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Preface

The NWLC is an annual student-run conference which alternates between four universities in
British Columbia and Washington State: University of British Columbia,  Simon Fraser University,
University of Victoria, and University of Washington. The 2002 conference took place at Simon Fraser
University, Burnaby Mountain Campus, Greater Vancouver, BC, Canada on April 6 & 7, 2002. A full
list of papers presented at the conference is given below. Seven of these papers are published in this
volume.

Papers presented at NWLC 2002:

Language acquisition - Philosophy of linguistics
Gabe Webster, University of Washington

Towards a realistic conception of Universal Grammar

Syntax
Kayono Shiobara, Department of Linguistics, University of British Columbia

A note on the position of depictive

Sugunya Ruangjaroon, Department of Linguistics, University of British Columbia
Wh-questions in Thai

Morphology - Syntax
Ke Zou, English Department, California State University, Hayward

Verb-noun compounds and definiteness effect

Syntax - Semantics
Kyung-Sook Chung, Department of Linguistics, Simon Fraser University

Presupposition and Korean -(N)un

Semantics - Morphology
Ilana Mezhevich, University of Calgary

English compounds and Russian relational adjectives

Semantics
Toshiko Oda, University of Connecticut, Comparing distance of worlds

Lexical semantics - Lexicography - SLA
Ulla Vanhatalo, Department of Scandinavian Studies, University of Washington; and Department of
Finno-Ugrian Studies, University of Helsinki

Population tests in lexicography

Cognitive Linguistics
Janet Hui-wen Hsiao, School of Computing Science, Simon Fraser University

An explanation of semantic anomalies from semantic predictions in a Hebbian-competitive network

Hui Yin, Department of Linguistics, University of Alberta
A cognitive approach to the Japanese verb kuru ‘come’

Phonetics
Yungdo Yun, Linguistics Department, University of Washington

Perception of English vowels by  Korean listeners
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Geoffrey Stewart Morrison, Department of Linguistics, Simon Fraser University
Perception of English /i/ and // by Japanese and Spanish listeners: Longitudinal results

Phonology
Mihoko Teshigawara, Department of Linguistics, University of Victoria

Vowel devoicing in Tokyo Japanese

Susannah Levi, University of Washington
Intonation of noun compounds and genitives in Turkish

Sheena Van Der Mark, Department of Linguistics, University of Calgary
A unified view of prosody

Sociolinguistics
Jeff Deby, Department of Linguistics, Georgetown University

Televised ice-hockey commentary as masculinity performance: A discourse analysis

Liwei Gao, & Hui-mei Hsu, Department of Linguistics / Department of Curriculum & Instruction, University of
Illinois at Urbana-Champaign

Identity construction as a propellant of lexical change in Chinese

Walter Guerra, Department of French, Hispanic & Italian Studies, University of British Columbia
A Sociolinguistic Study: The importance of the Spanish language in the United States in the new century

Jeff Stevenson, Department of Linguistics, University of Washington
Voseo as a sociolinguistic variable in Chile

Keynote Speaker
Chung-hye Han, Linguistics, Simon Fraser University (co-author Maribel Romero, University of Pennsylvania)

Interplay of Focus and Ellipsis in Alternative Questions

Second Language Acquisition
Ulf Schuetze, Germanic Studies, University of British Columbia

Speaking a L2: Second versus Foreign Language Acquisition

Sunah Cho, Department of Language and Literacy, University of British Columbia
How does CMC optimize social practices and language learning?

Caroline Morgan-Carter, French and Linguistics Departments of Simon Fraser University
Music production and L2 production

Sayaka Suzuki, Faculty of Language and Culture, Graduate School of Osaka University
Interpretation of secondary predicates by L1 and L2 acquisition of Japanese

Yong Nan Kim, Spanish, Italian, & Portuguese, University of Illinois at Urbana-Champaign; and French, Hispanic
& Italian Studies, University of British Columbia

The development of object pronoun clitics in L2 Spanish by adult speakers of English: Acquisition of null
object morphosyntactic properties
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Speaking an L2: Second versus Foreign Language Acquisition

Ulf Schuetze
Department of Germanic Studies, University of British Columbia

This paper reports on a study carried out on referential communication strategies. It used
the theoretical framework of Levelt’s (1989) model of L1 speech production in its
application to L2 (DeBot, 1992). The study investigated the underlying processes of
utterances of adult speakers who had to solve a referential communication task in L1 and
L2. Two groups of participants were formed; the first group acquired the L2 in a second
language environment (SLA) and the second group learned the L2 in a foreign language
classroom (FLA). Although the distinction between SLA and FLA  is significant in any
type of L2 acquisition (Ellis, 1994; Rösler, 1995; Edmondson, 1999; Lightbown, 2000),
it has not yet been considered in the theoretical framework mentioned. Results show that
the process of generating a comprehensible message in referential communication by L2
adult speakers is influenced by the L2  environment.

1 Introduction
A speaker of any language is faced with the difficult task of generating, encoding and articulating

a message that is comprehensible. In his model of speech production in L1, Levelt (1989) places the
lexicon at the centre of this process. A lexical item has two levels of representation: the lemma, that
contains semantic and syntactic information; and the form, that contains morphological and
phonological information. In generating a message, the speaker conceptualises the content of the
message and puts it into a preverbal speech plan. In the next step, the message is encoded by exchanging
information between lemmas and forms. Finally, the message is articulated and checked for
comprehension.

In the adaption of Level'ts model for L2, the lemma and the form of an L1 item is potentially
linked to the lemma and the form of an L2 item through the conceptual representation, thus forming a
link between L1 and L2 (De Bot, 1992; De Bot & Schreuder, 1993; De Bot, Cox, Ralston, Schaufeli &
Weltens, 1995). A speaker can access lexical items in L1 and L2 at the same time. Speaking an L2, he
or she can access a concept via the L1 or directly through the L2. 

This has to be explained in more detail. De Bot (1992) was the first to apply Levelt’s model for
speech production in L2. He used studies by Paradis and Green for this purpose. In 1987, Paradis
formulated the subset hypothesis. The subset hypothesis sees links among elements from one language
as well as links between elements from one language to the other. De Bot applies this to the lemma level
as well as to the word form. He then uses Green’s (1986) suggestion that there can be three levels of
activation in language spoken by bilinguals: it can be selected (the language that is articulated), active
(the language that is processed but not articulated) or dormant (the language stored in the memory but
not processed). Applying this to Levelt’s model, De Bot argues that each lexical item has a number of
characteristics (on the lemma as well as the form level) and the item whose characteristics are stimulated
most is activated. Some of these characteristics are shared by a lexical item in L1 and its counterpart in
L2, some are not. Several relations between lemma and form are possible and all together they form a
network of subsets. 

In Morrison, G. S., & Zsoldos, L. (Eds.) (2002). Proceedings of the North West Linguistics Conference 2002. Burnaby, BC, Canada: Simon Fraser University Linguistics Graduate Student Association.
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Four points can be taken from Levelt and De Bot. One, the components in Levelt’s model
interact with each other in a dynamic process. Two, more than one language can be processed at the
same time. Three, lexical items in different languages can be accessed simultaneously. Four, there are
overlaps in the conceptual representation of lexical items in the lemma-form structure.

One avenue of researching L2 speech is through the study of communication strategies. Over the
past twenty years, two schools have developed and labelled the interactional and the psycholinguistic
approach. Both schools focus on the moment of speech production when the speaker of an L2 is faced
with the task of processing a message although the speaker does not have access to all the lexical items
in L2, their pragmatic application and the rules of encoding. The speaker must, nevertheless,
communicate and use a strategy to transmit a message successfully (Cohen, 1998).

The interactional approach focuses on the product, the end result, of the speech classifying
different products such as different ways of paraphrasing or different kinds of transfers. The
psycholinguistic approach focuses on the process that occurs to come to an end result analyzing the
underlying psychological process of paraphrases or transfers (Ansarin & Pushpinder, 2000). 

This paper reports on a study carried out on communication strategies in L2 following a
psycholinguistic approach distinguishing between second and foreign language acquisition.

2 The Study
The study was carried out in the city of Vancouver, Canada and the cities of Kiel and Hamburg,

Germany between January and August 2001. The study had two participant groups. One group of thirty
English (L1) learners of German (L2) was tested at the University of British Columbia (UBC) in
Vancouver (Group C, foreign language acquisition); one group of thirty English (L1) learners of German
(L2) was tested in the cities of Kiel and Hamburg (Group G, second language acquisition). The
participants at UBC spoke Canadian English. The participants in the cities of Kiel and Hamburg spoke
either Canadian, US American or British English. Both participant groups carried out the same task
using the same methodology. 

One difference between the two groups was in the amount of contact, participants had with
German culture and language. Differences between foreign language acquisition (FLA) and second
language acquisition (SLA) have been well documented (Ellis, 1994; Rösler, 1995; Edmondson, 1999;
Lightbown, 2000). Ellis (1994) summarizes these distinctions as follows: in FLA the language plays no
major role in the community and is principally learned in the classroom whereas in SLA the language
does play an institutional or social role in the community. In SLA speakers have more contact with the
target language than in FLA. However, the distinction is not always easily made, for example when
English functions as a 'lingua franca' in a country like India. As Ellis (1994) points out it is helpful to
adopt a more lenient view.  FLA and SLA should not be seen as fixed categories but rather as entities
that are interwoven on the language learning scale. 
Participants in both groups had to be sufficiently distinctive. A questionnaire that was filed by e-mail
asked them about their contact to German culture and language outside classroom instruction.
Participants of Group C and Group G were divided into three subgroups each according to their level
of proficiency. For both groups the level of proficiency was determined by the number of hours of
formal instruction in German and their performance on a cloze-test. In the cloze-test, twenty items that
had been deleted from four different text passages had to be filled in. It was pre-tested with a control
group of native German speakers. In Group G an additional criteria for the level of proficiency was the
time participants had lived in Germany.

In Group C, participants at the lowest level of proficiency had completed two years of German
courses (approximately 208 hours of formal instruction) and had a cloze-test score of 14 or lower
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(subgroup Ca); participants at the intermediate level of proficiency had completed three years of German
courses (approximately 364 to 442 hours of formal instruction) and had a cloze-test score between 14
and 17 (subgroup Cb); participants at the highest level of proficiency had completed four years of
German courses (approximately 520 hours or more of formal instruction) and had a cloze-test score of
17 or higher (subgroup Cc). All participants were adult learners, aged between 18 and 24. There were
ten participants in each subgroup.

In Group G, participants at all levels of proficiency had not more than one year of formal
instruction in their home country (approximately 104 hours) before they came to live in Germany. At
the lowest level of proficiency, they had lived in Germany for about one year and had a cloze-test score
of 14 or below (subgroup Ga); participants at the intermediate level of proficiency had lived in Germany
for about two years and had a cloze-test score between 14 and 17 (subgroup Gb); participants at the
highest level of proficiency had lived in Germany for about three to four years and had a cloze-test score
of 17 or higher (subgroup Gc). All participants were adult learners, aged between 22 and 34. There were
ten participants in each subgroup.

Figure 1 One of six abstract shapes that the participants described in their English and German.

The methodology was based on the Nijmegen project (1987-1990) that is known as the largest
study carried out in the field of communication strategies using a psycholinguistic approach. The
abstract nature of the shapes forced the speaker to do two things in both languages. First, he or she had
to conceptualize the shape by making a reference. Second, he or she had to construct a message by
employing a communication strategy that expressed the reference in a comprehensible manner. These
strategies, that require the speaker to solve a referential problem, are also referred to as referential
communication strategies. There was a two-week interval between the two descriptions. The task was
counter-balanced, half of the participants started with English, half with German. In addition, the second
time the task was solved, the shapes were arranged in a different order.

The analysis used a taxonomy developed by the Nijmegen project. This taxonomy has been
accepted as a valid and reliable method to test referential communication strategies (Ellis, 1994). 

Holistic Partitive Linear

geometrical analogical geometrical analogical

Figure 2 The taxonomy of the Nijmegen project distinguishing five strategies.

In this study, the analysis was based on these five strategies. Participants described the abstract shape
in Figure 1 in a variety of ways: ‘eine schematische Repräsentation der Krone’ (‘a schematic
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representation of a crown’; participant C-B2-G) fits the holistic analogical strategy; ‘ein verlängertes
Kreis ohne die beiden Enden’ (‘an extended circle without the two ends’; participant G-C4-E) the
holistic geometrical strategy; ‘in der Mitte sieht es wie Pfosten aus’ (‘in the middle it looks like a
post/posts’; participant G-B5-E) the partitive analogical strategy; ‘Beide Seite hat gekrümt Linie und
Punkte’ (‘both sides have bend lines and points’; participant C-A4-G) the partitive geometrical strategy;
‘zwischen diesen Spitzen geht eine Linie’ (‘between those points is a line’; participant G-B1-E) the
linear strategy.

The overall question of the study was if the amount of contact, a speaker has with the target
language and culture in a second language acquisition situation compared to a foreign language
acquisition situation, influences processing a comprehensible message solving referential problems.

3 Results
Results are summarised in tables 1 to 6. Tables 1, 3 and 5 display the number of strategies used

by each subgroup referring to the holistic analogical strategy (Ha), the holistic geometrical strategy (Hg),
the partitive analogical strategy (Pa), the partitive geometrical strategy (Pg), the linear strategy (L). In
addition, the total number of all strategies used is given (T) and the number of shapes that were
described in a comprehensible manner (N; the numbers are out of 60). Tables 2, 4 and 6 display how
often strategies were changed when describing the shapes in English (E1: one strategy change made
when describing the same shape in English but not when it was described in German; E2: two or more
strategy changes), in German (G1: one strategy change made when describing the same shape in German
but not when it was described in English; G2: two or more strategy changes); or in both languages
(E/G1: one strategy change when the same shape was described in English and when it was described
in German; E/G2: two or more strategy changes when the same shape was described in English and
when it was described in German).

3.1 Group C 
In Group C, there are significant differences in the performance of the three subgroups (Table

1). The total number of strategies used in the English descriptions is higher than the total number of
strategies used in the German descriptions at each level of proficiency. The are no significant differences
in the English descriptions comparing the three subgroups. Of all strategies used describing the shapes,
participants of all three levels of proficiency used the holistic analogical strategy most in English and
German. Again, there are no significant differences in the English descriptions comparing the three
subgroups. 

Table 1 Number of Strategies used by participants in Group C in English (left of slash) and German (right of
slash). Strategies were: holistic analogical (Ha), holistic geometrical (Hg), partitive analogical (Pa), partitive
geometrical(Pg), linear(L). Total number of strategies (T), number of strategies identified (N).

Ha Hg Pa Pg L T N

Subgroup Ca  62/48
 
 14/7

 
 32/5

 
 22/14

 
 20/4

 
 150/78

 
 51/42

Subgroup Cb  66/55  16/9  22/20  29/11  11/5  144/100  57/48

Subgroup Cc  62/62  16/12  38/41  34/31  22/5  172/151  57/54
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In subgroup Ca, the differences between the English and the German descriptions are significant.
The total number of strategies used in German is 47.8% less compared to English. The holistic
analogical strategy is used as follows. In absolute numbers, the holistic analogical strategy is used 22.6%
less in German compared to English. However, in relation to the total number of strategies used, in
English, the holistic analogical strategy is used 41.3%, followed by the partitive analogical strategy at
21.3%. In German, the holistic analogical strategy is used 61.5%, followed by the partitive geometrical
strategy at 17.9%. In the German descriptions, the holistic analogical strategy is significantly more
dominant than in the English descriptions. Of the 60 shapes to be described, only 42 were described in
German in a comprehensible manner compared to 51 in English.

In subgroup Cb, the are differences between the English and German descriptions relevant for
the interpretation of the data. The total number of strategies used in German is 30.6% less compared to
English. The holistic analogical strategy is used as follows. In absolute numbers, the holistic analogical
strategy is used 16.7% less in German compared to English. However, in relation to the total number
of strategies used, in English, the holistic analogical strategy is used 45.8, followed by the partitive
geometrical strategy at 20.1%. In German, the holistic analogical strategy is used 55%, followed by the
partitive analogical strategy at 20%. In the German descriptions, the holistic analogical strategy is more
dominant than in the English descriptions. However, differences in the use of the second most used
strategy in English and German are minimal. Of the 60 shapes to be described, 48 were described in
German in a comprehensible manner compared to 57 in English.

In subgroup Cc, the differences between the English and German descriptions are insignificant.
The total number of strategies used in German is 12.2% less compared to English. The holistic
analogical strategy is used as follows. In absolute numbers, the holistic analogical strategy is used
identically in German compared to English. In relation to the total number of strategies used, in English,
the holistic analogical strategy is used 36%, followed by the partitive analogical strategy at 22.1%. In
German, the holistic analogical strategy is used 41.1%, followed by the partitive analogical strategy at
27.2%. Neither the holistic analogical nor the partitive analogical strategy is used more dominantly in
one language than the other. Of the 60 shapes to be described, 54 were described in German in a
comprehensible manner compared to 57 in English.

Table 2 shows that in subgroup Ca and Cb most strategy changes occurred in the categories E
1, E 2, E/G 1 and E/G 2. In the category G 1, only two strategy changes were made by participants of
subgroup Ca and three by participants of subgroup Cb. In the category G 2, no strategy changes were
made. Describing the shapes in German, participants of subgroups Ca and Cb did not rethink the
message they processed unless they did so in English. In subgroup Cc, strategy changes occurred in all
categories. 

Table 2 Number of Strategy changes used by participants of  Group C E 1 refers to one strategy change made
in English, E 2 to two or more strategy changes made in English, G 1 to one strategy change made in German,
G 2 to two or more strategy changes made in German, E/G 1 to one strategy change made in both languages
when describing the same shape, E/G 2 to two or more strategy changes made when describing the same
shape.

E 1 E 2 G 1 G 2 E/G 1 E/G 2

Subgroup Ca
  
  8

 
 14

  
  2

  
  0

  
  15

   
   1

Subgroup Cb   9  11   3   0   16    9

Subgroup Cc   5   5   7   1   18    8
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In summary, the higher the proficiency level was, the less dominant the holistic analogical
strategy was used in German. In the English descriptions, the use of this strategy was at 36% (subgroup
Cc), 45.8% (subgroup Cb), and 41.3% (subgroup Ca); in German it was at 41.1% (subgroup Cc), 55%
(subgroup Cb), and 61.5% (subgroup Ca). At the same time, the higher the proficiency level was, the
second most used strategy was used more often in German. In the English descriptions, it was at 22.1%
(subgroup Cc), 20.1% (subgroup Cb), and 21.3% (subgroup Ca); in German it was at 27.2% (subgroup
Cc), 20% (subgroup Cb), and 17.9% (subgroup Ca). Finally, the higher the proficiency level was, the
more shapes were described accurately in German. In the English descriptions the numbers were 57
(subgroup Cc), 57 (subgroup Cb), and 51 (subgroup Ca); in German they were 54 (subgroup Cc), 48
(subgroup Cb), and 42 (subgroup Ca).

All of these numbers indicate that participants of the highest proficiency level used
communicative strategies in German in a variety of ways to describe the shapes accurately. At the lowest
level of proficiency, participants clung to the holistic analogical strategy, not being able to rethink
strategies in German in order to create a comprehensible message. At the intermediate level of
proficiency, participants were sometimes facing the same problems as participants of the lowest level
of proficiency; sometimes they used the strategies in a variety of ways as participants of the highest level
of proficiency.

3.2 Group G
In Group G, there are significant differences in the performance of the three subgroups (Table

3). In the English descriptions, participants of subgroups Ga and Gb used 77 and 76 strategies
respectively compared to 135 strategies used by participants of subgroup Gc. Of these, the holistic
analogical strategy, which is used most by participants of all three levels of proficiency, stands at 55
(subgroup Ga), 50 (subgroup Gb) and 62 (subgroup Gc). Comparing the total number of strategies and
the number of holistic analogical strategies used in the English descriptions with the total number of
strategies and the number of holistic analogical strategies used in the German descriptions, there are
differences at the lowest level of proficiency but not at the intermediate and high level of proficiency.

Table 3 Number of Strategies used by participants in Group G in English (left of slash) and German (right of
slash). Strategies were: holistic analogical (Ha), holistic geometrical (Hg), partitive analogical (Pa), partitive
geometrical(Pg), linear(L). Total number of strategies (T), number of strategies identified (N).

Ha Hg Pa Pg L T N

Subgroup Ga
 
 55/48

 
 9/7

 
 3/4

 
 6/2

 
 4/2

 
 77/63

 
 50/46

Subgroup Gb
 
 50/52

 
 16/16

 
 4/5

 
 0/7

 
 6/3

 
 76/83

 
 58/53

Subgroup Gc  62/61
 
 16/16

 
 25/21

 
 17/29

 
 15/16

 
 135/143

 
 59/58

In subgroup Ga, the are differences between the English and the German descriptions relevant
for the interpretation of the data. The total number of strategies used in German is 18.2% less compared
to English. The holistic analogical strategy is used as follows. In absolute numbers, the holistic
analogical strategy is used 12.7% less in German compared to English. In relation to the total number
of strategies used, in English, the holistic analogical strategy is used 71.4%, followed by the holistic
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geometrical strategy at 11.7%. In German, the holistic analogical strategy is used 76.2%, followed by
the holistic geometrical strategy at 11.1%. The dominant use of the holistic analogical strategy in both
languages is significant. Of the 60 shapes to be described, 46 were described in German in a
comprehensible manner compared to 50 in English.

In subgroup Gb, the are no significant differences between the English and German descriptions.
The total number of strategies used in German is 8.5% more compared to English. The holistic
analogical strategy is used as follows. In absolute numbers, the holistic analogical strategy is used 3.8%
more in German compared to English. In relation to the total number of strategies used, in English, the
holistic analogical strategy is used 65.8%, followed by the holistic geometrical strategy at 21.1%. In
German, the holistic analogical strategy is used 62.7%, followed by the holistic geometrical strategy at
19.3%. The dominant use of the holistic analogical strategy in both languages is significant. Of the 60
shapes to be described, 53 were described in German in a comprehensible manner compared to 58 in
English.

In subgroup Gc, there are no significant differences between the English and German
descriptions. The total number of strategies used in German is 5.6% more compared to English. The
holistic analogical strategy is used as follows. In absolute numbers, the holistic analogical strategy is
used 1.6% less in German compared to English. In relation to the total number of strategies used, in
English, the holistic analogical strategy is used 45.9%, followed by the partitive analogical strategy at
18.5%. In German, the holistic analogical strategy is used 47.2%, followed by the partitive geometrical
strategy at 20.3%. Neither the holistic analogical nor any other strategy, with the exception of the
partitive geometrical strategy, is used more dominantly in one language than the other. Of the 60 shapes
to be described, 58 were described in German in a comprehensible manner compared to 59 in English.

