o A.mius smiu.A A.mius smiu.A
5. | anguish en.gwif fgwi.en en.gwif fgwi.en en.gwif fgwi.en
6. | anklet en.klet tlek.en en.klet klat.en en.klet tklo.en
7. |ant &nt t.aen ent t.en ent t.en

8. | approve o.pxu:f fpru.a A.pruf fpru.a o.pru:f fpru.a:
9. |ask ask kos.a: ask kos.a: ask ks.a:
10. | asked askt toks.a: askt tks.a: askt tks.a:
11. | asks asks sks.a: asks sks.a: asks sks.a:
12. | bangs bans sbaen bays sbaen baens sbaen
13. | begged be:kt tkbe: bekt tkbe bekt tkbe

14. | begs beks sbe beks sbek beks sbe

15. | blast blast tsis.la:p blast tos.bla: blast tsbla:
16. | bled blet dlep blet dlep blet tble
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Appendix 8-1: HK-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
17. | bloom blum lump blum lump blum lumb

18. | blunt blont tlonp blont tbon blant tblan

19. | blur blo: lo:p bloux lo:p blour loup

20. | brief biif fwip baif fbui: baif fbui:

21. | Britain bii.ton ton.buii bii.ton tom.bii bii.ton tom.bii
22. | bronze bions sbion bions sbion bions sbion

23. | build biut t.iup biut tbiu biut tbiu

24. | bulb bap p.Ap bap" bap bap" p.bap

25. | bulbs bAps sbap baps sbAp baps sbAp

26. | cashback keef.baek kbaf ke kaef.baek kbaf ke kaef.baek kbaf ke
27. | clarify ke.xi.fai fai.zi.kle klae.wi.fai fai.zi.kle klae.10.fai fai.xi.klae
28. | Clark klak klak klak klak klak k.kla

29. | clear klio Akl klio a.kli: klio a.kli:

30. | cliff klif tkli klif tkli klif fkli

31. | close klous sklou klous sklou klous sklou

32. | closure klou.fa fa.klou klou.s™a s“a.klou klou.s™a s“a.klou
33. | clothing klou.Oin Oin.klou klou.Oin Oin.klou klou.Oin Bin.klou
34. | clubbed klapt tklap klapt tklap klap tklap

35. | Constantine kons.ton.tin tin.ton.skon kons.ton.tin tin.ton.skon kons.ton.tin tin.ton.skon
36. | corpse kops skop kops skop kops skop

37. | crawl kio: 1ok kio: 1otk kiou ou.kio:
38. | crisp kiipsp pskiip kiips skiip kiisp pskai

39. | crow kiou ouki kiou oukir kiou oukx
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Appendix 8-1: HK-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
40. | crown kiong Ionk kian Jank kiony Tonk

41. | cry kiai aikx kiai aikx kiai aikx

42. | cube kjup pkju kjup pkiu kiup pkiu

43. | digest dai.dzest ts.dze.dai dai.dzest tos.dze.dai dai.dzest tas.dze.dai
44. | disband dis.ben ben.sdi dis.bent bens.di dis.ben bens.di

45, | disclaim dis.kleim keims.di dis.klem klems.di dis.klem klems.di
46. | discuss dis.gas ska.sdi dis.kas ska.sdi dis.kas ska.sdi

47. | dumped damt to.dam damt tdam damt tdam

48. | east ist ts.i ist ts.i: ist ts.i:

49. | eats is s.it its s.it its s.it

50. | Ed et t.e et t.e et t.e

51. | edge et| f.e etf tf.e etf tf.e

52. | elf elf f.el elf f.el elf f.el

53. | else els s.el els s.el els s.el

54. | elves elfs sf.el elfs sf.el elfs sf.el

55. | encourage en.ka.ieitf tf1ei.ka.on en.ko.1eit| tf1eika.en en.ka.zeitf t{1ei.ka.en
56. | encouraging en.ka.1ei.dzin dzin.1ei.ko.en in.ka.1i.dzip dzin.1ei.ko.en en.ka.1i.dzin dzin.1ei.ko.en
57. | English in.glif fgli.ip in.glif fgli.ip in.glif Jgli.ip

58. | ex-con eks.kon kons.ek eks.kon kons.ik eks.kon kons.ik

59. | excuse es.gius sgius.ik iks.kius skius.ik iks.kius skius.ik
60. | exhale eks.hei.ol ou.heis.ik eks.hel ou.he:s.ik eks.he:.ol ou.heis.ik
61. | explode eks.blout da.blous.ik es.blout da.blous.ik es.plout tblous.ik
62. | fabric fae.bik 1ik.fep fee.baik bii.fep fae.biik bii.fep
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Appendix 8-1: HK-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
63. | fact feekt tfe faekt tfe faekt tfe

64. | famed femt tfem femt tfem femt tfem
65. | fed fet dfe: fet" tfe fet to.fe
66. | film fim imf fim imf fim imf

67. | fish fif fi fif ffi fif ffi

68. | flap flaep blaef flaep laeff flaep pfle
69. | flirt floxt tloxf flot tlof flot tflox
70. | flu flu: lu:f flu: lu:f flu lu:f

71. | fly flai laif flai laif flai laif

72. | foolish fuelif fli.fu: fu.lif fli.fu: fu.lif fli.fu:
73. | frank fiepk kfien fiepk kfien fiepk kfien
74. | Franks fiegks skfien fiegs sfien fiepks sfiepk
75. | free fIi: Iif fIi: i:f fIi: 1i:f

76. | freshness fief.nis snaf.fie fief.nis snaf.fie fief.nas snaf.fie
77. | friend fient d.enf fient tfien fient tfien
78. | fringe frintf tfzinf frint tffiin frintf t{f1in
79. | games gems sgem gems sgem gems sgem
80. | gasped gaspt tpsga: gaspt tpsga gaespt tpsgae
81. | gasps gasps spsga: gasps spsgap gaesps spsga&p
82. | gave geif fgei ge:f fgei geif fgei

83. | glue glu: o.lutk glu: o.glu: glu: o.glu:
84. | grab giep bgiep giaep” bgaap giaep" pgie
85. | grant gIant tgian gJant tgian gaant tgiarn

213




Appendix 8-1: HK-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
86. | grape gieip pieik gieip pgiei gieip pgiei

87. | help help phel help phel help phel

88. | helped helpt thel helpt thelp helpt thel

89. | hobnob hop.no hop.hop hop.nop nop.hop hop.nop nop.hop
90. | implore im.plo:.a1 a1.plo:im im.plo:.o A.ploiim im.plo:.o A.plo:im
91. | improve im.pru:f fpru.im im.pru:f fpru.im im.pru:f fpru.im

92. | inch intf tf.in intf tf.in intf tf.in

93. | increasing in.kai:.sin sin.kiir.in in.kii.sip sin.kii.in in.k1i.sip sin.kii.in
94. | indefinite in.de.fi.nit tno.fon.de.in in.de.fo.nit tno.fon.de.in in.de.fi.nit tno.fon.de.in
95. | independent in.di.pen.dont tdon.pen.di.in in.di.pen.dont dont.pen.di.in in.di.pen.dont tdon.pen.di.in
96. | inflict in.flit tlif.in in.flit flit.in in.flit tfli.in

97. | infuse in.fius sfiv.in in.fius sfiu.in in.fius sfiu.in

98. | ink ink kin ink k.ip ink k.ip

99. | inked inkt tk.in inkt tk.in inkt tk.in

100.] inks ins sgin ins s.ip ins s.ip

101.] instinct ins.tint dips.in ins.tint dips.in ins.dint tdins.in
102.| instrument ins.tru.mont tman.tius.in ins.tiu.mant tman.tius.in ins.tiu.mant tman.tius.in
103.| i-Tunes ai.tuns stun.ai ai.tuns stun.ai ai.tuns stun.ai

104.| jasmine d3zAs.mon mons.d3A: d3zAs.mon mons.d3ae d3zAs.mon mons.d3z®
105.| jumps dzams sdzam dzams sdzam dzams sdzam

106.| kept kept tkep kept tkep kept tkep

107.| lapse leeps slep laeps slep laeps slep

108.| lapsed leepst tos.la:p laepst tos.laep leepst tslaep
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Appendix 8-1: HK-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
109.| larks laiks slak laks slak laks slak

110.| lend lent dlen lent tlen lent tlen

111.] lift lift tsif.li: lift tfli: lift tfli

112.] lisp lisp pos.li lisp pas.li lisp psli

113.] lived lift tfli lift tof li: lift tfli

114.| lives laifs sflai laifs sflai laifs sflai

115.| lock lok klo lok klo lok klo

116.| log log a.lo lo ol log glo

117.| lump lomp plom lamp plom lamp plam

118.| matched meeft t.tf.ma maetft totf.mee: maetft t.tf.ma
119.| melt melt tmel melt tmel melt tmel

120.| milk milk kmiu milk kmiu milk kmiu

121.| misquote mis.kwout tkwous.mi mis.kwout tkwous.mi mis.kwout tkwous.mi
122.| ounce ons s.on ons s.on ons s.on

123.| owns ons s.on ons s.on ons s.0n

124.| ox oks s.ok 0s S.0 0s S.0

125.| participate pa.ti.sa.peit t.pei.sa.ti.pa pa.ti.sa.peit pei.si.ti.pa pa.ti.sa.peit tpei.si.ti.pa
126.| peacemaking pis.mek.kin kin.mek.spi: pis.mek.kin kin.mek.spi: pis.mek.kin kin.mek.spi:
127.| play plei leip plei leip plei leip

128.| pray pIei Ieip plei Ieip plei eip1

129.| presidency pie.si.don.si si.don.so.pi1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.pie
130. | puffs pafs sfpap pafs sfpap pafs spaf

131.| raised Jeist dsiei Ieist tos.1ei Ieist tos.1ei
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Appendix 8-1: HK-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
132.| range Ieint| tf1ein Ient| tfwen Ientf t{1en

133.| recommend 1e.kom.ment men.ken.1e Ie.kom.ment men.ken.1e Ie.kom.ment men.kem.1e
134.| recruiter Ji.kau.ta to.kau.ai Ji.kri.ta to.kaut.xi Ji.kau.ta to. kau.ai
135.| refrigerator 1i.f1i.dzi.zei.to to.aei.dzo.forai | 1i.fii.dzo.1ei.to to.1ei.dzo.fii.ai zi.fie.dzu.aeito | to.ei.dzo.fu.ai
136.| relationship lilei.fon.fip fip.fon.lei.1i Jilei.fon.fip fip.fon.lei.1i Jilei.fon.fip fip.fon.lei.1i
137.| representative | 1e.pii.sen.tei.tif | fti.tei.sem.pii.ie | 1e.pii.sen.ti.tif f.ti.to.sem.pri.re | 1e.pri.sen.to.tif | f.to.to.sem.pii.ze
138.| rushed IASt tof.aat IAft tof.aat IAft tof At

139.| scratch sgaet tfgies skietf tfkies skaet| t{kies

140.| scree skai: itks skai: kii:s skai: kaii:s

141.| segment se.mant tmon.se se?.mont tmon.se se?.mont tmon.se

142.| senseless sens.les sles.sen sens.les sles.sen sens.nas sles.sen

143.| sequence si.kwons skwon.si: si.kwons skwon.si: si.kwons skwon.si:
144.| shameless fem.les sle.emf fem.les sle.fem fem.les sne.fem
145.| shelve felf ffel felf ffel felf ffel

146.| shelved felft tffel felft dof.fel felft tffel

147.| skate sgeit tgeis sgeit tgeis sgeit tgeis

148.| skating sgei.tin tin.geis skei.tip tin.keis ske:.tin tin.geis

149.] slope slup lups slup lups slup plups

150.| small Smo: mo:s Smo: mo:s SmMo: mos

151.| smooth smu:0 smu:0 smuf mu0s smuf Omus

152.| snatch sna&etf fnees snaetf fnees snet| tfles

153.| spa sba: a:ps sba: bais spa: pais

154.| spare speal ao.bes speal o.be:s sbeax o.be:s
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
155.| sphere sfi.o Afis sfiox o.fis sfiox ao.fis
156.| spiritual sbi.zi.tfou tfou.1i.bis sbi.i.tfou tfou.1i.bis sbi.xi.tfou tfou.1i.bis
157.| splendid sblen.dit dip.blens sblen.dit t.t.blens sblen.dit t.t.blens
158.| split sblit tblis sblit tblis sblit tblis
159.| spoil sbo.jol ou.bois sbo.jal ou.bois sbo.jol ou.bois
160.| spray sbiei pieis sbiei pieis sbiei pleis
161.| spring sbuiin winps spain piins spain biins
162.| springs sbiins sbiins sbiins sbiins spiins spiins
163.| squeeze Sgwiis Sgwi:s Sgwi:s sgwi:s SgwWiis Sgwi:s
164.| stain sden degs sten tens sten tens

165.| star sdaix dais sda: daiis sdaix dais
166.| string sdiin diins sdiin diins sdiin t1igs
167.| stupid stju.pit" to.pi.tju:s sdju.bit" pi.djus stju.pit" tpdjus
168.| suppose S9.pous Spou.sa $9.pous Spou.sa S9.pous Spou.sa
169.| swim swim wims swim wims swim wims
170.| text test tste test tsste test tsste
171.| thankful Bepk.fou fou.fepk Oepk.fou fou.fepk Oenk.fou fou.fenk
172.| trenched trentft t.tf.tfen trentft totf.tzen trentft ttftren
173.| tweet twit t.wit twit t.twi twit t.twi
174.| underpaid an.da.pei doa.pei.do.an an.da.peit pei.do.Aan an.da.peit pei.da.an
175.| understand An.da.sden dens.da.An an.da.sdent t.ten.sta.An an.da.stent ten.sta.An
176.| urge of tf.o1 oxtf tf.ou otf dz.o:
177.| Welsh welf f.wel welf f.wel welf f.wel
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
178.| whereabout wea.10.baut tbau.wa.o.we wea.10.baut baut.10.1¢ wea.10.baut tbau.1o.we:
179.| wolf wo:f f.wu: wuf f.wu: wof f.wor

180.| woodland wut.lent tlen.twut wud.len len.wut wut.len lent.wut
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Appendix 8-11: HK-F-24-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid Af1eit tfiei.a A.f1eit fieit.A Af1eit fieid.a
2. |age eit| tfei eit| tfei eit| tf.ei

3. | Alps elps selp elps selp elps sel

4. | amuse A.mius Sz.miu.A A.mius smiu.A A.mius mius.A
5. | anguish en.gwif fgwa.en en.gwif gwif.en en.gwif gwif.en
6. | anklet epk.let let.2enk enk.let let.epk enk.let let.enk
7. |ant ent ten ten ten ent ten

8. | approve A.pauf f.p1u.A A.pauf pauf.a A.pauf paufia
9. |ask ask ka.sA ask kas ask kas

10. | asked askt dok.sa askt dok.as a:skt dok.as
11. | asks asks sk.as ass sas asks sks.a
12. | bangs bapks senb banks s&np bays s&np
13. | begged bekt dok.be bekt dok.be be.got dok.be
14. | begs peks sep beks sep beks sep

15. | blast blast sw.lab blast tAsp blast stbla:
16. | bled bled teb blet dep blet dleb
17. | bloom blum mub blum lump bluim lu:imp
18. | blunt blant tsanb blant tanp blant tanp
19. | blur blo lab bla: laip blau la:p

20. | brief biif f1ib bii:f f1i:b biif f1ib
21. | Britain bii.ton ton.bui bii.ton ton.bui bii.ton ton.bii
22. | bronze bians SIA bions sIonp bians sbian
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud djub biut diup biut diup

24. | bulb bab bab bab bab bop bop

25. | bulbs bAps SPAp’ baps sbAp bAps sbAp

26. | cashback kae(.bek ka.bxf ke kae(.bek bak(.ka kae(.bek ba( ke
27. | clarify kle.xi.fai fai.zi.kle kle.xi.fai fai.zi.kle kle.xi.fai fai.zi.kle
28. | Clark klak kiak klak lak klak klak

29. | clear klio Akli klia Akli klia Akli

30. | cliff klif fkli klif flik klif lifk

31. | close klous sklou klous lousk klous sklou

32. | closure klou.fo fa.klou klou.{o fa.klou klou.{a fa.klou
33. | clothing klou.fin Bip.klou klou.0in Bip.klou klou.fin Oip.klou
34. | clubbed klA.pat pat.kla klA.bat bat.klap klA.bat dop.klap
35. | Constantine kons.ta.tin tin.tos.kon kon.ston.tin tin.ten.skon kon.ston.tin tin.ten.skor
36. | corpse kops sko kops sko kops sko

37. | crawl kio: lotk kio: lo:k kio: lotk

38. | crisp kiisp skai kiisp spkui kiisp spkui

39. | crow kiou wouk kiou Iouk kiou Jouk

40. | crown kiaun Jaunk kiaun Jaunk kiaun Jank

41. |cry kaai Aik kiai Iaik kiai 1aik

42. | cube kjup ba.kju kjup bjuk kjup bjuk

43. | digest dai.dzest ts.dze.dai dai.dzest sdze:.dai dai.dzest dzest.dai
44, | disband dis.bent dem.sdi dis.bent bens.di dis.bent bens.di
45, | disclaim dis.kleim eim.sdi dis.kleim kleim.sdi dis.kleim kleim.sdi
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas ska.sdi dis.gas gas.dis dis.gas gas.dis
47. | dumped dampt to.dam dampt dop.dam dampt dop.dam
48. | east ist st.i iist st.i: iist st.i:

49. | eats its S.i its si its si

50. | Ed ed de et de: et de:

51. | edge etf tfe etf tfe etf tfe

52. |elf elf fle elf fel elf fel

53. | else els sel els sel els sel

54. | elves elfs sfel elfs sf.el elfs sf.el

55. | encourage en.ka.1eitf 1eit.ko.en en.ko.eitf 1eitf.ko.en en.ko.1eitf zeitf.ko.en
56. | encouraging in.ka.1i.d3in dzin.1i.ko.en en.ka.1ei.dzin dzin.1i.ko.en en.ka.1ei.dzin dzin.1ei.ko.en
57. | English ing.laf f.gla.in ing.laf lof.ink ing.lof glof.in

58. | ex-con iks.kon kon.iks eks.kon kon.eks eks.kon kon.eks
59. | excuse iks.gjus skju.iks iks.kjus skjus.ik’ iks.kjus kjus.iks
60. | exhale iks.hel hel.iks iks.hel hel.iks iks.hel hel.eks
61. | explode iks.blout ta.blou.iks iks.plout doa.plou.iks iks.plout plout.iks
62. | fabric fe.biik kip.fe fe.bai biik.fe fe.biik biik.fe:
63. | fact faet taef faet taekf fekt tekf

64. | famed feimt deimf feimt dom.fei feimt deimf

65. | fed fed def fet def fet def

66. | film fim mfi fim mif fim mif

67. | fish fif fif fif ffi: fif fif

68. | flap flep pef flep lepf flep pef
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot tiof flot tof flot tof

70. | flu flu: ju.luf flu: luf flu: luf

71. | fly flai Aif flai laif flai 1aif

72. | foolish fu.lif fli.fu fu.lif fli.fu fu.lif fli.fu
73. | frank fiepk kienf fiepk kienf fiepk kienf
74. | Franks fiepks sienf fiepks sienf fiepks szenf
75. | free fIi: i:f fIi: if fIi: 1i:f

76. | freshness fief.nis snif.fie fief.nes snef.fe: fief.nos snaf.fie:
77. | friend fient dienf fient dienf fient dienf
78. | fringe frintf tfu.ginf frint| tfxinf frintf t{zinf
79. | games geims seimg gems sgem gems sgem
80. | gasped gespt dap.ges gespt dops.ge: gespt dops.ge:
81. | gasps gasps sps.ga gesps sps.ge gesps spsge
82. | gave geif fgei geif fgei geif fgei

83. | glue glu: ug glu: lug glu: lug

84. | grab giep bieg glep bek glep bieg

85. | grant gJants tskian glent tienk giant Jank

86. | grape gieip pa.glei gieip pa.glei gieip pa.gJei
87. | help help pel help pelh help pelh

88. | helped helpt dop.hel helpt dop.hel helpt dop.hel
89. | hobnob hop.nop pno.pho hop.nop nop.hop hop.nop hop.ho
90. | implore im.plo A.plo.im im.ploo A.plo.im im.ploa A.plo.im
91. | improve im.pauf f.p1u.im im.pauf pauf.im im.pauf pauf.im

222




Appendix 8-11: HK-F-24-01

First utterance attempt

Second utterance attempt
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfin intf tfin

93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kii.sin sin.kii.in
94. | indefinite in.de.fon.neit nei.fon.de.in in.de.fo.neit neit.fon.de.in in.de.fo.neit neit.fon.de.in
95. | independent in.di.pen.dont dan.pen.di.in in.di.pen.dont dant.pen.di.in in.di.pen.dont dont.pen.di.in
96. | inflict in.flikt flikt.in in.flekt flekt.in in.flekt flekt.in

97. | infuse in.fius sfi.in in.fius sfiu.in in.fius fius.in

98. | ink ink kin ink kin ink kin

99. | inked in.kot dok.in in.kot dok.in inkt dok.in

100.| inks inks skin inks sip inks sip

101.] instinct in.stint dins.in ins.dint digs.in ins.dint digs.in

102.| instrument ins.tru.mont mons.tiu.in in.st1o.mon mon.stiou.in in.stru.mont mon.stiou.in
103.| i-Tunes ai.tuns stun.ai ai.tuns stun.ai ai.tuns stun.ai

104.| jasmine dzes.mon mons.dze dzes.min mins.dze dzes.mon mons.dze
105.| jumps dzams sdzAam dzams sdzAam dzams sdzAam

106.| kept kept tepk kept tepk kept tepk

107.| lapse leps slep leps sle leps slep

108.| lapsed lepst tas.lep lepst dos.le lepst das.lep

109.| larks laks sla la:ks slatk la:ks sla

110.| lend lent den lent den lent den

111.] lift lift tif.li lift tsf.li lift ftli

112.] lisp lisp spli lisp spli lisp spli

113.] lived lift dof li lift dof li lift dof li

114.| lives 1aifs sflai 1aifs sflai 1aifs sflai
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok kol lok ko lok ko

116.| log lok go: lok go: lo 0

117.| lump lamp pAm lamp pAm lamp pAm

118.| matched metft totf.me metft dotf.me metft dotf.me

119.| melt melt tsme melt telm melt telm

120.| milk milk ko.mil miuk kium miuk kium

121.| misquote mis.k"out k™ ous.mi mis.kwout kwout.mis mis.kwout kwout.mis
122.| ounce auns s.aun auns saun auns s.aun

123.| owns ons son ons son ons N

124.| ox pks SO oks SO oks SO:

125.| participate pA.ti.sa.peit ts.pei.si.ti.pA pa.ti.sa.peit peit.sa.ti.pa pa.ti.sa.peit pei.sa.ti.pa
126.| peacemaking pis.mei.kip kin.mek.spi pi:s.mek.kip kin.mek.spi: pis.mek.kin kin.mek.spi
127.| play plei leip plei leip plei leip

128.| pray plei leip plei leip plei leip

129.| presidency pie.sa.don.si si.don.sa.pie pie.sa.don.si si.don.sa.pie piae.sa.don.si si.don.sa.p1e
130.| puffs pafs sfpa pafs sf.pa pafs sf.pAp

131.] raised Jeist das.aa Jeist das.aei Jeist das.1ei

132.| range eintf tf1ein Ientf tfen Ientf t{aen

133.| recommend Ie.ko.men men.kom.1e Ie.kom.men men.kon.1e Ie.kam.men men.kam.ie
134.| recruiter 1i.kru.ta ta.kau.xi Ji.kru.ta ta.kau.xi Ji.kau.ta ta.kru.xi
135.| refrigerator 1i.f1i.dzi.1ei.to to.1i.dzu.f1i.ai J1i.fii.dzu.ei.ta ta.1i.dzu.f1i.ai Ii.fii.dzu.aeita | ta.di.dzu.fiiai
136.| relationship 1i.lei.fon.{ip fip.fon.lei.xi 1i.lei.fon.{ip fip.fon.lei.xi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | 1e.pii.sen.to.tif | tif.to.sem.pri.ae | ze.pri.sen.to.tif | tif.to.sen.pii.ze | 1e.pii.sen.teitif | tif.tei.sen.pii.ze
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft dof.1a IA[t dof.1a IA[t dof.1at
139.| scratch skietf t{kies sgret| tfgres sgret| t{gres
140.| scree skai: iiIs Sg1i: itks Sg1i: griis
141.| segment sek.mon mon.sek sek.mon mon.se sek.mon mon.se
142.| senseless sens.los slas.sen sens.los slos.sen sens.los las.sens
143.| sequence si.kwons skwon.si si.kwons skwon.si: si.kwons skwon.si:
144.| shameless feim.los sleim( feim.las slo.eimf feim.las slo.eimf
145.| shelve felf fe felf felf felf felf
146.| shelved felft dof.fel felft dof.fel felft dof.fel
147.| skate skeit ta.geis sgeit ta.geis sgeit geis
148.| skating skei.tin tin.geis sgei.tin tin.geis sgei.tin tin.geis
149, slope slup pa.los slop pa.los slop lops
150.| small smo: mo:s Smo: mos Smo: mo:s
151.| smooth smuf Omus smuf mufs smuf fums
152.| snatch snetf tfnes snetf tfnes snetf tfnes
153.| spa spa: aps sba: ba:s sba: ba:s
154.| spare speA A.bes sbea A.bes sbea A.bes
155.| sphere sfia A.fis sfia A.fis sfia A.fis
156.] spiritual spi.Ji.tfal tfol.1i.bis sbi.zi.tfol tfol.ai.sbi sbi.zi.tfol tfol.1i.bis
157.] splendid splen.dot dat.blens sblen.do da.blens sblen.dot dat.blens
158.] split split lisp sblit lisp sblit blis
159.| spoil spoil ol.bois sboil ou.bois sboil ou.bois
160.| spray spaei Ieisp sbiei Ieisp sbiei eisp

225




Appendix 8-11: HK-F-24-01

First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring splin ligps Splin linsp Splin ligsp
162.| springs spiins SIinsp sbiins SIinsp sbiins Iinsp
163.| squeeze skwi:s skwi:s sgwi:s sgwi:s sgwi:s sgwi:s
164.| stain sten enst sden dens sten enst
165.| star sta: IAS sda: a:st sda: aist
166.| string st1ip Iinst sduin Iigst sduin Jinst
167.| stupid stju.pa pa.djus sdiu.ba ba.djus sdiu.ba ba.dius
168.| suppose S9.pous SpOu.S9 SAp.pous pOUS.SAD Sop.pous spou.sot
169.| swim swim wims swim mwis swim wims
170.]| text tekst tekst tekst tekst tekst tekst
171.| thankful Bepk.fol folk.Oen Bepk.fou fou.fepk Oepk.fou fou.fepk
172.] trenched tientft dotf.tfe tientft detf.tfon tientft dotf.tzen
173.| tweet twit twit twit tswits twit twit
174.| underpaid Aan.da.peit doa.pei.do.Aan an.da.peit pei.do.An an.da.pei pei.da.an
175.| understand An.da.sten dens.da.an An.da.sdaen daen.sda.An An.da.sden daen.sda.an
176.| urge aatf tf.o1 ot tfo outf tf.ou
177.] Welsh welf fwel welf fwel welf fwel
178.| whereabout wea.A.baut baut.a.e.we wea.A.baut baut.A.0.we wea.A.baut baut.A.0.we
179.| wolf wuf fu wuf fu: wuf fu:
180.| woodland wut.lent lent.wu wud.len lent. wu: wut.len lent.wut
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid A.fieit fiei.do A.fieid fieid.a A.fieid fieid.A
2. |age eit| tf.ei eit| tf.ei eit| tf.ei

3. | Alps elps selp elps s.elp elps s.elp

4. | amuse A.mius mius.o A.mius ¢miu.A: 9.mius mius.o
5. | anguish en.gwif fgwi.en en.gwif gwif.en en.gwif gwif.en
6. | anklet enk.net nek.enk en.klet klet.en enk.net let.enk
7. ant ent ten ent teen ente te.en
8. | approve A.pauf pauf.o A.puf puf.a A.puf puf.a
9. |ask aisk ki.as ask ko.as ask k.as
10. | asked aist do.as a:sd d.ask a:skt d.ask
11. | asks a:sks ki.sas as ¢i.a ask s.aks
12. | bangs bays sban bens sbaen bens sbaen
13. | begged be.do do.be bed dbe bed dbe
14. | begs beks sbek beks sbek beks sbek
15. | blast bla:st stbla: bla:st stbla: bla:st stbla:
16. | bled bled dep blet da.ble: bled dble
17. | bloom buin mu:n blup lumb blun lump
18. | blunt blant tei.lam.bo blant teblan blant teblan
19. | blur baux op blo lob ba: la:p

20. | brief biif fri.bxi buiif fbai buiif fbai:
21. | Britain bii.ton tom.buit bia.ton ton.bii bia.ton ton.bii
22. | bronze bons ¢i.bon bo:ns sbo:n bions sbon
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23. | build biud diub biud dbiu biud dbiu

24. | bulb bAp A.bo bAp bAp bap bap

25. | bulbs bAps sbap baps sbAp bAps sbAp

26. | cashback kae(.bek bak.kef kae(.bek bak.kef kae(.bek bak.kef
27. | clarify kee.10.fai fai.1o. ke kae.10.fai fai.ie.ke kael.10.fai fai.xo.ke
28. | Clark kiek kikwa kiak ko.kie kiaek kkie

29. | clear klio a.ki kiio Aki kiio a.kli

30. | cliff klif lifk klif lifk klif nifk

31. | close kous skou kous skou kous skou

32. | closure kou.fo fa.kou kou.fo fa.kou kou.fa fa.kou
33. | clothing kou.Bin Bin.kou kou.0ip Bin.kou kou.0in Oin.kou
34. | clubbed kap.da da.kap kapt tkap kapd dkap

35. | Constantine kon.ston.tin tin.ston.kon kon.ston.tin tin.ston.kon kon.ston.ti tin.ston.kon
36. | corpse kops skop kops skop kops skop

37. | crawl kwau wauk ko: wok ko: wok

38. | crisp kiips stuk kiisp Tisk kiips spkiip
39. | crow kwou wouk kwou wouk kou wouk

40. | crown kwan wank kwan wank kiaun n.kiau
41. | cry kwai waik kwai waik kwai waik

42. | cube kup” upk kup b.ku kub bku

43. | digest dai.dzest dzes.dai dai.dzest dzes.dai dai.dzest dzest.dai
44, | disband dis.bent" ben.dis dis.bent” ben.dis dis.bend ben.dis
45, | disclaim dis.kain kain.dis dis.kem klen.dis dis.kien klen.dis
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.kas kas.dis dis.kas kas.dis dis.kas kas.dis

47. | dumped damt to.dam damt tdam damt ddam

48. | east iist st.ix iist t.iis iist t.iis

49, | eats is ¢l.i: is S.i its S.it

50. | Ed ed de ed de ed d.e

51. | edge etf tfi.e etf tf.e etf tf.e

52. | elf elf fv.el elf fv.el elf f.el

53. | else els ¢.el els ¢.el els s.el

54. | elves els fs.el elfs fs.el elfs fs.el

55. | encourage en.ka.1eitf tfei.ko.on en.ka.1eitf 1eitf.ko.on en.ka.1eitf weitf.ko.on
56. | encouraging en.ka.1ei.d3in dzin.1ei.ko.en en.ka.1ei.dzin dzin.1ei.ko.en en.korei.dzin dzin.1ei.ko.en
57. | English in.gof 1of.ga.in in.glif glif.in in.gof gof.in

58. | ex-con es.kon kon.es es.kon kon.es es.kon kon.es

59. | excuse es.kius ¢i.kiu.es eis.kius skiu.es es.kius kius.es

60. | exhale es.hel hel.es es.hel hel.es es.hel hel.es

61. | explode es.bod bod.es es.boud boud.es es.boud bou.es

62. | fabric fiai.brik bio.fai fee.baik biik.fa fai.brik buiik.fai

63. | fact faet tei.fe faet tfe faet tefae

64. | famed fem.to to.fem feimd dfem feimt tfeim

65. | fed fit dif fid dfi fet def

66. | film fiim minf fim minf fim minf

67. | fish fif ffi fif Jfi fif ffi

68. | flap flaep paef flaep leepf flaep leepf
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot tof fot tfo: fot tfo

70. | flu fu: lu:f fu: wf flu luf

71. | fly fai aif fai aif fai aif

72. | foolish fu.lif fi.li.fu: fu.lif lif.fu: fu.lif lif.fu
73. | frank fienk kfien fiepk kfien fiepk kfien
74. | Franks fenks kas.fen fienks sfenk fienks ksfien
75. | free fIi: 1i:f f1i Iif f1i 1i:f

76. | freshness fef.nis nos.fef fef.nos nas.fef fef.nos nos.fef
77. | friend fient lenf fiend Ientf fient dfien
78. | fringe frintf tff1in frint| tffiin frintf t{f1in
79. | games gems sgem gems sgem gems sgem
80. | gasped gaspt tpgas gespt ptges gaspd ptgas
81. | gasps geps pis.ges gesps sgeps gasps psgas
82. | gave geif fgei geif fgei geif fgei

83. | glue glu: lu: glu: luk glu: luk

84. | grab giep” ba: g1Eep bo.giz gizep” pa.dzze
85. | grant gweant tewaenk gwant tgwAn gient tgien
86. | grape giEp piek giep pa.giEp gweip pgwei
87. | help help pa.hel help pa.hel help pa.hel
88. | helped helpt thelp helpt thel helpt thelp
89. | hobnob hop.lop" lop.hop hop.lop lop.hop hop.lup lup.hup
90. | implore in.po.s A.po.in im.pio: pioi.in im.poi.o A.poi.in
91. | improve im.puf puf.in im.puf puf.in im.puf puf.in
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfin intf tf.in

93. | increasing in.kwi.sin sin.kwi.in in.kwi.sip sin.kwi.in in.kwi.sin sin.kwi.in
94. | indefinite in.de.fon.not nat.fon.de.in in.de.fo.not na.fon.de.in in.de.fo.not nat.fon.de.in
95. | independent in.di.pen.don dant.pen.di.in in.di.pen.dont dan.pen.di.in in.di.pen.dont dont.pen.di.in
96. | inflict in.fo.lit lot.fo.in in.flekt flekt.in in.flet flot.in

97. | infuse in.fius s.fiu.in in.fius fius.in in.fius fius.in

98. | ink ink kin ink kin ink kin

99. | inked inkt ko.din inkt t.ink inkt kt.in

100.| inks inks skin ins sin inks s.ipk

101.] instinct in.sdint tsdin.in in.sdint sdipt.in in.sdint sdipt.in
102.| instrument in.sfu.mon mon.sfu.in in.fu.mon mon.fu.in in.sfu.mon mon.sfu.in
103.| i-Tunes Al.tuns stun.Ai Ai.tuns tuns.Ai Ai.tuns tuns.Ai

104.| jasmine dzas.min min.sdza dzas.min min.d3as dzas.min min.dzas
105.| jumps dzams ¢i.am.dzi dzams sdzAam dzams sdzAam

106.| kept kipt tkip kept tkep kept tekep

107.| lapse leps ci.lep leeps slep leeps slep

108.| lapsed leeps.do dos.lep leepsd sdlep leepst stlep

109.| larks laks kas.la laks slak laks ksna:

110.| lend nent de.na lent dlen nent tnen

111.| lift nift ftni nift ftni: nift tsnif

112.] lisp lips pis.nip lisp plis nisp spli

113.| lived lift fv.li nift do.fu.ni nift tnif

114.| lives laifs sflai laifs slaif laifs sflai
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok ko lok klo lok k.lo

116.| log lok gol lok" klo lok" klo

117.| lump lamp plan nAmp plam nAmp pnAm

118.| matched mat|t dotf.ma maet|t dtfme maet|t ttfmae

119.| melt melt temel melt temel melt temel

120.| milk miuk ko.miu miuk kmiu miuk kmiu

121.| misquote mis.kout kout.mis mis.kout kout.mis mis.kout kout.mis
122.| ounce ous saun ons s.on ons ¢.on

123.| owns ons s.01 ons soy ons s.01

124.| ox 0s so: 0s S.0 0s S.0

125.| participate pa.ti.sa.peit pei.sa.ti.pa pa.ti.sa.peit peit.sa.ti.pa pa.ti.sa.pei pei.sat.ti.pa
126.| peacemaking pi:s.mek.kip kin.mek.¢i.pi: pi:s.mek.kip kin.mek.pi:s pi:s.mek.kip kin.mek.pi:s
127.| play plei leip plei leip plei leip