Table 4 shows that in subgroup Ga only a few strategy changes occurred, of those they did occur
in categories E 2 and E/G 1. In categories G 1 and G 2, only one strategy change was made. Participants
describing the shapes in German did not rethink the message they processed unless they did so in
English. In subgroup Gb, more strategy changes occurred compared to subgroup Ga. These changes
were made in the categories E 1, G 1, and E/G 1. Similar, in subgroup Gc, strategy changes also
occurred in categories E 1, G 1, E/G 1, and in addition in the category E/G 2. The number of strategy
changes made by subgroup Gc is higher than in the other subgroups. Participants of subgroups Gb and
Gc processed their messages in English, in German and in both languages. 

Table 4 Number of Strategy changes used by participants of Group G E 1 refers to one strategy change made
in English, E 2 to two or more strategy changes made in English, G 1 to one strategy change made in German,
G 2 to two or more strategy changes made in German, E/G 1 to one strategy change made in both languages
when describing the same shape, E/G 2 to two or more strategy changes made when describing the same
shape.

E 1 E 2 G 1 G 2 E/G 1 E/G 2

Subgroup Ga   2
  
  4

  
  1

  
  0

   
   6

   
   0

Subgroup Gb   4   1   9   1    9    0

Subgroup Gc   8   1   5   1    18    14

In summary, at the low and intermediate levels of proficiency, participants described the shapes
holistically in both languages. In subgroup Ga, the holistic analogical and geometrical strategies used
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combine to 83.1% in English and 87.3% in German, in subgroup Gb to 86.9% in English and 82% in
German. At the same time, participants of subgroup Gb were more successful in describing the shapes
in a comprehensible manner (58 out of 60 shapes were described accurately in English, 53 out of 60 in
German) than participants of subgroup Ga (50 out of 60 shapes were described accurately in English,
46 out of 60 in German). It indicates that participants of subgroup Gb attempted to rethink a message
when the initial description was not accurate whereas participants of subgroup Ga did not. At the highest
level of proficiency, the holistic analogical strategy was used 45.9% in English and 42.7% in German.
In addition, all other strategies were used in both languages to describe 59 out of 60 shapes accurately
in English and 58 out 60 in German.

3.3 Group C and Group G compared
Comparing the German descriptions of Group C and G, there are differences in the performances

of the six subgroups (Table 5). At each level of proficiency, the total number of strategies used by each
subgroup of Group C is higher than the total number of strategies used by each subgroup of Group G.
The holistic analogical strategy is used the most of all strategies used to describe the shapes by
participants of all three levels of proficiency in both groups.

At the lowest level of proficiency, the are differences between the two subgroups in their German
descriptions that are relevant for the interpretation of the data. The total number of strategies used by
subgroup Ga is 19.2% less compared to subgroup Ca. The holistic analogical strategy is used as follows.
In absolute numbers, the holistic analogical strategy is used identical in subgroup Ga compared to
subgroup Ca. In relation to the total number of strategies used, in subgroup Ga, the holistic analogical
strategy is used 76.2%, followed by the holistic geometrical strategy at 11.1%. In subgroup Ca, the
holistic analogical strategy is used 61.5%, followed by the partitive geometrical strategy at 17.9%. In
both subgroups, the use of the holistic analogical strategy is significantly dominant. Of the 60 shapes
to be described, 46 were described by subgroup Ga in a comprehensible manner compared to 42 by
subgroup Ca.

Table 5 Number of Strategies used in German by participants of both groups  (Group C/Group G) Ha refers to
the holistic analogical strategy, Hg to the holistic geometrical strategy, Pa to the partitive analogical strategy,
Pg to the partitive geometrical strategy, L to the linear strategy, T to the total number of strategies and N to the
number of strategies identified. The numbers on the left give the data of Group C and the numbers on the right
of Group G.

Ha Hg Pa Pg L T N

Subgroups a
 
 48/48

 
 7/7

 
 5/4

 
 14/2

 
 4/2

 
 78/63

 
 42/46

Subgroups b  55/52  9/16  20/5  11/7  5/3  100/83  48/53

Subgroups c  62/61  12/16  41/21  31/29  5/16  151/143  54/58

At the intermediate level of proficiency, the are differences between the two subgroups in their
German descriptions. The total number of strategies used by subgroup Gb is 17% less compared to
subgroup Cb. The holistic analogical strategy is used as follows. In absolute numbers, the holistic
analogical strategy is used 1.6% less by subgroup Gb compared to subgroup Cb. In relation to the total
number of strategies used, in subgroup Gb, the holistic analogical strategy is used 62.7%, followed by
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the holistic geometrical strategy at 19.3%. In subgroup Cb, the holistic analogical strategy is used 55%,
followed by the partitive analogical strategy at 20%. In both subgroups, the use of the holistic analogical
strategy is significantly dominant. Of the 60 shapes to be described, 53 were described by subgroup Gb
in a comprehensible manner compared to 48 by subgroup Cb.

At the highest level of proficiency, there are no significant differences between the two
subgroups in their German descriptions. The total number of strategies used by subgroup Gc is 5.3%
less compared to subgroup Cc. The holistic analogical strategy is used as follows. In absolute numbers,
the holistic analogical strategy is used 1.6% less by subgroup Gc compared to subgroup Cc. In relation
to the total number of strategies used, in subgroup Gc, the holistic analogical strategy is used 42.7%,
followed by the partitive geometrical strategy at 20.3%. In subgroup Cc, the holistic analogical strategy
is used 41.1%, followed by the partitive analogical strategy at 27.2%. In both subgroups, the use of the
holistic analogical strategy is dominant. However, the partitive strategies are used in significant numbers
as well. Of the 60 shapes to be described, 58 were described by subgroup Gc in a comprehensible
manner compared to 54 by subgroup Cc.

Table 6 shows that at the lowest level of proficiency only a few strategy changes occurred in the
G 1 and G 2 category, at the intermediate level of proficiency, the number of strategy changes made by
participants of subgroup Cb is three to nine compared to subgroup Gb, and at the highest level of
proficiency, the number of strategy changes made is seven to five. The participants of subgroup Gb
rethought strategies in their German descriptions similar to participants of subgroups Cc and Gc,
whereas participants of subgroup Cb did not.

Table 6 Number of Strategy changes in German used by participants of both groups (Group C/Group G) G 1
refers to one strategy change made in German, G 2 to two or more strategy changes made in German.

G 1 G 2

Subgroups a
 
 2/1

 
 0/0

Subgroups b  3/9  0/1

Subgroups c  7/5  1/1

In summary, at the lowest and the intermediate level of proficiency, participants of both
subgroups used the holistic analogical strategy to describe the shapes. Participants of subgroups Ga and
Gb used less strategies in total numbers but described more shapes accurately compared to participants
of subgroup Ca and Cb respectively. At the lowest level of proficiency, both subgroups did not use many
strategy changes. In both subgroups, participants did not rethink a shape in the German descriptions
when necessary. However, the initial descriptions of participants of subgroup Ga were more
comprehensible than those of subgroup Ca. 

At the intermediate level of proficiency, participants of subgroup Gb made significantly more
strategy changes than participants of subgroup Cb. Interestingly, the second most used strategy was also
holistic and the remaining three strategies were not used much. The initial descriptions of participants
of subgroup Gb were comprehensible as well as the process of rethinking a shape was carried out
successfully. Participants of subgroup Cb used the partitive analogical strategy the second most,
followed by the geometrical strategies. Despite these efforts of using different strategies, the attempts
to rethink a shape when necessary were not successful.   
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At the highest level of proficiency, participants of both subgroups used the partitive strategies
in addition to the holistic analogical strategy to describe the shapes. Participants of subgroup Gc used
fewer strategies in total numbers but described more shapes accurately than participants of subgroup Cc.
Participants of subgroup Gc used the holistic geometrical and linear strategy more often than participants
of subgroup Cc. However, the initial descriptions of both subgroups were comprehensible and in
addition their attempts to rethink a shape when necessary were successful.

4 Conclusion
The study researched communication strategies that are employed by a speaker when trying to

solve a referential problem. Two participant groups were formed, the difference being in the amount of
contact, speakers had to the target language and culture. In Group C, speakers had English as L1 and
learned German as L2 in a second language acquisition situation at the University of British Columbia
in Vancouver; in Group G, speakers had English as L1 and learned German as L2 in a foreign language
acquisition situation in the cities of Kiel and Hamburg in Germany. 

Results indicate that the success of processing a comprehensible message is influenced by the
amount of contact, a speaker has with the target language and culture, depending on the level of
proficiency. In a foreign language acquisition situation, speakers at the low and intermediate level of
proficiency are not always successful in constructing a comprehensible message. At the low level of
proficiency, speakers cling to the holistic approach; at the intermediate level of proficiency, they attempt
to use other strategies besides the holistic analogical strategy. At the high level of proficiency, speakers
use a variety of strategies successfully. Speakers in a second language acquisition situation construct
comprehensible messages at all levels of proficiency. At the low and intermediate level of proficiency,
messages are limited in their scope by using a holistic approach most times. Speakers of an intermediate
proficiency also successfully attempt to use other strategies when necessary. At the high level of
proficiency, speakers make use of all strategies to create a comprehensible message.
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Interpretation of Secondary Predicates by L1 and L2 Acquisition of Japanese 
 

Sayaka Suzuki 
Graduate School of Language and Culture, Osaka University 

 
This study reports the experimental data dealing with differences of the 
acquisition sequence of Japanese secondary depictive predicates and 
affectedness of Japanese verbs between Japanese speaking young children (L1 
acquisition) and Mandarin Chinese speaking adults learning Japanese (L2 
acquisition). The results support Schwartz and Sprouse’s (1996) and Eubank’s 
(1996) hypothesis that L2 grammar is derived from learners’ L1 grammar at an 
early stage of L2 acquisition. 

  
  
1 Introduction  

Affected-theme transitives, such as warau (laugh) in (1b), but not non-affected-theme 
transitives, such as naraberu (display) in (2b), appear in an “Intransitive resultative” construction 
in Japanese as (1b) and (2b) show.   
  

(1) non-affected-theme transitive 
a. Taro-ga  Jiro-o  waratta.        b.* Jiro-ga warat-te aru.  

Taro-Nom Jiro-Acc laughed          Jiro-Nom laughed be  
         ‘Taro laughed at Jiro.’           ‘Jiro is laughed.’ 
  
(2) affected-theme transitive 

a. Taro-ga  ningyo-o narabeta.     b. Ningyo-ga narabe-te aru.  
Taro-Nom dolls-Acc displayed      dolls-Nom displayed be 

         ‘Taro displayed dolls.’          ‘Dolls are displayed.’ 
 

Another unique feature of affectedness of verbs can be seen with a secondary depictive 
predicate (henceforth SDP). Japanese SDPs have the form ‘NP+de’. (3) is a typical Japanese 
SDP example.   
 
 (3) Taro-ga   Jiro-o    hadasi-de     waratta. 

Taro-Nom Jiro-Acc barefoot-state  laughed 
    ‘Taro laughed at Jiro barefoot.’ 
 

In Morrison, G. S., & Zsoldos, L. (Eds.) (2002). Proceedings of the North West Linguistics Conference 2002. Burnaby, BC, Canada: Simon Fraser University Linguistics Graduate Student Association.
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In (3), the verb waratta (laughed) is a non-affected-theme transitive, and hadasi-de (barefoot)             

is only predicated of the subject. This phrase, however, can be predicated of the direct object as 
well when it appears with an affected-theme transitive as in (4) the verb narabeta (displayed) 
which is an affected-theme transitive. 
  
(4) Hanako-ga  ningyo-o   hadasi-de      narabeta. 

Hanako-Nom  doll-Acc  barefoot-state  displayed 
   ‘Hanako displayed dolls   barefoot.’ 
  
Assuming different syntactic positions for affected-theme and non-affected-theme objects in a 
VP structure, Koizumi (1994), which will be introduced in the next section, explains the contrast 
between (3) and (4) with his Principle of Predication. Assuming the existence of this principle, 
this study will investigate the following questions. 
  
(5) Research Questions  
1) Do L1 acquisition (Japanese speaking young children) and L2 acquisition (Mandarin Chinese 

speaking adults) have the same acquisition sequence with respect to Japanese SDPs and 
affectedness of Japanese verbs? 

2) If they have a different sequence, does ‘L1 transfer’ exist in L2 acquisition?  
 
2 Japanese and Chinese secondary depictive predicates 

2.1 Secondary depictive predicates in Japanese 
Koizumi (1994) suggests that an SDP must be m-commanded by its antecedent. 

  
(6) a. Taro-ga   hadasi-de      hon-o     yonda.        
     Taro-nom barefoot-state   book-Acc   read 
     ‘Taro read the book barefoot.’ 
   b. * [NP1 [NP2 Taro] no  kuruma] ga   hadasi-de    kowareta. 
             Taro – Gen  car – Nom barefoot-state   broke 
     ‘Taro’s car broke barefoot.’ 
  
In (6a), there is no intervening category between the SDP and the antecedent Taro. Thus the 
antecedent can m-command the SDP, and it is grammatical. On the other hand, in (6b), the 
antecedent of the SDP, Taro, is embedded in NP1 which prevents the antecedent from 
m-commanding the SDP, thus it is ungrammatical. Therefore, an SDP must be at least 
m-commanded by its antecedent. (7), however, seems not to satisfy the m-command requirement, 
yet it is grammatical. 
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(7) Nama-dei  Taro-ga   katuo-o   ti  tabeta. 
   raw-state  Taro-Nom bonito-Acc    ate 
   ‘Taro ate the bonito raw.’ 
  
In (7), the SDP is not m-commanded by its antecedent in S-structure. The grammaticality of this 
sentence, therefore, indicates that SDPs are scrambled to the sentence-initial position, leaving a 
trace in their original position. Thereby, katuo and the trace of nama-de hold the m-command 
relation, and the sentence is grammatical.  The m-command condition, however, cannot explain 
the ungrammaticality of (8b).   
  
(8) a. Taro-ga [CP Jiro-ga   hadasi-de     katuo-o  tabeta]  to  itta. 
     Taro-Nom Jiro-Nom barefoot-state bonito-Acc  ate    that said 
     ‘Taro said that Jiro ate the bonito barefoot.’ 
   b. *hadasi-dei   Taro-ga  [NP[CP Jiro-ga  ti  katuo-o  tabeta] resutoran-o] sitteiru. 
      barefoot-state Taro-Nom     Jiro-Nom   bonito-Acc ate  restaurant-Acc know 
      ‘Taro knows the restaurant where Jiro ate the bonito barefoot.’ 
  
In (8a), the m-command condition is satisfied within the CP. In (8b), the SDP is predicated of the 
NP Jiro in the complex NP.  It is m-commanding the trace. However, there are two barriers 
between the moved SDP and its antecedent, so it violates the Subjacency condition, and the 
sentence is ungrammatical. Hence, the ungrammaticality of (8b) is due to a syntactic reason 
independent of the m-command condition. 

On the basis of this condition and others, Koizumi proposes the Principle of Predication, 
which is a UG principle which governs predication relations in natural languages.   
                                

2.2 Principle of predication 
The Principle of Predication (henceforth POP) consists of the antecedent government 

requirement and the head government requirement. 
                            
(9) Principle of Predication 
a. the NP or its trace is an ANTECEDENT POSITION of the XP at LF, and  
b. the XP is c-governed by a zero-level category at D-structure 
(10) A syntactic position (such as Spec or Complement position) is qualified as an antecedent 

position of an XP iff it c-governs the XP at D-structure. 
(Koizumi 1994:48) 
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Under this definition, condition (9a) meets the antecedent government requirement and  
condition (9b) meets the head government requirement. Koizumi claims that these two 
requirements define the syntactic relation between a predicate and its antecedent. 

The next subsection will explain the detail of the observation in Section 1 with the 
framework of Koizumi’s POP.   
                               

2.3 Secondary depictive predicates and theme-transitives and non-theme 
transitives 

   As we have seen in (3) and (4), which are repeated below, there is a contrast between 
affected themes and non-affected-themes regarding their interpretation of SDPs. 

                      
(11 = (3)) Taro-ga   Jiro-o   hadasi-de      warat-ta. 

Taro-Nom Jiro-Acc  barefoot-state  laughed 
        ‘Taro laughed at Jiro barefoot.’ 
(12=(4)) Hanako-ga  ningyo-o  hadasi-de     narabe-ta. 

Hanako-Nom doll-Acc  barefoot-state  displayed 
       ‘Hanako displayed dolls barefoot.’ 
                        
As (11) indicates, hadasi-de cannot be predicated of the direct object, while (12) can. To account 
for this contrast, Koizumi (1994) suggests that a non-affected-theme object is generated in a 
position where it cannot satisfy the POP, and gives the following VP structure (13) below. 
                                   
(13)                          VP 
  
 indirect object →       NP-ni           V’ 
  
                               VP                      V2 
 
 non-affected-theme →      NP-o       V’    
 
 affected-theme →              NP-o  SDP        V1       e 
 
                                                        (V’ is a minimality barrier) 
In this VP structure, the SDP is a sister of the V1 and the affected-theme object can c-govern it.  
Thus the SDP satisfies the POP requirement. On the other hand, the non-affected-theme object 
cannot c-govern the SDP because of the minimality barrier V’. This explains why the object of a 
non-affected-theme transitive cannot be the antecedent of an SDP. 
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2.4 Secondary depictive predicates in Mandarin Chinese  
In contrast to Japanese SDPs, however, so-called SDPs in Mandarin Chinese, cannot be 

predicated of direct objects even if they are affected-theme objects. Let us consider (14) and 
(15). 

                     
(14) Akiu hulihutu de mai-leyi bao shipin. 
    Akiu muddled de buy-PRF one package food 

  ‘Akiu bought a package of food muddled.’ 
               
(15) *Akiu rere de  he-leyi wan tang.  
     Akiu hot de drink-PRF one bowl soup 
     ‘Akiu drank a bowl of soup hot.’ 
                          
Example (14) has a subject-oriented reading.(15), however, cannot have an object-oriented 
reading according to my informants. Therefore, in this study, SDPs in Mandarin Chinese are 
treated as follows. 
   
(16) SDPs are only predicated of subjects in Mandarin Chinese. 
   
That is, SDPs in Mandarin Chinese are adverbial. This property is quite crucial when we  
consider whether L1 transfer plays any role in acquiring Japanese as a foreign language because 
Japanese SDPs can be predicated of direct objects when the verb is an affected-theme transitive.   
  
3 Acquisition of SDPs  

We now turn to previous studies about acquisition of SDPs by young children and adult 
L2 learners. 

3.1 Acquisition of secondary depictive predicates by English speaking children and 
Japanese speaking children 

    For the comparison with L2 acquisition later, let us consider the observation that both 
Japanese and English speaking children do not acquire properties of SDPs by the age of four.  

3.1.1 Acquisition of secondary depictive predicates by English speaking 
children 

Koizumi (1996) checked utterances by an English speaking child in the CHILDES 
database (Adam 2;3 – 4;10). However, there were not any usages of SDPs. 

This finding leads to the prediction that it is not unnatural that properties of SDPs are 
acquired after the age of four in English.   
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3.1.2 Acquisition of secondary depictive predicates by Japanese speaking 
children 

Suzuki (2000) examined acquisition of SDPs and floating quantifiers (on the assumption 
that floating quantifiers are also SDPs) by twenty-nine Japanese speaking children (age range 3;4 
– 6;2) with a particular attention to the POP (Koizumi 1994). Table 1 presents the results of the 
experiment. The results show that only the antecedent-government requirement was active in the 
age of six (Both the antecedent government requirement and the head government requirement 
were active regarding floating quantifiers). However, the three, four and five year olds had not 
acquired both of the requirements of the POP yet. This is consistent with Koizumi’s (1996) 
finding. 
 
Table 1: Acquisition of POP in SDPs (results from Suzuki, 2000) : no displays that the children have not 

acquired the condition yet. yes displays that the children have already acquired the condition. 

                                           

                                           
  
 

  

3.2 Acquisition of English secondary depictive predicates by Mandarin Chinese 
speaking L2-learners 
As to SDPs in L2 acquisition, Shi (2001) examined acquisition of English depictive and 

resultative constructions by Mandarin Chinese speaking L2 learners and commented as follows:  
This study intends to show that CCH (= L1 transfer) is a unique L2 learning mechanism, 

not a strategy, nor a process (cf. Odlin, 1994).  ….It impedes adult L2 speakers from attending 
to the minute semantic properties and subsequently syntactically relevant argument structures 
associated with L2 predicates. (p. 11)                                                    
 The results led to the conclusion that L1 grammar had effects on adult L2 learners.  
Therefore, our finding in this study will also present the same results on the acquisition of 
Japanese SDPs by L2 learners. 
  

4 Experiment  
Based on previous studies that were mentioned above, I will set up hypotheses about 

acquisition of Japanese SDPs by Mandarin Chinese speaking adults learning Japanese. 
 
 
 
 

mean age                   3;4       4;4      5;6      6;2  

head-government            no       no       no      no 

antecedent-government      no       no       no      yes 
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4.1 Hypotheses 
L2 learners use their L1 grammar in an early stage of L2 acquisition (Schwartz and 

Sprouse (1996), Eubank (1996)), and SDPs in Mandarin Chinese are always predicated of 
subjects according to my informants. Then, the following can be expected as the results of this 
experiment. 

  
(17) Hypotheses 
1) Mandarin Chinese students attending a Japanese preparatory course and first year 

undergraduate course prefer subject-oriented readings because they have not acquired 
Japanese SDPs yet.  

2) Accordingly, they cannot distinguish the affectedness of Japanese verbs when they appear 
with SDPs. 

3) On the other hand, Mandarin Chinese students attending graduate school have already 
acquired properties of Japanese SDPs.   

4) Consequently, they can distinguish the affectedness of Japanese verbs. 
  

4.2 Methodology  
4.2.1 Subjects（native speakers of Mandarin Chinese studying in Japan） 

The subjects were all native speakers of Mandarin Chinese studying in Japan. They 
were divided into two groups depending on their Japanese level. Six native speakers of Japanese 
were included as a control group. 
  
(18) The groups of subjects are as follows: 
  
Group A: Five preparatory course students and two first year undergraduate students were tested 

as elementary learners. 
Group B: Ten graduate school students were tested as advanced learners. 
Group C: Six native speakers of Japanese, who are graduate school students, were also tested as 

a control group. 
4.2.2 Procedures 

A Truth Value Judgment Task was used to test the subjects. A written questionnaire with 
target sentences and pictures was provided to each of the subjects. 

4.2.3 Materials (the sentence types and the actual examples) 
 Two sentences for determining if the subjects know the meaning of hadaka-de (naked) 

and hadasi-de (barefoot), and ten target sentences were provided. Table 2 shows the sentence 
types and the number of Target Sentences. 
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Table 2: The Sentence Types and the Number of Target Sentences 

    
  
 
 
 
 

 

 (18) to (21) are examples of the actual test sentences and the pictures. 
  

 (18) non-affected-theme  
   Otosan-ga  kodomo-o  hadaka-de  okotteimasuka. 
   father-Nom children-Acc naked-state  is scolding 

‘Is the father scolding his children naked?’  

 

 

 

 

 

 

 

                                  

Figure 1: A Picture for Non-affected-theme Transitive Test 

 

okoru (scold) is a non-affected-theme transitive. Therefore, the subject otosan should be naked.  
In this picture, however, the children are naked. Thus, the expected answer is ‘no’. 
  
(19) affected-theme  
   Sensei-wa   kodomo-o    hadasi-de     narabeteimasuka. 
   teacher-Nom children-Acc  barefoot-state   is lining up 
   ‘Is the teacher lining up her students barefoot?’ 
      
      
  
  
  
 

Target Sentence Types n 

 non-affected-theme 

affected-theme 

POP: antecedent government 

POP: head government 

3 

3 

2 

2 
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Figure 2: A Picture for Affected-theme Transitive Test 

 
Since naraberu (line up) is an affected-theme transitive, it can be predicated of the direct object 
kodomo. The direct object in this picture is barefooted. Thus this sentence should be accepted. 
  
 (20) the antecedent government requirement 
    Otokonoko-no-otosan-wa    hadasi-de    hasitteimasuka. 
    boy -  Gen father- Nom    barefoot-state  is running  
    ‘Is the father of the boy running barefoot?’ 
   

  
  
     
  
  
   

Figure 3: A Picture for the Antecedent Government Requirement Test 

 
In the sentence above, otosan (the father), not otokonoko (the boy), is the possible antecedent of 
hadasi-de (barefoot). This is because otokonoko is embedded in otokonoko-no-otosan-wa (the 
father of the boy) that prevents otokonoko from m-commanding hadasi-de. Therefore, this test 
sentence has to be answered in the negative. 
  
(21) the head government requirement 
    Otokonoko-wa onnanoko-ni  hadasi-de    hana-o    ageteimasuka. 
       boy –Nom  girl - Dat  barefoot-state  flower –Acc  is giving 
    ‘Is the boy giving flowers to the girls barefoot?’ 
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Figure 4: A Picture for the Head Government Requirement Test 

 

As we have seen in the VP structure (13), an indirect object cannot be the antecedent of an SDP, 
because it is in the VP Spec and a minimality barrier V’ exists between the zero-level category 
and an indirect object and it cannot satisfy POP. In this picture, the indirect object onnanoko (the 
girls) is barefoot, thus the answer should be ‘no’. 

4.2.4 Results 
 Table 3 and 4 summarize the results of this experiment.  For the analysis, a two tailed 

t-test analysis was utilized (a significance level; p < .05).   
 

Table 3: The Percentage of Correct Responses by L2 learners about Japanese SDPs 

 

Group                     A       B      C 

n                       7       10      6  

affected-theme transitive 
dasu (let them out)          43       60     100 

ireru (let them in)           100       80     100 

naraberu (line up)           43       50      83 

non-affected-theme transitive 
sawaru (touch)              71.4     90     100 

 warau (laugh)               43       90     100     

okoru (scold)                71.4     70     100 

head-government 
ageru (give)                 86      60     100 

 miseru (show)              71.4      90     100 

antecedent-government 
hasiru (run)                100      100     100     

neru (sleep)                100      100    100     
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Table 3 shows the percentage of correct responses. Before discussing the results, let us consider 
one question, which is related to the response pattern in Group A. The percentage of ireru (let 
them in) is 100% while the percentage of the other two verbs is 43%. The cause that led to 100% 
may be in the picture. (22) is the actual test sentence and the picture of this problematic target 
sentence. 
  
(22) Okasan-wa   kodomo -o    hadasi-de   ireteimasuka. 
    mother- Nom children -Acc barefoot-state  let them in  

‘Is the mother making the children enter the house barefoot?’  
    

                                                        

 Figure 5: The Picture that Showed a Problematic Result 

 

As indicated in this picture, the lower part of the mother’s body is behind the wall and only the 
boys are barefoot. Consequently, the subjects might have been induced to answer ‘yes’ to this 

target sentence.          
Table 4 summarizes the words which showed significant differences among the groups 

with respect to affectedness of verbs.  These results revealed that Group A significantly had an 
inclination to reject object-oriented readings 
       

Table 4: Words Which Showed Significant Differences : A= Group A, B= Group B, C= Group C 

 
    
    
    
 

    
5 Discussion                                                                    

Given the results in the previous section, I will discuss four crucial points that are 
related to the POP.  

 

Group               words            

A  X  B               warau 

A  X  C        dasu, naraberu, warau 

B  X  C             dasu, ageru         



                                        

242                                                                                   S.  Suzuki 
 
5.1 L2 acquisition by Group A 

 The results by Group A provided unique patterns of answers regarding affectedness of 
verbs and the POP requirement. 

1) affected-theme transitive: Group A subjects tended to reject object-oriented readings and 
preferred subject-oriented readings as we have found out in the results. This is a typical 
property of Mandarin Chinese SDPs; namely they are predicated only of subjects.  
Therefore, it is very likely that L1 transfer has led to this result. 

  
2) non-affected-theme transitive: The subjects were more successful in answering on the 

non-affected-theme transitives than the affected-theme transitives. However, considering that 
non-affected-theme transitives in Japanese allow only subject-oriented readings and SDPs in 
Mandarin Chinese also allow only subject-oriented readings, it is not surprising that they 
could give correct answers, but for the wrong reason.                     

  
3) the head government requirement: Since they prefer subject-oriented readings as 

discussed in 1) above, it is possible to give a correct answer only if they check whether the 
subject is ‘barefoot’ or not in the picture. Therefore, we can understand why they could give 
a correct answer to this question although they failed to answer the questions for affectedness 
of verbs. 

 
4) the antecedent government requirement: It is possible for the subjects to give a correct 

answer if they have already acquired the c-command requirement because their SDPs in 
Japanese are adverbial and adverbs also need to c-command their antecedent. Moreover, the 
affectedness of verbs does not influence this type of target sentence. Thereby, they could give 
correct answers to these questions although they had not acquired affectedness of verbs.   

  
To sum up, these results are naturally and also correctly predicted by L1 transfer, which gives a 
clue to understanding the patterns of answers given by the Group A subjects. This amounts to 
saying that Japanese SDPs in the L2 learners have an adverbial property.     

If the results are due to L1 transfer as we have suggested above, the acquisition 
sequences between L1 and L2 are predicted to be different. In the rest of this study, I will show 
that this prediction is borne out. 
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5.2 Difference between L1 and L2 acquisition  
In 5.2.1, first, I will explain the detail of Suzuki (2000), which was introduced in 3.1.2, 

to discuss the contrast between L1 and L2 acquisition. Then in 5.2.2, I will argue that L1 and L2 
acquisition have different acquisition sequences.  

5.2.1 Acquisition of the POP by the Japanese young children  
Table 5 shows the results of the young Japanese children in Suzuki (2000). The data for 

twenty-nine children was collected using a Truth Value Judgment Task. 
  Suzuki (2000) found out that from three to five years old, the children failed to obey 
both the antecedent government requirement and the head government requirement, and the 
six-year-old children obeyed only the antecedent government requirement. 
These findings suggest that all properties of SDPs are acquired after six years of age because 
even the six years olds could give adult-like interpretations only on the antecedent government 
requirement. However, they had already acquired the POP requirement in floating quantifiers as 
mentioned in Section 3. Then, what makes them differ from adults’ interpretations? Considering 
the fact that they had already acquired the POP, their VP structure itself is the same as adults. 
Therefore, the problem may be the position of where a non-affected-theme object appears. There 
is a possibility that a non-affected-theme object satisfies the POP requirement somewhere in a 
VP structure. Under my theoretical assumptions, then, the suggestion that a non-affected-theme 
object may appear in the same position with an affected-theme object provides a reasonable 
answer to this question. That is, both an affected-theme object and a non-affected-theme object 
are sisters of a verb. An affected-theme object and a non-affected-theme object might be in the 
same position in their VP structure and satisfy the POP requirement in six year olds.                     
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 Table 5: The Percentage of Correct Responses by Japanese Young Children about SDPs  

(two-tailed t-test for the analysis, p<.05) 

 
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
   5.2.2 Comparison between L2 acquisition and L1 acquisition 

Let us, in turn, make a comparison between L2 acquisition and L1 acquisition based on 
the discussion in 5.1 and 5.2.1.   

The young children failed to answer the POP questions. And they tended to admit the 
subject-oriented reading regardless of the affectedness of verbs. On the other hand, the L2 
learners seemingly succeeded in answering the POP questions. They, however, failed to identify 
affectedness of Japanese verbs, and they preferred object-oriented readings. This contrast 
indicates that L2 does not develop in the same way as L1. This is an expected result and 
indirectly supports the analysis by L1 transfer. 

  
 6 Conclusion   

In this study, the experiments regarding the difference of acquisition sequences of 
Japanese SDPs in L1 and L2 were conducted based on Koizumi (1994). The results of the     
experiments revealed that there was a distinct difference between L1 and L2 acquisition  

mean age                    3;4    4;4     5;6    6;2 

   n                         6      10     10      3 

affected-theme transitive   
kaku(draw)                  66.6    80      80     100 

katazukeru(put away)        100     90      100    100 

arau(wash)                  83.3    80      70     66.6  

kaku(draw)                 100     80       80     66.6 

non-affected-theme transitive 
oikakeru(chase)              0       0       20      0 

oikakeru(chase)             33.3    10       20      0 

kaburu(wear)                83.3    50        20   33.3 

dakkosuru(carry)            100    100       70    33.3 

head-government 
miseru(show)               16.6     0       100     100 

ageru(give)                 16.6    20        30      0 

antecedent-government 
warau(laugh)               16.6    30        60     66.6      

warau(laugh)                50     20        40     33.3 



                                        

Proceedings NWLC 2002: L1 and L2 Acquisition of Japanese                                                                            27

 
sequences. It supports Schwartz and Sprouse’s (1996) and Eubank’s (1996) hypothesis that L2 
learners use their L1 grammar at an early stage of L2 acquisition. 
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Perception of English /i/ and // by Japanese and Spanish Listeners: Longitudinal Results1

Geoffrey Stewart Morrison
Department of Linguistics, Simon Fraser University2

Flege’s Speech Learning Model predicts that if an L2 learner perceives an L2 speech
sound as similar to an L1 speech sound, the two sounds will be combined as a diaphone
category, the properties of which will eventually be intermediate between the properties
of the L1 and L2 sound. In contrast if the L2 sound is perceived as new, then a new
category will be established with properties which may eventually match the properties
of the L2 sound. Canadian English has two high front vowels: tense /i/ and lax //
differing in spectral and duration properties. Japanese has two high front vowels: long
/i/ and short /i/ differing in duration only. English /i/ and // are expected to be perceived
as similar to Japanese /i/ and /i/, and Japanese learners of English are predicted to
establish diaphone categories. Their identification of English /i/ and // is predicted to
initially match their perception of Japanese /i/ and /i/, but eventually be intermediate
between the native norms for the L1 and L2 categories. Spanish has one high front
vowel. Spanish learners of English are predicted to perceive English // as less similar
to Spanish /i/ than English /i/, and are predicted to eventually establish a new //
category. Their identification of English /i/ and // is predicted to initially be poor but
eventually match that of English listeners. These predictions were tested using a
multidimensional edited-speech continuum covering the English words /bt bit bd bid/.
Properties which varied in the continuum included vowel spectral properties and vowel
duration. A longitudinal study was conducted testing Japanese and Spanish speaking
learners of English one month and six months after their arrival in Canada. Japanese
listeners were found to have a primarily duration-based categorical boundary between
English /i/ and // which did not change between the initial and final tests. Spanish
listeners did not have a categorical identification pattern in the initial test, but they did
establish duration-based or spectrally-based categorical boundaries by the time of the
final test. Results were therefore consistent with the theoretical predictions.

1 Introduction
Flege’s (1995) Speech Learning Model (SLM) predicts that if an L2 learner perceives an L2

speech sound as “similar” to an L1 speech sound, then the listener will establish and perceive the two
sounds via a single diaphone category. Since instances of both the L1 and the L2 sound will contribute
to the development of the diaphone category, the SLM predicts that the properties of the diaphone
category will eventually be intermediate between the properties of the L1 and L2 sound. In contrast if
the L2 sound is perceived as “new”, then a new category will be established. A new category can be
established if the listener perceives at least some of the differences between the L1 and L2 sounds, and
the greater the perceived dissimilarity, the greater the chance that a new category will be established.

In Morrison, G. S., & Zsoldos, L. (Eds.) (2002). Proceedings of the North West Linguistics Conference 2002. Burnaby, BC, Canada: Simon Fraser University Linguistics Graduate Student Association.
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Since only instances of the L2 sound will contribute to this new category, its properties will eventually
match the native norms for the L2 sound (unless the category is deflected away from existing L1
sounds). The present study investigates the differences between Japanese and Spanish listeners’
longitudinal perception of English /i/ and //. The differences between the two groups are consistent with
differences due to the Japanese listeners perceiving both English vowels as similar to Japanese vowels,
and the Spanish listeners perceiving one of the English vowels as similar to a Spanish vowel, and
perceiving the other as new.

With respect to vowel quality, Japanese and Spanish speakers have similar five-vowel systems;
however, Japanese but not Spanish has phonemic contrasts between long and short vowels: Spanish has
one high front vowel /i/; and Japanese has two high front vowels, short /i/ and long /i/. Japanese long
and short vowels are traditionally described as having identical spectral properties (Akamatsu, 1997);
however, Fitzgerald (1996) found that Japanese speakers produced long vowels that were more
peripheral in the vowel space than short vowels. English has two high front vowels: lax // and tense /i/.
In General Canadian English (and several other varieties of English) the tense vowel is more peripheral
in the vowel space and, ceteris paribus, longer than the lax vowel.

The SLM predicts that L2 sounds will be perceived as similar or new sounds at a context
sensitive allophonic level, rather than at a phonemic level. Across languages, vowels preceding voiced
consonants tend to be longer than vowels preceding voiceless consonants (Chen, 1970; Kluender, Diehl,
& Wright, 1988). In English, the vowel duration difference is greater than in other languages and may
(possibly in combination with spectral cues in the vowel) be sufficient to cue the voicing distinction
(Halle, Hughes, & Radley, 1957; Raphael, 1972; Fox & Terbeek, 1977; Hogan & Rozsypal, 1980; Flege,
1989; Crowther & Mann, 1992). Vowel duration contrasts due to post-vocalic consonant voicing in
Japanese and Spanish are reported to be much smaller than in English (Crowther & Mann, 1992;
Takahashi, 1987; Tsukada, 1999; Navarro Tomás, 1916). Morrison (2002a) found that Japanese listeners
identified English /i/ preceding a voiceless consonant primarily as //; whereas, English /i/ preceding a
voiced consonant and English // preceding either a voiced or voiceless consonant were correctly
identified at rates of over 90%. He developed the hypothesis that English /i/ is assimilated to Japanese
long /i/ before a voiced consonant but assimilated to Japanese short /i/ before a voiceless consonant;
that English // is assimilated to Japanese short /i/ before both a voiced and voiceless consonant; that
English vowels assimilated to Japanese long /i/ are identified as English /i/, and that English vowels
assimilated to Japanese short /i/ are identified as English //. See Figure 1 for a graphical representation
of this hypothesis. Consistent with this hypothesis, Morrison (in press) found that Japanese listeners
identified members of an English /i/-// continuum according to vowel duration, and that they had a
categorical boundary in the same location as their categorical boundary for a Japanese /i/-/i/ continuum
with matching duration properties.

Experience with English is predicted to have little effect on Japanese listeners’ perception of
English /i/ and //. The assimilation pattern proposed by Morrison (2002a) results in two diaphone
categories:  English /i/ before a voiced consonant plus Japanese /i/; and English /i/ before a voiceless
consonant, plus English //, plus Japanese /i/ (see Figure 2). Since English /i/ and // allophones are
assimilated to Japanese /i/ and /i/ according to Japanese vowel duration criteria, English vowel
allophones contributing to a diaphone have duration properties within the range for the Japanese vowel
contributing to that diaphone. Hence, all vowel allophones contributing to diaphone categories have the
same duration properties as Japanese /i/ or /i/, and the duration properties of the diaphone categories
will continue to be identical to Japanese /i/ and /i/. One diaphone consists of Japanese /i/ and an
allophone of English /i/; since these vowels have very similar spectral properties (Strange et al., 1998;
Kewley-Port, Akahane-Yamada, & Aikawa, 1996) there will be no change in the spectral properties of
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this diaphone. The other diaphone consists of Japanese /i/, an allophone of English /i/, and English //;
although English // differs spectrally from Japanese /i/, movement of the properties of the diaphone
category towards  English // will be tempered by English /i/ which is spectrally very similar to Japanese
/i/. Hence the spectral properties of this diaphone category is predicted to remain close to Japanese /i/
and move only slightly in towards English //.

Figure 1 Durations of Canadian English high front vowels and hypothesised assimilation to Japanese long and short categories. The dashed
line represents the theoretical location of the categorical boundary between Japanese /i/ and /i/.

Figure 2 Hypothesised category formation for Japanese listeners.

Expressed in the terminology of Best’s (1995) Perceptual Assimilation Model (PAM), Spanish
listeners with limited exposure to English are predicted to assimilate English /i/ and // to Spanish /i/ via
a category-goodness assimilation pattern, with English /i/ as a good match for Spanish /i/ and English
// a poor match (see Figure 3). Spanish listeners’ ability to distinguish English /i/ and // is predicted
to be poor. This is consistent with the findings of Flege, Bohn, & Jang (1997), and Flege, Munro, & Fox
(1994) for the perception of English vowels by Spanish listeners. Experience with English is predicted
to improve Spanish listeners’ ability to distinguish English /i/ and //. Since English /i/ is very similar
to Spanish /i/ (Flege, 1991; Flege, Munro, & Fox, 1994), these two vowels will form a diaphone
category. Since English // is only a poor match for Spanish /i/, a new category will be established for
English // (see Figure 3). The new category will develop first duration and then spectral properties that
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English //
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diaphonenew

/i/// /i/

/e/ /i/

Assimilation Category formation

Spanish

are close to the English norm for //. The development from non-discrimination, to discrimination via
duration properties, to discrimination via spectral properties was predicted by Escudero (2000, 2001a).
The Spanish listeners are predicted to use duration differences to distinguish the vowels before using
spectral differences. According to Bohn’s (1995) Desensitisation Hypothesis, duration differences are
easier to perceive than spectral differences and will be preferred if the listener’s L1 has not exposed
them to spectral contrasts in a particular part of the vowel space resulting in desensitisation to spectral
differences.

Figure 3 Hypothesised assimilation and category formation for Spanish listeners.

2 Methodology
2.1 Participants
The Canadian English participants (3 women, 4 men) had lived until age 16, and for most of the

remainder of their lives, in an Anglophone region of Canada west of Quebec. The group had a mean age
of 30 (range 25-38). The Japanese (4 women, 3 men) and Mexican Spanish (3 women, 2 men)
participants were undergraduate students attending academic exchange programmes in Vancouver. Their
programmes did not include any instruction in English pronunciation. They had lived in Vancouver for
a period of less than 2 months prior to data collection. They had lived at least until age 16 in
Japan/Mexico, and as children, had not been immersed in a language other than Japanese/Spanish. They
had never lived outside Japan/Mexico for a continuous period of more than three months, and had not
lived in an English speaking country during the year prior to their arrival in Canada. The Japanese group
had a mean age of 20 (range 19-22). They had studied English in school for 7-9 years, starting at age 13
or 14. The Spanish group had a mean age of 20 (range 18-22). They had studied English in school for
12-15 years, starting at age 4-6. 

2.2 Stimuli
2.2.1 Target segments and carrier sentences

The English target words (“bit, beat, bid, bead” /bt bit bd bid/) were chosen to exemplify the
English vowels /i/ and // in a stressed position followed by both a voiced and voiceless plosive. The
carrier sentences (which matched a Japanese carrier sentence used in another part of the wider study)
was “What they’re wearing are beat suits.” Strange et al. (1998) found that the use of a carrier sentence,
as compared to the presentation of target words in isolation, can have a significant impact on perception,
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such that long English vowels were assimilated to Japanese long vowels more often in a sentence
condition than in an isolated word condition.

2.2.2 Acoustic properties of stimuli
Perceptual stimuli were constructed using edited natural speech based on the productions of a

34 year-old male monolingual English speaker who had lived most of his life in Vancouver. Recordings
were made in a soundproofed room using a Sony MZS-R5ST Mini Disc recorder and a Sony ECM-
MS907 microphone. The speaker read randomised lists of stimulus sentences at normal, slow, and fast
speaking rates. The recordings were digitally transferred to computer, were analysed, and were used to
create the stimuli using Praat computer software. Details of the procedure are given in Morrison
(2002b).

A multidimensional continuum was created in which acoustic properties varied along the
following dimensions: vowel spectra (5 points), vowel duration (7 points), plosive closure duration (5
points), and speaking rate (2 points). The dimensions are represented visually in the cuboids shown in
Figure 4.

The F1, F2, and F3 values at the midpoints of the vowels are given in Table 1. The properties
of spectral points1 and 5 were the mean spectral values from the model speaker’s /i/ and //. The five
points were evenly spaced on the mel scale (which unlike the Hz scale has a linear relationship to human
frequency perception). The mel - Hertz conversion formulae are: 

fmel = (1000 / log 2) log(fHz / 1000 + 1)

fHz = 1000 (10 fmel / (1000 /  log 2) - 1)

Figure 4 Cuboids representing the dimensions along which the perceptual stimuli vary. Vowel duration (durv) from front to back: 1 is shortest
and 7 longest. Vowel spectral properties (spec) from right to left: 1 is most //-like and 5 most /i/-like. Consonant closure duration (durc) from
bottom to top: 1 is shortest and 5 longest. Speaking rate: left cube is slow and right cube is fast. Dots represent individual stimuli. The
triangles represent the position of typical “bit, beat, bid, bead” produced by the model speaker.
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The vowel and consonant durations of the stimuli are given in Table 2. The range of durations
for the English stimuli was expanded to cover the same range as the durations for Japanese stimuli used
in another part of the wider study. The duration points were evenly spaced on a logarithmic scale. This
method of dividing the duration continuum was used by Escudero (2000, 2001a, 2001b) predicated on
the concept that duration is perceived logarithmically (Turk, cited in Escudero, 2000). Conversions
between stimulus point values (P) and time (t) in milliseconds can be made using the following
formulae:

vowel duration t = 60 × 1.2(P-1) P = log1.2(t / 60) + 1

consonant duration t = 40 × 1.45(P-1) P = log1.45(t / 40) + 1

Based on mean values from the English and Japanese model speakers, sentence durations for the
slow and fast speaking rates were 1.541 and 1.265 seconds respectively (excluding the duration of the
target segments). Stimulus vowels had durations and spectral properties within 2.5% of the values given
in Tables 2 and 3. Consonant closure consisted of periods of silence. 

Table 1 Spectral values at the midpoints of the vowels in the perceptual stimuli.

Endpoint
vowel

Dimension
point 

F1 F2 F3

Hz mel Hz mel Hz mel

 1 410 496 1700 1433 2465 1793

2 370 454 1834 1503 2569 1836

3 330 412 1974 1572 2676 1878

4 292 370 2121 1642 2786 1921

i 5 255 328 2275 1712 2900 1964

Table 2 Durations (in milliseconds) of the vowels and consonants in the perceptual stimuli. 