128.| pray piei Ieip piei weip plei weip

129.| presidency pe.si.don.si ¢ii.don.sas.pe pie.si.don.si ¢i.don.sa.p1e piae.sa.don.si ¢i.don.sos.pie
130.| puffs pafs fspaf pafs spaf pafs spaf

131.] raised weist sdwei weis.do da.1eis weist st.wei

132.| range wentf tfy.weng went| tfwen went/ tfwen

133.| recommend le.ko.ment men.ken.1e Ie.ka.ment men.ken.we we.ka.ment men.ken.we
134.| recruiter 1i.ku.to ta.ku. i Ii.ku.ta taku.ai Ji.ku.ta ta.ku.xi

135.| refrigerator 1i.fe.dzu.1ei.to ta.1ei.dzo.fe.ai Ji.fe.dzu.1ei.to ta.1ei.fe.dzo.1i Ji.fe.dzu.zei.to ta.wei.dzo.fe.wi
136.| relationship 1iJei.fon.fip fip.fon.nei.wi: 1iJei.fon.fip fip.fon.lei.ai: 1ilei.fon.fip fip.fon.nei.wi
137.| representative | 1e.pi.sen.to.tif tif.to.sem.pi.zet | 1e.pa.sen.to.tif | tif.to.sem.pa.re | 1e.pio.sen.to.tif | tif.to.sem.pi.we
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed WA[t daf.wat WA[t dfwat WA[t dfwat
139.| scratch sgwat| tly.gwe.¢i sgwet| tfgwaes sgweet| t{sgwae
140.]| scree Sgwit gwiis skwi: kwi:s skwi: kwi:s
141.| segment sek.mont mon.sek se.moan mon.sek sek.mon mon.sek
142.| senseless sens.nas nos.sens Sens.nas nas.sens Sens.nas n9s.sens
143.| sequence ¢i.kwons skwon.¢i: ¢i.kwons skwon.¢i: ¢i.kwon.¢i ¢i.kwon.¢i:
144.| shameless fen.nes nes.fein fem.nas nas.fem feim.nas nas.feim
145.| shelve felf fv.elf felf fJel felf fJel

146.| shelved felft dffel felft dfelf Jelft ftfel

147.| skate sgeit tssgei sgeit geits sgeit tsgei

148.| skating sgei.tin tin.gei.¢i sgei.tip tin.sgei sgei.tin tin.geis
149, slope slop lops slop lops snaup laups
150.| small smo: mo:s Smo: mo:s Smo: mo:s

151.| smooth smuf 03.mus smuf mufs smuf muBs
152.| snatch snetf tfi.nes snetf tfnes snetf tfnes

153.| spa sba: ba:s sba: ba:s sba: ba:s

154.| spare SpeA A.bes SpeA beos sbea beos

155.| sphere sfi.A Afi¢i sfi.o Afi¢i sfio fias

156.| spiritual sba.1i.tfou tfou.10.bii.ci sbi.ii.tfou tfou.1i.sbi sbi.xi.tfou tfou.wi.bi.¢i
157.| splendid sben.dit di.sben sblen.do da.sblen sblen.di di.sblen
158.| split sbit big sbuit blis sblit blits

159.| spoil sbo.jou ou.boi.¢i: spo.jou po.jous sbo.jou bo.jous
160.| spray sbiei bieis sbiei bieis sbiei bieis
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbwin bwins sbiin biins sbiin biins
162.| springs sbwins sbins sbiins sbiins sbiins sbiins
163.| squeeze SgwWiis ¢i.sgwis SgwWiiz zzkwi:s SgwWiizZ zzkwi:s
164.] stain sdenq deps sdep deps sdeq deps
165.| star sda: da:s sda: daas sda: da:s
166.| string sdzwin dzwins s1in diins sduin diigs
167.| stupid sdiu.bot ba.dius sdiu.bot bot.sdiu sdiu.bot bot.sdiu
168.| suppose Sop.pous pou.so Sop.pous pou.sop sop.pous pou.sd
169.| swim swip wins swin wins swim wims
170.] text teis ste: test stte test stte
171.| thankful Oenk.fal fol.6enk Oenk.fol fol.6enk Oenk.fol fol.6enk
172.] trenched tfentft dtftfen tfentfd dtftfen tientft dtftfen
173.| tweet twit i.to twit tei.twi twit te.twi
174.| underpaid Aan.da.pei pei.do.An an.do.peid pei.do.An an.da.peit pei.do.An
175.| understand An.da.sden den.sdo.An An.da.sden sden.do.An Aan.da.sden sden.da.An
176.| urge oitf tfi.or otf tf.o! otf tf.o:
177.] Welsh welf f.wel welf f.wel welf f.wel
178.| whereabout wea.A.baut bAu.A.A.WE wea.A.bout A.bout.weo wea.A.bout A.bout.wea
179.| wolf woif f.wo: wuw:f fu: wo:f f.wor
180.| woodland wut.len len.hut wut.len len.wut wu.nen nen.wut
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Appendix 8-1V: HK-M-31-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid af.fieid frei.a:f A.fieid do.fici.a: A.fieit fieid.a:

2. |age eidz dzo.ei eid3 dza.ei eid3 dza.ei

3. | Alps e.aips S9.&p eaps sa.ep eu.ps sa.eup

4. | amuse AM.Mju:s st.mju:.a: AM.Mjus som.mju:.a: AM.Mmju:s su.mju:.a:
5. | anguish en.glif gli.en &1.gaf gos.en &y.glif gles.en

6. | anklet an.klet kiat.en apk.lat lat.enk &n.klat klat.en

7. ant ent ta.en ent ta.en ent ta.en

8. | approve e.pau:f piuf.e:p a.pru:f fu.piu.ap &.pauf fiu.pauf.ep
9. |ask p:sk ko.a:s p:sk ko.a:s p:sk ko.a:s

10. | asked p:s.ted dat.a:sk p:s.ted dat.a:s p:s.ted dat.a:sk
11. | asks DS st.ok auts sa.ais p:sk sa.aisk
12. | bangs bants sa.bay bants sa.baen bants sa.bay
13. | begged beet.ted gAkt.paek bak.ted datk.baek bak.ted dak.baek
14. | begs bae.ges gas.ba bae.ks so.ba:k ba.gas sa.ba:k
15. | blast bla:st si.bla: bla:st ta.bla:s bla:st te.bla:s
16. | bled blaet di.blee bla:d da.ble: blaed da.ble:
17. | bloom blu:m m.blu: bluim m.blo blu:m m.blo

18. | blunt blant tsi.blan blant te.blan blant te.blan
19. | blur bla: ab bla: a:bla: bla: ar.bla:

20. | brief buai:f fo1.buai: buai:f for.bii: bii:f fox.bai:
21. | Britain biet.tin ton.buit bii.tin ton.buit bie:.ton ten.buit
22. | bronze bionz si.bion bionz zi.bion bionz zi.bioin
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biwt ta.biw biud do.biw biud do.biw

24. | bulb ba:p bA.bAp bawp ba.baub bAup ba.bAup
25. | bulbs bop.s $9.bop bop.s $9.bop bop.s si.ba:p

26. | cashback kee[.baek baek.kaef kef.bak bak.keef kef.bak bak.kef

27. | clarify ke:.1i.fai fai.1o.ka: ke:.10.fai fai.1o.keo ke:.1i.fai fai.1o.keo
28. | Clark kla:k ka.kla: kla:k ka.kla: kla:k ka kla:

29. | clear klia a.kli: kli:.o: AKli: kli:.o: Akli:

30. | cliff Klif fu.kli: klif fo.kli kli:f fa.kli:

31. | close klous si.klou klous si.klau klous si.klou

32. | closure klou.sa1 so.klou klou.sex se.klau klou.sax sar.klou

33. | clothing klou.Bin flin.kou klou.Bin Oin.klau klou.Ben flen.klou
34. | clubbed klab.det de.klop klab.det dat.klop klu.ba:d bet.kla:p
35. | Constantine kon.stan.tin tim.stin.ko:n kon.ston.tain tai.sten.ko:m kon.ston.tain tai.sten.koin
36. | corpse kiops sip.kip kiop.s si.kiop kiop.s si.k1o:p

37. | crawl kiau lo.kio: kiau ou.kra: kio: o:.kia:

38. | crisp kiipsp sp.kii: kiips si.kii: kiips si.kai:

39. | crow kiau Jauk kiau Au.kia: kiau Au.kia:

40. | crown kion 1onk kiawn n.kiaw kiawm wen.kiaum
41. | cry kiai ai.kia: kiai ai.kia kiaij ai.kia:

42. | cube kju:p ba.ky kju:p ba.ky: kju:p be.ku:

43. | digest dai.dzest dzest.dai dai.dzest dzest.dai dai.dzest dzest.dai
44. | disband dis.been baen.dis dis.baen ban.dis dis.bend ban.dis

45, | disclaim dis.kleim kleim.dis dis.kleim kleim.dis dis.kleim kleim.dis
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.kas kas.dis dis.gas gas.dis dis.kas kas.dis

47. | dumped domp.ted dit.dam damp.ted det.damp damp.tet det.damp
48. | east iist tad.iis iist tA.its i:st t{A.iis

49. | eats jiits sa.iit iits sa.iit iits S9.iit

50. | Ed &d do.a: &t do.eo &t do.&:

51. | edge e:d3 dzo.ed e:d3 dzo.ed e:d3 dzo.ed

52. | elf euf fu.eu euf fu.cu euf fu.eu

53. | else eus sa.eu eus sa.eu eus sa.eu

54. | elves ew.Vvis si.fo.ew eu.fs vus.eu euv.s vas.eu

55. | encourage em.ko:.1eid3 1eidz.ko1.emn en.kor.zeidz dza.1ei.kor.emn en.kor.1e:d3 edz.kor.emn
56. | encouraging en.ka:.1ei.dzin dzun.z1ei.kar.emn en.ko:.1ei.d3zin dzin.iei.kor.en | en.kor.1ei.d3zin dzin.ei.kor.emn
57. | English en.glef fit.gla.7en in.glif glif.en en.glef gluz.en

58. | ex-con eks.kon kon.eks cks.kon kon.cks cks.kon kon.eks
59. | excuse eks.kju:s kju:s.eks eks.kjus sa.kju.eks eks.kjus kju:s.eks
60. | exhale eks.he:.o he:w.cks cks.he:.o he:w.eks cks.he:.o he:w.eks
61. | explode eks.ploud di.plo:.eks eks.ploud bloud.eks eks.ploud plou.eks
62. | fabric fra;.biek biek.fa: fa:.biek biek.fa: fa:.biek biek.fa:

63. | fact faet tu.fee faet to.fze faet to.fa

64. | famed feim.det dat.feim feim.det dat.feim feim.det darfeim
65. | fed faed di.fee feed da.fe feed da.fea

66. | film fim minf fim m.fi flim m.fleu

67. | fish fif Joufi: fif fo.fi fif Joufi:

68. | flap flap pau.flee flaep pla.fla: fleep pa.fla:
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt fort tuf.|e: flot tfa.flo: flot t{a.flo:
70. | flu flu: lu:f flu: juifu flu: lu:.fu

71. | fly flai aifl flai ai.flo flai ai.flo

72. | foolish fuelif 1af.fu: fu:.lef 1Af.fu: fue.lif 1Af.fu:
73. | frank fizenk ka.fien fienk ka.fien fienk ka.fien
74. | Franks freen.k(i)s kas.fieen f1en.ks sa.fiegk fren.ks sa.frenk
75. | free fiei jirf fu.zei i.vIo f1ei ir.f1o

76. | freshness finl.nes nA.Ji.fize fize(.nes ne.fu.fie fize(.nas nos.fief
77. | friend freend di.fra:n fiend &n.da.fia fiend &n.f1a
78. | fringe fiindz dzu.fien f1ind3 dzo.f1in f1ind3 dzo.f1in
79. | games geims sd.geim geims sd.geim geims s9.geim
80. | gasped gJa:ps.ted tads.gia:p gJa:ps.ted deds.gia:p gjaep.stet det.gaeps
81. | gasps gjeeps su.geep gjaps su.geaps gjeps Su.g&Eps
82. | gave geif fu.gei geif fu.gei geif fu.gei
83. | glue glu: ju.glu: glu: juiglo glu: lui.go
84. | grab giep bu.gia: gixeb ba.gia: gixeb ba.g1a:
85. | grant gia:nt tu.gia:n gra:nt tfo.g1ain gJa:nt tfu.giain
86. | grape gieip pa.giei gleip pa:.grei gieip pa:.giei
87. | help heup pa.heu heup po.heu heup pa.heu
88. | helped haupt ta.heup heup.ted det.heup haup.ted det.heup
89. | hobnob hop.nop nop.hop hop.nop nop.hop hop.nop nop.hop
90. | implore jim.plo: plo:.im jim.pio: pir.jim jim.plo: plo:.jem
91. | improve im.pau:f fur.piu.im im.pau:f piw:fim im.pau:f pIwv.im
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch jintf tfo.in jintf tfo.in intf tfo.in
93. | increasing in.kii:.zen sin.kie:.iin in.krir.sen sin.kiew.in in.kiir.zem sin.kiii.iin
94. | indefinite in.da:.fi.not te.ne.fo.de.in in.da:.fi.not nat.fir.da.in in.da:.fi.not not.fi.di.ein
95. | independent in.di.peen.dent | tfo.dom.pa&n.di:.in | in.di.paen.dont dont.p@n.dii.iin | in.di.pen.dont don.p.di:.in
96. | inflict in.flet tu.flat.in in.flet flet.in in.flet flet.in
97. | infuse in.vju:s st.fju:.in in.fjuis so.faijin in.fjous fjuzs.in
98. | ink ink kin ink ka.in ink ka.in
99. | inked ink.ted tak.in enk.ted dak.epk enk.ted dak.empk
100.| inks inks se.in en.gs sok.ip epk.s sa.ipk
101.] instinct in.stent stant.in in.stint stept.in in.stint stent.in
102.| instrument imn.stru.ment ta.men.stiA.in imn.stru.ment mon.stiAt.in iin.sttu.mont mon.stiA.iin
103.| i-Tunes ai.tyns su:.tun.ai ai.tuns sa.tun.ai ai.tuns tuns.ai
104.| jasmine dzaes.min min.dzees dz@.so.min min.so.dza: dzas.min min.dzaes
105.| jumps dzpmps st.jom dzpm.ps si.dzpm dzpmp.s si.dzpmp
106.| kept kept tsa.kep kapt ta.kap kaept tfu.kaep
107.| lapse lzeps si.leep la:ps sa.lap leps sa.lamp
108.| lapsed leeps.tot dis.leep leps.tet dat.leps leeps.tet dat.leps
109.| larks la: ks sa.latk la:.ks so.latk la:. ks sa.latk
110.| lend lend da.len lend da.lenn leend do.leen
111.] lift left ta.lif lift ta.lif le:ft talif
112.| lisp li:sp pa.li:sp lisp po.lis lisp po.lis
113.] lived lift da.lif lif.ted dat.li:f lif.ted dat.li:f
114.| lives laifs si.fa.lai laif.s sa.laif laif.s sa.laif
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok kA.ID Iok ka.lp Iok ka.lp
116.| log lok gi.lo lu:k ga.lo: 1ok ga.lou
117.| lump lamp pa:i.lam lamp pa:.lam lamp pe.lam
118.| matched mewt tst.mew meut to.meu meut tso.maeu
119.| melt mewt tst.mew meut to.meu meut tso.mau
120.| milk miuk ko.miu miuk ko.miu miuk ko.miu
121.| misquote mis.kout tsi.ko:.mis mis.kout to.ko:.mis mis.kout kout.mis
122.| ounce oins $9.0in AWS S9.AW pn.s si.on
123.| owns ons $3.01 ons $2.01) ons $3.01
124.| ox pks $9.0: pks $9.D pks S9.D
125.| participate pa:.ti.sa.peit pei.si:.ti.pa:t pai.ti.sa.peit pe:it.si.ti.pa: pai.tii.sa.peit pei.ti.so.pa:
126.| peacemaking piis.me:.ken kin.mek.si:.pi: piis.me:.ken ken.mek.pi:s pi:s.me:.ken kin.me.pi:s
127.| play plei eipl plei ei.plo plei ei.plo
128.| pray piei eip1 piei ei.p1o plei ei.p1a
129.| presidency pie:.si.don.si: sir.don.si.pie: pie.si.don.si: sir.don.si:.pre: piA.si.don.si: sir.don.siz.pie:
130.| puffs pafs si.paf pofs si.paf pofs si.ppf
131.| raised leist st.iei Jeis.ted dat.ieis Jeis.ted det.Jeis
132.| range Ieindz dzu.iein Ieindz dzui.zein Ieindz dzu.1ein
133.| recommend ia.ko.meaen mer.kom.a: le.ko.mand maen.kam.ia:d ia.ka.mand mern.kom.Ja:d
134.| recruiter Jirkiu.to: ta.krud.1i: irkiu.to: ta.kur.i: Tir.kiu.tor tor.kud.xi:
135.| refrigerator 1irfi.dzu.1ei.to to.rei.dzio.fritaei | xinfi.dzu.aeitor | toriei.dzufiniir | vinfi.dzu.aeitor | torsei.dzu.fiicii:
136.| relationship 1i.lei.fan.fip fip.fon.lei.ai: 1idei.fn.fip fip.fon.lei.1i: vi.lei.fon.fep fip.fon.lei.i:
137.| representative | 1a.pu.sen.to.to:f | tirf.to.sem.pi.gar | sa.pu.sen.to.tif | tirf.to.sem.pa.zi: | Ja.pu.sen.tei.tirf | ti:f.tei.sem.pi:ia:
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Appendix 8-1V: HK-M-31-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IN[.ted det.anf IAf.ted det.aaf IAf.ted dat.aaf
139.| scratch skieetf tju.skize skaaet| tfes. kit skaaet| tfos. ket
140.| scree skiei leis skai: is skai: irs.kai
141.| segment sa?.mint to.mon.sa: sa?.mont to.men.sa: sa?.mont mint.se:k
142.| senseless sen.si.lns Ins.si.saen sens.las 1A.s9.s@N sens.lAs lAs.s@ns
143.| sequence sir.kwens sir.kwan.si: sit.kwens kwans.si: sir.kwen.ses ses.kwen.si:
144.| shameless Jeim.las Ins.zeim feim.las 1as.s9.feim feim.las las.feim
145.| shelve Jewf fi.few fauf fu.fau fauf fu.fau
146.| shelved fauf.det dat.fauf fauf.det dat.fauf fauft da.fauf
147.| skate skeit ta.skei skeit to.skei skeit ta.skei
148.| skating skei.tin tin.skei skei.ten ten.skei skei.ten ten.skei
149.| slope si.lo:p pa:.slo: slo:p pa:.slo: slo:p pe.slo:
150.| small sSmo: mo:s smo: mo:s smo: 0ls.ma:
151.| smooth smu:0 fui.smu: smu:0 Ou:.smu: smu:0 fus.mbu:
152.| snatch sheetf tfus.no snaet| tfus.na:t snaet| tfus.na:
153.| spa spa: a:sp spa.a ais.po spa: ais.pa:
154.| spare s.beax el.As.bio s.beax 01s.ba s.beax As.biex
155.| sphere spi:.ox i.AS.pi: sfir.ox a:s.fi: sfir.ox iis.fi.o
156.| spiritual spi:.Ji.tiou tfo.1i.spi: spi:.Ji.tiou tfAu.1i.spi: spi:.Ji.tiou tfo:.1i.spi:
157.| splendid splan.did dig.splen splen.dit dat.splen splen.det dat.splen
158.| split split ta.spli split ta.spli spliit tfo.spli:
159.| spoil Sppi.ou 0u.spoi spDi.o: Dis.bo s.bbi.ou Dis.bo
160.| spray spa.Jei eis.bx spieij eisb.10 spaei eis.bia
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Appendix 8-1V: HK-M-31-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring spien en.spia spien ensp.Jo spa.Jein ens.pId
162.| springs spiens SAS.pIen spiens ses.piern spiens SAS.piein
163.| squeeze skwi:z si.gwi:s skwi:z 79.skwi: skwi:z s9.skwi:
164.] stain stein einst s.dein eins.do steijn eins.do
165.| star sta: IAS.ta: sta:x D:s.to stla: D:s.ta
166.| string siein inz.1i stien ens.Ji stien ens.t1
167.| stupid stju:.bad pe.stju: stju:.bed bad.stiu stju:.pid pis.tiu
168.| suppose SA.pOUS St.pOU.SAp SA.pous Si.pOU.SAD SA.pous pOUS.SAp
169.| swim swim wims swim m.Swi: swim m.SWi:
170.] text taest sa.tet taets si.ta: taest si.tes
171.| thankful Baen.k.fo: fo:.ka.feen Ozn.k.fau fo:.ko.0zn Oank.fau fo:.0xpk
172.| trenched tietf.ted da.tu.tiee trentf.det da.tfu.tien tfaant(.det det.trent|
173.| tweet twit it twit twirt tor.twi: twirt tor.twi:
174.| underpaid An.da.peid doa.pei.do.Aan Aan.do.peid doa.pei.do.An An.do.peid pei.da.Aan
175.| understand An.do.staen sten.do.An An.do.steend steen.do.An An.do.steend sten.do.An
176.| urge 9:103 dzu.au o1d3 dze.o1 oudsz dze.o1
177.| Welsh weu| fu.weu wauf fu.wew weu| fu.wew
178.| whereabout werA.baut baut.a.1e9 wer.A.baut baut.A.wed we:.A.baut baut.A.weo
179.| wolf wu:f fu.wo: wuof fo.wor wuof fu.wo:
180.| woodland wut.lomn lan.wart wud.leend leend.wa:d wud.a.len leend.wud
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V. HK-F-26-01 (Transcriptions in 1PA)

Appendix 8-V: HK-F-26-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.f1eid f1ei.a A.f1eit feid.A: A.f1ei fiei.a
2. |age eit| tfei eitf tfei eit| tfei

3. | Alps eips sbei eips sbei eips sei

4. | amuse 9.mius miu.SA: A.mius miu.SA: A.mius mius.A:
5. | anguish en.gwif gwi.fen en.gwif gwif.en en.gwif gwif.en
6. | anklet en.klit klik.en en.klet klet.en en.klet klet.en
7. |ant ent ten ent teen ant tan

8. | approve o.pxu:f puf.a: A.prunf pauf.A: A.pauf puf.a:
9. |ask aisk ka:s aisk ksa: aisk ka:

10. | asked aiskt ka:s askt ka: askt sa:

11. | asks ask sas a:sks sksa: asks ka:

12. | bangs bays spa: bens spem bens spem
13. | begged bak gep bakt deep ba:k gep
14. | begs baks sg&ep baks sgep baks s&p

15. | blast bla:st ta: bla:st sda:p bla:st sda:p
16. | bled blet” dep blet dep blet dep

17. | bloom blum mum blum mum blom momp
18. | blunt blant tAn blant tAm blant tAm
19. | blur bla: 19:p bla: ap bla: ap

20. | brief biif f1ip baif fip baif fip

21. | Britain bii.ton tom.bii bii.ton tom.bii bii.ton ton.bii
22. | bronze bians swamp bians snam bians sam
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Appendix 8-V: HK-F-26-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biu diu biu wiu biut diup

24. | bulb bAp bAp bAp bAp bap bap

25. | bulbs bAps sbap baps sbAp bAps sbAp

26. | cashback kae(.bek ba.ka( kae(.bek ba. ka( kae(.bek ba.ka|
27. | clarify kee.10.fai fai.1o. ke klae.wo.fai fai.1o.kle kle.wo.fai fai.xo.kle
28. | Clark klaik kal klak klak klak kak

29. | clear klia Akl kli.A Akl klia AKli:

30. | cliff klif filk klif flik klif fik

31. | close klous souk klous souk klous souk

32. | closure klou.fo fa.klou klou.{o fa.klou klou.{a fa.klou
33. | clothing klou.fin Bip.klou klou.0in Bip.klou klou.fin Oip.klou
34. | clubbed klap.da da.klap klapt bapk klapt bapk

35. | Constantine kon.ston.tin tin.ston.kon kon.sta.ton ton.sto.kon kon.ston.ton ton.ston.kon
36. | corpse kops sbok kops sbok kops sbok

37. | crawl kio: lo: kwo: lo:k kio: wok

38. | crisp kiips sbaipk kiis sbik kiisp sbik

39. | crow kiou ouk kiou Iouk kiou ouk

40. | crown kian Ian kiaun naunk kiaun naunk
41. | cry kiai aik kiai jaik kiai aik

42. | cube kyp byk kyp byk kyp byk

43. | digest dai.dzest dzes.dai dai.dzes dzes.dai dai.dzes dzes.dai
44. | disband dis.bent ben.dis dis.ben ben.dis dis.bent ben.dis
45, | disclaim dis.kleim kleim.dis dis.kleim kleim.dis dis.kleim kleim.dis
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Appendix 8-V: HK-F-26-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.kas kas.dis dis.kas kas.dis dis.kas kas.dis
47. | dumped damt tsamt damt tAm damt pAm

48. | east ist tei ist sti: ist Si:

49. | eats its Si its Si: is sti:

50. | Ed et de e e e e

51. | edge etf tfe etf tfe: etf tfet

52. | elf elf fel ef fe: elf fel

53. | else els sel els sel els swel

54. | elves elfs sfel elfs sfel elvs svel

55. | encourage in.ko.xitf 1it{ ko.in in.ko.xitf 1itf ka.in in.ko.xitf 1itf .ko.in
56. | encouraging in.ko.1ei.d3in dzin.1i.ko.in in.ko.1i.d3in dzin.1i.ko.in in.ko.1ei.d3in dzin.1i.ko.in
57. | English in.glif glif.in in.lif glif.in ing.lif glif.in
58. | ex-con eks.ko:n ko:n.eks eks.kon kon.eks eks.kon kon.eks
59. | excuse iks.kius kiu.iks iks.gius kius.iks iks.gius gius.iks
60. | exhale iks.hel hel.iks iks.hel hel.iks iks.hel hel.iks
61. | explode iks.blout bloud.iks iks.blou blou.iks iks.blou blou.iks
62. | fabric fie.bik biik.fe faeae.brik biik.fa: fize.biik burik.fz:
63. | fact faekt taef faekt teef faekt teef

64. | famed feimt demf feimt meinf feimt meinf
65. | fed feth def fed def fe:th de:f

66. | film fim mim fim mif fim mif

67. | fish fif fif fif Jfi:f fif fif

68. | flap flaep paef flaep paf flaep paef
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Appendix 8-V: HK-F-26-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flout touf flot tof flot tof

70. | flu flu: wf flu: wf flu: wf

71. | fly flai aif flai aif flai aif

72. | foolish fu.lif lif.fu fu.lif lif.fu fu.lif lif.fu
73. | frank fiepk kienf fiepk kienf fiepk kwenf
74. | Franks fiepks skaenf fiepks senf fiepks skenf
75. | free fIi: i:f fIi: i:f fIi: i:f

76. | freshness fief.nos nos.fief fief.nos nos.fief fief.nos nos.fef
77. | friend fient twenf fient dwenf fient dwenf
78. | fringe frintf tfinf frint| tfinf frintf tfwinf
79. | games ge:ms sme:n geims smeip gems smein
80. | gasped gaepst peks gaept pe: ga&sp sek

81. | gasps geps sek geps setk gesps sbee:
82. | gave geif fei geif fei geif fei

83. | glue glu: u: glu: u: glu: u:

84. | grab gle fie glep bie glep biek
85. | grant gIAnt twan gIAnt twAn gIAnt WA
86. | grape glei biei gleip biei gleip paei

87. | help help pel help pel help pel

88. | helped helpt teel helpt pel helpt belh
89. | hobnob hop.no nop.hop hop.nop nop.hop hop.nop nop.hop
90. | implore im.blo.A A.blo.im im.plo: plo.im im.plo: plo.im
91. | improve im.pau:f pauf.in im.pauf pauf.im im.pauf pauf.im
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfin intf tfin

93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kii.sin sin.kii.in
94. | indefinite in.de.fi.nit nit.fon.de.in in.de.fi.nit nit.fon.de.in in.de.fi.nit nat.fon.de.in
95. | independent in.di.pen.dont dan.pen.di.in in.di.pen.dont dan.pen.di.in in.di.pen.dont don.pen.di.in
96. | inflict in.flet flet.i:n in.fleit fleit.in in.flekt flekt.in

97. | infuse in.fius fiu.sin in.fius fiu.sin in.fius fius.in

98. | ink ink kin ink kin ink kin

99. | inked ikt kin inkt tigk inkt kin

100.| inks inks sip inks sip inks sgin

101.] instinct in.sdin sdin.in in.sdin sdin.in in.sdint sdipt.in
102.| instrument in.fu.mon mon.fu.in in.fu.mont mon.fa.in ins.fo.mont maons.fa.in
103.| i-Tunes Al.tyns tyn.sai Al.tyns tuns.Ai Al.tuns tuns.Ai

104.| jasmine dzes.mon mon.dzes dzes.mon mon.dzes dzes.mon mon.dzes
105.| jumps dzAams sAm dzAms sbam dzAams sam

106.| kept kept tek kept tepk kept bek

107.| lapse leps sel leeps spel leeps sbae:

108.| lapsed lepst sbal leepst sbae: leepst be:

109.| larks latks ska: latks sga: laks sa

110.| lend lent den len den len den

111.] lift lift tif left fel lift fil

112.] lisp lips slip lips sbil lisp Si:

113.] lived lift twif li:ft firf lift fil

114.| lives laifs sfai laifs sfai laifs sfai
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Appendix 8-V: HK-F-26-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok ko: lok kok lok ko:

116.| log lotk go: lo: go: lo: o:

117.| lump lam pAm lam mam lam mam

118.| matched mat|t tfmae maet|t tfeem maet| tfeem

119.| melt melt telm melt telm melt telm

120.| milk miuk kium miuk kjum mjuk kjum

121.| misquote mis.kwout kwout.mis mis.kiout kiout.mis mis.kiout kiout.mis
122.| ounce auns saun auns saun auns saun

123.| owns ons snon ons snon ons soy

124.| ox 0:S so: 0:S so: 0:S so:

125.| participate pA.ti.si.pei pei.ti.si.pa pA.ti.sa.pei pei.si.ti.pa pA.ti.sa.pei pei.si.ti.paa
126.| peacemaking pis.mek.kin kin.mek.pi:s pis.mek.kin kin.mek.pi:s pis.mek.kin kin.mek.pis
127.| play plei ei plei eip plei eip

128.| pray piei eip piei eip plei eip

129.| presidency pie.sa.don.si si.don.si.p1e pie.sa.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pafs fap pafs sfAap pafs sfAp

131.] raised Jeist tfei Jeist tseiw Jeist stiei

132.| range eintf tfein Ieintf tfein Ieintf tfein

133.| recommend Ie.ko.ment men.kon.1e Ie.kom.men men.kom.1e Je.kom.ment men.kom.1e
134.| recruiter 1i.kut.ta ta.kut.ai Ii.kut.ta ta.kwo.ai Ii.kut.ta ta.ku.xi

135.| refrigerator 1i.fii.dzi.1ei.ta ta.1ei.dzo.f1i.ai Ji.f1i.dzi.zei.to ta.1ei.dzo.f1i.ai J1i.f1i.dzo.1€i1.10 to.1ei.dzo.f1i.1i
136.| relationship 1i.lei.fon.{ip fip.fon.lei.xi 1i.lei.fon.{ip fip.fon.lei.xi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | 1e.pii.sen.to.tif | tif.to.sem.p1o.ae | ze.pri.sen.to.tif | tif.to.sem.pa.ze | 1e.pii.sen.to.tif | tif.to.sem.pa.ie
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft fat IA[t fat IA[t fA:
139.| scratch sgwetf tfes sgwetf tfoeks sgret| tfes
140.| scree skai: kii:s Sg1i: ius Sg1i: griis
141.| segment se?.mon mon.se se?.mon mon.se se.mon moan.se
142.| senseless sens.los la.sens sens.los la.sens sens.los los.sens
143.| sequence si.kwons kwon.si: si.kwons kwon.si si.kwons kwon.si:
144.| shameless fein.los la.fein fem.los los.feim fem.los las.feim
145.| shelve felf felf felf felf felf felf
146.| shelved felft felf feift feif Jeif feif
147.| skate sgeit teiks sgeit teiks sge:t teiks
148.| skating sge:.tin tin.sgei sgei.tin tin.sgei sgei.tip tin.sgei
149, slope slop paps slop pops slup bups
150.| small Smo: lo:ms Smo: no:ms Smo: oims
151.| smooth smu:0 furms smuf fums smuf fums
152.| snatch snetf tfnes snetf tfens snetf tfens
153.| spa sba: a:ps sba: a:ps sba: a:ps
154.| spare sbe.A A.sbe: sbe.A A.sbe: sbe.A A.sbe:
155.| sphere sfi.o A.sfi sfi.o a.sfi sfi.A A.sfi
156.| spiritual sbi.1i.tfou tfou.1i.sbi sbii.ii.tfo tfou.1i.sbuai sbii.ii.tfou tfou.1i.sbii
157.| splendid sblen.do da.sblen sblen.de da.sblen sblen.de da.sblen
158.| split sblit tips sblit tips sblit tips
159.| spoil sbo.jo ou.sboi sbo.jo ou.sboi sbo.jo ou.sboi
160.| spray spaei pieis spiei Ieips spiei eips
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbiin uinps sbiin uims sbiin e;mps

162.| springs sbiins sin.nimps sbiins s.enps sbiins s1ims
163.| squeeze SgwWiis Swiis Sgwi:s Sgwi:s Sgwis Sgwis
164.] stain sdenq nens sdep deps sdeq enst

165.| star sda: Jaist sda: as sda: ais

166.| string sdain uins sduin Iigts sduin glins

167.| stupid sdju.bit" ba.sdju sdju.bet ba.sdju sdju.bet" ba.sdju
168.| suppose SAD.pOUS POU.SAP SAp.pous POU.SAP SAp.pous POU.SAP
169.| swim swim mims swim mims swin mius

170.]| text test staet tekst stekt tekst stekt

171.| thankful Ozn.fou fou.Ozy Oank.fou fou.0enk Ozn.fou fou.0en
172.] trenched tfentft tentf tientft nentf tientft tient

173.| tweet twit tiu twit tiut twit twit

174.| underpaid Aan.da.pei pei.do.An an.da.pei pei.do.An An.na.pei pei.do.An
175.| understand An.doa.sdaent sdaen.An.da An.da.sdaen sdaen.da.An An.doa.sdaent sden.ds.an
176.| urge aatf tfox ot tfou otf tfo:

177.] Welsh welf fel welf fel welf fel

178.| whereabout wea.A.baut bau.ta.we: wea.A.baut 2.baut.wea wea.A.baut 2.baut.wea
179.| wolf wuf fu: wof fu: wuf fu

180.| woodland wu.lon len.wu wu.lon lon.wut wu.lont lan.wut
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V1. HK-F-27-01 (Transcriptions in 1PA)

Appendix 8-VI: HK-F-27-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid Af1ei fiei.a: Afiei fiei.da: A.fieid fiei.da:
2. |age eidz tfeln eid3 tfei eid3 tfei

3. | Alps eups speu eups seu &ups sp&u

4. | amuse A.Mju:s mju.a:s a8.mju:s mju.sa: A.mju:s mjus.a:
5. | anguish aen.gwif gwif.en &y.gwif gwif.en ®y.gwif gwif.en
6. | anklet aen.klit klot.een @n.klet klat.en @n.klet klat.en
7. |ant &ent teen ent ten ent ten

8. | approve A.pauf pauf.a: A.pawf pauf.a: A.pawf pauf.a:
9. |ask a:sk ska: a:sk ska: aisk ska:

10. | asked a:skt ska: ®skt ta: a:skt ska:

11. | asks a:sks sa: a:sks ska: asks ska:

12. | bangs baengs seem bangs s@em bays skerm
13. | begged baekt gdeep bakt gep bakt ktaep
14. | begs baeks skaep baks s&:p be:ks ske:mp
15. | blast blest step blest step blest step
16. | bled blet dep bled dep ble:d de:b

17. | bloom blu:m mu:p blu:m mu:v bluim mu:p
18. | blunt blant tAm blant tAm blant tam

19. | blur bla: ap blo: ab blo: a:b

20. | brief bai:f fi:p bai:f fi:b bai:f fi:p

21. | Britain biit.ten tAn.bii: bii.ton tam.biit bii.ton tam.bait
22. | bronze bip:ins sp:m bapns sno:p bipns sp:m
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Appendix 8-VI: HK-F-27-01

First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build bil dil bild diup biud diup
24. | bulb bap bAp bap bap bap bap
25. | bulbs balps spob baps spab baps spab
26. | cashback keef.paek baek.keef kee[.baek baek.kaef kaef.bak baek kae|
27. | clarify kle.19.fayj fai.xi.klee: klae.1a.fa:j fai.zi.klee: klae.10.faj fai.zi.klee:
28. | Clark kla:k ka:k Kla:k ka:k kla:k ka:k
29. | clear kli:.o a:.kli: kli.o oLkl kli.o o..kli
30. | cliff Klif firk klif fik klif fik
31. | close klous souk klous so:wk klous so:wk
32. | closure klou.fa Jor.klou klou.{a: for.klou klou.30: for.klou
33. | clothing klou.0in 0in.klou klou.6in 8in.klou klou.0en Bin.klou
34. | clubbed Kiapt tAk klapt bapk klapt tak
35. | Constantine kon.stAn.ti:n tim.sten.kon kon.stan.tiin tim.sten.komn kon.stan.tiin tim.ste.n(i).komn
36. | corpse kops sopk kops spok kops spok
37. | crawl kio: p:k kio: p:k kio: p:k
38. | crisp kiisp spi:k kiisp spik kiisp spik
39. | crow kiou wouk kip: p:k kiou ouk
40. | crown kiaun naunk kiaun naunk kiaun naunk
41. |cry kiai aik kiai aik kiai aik
42. | cube kju:b bju:k ky:p byk ky:p byk
43. | digest dai.dzest dzes.dai dai.dzest dzes.dai dai.dzest dzes.dai
44. | disband dis.been baen.dis dis.ban ban.dis dis.baen bean.dis
45, | disclaim dis.kleim kleim.dis dis.kleim kleim.dis dis.kleim kleim.dis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.ka:s gAs.dis dis.gjas gjas.dis dis.gjas gjas.dis

47. | dumped damt tamd damt tAm damt tam

48. | east ist sti: iist sti: iist sti:

49, | eats iits tsi iits tsi iits tsi:

50. | Ed eit de: aeud de: eud de:

51. | edge eetf tfe: eetf tfe: etf tfe:

52. | elf euf feeu euf feeu euf feu

53. | else eus seu aus seu eus seu

54. | elves eufs saeu eufs sfaeu eufs sfaeu

55. | encourage en.ka.ieitf Ieit[.ka:.en en.ka.zeitf Ieitf.kar.aen en.ka.zeitf Ieitf .ka:.en
56. | encouraging en.ka.1ei.dzin dzin.;ei.koremn | en.ka.1ei.dzip dzin.aei.koremn | en.ka.1ei.dzip dzin.1ei.kor.emn
57. | English en.glif glif.en en.glif glif.ep en.glif glif.en

58. | ex-con eks.kon ko.neks eks.kon kon.eks eks.kon ko.neks

59. | excuse eks.kju:s skju:s.eks eks.kju:s skju:s.eks eks.kjus gjws.eks
60. | exhale eks.haeu hau.eks eks.he.ou ou.heu.eks eks.he:.ou ou.he:.ceks
61. | explode eks.ploud blou.eks eks.ploud bloud.eks eks.ploud bloud.eks
62. | fabric fee.baik biik.fee free.biik biik.fae fae.bick brik.fe

63. | fact faekt kteef feekt kaeft faekt ktef

64. | famed feind deif feind deimf fein deimf

65. | fed fe:d de:f fe:d def fe:d def

66. | film fium mif film mif fium mif

67. | fish fif fif fif fif fif fif

68. | flap fleep peef flae:p pa:f flae:p pa:f
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flo:t to:f flot tof flot to:f

70. | flu flu: u:f flu: u:f flu: wf

71. | fly flaij aijf flazj aijf flazj af

72. | foolish fue.lif litf.fu: fuelif lif.fu: fuelif lif.fu:
73. | frank fizenk kaemf fienk kaemf fienk kaemf
74. | Franks fizens saenf fiens skaenf fienks skaenf
75. | free fIi: i:f f1i: i:f fIi: i:f

76. | freshness f1ef.nis nAs.fief fief.nes nas.fief fizef.nes nAS.fIAf
77. | friend fient" denf frent" demf fient" demf
78. | fringe frintf tfinf fxint[ tfimf fent| tfimf
79. | games geims smei geims sma:n) geims smein
80. | gasped gesp spaeg gesp spxg gespt spaek
81. | gasps ga:sps spa:g gesps speeg ge:sps spa:g
82. | gave geif feik geif feig geif feig

83. | glue glu: u:f glu: uig glu: ug

84. | grab glep baek giep baek gle:p ba:k

85. | grant gia:nt ta:n gJaint taim gJa:nt tai

86. | grape gieip peik gieip peik gie:p peig

87. | help haup peu haup peu haup p&u

88. | helped haeupt teu haupt teu haeupt teu

89. | hobnob hot.nop nob.hop hot.nop not.hop hot.no nob.hop
90. | implore im.plo: plo.im im.plo:.a A.ploi.im im.plo: plo.jim
91. | improve im.pau:f pau:f.im im.pau:f pau:.vin im.pau:f piw:f.iim
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfin intf tfin

93. | increasing in.kii:.zin sen.kii:.en in.kii:.zen sen.kiix.in in.kii:.sen sen.kiiw.in
94. | indefinite in.d&.fi.no? nA.fir.da.in in.de.fi.not nat.de.fi.in in.de.fi.no? nA.fi.de.in
95. | independent in.di.p@n.don dam.pen.dir.en | in.di.pen.don dam.pen.di:.in in.di.p@n.don dam.pen.di:.in
96. | inflict in.flikt flikt.in im.flekt flekt.in im.flekt flekt.in

97. | infuse im.fjuis fjuis.in im.fius fjuis.in im.fius fjuis.in

98. |ink enk Kin enk kin enk ken

99. | inked inkt ktin epkt ke epkt ktin

100.| inks enks Sin enks skin engs sken

101.| instinct in.stent sten.in in.sten sten.in in.sten sten.in

102.| instrument in.stiu.men mAN.stiuxin in.st1o.ment man.stiu.in ins.t10.mant maAn.stiu.in
103.| i-Tunes ai.tuins tu:ns.ai ai.tuns tunz.ai ai.tuins twns.ai
104.| jasmine dzes.mon min.dzes dz@es.mon man.dzes dzaes.mon mon.dzes
105.| jumps dzams saAmd3 dzamps spAm3 dzamps samd3

106.| kept kept tek keept tek kae:pt terpk

107.| lapse leps sp&eu leeps sp&eu leeps sp&u

108.| lapsed leepst stee leepst step leepst stewp

109.| larks la:ks ska:l la:ks ska: la:ks skal

110.| lend len den lent” deen leent deen

111.] lift lift til lift ftiu lift ftiu

112.] lisp lisp spil lisp spil lipsp spiu

113.] lived lift dil lift ftil lift ftiu

114.| lives lizvs fsiij laifs sfai.o laifs sfai.ou
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok ko: lo:k ko: Io:k kpo:

116.| log Ing go: 1n:g go: 1n:g go:

117.| lump IAm pAm lamp pAm lamp pAm

118.| matched maetft teem maetft tfaem maeetft fteem

119.| melt maut teum maut teum meut teum

120.| milk miuk kjum meuk kjum milk kjum

121.| misquote mis.kwout kous.mits mis.kwout ko:.mis mis.kwout kwout.mis
122.| ounce aus sau aus saun aus saum

123.| owns auns soun ous soun oms snou

124.] ox pks Sb pks sb pks sko

125.| participate pA.ti.sa.peit pei.si.te.pat pA.ti.sa.peit pei.si.ti.pot pA.ti.sa.peit pei.si.ti.pot
126.| peacemaking piis.me.kin ken.mek.pi:s piis.me.kin kin.mek.pi:s piis.me.kin kin.mek.pi:s
127.| play plei eipl plei eip plei eip

128.| pray piei eip plei eip piei eip

129.| presidency pie.si.don.si: sir.don.so.pie pi.si.don.si: sir.dom.pi®.sii? | pie.si.don.si: sir.don.sa.pie:
130.| puffs pAfs fsap pa:fs sfAap pa:fs sfa:p

131.] raised 1eist stei.ax leist stei.ax Jeist steax

132.| range 1eind3 tfein 1eindz tfein 1emd3 tfein

133.| recommend Ie.ko.me:nd me:.kam.iz: Ie.ko.memnd me:n.kam.(b)re: | 1e.ko.meind me:n.kom.e:
134.| recruiter 1ir.ku.ta: to:.kiu?.wi: Iirku.ta: tar.ku?.wi: Jirku.ta: tar.kud.wi:
135.| refrigerator 1i.fi.d3u.1ei.ta ta.1ei.dzi.firi: rnfi.dzuaeita: | tagei.dzo.finair | 1i.fi.dzu.ei.ta: ta.xei.dzo.fi?.1i:
136.| relationship 1i.lei.Jon. fip fip.fan.lai.ii: 1idei.fon.fip fip.fam.]ai.1i: Jidei.fon.fip fip.fan.lai.1i:
137.| representative | 1@.po.zen.to.tif | tifti.sen.ga.pii | 1e.pi.zento.tif | tifte.sen.ao.pi: | 1@.pi.zen.to.tif | tif.to.sen.10.pi:
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Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed INf Jto: IA[t ftor 1aft ftad
139.| scratch skizetf tfesk skieetf tfesk skiaet| tfaesk
140.| scree skai: i:sk skii: i:sk skai: iisk
141.| segment seg.man mAn.sek se?.mAn mAn.se? seg.mon mAn.s&e?
142.| senseless sens.les Ins.sens sens.lis las.sens sens.los las.sens
143.| sequence si..kwens kwaAn.si: sir.kwens kwun.si: sir.kwenz kwan.si:
144.| shameless Jeim.las Ins.feim feim.las las.feim feim.las las.feim
145.| shelve faeuf feeu| feuf feuf feeuf feeuf
146.| shelved feeuft teuf fauft fauf feeuft fteeuf
147.| skate skeit teisk skeit teisk skeit teisk
148.| skating skei.tin ter.skei skei.tin tin.skei skei.ten ten.skei
149.| slope sloup pous sloup pous sloup pous
150.| small smo: pDS smp: pms smp: pms
151.| smooth smu:f fu:s smu:f fus smu:f furms
152.| snatch shaetf tles sneet| tfes snaet| tfees
153.| spa spa: a:sp spa: a:sp spa: aisp
154.| spare spe:.o a:s.be spe:.a a:s.be spe:.a ais.pe:
155.| sphere sfi..a a:.sfi: sfi.o: ousfi: sfi.o: 9is.vi:
156.] spiritual spi:.ai.tfau tfAau.ais.bi: spi:.ai.tfau tfAau.ais.bi: spi:.ai.tfau tfAu.ais.bi:
157.| splendid splen.did dis.plen splen.did dis.plen splen.did das.plen
158.| split split tisp split tisp split tisp
159.| spoil spbi.ou ous.boj sppi.ou ou.spoi sppi.ou ou.spoi
160.| spray spiei eisp spiei eist spiei eisp
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring spiein e:ns spiein ensp spiein ensp
162.| springs spiens sensp spiens ensp spieins skemsp
163.| squeeze skwi:s si:sk skwi:s siiskw skwi:s siisk
164.| stain stein neinst stemn neipst stemn nenst
165.| star sta: a:st sta: a:st sta: a:st

166.| string stiin instx stien enst stien enst

167.| stupid stju:.bad bas.tju: stju:.bid baA.stju: stju:.bid ba.stu:
168.| suppose $9.pous pPOU.SAP SA.pOUS pou.sa:p SA.pous pous.sa:p
169.| swim swim mins swiim mins swim mins
170.| text tekst sket taekst sket taekst skaet
171.| thankful Baenk.fo: fou.Been Oank.fo: fou.0enk Oank.fou fou.0enk
172.| trenched trentft tfent tient|t tfent tient|t tfent
173.| tweet twist tirt twirt tirt twist tist

174.| underpaid An.da.pei pei.da.an An.da.peit pei.da.an an.da.peid pei.do.an
175.| understand An.da.steent” steen.ds.an An.da.steent™ steen.ds.an An.da.steent” sten.do.an
176.| urge autf tfo: autf tfour oIt tfo:

177.| Welsh welf Jel weaeuf feeu weaeuf feu

178.| whereabout we:.19.baut bAu.to.101.We: we:.10.baut bAu.tor.we: we:.10.baut bau.o.0.we:
179.| wolf wu:f fu: wuw:f fu: wuwf fu

180.| woodland wud.len lzen.wud wud.lon lon.wu:d wud.lon lon.wu:d
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Appendix 8-VII: HK-M-20-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid a.fieid fieid.set e.fleid di:.fiA.ei e.freijd fiei.da:
2. | age eidsz tfju:.e: eitf tfju:.ei eitf tfu:.ei

3. | Alps &ps sii.eep ae:ps see:p &ipts siz.&:p
4. | amuse A.Mi:ws mju:.es e.mi:ws mju:.zA A.mi:us mju:z.a:
5. | anguish 2en.gwif gwif.een &n.gwif gwif.een ®r.gwef gwif.en
6. | anklet aen.klekt Klikt.een an.ki.le IAk.2eng @n.klet klot.aen
7. |ant &ents ten ent ten emnt tsar.en

8. | approve e.pau:f piu.val e.pau:f pau:f.a: ®.pruf pIuv.a:
9. |ask a:isk kiz.sir.a:k a:sk kiz.st.a: aisk ka:.so.a:
10. | asked a:skt di.ki.a: a:sk di:.ki.a: a:skt do:.ka.a:
11. | asks a:sk.s si.a:sk a:s sh.a: aisk ko:.so.a:
12. | bangs bae:.nis sii.been bae:nks siz.bae:nk ba:ns siz.bang
13. | begged baekt di:.ge.bee baekt di.ge.bee bagd dor.go.be
14. | begs baeks siz.be bets si.zi.bae be:t siz.be:t
15. | blast bla:st tsi.si.bla: blaist ti..si.blei bleist tir.si.blei
16. | bled blee:d lee:b blee:d dee:b blee:d dor.ble
17. | bloom buim um.ba bu:m u:mb blum wmb

18. | blunt bla:nt tsi.em.blan blant tan.ple blapgt tanp

19. | blur bai aib bai aib blau aup

20. | brief bieif fieip bai:f f1i:p bii:f fieip

21. | Britain bait.ton ton.buit bait.ton ton.buit bii.ton ton.bie
22. | bronze bions si.bion biobns si.bion bap:nts siz.bapn

259




Appendix 8-VII: HK-M-20-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biw ir.uip bi:w dju:p biud da:.biu
24. | bulb bau bau bau bau baup baup

25. | bulbs baups sSpAu? bAups sii.bAu baups siz.bau
26. | cashback kee[.baek baek.keef kee[.baek baek.kaef kaef.bak bak kaf
27. | clarify klee.xi.fai flai.xi? kle: klee.1i.fai flai.xi.kle: klee.1i.fai fai.xi.ke:
28. | Clark klak 1ak kla:k kla:k klatk kla:k

29. | clear kli.ax arkli: kli.a: arkli: kli.oux arkli:

30. | cliff Klif flipk klaef flaepk klif fu: klip
31. | close kleus si.li.kleu kleus si.zi.kleu klaus siz.klau
32. | closure klous.tfa Jor.klau klous.dz0: sjo:.Klau klou.fox forklau
33. | clothing klou.0in 0in.klou klou.6in 8in.klou klou.0en Oin.klau
34. | clubbed Kiapt diz.pi.kleep klaept di:.bi.kleep ka:pt da:.pi.kap
35. | Constantine kon.sta.tiin tin.sti.komn kon.ston.ti:n tin.sten.ko:m kon.ston.ti:n ti:n.sten.kom
36. | corpse kops si.zi.kop kops si.zi.kn? ko:ps siz.kop
37. | crawl kip:l 0:w.ka kio:w lo:wn.Kiu kap:l ar.yok

38. | crisp kiips paipts kiips pa:.se.kiip kiepsp pai.se.kie
39. | crow kiou ouki kio:w o:wki kio:w Iouk

40. | crown kion 1a:ink kia:wn 1a:ink kiarwn Jamk

41. |cry kiaij Iaijk kiaij ajk kia:j asjka

42. | cube ku:p bu:.ku ku:p ba:.kup ku:b bu:.ku:b
43. | digest dai.dzest dzes.dai dai.dzest dzes.dai dai.dze:s dzest.dai
44. | disband dis.been baen.dis dis.bae:nd baen.des dis.ban ba:n.dis
45, | disclaim dis.kleim kleim.dis dis.klnim klein.dis dis.klein kleim.des

260




Appendix 8-VII: HK-M-20-01

First utterance attempt Second utterance attempt Third utterance attempt
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46. | discuss dis.kas kas.dis dis.kas kas.dis dis.kas gas.des
47. | dumped dampt tir.tAm dampt da:.pe.dAm dampt dor.pe.dam
48. | east i:st tst.sh.i: i:st tst.sh.i: iist tor.so.ix
49. | eats iits siit iits saL.i: iits soriid
50. | Ed aed dir.ee aed dee:d ait” dox
51. | edge ®edz tlu.e eds tfu:.e etf tfus.ae
52. | elf euf fur.eu euf fur.eu euf fur.eu
53. | else eus sh.eu eus siz.eu eus siz.eu
54. | elves eufs sh.fi.eu eufs sh.fi.eu eu.fs sawfi.eu
55. | encourage en.ka:.ietf Ieit[.ke1.aen en.ka:.ieitf Ieitf.kei.en en.kor.ietf Ietf koi.aen
56. | encouraging en.kar.1e.dzin dzin.kor.zed.e:n | en.kaiied.dzin | dzig.aad.koiaem | en.koiied.dzin dzin.koriad.@mn
57. | English in.lef naef.in in.lef naef.in in.lef n&f.en
58. | ex-con eks.kon kon.eks eks.kon koj.neks eks.komn kojn.eks
59. | excuse eks.ki:.jus kju:.e:ks eks.kii.ws gju:.eks eks.kirws skju:.eks
60. | exhale eks.haew haew.eks eks.haew haew.eks eks.haw haew.eks
61. | explode iks.pleut bleut.eks eks.peud boud.eks eks.plarwd blaud.eks
62. | fabric fiee.biek biek.fieek feb.bie? baik.fiae? faet.biek biik.fae
63. | fact feek.ts tsi.ki.fee feekt tsi.ki.fee faekt tsiz.ko.fae
64. | famed fe;jmd dir.feem fe;jnd da:.fein fe;jmd do:.fein
65. | fed fee:d dee:f feed daef fae:d dee:f
66. | film fi:m iimf fi:m iimf fiim iimpf
67. | fish fef Jurfit fef Jurfit fef Ju.fit
68. | flap flaep pleetf flaep pleetf flaep plaef
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flaept Teeft Baut to10 floit tsor.fla:

70. | flu fo.lu: u:f i flu: u:f flu: w:Afl

71. | fly flai ajf flaij ajf fla:j aijf

72. | foolish fu.lef I:f.fu: fu.lef lef.fu: fu.lef lef.fu:

73. | frank freenk kizejmf fizenk kizejmf fienks kao:.fizey
74. | Franks fizenks si..fizen fizenks si.zi.ki.fieen fienks siz.ke.f1en
75. | free fri: i:ft fri: xi:f fai: 1i:f

76. | freshness fleef.nes njas.fleef flee[.nes njas.fleef flae(.ne:s nas.flef
77. | friend frend enfr frend di:.fien fiend Ie:nf

78. | fringe frintf tru:.fin fxint[ tfu:.fiin fient| tfjus.fiin
79. | games geims siz.geim geims siz.geim gejms siz.gein
80. | gasped ga:pst di:.si.gap gja:pst di:.si.geep ga:pst dor.so.gae
81. | gasps geeps.s sis.ga? ga:p.st.si st.st.gap ga:ps.s sau.siz.gap
82. | gave geif fur.gei geif fur.gei geif fu.gei

83. | glue glu: lu:g glu: u:g glu: ugl

84. | grab glep bisepk gleep bisepk gixE:p bize:pk

85. | grant glents tsi.gieen gra:nt tia:ink glamnt tsar.glamn
86. | grape grep Ieepk gieip pi.giei gre:mp pa:.gieb
87. | help haeup pu:.heu hasup paeu haup pai.heu

88. | helped haeupt di.haeu haeupt da:.pi.hew haupt da:.pi.heup
89. | hobnob hup.na:p na:p.he:p hup.na:p nap.hap ha:p.na:b na:p.hab
90. | implore im.blox glo:.en im.ploa ploa.in im.ploax a.plo.in
91. | improve in.pu:f pau:f.en im.pau:f pau:f.en im.pu:f pio:if.em
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfju:.in intf tfju:.in intf tfurin

93. | increasing in.kii:.sem sin.kiii.iin in.kii:.sem sen.kiii.iim in.kii:.sem sen.kiii.in
94. | indefinite in.dee.fi.net ne.fae.da.in in.di:.fze.net nas.fen.dir.im in.di:.fze.net nat.feen.dii.iim
95. | independent in.di;.pen.dan dam.pen.dii.in | in.dii.pen.dan dam.pen.di..in in.dit.pen.dan dam.pen.di:.in
96. | inflict in.flekt flekt.in in.fleekt ta:.ki.flee.in in.flek flekt.in

97. | infuse in.fju:s fju:.sin in.fju:s fju:.sin in.fju:s fjuis.in

98. |ink ink k.kink ink kin ink kin

99. | inked inkt da:.ki.in inkt da:.ka.?in inkt da:.ka.in
100.| inks in.ks sa.ink in.ks sk.ka.in in.ks sai.ka.in
101.| instinct in.stinkt ti.stin.in in.ste:nkt ste:nkt.in in.stemt stempkt.in
102.| instrument ins.tiu.men men.stIA.in in.st1o.men men.stIA.in in.st1o.men men.stIA.in
103.| i-Tunes ai.tuins tjuns.ai ai.ty:ns tjuns.ai ai.tymns tjuns.aij

104.| jasmine dzaes.miin mi:n.d3aes dzees.men maAn.dzees dzaes.men man.jes
105.| jumps dzams sAmMd3 dzamps sk.dzAam dzAamps siz.dzam
106.| kept keept tsi:.pi.keep keept tsi.pi.keep kept tsar.kaep
107.| lapse lzeps st.laep lzeps sh.leep leps sai.lap

108.| lapsed leepst ti:.st.lee laepst di:.st.lee leepst dor.si.le
109.| larks la:ks sh.ka.la: la:ks saik la:ks siz.ko.la:
110.| lend leen deen lzend deend lee:nd dae:n

111.] lift lift tsi.lif lift ta..fi.lip left tsor.fa.lip
112.] lisp lepsp pleps lipsp pa:.sa.lip lepsp pausi.lip
113.] lived lift tir.fi.lo:t li:ft de:.fa.lip left da:.si.lip
114.| lives la:jfs saijf laifts si.fi.lai laifs siz.laif
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock Ing kKlp Ing D Ink klo?

116.| log ok glo: lo: D: 1o? D?

117.| lump IAm Klam lemp plem lamp plam

118.| matched maetft det.Ju.mee maetft da:.tflu.mae maeetft dortfu.me
119.| melt mewts tsk.mew mewts tsi.mew meuts tso.meu

120.| milk mju:k kju: mju:k ka:.mju: mjuk ko:.mju:

121.| misquote mis.kaut ta:.ko.mis mis.kaut keut.mis mis.kauts kou.mis

122.| ounce D:WNS st.zi.0 pns st.zi.on auns siz.aur

123.| owns o:ns siz.Aupy o:ns SAIWN ouns siz.Aup

124.| ox pks sk.D pks sp? pks sp?

125.| participate pe.ti.sa.peit pei.si.tip.ta: pe.ti.sa.pei pei.ti.sip.ta: pe.ti.sa.pei pei.si.ta.pa:
126.| peacemaking pi:s.me.ken kin.meks.pi: pi:s.me:.kin ke:n.mek.pi:s piis.me.kemn ke:p.mek.pi:s
127.| play ple;j eljp ple:j eljp plesj ejp

128.| pray piei ejp pieij leljp pieyj Iejp

129.| presidency pie.si.dan.si: sir.don.se.piz: pi.si.don.si: si.don.se.pie: paz.si.don.si: sir.don.si.pie:
130.| puffs pAaifs SAIp pAfs si.fiv.pAp pafs siz.paf

131.| raised 1eist ti:.st.aei leist ti.si.1ei Ieyst da:.se.zei
132.| range 1eintf tfu.1em 1eintf tfu:.zen Temt| tfur.aem

133.| recommend le.ko.ma:n me:n.kom.J1e:? Ie.ko.ma:nd maen.kom.ige:? Ie.ko.main me:n.kom.e:?
134.| recruiter 1ir.kru.ta: tee.kud. xi: zirkru.ta: tee.kaud. xi: zirkru.tax tor.kud.1ei
135.| refrigerator 1i.fee.dzu.1ei.®o1 | torgi.dzee.fe.air | xiifae.dzu.aei.tor | toriendze.faed.i: | xinfe.dzu.aeitor | tonaei.dzo.fae i
136.| relationship 1ivlei.fan.femp sip.Jan.nei.1i: 1iilei.Jan.fip sip.Jan.lei.ai: zirlei.fan.femp fip.fan.]ai.1i:
137.| representative | 1e.pii.sen.to.tif | tifti.sen.pii.ge | 1e.pii.sen.to.tif | tif.tid.sem.piiiie | 1e.pi.zen.to.tif | tif.tii.sem.purir.1e?
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed INf dar.anf I da:.fa.1At IA[t dor.fo.1At
139.| scratch skizetf tfju..skiee skieet[ tfju..skiee skiaet| tfur.skize
140.| scree skii: Ii..ze skii: IS skai: Iiisk
141.| segment saek.min man.seek seek.min men.sa&k s@&g.men men.s&:g
142.| senseless sens.na:s NAS.Sens sens.na:s NAS.Sens sens.las las.sens
143.| sequence si.kwens si.zi.kwan.si: sir.kwens sjor.KwAn.si: sit.kwens sir.kwens
144.| shameless Jeim.nes nAs.fein Jei.nes nAs.fein feim.nes nas.fein
145.| shelve Jauf fu:.fau Jauf fu:.fau fauf fur.fau
146.| shelved Jauft diz.fi.fau Jauft di..fi.Jau feuft do:.fi.fau
147.| skate skeits tsh.skeit skeidz tsk.skei skeit tsau.skei
148.| skating skei.tin tin.skei skei.1in tin.skei skei.ten tin.skei
149.| slope slep pa:.slep sla:p pa:.slep slop pauslop
150.| small sSmo: lo:s smp: mDo:s smp: mDp:s
151.| smooth smu:f fuis smu:f mu:fs smu:f mu:fs
152.| snatch sneetf tfu:s.naek sneet| tfu:s.naek snaet| tfui.sna
153.| spa spa: a:sp spa: a:sp spa: a:sp
154.| spare spe:.a: a:s.be: spe:.al aIS.pae: spe:.e1 ais.ba:
155.| sphere sfi.a: a:s.fi sfi.o: a:s.fi sfii.or ou.sfi:
156.] spiritual spi.Ji.tfeu tfor.ai.spi: spi:.Ji.tfeu tfor.ai.spi: spi:.Ji.tfau tforai.spi:
157.| splendid splen.di:d di.splen splaen.ded di.splaen spleen.did di.splen
158.| split spli:t lizs.pli:t split tsk.split splet tsor.splet
159.| spoil spp.jou ou.spoy spo.jol ou.SpDj spp.jAau ou.spbj
160.| spray spie;j lelsp spie;j leljsp spiej leqsp
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring spiae:.na le:mnsp spie:n le:mnsp spie:n lemsp

162.| springs spie:ns st.spiein spie:ns st.spien spie:ms sa:.si.bien
163.| squeeze skwi:s si:.skwi: skwi:z Sir.skwi: skwi:s sir.skwi:
164.| stain steen naens stein lemnst steiy est

165.| star stax aist stax aist stax aist

166.| string stiin Iinst stie:n lenst stiem Ienist
167.| stupid stju:.ped pe.sti:w stju:.ped ped.sti:w stju:.ped ped.stju:
168.| suppose SA.PAUS pAU.SED SA.PAUS sk.pAuU.sap SA.PAUS pAus.sap
169.| swim swirm mi:ms swim wims swin wimps
170.| text tekst ti:.si.te? tekst ti:.si.te? tekst tor.si.te?
171.| thankful Benk.feu feud.fen Benk.feu feu.0aen Oepk.fau fou.0ei
172.| trenched treenft diz.tju.tieen tienft di:.tju.tieen trent(t da:.fu.tien
173.| tweet twiits ti. wets twiits twiits twists twits

174.| underpaid on.da.peid d.pei.da.An An.dea.pei peid.de.an an.do.pei pei.do.An
175.| understand An.dei.staen stemn.do1.An Aan.dor.stemn stemn.do1.An Aan.dor.stemn sten.dor.An
176.| urge aitf tfly:.e1 aatf tfy:.a1 outf fuax

177.| Welsh weuf Ji.weu weuf Jt.lju.weu weuf fui.weu
178.| whereabout we:.19.baut bau.1o.we: we:.19.beu bAu.1ot.we: we:.10.bau? bau.1od.we:
179.| wolf wo:f fu:.La: wao:f fui.wa wuif fu:p

180.| woodland wud.leen lzen.wu:d wud.laen lzeen.wu:d wud.len leen.woa:d
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Appendix 8-VIII: HK-M-21-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.f1eit 1ei.Af a.f1eit fieit.a o.feit fieit.a
2. |age eit| dzei eit| dzei eid3 dzei

3. | Alps &lps s@lp &lps psal &lps selp

4. | amuse 9.mjuis mjus.d d.mjuis mjus.A A.Mjuis mjus.A
5. | anguish en.gwif gwif.en en.gwif gwif.ep en.gwif gwif.en
6. | anklet enk.klet let.epk enk.let let.epk enk.let let.enk
7. |ant ent ten ent teen ent ten

8. | approve o.pxu:f pauf.ep A.prunf pauf.Aap o.puif paufia
9. |ask aisk ka:s aisk ka:s aisk ka:s
10. | asked a:st tais askt ts.a:s askt t.ask
11. | asks Asks ks.As a:sks ks.as a:sks ks.a:s
12. | bangs bays sbarng bens sbapk bens sbapk
13. | begged begd ktbek bekt tbek bekt tbek
14. | begs beks sbek beks sbek beks sbek
15. | blast blast asp blast tsblas blast tblas
16. | bled blet et.blo blet et.blo blet dble:
17. | bloom blu:m lu:mp blu:m luimp bluim lu:imp
18. | blunt blont ontp blants tsblan blant tblan
19. | blur bla: la:p bla: laip bla: la:p
20. | brief bai:f firp bai:f fbui: bai:f fbui:
21. | Britain bii.?on ?on.bii bii.on on.bii bii.on on.bii
22. | bronze bins sbion bions Ionsp bions Ionsp

267




Appendix 8-VIII: HK-M-21-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud dbiu biut dbiu biut dbiu

24. | bulb baub bbaAu baub Aub baub Aub

25. | bulbs bAups psbau baups sbaup bAups psbau
26. | cashback kae(.bek bak.kef kae(.bek bak.kef kae(.bek bak.kef
27. | clarify kle.xi.fai fai.zi.kle kle.xi.fai fai.zi.kle klee.1i.fai fai.xi.kle
28. | Clark kla:k akl kla:k akl klak lak

29. | clear klia liok klio liok klia lisk

30. | cliff klif lifk klif lifk klif lifk

31. | close klous lousk klous lousk klous lousk

32. | closure klou.fo fa.klou klou.{o fa.klou klou.{a fa.klou
33. | clothing klou.fin Bip.klou klou.0in Bip.klou klou.fin Oip.klou
34. | clubbed klapt tklap klapt tklap klapt tklab

35. | Constantine kon.sten.ti:n tin.sten.komn kon.sten.tin tin.sten.kon kon.sten.tin tin.sten.kon
36. | corpse kops psko: kops opsk ko:ps psko:

37. | crawl kol loukx kiau Jauk kio:l 10:1k

38. | crisp kiisp spkui kiisp pkiis kiisp pkuis

39. | crow kiau Jauk kiau Jauk kiau Jauk

40. | crown kiaun Aunkr kiamn Jamk kiaun Jaunk

41. |cry kiai Iaik kiai Iaik kiai 1aik

42. | cube kjw:p bkju: kjup jurpk kjup bkju:

43. | digest dai.dzest dzes.dai dai.dzest dzest.dai dai.dzest dzes.dai
44, | disband dis.bant ben.dis dis.bent bent.dis dis.bent bent.dis
45, | disclaim dis.kleim kleim.dis dis.kleim kleim.dis dis.kleim kleim.dis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.kas kas.dis dis.kas kas.dis dis.gas kas.dis
47. | dumped dampt t.dum dampt tdump dampt tdump
48. | east iist tis iist sti: iist tizs

49. | eats iits ts.i: its sit its sit

50. | Ed et de et de et de:

51. | edge etf dzi.et etf dzet etf dze:

52. | elf elf fel elf fel elf fel

53. | else els sel els sel els sel

54. | elves elfs fs.el elvs selv elvs selv

55. | encourage in.ko.1it| 1itf ko.in in.ko.1eit| Ieitf ka.in in.ko.1eit| Ieitf ka.in
56. | encouraging in.ko.1i.d3in dzin.1i.ko.in in.ko.1i.d3in dzin.1ei.ko.in in.ko.1i.d3in dzin.1ei.ka.in
57. | English ing.lif lif.in ing.lif glif.in ing.lif gli.fin

58. | ex-con iks.kon kon.iks iks.kon kon.iks iks.kon kon.iks
59. | excuse iks. kjus kius.iks iks.gju:s kjus.iks iks.gju:s kjus.iks
60. | exhale ik.sel hel.iks iks.hel hel.eks ik.sel hel.iks

61. | explode iks.plout plout.iks iks.plout plout.iks iks.plout plout.iks
62. | fabric fe.biik biik.fe: fe.biik biik.fe: fee.baik biik.fe:
63. | fact faekt tfaek faekt aektf faekt tfaek

64. | famed feimt eimtf feimt tfeim feimt tfeim

65. | fed fet etf fet etf fet etf

66. | film film om.fi: film yn.fi film imf

67. | fish fif ffi: fif ffi: fif Jfi:

68. | flap flep lepf flep lepf flep lepf
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot otfl flot otfl flot lotf

70. | flu flu: wf flu: lu:f flu: lu:f

71. | fly flai laif flai laif flai laif

72. | foolish fu.lif lif.fu fu.lif lif.fu fu.lif lif.fu
73. | frank fienk 1epkf fiepk lepkf fiepk tenkf
74. | Franks fiepks sfiegk fiepks sfiegk fiepks sfiepk
75. | free fIi: 1i:f fIi: 1i:f fIi: 1if

76. | freshness fief.nis nos.fief fief.nis nis.fref fief.nis nas.fief
77. | friend fient en.fIi fiend Ientf fient lentf
78. | fringe frintf tff1in frint| zintff frintf t{f1in
79. | games geims sgeim ge:ms sgexm ge:ms sgemm
80. | gasped gespt pt.ges gespt tgeps gespt tgesp
81. | gasps gesps psges gesps psges gesps psges
82. | gave geif fgei geif fgei geif fgei

83. | glue glu: luzk glu: lu:g glu: luk

84. | grab giep pgie glep pgie: glep bge

85. | grant gient t.gren gaAnt entgl gaent tgien
86. | grape gieip pgiei gieip pgiei gieip pgiei
87. | help help pel help pel help pel

88. | helped helpt pthel helpt thel helpt thelp
89. | hobnob hop.nop nop.hop hop.nop nob.hop hop.nop nop.hop
90. | implore im.ploa plo.im im.ploo ploa.im im.ploa ploa.im
91. | improve im.pau:f pauf.in im.pru:f pau.vin im.pau:f pauf.in
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfin intf tfin

93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kii.sin sin.kii.in
94. | indefinite in.de.fi.nit net.fi.de.in in.de.fi.nit nat.fi.de.in in.de.fi.nit nat.fi.de.in
95. | independent in.di.pen.dont dan.spen.di.in in.di.pen.dont dant.pen.di.in in.di.pen.dont dont.pen.di.in
96. | inflict in.flet flet.in in.flekt flekt.in in.flekt flekt.in