Dimension point 1 2 3 4 5 6 7

Vowel duration 60 72 86 104 124 149 179

Consonant closure duration 40 58 84 122 177

2.3 Data Collection
Canadian English participants were tested once. Japanese and Mexican-Spanish participants

were tested approximately one month after their arrival in Canada and again approximately five months
later. Participants were tested individually in a soundproofed room. They listened to the stimuli
presented in random order via MEDS computer software over Optimus HP340 headphones, and
responded to each English stimulus by clicking on one of five pictures on the computer screen. Four of
the pictures represented the words “bit, beat, bid, bead.” The fifth picture, an “X,” was a null response
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3a point for a model with one variable, a plane for a model with three variables etc.

which the participants were instructed to use if they heard a word other than one of the four target words.
Pictures were used in order to avoid potential confusion from orthographic representations of the target
words (The letter “i” in English “bit” and “bid” represents English // but in Spanish and romanised
Japanese orthography “i” represents vowels which are closer to English /i/). Participants were trained
to interpret the pictures before the perception test. The computer played a stimulus once and did not
proceed until the participant had given a response. The inter-trial interval was 500 ms. The order of the
pictures was assigned randomly for each trial. A subset of 24 stimuli was used as a warm-up before the
full set of 350 stimuli, each of which was identified once. 

3 Results and Discussion
3.1 Statistical analysis procedures
Discriminant analyses were applied to each groups’ data in order to determine which cues were

used by the listeners, the relative weighing of the cues, whether perception of the two vowels was
categorical, and, if so, the position of categorical boundaries between phonemes. 

The procedure described below (based on information in SPSS, 1999; Brown & Wicker, 2000;
and Stevens, 2002) was carried out using SPSS software. A discriminant analysis takes cases which are
labelled as belonging to known groups and estimates the coefficients of predictor variables that best
characterise the differences between the groups. The linear combination of variables is known as a
discriminant function. A single discriminant function describes the difference between two groups.
Given predictor variables x, y,  ..., n a discriminant function value z is calculated as follows:

z = Cx x + Cy y + ... + Cn n + Cconstant (1)
where Cx, Cy, ..., Cn and Cconstant are the
coefficients generated by the analysis

The analysis also calculates the within-group means which are the values of the discriminant function
at the group centroids. Let zα be the value of the discriminant function at the centroid of group α, and
zβ be the value of the discriminant function at the centroid of group β. If, for given values of x, y, ..., n
the value of z is closer to zα than zβ, then the model derived from the discriminant analysis will classify
a case with those x, y, ..., n values as a member of group α. 

Of interest in the present study is the categorical boundary between the two groups, in the
example above this may be defined as the line described by  x, y, ..., n values such that the z value is
exactly half way between zα and zβ. For a model with two variables, this is the line3 such that the
probability that the case is a member of group α is 0.5 (and 0.5 for group β). To obtain an indication of
the sharpness of the categorical boundary between the groups, lines can be calculated for x, and y
combinations with 0.1 and 0.9 probability of being assigned to group α (0.9 and 0.1 for group β). A
small distance between the 0.1 and 0.9 probability lines would indicate a sharp boundary (assuming that
a linear model is appropriate), a large distance would indicate a fuzzy boundary. In the present study,
listeners’ perception will be deemed categorical only if the distance between the 0.1 and 0.9 probability
points/lines/planes is less than half the range of spectral and duration properties tested (i.e. less than 3
for durv [range 1 to 7], less than 2 for spec and durc [range 1 to 5]). The 0.1 and 0.9 probabilities were
chosen as values which would clearly delineate robust identification of a given category whilst allowing
for random errors due to non-linguistic factors such as fatigue. Posterior probabilities for assignment
to group α can be calculated using the following formula:
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Formula 1 can be transformed into Formula 4 so that for given values of y, ..., n it is possible to calculate
an x value:

x = (z - Cconstant - Cy y - ... - Cn n) / Cx (4)

An example of an application of the above process would be the derivation of a categorical boundary
between English // and /i/ based primarily on spectral properties. The discriminant analysis is applied
to the predictor variables spec (vowel spectral properties), durv (vowel duration), durc (consonant
duration), and spd (speaking rate). durv, durc, and spd are systematically varied from 1-7, 1-5, and 1-2
respectively and substituted into Formula 5 to produce corresponding values for spec.

spec = (z - Cconstant - Cspd·spd - Cdurc·durc - Cdurv·durv) / Cspec (5)

Cspec,  Cdurv, Cdurc, Cspd, and Cconstant are coefficients generated by the discriminant analysis. z is calculated
from Formula 3 in which zα and zβ, the discriminant function values at the // and /i/ group centroids
respectively, are generated by the discriminant analysis. The values 0.1, 0.5, and 0.9 are substituted for
p (the probability of a case being assigned to the // group). The spec, durv, durc, and spd values are then
graphed in the four dimensional space defined by the continuum dimensions (see Figure 4).

Other information supplied by the discriminant analysis includes Wilks’s lambda, chi-square and
classification results. Wilks’s lambda (Λ) is the ratio of within-group variablility to total variability in
the discriminator variables. Values close to 1 indicate that almost all the variability is due to within-
group differences, values close to 0 indicate that almost all the variability is due to group differences.
A chi-square (χ2) test indicates whether the variability related to group differences is statistically
significant. Classification results indicate the success of the model at assigning cases to the group to
which they actually belong. High correct-classification scores would indicate that the boundary is sharp
and linear. Low correct-classification scores may indicate that the boundary is fuzzy or that it is non-
linear. Cross-validated correct-classification scores are derived by determining the classification of each
case by a model including all cases except the case being tested (i.e. a jackknife, leave-one-out, or U-
method proceedure).

The discriminant analysis also supplies standardised canonical discriminant function coefficients
which indicate the relative weight of the contribution of each variable in the model. Standardised
coefficients will compensate for the differences in the range of values of the predictor variables in the
present study, eg. durv has values from 1 to 7 but spd only has values of 1 and 2.

In order to determine which variables were significant contributors to the listeners’ vowel
identification, variables were entered into the model in a stepwise manner. At each step the variable
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which maximised the F ratio between the groups was entered or removed from the model. Variables
were only entered if they had an F ratio significance of .05 or less and removed if they had an F ratio
significance of .10 or less. Stepwise methods may include too many variables, therefore the last
variables entered into the model (corresponding to the variables with the lowest weighting in the results
below) may in fact not be relevant factors in the listeners’ perception.

3.2 Canadian English Participants
A discriminant analysis was conducted on the native English listeners’ group results to determine

their categorical boundary between English /i/ and //. The variables entered into the model were spectral
properties, vowel duration, and consonant duration, but not speaking rate. This suggests that speaking
rate did not affect the English participants’ vowel perception. The model was highly successful at
categorising the English participants’ responses, resulting in a cross-validated correct classification rate
of 95.5%. Λ = .234 and χ2(3, N = 2101) = 3045.365, p < .0005.

Figure 4 shows the planes describing the categorical boundary derived from the discriminant
analysis of the English participants’ /i/ and // perception. The spectral values of the planes were
calculated by substituting the coefficients and function values in Table 3 into Formulae 3 and 4. The 0.5
probability of // identification plane indicates the position of the categorical boundary. The distance
between the 0.9 and 0.1 probability of // identification planes provides a measure of the sharpness of
the categorical boundary. The planes are almost perpendicular to the spec axis indicating that the native
English participants based their vowel identification overwhelmingly on the spectral properties of the
vowel. The standardised canonical discriminant function coefficients, see Table 4, indicate that the
relative weighting given by the English participants to the different variables were 84% for vowel
spectral properties, 11% for vowel duration, and 5% for consonant duration. The spectral value at the
centre of the planes, i.e. the mean spectral value of the boundary between /i/ and //, was 3.07 (F1, F2,
F3 = 415, 1568, 1875 mel; 333, 1964, 2668 Hz). The spectral distance between 0.1 and 0.9 probability
of // identification was 0.44 (∆F1, ∆F2, ∆F3 = 18, -30, -19 mel; 17, -62, -47 Hz4) indicating a sharp
boundary.

Figure 4 Planes describing the categorical boundary between /i/ and // derived from the linear discriminant function carried out on the
identification responses of native English participants. Axes: spec = spectral properties, durv = vowel duration, durc = consonant duration.
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Table 4 Discriminant function coefficients and centroid values from the discriminant analysis carried out on the
identification of /i/ and // by native English listeners.
  

Coefficients Centroid Values

Unstandardised Standardised  i

spec 1.395 1.002
-1.84 1.775

durv 0.064 0.128

durc -0.046 -0.065

constant -4.431

3.3 Japanese Participants
3.3.1 Initial test

A discriminant analysis was conducted on the Japanese listeners’ group results to determine their
categorical boundary between English /i/ and //. The results of one participant, JP09, were radically
different to the results of the remainder of the Japanese participants (see Morrison, 2002b, for details)
and were therefore not included in the general analysis of the Japanese participants’ responses. The
variables entered into the model were spectral properties, vowel duration, and consonant duration, but
not speaking rate. This suggests that speaking rate did not affect the Japanese listeners’ vowel
perception, and is in accordance with the results of other studies (Strange et al., 1998; Guion et al., 2002,
Ingram & Park, 1997) that found little effect for speaking rate on Japanese listeners’ identification of
English lax versus tense vowels. The discriminant-analysis model was moderately successful at
categorising the responses, resulting in a cross-validated correct classification rate of 85.9% (see Table
4.3). Λ = .468 and χ2(3, N = 1907) = 1446.863, p < .0005.

Figure 5  Planes describing the categorical boundary between English /i/ and // derived from the linear discriminant function carried out
on the identification responses of Japanese participants in the initial test.
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Figure 5 shows the planes describing the categorical boundary derived from the discriminant
analysis of the Japanese participants’ /i/ and // perception. The duration values of the planes were
calculated from the coefficients and function values in Table 5. The orientation of the planes indicates
that the Japanese participants based their vowel identification primarily on the duration properties of the
vowel. The standardised canonical discriminant function coefficients, see Table 5, indicate that the
relative weighting given by the Japanese participants to the different variables were 63% for vowel
duration, 28% for vowel spectral properties, and 9% for consonant duration. The duration value at the
centre of the planes, i.e. the mean duration of the boundary between /i/ and //, was 4.22 (108 ms). The
vowel duration distance between 0.1 and 0.9 probability of // identification was 1.49 (29 ms at the
centre of the planes) indicating a relatively sharp boundary. The slopes due to the use of secondary cues
resulted in a considerable range for the duration value of the boundary: The duration range for the 0.5
planes was 2.98 to 5.46 (86 to 135 ms), and for the 0.1 and 0.9 planes 2.24 to 6.20 (75 to 155 ms).

The Japanese participants’ use of spectral properties may be a result of learning English.
Although still relying primarily on transfer of L1 duration criteria, they may have realised that English
/i/ and // differ spectrally and have begun to shift their cue weighting towards greater use of spectral
properties. L1 experience, however, may have caused sensitivity to spectral properties: Fitzgerald (1996)
found that Japanese speakers produced long vowels that were more peripheral in the vowel space than
short vowels. He found that, with only F1 and F2 as independent variables, a discriminant analysis on
all vowels correctly classified 77% of /i/ and 69% of /i/ vowels. The existence of spectral differences
leads to the possibility that spectral properties may in fact be a secondary cue differentiating long-short
vowel pairs in Japanese. Further research is planned to determine whether this is the case.

Table 5 Discriminant function coefficients and centroid values from the discriminant analysis carried out on the
identification of /i/and // by Japanese listeners.
  

Coefficients Centroid Values

Unstandardised Standardised  i

spec 0.324 0.436
-0.949 1.198

durv 0.688 0.996

durc -0.102 -0.143

constant -3.444

3.3.2 Final test
A discriminant analysis was conducted on the Japanese listeners’ group results (excluding the

results of JP09) to determine their categorical boundary between English /i/ and // in the final test. The
variables entered into the model were vowel duration, spectral properties, consonant duration, and
speaking rate). The discriminant-analysis model was moderately successful at categorising the responses
resulting in a cross-validated correct classification rate of 87.6%; see Table 6. Λ = .408 and χ2(4, N =
1983) = 1772.409, p < .0005.
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Figure 6 Planes describing the categorical boundary between /i/ and // derived from the linear discriminant function carried out on the
identification responses of Japanese participants in the final test.

Figure 6 shows the planes describing the categorical boundary derived from the discriminant
analysis of the Japanese participants’ /i/ and // perception. The duration values of the planes were
calculated from the coefficients and function values in Table 6. The slope of the planes indicates that
the Japanese participants based their vowel identification primarily on the duration properties of the
vowel. The standardised canonical discriminant function coefficients, see Table 6, indicate that the
relative weighting given by the Japanese participants to the different variables were 62% for vowel
duration, 26% for vowel spectral properties, 9% for consonant duration, and 4% for speaking rate. The
duration value at the centre of the planes, i.e. the mean duration of the boundary between /i/ and //, was
4.23 (108 ms). For a single speaking rate, the vowel duration distance between 0.1 and 0.9 probability
of // identification was 1.61 (24 ms at the centre of the planes) indicating a relatively sharp boundary.
Across speaking rates, the difference was 1.69 (27 ms). The slope due to the use of secondary cues
resulted in a vowel duration range of 3.03 to 5.44 (87 to 135 ms) for the 0.5 line, and of 2.42 to 6.05 (78
to 151 ms) for the 0.1 and 0.9 planes.

A comparison between the Japanese participants’ perception patterns for the initial and final
English tests reveals little change other than the inclusion of speaking rate in the model for the final test
but not the initial test. The contribution due to speaking rate, was, however, very small in the final test.
The weighting of this cue was only 4%, and the weighting of other cues was very similar between tests
(63, 28, and 9% for vowel duration, vowel spectral properties, and consonant duration respectively in
the initial test, compared to 62, 26, and 9% in the final test). Measured to the nearest millisecond, the
position of the mean value of the categorical boundary remained unchanged at 108 ms. The distance
from the 0.1 to 0.9 probability boundaries was also similar, 29 ms in the initial test and 27 ms in the
final test.  Six months (compared to one month) living in an English speaking society had no effect on
the Japanese listeners’ perception of English  /i/ and //.
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5Since each stimulus was identified only once, it was not possible to calculate an intra-speaker consistency rate.
Given the large number of stimuli, it was not possible to obtain multiple responses without fatiguing the listeners.

6The criterion for categorical perception was that the distance from the 0.1 to 0.9 probability boundaries was less
than half the range of stimulus values tested, in this case less than 3, half the vowel duration range (1 to 7).

Table 6 Discriminant function coefficients and centroid values from the discriminant analysis carried out on the
identification of /i/and // by Japanese listeners in the final test.
  

Coefficients Centroid Values

Unstandardised Standardised  i

spec 0.309 0.418
-1.053 1.375

durv 0.741 1.009

durc -0.106 -0.150

spd 0.122 0.061

constant -3.766

3.4 Spanish Participants
3.4.1 Initial test

A discriminant analysis was conducted on the Spanish listeners’ group results to determine their
categorical boundary between English /i/ and //. The only variable entered into the model was vowel
duration resulting in a cross-validated correct classification rate of 63.7%. This suggests that the Spanish
participants based their identification of /i/ and // on vowel duration alone irrespective of other potential
cues. The high Wilks’s lambda indicates a high within-group variability: Λ = .911 and χ2(1, N = 1577)
= 147.407, p < .0005. Visual inspection of graphs of individual participants’ raw data (see example in
Figure 7) did not reveal large contiguous subsets of stimuli that were clearly identified as one or other
of the vowels. This suggests that the low correct-classification rate may in part be accounted for by a
lack of consistency in intra-listener responses.5

The 0.1, 0.5, and 0.9 probability of // identification points were calculated from the coefficients
and function values in Table 7. The Spanish participants’ 0.5 probability of // identification was 3.95
(103 ms). The vowel durations for 0.1 and 0.9 probability of // identification were 0.59 (56 ms) and
7.30 (189 ms). These were greater than the range of vowel durations tested, indicating that there was
no categorical boundary.6 The Spanish participants’ use of vowel duration in the perception of /i/ and
// is shown graphically in Figure 8. The line representing the mean proportion of stimuli identified as
// has a shallow slope, again indicating that the Spanish group’s perception was not categorical.
Separate discriminant analyses were also conducted on individual Spanish listeners’ responses. No
individual Spanish listener was found to have categorical perception of English // and /i/.
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Figure 7 A typical English vowel identification pattern for a Spanish participant in the initial test.

Figure 8 Proportion of stimuli identified as // by Spanish participants. Squares represent mean values for given durations. Circles represent
probabilities derived from the discriminant analysis. Dashed lines represent 0.1, 0.5 and 0.9 probability thresholds.

Table 7 Discriminant function coefficients and centroid values from the discriminant analysis carried out on the
identification of /i/ and // by Spanish listeners.
 

Coefficients Centroid Values

Unstandardised Standardised  i

durv 0.522 1
-0.336 0.291

constant -2.079
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Figure 9 The English vowel identification pattern of Spanish participant SP02 in the initial and final tests.

3.4.2 Final test
In the final test, four of the five Spanish participants showed categorical perception of English

/i/ and //. One had a categorical boundary based on vowel spectral properties and three had a categorical
boundary based on vowel duration.

Participant SP02 had a perception pattern which was very similar to that of the native English
participants. As can be seen in Figure 9, she had a categorical boundary between English /i/ and // based
on the spectral properties of the stimuli. Variables entered into the discriminant analysis were vowel
spectral properties and vowel duration. The standardised canonical discriminant function coefficients,
see Table 8, indicate that the relative weighting given by the Japanese participants to the different
variables were 83% for vowel spectral properties and 17% for vowel duration. The model had a
moderate cross-validated correct classification rate of 78.3%. Λ = .592 and χ2(2, N = 350) = 182.133,
p < .0005. Spectral values were calculated from the coefficients and function values in Table 8. The
mean spectral value of the boundary between /i/ and //, was 3.05 (F1, F2, F3 = 414, 1569, 1886 mel;
332, 1966, 2670 Hz), very close to the mean value obtained for the English participants of 3.07 (F1, F2,
F3 = 415, 1567, 1875 mel; 333, 1964, 2668 Hz). The spectral distance between 0.1 and 0.9 probability
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of // identification was 1.46 (∆F1, ∆F2, ∆F3 = 61, -102, -62 mel; 57, -209, -159 Hz), approximately
three times greater than that obtained for the English participants. The 0.1 to 0.9 distance was, however,
sufficiently small to be within the criterion for categorical perception (i.e it was less then 2, half the
range of spectral values tested).

In summary, apart from the fact that SP02 had a fuzzier categorical boundary than that of the
native English participants, she had developed native-like perception of English /i/ and //.

                           initial test                                                         final test

Figure 10 Proportion of stimuli identified as // by Spanish participants SP03, SP04, and SP06 in the initial test (left) and the final test (right).
Squares represent mean values for given durations. Circles represent probabilities derived from the discriminant analysis. Dashed lines
represent 0.1, 0.5 and 0.9 probability thresholds.

In the final test, participants SP03, SP04, and SP06 had a categorical boundary between English
/i/ and // based on vowel duration. A discriminant analysis was conducted on their results to determine
the location of their categorical boundary. The only variable entered into the model was vowel duration
and the cross-validated correct classification rate was 79.4%. Λ = .609 and χ2(1, N = 1037) = 512.362,
p < .0005. The 0.1, 0.5, and 0.9 probability of // identification points were calculated from the
coefficients and function values in Table 9. The categorical boundary point between these participants’
perception of /i/ and // was 4.20 (107 ms). The vowel duration distance between 0.1 and 0.9 probability
of // identification was 2.13 (42 ms) indicating a relatively fuzzy boundary. The distance between the
0.1 and 0.9 probability points was much less in the final test than that calculated for the same
participants in the initial test, the latter being 6.59 (133 ms) centred on a 0.5 probability point of 4.02
(104 ms). The model included only vowel duration as an independent variable. (Discriminant function
coefficients and centroid values for this model are given in Table 10. Λ = .908 and χ2(1, N = 1028) =
98.911, p < .0005.)  Their boundary in the final test was, therefore, much sharper than it had been in the
initial test and met the criterion for categorical perception. Figure 10 shows a visual comparison of the
three participants’ non-categorical perception in the initial test and categorical perception in the final
test. Figure 11 shows an example of one listener’s change in perception from the initial to the final test.

In summary, although the categorical boundary was somewhat fuzzy, three Spanish participants
had developed categorical perception of English /i/ and // based on vowel duration.
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Figure 11 The English vowel identification pattern of Spanish participant SP03 in the initial and final English tests.

Table 9 Discriminant function coefficients and centroid values from the discriminant analysis carried out on the
identification of /i/ and // by participant SP03, SP04, and SP06 in the final test.
  

Coefficients Centroid Values

Unstandardised Standardised  i

durv 0.64 1
-0.706 0.906

constant -2.568
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Table 10 Discriminant function coefficients and centroid values from the discriminant analysis carried out on
the identification of English // and /i/ by Spanish listeners SP03, SP04, and SP06 in the initial test.
  

Coefficients Centroid Values

Unstandardised Standardised  i

durv 0.524 1
-0.314 0.322

constant -2.104

In summary, as predicted, by the final English test the majority of Spanish participants had
developed categorical perception of English /i/ and //. Three identified the English vowels using vowel
duration. One had a native-English-like boundary based on vowel spectral properties. Their categorical
boundaries were somewhat fuzzy which may be indicative of an intermediate stage in development. It
may be that with additional exposure to English the categorical boundary will become sharper.

4 General Discussion and Conclusions
Increased exposure to English did not change the Japanese listeners’ perception of English /i/

and //. This is consistent with the hypothesis that Japanese listeners assimilate allophones of English
/i/ and // to Japanese /i/ and /i/ resulting in diaphone categories. Although some spectral change had
been predicted, the predicted change was slight, so the fact that no change was detected does not falsify
the hypothesis. Also, as predicted, increased exposure to English changed the Spanish listeners’
perception of English /i/ and //. This is consistent with the hypothesis that Spanish listeners perceive
English /i/ and // via a category-goodness assimilation and establish a new category for English //.