97. | infuse in.fjus fjus.in in.fju:s fju.sin in.fju:s fjus.in

98. | ink ink 1.ni ink kin ink kin

99. | inked ikt kt.ip inkt tigk inkt t.ink

100.| inks inks ski: inks sigk inks sigk

101.] instinct in.sdint stipt.in in.sdint sdipt.in in.sdint sdipt.in
102.] instrument in.s19.mont man.stion.in in.fom.mont mant.fom.in in.fom.mont maon.strom.in
103.] i-Tunes Al.tuns tuns.Ai Al.tjuns tyns.Ai Al.tjuns tjun.sai

104.| jasmine dzes.min min.dzes dzes.min min.dzes dzes.min min.dzes
105.| jumps dzAamps psd3zam dzAamps sdzamp dzAamps psd3zam
106.| kept kept eptk kept tkep kept tkep

107.| lapse leps slep leps slep leps psle:

108.| lapsed lepst stlep lepst tleps lepst tslep

109.| larks latks slak laks slak laks slak

110.| lend lend dlen lent dlen lent dlen

111.] lift lift ftli: lift tlif lift tlif

112.] lisp lisp spli: lisp spli: lisp pliis

113.] lived livd fli: livd dlif livd dlif

114.| lives laifs slaiv laivs slaiv laifs slaif
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.] lock lok klo lok klok lok klok
116.| log log glo log glo lo:g glo:
117.| lump lamp plam lamp plam lamp plam
118.| matched metft tftme metft tftme: metft tmet|
119.| melt melt temel melt tmel melt tmel
120.| milk miuk kmiu miuk kmiu miuk kmiu
121.| misquote mis.kwout kwout.mis mis.kwout kwout.mis mis.kwout kwout.mis
122.| ounce auns s.aun auns saun auns saun
123.| owns o:ns soin o:ns somn ons son
124.| ox piks SD: pks SD: oks sok
125.| participate pA.ti.ci.peit pei.ci.ti.pa pa.ti.si.peit peit.si.ti.pa pA.ti.sw.peit peit.si.ti.pa
126.| peacemaking pis.mek.kin kin.mek.pis pis.mei.kip kin.mei.pis pis.mei.kip kin.ma.pis
127.| play plei leip plei leip plei leip
128.| pray plei leip plei leip plei leip
129.| presidency pie.si.den.si si.den.si.pie pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pafs spaf pafs spaf pafs spaf
131.] raised Jeist tf.aeis Jeist tsies Jeist tieis
132.| range eintf tf.1ein Ieintf diein Ieintf drein
133.| recommend Ie.kom.ment men.kom.1e Ie.kom.ment men.kon.1e Ie.kom.ment men.kon.1e
134.| recruiter 1i.kri.to to.kii.xi Ti.kri.ta to.kii.xi Ji.kri.ta ta.kai.ai
135.| refrigerator 1i.f1i.dzi.1ei.to to.1ei.dzo.fi.ai Ji.f1i.dzi.zei.to to.1i.dzo.f1i.xi J1i.f1i.dzi.zei.ta to.1ei.dzo.11i.1i
136.| relationship 1i.lei.fon.{ip fip.fon.lei.xi 1i.lei.fon.{ip fip.fon.lei.xi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | 1e.pii.sen.ti.tif | tif.to.sen.pri.xi Ie.pri.sen.titif | tiftei.sen.pii.ie | ze.pii.sen.to.tif | tif.tei.sen.pii.ze
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Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft tfIaf IA[t tIAf IA[t tIAf
139.| scratch skietf t{skie skietf kietfs sgret| t{sgie
140.| scree skai: zisk skai: kaiizs skai: kii:s
141.| segment seg.mant mont.sek seg.mant man.sek seg.mant mont.sek
142.| senseless sens.les les.sens sens.les les.sens sens.les les.sens
143.| sequence si.kwons kwonts.si: si.kwons kwons.si: si.kwons kwons.si:
144.| shameless fem.les les.fem feim.les les.feim feim.les les.feim
145.| shelve felf fJel felv elf] Jelf viel
146.| shelved felft elftf felft dfelf Jelft tlelf
147.| skate skeit keits sgeit eisk sgeit eisk
148.| skating sgei.tin tin.sgei sgei.tin tin.sgei sgei.tip tin.sgei
149, slope sloup loups sloup loups sloup loups
150.| small smo:l mo:ls smo:l mo:ls smo:l mo:ls
151.| smooth smu:0 Osmu: smu:0 mu:0s smu:0 Osmu:
152.| snatch snetf t{.nes snetf netfs snetf tfsne
153.| spa SpA asp spa: pa:s spa: pa:s
154.| spare spea peas spea easp spea peas
155.| sphere sfio fios sfio fios sfio fios
156.| spiritual sbi.xi.tfusl tfuol.1i.sbi sbi.xi.tfal tfol.1i.sbi sbi.xi.tfal tfol.1i.sbi
157.| splendid splen.dit dit.splen sblen.dit dits.blen sblen.dit dits.blen
158.| split sblits litsp sblits plits sblits plits
159.| spoil sboil oilsp sboil oilsp sboil oilsp
160.| spray sbiei Ieisp sbiei Ieisp sbiei pies
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbiin linsp Splin pl1igs sbiin ligsp
162.| springs sbiins Iinsp sbiins Iinsp sbiins sbuiin
163.| squeeze skwi:s isk™ sgwi:s irsk skwi:s zisk

164.| stain sdein einst sdein einst sdein einst
165.| star sta: aist sta: aist sda: aist

166.| string sdain Iinst sduin Iigst sduin Jinst
167.| stupid stju.pit pit.stju: stju.pat pats.dju: stju.pit pits.dju:
168.| suppose S9.pous pou.sap $9.pous POU.SAP Sop.pous POU.SAP
169.| swim swim wims swim wims swim wims
170.]| text tekst tsteks tekst tsteks tekst tsteks
171.| thankful Oenk.fou fou.0ank Bepk.fou fou.fepk Oepk.fou fou.fepk
172.] trenched tientft t{tfen tientft ttzent| tientft ttientf
173.| tweet twit tiut twit wit twit wit

174.| underpaid Aan.da.peit pei.do.An on.da.peit pei.da.an on.da.peit pei.do.An
175.| understand An.da.sten sten.doa.An An.da.sden sden.da.An An.doa.sdent sden.da.An
176.| urge outf tf.ou otf dzo: otf dzo:

177.] Welsh wolf fwol wolf fwol wolf fwol
178.| whereabout wea.a.baut baut.o.we we.19.baut baut.1A.1e we.Jo.baut bau.ta.we
179.| wolf wuf f.wu: wuf f.wu: wuf f.wu
180.| woodland wut.lent lent.wud wut.lent lend.wut wut.lent lent.wut
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Appendix 8-1X: HK-M-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid a.fIeit" fiei.da a.fIeit" fiei.do a.fIeit" flei.do
2. |age eit| dzei eit| dzei eit| dzei

3. | Alps &lps s@lp &lps s@lp &lps selp

4. | amuse 9.mius mius.zA: d.mjuis miu.za: o.mjuis mju.zo:
5. | anguish ®.gwif gwif.en &y.gwif gwif.en ®y.gwif gwif.ep
6. | anklet en.klo klo.2en &n.klo klo.aen @®n.klo klo.aen
7. |ant ent ten &nt ent ant tan

8. | approve o.pxu:f pIu.va A.prunf PIU.VA o.puif pIu.vo
9. |ask aisk ka:s aisk ka:s aisk ka:s

10. | asked a:skt taisk a:skt taisk a:skt taisk

11. | asks a:sks ska: a:sks saisk a:sks sa:isk
12. | bangs bays sban bens sban bays sbans
13. | begged bek"t" ktbe bekt" the bekt" tom.bek
14. | begs bek"s sbe bek”s sbek bek"s sbek

15. | blast bla:st la:s.bo bla:st tbla:s bla:st tbla:s
16. | bled blet" let.bo blet" tble blet" tble

17. | bloom blum mo.blun blum mump blum mup
18. | blunt blant lant.bo blant tblan blant tblan
19. | blur bla: la:p bla: laip bla: la:p

20. | brief biif f1ib biif f1bi biif fibi

21. | Britain bii.?on om.bui bii.ton tom.bai bii.ton tom.bui
22. | bronze bions zbion bionz zbion bions zbion
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build bilt" ilp bilt" tbil bilt" ta.bil

24. | bulb balp" blalb balp" blap balp" bal

25. | bulbs balps psbal balps sbalp balps sbalp

26. | cashback ba(.bxek ba.ka( baf.baek bak.kef baf.baek bak.kef
27. | clarify klee.xi.fai fai.zi.kle klee.1i.fai fai.xi.kle klee.1i.fai fai.xi.kle
28. | Clark kak kauk klak kla klak kla:

29. | clear kles o.kli kleo a.kli klio o.kli

30. | cliff kli:f fkli: klif lifk klif lifk

31. | close klous sklou klous lousk klous lousk

32. | closure klou.fo fa.klou klou.{o fa.klou klou.{a fa.klou
33. | clothing klou.fin Bip.klou klou.0in Bip.klou klou.fin Oip.klou
34. | clubbed klap"t" tlap klap"t" tklap klap"t" tklap

35. | Constantine kon.sta.tin tin.ston.kon kon.sta.tin tin.sa.kon kon.sta.tin tin.sto.kon
36. | corpse kops psko kops skop kops skop

37. | crawl kwou lo:k™ kwou la.kwo: kio:l lotk™

38. | crisp kiisp pkiis kiisp pgais kiisp pa.giis
39. | crow kiou Iouk kiou ouk™ kiou ouk1

40. | crown kiaun aunk kiaun no.krau kiaun nauk

41. | cry kwai aik™ kiai aikx kiai aiki

42. | cube kjub bjuk kju:.po pjuk kiub biuk

43. | digest dai.dzest dzes.dzai dai.dzest dzes.dai dai.dzest dzes.dai
44, | disband dis.bant" baen.dis dis.bent" baen.dis dis.bent" ben.dis
45. | disclaim dis.gleim gleim.dis dis.gleim gelim.dis dis.gleim gelim.dis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas gas.dis dis.gas gas.dis dis.gas gas.dis
47. | dumped damt tdan dampt tdamp dampt to.damp
48. | east iist tis iist ti:s iist tis

49. | eats its tsi its sit its sit

50. | Ed et de: eit de: eit de:

51. | edge e:d3 dze: e:d3 dze: exitf dze:

52. | elf elf fel elf fel elf fel

53. | else els sel els sel els sel

54. | elves elvs fsel elfs selfs elfs self

55. | encourage in.ka.zeitf zeit{.ka.in in.ko.1eitf Ieitf.ka.in in.ka.zeitf zeitf.ka.in
56. | encouraging in.ka.1ei.dzip dzip.1i.koxrin in.ka.1ei.dzip dzip.1ei.ka.in in.ka.1ei.dzip dzip.1ei.ka.in
57. | English en.glif glif.ep en.glif glif.ep in.glif glif.in

58. | ex-con eks.kon kon.eks eks.kon kon.eks eks.kon kon.eks
59. | excuse eks.gius giu.zeks iks.gius giu.seks eks.gius giu.seks
60. | exhale iks.he.al hel.liks eks.he.al hel.leks eks.he.al hel.leks
61. | explode eks.blout" blou.deks eks.blout” blou.deks eks.blout" blou.deks
62. | fabric fae.biik biik.fa: fee.baik biik.fa: fee:.biik burik.fz:
63. | fact faekt ktfze faekt to.faek faekt to.faek

64. | famed feimt tfeim feimt tfeim feimt tfeim

65. | fed fet def fet def fet def

66. | film fum moa.fu film mo.fil film.ma mo.fil

67. | fish fif fif fif fif fif fif

68. | flap flaep paelf flaep pa.fle flaep po.fle
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot tolf flot tflo: flat tfla

70. | flu fla: wf fla: le:f fla: la:f

71. | fly flai aif flai aif flai laif

72. | foolish fuelif lif.fu: fu.lif lif.fu fu.lif lif.fu
73. | frank fienk kfien fienk kfien fienk kfien
74. | Franks fienks ksfizen fienks sfiepk fienks sfepk
75. | free fIi: i:f fIi: i:f fIi: i:f

76. | freshness fief.nos nos.fief fief.nis nos.fief fief.nis nas.fief
77. | friend fient” enf fient” to.f1en fient” tfien
78. | fringe frint( dzfiin frint{ dzfiin frint{ dzfiin
79. | games ge:ms sgerm ge:ms sgerm gems sgems
80. | gasped gaspt tgasp gaspt tgasp gaispt tga:sp
81. | gasps gasps sgasp gepsps sg&ps gasps sgap

82. | gave geiv veik geiv vgei geiv vgei

83. | glue glu: lu:g glu: luk gla: luk

84. | grab gJa:p bgia: glep ba.giz glep bgie
85. | grant gJant tgran gJant tgran gJant tgwan
86. | grape gieip p.glei gieip p.glei gieip p.giei
87. | help help pa.hel help phel help pel

88. | helped helpt t.help helpt t.help helpt t.help
89. | hobnob hop.nop hop.hop hAap.nap na.hap hAap.nap nap.hap
90. | implore im.plo: plo:.im im.plo: plo:.im im.plo: plo.im
91. | improve im.pauf pauf.im im.pauf piu.vim im.pauf pIu.vim
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfin intf tfin

93. | increasing in.kii.zin zin.kii.in in.kii.zin zin.kii.in in.kii.zin zin.kii.in
94. | indefinite in.de.fo.ng na.fi.de.in in.de.fi.no na.fi.de.in in.de.fi.no na.fi.de.in
95. | independent in.di.pen.dont dom.pi.den.in in.di.pen.dont dom.pen.di.in in.di.pen.dont dom.pen.di.in
96. | inflict in.flekt fle.kin in.flekt flek.in in.flekt flek.tin
97. | infuse in.fius fiu.sin in.fius fiu.zin in.fjus fju.sin

98. | ink ink kink ink kin ink kin

99. | inked int tip inkt dipk inkt tigk

100.| inks inks sigk inks sigk inks sigk

101.] instinct in.sdinkt sdin.in in.sdipkt deps.in in.sdinkt tipkt.sin
102.| instrument in.sttu.man mon.stiu.in in.stzu.mont mon.stiu.in in.sttu.mant mon.stiu.in
103.| i-Tunes Al.tyns tyn.sai Al.tyns tyn.sai Al.tyns tyn.sai
104.| jasmine dzaes.min min.d3aes dz@es.min min.d3aes dzAs.min mins.d3as
105.| jumps dzAamps psd3zam dzAamps sdzamp dzAamps sdzamp
106.| kept kept tkep kept tkep kept tkep

107.| lapse leps pslae leeps psle leeps slep

108.| lapsed lepst stlep leepsts tsleps leepst ta.leps
109.| larks latks slaks laks slak laks slak

110.| lend lent" tlen lent” dlent lent” to.len

111.] lift lift ta.lif lift tlif lift ta.lif

112.| lisp lisp po.lis lisp po.lis lisp po.lis

113.] lived lift t.lif lift tlif lift ta.lif

114.| lives laivs sfail laifs sfaiv laivs sfaif
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok ko: lok klo lok klo:

116.| log lo go lo ok lok" gol

117.| lump lamp plam lamp plam lamp plam

118.| matched mat|t to.maet| maet|t tmeetf maet|t tmaetf

119.| melt melt to.mel melt to.mel melt to.mel

120.| milk milk kmil milk kmil milk kmil

121.| misquote mis.kwout kwou.mis mis.gwout gwou.mis mis.kwout kwou.mis
122.| ounce aus saun auns saun auns saun

123.| owns ouns son ouns soun ouns soun

124.| ox oks sko oks sok oks sok

125.| participate pa.ti.sa.peit pei.si.ti.pa pa.ti.sa.pei pei.si.ta.pa pa.ti.sa.peit pei.si.ti.pa
126.| peacemaking piis.mei.kin kin.mek.pi:s pi:s.mek.kip kin.mei.pi:s pi:s.mek.kip ken.mei.pis
127.| play plei leip plei leip plei leip

128.| pray plei leip plei leip plei leip

129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pafs fspa pafs fspa pafs spaf

131.] raised Jeist dweis Jeist dieis Jeist tieis

132.| range Jeintf diein leintf diein leindz diein

133.| recommend 1e. kom.ment" men.kon.1e 1e.kom.ment" men.kon.Je 1e.kom.ment" men.kon.1e
134.| recruiter 1i.kru.to to.kau.xi 1i.ku.to to.ku.xi 1i.ku.to ta.ku.xi

135.| refrigerator 1i.fii.dzu.1ei.to to.1ei.dzo.fi.ai J1i.fii.dzu.zei.to to.1ei.dzo.fi.ai Ji.f1i.dzu.zei.to to.1ei.dzu.fIi.ai
136.| relationship 1i.lei.fon.{ip fip.fon.lei.xi 1i.lei.fon.{ip fip.fon.lei.xi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | 1e.pii.sen.to.tif | tif.to.sem.pri.ae | ze.pri.sen.to.tif | tif.to.sem.pii.ze | 1e.pii.sen.to.tif | tif.to.sem.pii.ze
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft tIAf IA[t tIAf IA[t tIAf
139.| scratch sgwat| tfsgwae sgwet| tfsgwae sgweet| t{sgwae
140.]| scree Sgwit gwiis SgWi gwiis SgWi gwiis
141.| segment se.mon mon.se sek.mon mon.se sek.mon moan.se
142.| senseless sens.los los.sens sens.los los.sens sens.los los.sens
143.| sequence sir.kwons kwaon.si: si.kwons kwan.si si.kwons kwan.si
144.| shameless feim.los las.feim feim.las los.feim feim.las las.feim
145.| shelve Jelv ffel Jelf ffel felv ffel
146.| shelved felft tfelf felft tfelf Jelft tlelf
147.| skate sgeit geits sgeit keits sgeit keits
148.| skating sgei.tin tin.sgei sgei.tin tin.sgei sgei.tip tin.sgei
149.| slope slop pouts slop pslou slop pslou
150.| small smo:l mo:ls smo:l mo:ls smo:l mo:ls
151.| smooth smuf Bums smuf Bums smuf Bums
152.| snatch snaet| tfsnee snaet| tfsnee snaet| naet|s
153.| spa sba: ba:s sba: ba:s sba: ba:s
154.| spare sbea A.sbe sbea o.sbe sbaa o.sba
155.| sphere sfio fios sfio fios sfio fios
156.| spiritual sbi.xi.tfal tfol.1i.sbi sbi.xi.tfal tfol.1i.sbi sbi.xi.tfal tfol.1i.sbi
157.| splendid sblen.dit dis.blen sblen.dit dis.blen sblen.dit dis.blen
158.] split sblit blis sblit blits sblit blits
159.| spoil sboi.ol ol.sboi sboi.ol ol.sboi sboi.al ol.sboi
160.| spray sbiei bieis sbiei bieis sbiei bieis
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbiin biins sbiin biins sbiin biins
162.| springs sbiins sbuiin sbiins sbiin sbiins sbuiin
163.| squeeze SgwWiis gwiis SgwWiiz gwiis Sgwi:s gwiis
164.| stain sdein deins sdein deins sdein deins
165.| star sda: da:s sda: da:s sda: da:s
166.| string sdain Iinst sduin diins sduin diigs
167.| stupid sdju.pit" pi.sdju sdju.pit" pi.sdju sdju.pit" pi.sdju
168.| suppose S9.pous pOU.S9S $9.pous pou.Sd Sop.pous pou.sd
169.| swim swim mius swim wims swim wims
170.]| text tekst ckst tekst teks tekst teks
171.| thankful Onk.ful ful.Oaenk Oank.fu ful.Oaenk Oank.ful fol.Oank
172.] trenched tfentft ttfen tfentft ttfentf tfentft ta.tfentf
173.| tweet twit ti.wit twit twit twit twit
174.| underpaid An.do.peit" pei.da.An An.do.peit” pei.da.An An.do.peit” pei.do.An
175.| understand An.do.sdant® sdeen.ds.An An.do.sdant® sdeen.do.An An.do.sdant® sdeen.ds.An
176.| urge atf dzo: atf dzo: ad3 dza:
177.] Welsh welf fwel welf fwel welf fwel
178.| whereabout we.Jo.baut bau.o.we we:.19.baut bau.to.we: we:.19.baut bau.ta.1e:
179.| wolf wuf fu: wuf f.wu: wuf fu:

180.| woodland wu.lent” laen.wu: wu.lent leen.wut wu.lent" laen.wut
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Appendix 8-X: HK-F-29-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid A.fieit fiei.da: A freit" t.fiel.a: A.f1eid diei.fa:
2. |age eidz tfei eid3 tfei eit| tfei

3. | Alps &ups s&up &ups sp&u &Dps sp&u

4. | amuse A.mjus mjus.a A.mju:s sju:.ma: AM.jus sjui.ma:
5. | anguish aen.gwif gwif.aen &y.gwif fkwa.en ®y.gef fag.gaen
6. | anklet aen.klat Klit.een em.klat tlat.kemn &n.klot tlat.kaen
7. |ant aent teen aent teen ent taen

8. | approve A.pausf piu:f.a: A.pauif fiu:.pa: A.pauf pru:f.a:
9. |ask a:sk sk.a: a:sk ks.a: aisk k.sa:

10. | asked a:skt tks.a: a:skt tk.sa: a:sks tk.sa:
11. | asks a:sks sks.a: a:sks sks.a: a:sks sk.sa:
12. | bangs baenks sgeenp ba:pks sg&:p ba:pks sg&:p
13. | begged begd kt.beep bagd d.ge:p bee:kt t.kae:p
14. | begs baeks skaeb ba:ks sga&e:p baks skaep
15. | blast bla:st sta:.ple bla:st ts.a:lp bla:st t.sa:p
16. | bled bled dleb blaed dee.lop ble:d de.lAp
17. | bloom blu:m u:mbl bluim wnb bluim w:mbl
18. | blunt blant tiamp blant tAnb blant tanb

19. | blur bla: ap bla: a.lop bla: ap

20. | brief bai:f f1i:p bai:f f1i:p bii:f f1i:p

21. | Britain baiit.ten tAn.buiit bait.ten AN.tiip bie.ten tan.buit
22. | bronze bions spipn biobns siomb bin:gs sID:mb
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud djup bju:d djuip biud djup

24. | bulb ba:p ba:p balp balp ba:p ba:p

25. | bulbs ba:ps s.baip ba:ps s.ba:p baips spa:p

26. | cashback kee[.baek baek.keef kee[.baek ka.baef.ke kaf.baek baek kae|
27. | clarify klee.1i.fai fai.zi.kle klee.1o.fai fai.zi.kle klee.19.fai fai.xi.kle:
28. | Clark kla:k ka:kl kla:k ka:lk kla:k karwk

29. | clear kli:.a AKli: kli:.o a.ikk kli:.ox a.kli:

30. | cliff Klif flik kli:f flitk kli:f flitk

31. | close klous so:lk klous so:lk klous soukl

32. | closure klou.sa1 so:.klou klou.sai a:.souk klou.fa: for.klou
33. | clothing klou.din 0in.klou klou.din in.Bou.kle klou.0en Oen.klou
34. | clubbed Klap"t" tp.kla:p Klap"t" da.bla:pk klamp"t" do.pa:pkl
35. | Constantine kons.tAn.tin tin.tan.kons kon.ston.tin tin.tens.ko:n kons.tAn.timn timn.tens.kom
36. | corpse kops s.kop kops spok ko:ps spok

37. | crawl kio:l ok kio:l 0:K1 kio: p:k1

38. | crisp kiisp sp.kik kiisp psk.iik kiisp. ps.kia

39. | crow kiou ouki kiou ouik kiou orwka

40. | crown kiaun a:nki kiaun a:nki kia:w amka

41. |cry kiai waiki kiai aik1 kiai aiki

42. | cube ky:p p.Ky: ky:p buk ky:p by:k

43. | digest dai.dzest dzes.dai dai.dzest ts.dzet.dai dai.dze:st ts.dze.dai
44, | disband dis.baen baen.dis dis.baent” daen.bisd dis.bamnt" bent.dis
45, | disclaim dis.kleim kleim.dis dis.kleim eim.klA.dis dis.kleim kleim.dis
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.kas kas.dis dis.ka:s ska:s.di: dis.ga:s skas.di:

47. | dumped dampt tp.dAam dampt do.pamd dampt doe.pamd

48. | east i:st ts.i: iist tsi: iist tsi:

49. | eats iits ts.i: iits sti: iits sti:

50. | Ed e:d de: ed dee e:d daed

51. | edge edz dz.e e:dz dz.e: x:d3 tfee:d

52. | elf euf feu euf feu euf feu

53. | else els sel eIWs serw eIWs S&IW

54. | elves eufs sfeeu eufs seufs eufs sfeeu

55. | encourage en.kaorzet| weidz.koemn en.kor.zeitf eidz.1o:kemn en.korzeit| we:dz.kor.em
56. | encouraging en.ka.1ei.dzin dzin.1ei.ka:.en en.ka.iei.dzin dzin.iei.kar.en | en.ka:ie.dzip dzin.1ei.kor.em
57. | English in.glif Ju.lik.ka.in in.glif slut.ka.en en.glef fi.glip

58. | ex-con eks.kon kon.e:ks eks.koon kom.eks eks.komn kon.neks

59. | excuse eks.kju:s kju:s.eks eks.kju:s kju:s.eks eks.kjus sjuks.ek

60. | exhale eks.he:.jol ou.he:.eks eks.he:.al ou.he:.eks eks.he:.ou he:.oeks

61. | explode eks.plout” blou.eks eks.plout dou.li.peks eks.plout d.blou.eks
62. | fabric fee.biik baik.fee fee.biik kiek.baef fae.biek kor.baf

63. | fact feekt tk.fee feekt t.keef feekt tekf

64. | famed feind deinf feimt deimf feind deimf

65. | fed fed def faed def faed def

66. | film fim imf fim imf fexm imf

67. | fish fif fif fef fif fef fif

68. | flap flaep leepf flaep peelf flaep pelf
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Second utterance attempt
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt fla:t a:tfl fla:t tor. lif fla:it torlaf
70. | flu flu: lu:f flu: lu:f flu: w:.luf

71. | fly flai laif flaij aij lif flaij aij lif
72. | foolish fue.lif lif.fu: fu:.lef fi.lew:f fu:.lef lef.fu:
73. | frank fizenk kaenf fienk kaemf fiemk kenfx

74. | Franks fizenks sk.fizen fienks skaemfl fienks skemfx
75. | free fri: xi:f fri: ixf fai: irif

76. | freshness fief.nas nAs.fief fief.nas SnAs.[eefr fizef.nes nas.fraef
77. | friend fient” denf frent" denf frent” demfx
78. | fringe f1indz tfa.fiin fiindz tfxinf frind3 t{infx

79. | games geims seing geims seing geims seimg
80. | gasped gespt tp.ges gespt gaespt gaevs.pt tp.saek
81. | gasps geep.sps sips.gja: gaesps sps.eeg ge®s.ps sp.sa&k
82. | gave geif f.gei geif veig geif veig

83. | glue glu: lu:k glu: u:l(u)k glu: wlk

84. | grab glep &epygl giee:b bae:g1 giep bei1.go
85. | grant gia:nt ta:nga gJaint ta:m.go gJa:nt tai.gI1o
86. | grape greip eip.gio gieip pei.gio gleip peigx

87. | help heup peuh haup peuh haup peuh

88. | helped haeupt t.haeup haupt tp.eu haeupt tp.heu
89. | hobnob hop.nop nop.hop hop.nop nop.hop hop.no:p nop.ho:p
90. | implore im.plo: plo:.im im.plo:.a A.ploiim im.plo:.a A.ploiim
91. | improve im.pau:f pau:f.iim jim.pw:f piu:f.iim im.pau:f fiu:.pirm
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfo7.in intf tfin entf tfen

93. | increasing in.kwi:.zen sen.kiiiiin in.kwi:.zen sen.kwit.imn in.kwi:.zen sen.kiiw.in
94. | indefinite in.de.fi.noit nat.fan.de.i:n in.de.fi.net nat.fan.de.i:n in.de.fi.noit na.fon.da.omn
95. | independent in.di.pen.dant dan.pen.di.in i:n.di.pen.dont dan.p@n.di.iin in.di.p@&n.dant dant.pen.di.i:n
96. | inflict in.flekt flekt.in in.flekt tafl.in in.flekt tk.flen

97. | infuse in.fju:s fjuis.in in.fju:s sju:.vin in.fju:s sjut.fiin

98. |ink ink kin ink kin enk ken

99. | inked inkt kt.in epkt d.kep epkt t.kep

100.| inks inks skin inks skin enks skin

101.| instinct in.stinkt kt.stin.in in.stenkt tenk.si:n in.stemt ten.sti:n
102.| instrument in.stiu.mant mAn.stiu.in ins.tru.ment man.tIu.i:ns ins.tiu.ment mAn.tfursin
103.| i-Tunes ai.tjuns sun.tai ai.tjuins sun.taij ai.tjuins sun.taij

104.| jasmine dzaes.min mon.dzees dzaes.men Ans.d3ee dz@z.men maAn.d3es
105.| jumps dzamps spAamdsz dzamps spamd3 dzAamps spamd3
106.| kept ke:pt te:pk kaept tp.hek kaept t.paek

107.| lapse leeps sleep lzeps speel leeps spael

108.| lapsed leepst sit.leep laepst ds.peel leepst do.spaeo
109.| larks la:ks ska: la:ks skatl latks ska:l

110.| lend lend den le:nd demv lend denb

111.] lift lift tif.lo lift tf.lat le:ft tfe:l

112.] lisp lisp sp.le lisp ps.lot lisp ps.li:

113.] lived lift ft.li: lift t.fle li:ft t.flit

114.| lives laivs zvlai laifs sfail laifs sfail
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Appendix 8-X: HK-F-29-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock ok klp lok ko lok kol

116.| log ok glo lok go: Ing go

117.| lump lamp pam lamp pa:m laxmp paim

118.| matched maetft ttf.mae maetft ttf.mae mat(t ttf.tfaim

119.| melt meut t.meu maut teeum maut teeum

120.| milk mjuk kjum mjuk kjum mjuk kjum

121.| misquote mis.kwout kwout.mis mis.kwout kwout.mis mis.ka:wt kout.mes
122.| ounce pns spn pns spin p:ns SD.AT)

123.| owns ouns soun ous sou ouns soun

124.| ox pks spk pks SD p:ks sD:

125.| participate pA.ti.sa.pei pei.sa.tip.ta: pA.ti.sAa.pei pei.si.ta.pa: pA.ti.sA.peit pei.si.ta.pa:
126.| peacemaking pi:s.me:.kin Kin.mei.pi:s pi:s.me:.kin kin.mei.sA.pi: piis.me:.kin ken.me:ks.pi:
127.| play plei eipl plei eil.p plei eil.p

128.| pray piei eip1 piei eip plei eip1

129.| presidency piee.si.don.si si:.dan.sA.pie pie.si.dan.si si.dan.se.p1e: | pie.si.don.si: sir.don.sa.pie:
130.| puffs pafs spaf pafs sfap pafs sfap

131.| raised 1eist st.1ei Ieist ts.eir Ieist do.sei.vi
132.| range 1e:nd3 tf.1en 1emnd3 tfem). i 1emd3 tfem. 0

133.| recommend le.ka.me:nd mer).ka.1e 1z ko.ment” me:nd.ka.1e? 1e.ko.ment” dae.ma.kie?
134.| recruiter vii.ku:.ta: ta:.kur.xi: vii.ku:.ta: tar.kur.vi: vii.kru.ta: tar.kui.xi:
135.| refrigerator 1i.f1i.dza.1ei.ta ta.ii.dzoe.fiei.ii 1.fii.dze.aeita: | ta.i.dge.fiei.ai: | 1e.fii.dzo.aeitar | ta.gei.dze.fid.1i:
136.| relationship vi.lei.fan.fip fip.fan.lei.wi: 1ilei.fan.fip fip.fan.nei.wi: 1ilei.fan.fip fip.fan.nei.wi:
137.| representative | 1@.po.s@n.to.tif | ti:f.to.sem.pi.ae | 1e.p1d.sen.ta.tif | tiif.to.sem.pe.re | 1@.pa.sen.to.tif | tif.to.sem.pi.ie:
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Appendix 8-X: HK-F-29-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IASt ts.IA Jast ts.1ait Jast ts.Jait
139.| scratch skizetf tfus.giee skieetf tfae.kis skxae:t| tfee.kis
140.| scree skai: kii:s skii: i.g1es skwi: irks

141.| segment seg.mant mAN.seg seg.ment tAm.ges sa&g.ment mAn.s&eg
142.| senseless sens.les Ins.sens sens.les slas.sens sens.las los.sens
143.| sequence si.kwens S.Kwan.si: sit.kwens skwan.si: sit.kwens skwan.si:
144.| shameless Jeim.las Ins.Jeim feim.les slA.eim/ feim.les 1as.feim
145.| shelve fauf fo.fau fauf vaeu| fauf vaeuf
146.| shelved fauft df.euf fauft dif.auf fauft t.feuf
147.| skate skeit t.keis skeit d.geis skeit teiks
148.| skating skei.ten ten.skei skei.ten ern.teiks skei.ten ten.skei
149.| slope slo:p lo:ps slo:p po:lps slo:p bous
150.| small smoil D:SM smp: D:.mus smp: D:.mus
151.| smooth smu:0 Bmu:s smu:0 Omu:ms smu:0 Ou:ms
152.| snatch sneetf tfs.ne sneet| tit.naes snaet| tfnaes
153.| spa spa: a:ps spa: a:ps spa: a:mps

154.| spare spe: e:sp spe:.9 e.a&ps spe:.o a.jeps
155.| sphere sfi..a a:.sfi: sfii.o awfiis sfi.o a:fiis
156.| spiritual spi.1i.tfau tfor.1As.pi: spi.Ji.tfau ou.t1iLirps spi.Ji.tfau tfou.1is.be:
157.| splendid splen.did di.splen splen.dad da.en.laps spleen.dit did.splen
158.| split split tlips splet ti.leps splo:t tlaps
159.| spoil sppi.ou Di.ousp sppi.ou ou.bbis sppi.ou ou.bpis
160.| spray spiei ei.p1as spiei ei.ups spiei eispl
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Appendix 8-X: HK-F-29-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring spiin insp1 spiin er.isp spien enpis
162.| springs spiins s1inps spieis ser).Jups spieis senspl
163.| squeeze skwi:s zo.i:skw skwi:s sir.kus skwi:s sir.kus
164.| stain ste:n e:nst stein eints steiy emts

165.| star sta: a:st sta: a:.tes sta: aits

166.| string stiein enstr stiein enstr stiem en.st1
167.| stupid stju:.bad ba.stju: stju:.bet dep.juits stju:.bet ded.bju:s
168.| suppose SAP.pPOUS POUS.SAP SAp.poOUS SOU.PAS SA.pous sou.pes
169.| swim swim imsw swiim jim.mus swim jim.mus
170.| text teekst ts.aekt teekst ts.aekt taekst ts.aekt
171.| thankful Baenk.fou fou.Beenk Bzenk.fou ouf.keen6 Oank.fou fou.0enk
172.| trenched trentft ttf.tren tientft tf.tfentx tfent(t tfu.tfetf
173.| tweet twitt tirtw twist tir.wit twiit tirtw

174.| underpaid An.da.peid pei.da.An An.da.pei pei.de.an an.da.peid dei.pa.da:n
175.| understand An.de.steen steen.da.An An.de.staen deen.ste.an An.da.sten dens.to.An
176.| urge a:dz d3z.e: a:dz tfo: oIt tfox

177.| Welsh wauf swau weaeuf fwaeu weaeuf fweau
178.| whereabout ve..IA.baut baut.vA.1€e: we:.IA.baut bAu.ta.we:.o we:.JA.baut bau.ta.ve:.o
179.| wolf woif fwo: wo:f fwo: wo:f fwo:

180.| woodland wud.leen lzend.wud wud.leend deen.du: wud.lae:nd leend. wuid
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. GZ-M-19-01 (Transcriptions in 1PA)

Appendix 9

List of Transcriptions for Each Guangzhou Informant in the Production Test*

Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid ao.fieit do.fIei.o a.f1eit tfei.o o.f1eit dfrei.o

2. |age eit| tf.ei eit| tf.ei eit| tf.ei

3. | Alps &lps sp.al &lps sp.al &lps sp.&l

4. | amuse 9.mius smiu.d 9.mius smiu.d 9.mjuis smiu.d
5. | anguish ®1.gwif fgwi.en en.gwif fgwi.en en.gwif fgwi.en
6. | anklet ®p.kli lik.en &.klit tlik.en en.kli lik.en

7. |ant ent teen ent taen ent taen

8. | approve o.pxu:f nf.pa.o o.pruif fiu.pa.o o.puf fpru.o

9. |ask aisk kas.a: aisk ks.a: ask kos.a:
10. | asked askt dks.a: askt dks.a: askt do.kos.a:
11. | asks asks skas asks sks.a: asks sks.a:
12. | bangs bans sbaen bays sbaen baens sbaen

13. | begged bekt tkbe bekt tkbe bekt dgbe

14. | begs beks skbe beks skbe beks skbe

15. | blast bla:st tsla:p bla:st tsla:p bla:st tsla:p

16. | bled blet dlep blet dlep blet dlep

* The data are from the research project GRFHKBU250712 (P.1.: Lian-Hee Wee).
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Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
17. | bloom ba.luim lu:mp blum lump blum lump

18. | blunt blant tlamp blant tlamp blant tlamp
19. | blur bloux loip bla: loip blou la:p

20. | brief bai:f fiip bai:f f1ip bai:f frirp

21. | Britain bii.ton tom.bii bii.ton tom.bii bii.ton ton.bui
22. | bronze bians sIamp bians sIamp bions sbion
23. | build biut t.iup biut dbiu biut dbiu

24. | bulb baup baup baup baup baup baup

25. | bulbs bAups sbaup baups sbaup baups sbaup
26. | cashback kae(.bek ba( ke kae(.bek kbef.kae kae(.bek kbef.kae
27. | clarify kle.xi.fai fai.zi.lek kle.xi.fai fai.zi.lek kle.xi.fai fai.xi.lek
28. | Clark kla:k kla:k kla:k kla:k kla:k kla:k

29. | clear kliox a.lik kliox a.lik klio a.lik

30. | cliff klif flik klif flik klif flik

31. | close klous slouk klous slouk klous slouk
32. | closure klou.fa fa.louk klou.fa fa.louk klou.fa fa.louk
33. | clothing klou.din din.louk klou.din din.louk klou.din din.klou
34. | clubbed klabd dblak klabd dblak klapt dblak
35. | Constantine kon.ston.tin tin.ton.skon kon.ston.tin tin.ton.skon kon.ston.tin tin.ton.skon
36. | corpse kops spko: kos spko: kops spko:

37. | crawl kio:l 1o:lk kio:l 1o:lk kio:l 10:lk
38. | crisp kiisp pskui: kiisp pskui kiisp pskai

39. | crow kiou Jouk kiou Jouk kiou Jouk
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Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
40. | crown kiamn Jamk kian Jank kiag Jank

41. | cry kiai Taik kiai Iaik kiai Taik

42. | cube kiub bkiu kiup bkiu kiup bkiu

43. | digest dai.dzest tsdze.dai dai.dzest tos.dze.dai dai.dzest tsdze.dai
44, | disband dis.baend ban.sdi dis.ben ben.sdi dis.ben ben.sdi

45, | disclaim dis.kleim lem.ka.sdi dis.kleim leim.kos.dit dis.kleim leim.kos.dit
46. | discuss dis.gas sga.sdi dis.gas sga.sdi dis.gas sga.sdi

47. | dumped dampt dop.dam dampt tpdam dampt tpdam

48. | east i:st ts.i: ist ts.i: ist ts.i

49. | eats its st.i: its st.i: its st.i:

50. | Ed et de et de et de

51. | edge etf tf.et etf tf.e etf tf.e

52. | elf elf fel elf fel elf fel

53. | else els s.el els s.el els s.el

54. | elves elfs sf.el elfs sf.el elfs sf.el

55. | encourage in.ka.xitf tf.10.kox.in in.ka.1eitf tfaei.ka.in in.ka.1eitf tf.ai.ka.in
56. | encouraging in.ka.1i.d3in dzip.1i.ka.in in.ka.1i.d3ip dzin.1i.ka.in in.ka.1i.d3ip dzip.1i.ka.in
57. | English ing.lif fli.ig ing.lif fli.ig ing.lif Jli?.in

58. | ex-con eks.kon kons.ek es.kon kons.ek es.kon kons.ek

59. | excuse is.kjus kju.sik iks.kius skius.ik iks.kius skius.ik

60. | exhale iks.hel helks.ik iks.hel hels.ik iks.hel hels.ik

61. | explode iks.plout do.lou.piks iks.plout da.lou.pas.ik iks.plout dplous.ik
62. | fabric fae.biik 1ik.baef fae.biik kbui.fee fe.biik ko.1i.bef
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Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
63. | fact faet tfe faekt tfe faet tfe

64. | famed feimt dfeim feimt dfeim feimt dfeim
65. | fed fet def fet dfe fet def

66. | film fium miuf fium miuf fium iunf
67. | fish fif fi fif ffi fif ffi

68. | flap flep plef flep plef flaep plef
69. | flirt flot lotf flout tlowuf floit tlo:f
70. | flu fu lu:f flu: lu:f flu lu:f

71. | fly flai laif flai laif flai laif

72. | foolish fu.lif Jli.fu: fu.lif Jli.fu: fu.lif fli.fu
73. | frank fiepk kienf fiepk kfien fiepk kfien
74. | Franks fiegks skfien fiepks skfien fienks skfien
75. | free fIi: 1i:f fIi: 1i:f f1i Iif

76. | freshness fief.nis snif.zef fief.nis snif.fie fief.nis snif.fie
77. | friend fiend en.fri fiend dien fiend dfien
78. | fringe faint| dzaigf fript( dzaigf frint| t{ainf
79. | games geims sgeim geims sgeim geims sgeim
80. | gasped gespt tpsge gespt doa.pas.ge gespt da.pas.ge
81. | gasps gesps spsge gesps spsge gesps spsge
82. | gave geif fgei geif fgei geif fgei

83. | glue glu: luk glu: luk glu: lutk

84. | grab glep biek glep pgie glep pgie
85. | grant grent tgien glent tgien grent tgien

294




Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
86. | grape gieip pa.ieik gieip pgiei gieip pgiei

87. | help help phel help phel help phel

88. | helped helpt dphel helpt tphel helpt tphel

89. | hobnob hop.nop nop.hop hop.nop nop.hop hop.nop nop.hop
90. | implore im.plo: lo:p.im im.plo: lop.im im.plo: lop.im

91. | improve im.pru:f fpru.in im.puf fpru.im im.puf fpru.in
92. | inch intf tf.in intf tf.in intf tf.in

93. | increasing in.kii.sip sin.kii.in in.kii.sip sin.kii.in in.k1i.sip sin.kii.in
94. | indefinite in.de.fi.nit ni.fin.de.in in.de.fi.ni ni.fin.de.in in.de.fi.ni ni.fon.de.in
95. | independent in.di.pen.don dom.pen.di.in in.di.pen.don dom.pen.di.in in.di.pen.don dom.pen.di.in
96. | inflict in.flik lik.fin in.flet tlekf.in in.flit ta.lif.in
97. | infuse in.fius sfiv.in in.fius sfiu.in in.fius sfiu.in

98. | ink ink kin ink kin ink kin

99. | inked inkt dk.in inkt tk.in inkt dk.in

100.] inks inks skip inks sk.ip inks sk.in

101.] instinct in.stint t.tigs.in in.stint t.tigs.in in.stint t.tigs.in
102.| instrument ins.t19.mon mon.t1as.in ins.t19.mon mon.t1as.in ins.t19.mon mon.t1as.in
103.] i-Tunes Al.tyns styn.ai Al.tyns styn.ai Al.tyns styn.Ai
104.| jasmine dzaes.min min.sdze dzes.min min.sdze dzes.min min.sdze
105.| jumps dzamps spd3zamp dzamps spd3zam dzamps spd3zam
106.| kept kept tkep kept tpke? kept tkep

107.| lapse leeps sblae laeps sple laeps spla

108.| lapsed lepst tsple laepst dos.ple leepst dos.ple
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Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
109.| larks lazks skla: la:ks skla: la:ks skla:

110.| lend lent dlen lent dlen lend dlen

111.] lift lift tof li: lift tof.li lift tfli:

112.] lisp lisp pos.li lisp plis lisp psli:

113.] lived lift dof li lift dof li lift dof li:
114.| lives laifs sflai laifs sflai laifs sflai

115.| lock lok klo lok klo lok klo

116.| log log glo log glo lok glo

117.| lump lamp plam lamp plam lamp plam

118.| matched met|t det{.mo maetft dot{.ma maetft dotf.mae
119.| melt melt tmel melt tmel melt tmel

120.| milk miuk kmiu miuk kmiu miuk kmiu

121.| misquote mis.kwout tkwous.mi mis.kwout tkwous.mi mis.kwout tkwous.mi
122.| ounce amns s.ain s s.aim s s.aiy

123.| owns ons s.on ons s.on ons s.on

124.| ox pks sk.o oks sk.o oks s.0?

125.| participate pal.ti.si.peit pei.si.ti.pa pA.ti.si.pei pei.si.ti.pa: pA.ti.si.pei pei.si.ti.pa
126.| peacemaking pis.mei.kip kin.meif.pi: pis.mei.kip kin.meis.pi pis.mei.kip kin.meis.pi
127.| play plei leip plei leip plei leip

128.| pray pIei Ieip plei Ieip plei Ieip

129.| presidency pie.si.den.si si.don.si.pie pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.pie
130. | puffs pafs sfpa pafs sfpap pafs sfpa

131.| raised Jeist dos.1ei Ieist dos.1ei Ieist dos.1ei
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Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
132.| range Ieint| tf1ein Ieintf tf1ei Ieintf t{1ein

133.| recommend 1e.ko.men men.kon.1e Ie.ko.men men.kon.1e Ie.ko.men men.kon.1e
134.| recruiter 1i.kru.to to.qu.ko.1i Ji.kru.to to.kru.xi Ji.kau.to to. kau.ai
135.| refrigerator 1i.f1i.dzo.1€i.t0 to.1ei.dzi. fai.ai 1i.fii.dzo.1€i.t0 to.1ei.dzo.fii.ai 1i.fii.dzo.1€i.t0 to.wei.dza.f1i.ai
136.| relationship lilei.fon.fip fip.fon.lei.1i Jilei.fon.fip fi.fon.lei.zi Jilei.fon.fip fi.fon.nei.xi
137.| representative | re.pii.sen.to.tif | fti.to.sem.pii.ie | 1e.pii.sen.to.tif | fti.to.sem.pri.re | 1e.pri.sen.to.tif | fti.to.sem.pii.ze
138.] rushed IASt dfia IAft dof.1a IAft tfaa

139.| scratch sgaet tfgies sgaet| tfgies sglet| t{gies

140.]| scree skai: litks skai: kii:s skai: 1itks

141.| segment sek.mon men.sik sik.mon mon.sek sek.mon mon.sek
142.| senseless sens.lis slis.sen sens.lis slis.sen sens.lis slis.sen

143.| sequence si.kwons skwon.si: si.kwons skwon.si: si.kwons skwon.si:
144.| shameless feim.nis sli.feim fei.lis sli.feim feim.lis sli.feim

145.| shelve felf f.elf felf fJel felf ffel

146.| shelved felft dffel felft dffel felft dffel

147.| skate sgeit tgeis sgeit tgeis sgeit tgeis

148.| skating sgei.tin tin.geis sgei.tin tin.geis sgei.tin tin.geis

149.] slope sloup pa.lous sloup plous sloup plous

150.| small Smo: mo:s Smo: mo:s SmMo: mo:s

151.| smooth smu:f fmu:s smu:f fmu:s smu:f fmu:s

152.| snatch sna&etf tinaes snet| tines snet| tfnes

153.| spa sba: bas sba: ba:s sba: ba:s

154.| spare sbe.ax a.bes sbeax a.bes sbeax a.bes
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Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
155.| sphere sfi.o au.fis sfi.ox o1.fis sfi.ox ao.fis
156.| spiritual sbi.xi.tfol tfol.1i.pis sbi.xi.tfol tfol.1i.pis sbi.xi.tfol tfol.1i.pis
157.| splendid splen.di di.lem.pos splen.di di.lem.pis sblen.dit di.lemps
158.] split sblit tlips sblit tlips sblit tlips
159.| spoil sbo.jil oilps sbo.jil oilps sbo.jil ou.oips
160.| spray spiei Ieips sbiei Ieips sbiei bieis
161.| spring sbuiin Iigps sbuip biins sbuin biins
162.| springs sbiins sIinps sbiins sbiins sbiins sbiins
163.| squeeze Sgwiis Sgwi:s Sgwi:s sgwi:s SgwWiis Sgwi:s
164.| stain sdein deins sdein deins sdein deins
165.| star sda: da:s sdaix daiis sda: da:s
166.| string sdiin diigs sdiin diigs sdiin diigs
167.| stupid sdju.pit pit.dju:s sdju.pit pit.dju:s sdju.pit pit.dju:s
168.| suppose S9.pous Spou.sa $9.pous Spou.sa S9.pous Spou.sa
169.| swim swim wims swim wims swim wims
170.] text tekst tos.tek tekst ts.ekt tekst tas.te?
171.| thankful fepgk.fou fouk.feen feepk.fou fou.fen feen.fou fou.fen
172.| trenched tfentft dotf.zentf tfentft dotf.zentf tfentft dtfent|
173.| tweet twiit twiit twit twit twiit twiit
174.| underpaid an.da.peit do.pei.do.on an.da.peid dpei.da.on an.da.pei pei.da.an
175.| understand an.da.sdend dens.da.on an.da.sden dens.da.on an.da.sden dens.da.on
176.| urge otf tf.ou otf tf.o: otf tf.ou
177.| Welsh welf f.wel welf f.wel welf f.wel
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Appendix 9-1: GZ-M-19-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
178.| whereabout we.2.9.baut tbau.o.o.we we.2.9.baut tbau.o.o.we we.a.baut tbau.o.0.we
179.| wolf wuf f.wu: wuf f.wu: wuf fowu

180.| woodland wut.lent len.wut wut.len len.wut wut.len len.wut
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I1. GZ-F-23-01 (Transcriptions in 1PA)

Appendix 9-1I: GZ-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.fieit da.fiei.o a.fieid da.fiei.o a.fieid da.fiei.o
2. |age eid3 dz.ei eid3 dz.ei eid3 dz.ei

3. | Alps elps sp.el elps sp.el elps sp.el

4. | amuse 9.mius smiu.o 9.mius SZ.miu.o 9.mius smiu.o
5. | anguish en.gwif gwif.en en.gwif fy.gwi.en en.gwif fy.gwi.en
6. | anklet en.klit lit.ko.en en.klit ta.li.kou.en en.klit tli.ka.en
7. ant ent t.en ent t.en ent t.en

8. | approve o.plu:f v.plu.a a.pluf fv.plu.o a.pluf fv.plu.o
9. |ask ask kos.a: ask kos.a: ask kos.a:
10. | asked askt toks.a: askt toks.a: askt tks.a

11. | asks asks skas.a: as.kos skas.a asks sks.a

12. | bangs bens sben bens sben bens sben

13. | begged begd dgbe begd dgbe begd dgbe

14. | begs begs sgbe begs sgbe begs sgbe

15. | blast blast tas.lap blast tas.lap blast tas.lab
16. | bled bled dleb bled dleb bled dleb

17. | bloom blum lumb blum lumb blum lumb
18. | blunt blant to.lamb blant to.lamb blant to.lamb
19. | blur ba.la: lab ba.la: lab ba.la: lab

20. | brief bai:f fiip bai:f f1itb bai:f f1ib

21. | Britain bii.ton tom.bui bii.ton tom.buxi bii.ton ton.Iib
22. | bronze bions sbion bianz zIamb bionz zIomb
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Appendix 9-1I: GZ-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud diub biud dbiu biud diub

24. | bulb baub baub baub baub baub baub

25. | bulbs baubs sbaub babs sbab baubs sbaub

26. | cashback kae(.bek ka.bz.[i.ke kae(.bek bak.kef kae(.bek ka.be.[i.ke
27. | clarify ko.le.1i.fai fai.xi.lek ko.le.1i.fai fai.xi.lek ko.le.1i.fai fai.xi.lek
28. | Clark kla:k kla:k ka.latk ko.lazk ka.lazk ka.lazk

29. | clear ka.lia liok ka.lia lia.ko ka.lia lisk

30. | cliff ko lif flik ka.lif flik ka.lif flik

31. | close ka.lous slouk ka.lous slouk ka.lous slouk

32. | closure ka.lou.fo fa.lou.ko ka.lou.fo fa.lou.ko ka.lou.fo fa.lou.ko
33. | clothing ka.lou.0ip Bin.lou.ko ka.lou.Oin Oin.louk ka.lou.0in Oin.louk
34. | clubbed ka.labd dblak ka.labd dbkla ka.labd dblak

35. | Constantine kon.sden.tin tin.dens.kon kon.sden.tin tin.dens.kon kon.sden.tin tin.dens.kon
36. | corpse kops spko: kops spko: kops spko

37. | crawl kol Iouk kio: Iok kio: Iok

38. | crisp kiisp pas.kii kiisp pas.kii kiisp pas.1ik

39. | crow kiou Jouk kiou Jouk kiau Jauk

40. | crown kian Jank kiag Jank kiag Jank

41. | cry ko.1ai Jaik kiai Jaik kiai 1aik

42. | cube kiub bkiu kiup bkiu kiup bkiu

43. | digest dai.dzest tos.dze.dai dai.dzest tos.dze.dai dai.dzest tos.dze.dai
44, | disband dis.bend bend.dis dis.ben.do da.bens.di dis.bend da.bens.di
45, | disclaim dis.klem lem.kas.di dis.klem klem.sdi dis.klem lem.kas.di

301




Appendix 9-1I: GZ-F-23-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas gas.dis dis.gas sgA.sdi dis.gas sga.sdi

47. | dumped dampt top.dam dampt tpdam dampt tpdam

48. | east ist tos.i ist tos.i ist ts.i

49, | eats its ts.i its ts.i its ts.i

50. | Ed ed de ed d.e ed d.e

51. | edge eddz dzid.e eddsz dzd.e edds dzd.e

52. | elf elf fel elf f.el elf f.el

53. | else els s.el els s.el els s.el

54. | elves elfs sf.el elfs sf.el elfs sf.el

55. | encourage in.ka.1i.dzy dzi.zi.ka.in in.ka.1it| dzi.zi.ka.in in.ka.1id3 dzi.1i.ka.ip
56. | encouraging in.ka.1i.d3ip dzip.1i.kA.in in.ka.1i.dzip dzip.1i.ka.in in.ka.1i.dzin dzin.zi.ka.in
57. | English in.go.li.fi fi.li.go.in ing.lif fi.li.ga.in ing.lif fi.li.ga.in
58. | ex-con eks.kon kon.eks eks.kon kogs.e eks.kon kopks.e
59. | excuse is.kius kius.iks is.gius sgiu.iks is.gius sgius.i

60. | exhale eks.hel hels.ko.e eks.hel helks.i iks.heu helks.i

61. | explode iks.ploud dlou.pa.iks iks.bloud de.lou.ba.iks iks.bloud da.loub.iks
62. | fabric fe.biik ko.bii.fe fe.biik ko.bii.fe fe.biik ko.bui.fe
63. | fact faekt tok.fae faekt tok.fae faekt tkfae

64. | famed femd dfem femd dfem femd dfem

65. | fed fed def fed dfe: fed def

66. | film fium milf fium m.fiu fium m.fiu

67. | fish firf ffi: fif ffi: fif ffi

68. | flap flee.pa pa.lef flaep pa.lef flaep plaef
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot ta.lof flot ta.lof flot ta.lof

70. | flu flu: luf flu: luf flu: luf

71. | fly flai laif flai laif flai laif

72. | foolish fu.lif fi.li.fu fu.lif fi.li.fu fuli.fy fi.li.fu

73. | frank fienk ko.1zenf fienk kfien fienk ko.1ienf

74. | Franks fienks ska.fien fienks skfren fienks skienf

75. | free f1i Iif f1i Iif fIi: 1if

76. | freshness fief.nis nis.{i.fie fief.nis sni.{i.f1e f1e.[i.nis sni.fi.f1e
77. | friend fiend do.zenf fiend do.zenf fiend do.zenf

78. | fringe fiindsz dziinf fiindz dz1ipf frigtf dziinf

79. | games gems sgem gems sgem gems sgem

80. | gasped ges.pa.td 12.pas.ge gespt tops.ke gespt tpsge

81. | gasps gesps spsge ge®s.pas Spas.ge g&®s.pas Spas.ga&
82. | gave geif veig geif fgei geif fgei

83. | glue glu: lu:g glu: lug glu: lug

84. | grab gieb bieg gieb bo.gie gieb bieg

85. | grant gient ta9.1eng gient tgien gient ta.1eng

86. | grape gieip pa.1eig gieip pa.glei gieip pa.1eig

87. | help help pa.hel help phel help phel

88. | helped helpt top.hel helpt top.hel helpt tphel

89. | hobnob hob.nop ba.no.ba.ha hob.nob ba.no.ba.ho hob.nop ba.no.ba.ho
90. | implore im.plo: lop.im im.pa.loa 103.pa.im im.pa.lou.o l03.pa.im
91. | improve im.pluf v.plu.im im.pluf v.plu.im im.pluf fu.lu.pa.im
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. |inch it tfin intf tf.in intf tf.in
93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kii.sin sin.kii.in
94. | indefinite in.de.fi.nit nit.fir.de.in in.de.fi.nit to.ni.fi.de.in in.de.fi.nit to.ni.fi.de.in
95. | independent in.di.pen.dont to.dem.pen.di.in | in.di.pen.dont to.dem.pen.di.in | in.di.pen.dont to.dem.pen.di.in
96. | inflict in.fli.ko.to ta.fli.ko.in in.flikt ta.likf.in in.flikt ta.ka.lif.in
97. | infuse in.fius sz.fiu.in in.fius sz.fiu.in in.fius sfiu.in
98. | ink ink kin ink k.in ink k.in
99. | inked inkt ta.ka.in inkt tok.in inkt tk.in
100.| inks inks skin in.kas sk.in inks sk.in
101.| instinct ins.tin.ka.to ta.ka.tigs.in ins.tinkt ta.ka.tis.in ins.tin.ko.to ta.koa.tigs.in
102.| instrument ins.ttu.mant to.men.t1us.iy igs.tiu.mont to.men.t1us.in igs.tiu.mont to.men.t1us.in
103.| i-Tunes Al.tuns tuns.Ai Ai.tuns stun.Ai Ai.tuns stun.Ai
104.| jasmine dzes.min mins.dze dzAs.min mins.dze dzes.min mins.dze
105.| jumps dzAm.pas spdzam dzAamps spdzam dzAamps spdzam
106.| kept kept top.ke: kept tpke kept tpke
107.| lapse lee.pas sple leps sple leeps sple
108.| lapsed lepst tas.lep lepst tos.ple lepst tos.ple
109.| larks laks skla: la:ks skla: laks skla:
110.| lend lend dlen lend dlen lend dlen
111.] lift lift tof.li lift tof li lift tof.li:
112.] lisp lisp pas.li: lisp pas.li: lisp pas.li:
113.] lived lifd do.vi.li lifd dof li lifd dof li:
114.| lives laifs sflai laifs sflai laifs sflai
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok ka.lo: lok klo lok klo

116.| log log go: log glo log glo

117.| lump lamp plam lamp plam lamp plam

118.| matched mat|t totf.ma maet|t totf.ma maet|t tot{.ma

119.| melt melt to.mel melt to.mel melt to.mel

120.| milk milk kmil milk kmil milk kmil

121.| misquote mis.ko.wot to.kwos.mi mis.kot to.kos.mi mis.kot to.kos.mi
122.| ounce ans s.ap ans s.ap ans s.ap

123.| owns ons s.01 ons s.01 ons s.01

124.| ox oks sko: oks kas.o: oks sk.o:

125.| participate paA.ti.si.peit ta.pei.si.ti.pa pA.ti.si.peit ta.pei.si.ti.pa pA.ti.si.peit ta.pei.si.ti.pa
126.| peacemaking pis.mei.kip kin.mei.sz.pi pis.mei.kip kin.meis.pi pis.mei.kip kin.meis.pi
127.| play plei leip plei leip plei leip

128.| pray plei leip plei leip plei leip

129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.pie
130.| puffs pafs sfap pafs sfpa pafs szf.pA

131.] raised Jeist das.aei Jeist tos.zei Jeist tos.J1ei

132.| range lentf dzzen Ientf dzzen Iend3 dzien

133.| recommend 1e.ko.mond do.men.ka.1e Ie.kom.mend da.men.kan.1e Ji.ko.mend da.men.kon.1i
134.| recruiter 1i.kru.to to.qu.ko.1i Ji.kru.to to.kau.xi Ji.kau.to to.qu.ko.1i
135.| refrigerator 1i.f1i.dzo.1€i.t0 to.1ei.dzo.fi.ai 1i.f1i.dzo.1€i.10 to.1ei.dzo.fi.ai J1i.f1i.dzo.1€i1.10 to.1ei.dzo.11i.1i
136.| relationship 1i.lei.fon.{ip fip.fon.lei.xi 1i.lei.fon.{ip pa.fi.fon.lei.xi Ji.lei.fon.{ip pa.fi.fon.lei.i
137.| representative | xi.pie.zon.to.tif | tif.to.zom.pie.si | zi.pre.son.to.tif | tif.to.zom.pre.ai | 1i.pie.zon.to.tif | tif.to.zom.pie.xi
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft tof. 1A IA[t [ARZN IA[t tf1a

139.| scratch sgret| tfi.zeks sgret| tfi.gres sgret| t{gres

140.| scree skai: 1iks skai: kiis skai: glis

141.| segment seg.ment ment.sek seg.ment t0.mon.ga.se seg.ment to.men.ga.se
142.| senseless sen.sz.lis lis.sa.sen sens.lis slis.sen sens.lis sli.sz.sen
143.| sequence si.kwons skwan.si si.kwens skwen.si si.kwens skwan.si
144.| shameless fem.lis lis.fem fem.lis sli.fem fem.lis sli.fem
145.| shelve felf velf felf viel felf fJel

146.| shelved felfd dof.fel felfd dof.fel felfd dof.fel
147.| skate sgeit ta.geis sgeit ta.geis sgeit ta.geis
148.| skating sgei.tin tin.geis sgei.tin tin.geis sgei.tip tip.geis
149, slope sloup pa.lous sloup plous sloup pa.lous
150.| small smo: mo:s Smo: mo:s Smo: mo:s

151.| smooth smuf Omus smuf fmus smuf fmus

152.| snatch snetf tfnes snetf tfnes snetf tfnes

153.| spa sba: ba:s sba: ba:s sba bas

154.| spare sbeo beos sbea beos sbea beos

155.| sphere sfio fios sz.fio fios sfio fios

156.| spiritual sbi.1i.tfo tfo.1i.bis sbi.xi.tfo tfo.1i.bis sbi.xi.tfo tfo.1i.bis
157.| splendid sblen.did did.lem.bas sblen.did did.lem.bas sblen.did did.lem.bos
158.| split sblit tli.bos sblit tlibs sblit ta.li.bos
159.| spoil sboil boils sboid boios sboi bois

160.| spray sbiei Ieips sbiei Ieibs sbiei 1eibs
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbuiin Iimps sbuin biins sbuin 1imbs

162.| springs sbiins sbiins sbiins sbiins sbiins sbiins

163.| squeeze sgwis Sgwis Sgwis Sgwis Sgwiz ZgWis

164.] stain sdein deps sden dens sden dens

165.| star sda: da:s sda: das sda: das

166.| string sdzin dzins sd3in dzins sd3in dzins

167.| stupid sdiu.pid pid.dius sdiu.bid da.bi.dius sdiu.bid da.bi.dius
168.| suppose $9.pous SZ.pOu.sd $9.pous Spou.so $9.pous Spou.so

169.| swim swim wims swim wims swim wims

170.] text tekst toks.te tekst tekst tekst tkste

171.| thankful Oen.ko.fou fou.ko.Oen Bepk.fou fouk.Oen Oepk.fou fouk.0en
172.] trenched tfentfd tfit.tfen tfentft totf.tfen tfentft ttftfen

173.| tweet twit twit twit twit twit twit

174.| underpaid Aan.da.peit deip.dor.an an.do.peid do.pei.do.an an.do.peid doa.pei.do.an
175.| understand an.da.sden sden.da.An an.da.sdend do.dens.do.an an.da.sden.do do.dens.do.An
176.| urge ot dzio a:d3 dz.o: otf tf.o:

177.] Welsh welf fwel welf fwel welf fwel

178.| whereabout wed.0.baut o.baut.weo wed.0.baut ta.bau.o.e0.wo weod.9.baut ta.baut.o.wea
179.| wolf wu:f fv.wu wuof f.wo: wulf f.wor

180.| woodland wud.lend lend.wud wud.lend doa.len.do.wu wud.lend doa.len.ds.wu
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Appendix 9-11l: GZ-F-23-02

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.fieit dfiei.o a.f1eit da.fiei.o o.feit da.fiei.o
2. |age eit| tfo.ei eit| tf.ei eit| dzei

3. | Alps elps sp.el elps spel elps sp.eu

4. | amuse 9.mius smiu.o 9.mius smiu.o 9.mius smiu.o
5. | anguish en.gwif fgu.en &y.gwif fgu.en ®y.gwif fgu.en
6. | anklet en.klit "to.li.ko.en an.klit ta.li.ka.en @n.klet ta.lek.ka.en
7. |ant ent ten ent ten ent ten

8. | approve o.pxu:f f.p1u.o o.pruif f.p1u.o o.puif f.p1u.o
9. |ask ask kas.a: ask kos.a aisk kos.a:
10. | asked askt do.kos.a: askt do.kos.a askt do.kos.a
11. | asks asks sks.a asks sks.a asks sks.a

12. | bangs bans sbaen bens sban bays sbaen
13. | begged bekt tkbe bekt dgbe bekt tkbe

14. | begs beks skbe bekts tskbe baks skbee
15. | blast bla:st tos.lap bla:st tos.bla: bla:st tas.bla:
16. | bled blet dlep blet dlep blet dlep

17. | bloom blum lump blum lump bluim lu:mp
18. | blunt blant to.lamp blont ta.lomp blant to.lamp
19. | blur blau laup blau laup blu: lup

20. | brief biif f1ip bai:f fbui: bai:f fbui:

21. | Britain bii.ton tom.bai bii.ton tom.bii bii.ton tom.bui
22. | bronze biants tsbian bionts tsbion bionts tsbion
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud tbiu biud diup biut tbiu
24. | bulb boup boup boup boup boup boup
25. | bulbs balps sbalp boups spbou boups spbou
26. | cashback kaf.baek ka.bxf ke kaf.baek ka.bxf ke kaf.baek ko.bxf ke
27. | clarify klee.xi.fai fai.xi.kle klee.1i.fai fee.1i.klai klee.1i.fai fai.xi.klee:
28. | Clark kla:k kla:k klak klak klak klak
29. | clear kliox 10.kli: kliox 10.kli: kliox 10 .Kkli:
30. | cliff klif flik klif fkli klif fkli
31. | close klous sklou klous sklou klous sklou
32. | closure klou.zo sa.klou klou.sox sa.klou klou.sox sa.klou
33. | clothing klou.Bip Bin.louk klou.Bin Oin.louk klou.0ip Bin.klou
34. | clubbed klapt d.ba.klap klapt tpkla klapt tpklap
35. | Constantine kons.ton.tin tin.ton.skon kons.ton.tin tin.ton.skon kons.ton.tin tin.ton.skon
36. | corpse kops spko: kops spko: kops spko:
37. | crawl kio: 1ok kio: 1ok kiau Tauk
38. | crisp kiisp pas.kii kiisp pas.kii kiisp pas.kuii
39. | crow kiou Iouk kiau Jauk kiau Jauk
40. | crown kian Jank kiom 1ok kiap Japk
41. |cry kiai Iaik kiai Iaik kiai 1aik
42. | cube kiup pkiu kiup bkiu kiup bkiu
43. | digest dai.dzest tsdze.dai dai.dzest tos.dze.dai dai.dzest tsdze.dai
44. | disband dis.bent do.bens.di dis.bent do.bens.di dis.bent dben.sdi
45, | disclaim dis.kleim leim.kos.di dis.kleim kleim.sdi dis.kle:m kleim.sdi
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas sga.sdi dis.gas sgA.sdi dis.gas sga.sdi
47. | dumped dampt tpdam dampt dpdam dampt do.pa.dzam
48. | east iist ts.i: iist tsi: iist tos.i:
49. | eats its ts.i its ts.i its ts.i
50. | Ed et de et de et de
51. | edge etf tf.e etf tf.e etf tf.e
52. | elf elf fel elf fel elf fel
53. | else els s.el els sel els s.el
54. | elves elfs sf.el elfs sf.el elfs sf.el
55. | encourage in.ko.xitf dzi.1i.ka.in in.ko.xitf dzi.1i.ka.in in.ko.xitf dzi.zei.ka.in
56. | encouraging in.ko.1i.d3ip dzin.1i.ko.in in.ko.1i.d3in dzin.1i.ko.in in.ko.1i.d3in dzin.1ei.ka.in
57. | English ing.lif fli.ga.in ing.lif flig.in ing.lif fli.ga.in
58. | ex-con eks.kon kon.se eks.kon kon.eks eks.kon kon.se
59. | excuse iks kius skius.ik eks.kius skiu.eks eks.kius skiu.se
60. | exhale iks.hel hel.se iks.hail hai.o.se eks.hel hel.eks
61. | explode eks.blout da.blou.sik eks.blout da.blou.iks eks.blout da.blou.sik
62. | fabric fae.biik ko.bii.fa: fee.baik ko.bii.fa: fee.baik ko.bii.fz:
63. | fact faekt tkfze faekt tkfze faekt tkfae
64. | famed feimt do.feim feimt do.feim feimt dfeim
65. | fed fet def fet def fet dfe
66. | film fium mf fium mof fium moif
67. | fish fif ffi fif Jfi fif fi
68. | flap flaep plef flaep pfle flaep pfle
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt floxt tloxf float tloxf float tflox

70. | flu flu luf flu luf flu: lu:f

71. | fly flai laif flai laif flai laif

72. | foolish fu.lif fli.fu fu.lif fa.la.fu fu.lif fli.fu:

73. | frank fienk kfien fiepk kfien fiepk kfien

74. | Franks fiepks skfien fiepks skfien fiepks skfien

75. | free fIi: 1i:f fIi: 1i:f fIi: 1i:f

76. | freshness fief.nis snif.fie fief.nis snif.fie fief.nis snif.f1e
77. | friend fient da.zenf fient tfien fient dfien

78. | fringe frintf dxinf frint| tffiin frintf dzfiin

79. | games gems sgem gems sgem gems sgem

80. | gasped gaspt da.pas.ge gaespt da.pas.ge gaespt da.pas.ge
81. | gasps ga®sps spsge gesps spsge ge®sps spsg&®

82. | gave geif fgei geif fgei geif fgei

83. | glue glu: luzk glu: luk glu: luk

84. | grab giep biek glep bo.gie glep pgie

85. | grant gient tgien gient tgien giant tgian

86. | grape gieip pa.1eik gieip pa.glei gieip pgiei

87. | help help pa.hel help phel help phel

88. | helped helpt dop.hel helpt dop.hel helpt da.pa.hel
89. | hobnob hop.nop pa.no.pa.ho hap.nop ba.no.ba.hat hap.nop ba.no.ba.hat
90. | implore im.plo plo.im im.plou plo:.im im.plo: plo:.in

91. | improve im.pauf fv.pu.in im.pauf fu.pru.in im.pauf fpru.in
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Appendix 9-11l: GZ-F-23-02

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tf.in intf tfin intf tfin

93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kii.sin sin.kii.in

94. | indefinite in.de.fi.nit to.ni.fi.den.in in.de.fi.nit to.ni.di.fe.in in.de.fi.nit to.ni.fi.de.in
95. | independent in.di.pen.dont to.dom.pen.di.in | in.di.pen.dont to.dom.pen.di.in | in.di.pen.dont to.dom.pen.di.in
96. | inflict in.flikt tkfli.in in.flikt ta.ko.flek.in in.flikt ta.ka.flek.in
97. | infuse in.fius sfiu.in in.fius sfiu.in in.fius sfiu.in