Since Japanese and Spanish have similar five-vowel-quality systems but differ in that Japanese
but not Spanish has a long-short vowel contrast, the difference in perception patterns between the
Japanese and Spanish listeners suggests that the Japanese listeners’ categorical perception of the English
vowels was due to transfer of the Japanese long-short contrast. Since three of the five Spanish listeners
developed a duration-based categorical boundary between English /i/ and // by the time of the final test,
it could be argued that the difference in perceptual patterns between the Japanese and Spanish listeners
in the initial test was due to the Japanese listeners being further along a developmental process than the
Spanish listeners, i.e. that the Japanese listeners had earlier had non-categorical duration-based
perception of English /i/ and // but had developed categorical perception by the time of the initial test.
Given the difference in English experience between the two groups it seems highly unlikely that this
could be the case. Such an explanation would be highly tenable if the Japanese listeners had more
English experience than the Spanish listeners; however, the opposite was the case: The Spanish listeners
had studied English for almost twice as many years as the Japanese listeners (12-15 compared to 7-9
years) and had started studying English at a much younger age (4-6 compared to 13-14). The weight of
evidence therefore supports the hypothesis that Japanese listeners identify English /i/ and // via
assimilation to Japanese /i/ and /i/ according to the same long-short vowel duration criteria used to
identify Japanese /i/ and /i/.
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Vowel Devoicing in Tokyo Japanese 
 

Mihoko Teshigawara
Department of Linguistics, University of Victoria 

 
This paper proposes a phonological analysis for vowel devoicing in Tokyo 
Japanese using the framework of Optimality Theory (Prince and Smolensky, 1993). 
Generally speaking, in Japanese the high vowels /i, u/ are devoiced when they 
occur between two voiceless consonants. However, there are some contexts where 
such a simple generalization does not hold, e.g., so called “word-final devoicing” 
and when devoiceable vowels are accented. This paper attempts to provide a 
unified analysis for such issues as well as for the canonical context. 

 
 
1 Introduction

Japanese is frequently cited as an example of a language with voiceless vowels (Jaeger, 
1978; Vance, 1987). Examples of vowel devoicing in Japanese, which represent a range of issues 
addressed in this paper, are as follows: 

 
(1) a. /sika/ ‘deer’ [ika] 
 b. /hukahuka/ ‘soft’ [ukauka] 
 c. /kasi/ ‘lyrics’ [kai] 
 d. /kika/ ‘vaporization’ [kika] or [kika] 
 e. /sihai/ ‘domination’ [ihai] or [ihai] 
 
As a first approximation, in Japanese the high vowels /i, u/ devoice when they occur between two 
voiceless consonants ([1a] and [1b]). In addition, high vowels devoice word-finally as in (1c), and 
free variation can be observed in certain contexts ([1d] and [1e]) where accent (indicated by an acute 
accent) and vowel devoicing interact. The examples (1a) to (1e) are all from Tokyo Japanese. In this 
paper, I will attempt to provide a unified phonological analysis of these data. 

As a starting point, it is necessary to review how Japanese vowel devoicing has been 
represented in previous phonological studies. Some early studies in standard SPE represented 
Japanese vowel devoicing using [–voice], and considered it as an assimilation process in the feature 
[voice] (e.g., McCawley, 1968). The following is a simplified version of McCawley (1968: 127): 

 
(2) V [+high] → [–voice] / [–voice] __ [–voice] 
 
There were also some researchers who considered high vowels to be deleted rather than devoiced 
(e.g., Ohso, 1973: 13). To my knowledge, no early phonological study has investigated phonetic 
motivations for vowel devoicing. 

Recently two major studies were published on Japanese vowel devoicing. Tsuchida (1997) 
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and Varden (1998) investigated vowel devoicing in Tokyo Japanese in depth, using Optimality 
Theory (Prince and Smolensky, 1993; henceforth OT) and Feature Geometry, respectively. What is 
shared by these two studies is that both Tsuchida (1997) and Varden (1998) assume that Japanese 
voiceless vowels are specified as [spread glottis]1 (henceforth [s.g.]) instead of [–voice]. Their 
proposals are based on previous researchers’ (e.g., Hirose, 1971; Yoshioka, 1981) and Tsuchida’s 
observations of the glottis using a fiberscope and electromyography. (See Tsuchida [1997] for 
previous literature on this methodology.) It was observed that Japanese fricatives and voiceless 
vowels were produced with a wide glottal opening, whereas voiceless stops were produced with a 
narrow glottal opening. Based on this articulatory similarity, Tsuchida suggests that Japanese 
fricatives and voiceless vowels be specified for [s.g.]. Varden (1998) adopts Tsuchida’s approach 
with a minor difference; vowel devoicing process is represented as the surfacing of the feature [s.g.] 
in Tsuchida (1997), whereas it is represented as the spreading of [s.g.] to the voiceless vowel in 
Varden (1998).2 Henceforth, this will be called the “spread-glottis approach”. However, it seems 
arbitrary to specify voiceless vowels as [s.g.], since Japanese lacks a phonological contrast between 
aspirated and unaspirated consonants, which would involve the feature [s.g.]. The spread-glottis 
approach poses a problem to symmetry of features; in Japanese, [voice] is the contrastive feature for 
obstruents, while [s.g.] is not. Aside from the observation of glottal openings, no phonetic grounding 
is provided to motivate the [s.g.] specification for voiceless vowels in either Tsuchida (1997) or 
Varden (1998). It should be noted that, based on their informal observations of the glottis during the 
production of voiced/voiceless vowels in Korean, Jun et al. (1998: 31) suggest that “maximal glottal 
opening area, or the duration of glottal opening by themselves will not predict vowel devoicing.” To 
sum up, the specification of all high vowels for [s.g.], based only on glottal openings observed 
during the production of voiceless vowels, is not justified. (See Teshigawara [2001] for a detailed 
discussion of problems with the spread-glottis approach.) 

In this paper, an alternative analysis for vowel devoicing in Tokyo Japanese will be 
proposed using the feature [–voice] in the OT framework. I will draw on Jaeger’s (1978) 
aerodynamic account for high vowel devoicing and other aerodynamic accounts drawn from other 
researchers’ phonetic studies in proposing markedness constraints used in the analysis. In Section 2, 
the basic facts about vowel devoicing in Tokyo Japanese will be introduced. In Section 3, I will 
propose an OT analysis. It will be shown that the aerodynamically motivated constraints can 
successfully predict correct outputs not only in the canonical devoicing context, but also in 
word-final position and in the case of accented vowels. Conclusions follow in Section 4. 

 
2 Basic Facts about Vowel Devoicing in Tokyo Japanese 

Japanese has five vowels, /i, e, a, o, u/, and each of the five vowels has two distinctive 
lengths, i.e., short and long. No long vowel devoices under any circumstances in any Japanese 
dialect, which is consistent with Greenberg’s (1969) observation that voiceless long vowels are 
universally more marked than voiceless short vowels. Among the short vowels, two high vowels /i, 
u/ are devoiced when preceded and followed by voiceless obstruents, as can be seen in the following 

                                                  
1 Since Tsuchida (1997) assumes that laryngeal features are privative, her specification of voiceless vowels is [spread 
glottis], as opposed to Varden’s (1998) [+spread glottis]. 
2 In Tsuchida’s (1997) analysis, all high vowels are specified for [s.g.], and only those that are flanked by two voiceless 
consonants devoice except for those in some “inhibitory” contexts.  In Varden (1998), high vowels flanked by two 
voiceless consonants receive [+spread glottis] from the preceding consonant. 
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examples from Tokyo Japanese.3 
 

(3) a. /sika/ ‘deer’ [ika] cf. /siika/ ‘poetry’ [iika] *[iika] 
 b. /kikon/ ‘married’ [kiko]    
 c. /hukahuka/ ‘soft’ [ukau ka]    
 d. /sukii/ ‘ski’ [sukii]    
 
In each of the four examples (3a) to (3d), the high vowel between two voiceless consonants is 
devoiced. 

In addition to high vowels, K. Sakuma mentions that the non-high vowels, i.e., /e, a, o/ also 
devoice occasionally, as shown in italics in such words as /haha/ ‘mother’, /kakaru/ ‘to hang’ and 
/koko/ ‘here’ (Sakuma, 1929: 231–232, cited in Vance, 1987: 48–49). However, it is also noted that 
non-high vowel devoicing occurs far less often than high vowel devoicing. (See e.g., Venditti and 
van Santen [1998] for actual devoicing rates of non-high vowels.) Thus, it seems reasonable to say 
that high vowels devoice in Tokyo Japanese. 

Although it has been noted that a high vowel preceded by a voiceless consonant and 
followed by a voiced consonant can devoice in fast speech (e.g., Beckman, 1994), the devoicing rate 
in such environments is not comparable to that between voiceless consonants. N. Yoshida and Y. 
Sagisaka (1990, cited in Yoshida, 1998 and 1999) point out that devoiced high vowels preceded by a 
voiceless consonant and followed by a voiced consonant made up only 4% of devoiced vowels in 
their data. Thus, the analysis presented here will focus only on devoicing of Japanese high vowels 
between voiceless consonants. 
 
3 Analysis 

3.1 Analysis of basic facts 
The fact that high vowels devoice between voiceless consonants can be captured by the 

following context-sensitive markedness constraint: 
 

(4) HVD (HIGH VOWEL DEVOICING) (preliminary version) 
*C V [+high] C 
No voiced high vowel between voiceless consonants. 

 
This constraint is phonetically grounded. Jaeger (1978) observed that the tendency to devoice high 
vowels is aerodynamically grounded. She examined the Stanford Phonology Archive, which consists 
of information on the phonological systems of 221 languages, and found 44 languages with 
voiceless vowels. Of these 44 languages, 24 devoice only part of their vowel system: of these 24, 20 
either devoice only high vowels or preferentially high vowels. Japanese is cited as an example of the 
latter group. The relatively narrow oral cavity necessary to produce high vowels (compared to 
non-high vowels) produces a high supraglottal air pressure. When the supraglottal air pressure 
becomes too high, the vocal fold closure, which is essential for vocal fold vibration (i.e., voicing), 
cannot be sustained; therefore, the vocal folds open up, and voicing stops. In addition, the following 
cross-linguistic perceptual evidence may suggest that the acoustic influence of vowels on preceding 
                                                  
3 Throughout this paper, [u] is used for phonetic transcription of /u/ instead of [].  [, ] are used to indicate 
allophones of /s, z/ preceding /i/, and [, ] are used for allophones of /h/ preceding /i, u/ respectively.  /t, d/ become 
affricates preceding /i, u/, thus [t, d] appear before an /i/ and [ts, dz] appear before an /u/. 
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consonants is greater when the vowel is high rather than non-high, thus making voiceless high 
vowels auditorily less marked than voiceless non-high vowels. In Woleaian, a language where five 
short vowels (except for the low vowel [a]) devoice before pauses, it is noted that voiceless high 
vowels, i.e., [i , , u] are easier to auditorily differentiate than voiceless non-high vowels. (See Sohn 
[1975: 20] for further discussion.) Thus, it may be assumed that it is easier for listeners to retrieve 
acoustic cues for high devoiced vowels from preceding consonants than for non-high devoiced 
vowels. 

However, although high vowels may devoice in Tokyo Japanese, voiceless vowels are 
universally more marked than voiced vowels. Cross-linguistically, no language has been found with 
a phonemic contrast between voiced and voiceless vowels (Greenberg, 1969). The marked status of 
voiceless vowels is captured with the context-free markedness constraint in (5): 

 
(5) NO VOICELESS VOWEL 

*V 
Vowels must not be voiceless. 
 

In addition, in order to prevent unnecessary vowel devoicing, a faithfulness constraint 
concerning the specification of voice is also required, as in (6): 

 
(6) IDENT-IO (voice) 

Correspondent segments in input and output have identical values for [voice]. 
 

For allophonic variation, the ranking of the constraints is as follows: the context-sensitive 
markedness constraint, i.e., (4) HVD dominates the context-free constraint, (5) *V, followed by the 
faithfulness constraint, (6) IDENT-IO (voice), as shown in (7). 
 
(7) HVD >> *V >> IDENT-IO (voice) 
 
The correctness of this constraint ranking is illustrated in tableaux (8) to (12). First, the case where a 
voiced vowel is in the input, but a voiceless vowel appears in the output is examined as in (12). 
 
(8) /sika/ ‘deer’4 

Input: /sika/ HVD *V IDENT-IO (voice) 
a. ☞  ika  * * 
b.     ika *!   

 
The candidate (8b), which does not have devoicing on the high vowel /i/, loses to the actual output 
(8a), since it violates the highest-ranked context-sensitive markedness constraint, HVD. The selected 
candidate, (8a), violates two lower-ranked constraints, i.e., *V (context-free markedness constraint) 
and IDENT-IO (voice) (faithfulness constraint). However, this does not affect the outcome since this 
candidate satisfies HVD, the most highly ranked constraint of the three. 

                                                  
4 Readers might wonder why vowel lowering does not occur to satisfy HVD. To my knowledge, no study has reported 
that vowel lowering is observed in cases where a high vowel is flanked by voiceless consonants. Therefore, it must be 
the case that IDENT-IO (height) dominates HVD in the Tokyo Japanese grammar. 
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This result should be obtained regardless of different assumptions about the voicing of 
vowels in the input in order to maintain Richness of the Base (Prince and Smolensky, 1993). Indeed, 
the same candidate [ika] is selected when the input contains a voiceless vowel, i.e., /sika/ as in (9). 
Again it is HVD that determines the outcome, without interference of the lower-ranked constraint, 
*V. 

 
(9) /sika/ ‘deer’ 

Input: /sika/ HVD *V IDENT-IO (voice) 
a. ☞  ika  *  
b.     ika *!  * 

 
In order to account for the complementary distribution of voiced and voiceless vowels, it is 

necessary to prove that voicing of the vowels in the inputs does not affect the outcome when there is 
no devoicing environment. This situation is presented in two tableaux for the word, /bikan/ 
‘aesthetic sense,’ one with a voiced vowel as its input (10), and the other with a voiceless vowel 
(11). 

 
(10) /bikan/ ‘aesthetic sense ’ 

Input: /bikan/ HVD *V IDENT-IO (voice) 
a. ☞  bikan    
b.     bikan  *! * 

 
(11) /bikan/ ‘aesthetic sense ’ 

Input: /bikan/ HVD *V IDENT-IO (voice) 
a. ☞  bikan   * 
b.     bikan  *!  

 
In both cases, because the context is not relevant to HVD, that is, the high vowel is between a 
voiced consonant and voiceless consonant, the decision falls to the lower-ranked context-free 
markedness constraint. As shown in both (10) and (11), the context-free markedness constraint *V is 
the sole determinant of the output regardless of the voicing of /i/ in the input. To conclude, the 
present ranking is consistent with the concept of Richness of the Base. (Henceforth, only inputs with 
voiced vowels will be given since Richness of the Base is guaranteed.) 

This constraint ranking also predicts correct outputs when a non-high vowel appears 
between two voiceless consonants as in (12). 

 
(12) /saka/ ‘slope’ 

Input: /saka/ HVD *V IDENT-IO (voice) 
a. ☞  saka    
b.     sa ka  *! * 

 
As is the case with (10) and (11), the context for the application of HVD does not obtain here, 
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therefore the decision falls to the lower-ranked context-free markedness constraint. The candidate 
(12b), which has a voiceless non-high vowel, is eliminated because of the violation of *V. 
Gratuitous voiceless vowels are not permitted. 

In the next three subsections (3.2.1 to 3.2.3), it will be shown that the present approach to 
vowel devoicing grounded in aerodynamics allows a coherent account of some other issues: first, 
another context for vowel devoicing, where silence follows a devoiceable vowel, i.e., so-called 
“word-final devoicing”, will be analyzed. Then, the relationship between accent and vowel 
devoicing will be analyzed using aerodynamically motivated constraints. Lastly, an aerodynamic 
explanation for the fact that long vowels do not devoice in Japanese will be proposed (3.2.3). 
 

3.2 Detailed facts about high vowel devoicing in Tokyo Japanese 
3.2.1 Word-final devoicing 

In addition to the canonical devoicing context discussed above, there is another context 
where high vowels devoice. A high vowel preceded by a voiceless consonant and followed by a 
pause devoices when it has low pitch (Nihon Hoso Kyokai [henceforth NHK], 1966). For example, 
/ka si/ ‘lyrics’ is pronounced as [kai] when followed by a pause. However, when followed by 
another word such as a particle, the voicing of the word-final high vowel depends on the initial 
consonant of the following word; the /i/ in /kasi/ is devoiced if it is followed by a word starting with 
a voiceless consonant, e.g., /kara/ ‘from’, i.e., [kai kara], while it is voiced when followed by a 
word starting with a voiced consonant, e.g., /demo/ ‘even’, i.e., [kai demo] (Maekawa, 1989). Thus, 
a word-final high vowel preceded by a voiceless consonant devoices only utterance-finally (or 
preceding a voiceless consonant). 

This fact can also be captured by the aerodynamic account of vowel devoicing mentioned 
earlier. A pause, which is a period of silence, i.e., lack of vocal fold vibration ([–voice]), can be 
considered as the same as a voiceless consonant in terms of having no airflow. Therefore, the 
environment of a preceding voiceless consonant and following pause provides high vowels with the 
same environment for devoicing as that between two voiceless consonants. In order to allow for the 
devoicing of a high vowel preceded by a voiceless consonant and followed by a pause, the HVD 
constraint proposed in (4) is modified as follows. 

 
(13) HVD (HIGH VOWEL DEVOICING) (final version) 

*C V [+high]   C 
       pause 

No voiced high vowel between voiceless consonants or when preceded by a voiceless 
consonant and followed by a pause, i.e., between a preceding voiceless consonant and a 
following voiceless period. 

 
The final version (13) takes the place of the preliminary version (4) in the ranking proposed in (7). 
(14) shows an example with a final syllable consisting of a voiceless consonant and high vowel: 
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(14) /kasi/ ‘lyrics’ 
Input: /kasi/ HVD *V IDENT-IO (voice) 
a. ☞  kai  * * 
b.     kai *!   

 
Candidate (14b) is ruled out because of the violation of HVD, which now also prohibits a high 
vowel preceded by a voiceless consonant and followed by a pause, and the correct candidate (14a) 
with a voiceless final vowel is selected. 

3.2.2 Accent and vowel devoicing 
Maekawa (1989) mentions both synchronic and diachronic connections between vowel 

devoicing and accent, which have been observed by previous researchers: the synchronic connection 
is that accented vowels do not devoice as often as unaccented vowels; and the diachronic connection 
is that the existence of vowel devoicing caused accent shift in some dialects in Japanese (e.g., Nitta, 
1985). This paper will be confined to a synchronic treatment of vowel devoicing in Tokyo Japanese; 
however, there are plans to later extend the analysis diachronically and to other dialects. 

 In Tokyo Japanese, a word can be either accented or unaccented; each accented word has 
pitch accent, which is characterized by a pitch fall from high to low. In the following discussion, the 
last high-pitched mora in an accented word is called the accented mora, indicated by an acute accent 
mark over the vowel. According to Uwano (1989) and Vance (1987), in Tokyo Japanese, specifying 
the accented mora in a word is enough to predict the pitch accent pattern of the rest of the word; if 
the initial mora is not accented, it receives low pitch, and the succeeding moras up to the accented 
mora receive high pitch. In the case of unaccented words, there is no such fall in pitch, and the 
melody starts with low pitch and the remaining moras receive high pitch. The difference between a 
word with final accent and an unaccented word is not clear when pronounced in isolation, but it 
becomes clear when followed by another word such as a postposition. For example, a final-accented 
word /otoko/ ‘man’ and unaccented word /sakana/ ‘fish’ have the same pitch pattern LHH when 
pronounced in isolation, but the difference emerges when followed by a postposition, e.g., /wa/ 
(topic marker), i.e., /otoko-wa/ LHHL vs. /sakana-wa/ LHHH. For n-mora words there are n+1 
accent patterns in Tokyo Japanese. (This number can be correctly predicted by the Prosodic 
Faithfulness constraints introduced in [17]; see Footnote 5.) 

Previous researchers have noted that devoicing of accented vowels tends to be avoided (e.g., 
Han, 1962; Vance, 1987). However, devoicing of accented vowels has recently become more 
acceptable in Tokyo Japanese, especially among younger speakers (Tsuchida, 1997). When a word 
has initial accent and the initial vowel is devoiceable, i.e., a high vowel between two voiceless 
consonants, there are often two possible pronunciations given to the word, as seen in both NHK 
(1966) and Hirayama (1960): in one pronunciation the initial vowel is devoiced and accented; in the 
other pronunciation the initial vowel is devoiced and accent shift or deaccentuation occurs in order 
to avoid a voiceless accented vowel. Of the two available data sources, Hirayama’s (1960) data will 
be used in the following analysis, since the pronunciations in Hirayama seem to be closer to the 
pronunciation of average speakers. The following are examples of words that have more than one 
entry in Hirayama’s (1960) dictionary. (The actual pitch accent patterns for the two pronunciations 
in each word in [15] are given in parentheses following each pronunciation.) 
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(15) a. /kika/ ‘vaporization’ [kika] (HL) or [kika] (LH) 
 b. /tiketto/ ‘ticket’ [tiketto] (HLLL) or [tiketto] (LHLL) 
 c. /siseki/ ‘historical site’ [iseki] (HLL) or [iseki] (LHH) 
 d. /tisui/ ‘flood controle’ [tisui] (HLL) or [tisui] (LHH) 
 
In all the examples in (15), the only devoiceable vowel, which is also in the initial syllable of each 
word, devoices whether it is accented or not. In the first variant, the high vowel is devoiced and 
accented at the same time. In the second variant, the accent shifts to the following mora as in (15a) 
and (15b); in (15c) and (15d) deaccentuation occurs and the second variants become unaccented. In 
either case, however, the voiceless vowel of the second variant is no longer accented and has low 
pitch. 

This is the case of free variation where a single input is mapped onto two grammatical 
outputs. In order to predict both correct outputs in an OT analysis, we will draw on a concept called 
“free ranking” (Anttila, 1995; Kager, 1999: 404–407), instead of a single deterministic ranking, in 
which each input is mapped to only one output. Free ranking assumes that two constraints C1 and C2 
are freely ranked where the evaluation procedure branches: in one branch, C1 is ranked above C2; in 
the other branch the ranking is reversed. In addition to free ranking, it is necessary to propose a 
context-free markedness constraint to prohibit voiceless accented vowels as in (16) and a set of 
faithfulness constraints to prohibit accent shift and deaccentuation, which are adopted from Alderete 
(1999) as in (17). The context-free markedness constraint that prohibits voiceless accented vowels is 
as follows: 

 
(16) NO VOICELESS ACCENTED VOWEL 

*V 
Accented vowels must not be voiceless. 
 

This constraint is motivated by various factors. High-pitched vowels are produced with greater 
subglottal pressure than low-pitched vowels (Titze, 1992, cited in Shadle, 1997: 51); thus, from an 
aerodynamic point of view, it can be assumed that the greater subglottal pressure of high-pitched 
vowels prevents them from devoicing. Accented vowels are high-pitched, therefore, they are less 
likely to devoice than low-pitched vowels. From the viewpoint of laryngeal articulation, Sugito 
(1998) observed that the glottis adductor muscle was activated during accented syllables, which 
conflicts with what is necessary for vowel devoicing, i.e., glottal abduction. According to Sugito 
(1997, 1998), voiceless accented vowels have no pitch, thus no pitch pattern realization is possible 
on the voiceless vowels themselves, and it is the following vowel that realizes a steep falling pitch 
pattern, which serves to show that the immediately preceding vowel has accent. Thus, voiceless 
accented vowels are acoustically more marked than voiced accented vowels. 

The three Prosodic Faithfulness constraints proposed by Alderete (1999) are: 
 
(17) Prosodic Faithfulness (PROS-FAITH) (Alderete, 1999: 18–19) 

a. MAX-PROM: For x a prominence, ∀x ∃x’ [ x ∈ S1 → x’ ∈ S2 & xRx’ ] 
‘Every prominence in S1 must have a correspondent in S2.’ 

 
b. DEP-PROM: For x a prominence, ∀x ∃x’ [ x ∈ S2 → x’ ∈ S1 & xRx’ ] 

‘Every prominence in S2 must have a correspondent in S1.’ 
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c. NO-FLOP-PROM: 
For x a prominence, y a sponsor, and z an autosegmental link, 
∀x ∀y ∀z [x and y are associated via z in S1 → 
∃x’ ∃y’ ∃z’ such that (x, y, z)R(x’, y’, z’) and x’ and y’ are associated via z’ in S2. 
‘Corresponding prominences must have corresponding sponsors and links.’ 

 
MAX-PROM and DEP-PROM maintain the contrast between accented and unaccented words 

by prohibiting the deletion of an accent in the input (MAX-PROM), and the insertion of an accent that 
has no correspondent in the input (DEP-PROM). NO-FLOP-PROM requires that the position of the 
prominence stay the same in the mapping from one structure to another. Alderete (1999) assumes 
that in the Japanese grammar, these three faithfulness constraints are ranked in the same position 
with respect to each other, together constituting the constraint PROS-FAITH, and are ranked higher 
than alignment constraints that assert a fixed position for prominence structures (e.g., the right edge 
of the word).5 However, in the following analysis, it will be shown that the three constraints are not 
always ranked in the same position with respect to each other. 

Since this is a case of free variation, separate constraint rankings are proposed for each of 
the two variants, i.e., the first containing a voiceless accented vowel and the second manifesting 
accent shift/deaccentuation. The relevant constraints here are (14) HVD, (16) *V , and (17) Prosodic 
Faithfulness constraints. First, let us examine how these constraints are ranked for the words that 
have two variant pronunciations, the second manifesting accent shift ([15a] and [15b]). In order to 
allow a voiceless accented vowel to occur in the first variant, *V, which is violated by the output 
form, must be ranked lowest. Prosodic Faithfulness constraints and HVD are equally ranked for the 
first variant, since there is no direct evidence to suggest that they are ordered with respect to one 
another (see [18]). In the second variant in these words, NO-FLOP-PROM is violated; thus this 
constraint must be ranked lower than the remaining relevant constraints here, i.e., HVD, *V, and the 
other two Prosodic Faithfulness constraints (MAX-PROM and DEP-PROM), as in (19). Rankings (18) 
and (19) predict a pair of variants that alternate between a pronunciation with a voiceless accented 
vowel and one with vowel devoicing and accent shift (i.e., [15a] and [15b]); the constraints that 
change positions in the two rankings are NO-FLOP-PROM and *V. 
 
(18) HVD, MAX-PROM, DEP-PROM, NO-FLOP-PROM >> *V 
 
(19) HVD, MAX-PROM, DEP-PROM, *V >> NO-FLOP-PROM 
 
Below, it is shown that rankings (18) and (19) can predict correct outputs for the word /kika/ 
(‘vaporization’), which has two variant pronunciations, the second manifesting accent shift. 

                                                  
5 That NO-FLOP-PROM is ranked higher than those alignment constraints ensures that a word with n-numbered moras has 
n number of accentual contrasts because the accent position in the input must be maintained.  As mentioned above, 
since MAX-PROM and DEP-PROM bring about additional contrast, i.e., the presence or absence of accent, these constraints 
together yield n+1 accent contrasts for n-mora words (Alderete [1999]). 
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(20A) /kika/ ‘vaporization’ 
Input: /kika/ HVD MAX-PROM DEP-PROM NO-FLOP-PROM *V 
a. ☞  kika     * 
b.     kika    *!  
c.     kika *!     

 
(20B) /kika/ ‘vaporization’ 

Input: /kika/ HVD MAX-PROM DEP-PROM *V NO-FLOP-PROM 
a.     kika    *!  
b. ☞  kika     * 
c.     kika *!     

 
In (20), the optimal candidates are different, as predicted by the two different constraint rankings 
illustrated therein. In (20A), (20A.b) is ruled out since it violates the highly ranked constraint 
NO-FLOP-PROM by shifting the accent to the following mora, whereas in (20B), where this same 
constraint is ranked lowest, (20B.b) is selected. In both rankings, neither (20A.c) nor (20B.c) is 
selected, because they violate the highly ranked constraint HVD. 

In order to predict correct outputs for the words that have a second variant with 
deaccentuation ([15c] and [15d]), it is necessary to propose another constraint ranking. Since 
MAX-PROM is violated in the second variant of these words, this constraint must be ranked lower 
than the rest of the relevant constraints (i.e., HVD, *V, DEP-PROM, and NO-FLOP-PROM), as in (21). 

 
(21) HVD, DEP-PROM, NO-FLOP-PROM, *V >> MAX-PROM  
 
Constraint rankings (18) and (21) account for the variant pair that alternates between a 
pronunciation with a voiceless accented vowel and one with vowel devoicing and deaccentuation 
(i.e., [15c] and [15d]); the constraints that switch positions in these two rankings are MAX-PROM 
and *V. (22) shows that rankings (18) and (21) can predict correct outputs for words that have a 
second variant with deaccentuation, such as /siseki/ (‘historical site’). 
 
(22A) /siseki/ ‘historical site’ 

Input: /siseki/ HVD MAX-PROM DEP-PROM NO-FLOP-PROM *V 
a. ☞   iseki     * 
b.      iseki  *!    
c.      iseki *!     
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(22B) /siseki/ ‘historical site’ 
Input: /siseki/ HVD DEP-PROM NO-FLOP-PROM *V MAX-PROM 
a.      iseki    *!  
b. ☞   iseki     * 
c.      iseki *!     

 
Here again, (22A.b) is ruled out in (22A), because the deletion of the accent violates MAX-PROM, 
whereas (22B.b) is selected in (22B), because it satisfies one of the most highly ranked constraints, 
*V. 

Further support for the present approach grounded in aerodynamics comes from examining 
specific consonantal contexts. Depending on the consonants preceding and following the initial 
accented devoiceable vowel, vowel devoicing and accent may depart from the patterns discussed 
thus far in this paper: different devoicing patterns are observed in other consonantal environments. A 
survey was conducted for this paper using Hirayama’s (1960) dictionary (consisting of 
approximately 100,000 words) in order to examine the relationship between consonant 
environments and vowel devoicing patterns. Previous studies such as Tsuchida (1997) suggest that 
high vowels between two voiceless fricatives and those followed by an allophone of /h/ are less 
likely to devoice than those between two plosives. Thus, the objects of the survey were limited to 
words beginning with the following four types of sequences containing C 1 V[+high] C2: 
 
(23) a. plosive – V [+high] – /s/ or /sj/ b. plosive – V  [+high] – /h/ 
 c. continuant – V [+high] – /s/ or /sj/ d. continuant – V [+high] – /h/ 
 
Only words that have a second vowel that is not devoiceable, i.e., a non-high vowel, a long vowel, 
or a vowel followed by a voiced consonant were examined; consecutive devoiceable environments 
were excluded from this survey. Table 1 shows the percentages of words containing a voiceless 
accented vowel compared to words with a devoiceable accented vowel in the initial mora. In other 
words, Table 1 shows the percentages of words that have the same vowel devoicing patterns as seen 
in the previous discussion from (15); there are two variants: one devoices the accented devoiceable 
vowel without any accent shift, while the other devoices the devoiceable vowel with accent shift or 
deaccentuation.6 

                                                  
6 One of the samples that has a sequence of “continuant – high vowel – /s/” has different vowel devoicing patterns: 

(i) /sisa / ‘suggestion’ [isa] or [isa] 
  This is included in the category that allows devoicing of the accented vowel. 
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Table 1 Percentage of words that have a voiceless accented vowel compared to those that have a 
devoiceable accented vowel in the initial mora. The figures in parentheses show the actual numbers of words 
in each category. Based on data from Hirayama (1960). 
 

  C 2 

  /s/ or /sj/ /h/ 
Plosives 100.0 (7/7) 100.0 (3/3) 

C 1 
Continuants 71.4 (10/14) 14.3 (1/7) 

 Sum 81.0 (17/21) 40.0 (4/10) 

 
Despite the observations made in previous studies such as Tsuchida’s (1997),7 which mention that 
vowel devoicing between fricatives and before /h/ are equally prohibited, the results seem to suggest 
that these two environments are different. While devoicing high vowels between a continuant and /s/ 
or /sj/ is still common, devoicing high vowels between a continuant and /h/ is far less common. Thus 
in the following discussion, only vowels before /h/ are assumed to be not devoiceable, and the four 
examples that allow devoicing of the accented vowel are excluded from the analysis. 

The pronunciations for those words that do not allow the devoicing of accented high vowels 
before /h/ are as follows: 
 
(24) a. /sihai/  ‘domination’  [ihai] or [ihai]  b. /sihe/  ‘poetry’  [ihe] or [ihe] 
 
Unlike in (15), the first variant of each word in (24) does not devoice the initial accented vowel. In 
the other pronunciation, however, the pattern observed is the same as in (15); the initial vowel is 
devoiced with accent shift (24a) or is devoiced and deaccentuated (24b).8 In order to predict the 
correct outputs, it is necessary to add a constraint to prohibit the occurrence of a voiceless accented 
vowel before /h/ or its allophones. 
 
(25) *VC [+cont, -strid] 

No voiceless accented vowels may precede [h, , ].9 
 
This constraint is phonetically grounded. [h] takes much more airflow to produce compared to other 
voiceless fricatives. According to Shadle (1997: 44), the volume flow rate for [h] may be 1,000 to 
1,200 cm3/s compared to a rate of 200 to 400 cm3/s for typical voiceless fricatives. It may be 

                                                  
7 Tsuchida (1997) used a revised version of NHK (1966) (NHK, 1985) as a data source.  While I am not able to consult 
that particular version of the dictionary, from Tsuchida’s (1997) analysis, it is clear that NHK’s dictionary almost 
exclusively bans the devoicing of high vowels between two fricatives and before an allophone of /h/, whether they are 
accented or not. 
8 The same patterns are observed for a minority of words consisting of the sequence “continuant – high vowel – /s/ or 
/sj/”: 

(i) a. /sisjoo/   ‘teacher’      [ioo] or [ioo]     b. /sjusa/    ‘chief examiner’ [usa] or [usa] 
9 As mentioned in Footnote 3, /h/ becomes [, ] when it precedes /i, u/ respectively.  However, only two out of ten 
samples in the data in Table 1 have an /u/ following /h/, and none has an /i/ following /h/.  Thus, the constraint in (25) 
mostly deals with [h] rather than [, ]. 
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assumed that the greater airflow necessary to produce [h] would increase the airflow during the 
production of the preceding vowel anticipatorily; the increased airflow would result in voicing the 
preceding vowel. While /h/ appears as [, ] before /i, u/ respectively, possibly resulting in a lower 
volume flow rate, [, ] may also appear as [h] (Tsuchida, 1997; Vance, 1987); and as mentioned in 
Footnote 9, there are fewer environments in which [, ] appear, compared to environments in 
which [h] appears. In addition, as mentioned earlier, it is the following vowel that realizes the accent 
with a steep falling pitch pattern when the initial accented vowel is devoiced. Thus the sequence of 
“V/h/” followed by a non-devoiceable vowel with a falling pitch pattern, i.e., [VhV, V V, V V], 
would require more articulatory effort than, say a sequence of “V/h/” followed by a level pitch 
pattern, i.e., unaccented [VhV, VV, VV]. Note that the present approach grounded in 
aerodynamicscan distinguish coronal fricatives and allophones of /h/ in terms of their effects on 
vowel devoicing, whereas the spread-glottis approach treats them in the same way as having the 
feature [s.g.] (Tsuchida, 1997). Incidentally, in the present data, there are only three examples 
containing the sequence “plosive – V [+high] – /h/” which happen to allow devoicing of the accented 
vowel, and thus violate the constraint *VC [+cont, -strid]. The other examples that have the same 
consonantal environment are almost exclusively unaccented, and allow devoicing of the unaccented 
high vowel, which satisfies this constraint. 

Since there are two variants for each word, once again this is a case of free variation. A free 
ranking between HVD and NO-FLOP-PROM, as shown in (26) and (27), results in correct outputs as 
in (28). 

 
(26) *VC [+cont, -strid], MAX-PROM, DEP-PROM, NO-FLOP-PROM, *V >> HVD 
 
(27) *VC [+cont, -strid], HVD, MAX-PROM, DEP-PROM, *V >> NO-FLOP-PROM 

 
(28A) /sihai/ ‘domination’ 

Input: /sihai/ *VC [+cont, -strid] MAX- 
PROM 

DEP- 
PROM 

NO-FLOP- 
PROM *V HVD 

a. ☞ ihai      * 
b.    ihai    *!   
c.    ihai *!    *  

 
(28B) /sihai/ ‘domination’ 

Input: /sihai/ *VC [+cont, -strid] HVD MAX- 
PROM 

DEP- 
PROM *V NO-FLOP- 

PROM 
a.    ihai  *!     
b. ☞ ihai      * 
c.    ihai *!    *  

 
As was the case in (20) and (22), different winners are produced in (28A) and (28B) by the different 
constraint rankings illustrated therein. Both (28A.c) and (28B.c), which contain a voiceless accented 
vowel before [h], are ruled out because they violate the constraint *VC [+cont, -strid]. In (28A), (28A.a) 
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is selected since it satisfies all the highest-ranked constraints, whereas (28B.a) is ruled out in (28B) 
due to the violation of HVD. 

In the same way, in order to predict correct outputs for words whose first variant has a 
voiced accented vowel and second variant has a voiceless unaccented vowel with deaccentuation 
(e.g., [24b] /sihe/), it is necessary to propose another constraint ranking that pairs up with (26), 
producing a free ranking between HVD and MAX-PROM: 
 
(29) *VC [+cont, -strid], HVD, DEP-PROM, NO-FLOP-PROM, *V >> MAX-PROM 
 
Note that the constraint rankings in (27) and (29) are identical to those in (19) and (21) respectively 
with the addition of the constraint *VC [+cont, -strid]. 

Adding the constraint *V C [+cont, -strid] to (20) does not change the outcome for a word that 
does not contain an /h/ following the voiceless accented vowel, since the context specified by the 
constraint does not occur. (30) shows that the analysis holds with the addition of *VC [+cont, -strid] to 
(20): 

 
(30A) /kika/ ‘vaporization’ 

Input: /kika/ *VC [+cont, -strid] HVD MAX- 
PROM 

DEP- 
PROM 

NO-FLOP- 
PROM *V 

a. ☞ kika      * 
b.    kika     *!  
c.    kika  *!     

 
(30B) /kika/ ‘vaporization’ 

Input: /kika/ *VC [+cont, -strid] HVD MAX- 
PROM 

DEP- 
PROM *V NO-FLOP- 

PROM 
a'.    kika     *!  
b'. ☞ kika      * 
c'.    kika  *!     

 
So far, four constraint rankings have been proposed to account for the free variation 

observed in the interaction between accent and vowel devoicing. Table 2 shows each of the four 
constraint rankings and examples that can be accounted for by each ranking. 
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Table 2 Constraint rankings that have been proposed to account for free variation and the outcomes predicted 
by each ranking. In a. and d., PROS-FAITH stands for the three Prosodic Faithfulness constraints, which stay 
together in these rankings. †The following consonant can be any voiceless consonant except for /h/. 
 

Examples 
Constraint Rankings 

C  V[hih] C † C  V[hih] /h/ 

a. *VC [+cont, -strid], HVD, PROS-FAITH >> *V kika/ia – 

b. *VC [+cont, -strid], HVD, MAX-PROM, DEP-PROM, *V >> NO-FLOP-PROM kika ihai 

c. *VC [+cont, -strid], HVD, DEP-PROM, NO-FLOP-PROM, *V >> MAX-PROM iseki ihe 

d. *VC [+cont, -strid], PROS-FAITH, *V >> HVD *kika/*iseki ihai/ihe 

 
3.2.3 Vowel length and devoicing 

So far, the cases involving short vowels have been analyzed. As described above, Japanese 
long vowels never devoice regardless of quality, while short high vowels can devoice in certain 
contexts. This fact suggests that voiceless long vowels are more marked than their short counterparts. 
Greenberg (1969) observed that long vowels are universally less likely to devoice compared to short 
vowels. This tendency may be attributable to aerodynamic conditions; with long vowels, there is 
sufficient time to build up the necessary subglottal pressure for voicing. However, this tendency may 
also be related to the fact that long vowels tend to contain a pitch pattern change within the syllable 
(i.e., high to low or low to high according to where the long vowel is placed in the word) or high 
pitch throughout the syllable. As already mentioned, high-pitched vowels are unlikely to devoice; 
vowels manifesting a pitch change are even less likely to do so. Thus, adopting an approach 
grounded in aerodynamics to this issue, the question of long vowel devoicing in terms of vowel 
length and/or pitch accent can be accounted, although there is no enough evidence to decide which 
of the two is the more important factor. However, the spread-glottis approach, i.e., a purely featural 
approach, cannot account for the fact that short and long vowels behave differently in terms of 
vowel devoicing. Length is not a segmental feature, whereas [s.g.] is a segmental feature. Thus, the 
spread-glottis approach predicts that short and long vowels pattern the same, as shown in (32); and 
fails to predict that long vowels never devoice in Japanese. 
 
(32) a. µ   b.  µ  µ 
         
  V     V 
        

 [+high]  [s.g.]  [+high]  [s.g.]        
 
4 Conclusions 

In this paper, vowel devoicing in Tokyo Japanese has been analyzed formally using OT. 
Instead of the feature [s.g.] proposed by Tsuchida (1997), which is not phonologically contrastive in 
the Japanese grammar, and is not phonetically motivated, in the present analysis the feature [voice], 
which is contrastive in obstruents in Japanese, was used in such constraints as HVD, *V , and 
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IDENT-IO (voice). The constraints introduced in this paper such as HVD and *V were 
aerodynamically motivated. Moreover, the rankings containing those constraints successfully 
predicted correct outputs in word-final position (3.2.1) and initial-accented words that show free 
variation concerning accent shift (3.2.2), as well as in the canonical vowel devoicing context (3.1) in 
Tokyo Japanese. The possible reasons that long vowels do not devoice in Japanese were also 
discussed in light of aerodynamic conditions. In a future study, it would be useful to test the present 
rankings for vowel devoicing in other Japanese dialects, including Osaka Japanese. 
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A Cognitive Approach to the Japanese Verb Kuru ‘Come’ 
 

Hui Yin 
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  The Japanese motion verb kuru ‘come’ can be used as either a lexical verb or an 
auxiliary verb. The traditional analysis of kuru involves mere itemization of its various 
senses (Koga, 2001). An image schema has yet to be presented to characterize its diverse 
instantiations. This paper undertakes this goal within the framework of Cognitive 
Grammar, which assumes that linguistic expressions of a single item are routinely 
polysemous (e.g., Langacker, 1987 & 1991). A network model and a source-path-goal 
(deictic center) schema are proposed in this paper to capture the relatedness of the various 
senses of this item. The basic (prototypical) meaning of kuru involves the theme moving 
toward the speaker's position (vantage position) along a spatial path. Usually the path and 
the final stage are profiled; however, variations (non-central meanings) of this verb do 
exist due to profiling different parts of the path or different stages of the motion. Three 
variants of this verb have been identified in this study. The other senses of kuru as a lexical 
verb are mainly metaphorical extensions. As an auxiliary verb, kuru mainly serves 
directional and aspectual functions. Cognitive domain selection or shifting (e. g. extending 
from the spatial domain to the temporal domain on some perceived commonalities) plays 
an important role in motivating semantic extensions of kuru, either as a lexical verb or as 
an auxiliary verb. This paper supports a semantic network model by demonstrating that all 
the senses of kuru are far from random (Hamada, 1989) and that all the extensions are 
related to the basic meaning of kuru directly or indirectly through family resemblance. It is 
human conceptualization of phenomena (mainly metaphor) that directly motives the 
extensions including the grammaticalization of a particular item. 
 

 
1 Introduction 
  The Japanese motion verb kuru ‘come’ can be used as either a lexical verb or an auxiliary 
verb. When it functions as an auxiliary verb the clause linkage conjunction te is used to suggest 
the tightest connection between two linked clauses in clause-chaining constructions. The 
following two examples illustrate its lexical verb use and its auxiliary function:  
 
(1)  Tomodachi  ga   koko ni  kuru. 
  friend   NOM*  here to  come 
  ‘(My) friend will come here.’             (Koga 2001: 29) 
(2)  Ki  ga   taore-te  kuru. 
  tree NOM  fall-CONJ come 
  ‘The tree is falling toward me.’            (Koga 2001: 33) 

 

                                                 
  *The abbreviations used in the paper are the following: NOM=nominal, TOP=topic, CONJ=conjunction, 
GEN=genitive, LOC=locative, ALL=allative, AUX=auxiliary.  
  1. Thanks are extended to Dr. David Beck and Dr. Sally Rice for their insightful ideas and valuable comments. I am 
also deeply indebted to my Japanese language consultants: Rei Akiyama, Yukari Meldrum, Aya Okamoto, and Toshiko 
Oda, who provided me the data for this paper. I am grateful as well for the comments from participants of NWLC 2002. 
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E-mail:hyin@ualberta.ca.                           © Hui Yin 2002. 
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  The traditional analysis of kuru involves mere itemization of its various senses and thus, the 
relatedness of its different senses has been largely neglected (Koga, 2001). Moreover, very few 
investigations have been conducted to explore the relationship between the use of kuru as a lexical 
verb and its use as an auxiliary. Since its metaphorical extended senses or functions were not 
searched for “in most traditional analyses, any motivation behind the semantic and functional 
extension was left unexplained” (Koga, 2001: 27).  

An image schema has yet to be presented to characterize the diverse instantiations of kuru. This 
paper undertakes this goal within the framework of Cognitive Grammar (e.g., Langacker, 1987 & 
1991), which assumes that linguistic expressions of a single item are routinely polysemous. Lakoff 
(1987) proposes that a linguistic item has a semantic structure with a basic or prototypical meaning 
or set of meanings, and with related meanings corresponding to different usages. “In CG all the 
meanings are linked to each other by relationships of schematicity, where a schematic concept 
covers the same semantic territory as its elaboration or instantiation” (Tuggy, 1988: 588). Thus a 
linguistic category is typically complex and such a category is not defined by a single unit, “but by a 
constellation of units that may be quite diverse despite an overall family resemblance. Cognitive 
grammar conceives of such a category as a network” (Langacker, 1991: 4).  