98. | ink ink kjen ink kin ink kin

99. | inked ikt tk.in inkt dk.in inkt da.ka.in
100.]| inks inks sk.in inks sk.in inks sk.in

101.| instinct ins.dipgkt ta.ka.dins.in ins.dipkt ta.ka.dins.in ins.digkt ta.ka.dins.in
102.| instrument ins.dru.mont to.mon.di1ds.in ins.ttu.mont to.mon.sdia.in ins.t1o.mont t9.mon.t19s.in
103.] i-Tunes ai.tuns styn.ai ai.tuns stun.ai ai.tuns stun.ai

104.| jasmine dzaes.min mins.dze dzAs.min mins.d3a dzeis.min mins.dzei
105.| jumps dzAamps spdzam dzAamps spd3Aam dzAamps spdzam

106.| kept kaept tpke kjapt to.pa.ka kaept tpke

107.| lapse leps sple leeps sple leeps sple

108.| lapsed lepst tslep leepst dos.ple leepst dos.plae

109.| larks laks skla laks skla la:iks skla

110.| lend lent tlen lent tlen lent tlen

111.] lift lift tof.li lift tof li lift tof.li

112.] lisp lisp pos.li lisp pas.lip lisp pos.li

113.] lived lift dof li lift dof li lift dof li

114.| lives laifs sflai laifs sflai laifs sflai
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok klo lok klo lok klo
116.| log lok glo lok glo lok glo
117.| lump lamp plam lamp plom lamp plam
118.| matched mat|t dotf.ma maet|t dotf.ma maet|t dotf.ma
119.| melt melt tmel melt tmel melt tmel
120.| milk milk ko.mil miuk kmiu milk kmil
121.| misquote mis.kwout to.kwous.mi mis.kwout to.kwous.mi mis.kwout to.kwous.mi
122.| ounce ans s.an ons s.on ons s.on
123.| owns ons s.01 ons s.01 ons s.on
124.| ox oks SO: oks SO oks SO
125.| participate padt.ti.si.peit ta.pei.si.ti.pa paux.ti.si.peit ta.pei.si.ti.pax paux.ti.si.peit ta.pei.ti.si.pax
126.| peacemaking pis.mek.kin kin.mek.spi: pis.mei.kip kin.meik.spi: pis.mek.kin kin.mei.spi:
127.| play plei leip plei leip plei leip
128.| pray plei leip plei leip plei leip
129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pafs sfpa pafs sfpa pafs sfpa
131.] raised Jeist tsiei Jeist das.aei Jeist das.1ei
132.| range eintf tf1ein Ieintf tf1ein Ieintf dzzein
133.| recommend Ie.kom.ment do.men.kon.1e Ie.kom.ment do.men.kon.1e Je.kom.ment da.men.kom.1e
134.| recruiter 1i.kru.to to.ku.xi Ji.kru.to to.ku.xi Ji.kau.to to.kau.ai
135.| refrigerator 1i.fii.dzo.zeitor | to.xi.dzo.fii.ai J1i.fii.dzu.zei.to to.1ei.dzo.fi.ai Ji.f1i.dzu.zei.to to.1ei.dzo.11i.1i
136.| relationship 1i.lei.fon.{ip pa.fi.fon.lei.xi 1i.lei.fon.{ip pa.fi.fon.lei.xi Ji.lei.fon.{ip pa.fi.fon.lei.i
137.| representative | 1e.pii.sen.ti.tif fti.tei.sem.pii.ze | 1e.pii.sen.tei.tif | f.ti.tei.sem.pii.ze | 1e.pii.sen.tei.tif | fu.ti.tei.sem.pii.ie
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft dof.1at IA[t dof.1at IA[t dof.1a
139.| scratch skietf t{kies skietf t{kies skietf t{kes
140.| scree skai: kaii:s skai: kaiizs skai: kiis

141.| segment se?.mont man.ta.se sek.mont £0.man.ga.se sek.mont t3.man.ga.se
142.| senseless sens.lis slis.sen sens.les sles.sen sens.les sles.sen
143.| sequence si.kwons skwon.si: si.kwons skwon.si: si.kwons si.kwon.si:
144.| shameless fem.lis sla.feim fem.lis sli.fem fem.les sle.fem
145.| shelve felf fJel felf fJel felf fJel

146.| shelved felft dof.fel felft dof.fel felft dof.fel
147.| skate sge:t ta.ge:s sge:t ta.ge:s sgeit tgeis

148.| skating sge:.tin tig.ge:s sge:.tin tig.ge:s sge:.tin tin.ge:s
149.| slope sloup plous sloup plous sloup plous
150.| small smo: mo:s Smo: mo:s Smo: mo:s

151.| smooth smu:0 Omu:s smuf Omus smuf Omus
152.| snatch snetf tfnes snetf tfnes snetf tfnes

153.| spa sba: ba:s spa: pa:s spa: pa:s

154.| spare speal 13.pes sbeax 19.bes sbeax 19.bes
155.| sphere sfi.ox 10.fis sfiox 10.fis sfiox 10.fis

156.| spiritual sbi.1i.tfou tfou.ti.pis sbi.ii.tfou tfou.1i.pis sbi.xi.tfou tfou.1i.pis
157.| splendid sblen.dit do.di.blens sblen.dit do.di.blens sblen.dit do.di.blens
158.| split sblit tlips sblit ta.blis split ta.lips
159.| spoil sboil boils sboil boils sboil boils

160.| spray spaei pieis spiei bieis sbiei bieis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbiin biins sbiin biins sbiin biins

162.| springs sbiins sbiins sbiins sbiins sbiints sbiins

163.| squeeze skwis tskwis skwits tskwis sgwits tskwis

164.] stain sdenq deps sden dens sden dens

165.| star sda:r da:us sdar dais sda:x daus

166.| string sdain diigs sduin diins sduin diigs

167.| stupid sdiu.pit ta.pi.dius sdiu.bit da.pi.dius sdiu.pit dpi.dius
168.| suppose Sop.pous SpOU.Sd Sop.pous SpOu.S9 Sop.pous SpOU.Sd

169.| swim swim wims swim wims swim wims

170.]| text taekst to.taeks taekst taekst taekst taekst

171.| thankful Oepk.fou fouk.fen Bepk.fou fouk.fen Benk.fo: fo.ka.fen
172.] trenched tientft t.tien tientft dotf.tzen tientft ttftien

173.| tweet twit twit twit twit twit twit

174.| underpaid An.darpeit do.pei.dor.An an.da.peit dpei.do.Aan an.da.peit dpei.do.Aan
175.| understand An.doax.sdent da.daen.sda.An An.doax.sdaent doa.den.sdor.an | An.da.sdant da.daen.sdor.an
176.| urge outf tf.ou outf tf.ou outf tf.ou

177.] Welsh welf f.wel welf f.wel welf f.wel

178.| whereabout wea.a.baut to.bau.o.we: wea.a.baut to.bau.o.we wea.a.baut tbau.o.weo
179.| wolf wof fwo worf fo: wo:f f.wo:

180.| woodland wut.lent da.len.da.wut wut.lent da.len.da.wut wud.lent da.len.da.wut
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IV. GZ-M-24-01 (Transcriptions in 1PA)

Appendix 9-1V: GZ-M-24-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.f1eit f1ei.do a.f1eit fieid.o o.feit fieit.o
2. |age eit| tf.ei eit| tf.ei eit| tf.ei

3. | Alps elps s.elp elps s.elp elps s.elp

4. | amuse 9.mjus smju.o d.mjuis smju.o 9.mjuis smju.o
5. | anguish ®.gwif gwif.en en.gwif fgwi.en ®y.gwif fgwi.en
6. | anklet &pk.lit lit.epk a&pk.lit lit.epk a&pk.lit lit.enk
7. |ant ent ten ent t.en ent ten

8. | approve o.pxu:f puf.o o.puif fa.p1u.o o.puif pauf.o
9. |ask ask ka.sa: aisk kas.a: aisk kos.a:
10. | asked askt to.kos.a: a:skt ta.kos.a: a:skt to.kos.a:
11. | asks asks sk.as a:sks skaos.a: a:sks skos.a:
12. | bangs bays sban bens sbapk bens sbapk
13. | begged be.git gi.bet be.git gi.bet be.git git.bek
14. | begs beks sgep beks sbek baks sbak
15. | blast bla:st tos.lap bla:st la:stp blast ta.lasp
16. | bled blet dlep blet letp blet dlep

17. | bloom blum lu:mb blu:m luimp bluim lu:imp
18. | blunt blant tanb blant lantp blant ta.lanp
19. | blur blo: la:b blo: la:b blo: la:b

20. | brief bai:f fiip bai:f 1i:p bai:f fbui:

21. | Britain bii.ton ton.bui bii.ton tom.bii bii.ton tom.bui
22. | bronze bians sbian bians sbian bians sbian
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Appendix 9-1V: GZ-M-24-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biut diup biut diup biut diup

24. | bulb baup bAup bAup bAup bAup baup

25. | bulbs bAups sbaup baups sbaub bAups sbaup

26. | cashback kef.bek be.kef kef.bek ga.bef.go kae(.bek bak.kef
27. | clarify klee.xi.fai fai.zi.kle kle.xi.fai flai.xi.ke: kle.xi.fai flai.1i.ke:
28. | Clark klaik klak krak lazk krak kla:k

29. | clear klio li.ok klio a.kli: klio a.kli:

30. | cliff klif lifk klif fkli: klif fkli:

31. | close klous sklou klous sklou klous sklou

32. | closure klou.fo fa.klou klou.{o fa.klou klou.{a fa.klou
33. | clothing klou.fin fig.klou klou.fin fig.klou klou.fin fin.klou
34. | clubbed kla.bit bit.klap kla.bit bit.klap kla.bit bit.klap
35. | Constantine kon.ston.tin tin.ton.skon kon.sten.din tin.ten.skon kon.sten.tin tin.ten.skon
36. | corpse ko:ps spok koips skoip koips skoip

37. | crawl kio: 1ok kio: 1ok kio: 10tk

38. | crisp kiisp pas.kii kiisp pas.kui: kiisp pas.kui:
39. | crow kiau Jauk kiau Jauk kiau Jauk

40. | crown kian anki kiaun Jank kiag Jank

41. |cry kiai Iaik kiai Iaik kiai 1aik

42. | cube kjuip ba.kiu kju:p ba.kju: kju:b ba.kiu
43. | digest dai.dzest dzes.dai dai.dzest dzest.dai dai.dzest dzest.dai
44. | disband dis.bent ben.dis dis.bend ben.dis dis.bent ben.dis
45, | disclaim dis.kleim kleim.dis dis.kleim kleim.dis dis.kleim kleim.dis
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Appendix 9-1V: GZ-M-24-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas gas.dis dis.gas gas.dis dis.gas gas.dis

47. | dumped damt tdamp damt tdamp dampt to.damp

48. | east iist to.si: iist tos.i: iist tos.i:

49. | eats its ts.i: iits ts.i: iits ts.i:

50. | Ed et den et de: e:d de:

51. | edge etf dz.et eitf tf.e: eitf dz.e:

52. | elf elf fel elf fel elf f.el

53. | else els s.el els s.el els s.el

54. | elves elfs s.elf elfs s.elf elfs s.elf

55. | encourage in.ka.1itf dzi.zi.ka.on in.ka.witf dzi.wi.ka.in in.ka.1itf dzi.10.kon.in
56. | encouraging in.ka.1i.d3zin dzin.1i.ka.in in.ka.1i.d3ip dzin.1i.ka.in in.ka.1i.d3ip dzin.wi.ka.in
57. | English ing.lif fi.li.igk ing.lif lif.ink ing.lif fi.li.igk

58. | ex-con es.kon kon.eks eks.kon kon.eks eks.kon kon.eks

59. | excuse iks.gius sgiu.iks iks.gius sgiu.iks iks.gius sgiu.iks

60. | exhale ik.sel sel.ik ik.sel sel.iks ek.sel sel.eks

61. | explode iks.blout blout.iks iks.blout doa.blou.iks iks.bloud blout.iks

62. | fabric fae.baik zik.fep fe.biik biik.fe: fe.biik biik.fe:

63. | fact fee:t tae:f fae:kt tae:f faekt to.faek

64. | famed feimt do.feim feimt do.feim feimt do.feim

65. | fed fet def fet def fet def

66. | film film milf film milf film milf

67. | fish fif fif fif ffi: fif Jfi:

68. | flap flep pa.fle: flaep leepf flaep plaef
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot to:rf flot tlorf flot tlo:rf

70. | flu flu luf flu: lu:f flu: lu:f

71. | fly flai laif flai laif flai laif

72. | foolish fu.lif fi.li.fu: fu.lif fli.fu: fu.lif fi.li.fu:
73. | frank fiepk Jepkf fienk kfien fienk ka.fien
74. | Franks fiepks sfiegk fiepks sfiegk fiepks sfiepk
75. | free fIi: Iif fIi: 1i:f fIi: 1i:f

76. | freshness fief.nis snif.f1e fief.nis nis.[fe fief.nis nis.fef
77. | friend fient den.fii fient Jendf fient lendf
78. | fringe frint( dzi.fiin frint{ dzainf frint{ dzfiin
79. | games ge:ms sgerm ge:ms sgerm ge:ms sge:m
80. | gasped gespt spa.da.ge: gespt to.gesp gespt to.pas.ge
81. | gasps gesps spa.ges gesps Spas.ge: gjasps Spas.ge:
82. | gave geif fgei geif fgei geif fgei

83. | glue glu luk glu: lu:g glu: luig

84. | grab glep biek glep lepk glep lepk
85. | grant gient t9.g1zen gaent t9.g1zen gient t9.gIen
86. | grape gieip pa.glei gieip pa.glei gieip pa.gJei
87. | help help pel help phel help pa.hel
88. | helped helpt ta.help helpt ta.help helpt thelp
89. | hobnob hob.lob lop.hop hop.lop lop.hop hop.lop lop.hop
90. | implore im.plo: plo.im im.plo: plo.im im.plo: plo.im
91. | improve im.pau:f pauf.im im.pau:f pauf.im im.pau:f pauf.im
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tf.in intf tf.in intf tf.in

93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kwi.sin sin.kwi.in
94. | indefinite in.de.fi.nit nit.fi.de.in in.de.fi.nit nit.fi.de.in in.de.fi.nit lit.fi.de.in
95. | independent in.di.pen.dont dan.pen.di.in in.di.pen.dont dan.pen.di.in in.di.pen.dont don.pen.di.in
96. | inflict in.flikt flik.in in.flikt flet.in in.flikt flik.in

97. | infuse in.fius sfiu.in in.fius sfiu.in in.fius sfiu.in

98. | ink ink kin ink kin ink kin

99. | inked ikt t.ink inkt to.kin inkt tok.ip

100.| inks inks sk.in inks s.igk inks s.ipk

101.] instinct in.sdint sdin.in ins.dint digs.in ins.dint digs.in
102.| instrument ins.tfo.mon mon.stfe.in ins.tfo.mon mon.tfus.i:n ins.t{o.mont mon.stfu.in
103.] i-Tunes ai.tyns stun.ai ai.tyns stun.ai ai.tyns stun.ai
104.| jasmine dzes.min mins.dze dzes.min mins.dza dzas.min mins.dza
105.| jumps dzams sdzAam dzams sdzAamp dzams sdzAamp
106.| kept kaept a&ptk kjapt ta.kjap kjapt ta.kjap
107.| lapse leps slaep leeps slep leeps slep

108.| lapsed lepst to.leps leepst ta.leps leepst tos.laep
109.| larks latks slak latks slazk latks sla:rk

110.| lend lend den lend dent lend den

111.] lift lift tof.li lift tof li: lift tof.li:

112.] lisp lisp pos.li lisp pas.li: lisp pas.li:
113.] lived lift ta.lif lift tof li: lift tof.li:

114.| lives laifs slaif laifs slaif laifs slaif
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok klo lo:k ko: lotk klo:

116.| log lok gok lo:k go: lo:k go:

117.| lump lamp pAm lamp pAm lamp pAm

118.| matched metft totf.met metft totf.met maet|t tot{.maet
119.| melt melt telm melt tmel melt tmel

120.| milk milk kilm miuk kmiu milk kmil

121.| misquote mis.kwout to.kwou.mis mis.kwout to.kwous.mi mis.kwout to.kwous.mi
122.| ounce ans s.ap ans s.ap ans s.ap

123.| owns ons s.01 ons s.01 ons s.01

124.| ox oks s.ok oks s.ok oks s.ok

125.| participate paA.ti.si.peit pei.ti.si.pal paux.ti.si.peit pei.ti.si.pal paux.ti.si.peit pei.si.ti.pait
126.| peacemaking pis.mei.kip kin.meis.pi: pis.mei.kip kin.meis.pi pis.mei.kip kin.meis.pi:
127.| play plei leip plei leip plei leip

128.| pray plei leip plei leip plei leip

129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.pie:
130.| puffs pafs sfAap pafs spaf pafs spaf

131.] raised Jeist slei Jeist tos.zei Jeist tos.J1ei

132.| range Jeintf dziein leintf dziein leintf dziein

133.| recommend Ie.kom.ment men.kaon.1e Je.km.ment men.kan.1e Je.km.ment men.kom.iet
134.| recruiter 1i.kru.to to.ku.xi Ji.kru.to to.ku.xi Ji.kau.to to.ku.wi
135.| refrigerator 1i.f1i.dzi.1ei.to to.1ei.d3zi.f1i.ai 1i.fi.dzi.gei.to to.1i.d3i.f1i.ai Ji.f1i.dzi.zei.to to.1i.d3i.f1i.ai
136.| relationship 1i.lei.fon.{ip fip.fon.lei.xi 1i.lei.fon.{ip fip.fon.lei.xi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | xi.pii.sen.ti.tif ti.tei.sem.psi.di | yi.pri.sen.to.tif | ti.to.sem.pii.xi Ii.pii.sen.ti.tif ti.to.sem.pi.wi
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft tof Al IA[t tof Az IA[t tof 1Az
139.| scratch skietf tfkwes skietf tf1esk skietf t{kes
140.| scree SgAi: zisk Sgdi: Iiisk skai: kii:s
141.| segment sek.mon mon.sek se?.mont mon.sek sek.mont mon.sek
142.| senseless sen.sa.lis lis.sen sens.lis lis.sens sens.lis lis.sens
143.| sequence si.kwons skwon.si: si.kwons skwon.si: si.kwons skwon.si:
144.| shameless feim.nis lis.feim feim.lis lis.feim feim.lis lis.feim
145.| shelve felf felf felf fJel felf fJel

146.| shelved felft tof.fel felft tof.fel felft tof.fel
147.| skate sgeit ta.geis sgeit ta.geis sgeit ta.geis
148.| skating sgei.tin tin.geis sgei.tin tin.geis sge.tin tip.geis
149.| slope sloup plous sloup plous sloup plous
150.| small smo: mo:s Smo: mo:s Smo: mo:s
151.| smooth smu:f furms smu:f mu:fs smu:f fmu:s
152.| snatch sletf tfles sletf tfles sletf t{les
153.| spa sba: ba:s sba: ba:s sba: ba:s
154.| spare sbeo €a.bas sbea beos sbe:.o o.be:s
155.| sphere sfio fios sfio fios sfio fios

156.| spiritual sbi.xi.tfal tfol.1i.bi.si sbi.xi.tfal tfol.1i.bis sbi.xi.tfal tfol.wi.bis
157.| splendid sblen.dit dis.blen sblen.did dis.blen sblen.dit dis.blen
158.| split sblit lips sblit blits sblit lips

159.| spoil sboil boils sboil boils sboil boils
160.| spray sbiei bieis sbiei bieis sbiei bieis
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbiin Iinsp sbiin Iinsp sbiin Iinsp
162.| springs sbuiin sIinps sbiins sbiins sbiins sbiins
163.| squeeze skwi:s skwi:s sgwi:s sgwi:s sgwi:s sgwi:s
164.| stain sdein deins sdein deins sdein deins
165.| star sda:r a:st sda: da:s sda:x daus
166.| string sdzin dzins sd3in dzins sd3in dzins
167.| stupid sdiu.bit bi.dius sdju.bit bi.dju:s sdju.bit pi.dju:s
168.| suppose S9.pous SpOU.Sd Sop.pous pOUS.SAD Sop.pous SpOU.Sd
169.| swim swim wims swim wims swim wims
170.]| text tekst tekst tekst tekst tekst tekst
171.| thankful fepk.fou fouk.fen Oen.fou fouk.fen fenk.fu fou.fepk
172.] trenched tfentft to.tfentf tfentft totf.tfen tfentft totf.tfen
173.| tweet twit wit twit wit twit twit
174.| underpaid Aan.da.peit pei.do.An an.da.peit pei.do.An an.da.peit pei.do.An
175.| understand An.da.sdent sden.da.An An.da.sdent dens.da.on An.doa.sdent sden.da.An
176.| urge oitf dz.o: otf dz.o: otf tf.o:
177.] Welsh welf f.wel welf f.wel welf f.wel
178.| whereabout wea.a.baut bau.to.o.we: wea.a.baut 2.bau.o.we wea.a.baut bau.to.wea
179.| wolf wo:f fo: worf f.wo: worf f.wo:
180.| woodland wu.lent len.wut wu.lent lent.wu:t wut.lent lent.wu:t
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V. GZ-M-25-01 (Transcriptions in 1PA)

Appendix 9-V: GZ-M-25-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid A.fieid fieid.s A.f1eit fieid.o: A.f1ei.do fieid.o:
2. |age eid3 tf.ei eid3 dz.ei eid3 dz.ei

3. | Alps &Uu.ps ps.eu eLAUPS ps.ei.Au &U.ps ps.eu

4. | amuse AM.Mju:s mju:s.A: Am.mjuis mjuis.o: Am.mju:s mjuis.o:
5. | anguish &y.gwitf gwif.en &y.gwif gwif.en ®y.gwif gwif.en
6. | anklet an.klit kli.zen &.kleit kli:t.een &.kleit kli:d.een
7. ant emnt t.emn emnt t.emn ant t.emn

8. | approve A.puf pu:f.A: A.prunf piuwf.o: A.puif piuwf.o:
9. |ask a:sk sk.a: aisk sk.a: aisk sk.a:

10. | asked a:skt kt.a:s a:skt skt.a:s a:skt skt.a:s
11. | asks a:s.ks kas.a: ais.ks kos.ais a:s.ks ks.a:s
12. | bangs beern.ks ks.bamn beer.s sp&:n baing.s ss.ben
13. | begged ba:.gi.do god.ba:g ba:.gi.do god.be: ba:.gi.do gd.be:
14. | begs ba ks spag ba ks ks.bee:t ba ks ks.ba
15. | blast bla:st slap gla:st st.bla: bla:st la:st.b
16. | bled bli:.do lir.by dled leed.bo ble.do lee.di.bo
17. | bloom bo.lum lu:m.bo bo.lum luim.ba ba.lum luim.bo
18. | blunt blent tlenp dlant lant blant lant.ba
19. | blur blo: la:.bo blo: la:.ba blo: la:.bo
20. | brief bai:f fii:b bai:f hiHo) bai:f 1i:fp

21. | Britain bii.tAn tAn.bui bii:.tan tan.buit bii.tan tan.buit
22. | bronze bons spo:n bo:.nis spo:n boin.s spo:n
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud d.biu biu.do da.biu biu.do da.biu

24. | bulb beu.ba ba.beu bau.bo bau.bo ba:p ba:b

25. | bulbs ba.ps s.pab ba.ps s.pab ba:.ps spab

26. | cashback kee[.baeg baek.kaef kae(.bek bak.kef kee:f.baek bak.ke:f
27. | clarify kle:.1i.fiai frai.xi.kle: kle:.1i.flai flai.vi.kleo kle:.1i.flai flai.xi.kleo
28. | Clark kla:k ko.la: kla:k la:k kla:k la:k

29. | clear kli:.o: ni.o: kli:.o: lir.atk kli:.o: lir.atk

30. | cliff kliz.f f.kli:d kliz.f f.kli: kli:.f f.kli:

31. | close klou.s ou.s klou.s s.klou klou.s s.klou

32. | closure klou.fo fo.klou klou.fox forklou klp:.fiox far.klau
33. | clothing klou.6en 0in.klou klou.0en Oen.klau klou.0en Oen.klou
34. | clubbed kla:.pe.do be.de.klap kla:.ba.do bo.de kla:b kla:.pi.do bo.de kla:b
35. | Constantine kon.stan.tiin timn.tens.komn ko:n.ston.tain tain.ston.ko:n ko:n.stan.ti:n timn.ston.kon
36. | corpse koaps s.koab kwop.s skiop kiops ps.kio

37. | crawl kiou 1auk kip: 1o: kiarw Jaunk

38. | crisp kwizpsp spa.kwi: kwiisp sp.kwi: kwitpsp sp.kwi:p
39. | crow kia:w Jauk kia:w Jauk kia:w Jauk

40. | crown kau awnk kioiy 0.bpk kiau gk

41. | cry kiai Jai kiaij Jai kiaij waik

42. | cube kju:p" bo.kju: kju:p” bo.kju: ki.u:b ba.kju:

43. | digest dai.dzes dzes.dai dai.dze:st dzest.dai dai.dze:st dzest.dai
44. | disband dis.ba:n ban.des dis.ba:n ba:mn.dis dis.ba:n ba:n.dis
45, | disclaim dis.kle:m kle:m.dis dis.kle:m klem.dis di:s.klaim klaim.dis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss di:s.gas gAs.tis di:s.gas gAs.tis di:s.gas gAs.tes

47. | dumped dam.pt pt.dam dam.pt pt.dam dam.pt pt.dam

48. | east iist st.i: iist StA.i: iist st.i:

49, | eats iits ts.i: irts ts.i: irts ts.it

50. | Ed e:..ds de.e: ®.do d.ae: ®.do ded

51. | edge e:dz dz.e: ®d3 dz.&: ®:d3 dz.e:

52. | elf euf fu.eu euf f.eu euf feu

53. | else eLAULS S.CLAU. eLAU.S S.eLAU. eLAU.S S.eLAU.

54. | elves e:w.fs sf.etw e:w.fs sf.etw e:w.fs fs.etw

55. | encourage em.ke.aetf ka:.itf.emn em.kazaetf ka:.witf.em em.kaz.ze:t| ka:.itf.em
56. | encouraging em.kr.1i.dzen dzom.wi.kp.e:n | jig.ka:ii.dzen dzop.1xi.ka:.iin em.kr.ae.dzen dzon.krrwi.emn
57. | English en.ga.laf fi.la.ga.ep en.ga.laf laf.ka.en en.ga.laf f.Ia.ka.ep
58. | ex-con eks.kon kon.eks eks.koin ko.neks eks.koin ko:n.eks
59. | excuse eks.kju:s gju:s.eks eks.kjus gjws.eks eks.kjus gjws.eks
60. | exhale eksl.he:w he:w.eks eks.haw he:w.eks eks.he:.Au he:w.eks
61. | explode eks.plou blou.eks eks.plaus plaus.eiks eks.plau.do plaud.e:ks
62. | fabric fee.bieip bink.fee fee.biek biek.fe: fee.biek biek.fe:
63. | fact fee.t t.fae fae kt kt.faet faekt tor.fae

64. | famed feim.do m.da.fejm feim.do m.da.fejm feim.do m.da.fejm
65. | fed fee:.do do.fze feer.do do.fze feer.do do.fe

66. | film fium mi:mf fium iumf fliim liimf

67. | fish feif J.fir feif .fi: firf J.fir

68. | flap flae:p leepf flae:p leepf flae:p lae:.pof

326




Appendix 9-V: GZ-M-25-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flo:t tlo:f floit tlo:f floit lo:ft

70. | flu flu: lu:f flu: wf flu: lu:f

71. | fly flai waif flai laif flazj laif

72. | foolish fuelif lif.fu: fuelif lef.fu: fu:.lef li:f. fu:

73. | frank fienk k.fiemn fienk k.fiemn fienk k.fien
74. | Franks fien.ks kaos.fien fien.ks ks.fremn fien.ks kas.fiem
75. | free fIi: xirf fIi: 1i:f fIi: 1i:f

76. | freshness finf.nis nis.finf fiz(.nes nis.fief fiz(.nes nis.fief
77. | friend fien e:nf fiemn.do emn.do fiemn.do da.fiemn
78. | fringe frimtf tfu.f1iin frimtf tfu.fiiin frimtf t{ . f1imn
79. | games ge:ms skexm ge:ms skexm ge:ms skexm

80. | gasped gja:s.pt spt.ga: gja:s.pt spt.ga:s ges.pt pt.ga:

81. | gasps gasps sps.ga gjep.sps sps.gaop gais.ps sps.ga:
82. | gave geif f.gei geif f.gei geif f.gei

83. | glue gA.lu: lu:g glu: lui.ga ga.lu: lui.ga

84. | grab giaeb bu.gie gie:.ba ba.gie: gie:.ba bu.giz:
85. | grant glaent t.gien glemt t.g1emn glemt to.gl&mn
86. | grape gieip p.giei gleip p.gaei gleip p.giei

87. | help heup p.heu heup p.heu haup p.heu

88. | helped heupt pa.heup heupt pt.heu heupt pt.heu
89. | hobnob hop.nob nop.hop hop.no:p npp.ho:p hopp.no:p np:p.ho:p
90. | implore in.plo: plo:.im iim.plo: ploiim im.plo: plo.im
91. | improve jim.pw:f piu:f.im jim.ku:f piw:fim im.kmu:f piw:fim
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch iintf tf.i:n imntf tf.iin imntf tf.iin

93. | increasing in.kwii.sen sen.kii.imn im.kiii.sen sen.kiix.in im.kiii.sen sen.kiix.in
94. | indefinite imn.de.fi.nai nai.fi.di.emn iin.dee.fi.nat na:?.fi.di.imn imn.dee.fi.nat naf.fi.di.ein
95. | independent in.di.p@en.dan dan.pi.di.i:n in.di.pen.dan dan.pzn.di.iin imn.di?.pen.dan | dan.pan.did.i:n
96. | inflict in.fle:t flet.i:n in.flit flit.iin in.flit flet.in

97. | infuse in.fju:s fjuis.in imn.fjuis fjus.iin imn.fjuis fjuis.in

98. | ink ink Kin enk ken imgk kin

99. | inked enkt kat.ep enkt kt.en imgkt kt.in

100.| inks inks sink en.ks ks.en en.ks ks.ip

101.] instinct in.stepkt stipkt.en imn.stepkt sten.gt.jin imn.stepkt ste:gkt.iin
102.| instrument iin.SIA.mAN mAn.stiA.iin iin.stra?.man maAn.stia?.i:n imn.stra?.man maAn.stia?.i:n
103.| i-Tunes ai.tuins tuins.ai ai.tuins tuins.ai ai.tuins tuins.ai

104.| jasmine dzges.min min.dzes dze:s.mimn min.dze:s dze:s.min mi:ns.dze:
105.| jumps dzam.s s.tiam dzam.s s.dzamp dzam.s s.dzam

106.| kept ke.pt pt.ke kaept pt.ke kae.pt pt.kae

107.| lapse leeps ps.laep lee:ps sle:p lee:ps slee:p

108.| lapsed leepst st.le:p lee:p.st st.le:p lep.se:t seit.laep
109.| larks la: ks ks.la: la: ks ks.la: la: ks ks.la:

110.| lend leen.do do.lemn leen.do da.lemn leen.ds da.lemn
111.] lift lift fli li:ft ft.li: li:ft ft.li:

112.| lisp lizpsp sp.li: lizpsp sp.litt lizpsp sp.li:

113.| lived lejvd vlei leift ft.li: lirv.do ft.li:

114.| lives lai.fs fs.lai lai.fs fs.lai lai.fs fs.lai
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.] lock Iok kio Iok pk ok klp

116.| log Ing gA.lo: 1n:g D:g 1n:g D:g

117.| lump laxmp pAm lamp plam laxmp pi.lam

118.| matched maet[ tfmae maet|t t{t.mae:tf maet|t t{t.mae:

119.| melt meut tsi.meu maut t.mau maut t.mau

120.| milk mi.k ko.mju: mjuk k.mju: mjuk k.mju:

121.| misquote mis.kout kout.mis mis.kwot kwot.mi:s mis.kaut kwaut.mis
122.| ounce ai.s s.ain pin.s s.pon pin.s s.D:in

123.| owns pns s.Din p:ns ts.n:n p:ns ts.n:n

124.] ox p.ks sk.p p.ks s.D: p.ks s.D:

125.| participate pa:.ti.sa.pei pei.si.ti.pa: pa:.ti.si.peit pei.si.ti.pa: pa:.ti.sa.peit pei.si.ti.pa:
126.| peacemaking | pirs.me.ken me.kin.pi:s piis.me.ken me.ken.pi:s piis.me.ken me.ken.pi:s
127.| play plai leip plai leip plai leip

128.| pray plei leip plei Ieip plei leip

129.| presidency pai.si.dan.si: si.don.si.par pie:.si.dan.si: sit.don.si.pie: pii.sai.don.si: si:.don.sai.paii:
130.| puffs pAfs fs.pe pafs spaf pu.fs fs.pa:

131.| raised leizd st.iei JIeist st.J1ei JIeis.to st.1elj

132.| range 1emds dzu.jem 1emds dz.1em 1emds dz.1em

133.| recommend ia.ko.man ka.mem.1o: ia.ko.ma:nd man.kan.vax ia.ko.ma:nd man.kA.vax
134.| recruiter vi.ku:.to: to. ku:.vi vi.ku:.to: ku:.to.vi: wizku:.tor tor.kur.vi:
135.] refrigerator wit.fii.dzo.1ei.tor | taaei.dzuifaair | witfrindzonieitor | toriei.dza.fiuiwii | wirfiizVaaei.tor | tor.wei.d3a.firwi
136.| relationship wi.lei.fon.fipp fip.Jan.lei.wi: wit.lei.fon.fi:p Jip.fan.lai.wi: wit.lei.fon.fi:p fip.fan.lei.wi:
137.| representative | wi.pju.sen.to.ti:f | tif.tir.sem.pid.zi: | wir.pVi.sen.to.texf | tif.ti.seem.pi.1i: wolpa.sen.to.texf | tif.tei.sem.parvo:
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IA[t ft.aat IA[t Jt.aat 1aft ft.aat
139.| scratch skweetf tf.kwaes skiaet| gre.tfs skiaet| gre.tfs
140.]| scree skwi: gwiis skwi: g1i:s skai: g1i:s
141.| segment seg.mAn mAN.seg sa&g.maAnt mank.se: s&g.maAnt MAN.S&:
142.| senseless sems.lAs les.s@ns semns.las lis.s@ns semns.las lis.s@ns
143.| sequence sir.kwans kwans.si: sir.kwans kwans.si: sir.kwans kwans.si:
144.| shameless ferm.les les.feim feim.les lis.feim feim.les les.feim
145.| shelve Jauf flau fauf f.farw fauf f.fau
146.| shelved fau.ft ft.fau fauv.do ft.fau fau.ft ft.farw
147.| skate skeit gei.ts skeit gei.ts skeit geis
148.| skating skei.tin ten.skei skei.ten ten.geis skei.ten ten.skei
149, slope sloup lo:.ps sloup lou.ps sloup lou.ps
150.| small smp: mDp:s Smo: mo:s smp: mD:s
151.| smooth smu:f mu:v.s smu:f mu:v.s smu:f mu:.fs
152.| snatch sneet| tfnaes snae:tf n&:tf.s snae:tf n&:tf.s
153.| spa spa: ba:s spa: ba:s spa: ba:s
154.| spare spe:.a be:.As spe:.a be:.as spe:.a be:.as
155.| sphere sfii.or fii.As sfii.or fii.ois sfir.or fii.ois
156.| spiritual spi.1i.tiau tiou.spi:.wi? spi.Ji.tiau tIou.spi:.zit spi.ii.tfwau tIAu.spit.ait
157.| splendid spleen.da:d did.splen splen.ded dis.plen splen.dad dis.plen
158.] split split bli.ts split bli.ts splo:t bla:d.s
159.| spoil spp.jAu pD.jAus spp.jAu bp.jAus spp.jAau bp.jAus
160.| spray spiei bieis spiei bieis spiei bieis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring spien biens spie:m bien.s spiem biems
162.| springs spiein.s spie.s spiein.s spiein.s spiein.s spiein.s
163.| squeeze skwi:s gwiis skwixds gwiis skwi:s gwiis
164.| stain ste:n de:ns ste:n de:ns ste:n demns
165.| star sta: a:st sta: aits sta: da:s

166.| string stiem dzwe:.pist stiem dzwe:ns stiem dzu.1em.s
167.| stupid stur.bed bas.tju: stju:.bid bis.tiu stu:.bed du:.bass
168.| suppose SA.pOUS pous.sAd SA.pous pOUS.SAD SA.pous pous.sad
169.| swim swim wii.ms swiim wii.ms swi.m wii.ms
170.| text taest st.te taest taest taest taest

171.| thankful Oxpk.fau fouk.fen Ozpk.fau fau.0znk fepk.fau fauk.fem
172.] trenched tfent(t tft.t{aen tfent(t tft.tfeemn tfent(t tft.tfaen
173.| tweet twizt twist twiit wiit twiit twiit
174.| underpaid An.da.pei pei.An.da an.da.pei pei.an.do an.da.pei pei.an.do
175.| understand An.da.sten stemn.An.do: An.da.stemnd stem.An.da: An.da.stem stem.An.da:
176.| urge a:d3 dzi.Az ad3 dz.o: ad3 dz.o:
177.| Welsh weuf fwaeu wauf f.wau wauf f.weaeu
178.| whereabout we:.o.bau 2.bau.wea we:.2.bau 2.bau.wea wea.A.bau 2.bau.wea
179.| wolf wo:f f.wo: wo:f f.wo: wo:f f.wo:
180.| woodland wu?.laen lzen.wu? wut.lend leend. wu:d wud.laemn leen.wu:d
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Appendix 9-VI: GZ-M-21-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid A.f1eid dei.fo o.f1eid deif o.feit fieid.o
2. |age eit| dzei eit| dzei eit| dzei

3. | Alps &lps spael &lps s.&lp &lps s.&lp
4. | amuse 9.mius smiu.o 9.mius S9.miu 9.mius smiu.o
5. | anguish en.gyf f.en.gwi en.gweif {.ep.gwei en.gwif f.en.gwi
6. | anklet en.kli li.ken en.kli kli.en enk.lit lit.enk
7. |ant ent taen ent ten ent ten

8. | approve o.puf puf.pax o.puf puf.a o.puf puf.o

9. |ask ask sa ask ka: aesk kaes

10. | asked akst da: kst desk st do.&ks
11. | asks ask s.ak ask sak aks sak

12. | bangs bays semb bens sben bens sbenk
13. | begged bekt doa.gep bet dep bed da.be
14. | begs beks sep beks sbek beks sbek
15. | blast blest slaeb blast lastp blest leesb
16. | bled blet lep blet dlep blet dleb
17. | bloom blun lumb blun lumb blun lump
18. | blunt blant tlam blant Iamb blant lamb
19. | blur bla: la:b bla: lab bla: la:p

20. | brief biif fbui biif f1ib biif f1ip

21. | Britain bii.tin tim.bxi bii.ton tom.bii bii.ton tom.bui
22. | bronze bionts dzomb bionts tsbon bionts tsbion
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biu diub biud diub biu diu

24. | bulb bAub bAu baub bAub baub baub

25. | bulbs bals sbal bAus sbau bAus sbau

26. | cashback kae(.bek bak.kef kae(.bek ba. ka( kae(.bek bak.kef
27. | clarify kae.1i.fai fai.1i.keo kae.1i.fai fai.zi.ke kae.1i.fai fai.xi.ke.o
28. | Clark kla:k kla:k klak klak kla:k kla:k

29. | clear klio lia klio liok kli.o li.ok

30. | cliff klif flik klif flik klif flik

31. | close klous lousk klous sklou klous lousk

32. | closure klou.fo for.lok klou.{o fa.kou klou.{a for.kou
33. | clothing klou.sip sin.klou klou.0in Bip.klou klou.sip sin.klou
34. | clubbed klap blak klapt dlapk klapt dlapk

35. | Constantine kon.ston.tin tin.ston.kon kon.ston.tin tin.ston.kon kon.ston.tin tin.ston.kon
36. | corpse ko:ps sko: kops skop kos skop

37. | crawl klo lok kio: 1ok kio: 1ok

38. | crisp kiisp pas.kwi kiisp paik kwisp pa.kwis
39. | crow kiau Jauk kiou Iouk klou louk

40. | crown kian Jank kiam Jank kian Jank

41. | cry kwai aik kwai aik kwai aik

42. | cube kiub biuk kiup biuk kiub biuk

43. | digest dai.dzes sdze.dai dai.dzes dze.dai dai.dzest dze.dai
44, | disband dis.bend dem.bo.dis dis.baen ban.dis dis.ban ban.dis
45. | disclaim dis.klin linkst dis.klin klin.dis dis.klei klei.dis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas gas.dis dis.gas gas.dis dis.gas gas.dis
47. | dumped dam.mod do.pand dand dand damd do.damp
48. | east iist ti: ist to.is ist to.is

49. | eats is s.it is Si: is sit

50. | Ed et de et de et de

51. | edge eid3 dzei etf dze etf dze

52. | elf elf fel elf fel elf fel

53. | else els sel els s.el els s.el

54. | elves elfs sfel elfs s.elf elfs s.elf

55. | encourage in.ko.1itf 1it{.ko.in in.ka.witf 1itf.in.kau in.ka.1itf 1itf.in.ka
56. | encouraging in.ko.li.d3zin dzin.ko.la.in in.ka.1i.d3win dzwin.1i.ka.in in.ka.1i.d3in dzin.1i.ka.in
57. | English in.glif lif.in.go ing.lif lif.ing ing.lif lif.in.go
58. | ex-con es.kon kon.es is.kon kop.is is.kon kon.is
59. | excuse is.kius kiu.is is.kius kiu.is is.kius kiu.is

60. | exhale is.heu heu.es es.hel hel.eks es.hel hel.es
61. | explode is.plout da.plous is.blou blou.is is.blou blou.is
62. | fabric fae.biik ka.bii.fo fie.bik bii.fe fee.baik brik.f1ze
63. | fact fet ef feet ef fet tef

64. | famed feid deif feid deif feid deif

65. | fed fed def fed def fed def

66. | film fiu mil fiu iuf fiu iuf

67. | fish fif fif fif fif fif fif

68. | flap flep plef flep lef flaep leef
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flat tiaf flot tlof flot tlof

70. | flu flu: lu:f flu: luf flu: lu:f

71. | fly flai laif flai laif flai laif

72. | foolish fu.lif lif.fu: fu.lif f.fu.li fu.lif lif.fu:
73. | frank flenk kenf fiepk grepf fiepk kiepf
74. | Franks flepks sflepk fiens sfiepk
75. | free fIi: Iif fIi: i:f fIi: i:f

76. | freshness flef.nis nif.fie fief.nis nis.fref flef.nis nis.flef
77. | friend fient den.iif fient denf fient depf
78. | fringe frint( dzigf frint{ dzfin flint{ dzfiin
79. | games gems seng gems sgem gems sgem
80. | gasped gepst da.gesp gesp da.gesp gest da.gesp
81. | gasps ge®sp spek gesps speg geps sgep
82. | gave geif feig geif fgei geif feig

83. | glue glu: lu:g glu: lu:g glu: luig

84. | grab glep biek glep biek glep biek
85. | grant gwent teng gient teng gwent tweng
86. | grape gieip pgiei gweip peik gweip pieik
87. | help help pel help pel help pel

88. | helped helt del helt del helt delp
89. | hobnob ho.no no.ho ho.no no.ho ho.no no.ho
90. | implore im.plo: plo.in im.plo: plo.in im.plo: plo.in
91. | improve im.puf puf.in im.puf puf.in im.puf puf.in
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfin intf tfin

93. | increasing in.kwi.cin ¢in.kwi.in in.kwi.¢in sin.kwi.in in.kwi.sin sin.kwi.in
94. | indefinite in.de.fi.nit ni.fin.de.in in.de.fi.nit ni.fi.de.in in.de.fi.nit ni.fi.de.in
95. | independent in.di.pen.don dom.pen.di.in in.di.pen.don dom.pen.di.in in.di.pen.don dom.pen.di.in
96. | inflict in.fleikt t.flei.in in.flit to.fli.in in.flit to.fli.in
97. | infuse in.fius sa.fiu.in in.fius fius.in in.fius fius.in

98. | ink ink ka.nin ink kin ink kin

99. | inked ikt dkin inkt dipk inkt da.ink
100.| inks inks skin in.kas s.igk inks s.ipk

101.] instinct ins.dinkt tigs.in ins.dipkt tas.igk ins.dint tos.din.in
102.| instrument in.sttu.man mon.stiu.in in.sttu.man mon.stiu.in in.stiu.mon mon.stiu.in
103.] i-Tunes Al.tyns styn.ai Al.tyns styn.ai Al.tyns tyns.Ai
104.| jasmine dzas.mip min.dzas dzas.min min.sdze dzas.min min.dzas
105.| jumps dzams spAnd3 dzams sdzAam dzams sdzAamp
106.| kept kept tepk kept tek ket tek

107.| lapse leps spal leeps slep leeps slep

108.| lapsed leps slep leepst dos.lep leest do.laes
109.| larks laks slak laks slak latks slazk

110.| lend lent den lent den lent den

111.] lift lif flip lift ta.li lift ta.lif

112.| lisp lisp po.lis lisp plis lisp po.lis

113.] lived lif flip lifd dlif lift dif

114.| lives laifs sfai laifs slaif laifs slaif
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok klo lok klo lok ko

116.| log log go log ok log go

117.| lump lamp pAm lamp pAm lamp pAm

118.| matched mat|t dotf.ma maet|t dmeetf maet|t dmeetf

119.| melt melt tel melt tel melt tel

120.| milk miuk kiu miuk kiu miuk kiu

121.| misquote mis.kout kout.mis mis.kout kout.mis mis.kout kout.mis
122.| ounce ons s.on ons s.on ons s.0n

123.| owns ons son ons so1n ons N

124.| ox 0s SO 0s SO 0s SO

125.| participate pA.ti.si.pei pei.si.ti.pa pA.ti.si.pei pei.si.ti.pa pA.ti.si.pei pei.ti.si.pa
126.| peacemaking pis.mei.kip kin.mes.pin pis.mei.kip mei.kip.pis pis.mei.kip mei.kip.pis
127.| play plei leip plei leip plei leip

128.| pray plei leip plei leip plei leip

129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pafs spaf pafs spaf pafs spaf

131.] raised Jeist d.zeis Jeist d.zeis Jeisd d.zeis

132.| range lentf dzen Ientf dzen Ientf dzien

133.| recommend Ii.ka.men men.kon.i Ji.kom.men men.kon.1e Ie.kom.men men.kan.1e
134.| recruiter 1i.ku.to to.ku.xi 1i.ku.to to.ku.xi 1i.ku.to to.ku.xi

135.| refrigerator 1i.f1i.dzo.1€i.t0 Iei.to.1i.f1i.d3o 1i.f1i.dzo.1€i.10 to.1ei.dzo.fi.ai J1i.f1i.dzo.1€i1.10 to.1ei.dzo.11i.1i
136.| relationship 1i.lei.fon.{ip fi.fon.le.1i 1ilei.fon.[y fy.fon.lei.wi ilei.fon.[y fy.fon.lei.xi
137.| representative | 1i.pi.sen.to.tif ti.to.sem.pui.Ji Ii.pri.sen.to.tif | tif.to.sem.pii.yi | 1i.pi.sen.to.tif tif.to.sem.pii.1i
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft do.aAf IA[t do.1Af IA[t do.1Af
139.| scratch sgaet| tfeks sgwetf tfgwes sgwetf tfgwes
140.]| scree sgi: gis sgwi: gwis Sgai: gwis
141.| segment seg.men men.sek sek.men men.sek sek.men men.sek
142.| senseless sens.lis lis.sen sens.lis lis.seps sens.lis lis.sens
143.| sequence si.kwons skwan.si si.kwons skwans si.kwons skwan.si
144.| shameless fe.mu.lis li.mi.fei fen.lis lis.fen fem.lis lis.fem
145.| shelve felf fu.fel felf fJel felf fJel
146.| shelved felft ftfel felft da.felf felft da.felf
147.| skate sgeit teis sgeit geits sgeit geits
148.| skating sgei.tin tin.sgei sgei.tin tin.sgei sgei.tip tin.sgei
149, slope sloup plous sloup loups sloup loups
150.| small SmMo Smo SmMo: mo:s SMo: mo:s
151.| smooth smus S.Wus smu:0 Omu:s smu:0 mu:s
152.| snatch snetf tfneks snaet| tnaes snaet| tfnaes
153.| spa sba: bas sba: bas sba: bas
154.| spare sbe.o be.os sbea beos sbe.o be.os
155.| sphere sfi.o o.fis sfi.o fi.os sa.fi.o fi.os
156.| spiritual sbi.1i.tfou tfou.1i.sbi sbi.ii.tfou tfou.1i.sbi sbi.xi.tfou tfou.1i.sbi
157.| splendid sblen.di di.lom.bos sblen.di di.blens sblen.di di.blens
158.| split sblit ta.blis sblit blis sblit ta.blis
159.| spoil sbo.jol bo.jals sbo.jal bo.jals sboi bois
160.| spray sbiei bieis sbiei bieis sbiei bieis
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First utterance attempt Second utterance attempt Third utterance attempt
No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbiin piins sbiin biins sbiin biins
162.| springs sbiins sbiins sbiins sbiins sbiins sbiins
163.| squeeze skwits tskwis sgwits tsgwis skwi:s skwi:s
164.| stain sden dens sden dens sden dens
165.| star sda: a:s sda: das sda: das
166.| string sdzin dzins sd3in dzins sdzin dzins
167.| stupid sdiu.pi pi.sdiu sdiu.pi pi.sdiu sdiu.pi pi.sdiu
168.| suppose $9.pous $9.pou.s9 $9.pous Spou.so SA.pous SpOU.SA
169.| swim swin wins swin wins swin wins
170.] text teks tet tekst tekst teks teks
171.| thankful Oepk.fal fal.0epk Ben.fol fal.0en Ben.fol fal.0en
172.] trenched tfentft tfi.tfend tfentft da.tfentf tfentft da.tfentf
173.| tweet to.wit tiut twit twit twiit twiit
174.| underpaid Aan.da.pei plei.an.do an.da.pei pei.an.do an.da.pei pei.an.do
175.| understand an.da.sden sden.an.do an.da.sden sden.an.do an.da.sden sden.Aan.do
176.| urge oitf dz.o: otf dzo: otf dz.o
177.] Welsh welf f.wel welf fel welf f.wel
178.| whereabout wed.0.bau o.bau.weo we.o.9.bau o.bau.we.o we.o.9.bau o.bau.we.o
179.| wolf wouf fou wouf fou wouf fou
180.| woodland wu.laen leen.wut wu.len leen.wut wu.len leen.wu
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.f1eit do.fei ao.fIei f1ei.do o.f1ei fiei.do
2. |age eid3 dzei eit| dzei eit| dzei

3. | Alps &ps s@&p &ps s@&p &ps sel

4. | amuse 9.mius miu.so 9.mius miu.so 9.mius miu.so
5. | anguish en.gwif gwif.en en.gwif gwif.en en.gwif gwif.en
6. | anklet &pk.lit lit.epk a&pk.lit lit.epk a&pk.lit lit.enk
7. |ant ent ten ent ten ent ten

8. | approve o.pxu:f pIu.va o.puif pau.fa o.puif pauf.o
9. |ask ask kas ask kas ask kas

10. | asked askt task askt dask askt dask
11. | asks Asks s.e asks sak asks sak

12. | bangs bays sbaepk bens sbapk bens sbapk
13. | begged begd degb bekt dek begd dekp
14. | begs beks sbek beks sbek beks sbek
15. | blast blast lasb blast lasp blast lasp
16. | bled blet lep blet lep blet dep

17. | bloom blum lump blu:m luim blum lump
18. | blunt blant tanp blant lamp blant lantp
19. | blur bla: lop bla: lop bla: lop

20. | brief biif fib” baif fip baif 1ifp
21. | Britain bii.ton ton.bui bii.ton ton.bui bii.ton ton.bii
22. | bronze bions sbon bions sbiorn bians slamb
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biut diup biut diup biut diup

24. | bulb baub baub baub baub bAup baup
25. | bulbs bAups sbaub baps sbAp bAups sbaup
26. | cashback kef.bek bek.kef kef.bek bek.kef kef.baek bak.kef
27. | clarify kle.xi.fai fai.zi.kle kle.xi.fai fai.zi.kle kle.xi.fai fai.xi.kle
28. | Clark ko.lazk la:k kla:k lak kla:k lazk

29. | clear klio liok klio liok ka.lia liok

30. | cliff klif lifk klif lifk klif flik

31. | close klous lous klous lousk klous lousk
32. | closure klo.fo fa.klo klo.fo fa.klo klo.fa fa.klo
33. | clothing klou.fin Oip.kou klou.0in Bip.klou klou.fin fin.klou
34. | clubbed klap dap klapt dap klapt dap

35. | Constantine kons.ten.tin tin.ten.kons kons.ton.tin tin.ton.kons kons.ton.tin tin.ton.kons
36. | corpse kops skop kops skop kops skop

37. | crawl kio: 1ok kio: 1ok kio: 10tk

38. | crisp kiips skiip kiis skai kiisp skai:

39. | crow kiou Iouk kiou Iouk kiou Touk

40. | crown kion Jonk kiamn Jannk kiag Jank

41. |cry kiai Iaik kiai Iaik kiai 1aik

42. | cube kiup biuk kiup biuk kiup biuk

43. | digest dai.dzest dzes.dai dai.dzest dzes.dai dai.dzest dzes.dai
44. | disband dis.bent ben.dis dis.bent ben.dis dis.bent ben.dis
45, | disclaim dis.klem klem.dis dis.klem klem.dis dis.klem klem.dis
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas gas.dis dis.gas gas.dis dis.gas gas.dis
47. | dumped damt tAmp dampt damp dampt dampt
48. | east ist tis ist tis ist tis

49. | eats is sit is sit its sit

50. | Ed ed de ed de et de

51. | edge etf dzed etf dze: etf dzet

52. | elf elf fel elf fel elf fel

53. | else els sel els sel els sel

54. | elves efs sef elfs fel elfs sel

55. | encourage in.ka.1itf 1itf . ka.in in.ka.1itf 1itf . ka.in in.ka.1itf 1it{.ka.in
56. | encouraging in.ka.1i.dzin dzin.1i.kA.in in.ka.1i.d3zin dzin.1i.kA.in in.ka.1i.d3zin dzin.zi.ka.in
57. | English ing.lif lif.go.in in.glif glif.in ing.lif lif.ink
58. | ex-con eks.kon kan.eks eks.kon kon.es eks.kon kon.iks
59. | excuse is.gjus kjus.i iks.gjus gjus.is is.gjus gjus.iks
60. | exhale eks.hel hel.eks iks.hel hel.iks iks.hel hel.iks
61. | explode iks.ploud plou.dis iks.blout blou.dis iks.blout blou.dis
62. | fabric fe.biik biik.fe fe.biik biik.fe fe.biik biik.fe
63. | fact faekt akt feet teef faekt ektf

64. | famed femd denf femt denf femt denf

65. | fed fet def fet def fet def

66. | film fim mium fium mif fim mif

67. | fish fif fif fif fif fif fif

68. | flap flep lef flep lef flep lepf
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Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot touf flot lotf flot lotf

70. | flu flu luf flu luf flu: luf

71. | fly flai laif flai laif flai laif

72. | foolish fu.lif lif.fu: fu.lif lif.fu: fu.lif lif.fu:
73. | frank fienk kienf fiepk kienf fiepk kienf
74. | Franks fiepks sfiegk fiepks sfiegk fiepks sfiepk
75. | free fIi: 1i:f fIi: Iif fIi: 1if

76. | freshness fief.nis nis.fief fief.nis nis.fief fief.nis nis.fief
77. | friend fiend da.fen fient wenf fiend dwenf
78. | fringe frint( dzinf frint{ dzinf frint{ dzinf
79. | games gems sgem gems sgem gems sgem
80. | gasped ges.pa.da pa.des ges.pa.da desp gespt desp
81. | gasps geps sgep gesps pes gesps sgesp
82. | gave geif feik geif eifk gef eifk

83. | glue glu: lu:g glu lug glu luk

84. | grab giep bet glep bek glep bek

85. | grant glent tweng glent twenk gJlent twenk
86. | grape glep pa.gie gleip Ieipk gleip zeipk
87. | help help pel help pel help pel

88. | helped helpt telp helpt pel helpt delp
89. | hobnob hop.nop nop.hop hop.nop nop.hop hop.nop nop.hop
90. | implore im.po: po.im im.plo: plo.im im.plo: plo.im
91. | improve im.pau:f pauf.im im.pauf pauf.im im.pauf pauf.im
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfin intf tfwin intf tfin

93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kii.sin sin.kii.in
94. | indefinite in.den.fi.nit ni.fi.den.in in.de.fi.nit ni.fi.de.in in.de.fi.nit ni.fi.de.in
95. | independent in.di.pen.dont dan.pen.di.in in.di.pen.dont dan.pen.di.in in.di.pen.dont don.pen.di.in
96. | inflict inf.likt likf.in in.flikt flik.in in.flikt flik.in

97. | infuse in.fius fiu.sip in.fius fiu.sip in.fius fiu.sin

98. | ink ink kin ink kin ink kin

99. | inked ikt tigk inkt tigk inkt digk

100.| inks inks skin inks sigk inks sigk

101.] instinct ins.tip tigs.in ins.tint tigs.in ins.tint tigs.in
102.| instrument ins.t19.mon mon.t1d.ins in.st1o.mon mon.st1d.in ins.t1o.mon mon.t1as.in
103.| i-Tunes ai.tyns tyn.sai ai.tyns tyn.sai Al.tyns tyns.Ai
104.| jasmine dzes.min min.dzes dzes.min min.dzes dzes.min min.dzes
105.| jumps dzAams sdzamp dzAms sdzamp dzAams sdzamp
106.| kept kept tep kept tepk kept tepk

107.| lapse leps slaep leps slep leps slep

108.| lapsed lepst slep lepst deps lepst deps

109.| larks laks ko.la: laks slak laks slak

110.| lend lent dlen lent dlen lent den

111.] lift lift fo.ti lift tif lift tif

112.| lisp lips sip lisp plis lisp plis

113.] lived lifd dif lifd dif lifd dif

114.| lives laifs slaif laifs slaif laifs slaif
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok ka.lo lok ka.lo lok kok

116.| log lotk glo: lok glo: lok glo:

117.| lump lamp pAm lamp pAm lamp pAm

118.| matched mat|t tfi.maet metft deptf metft dept|

119.| melt melt tel melt tem melt telm

120.| milk miuk kium miuk kim miuk kium

121.| misquote mis.kwout kwuo.mis mis.kwout kiou.mis mis.kiou kiou.mis
122.| ounce pns s.on ons soy aygs s.ap

123.| owns ons son ons soy ons soy

124.| ox DS SO oks SO DS SO

125.| participate paA.ti.si.peit pei.si.ti.pa pA.ti.si.peit pei.si.ti.pa pA.ti.si.peit pei.si.ti.pa
126.| peacemaking pis.mek.kin kin.ma.pis pis.mek.kin kin.mek.pis pis.mek.kin kin.mek.pis
127.| play plei leip plei leip plei leip

128.| pray plei leip plei leip plei leip

129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pafs spaf pafs spaf pafs spaf

131.] raised Jeist slei Jeist dieis Jeist dieis

132.| range lentf tfaen leintf dzein Ientf dzein

133.| recommend Ie.ko.mand man.ko.1e le.ka.mend men.ka.1e Ie.ka.men men.ka.1e
134.| recruiter 1i.ku.to to.ku.xi Ji.kru.to to.kau.xi Ii.ku:to to.ku:.wi
135.| refrigerator 1i.fie.dzi.1ei.to ta.10.d3e.f0.10 Ji.f1i.dzi.zei.to to.1i.dzo.f1i.xi Ji.f1i.dzi.zei.to to.1i.dzo.f1i.ai
136.| relationship 1i.lei.fon.{ip fip.fon.lo.1i 1ilei.fon.{ip fip.fon.nei.wi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | 1e.pii.sen.to.tif | tif.to.sen.pri.xi Ie.pri.sen.to.tif | tif.to.sen.pii.xi Ie.pri.sen.to.tif | tif.to.sen.pii.xi
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft daf IA[t dwaf IA[t dwaf
139.| scratch skietf kie.tfis skietf kietfs skietf kie.tfis
140.| scree skai: kaii:s skai: kiis skai: kiis

141.| segment sig.man mon.sik seg.man man.sek seg.mant mon.sek
142.| senseless sen.sz.les li.sa.sen sens.nis nis.sens sen.sn.nis ni.sd.sen
143.| sequence si.kwon kwon.sis si.kwons kwon.si si.kwons kwon.si
144.| shameless feim.nis ni.feim feim.nis lis.feim fem.nis lis.fem
145.| shelve felf fy.fel felf felf felf elf

146.| shelved felft delf felft delf Jelft delf]
147.| skate sget gets sgeit geits sgeit geits
148.| skating sge.tin tin.sgei sge.tin tin.sgei sgei.tip tin.sgei
149, slope sloup loups sloup loups slop lops

150.| small smo: mo:s Smo: mo:s Smo: mo:s
151.| smooth smu:f mu:ps smuf mups smuf mups
152.| snatch snetf ne.tfis snetf ne.tfis snetf netfs
153.| spa sba: bas sba: bas sba: bas

154.| spare sbeo beos sbea beos sbeax beos
155.| sphere sfio fios sfio fios sfio fios

156.| spiritual sbi.1i.tfou tfou.1i.bis sbi.ii.tfou tfou.1i.sbi sbi.xi.tfou tfou.1i.sbi
157.| splendid sz.blen.dit di.len.pas sop.blen.dit di.len.sip sop.blen.did di.blen.sit
158.| split sz.blit lis split lips split blis

159.| spoil sbo.jou bo.jous sbo.jou bo.jous sbo.jou bo.jous
160.| spray spaei pieis spiei pieis spiei pieis
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No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring spiin piins sbiin p1ins sbiin biins
162.| springs sbiins sbiins sbiins sbiins sbiins sbiins
163.| squeeze skwi:s kwi.sis skwi:s kwi.sis skwi:s kwi.sis
164.| stain sten tens stein teins stein tens

165.| star sda: ta:s sda: ta:s sda: ta:s

166.| string sdiiim IS sduin diins sduin diigs
167.| stupid sdju.pit pi.sdju sdju.pit pi.sdju sdju.pit pi.sdju
168.| suppose S9.pous pou.sap $9.pous pou.sap $9.pous pou.sap
169.| swim swim wims swim wims swim wims
170.]| text tekst tekst tekst tekst tekst test

171.| thankful fen.fou fou.fenk fenk.fou fou.fenk fenk.fou fou.fepk
172.] trenched tfentft tfen tfentft dzent| tfentft dwent{
173.| tweet twiit wiit twit twit twiit twiit

174.| underpaid Aan.da.pei pei.do.An an.da.pei pei.do.An an.da.pei pei.do.An
175.| understand An.da.sdan sdan.da.An An.da.sden sden.da.An An.da.sden sden.Aan.ds
176.| urge outf dzi.ou oItf dzo otf dza:

177.] Welsh welf fel welf fel welf fel

178.| whereabout we.a.bau bau.o.we we.a.baut bau.a.weo we.a.bout bou.do.we
179.| wolf wuf fu: wuf fu: wuf fu

180.| woodland wut.lent len.wut wut.lent len.wut wut.lent lend.wut
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VIlI. GZ-F-22-01 (Transcriptions in 1PA)

Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.f1eit f1ei.o a.f1eit f1eit.o o.feit fiet.o

2. |age eit| dz.ei eit| dzi.ei eit| dz.ei

3. | Alps &lps s.&lp &lps s.&lp elps s.elp

4. | amuse 9.mius mius.d 9.mius mius.d 9.mius mius.o
5. | anguish ®.gwif gwif.en &n.gwif gwif.en ®y.gwif fi.gu.en
6. | anklet &pk.lit lit.epk a&pk.lit lit.epk en.klet klet.en
7. ant ant t.an ant to.an ant t2.ay

8. | approve opauf f.p1u.o o.puf puf.a o.pauf puf.o

9. |ask ask kaos.e ask ska ask kos.a
10. | asked ass.ko.do ka.ds.ais askt skda.ap askt ka.do.as
11. | asks aks s.ak asks kos.as asks sk.as
12. | bangs bens sben bangs sbang bans sbank
13. | begged begd gdbe begd gdbeg begd gdbek
14. | begs beks sbek begs sbek beks sbek

15. | blast bla:s la:s.ba blast lastb blast lastb

16. | bled blet lebd blet letp blet letp

17. | bloom blom lomb ba.lom lom.ba ba.lom bom.ba
18. | blunt blont lontp blomt lontb blomt ta.blom
19. | blur bla: la:b blau lab blau la:p

20. | brief biif f1ip bai:f 1i:fb bai:f 1ifp

21. | Britain bii.ton ton.bii bii.ton ton.bui bii.ton top.bii
22. | bronze biponns zbipin bions zbiom bians tsbian
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Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud rudb biut da.biu biut da.biu

24. | bulb baub ba.bau baub ba.bau bAup ba.bau

25. | bulbs baubs sbaub baups sbaup bAups sbaup

26. | cashback kae(.bek ka.bef ke kef.bek bek.kef kef.bek bek.kef

27. | clarify ko.le.xi.fai fai.i.le. ko ka.le.1i.fai fai.xi.le.ko ko.le.1i.fai fai.xi.le.ko
28. | Clark ko.lazk arko.lo ka.laxk akl ka.lak lakk

29. | clear ka.le.ax e.orka.lo ka.leax earka.lo ka.leax eaxkl

30. | cliff ko lif fko.li ka.lif lifk ka.lif fkli

31. | close ka.lous lousk ka.lous lousk ko.lous lousk

32. | closure ka.lou.dzo dza.lou.ka ka.lou.39 39.ka.lou ka.lou.39 dza.ka.lou
33. | clothing ka.lou.fin Bin.lou.ko ka.lou.fip Bin.ko.lou ka.lou.fin Bin.ko.lou
34. | clubbed ka.labd bd.kla ka.labd bdkla ka.lapt bdkla

35. | Constantine kons.ton.tin tin.ton.kons kos.ton.tin tin.ston.kon kons.ton.tin tin.ton.skon
36. | corpse ko:ps sko:p kops skop kops skop

37. | crawl kiau auk kio: ok kiau.ou ou.krau

38. | crisp kiisp spkuaik kiisp spa.kiip kiisp spa.kuiis

39. | crow kiou ouku kiau auku kiou ouku

40. | crown kiomn omk kioim omka kioim omkai

41. | cry kwai Jaik kiai aikx kiai Aika

42. | cube kjuip bkju: kju:p ba.kju: kjup ba.kju:

43. | digest dai.dzes dzes.dai dai.dzes dzes.dai dai.dzes dzes.dai
44, | disband dis.baend bens.di dis.bent bens.di dis.bent bent.dis

45, | disclaim dis.klaim lan.ka.dis dis.ka.leim ka.leim.dis dis.ka.leim neim.ka.dis
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Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas gas.dis dis.gas gas.dis dis.gas gas.dis

47. | dumped dampt ptdam dompt pa.do.dom dampt pa.do.dam
48. | east ist sta.i ist sta.i ist ta.is

49. | eats is sz.1i is S.i is S.it

50. | Ed ed do.e et do.e et do.e?