Based on detailed semantic analysis of extensive instances of kuru, this study aims at 
demonstrating that all the senses of kuru are far from random or idiosyncratic (Hamada, 1989) and 
that all the extensions are motivated by human conceptualization of phenomena (mainly metaphor). 
From CG perspectives, a network model (Lakoff, 1987) and a source-path-goal (deictic center) 
schema are proposed in this paper to capture the relatedness of the various senses of the Japanese 
motion verb kuru. 

 
2 Central and Non-central Meanings of Kuru 
  The notion of base/profile in Cognitive Grammar is particularly important to the analysis of 
the basic meaning of kuru and its variants in this paper. Langacker proposes (1988) that a semantic 
structure derives its value through the imposition of a profile on a base. The profile comprises those 
portions of the base which the entity designates. “Some facet of the base is invariably raised to a 
distinctive level of prominence, and serves as its focal point; this substructure is the predication’s 
profile” (Langacker, 1988: 59). For example, the conception of a right triangle serves as the base for 
hypotenuse and its profile is one of the line segments, as illustrated in the following figure 
(Langacker, 1988): 
 

 
(a)  HYPOTENUSE     (b)           (C) 
 
   

  
  
 
 
 

 
 

 
Figure 1 Distinction between the base and the profile of an expression 
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In Figure 1, the profiled element is depicted by the heavy line(s) to indicate the prominence, which 
distinguishes it from the remainder of the base. Langcker (1988) suggests that an expression’s 
meaning does not lie in either the profile or the base alone and that both of them are important to its 
value, which reflects the elevation of some part of the base to a special level of prominence. If the 
profiling of the hypotenuse is suppressed, as in Figure 1(b), what we get is not the conception of the 
hypotenuse, but simply that of a right triangle; however, if the unprofiled portions of the base are 
suppressed, there is no base for identifying the remaining line segment as being a hypotenuse 
(Langacker, 1988). Therefore, the base is essential in realizing an expression’s meaning by 
providing the context or the frame to identify the profiled entity or the intended designatum. 
  Like the English motion verb come (Fillmore, 1997), the principal meaning of kuru has a few 
essential semantic components---the deictic center, movement, source, destination and path 
(trajectory). The basic meaning denoted by kuru, which will be discussed in Section 1.1, is motion 
through space toward the speaker. Usually the trajector and the destination are profiled; however, 
variations (non-central meanings) of this verb do exist due to different parts of the trajectory or 
different stages of the motion being profiled (Shen, 1995). Three variants of this verb have been 
identified in this study, which will be discussed in turn in this section. 

 
  2.1 The Basic Meaning of Kuru 
  Japanese Kuru ‘come’ denotes motion towards the speaker or from the viewpoint of the 
subject of the sentence at the destination (goal). In contrast, Japanese iku ‘go’ denotes motion away 
from the speaker or from the viewpoint of the subject of the sentence at the starting point (source). 
Usually the motion denoted by kuru is bounded, that is, motion that can be characterized as having a 
starting point and an end point, an “origin” (source) and “destination” (goal). The intervening states 
between the source and goal can be called “path” or “trajectory” (Fillmore, 1997).  
  Motion in the real world is one of the basic human concepts. Spatial motion involves space 
and time, which are basic cognitive domains (Langacker, 1987 & 1991). Motion in the spatial 
domain is more prominent and more basic than fictive motions, which involve no concrete 
movement of objects (Talmy, 2000) such as motion in the time domain or in the abstract domain. 
Thus, the basic or central meaning of kuru involves the theme moving toward the speaker's position 
(vantage position) along a spatial path.  
 
(3)  a.  Kinoo  watashi no  tomodachi ga   kita.  

yesterday I   GEN friend  NOM  come-PAST 
‘My friend came yesterday.’ 

  b.  Kare  wa  raigetsu  kuru  daroo. 
    he   TOP next month come  will 
    ‘He will come next month.’ 
 
Examples (3a) and (3b) denote movement through space, which involves basic cognitive domains. 
These two examples display the basic meaning of kuru. 
  Figure 2 illustrates the schema for the semantic structure of the basic use of kuru: 
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tr 
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Figure 2 Schema for the basic use of kuru 

 
In Figure 2, the relevant domains are space and time. The outside frame represents space, which is 
one of the most important components of the base. The arrow marked time at the bottom of the base 
represents the time domain. Boldface in this figure and thereafter indicates profiling elements or 
substructures of the base. The trajector is indicated by tr, which refers to the most prominent 
participant of  an activity/process while the landmark is indicated by lm, which denotes other 
prominent participant(s)/location(s) (Langacker, 1987 & 1991). With the passing of time, the 
trajector moves through space. The motion denoted by kuru is towards a landmark, which is a 
spatial location indicated by lm. This primary landmark is the destination (goal) of the trajector, 
which is also profiled in the basic use of kuru. The speaker views the motion event from the vantage 
point indicated by vp within the theme's destination (the primary landmark) (Shen, 1995). Therefore 
the basic sense of kuru derives its value through the imposition of profiled elements---the trajector 
and the goal (the destination) on its base. 
 
  2.2 Three Non-central Meanings (variants) 
  When different components or substructures are imposed on a base, different senses of a 
lexical item or construction will be brought about. In the case of Japanese kuru, the three variants 
(non-central meanings) are derived in this way. 
    2.2.1 The variant---'begin to come' 
  As discussed above, the basic meaning of Japanese kuru usually profiles the theme’s 
destination as well as the trajector. It is also possible that this motion can be partially realized in the 
sense that the theme moves to a certain point on the path, but does not reach the goal as (4a) and 
(4b) suggest: 
 
(4)  (a)  Kare  wa  Nihon e  kuru  tochuu  datta  ga  kaetta 

he  TOP Japan  to come  halfway  past  but go back-PAST 
‘He began coming to Japan, but he went back halfway.’ 

  (b)  Kare  wa  tochuu    made  kita    ga, ki   ga 
    he  TOP some distance    to   come-PAST   but  mind   NOM  

kawatte   hikikaeshita. 
change-PAST  return-PAST 
‘He was coming for some distance but he changed his mind and returned.’ 
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In (4a), the theme---kare ‘he’ actually didn’t reach the goal---‘Japan’, but only went up to a certain 
point on the route to Japan. In (4b), the subject traveled some distance on the path but he didn’t 
reach the destination.  
  This variant (begin-to-come) involves the situation in that the initial portion of the trajectory is 
profiled while the final stage is non-salient. The following figure displays the schema of the 
semantic structure of the variant ‘begin-to-come’: 
 
 
 

 

    

                                                lm 

 

                                  
 

 

tr

time 

vp

 

Figure 3  Schema for the variant---‘begin to come’ 
 
  In the schema for the variant of kuru ‘begin-to-come’, the trajector and the goal (the 
destination) are profiled. However, in terms of path, only part of it is profiled and the rest of it is 
simply part of the base. 
    2.2.2 The variant---‘come--->arrive' 
  Different from the variant ‘begin-to-come’, the second variant (come--->arrive) allows the 
speaker to focus on the final stage and leave the initial stage of the motion unprofiled. In this sense, 
the meaning of this variant approximates the sense of English motion verb arrive (Shen, 1995).  
 
(5)  a.  Basu  ga   kita. 

bus  NOM  come-PAST 
‘The bus arrived.’ 

b.  Nimotsu wa  mada  kite   inai. 
    package TOP yet  come-past not  

‘The package hasn’t arrived yet.’     (Kondo & Takano, 1993: 518) 
 

Examples (5a) and (5b) indicate that the trajectory of the theme is not entirely profiled from the very 
beginning to the end and the initial stage of the motion is not in focus. 
  The semantic structure of this variant can be captured in the following schema: 
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Figure 4  Schema for the variant---‘come--->arrive’ 

 
As Figure 4 suggests, the final stage of the trajectory (path) is profiled and the rest of the path is left 
unprofiled. The theme’s reaching the destination is prominent in the variant come--->arrive. 
    2.2.3  The variant---‘come--->approach’ 
  The third variant (come--->approach) can be regarded as resulting from the trajector’s 
traveling to the point which is near the destination. Consequently, the profiled trajectory is near the 
end stage of the motion, but does not reach the end point. 
 
(6)  a.  Taifuu  ga   kuru 

typhoon  NOM  come 
‘The typhoon approaches.’ 

b.  Natsu  yasumi  ga   kuru. 
    summer vacation  NOM  come. 
   ‘The summer vacation approaches.’ 
 
In (6a) and (6b), the near-destination portion of the motion is profiled. It is likely that the typhoon in 
(6a) will actually reach the destination. However, it is also possible that the typhoon will change its 
direction and will not reach the speaker’s vantage point. Figure 5 displays the schema for this 
variant: 
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Figure 5  Schema for the variant---‘come--->approach’ 

 
The semantic structure of the variant  ‘come--->approach’ is indicated in Figure 4, in which not the 
entire path is profiled. The focus is put on part of the path, which is near the destination. The end 
stage of the path is relatively non-salient. 
 
  2.3 The Overt Landmarks of Kuru 
  The landmarks of kuru can be overtly realized. Either the source or the destination or both can 
be specified usually by a postpositional phrase. Example (7) illustrates the elaboration of the 
primary landmark---the theme’s destination: 

 
(7)  Kare wa  sengetsu  kono  daigaku  e  kita. 
  he  TOP last month this  university to  come-PAST 
  ‘He came to this university last month.’ 
 
In (7), the primary landmark of kuru, destination---‘this university’, is specified. When the 
destination is overtly realized it is even more salient than otherwise since realization of the landmark 
elaborates it and provides more details about it. 
  The following two examples have a second landmark---source landmark. Both source 
landmark and destination landmark are overtly realized: 
 
(8)  a.  Kare wa  sengetsu  nihon kara  kita. 
    he  TOP last month Japan from  come-PAST 
    ‘He came from Japan last month.’ 
  b.   Kare wa  sengetsu  nihon  kara  kono  daigaku  e kita. 
    he  TOP last month Japan  from  this  university to come- PAST 
    ‘He came from Japan to this university last month.’ 
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Figure 6  Schema for the overt source landmark 

 
Figure 6 indicates the semantic schema of the overt realization of a source landmark with an overt 
realization of a destination landmark. The difference between Figure 2, which is the illustration of 
the basic meaning of kuru, and Figure 6 is that in the former, the second landmark---the source is 
not profiled, however, in the latter, the source landmark is profiled and is overtly realized (Shen, 
1995). Therefore, Figure 6 illustrates a new schema with two landmarks, which are in fact two 
profiled locations. 
 
3 Semantic Extensions of Kuru as a Lexical Verb 
  3.1 The Motivations of Semantic Extensions 
  The semantic extension of a linguistic item from its existing meaning to a new meaning is 
motivated by a relation or by some commonalities that language users perceive between the old and 
the new designata (Lichtenberk, 1991). Lakoff (1987) claims that semantic extensions are not 
completely arbitrary and that if an extension takes place it usually makes sense.  Langacker (1987) 
proposes that not all the facets of the meaning of an item are equally prominent. Some aspects of the 
total meaning of the item are more central than others. The relatively central aspects are the ones 
usually thought of as the meaning of the item, but such facets do not exhaust the total meaning. 
Implications based on the prominent aspects of the meaning are subsumed in the total meaning of a 
given item (Lichtenberk, 1991). Both the prominent aspects of the meaning and the implications 
based on them may underlie a semantic or functional extension. 
  A number of linguists (e. g. Jackendoff, 1983; Lakoff, 1987; Langacker, 1987 & 1988) have 
realized the subjective and open-ended nature of meaning. The meanings of linguistic items are not 
“mere reflections of the properties of phenomena; rather, they reflect our conceptualization of the 
phenomena, and in that sense they are subjective” (Lichtenberk, 1991: 477). This subjective and 
open-ended nature of meanings enables us to apply linguistic items to new experiences, “to express 
newly perceived relations among phenomena and thus to form new categories or to alter the make-
up of existing categories, and to relate to each other phenomena from different cognitive domains” 
(Lichtenberk, 1991: 477). 
  It is human conceptualization (that is, metaphor and metonymy) that provides us cognitive 
instruments to use concepts from one cognitive domain of experience to conceptualize another 
cognitive domain of experience (Black 1979; Reddy 1979; Lakoff & Johnson 1980; Lakoff 1987). 
For a semantic extension through metaphor to occur, there should be some kind of prior perception 



Proceedings NWLC 2002: Japanese Kuru 175

of a commonality between phenomena from different cognitive domains  (Lichtenberk, 1991). 
Jackendoff (1983) and Langacker (1987) propose that the reason for a given conceptual domain to 
be organized in terms of another domain is not that human beings conceptualize the former in terms 
of the latter, but that both domains are perceived as having the same, more general structure. 
Therefore, domain selection or shifting (e. g. extending from the spatial domain to the temporal 
domain on some perceived commonalities) plays an important role in motivating semantic 
extensions of a linguistic item. In the case of  the Japanese motion verb of kuru, the various 
extensions are motivated mainly through metaphor. 

 
  3.2 Different Extended Senses of Kuru as a Lexical Verb 
  The extended senses of kuru as a lexical verb are mainly metaphorical extensions. The 
extensions are basically from the spatial domain to non-spatial domains and from more concrete 
domains to more abstract domains.  

3.2.1 Indicating time or seasons 
  The Japanese motion verb kuru can be used to denote the passing of time: 
 
(9)  Danketsu  su-beki  toki  ga  kita. 
  unite    do-AUX  time  NOM come-PAST 
  ‘The time has come when we have to unite.’   (Kondo & Takano, 1993: 518) 
 
This extension from spatial to temporal usage is motivated by the widespread metaphor TIME IS 
SPACE (Lakoff & Johnson, 1980). By nature, time is unidirectional. “The relationship between that 
which remains the same at different times and the time dimension itself is frequently thought of by 
the human mind as movement” (Fillmore, 1997: 28). The movement metaphor for time allows 
language users to view the world as moving through time or the world as being constant and time 
passing by it (Fillmore, 1997). So human conceptualization enables us to construe reaching a certain 
point in time as coming to the destination in movement as (9) indicates.  
  In addition to indicating time, the verb kuru can be used to denote the passing of seasons:  
 
(10)   Natsu  ga   hayaku kita 

summer NOM  earlier come-PAST 
‘Summer came earlier.’ 
 

Though the seasons and their subdivisions are informal units the separate seasons can be generally 
conceptualized as having starting points and end points, which can be comparable to the source and 
destination in spatial motion. Again the cognitive instrument, metaphor, enables speakers to 
conceptualize the passing of seasons as the movement in space, which is illustrated in (10).   

3.2.2 Indicate future time 
  Japanese kuru can serve the function of signifying future time, as the following examples 
suggest: 
 
(11) a.  kitaru  jūnigatsu 

coming  December 
‘next December ‘ 

  b.  kitaru  doyoobi 
    coming  Saturday 
    ‘next Saturday’ 
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The extension of kuru to signify future time is based on the metaphor: PASSAGE OF TIME IS 
MOVEMENT IN SPACE, which is a subtype of the metaphor TIME IS SPACE, (e.g., Traugott, 1988) and 
on our conceptualization of time according to which the future moves toward us (Lichtenberk, 
1991). Fillmore (1997) suggests that time can be thought of as a succession of events and our 
relation to it can be regarded in one of the two ways: either time moves by us or it is human beings 
who move along the succession of events. In either case, we think of ourselves as facing the future 
and it is the conceptualization of time as moving by us that motivates the use of kuru ‘come’ to 
indicate future time. 

3.2.3 Describe mental contact or activities 
  When kuru indicates mental contact the speaker views mental movement as spatial motion and 
the extension depends on the MIND IS BODY metaphor (Sally Rice, p. c.). 
 
(12) Tsuri  to kuruto,  watashi  wa    mattaku          muchuu           da. 

fishing to come   I   TOP absolutely  crazy about     be 
‘As far as fishing is concerned, I am absolutely crazy about it.’ 
 

The Japanese kuru in (12) is employed to single out the topic, which serves as the reference point. 
Langacker (1991) suggests that our cognitive capacity to invoke the conception of one entity as a 
reference point is for the purposes of establishing mental contact with another. The MIND IS BODY 
metaphor is motivated by the correlation between our external experience and our internal 
experience such as emotional and cognitive states based on the commonalities of the two cognitive 
domains (Sweetser, 1990). When our mind makes contact with something, it is natural that such 
contact can be viewed metaphorically to have the source (the mind), the destination (something to 
be contacted) and the mental path very much like the movement in space. 
  Besides indicating mental contact, the meaning of kuru can be extended to signify mental 
activities: 
 
(13) Watashi ni  wa  pin       to kita 
  me  ALL TOP something (inspiring) to come- PAST (came-to-mind) 
  ‘Something came to my mind’ 
 
The semantic extension of kuru in (13) is also motivated by the MIND IS BODY (or CONTAINER) 
metaphor. Something occurs to one's mind can be regarded as an object reaching the destination in 
space. This is an instance of extension from concrete domains (e. g. spatial motion) to abstract 
domains (e. g. mental motion). 

 3.2.4 Indicate origin or cause 
  Semantic extensions of kuru are not restricted to concrete things and the theme that undergoes 
motion can be a more abstract entity such as words, events. 
 
(14 ) girisha-go  kara  kita    kotoba 
   Greek  from  come-PAST  word 
   ‘a word derived from Greek’        (Kondo & Takano, 1993: 518) 
(15) Kono supootsu wa  Igirisu  kara  kita    mono  da. 
  This  sport   TOP England  from  come-PAST  thing  be 
  ‘The sport (is the thing that) originates in England.’  
 
The extensions of kuru in the above two examples are mainly based on THE SOURCE OF MOTION IS 
THE ORIGIN OF AN ENTITY. In (14), the entity transferred is a more abstract entity---a word while in 
(15), the thing that undergoes movement is not a concrete thing, but an event---a sport.  
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  The Japanese kuru can also be used to denote the cause of an event as the following example 
illustrates: 
 
(16 ) Kono  jiko   wa  kareno fuchuui   kara  kita    mono da. 
  this  accident    TOP his   carelessness from  come- PAST  thing be 
  ‘This accident (is the thing that) was caused by his carelessness.’ 

(Kondo & Takano, 1993: 518) 
 

The sense of kuru to denote cause of an event is motivated by the two metaphors: ACTIVITY IS 
MOTION (Lakoff 1987) and SOURCE OF MOTION IS CAUSE OF EVENT.  
  In fact, the kind of interpretation of kuru we can derive in a sentence largely depends on the 
contexts. All of the instances of kuru in this sub-section can be generally interpretable as 'come 
(from)' metaphorically. Their more specific meanings are arrived at on the basis of our real world 
knowledge and on the usage of kuru. 

 
4 Semantic Extensions of Kuru as an Auxiliary Verb 
  Besides its use as a lexical verb the Japanese motion verb kuru can be used as an auxiliary 
Verb. The auxiliation of this motion verb may display certain new properties; however, it still 
retains some of its original properties. As an auxiliary verb, kuru mainly serves directional and 
aspectual functions (Koga, 2001). Lichtenberk (1991) suggests that its meanings are internally 
complex and that a certain component of the total meaning of a lexical item may serve as the basis 
for a semantic/functional extension, while the other aspects of the meaning are non-salient. 

 
  4.1 Indicate Direction to the Deictic Center 
  In a clause-chaining construction, kuru can be used as the venitive directional and indicates 
direction to the deictic center---the speaker or the subject of a sentence. Such an extension is 
motivated by the deictic sense of the core meaning of kuru.  
  The directional auxiliary kuru is important in the grammar of Japanese since Japanese verbs 
are typically motion neutral (Koga, 2001). In languages like English, prepositions act as directional 
satellites to attribute a motional and directional sense to the event (Talmy, 1985). 
 
(17 )  He ran to the station. 
(18 ) I rode a bike to the university. 
 
The English motion verbs ran and rode in (17) and (18) conflate manner and motion. The 
prepositional phrases specify the trajectory (the path) and add the directional flavor to the motion 
event (Talmy, 2000). However, Japanese motion verbs like hashitte ‘ran’ and notta ‘rode’ denote 
only the manner of motion (Yu, 1997). The direction of motion is mostly expressed through the 
auxiliary verbs iku 'go' and kuru 'come' (Koga 2001). Because of lack of specifications of motion the 
following two sentences are considered ungrammatical in Japanese: 
 
(19)  * John  wa  eki   ni    hashitta. 
   John  TOP station ALL  run-PAST 
   ‘John ran to the station.’              (Yu, 1997: 50) 
(20 ) * Watashi wa  gakko ni   jitensha ni  notta. 
   I   top school ALL  bicycle LOC ride- PAST 
   ‘I rode a bicycle to school.’             (Koga, 2001: 31) 
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The allative case marker ni in these two examples only marks an endpoint and it has a semantic 
value similar to the English preposition at. It does not signify the sense of motion and path (Yu, 
1997). Japanese postpositions are inadequate to convey the meanings of motion and direction. The 
sense of motion or direction is usually encoded by directional auxiliaries. To express the motion 
event 'ran/rode to ---' the two sentences should be rephrased as the following by adding the 
directional auxiliary kuru or iku (Yu, 1997): 
 
(21)  John  wa  eki   ni  hashitte   kita.    
  John  TOP station ALL run-PAST come- PAST 
  ‘John came to the station (by) running’          (Yu, 1997: 50) 
(22) Watashi wa  gakko ni   jitensha ni  notte   kita 
  I   TOP school ALL  bicycle LOC ride- PAST come- PAST 
  ‘I came to school riding a bicycle.’            (Koga, 2001: 31) 
 
In (21) an (22), it is the auxiliary verb kuru that expresses the motion and direction of an event 
toward the speaker or deictic center and adds "motional and directional flavors to otherwise static 
events described by typical Japanese verbs" (Koga, 2001:32). 
  The event marked for venitive directionality is not necessarily physical motion. Things being 
moved can be more abstract entities. The following example indicates that the entity transferred is 
not a concrete thing, but the word of apology:  

 
(23) Watashi no  tomodachi  wa   tsuini  ayamatte  kita 

I   GEN friend   TOP  finally apologize  come- PAST 
‘My friend finally apologized to me.’ 
 

  The deictic sense of the motion verb kuru motivates its functional extension as a directional 
auxiliary verb. The directionality displayed by this auxiliary verb not only applies to concrete spatial 
motion objects, but also to more abstract motion events.  

 
  4.2  Perfect Aspect 
  When the deictic center is a time, the venitive auxiliary kuru, which takes the terminal point as 
a deictic center, can indicate perfect aspect. In this case, the terminal point is profiled and thus, its 
perfect use can be viewed as an extension of the ‘come--->arrive’ variant, through the TIME IS SPACE 
metaphor.  
 
(24)  Sensou  no  tame  ni  ooku no  ningen ga  shin-de  kita 

 war   GEN purpose LOC many GEN person NOM die-CONJ  come-PAST 
 node   genzai hitode   ga  tariai. 
 therefore now  labor force  NOM lack 

‘A lot of people have died because of the war, therefore, (there is) a lack of labor force now.’ 
(25)  Watashi no  tomodachi  wa  wa isshoukenmei benkyoo shi-te  kita 
  I   GEN friend   TOP hard     study  do-CONJ come- PAST 
  node   genzai yuushuuna gakusei da. 
  therefore now  excellent student be 
  ‘My friend has studied hard, therefore, he is an excellent student now.’ 
 