51. | edge etf dz.e etf dz.e etf dz.e

52. |elf elf fv.el elf fel elf feel

53. | else els s.el els s.el els s.el

54. | elves elvz vz.el elfs fs.el elfs s.elf

55. | encourage in.ko.1id3 dzi.1i.ko.in in.ka.1itf 1itf . ka.in in.ko.1itf 1it{.ko.in
56. | encouraging in.ko.1i.dzin dzin.1i.ko.in in.ko.1i.d3in din.1i.ko.in in.ko.1i.d3in din.1i.ko.in
57. | English ing.lif fi.li.ga.in in.glif lifg.in ing.lif lifg.in

58. | ex-con is.ko:n kon.is is.kon kon.is is.kom kom.is

59. | excuse is.kius kius.is is.kius kius.is is.kius kius.is

60. | exhale is.hel hel.is is.hel hel.is es.hel hel.is

61. | explode es.ploud ploud.es is.plout ploud.is is.ploud ploud.is
62. | fabric fie.bik 1ik.bi.fe fep.baik biik.fe fep.baik biik.fe

63. | fact fet to.fe fet tfe fet to.fe

64. | famed feimd do.feim feimt do.feim feimd do.feim
65. | fed fet etf fet do.fe fet do.fe

66. | film fiu iuf fium iunf fium inf

67. | fish fif fi.fi fif fi.fi fif fi

68. | flap flaep leepf flep lepf flep lepf
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Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot lotf flot lotf flout loatf

70. | flu flu: lu:f flu: luf flu: luf

71. | fly flai laif flai 1Aif flai 1aif

72. | foolish fuelif lif.fu: fuelif lif.fu: fuelif lif.fu:

73. | frank fienk ka.fien fiepk ka.fien fiepk ka.fien
74. | Franks feenks sfiepk fienks skfien fiepks skfien
75. | free fIi: i:f fIi: Iif fIi: i:f

76. | freshness fief.nis nis.{i.f1e fief.nis nis.fief fief.nis nis.fief
77. | friend fient en.do.f1i fient end.f1i fient da.fien
78. | fringe frint( dzi.fiip frigtf dz.fiip frint{ dz.fiip
79. | games gems sgem gems sgeim gems sgem

80. | gasped ges.pa.da pa.da.ges gasp pas.ga geispt pa.da.geis
81. | gasps geps sge gesps pas.ges gesps spges
82. | gave gef fge gef fgei geif fgei

83. | glue go.Ju: lu:g go.Ju: lu:g glu: luk

84. | grab giep bo.gie glep bo.gie glep bo.gie
85. | grant gient antgi gient t9.g1en gient t9.gIen
86. | grape gieip pa.1eik gieip pa.glei gieip pa.gJei
87. | help help pa.hel help pa.hel help pa.hel
88. | helped help.do pat.hel helpt pa.da.hel helpt pa.da.hel
89. | hobnob hob.nob nob.ho hop.nop nop.hop hop.nop nop.hop
90. | implore im.plo: lop.im im.plo: plo:.im im.plo: plo.in

91. | improve im.pauf pauf.im im.pauf pauf.in im.pauf pauf.in
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Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfi.in intf tf.in intf tfi.in

93. | increasing in.kii.sin sin.kii.in in.kii.sin sin.kii.in in.kii.sin sin.kii.in
94. | indefinite in.de.fi.nit ni.fi.de.in in.de.fi.nit nit.fi.de.in in.di.fi.nit ni.fi.di.in
95. | independent in.di.pen.dont dan.pen.di.in in.di.pen.dont dom.pen.di.it in.di.pen.don dan.pen.dit.in
96. | inflict in.flit lit.fv.in in.flit flit.in in.flit lit.fi.in
97. | infuse in.fius fius.im in.fius fius.in in.fius fius.in

98. | ink ink kin ink ka.in ink ka.in

99. | inked inkt ko.da.in inkt ka.da.in inkt ka.da.in
100.| inks inks ska.in inks kas.in inks ska.in
101.| instinct in.stint tins.in in.stint tins.in ins.tint tins.in
102.| instrument in.stfA.mon mon.stfA.in in.stfA.mon mon.stfA.in in.st{A.mont mon.stfA.in
103.] i-Tunes Al.tyns tyns.Ai ai.tjuns tjuns.ai Al.tjuns tjuns.Ai
104.| jasmine dzes.min mins.dze dzes.min mins.dze dzeis.min min.dzeis
105.| jumps dzAams sdzam dzAms sdzamp dzAamps sdzamp
106.| kept kept ta.kep kept to.kep kept pa.ta.kep
107.| lapse leps slaep les slep leeps slep

108.| lapsed lepst stlep lest sdlep lepst sdlep

109.| larks laks slak las slak laks slak

110.| lend lend dlen lend dlen lent da.len
111.] lift lift fv.ta.li lift ftli lift tof.li

112.| lisp lisp slip lisp spo.li lisp po.lis

113.] lived lift fv.da.li lift fdli lift fdli

114.| lives 1aifs sflai 1aifs fslai 1aifs slaif
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Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok ka.lo lok ka.lok lok ka.lo

116.| log lok go.lo lok go.lo log glo

117.| lump lamp pa.lam nAmp pa.nAm nAmp pa.lam

118.| matched metft tfdme metft tfi.do.me metft tf{dme

119.| melt melt to.mel melt to.mel melt to.mel

120.| milk miuk ko.miu miuk ko.miu miuk ko.miu

121.| misquote mis.kwout to.kwo.mis mis.kwout kwout.mis mis.kwout kwout.mis
122.| ounce auns s.aun DIns s.oim oms s.om

123.| owns ons s.on oms s.om oms s.on

124.| ox 0s S.0 0s S.0 0s S.0

125.| participate padt.ti.si.pei pei.si.ti.pax pA.ti.si.peit pei.si.ti.pa paux.ti.si.pei pei.si.ti.pa
126.| peacemaking piis.me.kin kin.mes.pi: piis.mei.kin kin.meis.pi: piis.mei.kin mei.kip.piis
127.| play plei leip plei leip plei leip

128.| pray plei leip plei eip1 plei eip

129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pafs sfpau pus spuf pufs spuf

131.] raised Jeist sta.1ei Jeisd sdaei Jeist sdiei

132.| range lentf dzi.zen Ient| dzi.1en Ientf dzi.zen

133.| recommend Ji.ko.me:mt men.kon.i Ie.ko.mend men.kon.1e Ie.ka.ment men.kan.1e
134.| recruiter Ti.kru:to to. kau:.xi 1i.kii.to to.kii.xi Ji.kii.to to.kri.xi

135.| refrigerator 1i.f1i.dzo.1€i.t0 to.1ei.d3zi.f1i.ai 1i.f1i.dzo.1€i.10 to.1ei.dzo.fi.ai J1i.f1i.dzo.1€i1.10 to.1ei.dzi.fri.i
136.| relationship 1i.lei.fon.{ip fip.fon.nei.1i 1i.lei.fon.{ip fip.fon.lei.xi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | 1e.pii.sen.to.tif | tif.to.sen.pri.xi Ie.pri.sen.to.tif | tifto.sem.pii.xi | ze.pii.sen.to.tif | tif.to.sem.pii.i
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Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IAft fdia IA[t fdia? IA[t fdia
139.| scratch skietf t{kies skietf kietfs skietf tfi.gres
140.| scree skai: 1ir.kos skai: kaiizs skai: kii:s
141.| segment seg.mont mang.seg seg.mont mant.sek seg.mont mont.sek
142.| senseless se.sz.lis lis.si.sen sen.si.nis nis.si.sen sen.si.nis nis.si.sen
143.| sequence sir.kwons kwans.si si.kwons kwaons.si: si.kwons kwaons.sit
144.| shameless feim.nis lis.feim feim.nis nis.feim feim.nis nis.fem
145.| shelve felf fJel felf fJel felf fJel

146.| shelved felfd fdfel felft fdfel felfd fdfel
147.| skate skeit to.skei skeit geits skeit to.geis
148.| skating skei.tin tin.skei skei.tin tin.geis skei.tin tip.geis
149, slope sloup pa.lous sloup pa.lous sloup pa.lous
150.| small smo: mo:s Smo: mo:s smo: mo:s
151.| smooth smuf muBs smuf mufs smuf mufs
152.| snatch snetf tfi.nes snetf tfnes snetf tfnes
153.| spa spa: pas spa: ba:s spa: ba:s

154.| spare spe.o1 be.o1s spe.a1 be.a1s spe.a1 be.o1s
155.| sphere sz.fi.o fi.os sfi.ox fi.os sfi.ox fi.oxs
156.| spiritual spi.1i.tfou tfou.1i.spi spit.1i.tfou tfou.1i.spit spit.1i.tfou tfou.1i.spit
157.| splendid splen.dit di.blens splen.dit dit.blens splen.dit dip.blens
158.] split split blis sblit lisb sblit blis

159.| spoil spo.jou 0.jou.pas Spo.jou bo.jous Spo.jou ou.bois
160.| spray spaei Ieisp spiei bieis spiei bieis
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Appendix 9-VIII: GZ-F-22-01

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sp1im Iimps spain p1ins spain biins

162.| springs spi1igs 1ins.spa spi1igs biinss spi1igs spi1igs
163.| squeeze skwi:ts tskwi:s skwitts kwitss skwi:s kwiss
164.| stain stem tems stem dems stem dems
165.| star sta: da:s sta: da:s sta: da:s

166.| string strin Tigstf st1in diims strim dxims
167.| stupid stju:.pit pi.stju: stju:.bit bis.dju: stju:.bit bis.dju:
168.| suppose S9.pous pou.sap Sop.pous pou.sap Sop.pous pous.sap
169.| swim swiim wiims swiim wiims swiim wiims
170.| text test to.tes test st.te test st.te?
171.| thankful Bepk.fou fou.fepk Bepk.fou fou.fepk Oepk.fou fou.fepk
172.] trenched tfentfd t{dtfen tfentft tfdtfen tfentft tfid.tfen
173.| tweet twit to.twi twit ) twit itt"

174.| underpaid An.darpeit pei.do1.on an.da.peit pei.do1r.Aan an.da.peit pei.da.on
175.| understand An.doax.stend den.stor.on An.dar.sten dens.dar.on An.dar.stent dens.dar.on
176.| urge outf tfi.ou outf dzi.ou outf dzi.ou
177.] Welsh welf fi.wel welf f.wel welf fwel

178.| whereabout wea.a.bout bou.a.wea wea.a.baut baut.o.weo wea.a.baut baut.a.wea
179.| wolf wof fv.wo worf fwo: worf fwo:

180.| woodland wu.lend lend.wud wut.lent lend.wut wut.lent len.wut
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IX. GZ-F-22-02 (Transcriptions in 1PA)

Appendix 9-1X: GZ-F-22-02

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. afraid Af.aeid fiei. A.freid fieid.o: A.fiaid fiaid.o:
2. age eid3 dzei eid3 dz.ei eid3 dz.ei

3. Alps &ups s.&up &ups s.@eup eups s.eup

4. amuse A.mius mju:.so: A.mius mju:.so: A.mius mju:s.o:
5. anguish &y.gwif f.gwi.en &y.gwif gwif.en &y.gwif gwif.en
6. anklet &pk.laet lek.@pk &pk.laet lek.@nk a&pk.leit kleit.een
7. ant ent ten ant t.emn &nt t.emn

8. approve A.panf pau:.fa: A.prunf piuwf.o: A.pruif piuwf.o:
9. ask aisk ko.sa: aisk ks.a: aisk ks.a:

10. | asked a:s.kt kt.a:s a:s.kt kt.a:s a:s.kt kt.a:s
11. | asks ais.ts sks.a: ais.ks ks.a:s a:sks s.aisk
12. | bangs berns.s s.ban berns.s s.pa&i bants.s s.paei
13. | begged bagd god.ba:g bakt kt.be bakt kt.be
14. | begs baks spag baks spag baks spag
15. | blast bla:st tis.bla: ble:st st.ble: bla:st st.bla:
16. | bled blae:d du.bles blae:t" du.blee: blae:d du.ble
17. | bloom bluim lu:mb bluim luimb bluim lu:mb
18. | blunt blamt ta.blam blant ta.blain blant t.blan
19. | blur blo: la:b blo: la:b blo: la:b

20. | brief bai:f fitb bai:f 1i:fp bai:f f.pai:

21. | Britain biii.tan tam.bui: bii:.tan tam.bui: bii:.tan tam.bui:
22. | bronze bionds zi.bion biomz zi.bion bionz z.biox
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Appendix 9-1X: GZ-F-22-02

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build bju:t" da.bju: bju:d do.bju: biud d.biu

24. | bulb baup baup baup ba.bau baup bo.bau
25. | bulbs baubs spaub baubs spaub baups spaup

26. | cashback kee[.baek b.keef kae(.bek bz .kaf kae(.pek bz kaf
27. | clarify klae:.1i:.fayj fai.zi.kley klae:.1i:.fay fai.zir.kle: klae:.zir.faij fai.air.kle:
28. | Clark klak krak kla:k ko.la: kla:k k.kla:

29. | clear klio lir. Ak kli:.ox lir.ak kle:.o lir.azk

30. | cliff kli:f f.kli: kli:f f.kli: kli:f f.kli:

31. | close klous sklou klous sklou klaus s.klau

32. | closure klou.30 zualr.klou klou.30 3o:klau klou.3a: 39:klau
33. | clothing klou.8in in.klau klp:.sin sin.klo: klau.sin sin.klou
34. | clubbed kla:pt bt.kla:p kla:.pt bt.kla:p kla:pt pt.kla:?
35. | Constantine | koin.stan.tiin timn.tons.koin ko:mn.stan.tiin timn.ston.ko:n kp:n.stan.tiin timn.tons.komn
36. | corpse ko:fs sf.ko: kpo:fs sko:p kops skop

37. | crawl kio Dik kiarw Jarwk kio: 10:k

38. | crisp kii:sp pas.kui: kii:sp pas.kii: kii:sp paAs.kuii:
39. | crow kiou 1auk kiau Iauk kiau Iauk

40. | crown kia:n na:p k kiain Jamk kiam samk

41. |cry kiai Jaik kiaij Jaijk kiaj Jaijk

42. | cube kju:p ba.kju: kju:b ba.kju: kjuip ba.kju:
43. | digest dai.dzest dzes.dai dai.dza:st dzes.dai dai.dza:st dzes.dai
44, | disband dis.baent" baen.di:s dis.baent" baen.di:s dis.baent" baen.di:s
45, | disclaim dis.kleim kle:m.dis dis.kleim kleim.di:s dis.kleim kle:m.di:s
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas kas.di:s dis.gas kas.di:s dis.ka:s ka:s.di:s
47. | dumped daimpt pa.daim daimpt pt.daxm daimpt pt.dam
48. | east iist to.is iist st.i: iist ts.i

49. | eats iits ts.i: iits ts.i: iits ts.i:

50. | Ed .t do.e: &t d.a: &t d.a:

51. | edge &t dzu.a: et dzu.z: &t dzu.z:

52. |elf euf faeu euf f.eu euf f.eu

53. | else &us s&eu &us s.&u eus s.eu

54. | elves eu.fs vs.&eu eu.fs s.euf eu.fs s.euf

55. | encourage in.kow.aiztf 1iitf.kouimn in.kowxiztf ziitf.katiin in.ko:.xizt| 1iitf kar.imn
56. | encouraging | in.kp:ie.d3uin | d3uip.10.ko:in in.ko:ai.dz"Viig | d3zuig.1iiko:imn in.ko:.1i.d3vip dzimn.zir.ka:iin
57. | English in.glef glef.iin in.glef lif.ink in.gleif le:f.i;pk
58. | ex-con eks.kon kon.e:ks eks.kon kon.eks cks.kon kon.ckts
59. | excuse is.kju:s ku:s.iis eks.kjus kjus.itks eks.kjus kjus.eks
60. | exhale iks.haeu hau.eks eks.haeu hau.eks cks.haeu hau.eks
61. | explode eks.blaud blau.eks eks.blaud blaud.eks eks.plaud blaud.eks
62. | fabric fae.bieik biif.f fee:.biitk burik.fz: feer.baeik biik.fae:
63. | fact faekt to.fae faekt t.fze faekt kt.fae

64. | famed feimd do.feim feimd doa.fein feimd d.feim

65. | fed feerd dee:f fee:d du.fz: fee:d do.fae:

66. | film fium mi.leif fium eumpf fium iumpf

67. | fish firf ffi: feif fi: firf Jfi:

68. | flap fleep pa.fle flaep pa.fle flae:p le:pf
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt flot la:.tf flot lo:.tf flort t.flo:

70. | flu flu: wf flu: lu:f flu: lu:f

71. | fly flai laif flazj lazjf flaij lazjf

72. | foolish fu:.leif lif.fu: fu:.lef le:f.fu: fu:.leif le:f.fu:
73. | frank fienk ka.fizen fienk k.fien fienk k.fien
74. | Franks fieng.s s.frenk fieng.s s.frenk frenks s.fienk
75. | free fIi: 1i:f fIi: 1i:f f1i: 1i:f

76. | freshness fize(.ne:s nizs.fize| fiz(.ne:s nis.fief f1ef.neis nis.fief
77. | friend fizend dvf.in fieend da.fien fiend da.fien
78. | fringe f1ind3 dzu.fiin f1ind3 dzu.fiin f1ind3 dz.fiin
79. | games g&eys S.gAaim geims S.gAim geim.s s.gein
80. | gasped gas.pt pAt.gaes g&es.pt pAt.gaes gaes.pt pAt.gaes
81. | gasps ga:ps ska:s g&®s.ps ps.g&s g@®s.ps sp.g®s
82. | gave geif f.gai geif f.gai geif f.gai

83. | glue glu: lu:g glu: luig glu: luig

84. |grab g1eb bo.gize grep” bo.gie grep” b.g1ee:
85. | grant gient tu.gren gaaent t.gren gient t.gien
86. | grape gleip pA.gIei gieip pA.gaei gieip pA.giei
87. | help haup pa.hau heup p.heu heup p.heu
88. | helped heupt pait.heu heupt pat.hzeu heupt pat.heu
89. | hobnob hob.np:b npb.ho:b hop.no:p npp.ho:p hop.np:b nop.ho:p
90. | implore im.plo: plo.imm im.plo: plow.iim im.plo: plow.iim
91. | improve im.pr.uf pio:f.iim im.pr.uf pio:fiiim im.pau:f piw:f.iim
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. |inch intf tfin intf tf.in imntf tf.iin

93. | increasing im.kaiz.sim sin.kiii.iin im.kai:.sim sin.k1Viiin in.kii:.sii sin.k1Viiin
94. | indefinite imn.dee:.fi.nait nai.fir.dee:.im iin.dee:.fi.neit neit.fi:.de:in ai.d&n).fi.nait neit.fi:.den.a;j
95. |independent | in.di.pen.dont | dam.p@n.di.iin in.di.p@n.dont dan.p@n.di:.i:n in.di:.pen.dont | dan.p&n.di.iin
96. | inflict im.fleit fleit.i:n im.fleit fleit.i:n in.fleit fleikt.iin

97. | infuse im.fjuis fjuss.iin im.fjuis fjus.iin im.fjuis fjuss.imn

98. |ink ink kin ik kin ik k.i:n

99. | inked imgkt kt.i:n ikt kt.imn impkt kt.i:n

100. | inks ins sink ins s.iipk ins s.iipk

101. | instinct in.stimpkt tigs.iin in.stimpkt stin.i:n in.stimt stiipkt.i:n

102. | instrument i:n.st1o.man maAn.stia.i:n imns.tfo.mant mAns.tfa.i:n imns.tfo.mant mAns.tfA.imn
103. | i-Tunes ai.tjuns tjuns.a:j ai.tuns tuns.aij a:j.tuns tuns.aij

104. | jasmine dzes.min min.d3es dzes.min mins.dze dza:s.mein mi:ns.dza:
105. | jumps dzaim.s s.dza:mp dzaim.s s.dza:mp dzaim.s s.dza:mp

106. | kept kae.pt pt.ke kae.pt pt.ke kaept pt.kae

107. | lapse leeps.s slaep leeps.s slep lep.s sp.lee:

108. | lapsed lap.st st.lep leep.st st.lep leep.st st.lep

109. | larks latks slak latks sla:k lazks slazk

110. | lend le:nd da.lein lee:nd da.len leind da.len

111. | lift li:ft fad.lei li:ft ft.li: li:ft ft.li:

112. | lisp lejsp py.liis leisp pas.li: lizsp pas.li:

113. | lived lixft vel.li le:ft vd.li: le:ft vd.li:

114. | lives laifs slaif laifs slaif laif.s fs.lai
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115. | lock lo:k ka.lp 1otk k.lp: lo:k k.lp:

116. | log ln:g go: 1n:g go.lo: ln:g g.lo:

117. | lump laxmp pa.laim laxmp plaim laxmp p.laim

118. | matched maetft tut.meet maet|t tft.ma maet|t tft.ma

119. | melt maut teeum meut to.mau maeut to.mau

120. | milk miuk ko.miu miuk k.miu meuk k.miu

121. | misquote mis.kwot ko:t.mi:s mi:s.kwb:t kwon:t.mi:s mi:s.kwb:t kwo:t.mi:s
122. | ounce aims saiy s s.aim aims s.aim

123. | owns pins s.Din p:ns s.Dmn p:ns s.Dmn

124. | ox pks s.D: pks s.0:? pks ks.p:

125. | participate pa:.tii.sit.peit pei.si.tii.pa: pa:.tii.sit.peit pei.si.tii.pa: pa:.tii.sit.peit pei.si.tii.pa:
126. | peacemaking | pi:s.mei.kin kin.mais.pi: piis.mai.kiip kin.mei.pi:s pi:s.mai.kiip kin.mei.pi:s
127. | play plai leip plai leip plai leip

128. | pray plei leip pIai Ieip plei leip

129. | presidency paz:.si.don.si: sir.don.si.pie: paz:.si.don.si: sir.don.si:.pIe: pac:.sit.dan.si: sir.don.si:.pie:
130. | puffs pa:fs spa:f pa:fs spa:f pa:fs spa:f

131. | raised IAist stiai Iist st.aei Jeist st.aei

132. | range Ieind3 dzu.1en Temt| tfu.zem remnt| tf.1ein

133. | recommend Je.ko.ma:nd maen.kom.Ja: Je:.ko.maind man.koy.1a: 1e:.ko.maind man.kon.ja:
134. | recruiter zirkau:tor tor.kaur Vi Virkau.ta: tor.kaur Vi zirkau:.ta: tar.krur1"i:
135. | refrigerator | 1i:.frir.d3o.14i.to: | tor1ordzorfina%i Jirfrirdzo.zeitor | toraei.dzvirfrina™i: | xivfiin.dzu.zei.tor | tanzei.dza.frina™i
136. | relationship | xit.laifon.fuip | [Viip.fon.lai.1i: ziLlaifon.Mip | fip.fan.lai.i 1itlei.fon.fMip firp.fan.lai.ai:
137. | representative | 1e:.pii.sen.to.ti:f | ti:f.tor.sem.pieid.ai: | 1&.priisen.to.tirf | tirf.torsem.pri.ai: | 1@.piiisen.to.tixf | ti:f.torsem.pu.ii:
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138. | rushed Ja:ft ft.aa Ja:ft ft.aa: Ja:ft ft.1a:

139. | scratch skxaet| tfas. ket skiaet| tfs.kie skaaet| tfus.kie
140. | scree skui: kaii:s skai: kii:s skai: kii:s

141. | segment s&g.mant man.s&g s&g.mant mand.sa&g sa&g.mant mant.sag
142. | senseless sens.le:s lis.s@ns sens.le:s lis.s@ns sens.le:s lis.s@ns
143. | sequence sir.kwans kwan.si: sir.kwans kwans.si: sir.kwans kwans.si:
144. | shameless feim.le:s lis.feim feim.le:s lis.feim feim.le:s lis.feim
145. | shelve fauf fu.fau fauf f.fau fauf f.fau

146. | shelved fauft ft.fau fauft vd.fau fauft ft.fau
147. | skate skeit tas.gei skait t.skei skeit t.geis
148. | skating skai.tin tig.skei skei.tip tin.skei skai.tiip tig.skai
149. | slope sloup pi.slau slaup p.slau slaup p.slau
150. | small smbp: mo:s smbp: mo:s smb: mo:s
151. | smooth smu:s smu:s smu:s smu:s smu:s smu:s
152. | snatch snaetf thaes snzetf tfs.nze snatf natf.s
153. | spa spa: ba:s spa: ba:s spa: ba:s

154. | spare spe:.o pe:.as Spel.A be:.as spe:.a be:.as
155. | sphere sfer.a: fer.as sfei.a fe:.as sfe:.o fe:.as
156. | spiritual spi:.Ji.tfau tfAu.1irpiis spit.Jitfau tfAu.1irspi: spi:.JintfAu tfau.tirspi:
157. | splendid spleen.deit dis.plen spleen.di:t di:d.splen splen.deid dis.plen
158. | split spleit bleit.s spleit ts.pli:t spliit blits

159. | spoil spp.jAu bp.jAus spp.jAu bp.jAus spD.jAu bp.jAus
160. | spray SpIAi pIAiS SpaAi biais spaei biais
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161. | spring spiein p1ins spiein biins spiein biins

162. | springs SpIi:ns spi1igs spi1igs spiens splems spiems

163. | squeeze skwi:s skwi:s skwi:s skwi:s skwi:z zu. kwit.is
164. | stain stemn tens steip dens stein dens

165. | star sta: tais sta: da:s sta: da:s

166. | string stIii dzuins st1ii dzuins stIii dzins

167. | stupid stjuz.pit" pis.diu stjuz.pit" pis.diu stju:.pit" pi:d.stu:
168. | suppose SA.pous POUS.SAD SA.PAUS pous.sa:p SA.pAUS pous.sa:p
169. | swim swim wims swim wims swim wims

170. | text tekst ts.te tekst tois.te teekst taks.te

171. | thankful Ozn.fou fau.sepk Ozn.fou fou.fznk sepk.fau fou.sepk
172. | trenched tfent(t tfut.tfem tfent(t tft.tfe:n tfent(t tft.t{aejn
173. | tweet twiit ti:wt twiit witt twiit tu.twi:

174. | underpaid amn.do:.peijt” pei.da.aip am.dor.perjt” pei.da:.am amn.do.pasjt" pei.dai.amn
175. | understand An.da.sta:nd sten.do.An amn.do.steind daen.das.amn An.da.staind steen.dor.amn
176. | urge a:d3 y: a:d3 dz.o: adz dz.o:

177. | Welsh wauf fwau wauf f.wau wauf f.wau

178. | whereabout | we:.10.baut bau.10.wea we:.Je.baut baut.1Vo.weo we:.Je.baut baut.1a.weo
179. | wolf wouf f.wou wouf f.wou wauf f.wau

180. | woodland wu:d.lond land.wu:d wu:d.lont" land.wu:d wu:d.lond land.wu:d
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X. GZ-F-23-03 (Transcriptions in 1PA)

Appendix 9-X: GZ-F-23-03

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
1. | afraid o.fieid do.fieid a.fieid fieid.o a.fieid fieid.a
2. |age eit| tf.ei eit| dz.ei eit| dz.ei

3. | Alps elps s.elp elps s.elp elps ps.el

4. | amuse 9.mius mis.o 9.mius mius.o 9.mius mius.a:
5. | anguish en.gwif fwi.gii.en en.gwif gwif.en en.gwif gwif.en
6. | anklet enk.lit lit.en en.klit klit.en enk.lit lit.enk
7. ant ent ten ent ten ent t.en

8. | approve o.pauf pauf.o o.pauf pauf.a: o.pauf pauf.o:
9. |ask aisk kos.a: aisk sk.a: aisk ks.a:
10. | asked askt toks.a: a:skt skt.a: a:skt kt.a:s
11. | asks a:sts tss.a: aisk kas.a: aksts tss.a:
12. | bangs bens sben bens sben bens sben
13. | begged bekt dok.be bekt ktbe begd gdbe
14. | begs beks sbek beks skbe begs gsbe
15. | blast blast stbla: blast stbla: blast stbla:
16. | bled bled eb blet tble blet dep

17. | bloom blu:m mu:n blu:m wm blu:m mu:m
18. | blunt blant tamb blant tan blant tamp
19. | blur bla: ab bla: o bla: o

20. | brief biif fai buiif fbai: buai:f fbai:
21. | Britain bii.ton tam.bii bii.ton tam.bii bii.ton tom.bii
22. | bronze bians sbian bianz zbian biants tsbian
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
23. | build biud dbiu biud dbiu biud dbiu

24. | bulb balb balp balb balp balb balp

25. | bulbs bals sbal bals sbal bals sbal

26. | cashback kae(.bek ba( ke kae(.bek bak(.ka kae(.bek bak.kef
27. | clarify kle.xi.fai f1ai.zi.ke klee.1i.fai fai.1i.ke klee.1i.fai fai.xi.kle
28. | Clark kla:k kla:k kla:k ko .kla: kla:k k.kla:

29. | clear kliax ar.kli ka.li.o liok kli.o lisk

30. | cliff kli:f fkli: ka.li:f fkli: kli:f fkli:

31. | close klous sklou klous klous klous sklou

32. | closure klo.fe fe.klou klou.3e 3e.klou klou.3e 3e.kou

33. | clothing klou.fin Oip.kou klou.0in Bip.kou klo.Bip Oip.klo

34. | clubbed klapt da.klap klapt ptklap kla:pt ptkla:p

35. | Constantine kons.ton.tin tin.ton.kons kons.ton.tin tin.ton.kons kons.ton.tin tin.ton.kons
36. | corpse kops skop kops skop kops pas.ko

37. | crawl klo: lok kio: lo: kio: lo:

38. | crisp kiisp pas.kii kiisp spkui kiisp spkui

39. | crow kiau au kiau au kiau au

40. | crown kiaim arwk kiaun aun kiag aun

41. |cry kiai ai kiai ai kiai ai

42. | cube kiup bkiu kiup pkiu kiup pkiu

43. | digest dai.dzest dzes.dai dai.dzest dzest.dai dai.dzest dzest.dai
44, | disband dis.bend ben.dis dis.bent ben.dis dis.bent ben.dis

45, | disclaim dis.ka.leim lein.ka.dis dis.kleim ka.leim.dis dis.kleim ka.leim.dis
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
46. | discuss dis.gas gas.dis dis.gas gas.dis dis.gas gas.dis
47. | dumped dam.pit pi.dam dam.pit pit.dam dam.pit pit.dam
48. | east ist st.i: iist st.i: iist st.i:

49, | eats its ts.i iits ts.i: iits ts.i:

50. | Ed ed de et de: et de

51. | edge etf dzi.e: etf tf.e etf tf.e

52. | elf ef fv.e elf f.el elf f.el

53. | else els s.el els s.el els s.el

54. | elves elfs fs.el elfs fs.el elfs fs.el

55. | encourage in.ka.1itf 1itf . ka.in in.ka.1itf 1itf . ka.in in.ka.1itf 1it{.ka.in
56. | encouraging in.ka.1i.d3zin dzin.1i.ka.in in.ka.1i.d3in dzon.ii.ka.in in.ka.1i.d3in dzon.1i.ka.in
57. | English ing.lif lif.ink ing.lif lif.ink ing.lif lif.ink
58. | ex-con es.kon kon.es es.kon kon.eks es.kon ko.eks
59. | excuse is.gius gius.i: is.gius gius.is is.gius gius.is
60. | exhale iks.hel hel.iks iks.hel hel.iks iks.hel hel.iks
61. | explode is.bloud bloud.is is.bloud bloud.is is.bloud bloud.is
62. | fabric fee.biik bii.fe fee.biik biik.fae fee.biik biik.fe
63. | fact faekt ktfae faekt ktfae faekt ktfae

64. | famed feimt do.fein feimt do.fein feimd dfeim
65. | fed fet def fet dfe fet de

66. | film film ilm fiu iun fium ium

67. | fish fif ffi: fif fi.fi fif Jfi:

68. | flap flaep pa.fle flaep pfle flaep pfle
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
69. | flirt floit to:fl flot tflo: flot to:f

70. | flu flu: wf flu: w flu: wf

71. | fly flai ai flai ai flai ai

72. | foolish fu.lif lif.fu fuelif fli.fu fuelif fli.fu
73. | frank fienk kfien fienk kfien fiepk kfien
74. | Franks fienks sfiep fienks sfienk fienks kos.fien
75. | free fIi: i:f fIi: i fIi: i

76. | freshness fief.nis nis.{i.f1e fief.nis nis.{i.f1e fief.nis nis.fief
77. | friend fiend enf fiend en fiend denf
78. | fringe frint( dzei.fiip frint{ dzi.fiip frint{ t{fiip
79. | games gems sgeim gems sgeim ge:ms sgemm
80. | gasped gasp pas.ga: gaspt ptga:s gaispt ptga:s
81. | gasps gasps spa.ga: gasps pas.ga: gaisps pas.gais
82. | gave geif fgei geif fgei geif fgei

83. | glue glu: lu: glu: u: g™l u:

84. | grab gieb biep gieb bgie gieb beg

85. | grant gwaAnt tgian giant tgian giant tgian
86. | grape gieip i.g1ei gieip pgiei gieip pgiei
87. | help hel.pa pa.hel help pa.hel help pa.hel
88. | helped hel.ps pa.hel helpt top.hel helpt pthel
89. | hobnob hop.nop nop.ho hob.nob nop.ho hob.nob nop.ho
90. | implore im.pi1o: pio:.in im.po: pi1o.in im.plo: pio:.im
91. | improve im.pauf pauf.in im.pauf pauf.in im.pau:f pauf.in

367




Appendix 9-X: GZ-F-23-03

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
92. | inch intf tfi.in intf tf.in intf tf.in

93. | increasing in.kii.sin sin.kii.in in.kii.zin sin.kii.in in.kii.sin sin.kii.in
94. | indefinite in.de.fon.ni ni.fa.de.in in.de.fo.nit nit.f5.de.in in.de.fo.nit nit.fi.de.in
95. | independent in.di.pen.dont dom.pen.di.in in.di.pen.dont dom.pen.di.in in.di.pen.dont dom.pen.di.in
96. | inflict in.fligt to.flik.in in.flikt flikt.in in.flikt flikt.in

97. | infuse in.fius fius.in in.fius fius.in in.fius fius.ip

98. | ink ink kin ink kin ink kin

99. | inked in.kit kit.in in.kit kit.in inkt kt.in

100.| inks ins sip inks s.ip inks s.ip

101.| instinct ins.dipgkt dipk.in ins.dipk dink.ins ins.dipk dipk.ins
102.| instrument ins.d1o.mont mon.sdiA.in ins.t1o.mont mon.sdiA.in ins.t1A.mont mon.sdiat.in
103.| i-Tunes Al.tuns son.tu.Ai Ai.tuns tuns.ai Ai.tuns tuns.ai

104.| jasmine dzaes.min mins.dze dzes.min mins.dze dzaes.min mins.dze
105.| jumps dzams sdzAam dzoms sdzom d3zAa.mas sdzAamp
106.| kept kept tpke kept ptke kept ptke

107.| lapse leps slaep leeps sle leeps pos.le

108.| lapsed leps slaep leeps dos.lep leepst sdlep

109.| larks laks skla: laks skla: latks kos.la:

110.| lend lent dlen lend dlen lend dlen

111.] lift lift ta.lif lift tof li: lift tof.li:

112.] lisp lisp pos.li lisp pas.li lisp pas.li:

113.] lived lifd di:f lifd dof li lifd ftli:

114.| lives laifs slaif laifs slaif laifs sflai
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First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
115.| lock lok klo lok k.lo lok k.lo

116.| log lok go lo:k go: lo:k go:

117.| lump lamp plam lamp p.lam lamp p.lam

118.| matched me.tfit tfi.met me.tfit tfit.me me.tfit tfit.me

119.| melt melt to.me:l melt tmel melt tmel

120.| milk miuk kmiu miuk kmiu miuk kmiu

121.| misquote mis.kout kout.mis mis.kiout kiout.mis mis.kiout kiout.mis
122.| ounce ons s.on ons s.oim o:ns s.01

123.| owns ons s.01 ons s.01 ons s.01

124.| ox oks kas.o: oks SO: o:ks ks.o:

125.| participate paA.ti.si.peit pei.ti.si.pa: pa.ti.si.peit pei.ti.si.pa: pA.ti.si.peit pei.ti.si.pA:
126.| peacemaking pis.mei.kip kin.mei.sw.pi pis.mei.kip kin.meis.pi: pis.mek.kin kem.meis.pi:
127.| play paei ei paei ei paei ei

128.| pray plei ei plei ei plei ei

129.| presidency pie.si.don.si si.don.si.p1e pie.si.don.si si.don.si.pie pie.si.don.si si.don.si.p1e
130.| puffs pufs swf.pu: pufs spuf pufs spu:

131.] raised Jeisd das.aei Jeisd das.aei Jeisd das.1ei

132.| range lentf dzi.zen Ieintf dzi.1ein Ieintf t{1en

133.| recommend Ie.ko.ment men.ko.1e Ie.kom.mond men.kon.1e le.ka.mand men.ka.1e
134.| recruiter 1i.ku.to to.ku.xi Ji.kru.to to.kau:.i Ii.ku:to to. kruz.xi
135.| refrigerator 1i.fii.dzu.aeitor | to.xei.dzi.fii.ai zi.fi.dzu.zeitor | to.xei.dzi.fri.ai Ji.f1i.dzi.zei.to to.1ei.dzi.fai.xi
136.| relationship 1i.lei.fon.{ip fip.fon.lei.xi 1i.lei.fon.{ip fi.fon.lei.zi Ji.lei.fon.{ip fip.fon.lei.xi
137.| representative | 1e.pii.sen.to.tif | tif.to.sem.pri.ae | ze.pri.sen.to.tif | tif.to.sem.pii.ze | 1e.pii.sen.to.tif | tif.to.sem.pii.ze
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Appendix 9-X: GZ-F-23-03

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
138.| rushed IALfit fit.aa Infd ftaa aAfd ftaa
139.| scratch sgret| tfis.gie sgret| tfis.gie sgret| t{sgie
140.| scree sgai: iis sgai: i sgai: gais
141.| segment sek.mont mont.sek seg.mant mant.sek seg.mant mont.sek
142.| senseless sens.nis nis.sen sens.nis nis.sens sens.nis nis.ssen
143.| sequence si.kwons skwon.sit sik.kwons kwons.si sik.kwons kwons.si
144.| shameless feim.nis lis.feim feim.nis lis.feim feim.lis lis.feim
145.| shelve felf fJel felf f.fel felf f.fel
146.| shelved fjaft ftfel felft ftfel felfd ftfel
147.| skate sgeit ta.geis sgeit ta.sgei sgeit ta.sgei
148.| skating sge:.tin tin.geis sgei.tip tens.gei sgei.tin tens.gei
149.| slope sloup pa.lous sloup pa.slou sloup pa.slou
150.| small SMO:I lo:s SMO:I lo: SMO:I lo:s

151.| smooth smuf Omus smuf Osmu smu:0 Bu.smu:
152.| snatch snetf tfi.nes snetf tfis.ne snetf tfis.ne
153.| spa sba: ba:s sba: ba:s sba: ba:s
154.| spare sbeax beais sbe.o beos sbe.o be.os
155.| sphere speax beais sfi.o fi.os sbi.o bi.os
156.| spiritual sbi.1i.tfou tfou.1i.sbi sbi.ii.tfou teou.1i.sbi sbi.xi.tfou tfou.1i.sbi
157.| splendid sbien.dit di.biens sblen.dit di.sbien sbien.dit di.sbien
158.| split sblit ta.sbui sbiut ta.sbiu sblit to.sbli
159.| spoil sboil ois sbo.jal bo.jals sbo.jal bo.jols
160.| spray sbiei ei sbiei bieis sbiei ei
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Appendix 9-X: GZ-F-23-03

First utterance attempt

Second utterance attempt

Third utterance attempt

No. | Tested words Normal-1 Reverse-1 Normal-2 Reverse-2 Normal-3 Reverse-3
161.| spring sbiin biins sbiin biins sbiin Iimbs

162.| springs sblins sblins sbiins sbiins sbiins sbiins
163.| squeeze SgwWiz Zgwi: SgwWiiz ZgWisS Sgwiz Zsgwi:
164.| stain sdein eins sden dens sden dens

165.| star sda:x da:rs sda:x aul sda:x aits

166.| string sdiip diips sdiin diins sd1ip diips

167.| stupid sdju.pit pit.sdju sdju.pit pi.sdju sdju.pit pi.sdju:
168.| suppose S9.pous pous.sd $9.pous pous.sd $9.pous pous.sat
169.| swim swim wims swim yum swim wims

170.| text test tos.te teks kos.te tekts kaos.te
171.| thankful Benk.fo fo.0en Oenk.fou fok.Oen Oenk.fou fou.0enk
172.] trenched tren.tfid tiit.tfen tren.tfid tiit.tien tien.tait tiit.tien
173.] tweet twiit ti: tswiit tly: twiit ti:

174.| underpaid Aan.da.peit do.pei.an an.do1.pei pei.do1r.Aan an.do1.peid peid.an.dazx
175.| understand Aan.dor.sden deens.do1.An an.dor.sdend sden.do1.An Aan.dor.sdend sdaen.do1.An
176.| urge oitf dzi.o: otf dz.o: otf tf.o:

177.] Welsh welf f.wel welf f.wel welf f.wel

178.| whereabout wea.o.baut baut.o.weo we.2.9.baut 9.baut.weo wea.9.baut o.baut.weo
179.| wolf wuif f.wu wuw:f f.wu wu:f fowu

180.| woodland wud.len lent.wut wud.lend lend.wut wud.lent lent.wut
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