The deictic sense of kuru in these two examples is extended from the physical or spatial domain to 
the temporal domain. The deictic sense of kuru assumes the temporal location of the speech act as 
the viewpoint and puts the terminal point or the final stage of the event in focus. Perfect aspect 
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indicates the present relevance of the event in question (Comrie, 1976). The events described in (24) 
and (25) began in the past and they have a present relevance at the time of speech. Thus, kuru in 
these two examples functions as a perfect marker.  
  When kuru serves as an aspectual auxiliary, the conjunction te should be suffixed to the main 
verb to signal one conceptual event rather than two. In its perfect use, the deictic sense of physical 
motion of kuru is bleached and physical motion is mapped onto the temporal domain to express 
temporal qualities of events through the conceptual instrument---metaphor (Koga, 2001). 

 
  4.3 Inceptive Aspect 
  Another aspectual function of kuru is its inceptive use. Consider the following two examples: 
 
(26) Hi  ga  kie-te    kita 

 fire NOM go out-CONJ come-PAST 
 ‘The fire started to go out.’        (Koga, 2001: 53) 

(27)  Ame ga  fut-te   kita. 
  rain NOM fall- CONJ come-past 
  ‘It began to rain.’            (Kondo & Takano, 1993: 518) 
 
The inceptive sense of kuru in these two examples is motivated by the PATH OF EVENT IS 
TRAJECTORY OF MOTION metaphor.  If we look at the developmental path of an event as the trajectory 
of motion, this use can be regarded as an extension of the ‘begin-to-come’ variant since the initial 
portion of the trajectory is profiled. The beginning stage of the fire’s going out in (26) and the initial 
portion of the raining (27) are prominent while the later stages of these events are unspecified and 
thus, non-salient. 
 
  4.4 Reaching a State 
  In addition to its directional use and aspectual use, kuru can also be used to signify a state’s 
coming into being or a participant’s reaching a state. 
 
(28) Jidai  ga   kotonat-te    kita. 
  era  NOM  be different-CONJ  come (become)-PAST 
  ‘The era became different.’ 
(29) Kangae   ga  kawat-te   kira.  
  idea  NOM  change-CONJ come-PAST 
  ‘The idea became changed.’ 
 
The sense of kuru to signify reaching a state is an extension from the venitive directional function. 
This kind of development mainly depends on several factors: venitive directionality, telicity 
(involving a well-defined terminal point) (Comrie, 1976) of the actions or the motion denoted by the 
verb kuru and a destination of motion. The extension for kuru to signify reaching a state is mainly 
motivated by the metaphor REACHING, ENTERING A STATE IS ARRIVING AT A DESTINATION, which is a 
subtype of the metaphor STATES ARE LOCATIONS (Lichtenberk, 1991).  
  The various uses of kuru as an auxiliary verb are semantic/functional extensions from its basic 
meaning. Such extensions are mainly motivated by the cognitive instrument---metaphor. The deictic 
center of either space or time plays an important role in various extensions. 

 
5 Conclusions 
  As illustrated in this paper, cognitive domain shifting or selection is responsible for semantic 
extensions. The most abstract schema of kuru encompasses different domains. However, motion in 
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the spatial domain is more basic. The extensions are basically from the spatial domain to the non-
spatial domains---the time domain and the abstract domain in the case of kuru. The radial semantic 
network is illustrated in the following figure: 
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Figure 7 Semantic network of kuru 

  In this figure, solid lines between different senses indicate direct relatedness while dashed 
lines indicate extensions. The oval around the motion/spatial domain covers different senses of 
concrete motion through space, which includes the basic or central meaning and non-central or 
peripheral meanings. The senses included in the oval are more prominent than all the extensions 
indicated by dashed lines, the arrow of which specifies the directionality of the extensions. Among 
them, the basic meaning, which involves basic cognitive domains, is most prominent indicated by 
the heaviest bold lines. All the non-central meanings in the oval do not involve extensions from the 
spatial domain to other domains and they are derived on the basis of the basic meaning. Thus, they 
are directly related to the basic meaning of kuru. The aspectual uses---the inceptive use and the 



Proceedings NWLC 2002: Japanese Kuru 181

perfect use are the extensions of 'start-to-come' and 'come--->arrive' variants respectively as the 
spatial domain is shifted to the temporal domain. As demonstrated earlier, semantic/functional 
extensions may be based on a certain component of the total meaning of a lexical item while the 
other aspects of the meaning are non-salient in such extensions.  In the case of kuru used as a 
venitive directional, the extension is motivated by the deictic sense of its basic meaning of this 
lexical item. The sense of kuru to signify reaching a state is an extension from the venitive 
directional function. The extension is motivated by the metaphor REACHING A STATE IS ARRIVING AT 
A DESTINATION. When kuru is extended to indicate cause or origin one component of the basic 
meaning---source is prominent in the extensions. 
  All in all, this paper supports a semantic network model by demonstrating that all the senses of 
kuru are far from random (Hamada 1989) and that all the variants, non-central, peripheral meanings 
and semantic/functional extensions are related to the basic meaning of kuru through partially shared 
commonalities or family resemblance. The polysemous nature of the motion verb kuru displays a 
radial structure, which is characterized by graduated relatedness and both direct and indirect 
relatedness among the meanings/functions (Lakoff, 1987). It has also been demonstrated that all the 
variants of kuru results from profiling different parts of the trajectory or different stages of the 
motion and that it is human conceptualization of phenomena (mainly metaphor) that directly 
motives the extensions including the grammaticalization of a particular item (Lichtenberk, 1991). 
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This study discusses the use of a population test as an empirical method in exploring 
semantic content of near-synonyms for use in electronic dictionaries. Chapter 1 
reviews some of the problems of a conventional dictionary, and suggests how an 
electronic dictionary could meet these challenges. Current lack of semantic 
information in linguistic literature hampers the development of electronic 
dictionaries, which has raised an urgent need to study the implicit knowledge of 
native speakers. Chapter 2 describes the present study, which aims at exploring what 
types of semantic information can be obtained with population tests. In this study, 
the test field comprised of twenty-one Finnish verbs all used to describe a 
complaining speech act. Many of these words are defined as synonyms in mono- and 
bilingual dictionaries, and many of them are also classified as expressive 
(onomatopoetic-descriptive) words, which are especially numerous in the Finnish 
language. The test population (informants) consisted of 154 (16-18 yrs.; 95 women) 
native speakers of Finnish. Five semantic features (gender and age of the agent, level 
of anger, volume of voice, and furiousness of the patient) were tested with multiple 
choice and open-ended tasks. Chapter 3 discusses the results of this study in the 
context of their potential use in electronic dictionaries. Population test methodology 
per se will also be discussed. It seems that population tests are able to give 
remarkable amount of new information to objectively distinguish near-synonymic 
words from each other. This test type could offer effective tools for exploring the 
dimensions of semantic contents of words, which would directly serve in 
construction of electronic, multidimensional dictionaries. 

 
 
1 Introduction 

The dramatically increased international mobility and communication of people together 
with shrinking of the world have led to a drastic need of better dictionaries. Hence, the 21st century 
has been called a century of dictionaries (e.g. Wierzbicka 1996: 257). Learning a foreign language 
often takes place in a non-native environment. This leads to a situation where dictionaries are 
requested to provide a user with all the diversity of information normally present only in the native 
use of the given language(s). 

 
1.1 Near-synonyms – a problematic part of a dictionary 
One of the ambiguous features in the current dictionaries has been the way synonyms are 

defined. Finding half a dozen or more synonyms in a target language without any differentiating 
explanations usually leaves a user helpless and frustrated. An ideal dictionary provides a user with 
information about the meaning and the use of words to such an extent that near-synonyms (Lyons 
1995: 60) may be reasonably well distinguished. The strictly linear order of presentation and the 
very limited space in conventional dictionaries unavoidably lead to an oversimplified description of 
the use and the meaning of words. For instance, a search in a conventional English-Finnish 
dictionary for the Finnish equivalent of the English verb to nag returns a long list of words (e.g., 
nalkuttaa, motkottaa, jankuttaa, tankata). While virtually every native speaker obviously has a clear 
implicit knowledge about the difference between these near-synonyms, such lexical information is 
absent in the bi- and monolingual dictionaries, and even in the existing lexical literature.  

Useful definitions of words are needed to describe the near-synonyms which rarely contain 
exact equivalents in different languages. Interaction of society is based on a proper use of words 
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(e.g. Wierzbicka 1996: 237): choosing a wrong word easily leads to misunderstandings. Most of the 
mono- and bi-lingual dictionaries simply sustain the messy use of language by giving long, plain 
lists of somehow related words. This is largely due to the current situation that several parts of the 
lexicon (e.g., adjectives, verbs, expressive vocabulary in general) are rather easily bypassed by 
lexicographers with excuses like “people can not learn the meanings of these lexems without live 
contexts” and “it is too dangerous to give any definitions because they would be too narrow 
anyway”.  

 
1.2 What the current electronic dictionaries do offer – and what they do not 
New techniques used in the modern web-dictionaries enable completely new constructs in 

dictionaries. There is now room for definitions, explanations, figures, examples, pictures, and 
repetitions. Also, the border between mono- and bilingual dictionaries and between a dictionary and 
an encyclopedia has become unimportant. By using hypertexts and inter-linked databases, it is 
possible to add any kind of detailed lexical information as needed, and this information can be 
easily updated when the lexical knowledge accumulates. The purpose of adding semantic 
information of this kind is obvious, but what is the current situation with electronic dictionaries? Let 
us take a closer look at three different editions:  

One example of an exciting and technically well developed dictionary is The Plumb Design 
Visual Thesaurus, which is based on WordNet database. Words of interest are connected by 
radiating lines to a set of other, more or less interrelated words forming a nice umbrella type layout. 
This dictionary does not contain semantic information or clues as to how these words are related to 
each other, which leaves a user alone with a bunch of words. However, I feel that this type of 
visualization could offer a very useful alternative layout for a well-made semantically oriented 
dictionary. 

Wordsmyth and WordNet are technically much less exciting but semantically speaking 
considerably more serious dictionaries. While the structure in these dictionaries is basically very 
similar to good conventional printed dictionaries, they have one technical improvement: different 
entries are linked with each other making it very easy to find all the words somehow related to one 
another. However, in the absence of comparative information the basic questions are still without 
answers: how are the words really related to each other? How can a user identify the most 
appropriate of them for each occasion? Indeed, a user often gets a quite confusing list of words 
classified as synonyms, similar words, related words, exact synonyms, and near synonyms (see 
Wordsmyth). For a nonnative speaker, the logic of those relations is extremely hard to follow (see 
the definitions of the terms in lexical semantics e.g. Lyons 1995: 60-65). The links presented in the 
above mentioned dictionaries work mainly as good hints in word hunting; as themselves they do not 
provide a user with any answers. 

An obvious reason for the shortage of semantic information in dictionaries is the lack of 
semantic information in general. At the same time, however, there are highly innovative and 
theoretically interesting methods on lexical semantics, starting with applied componential analysis. 
While some attempts have been made, there has been a general lack of successful cooperation 
between lexicography and experimental lexical semantics (e.g. Wierzbicka 1996: 258). The 
sometimes intense confrontation about defining a word between lexicographers and semanticists has 
come to a new step: lexicographers no longer have the excuse of limited space, while semantists are 
now demanded to test and prove in practice which kind of methods are really useful when gathering 
semantic information for dictionaries. 

Furthermore, the ultimate tasks and goals of a dictionary seem to be sometimes obscure. At 
a practical level, a dictionary has two main tasks: to give a content to a form and to give a form to a 
content (Aitchison 1987: 165). A dictionary should be made for nonnative speakers, who really 
have no clue about the semantic relationships and choosing the right words. Sometimes it might be 
hard for lexicographers to see the world through the eyes of nonnative speakers and to realize which 
are their very problems. But how do we find the appropriate semantic information that could be 
used in electronic dictionaries? 

 
 
 



Proceedings NWLC 2002: Population tests 185 

1.3 Seeking semantic information of near-synonyms 
There are at least two relevant methods to explore the very fine semantic and pragmatic 

components of vocabulary. First, text corpora, and second, empirical population tests. The latter 
method, called also as an intersubjective method (Raukko 1999), provides a tool to test the implicit 
knowledge of native speakers in a standardized fashion. This method has been recently succesfully 
employed in studies on polysemy of the English get (Raukko 1999). There are plenty of studies on 
synonymy based corpus linguistics, like a study on the English big, great and large (Biber et al. 
1998), and on Finnish keskeinen and tärkeä (‘important, pivotal’) (Jantunen 2001).  

Perhaps it is due to the rapid development of electronic corpora that corpus linguistics has 
often been understood as an incomparable method on lexical studies. However, the information 
reached by corpus linguistics is mainly based on collocation, which is only one type of lexical 
relationship (Lyons 1995, Cruse 1986, Saeed 1997, Sinclair 1998 etc.). The findings are interesting 
and clear, but one cannot assume that collocation would be the only or the most relevant 
relationship to define meaning and use of words. Even though collocations are relatively easy to 
study, and for that reason quite popular, there is a serious need to develop other methods for fruitful 
lexical research. In my study, native speakers of Finnish were asked to define meanings of given 
words, and to compare the meanings of certain near-synonyms. There appeared to be a lot of 
semantic features which are not discoverable by the methods based on the use of corpora, while 
they are relatively easily explored with empirical population tests. 

 
2 Would Population Tests Reveal Novel Aspects? 

The objective of this study was to explore the possibility of a set of population tests to 
measure how native speakers comprehend 21 verbs (see Table 1), and whether these verbs could 
thus be experimentally distinguished. Finnish monolingual dictionaries (Nykysuomen sanakirja 
[Dictionary of Modern Finnish] and Suomen Kielen Perussanakirja [Basic Dictionary of the Finnish 
Language]) define many of these verbs as complete synonyms (marmattaa, motkottaa, jäkättää; 
ruikuttaa, vaikeroida, nurista – see Table 2). Many of them are also classified as expressive 
(onomatopoetic-descriptive) words. 
 
Table 1 A list of the Finnish verbs studied, followed by their equivalents in English, edited from Finnish-
English General Dictionary. 
 
jupista  mutter, mumble; grumble (at something) 
jurnuttaa (colloquialism); (impersonal verb) annoy, vex (it annoyed me that that) 
jäkättää  (colloquialism) [yackety-]yak; (nalkuttaa) nag (about something; at somebody) 
marista  whine (about something; at somebody), whimper; fret (over about), grumble 
marmattaa  grumble (about something) 
motkottaa  carp, (nalkuttaa) nag (at somebody; about something) 
mukista  grumble, grouse 
napista  grumble (at somebody; about, over something), gripe (at somebody, about something); 

murmur (at, against something) 
nurista  grumble (at somebody; about, over something) 
purnata  grouse, grumple 
ruikuttaa  whine, whimper; (valittaa) (also) complain, (colloquialism)  moan (about something); wail 

[over] (whine about); (colloquialism)  pester 
urputtaa  (not found) 
vaikeroida  moan; groan; wail; lament, bemoan 
valittaa  1. groan, moan; wail; lament. 2. complain of. 3 complain about, of  
voihkia  groan, moan 
voivotella   moan; whine; (formal)  bewail 
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Table 2 A list of the verbs studied, followed by a list of verbs they are defined with in the Basic Dictionary of 
the Finnish Language (PS). Note the extent of cross referencing, which is pointed out with color coding of 
some words. 
jupista mutista, mukista, nurista, napista 

jurnuttaa murista, nurista, purnata; murjottaa, mököttää, jurottaa 
jäkättää nalkuttaa, narista, motkottaa 
marista mankua, valittaa, ruikuttaa, napista 
marmattaa marista, mankua, nurista, motkottaa, nalkuttaa 
motkottaa jankuttaa, moittia, nalkuttaa, jäkättää 
mukista jupista, nurista, napista 
nalkuttaa moittia; motkottaa, naputtaa, jankuttaa, jäkättää 
napista nurkua, nurista, marista, valittaa, sanoa vastaan 
nurista valittaa, nurkua, marista, ruikuttaa 
purnata mutista, napista 
ruikuttaa valittaa, vaikertaa, voivotella 
urputtaa purnata 
vaikeroida valittaa, voivotella, vaikertaa 
valittaa vaikertaa, voivotella; moittia 
voihkia  valittaa, voivottaa 

voivotella < voivottaa (voivottaa - valittaa, vaikeroida, ruikuttaa, marista) 

 
The test series included both multiple choice and open-ended questions, and the test was 

focused on five semantic features: gender and age of the agent (agent = a speaker in a speech act), 
level of anger, volume of voice, and furiousness of the patient (patient = a listener in a speech act). 

 
2.1 Study setup 
The test population included 154 (16-18 yrs.; 95 women) native Finnish speakers. The data 

was collected in May 2001 in three high schools in Finland. Two of the schools are located in small 
towns in Eastern Finland: Varkaus (n=96) and Leppävirta (n=25) (populations 23 000 and 11 000). 
The third school is in Espoo (n=33), which is a larger city (population 218 000) in the suburban area 
of Helsinki. All testing sessions were conducted in controlled situations during regular Finnish 
language classes, and the whole test sessions lasted for 10-22 minutes. The testing sessions were 
also tape recorded for later evaluation of oral instructions and possible environmental interferences.  

 
2.2 Questionnaire  
Every informant was given a 3-8 page questionnaire (completely in Finnish), which varied 

slightly between class groups. In order to minimize possible interferences between test types, the 
informants were required to complete the open-ended tasks before they answered the multiple 
choice tasks. In the following sections, some selected samples of the questionnaire have been 
translated into English.  

 2.2.1 Gender and age of agent 
Four different tests were used to explore the gender of the agent. The questions about the 

age and the gender of agent were usually placed on the same test sheet (see Figure 1).   
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Figure 1 Examples of the test sheets used to study the gender and age of the agent. In addition to these 
samples, another series of questions included pairs of sentences with slight difference (gender or age of the 
agent), and the informants were urged to choose the one which sounded more natural. 
 

2.2.2 Volume of voice, anger of agent, and furiousness of patient 
In the following test types, the informants were asked to rank the verbs on a scale between 0 

and 5 (see Figure 2). Three features (volyme of voice, anger of agent, furiousness of patient) were 
tested with one test type and with smaller test groups, and this was mainly done for future reference. 
 

WHO SAYS TO WHOM? Choose the best alternative. 
One choice per side only! 

  
 male male female female middleaged highschooler 
 to male to female  to male to female to high- to middleaged 
     schooler 
Don’t  jurnuta ! ___ ___ ___ ___ ___ ___ 
Don’t  jäkätä! ___ ___ ___ ___ ___ ___ 
Don’t  valita! ___ ___ ___ ___ ___ ___ 
. 
. 
. 
 
 

WHOSE SPEECH DOES THE VERB DESCRIBE? Choose the best alternative.  
One choice per side only! 
 

male female child young middle-aged aged 
jurnuttaa___  ___ ___  ___  ___  ___ 
jäkättää ___  ___  ___  ___  ___  ___  
valittaa ___  ___ ___  ___  ___  ___ 
. 
. 
. 
 

WHAT VOLUME DO YOU ASSOCIATE WITH THE FOLLOWING VERBS? 
Please mark. 1 – silent voice, 5 – loud voice 

 
  0   1   2   3   4   5 
jurnuttaa___  ___  ___  ___  ___  ___ 
jäkättää ___  ___  ___  ___  ___  ___ 
valittaa ___  ___  ___  ___  ___  ___ 
. 

HOW ANGRY WAS YOUR MOTHER?  
Compare the given sentences. 1 – a little bit angry only, 5 – very angry 

 
  
   1   2   3   4   5 
Yesterday I came home late ___ ___ ___ ___ ___ 
and Mom jäkätti . 
Yesterday I came home late ___ ___ ___ ___ ___ 
and Mom valitti. 
Yesterday I came home late ___ ___ ___ ___ ___ 
and Mom marisi. 
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Figure 2 (cont’t from the previous page) Examples of the test sheets used to study volume of voice, 
furiousness of the patient, and anger of the agent. 

 
2.2.4 Open-ended tasks 

The main purpose to incorporate open-ended tasks into this series was to collect spontaneous 
answers which could aid in generating new test series. Also, open-ended tasks can help validate the 
results of the multiple choice questions. In the next test type (Figure3), the informants were urged to 
define a given word and/or to describe the differences between two words. With some of the words, 
the informants were directly asked to answer questions like “In your opinion, what’s the difference 
between the meanings of the following words?” or “Define the meanings of the following words. 
Do the meanings differ from each other? If so, how?”. Alternatively, some of the tests presented a 
real life situation, in which the informants were asked to use their native language skills. 
 
 
 
 
 
 
 
 
Figure 3 An example of an open-ended task used to explore the differences between two near-synonyms. 
 

 
 

 
 
 
 
 
 
 
Figure 4 An example of the open-ended test type used to explore typical agents of the verbs. 
 

For more about the design of the study and the test series, see Vanhatalo (2002). 
 
2.3 Results 
A general finding was that in all the tests used in this study, there is a significant semantic 

differentiation in all features studied. The results can be analyzed at two different levels. First, one 
can focus on the method and try to figure out how the test series worked. Second, one can focus on 
the verbs studied, in order to gather practical lexical semantic information for dictionary definitions. 
In this paper, I’ll focus on former, methodological questions. Individual findings will be only 
cursorily mentioned. 

HOW FURIOUS DID YOU BECOME BECAUSE OF MOM’S SPEECH?  
Compare the given sentences. 1 – a little furious only, 5 – very furious 

 
   1   2   3   4   5 
Yesterday I came home late ___ ___ ___ ___ ___ 
and Mom jäkätti . 
Yesterday I came home late ___ ___ ___ ___ ___ 
and Mom valitti. 

Your foreign friend knows Finnish very well. Now s/he would like to know the 
difference between nalkuttaminen and motkottaminen. How would you explain this to 
her/him? 
 
_________________________________________________________________________
_________________________________________________________________________ 

Complete the sentences. For the subject, write anything but s/he. 
 
________________________ jurnutti _______________________________ 
________________________ voivotteli ______________________________ 
________________________ jäkätti  _______________________________ 
. 
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              2.3.2 Age of agent
Figure 6 shows the results of tests exploring the age of the agent, one can see that there are some

verbs which are very clearly considered to refer to a middleaged agent. In general, that age group seems 
to be the most popular with complaining verbs. However, there are still some verbs with a clear feature
of other age groups. These results are based on 154 informants (176 answers). 

              2.3.1 Gender of agent
Figure 5 summerizes the results concerning the gender of the agent. One can see that there are some

verbs which are very clearly considered to refer to a female agent, while some others refer to a male
agent. The results shown above are based on 154 informants (232 answers). The verbs considered
more feminine are located towards the left side. The verbs located in the middle of Figure 5 showed no
clear preference of gender.

Figure 5 Gender of agent

Figure 6 Age of agent
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              2.3.3 Volume of voice, anger of agent and furiousness of patient     
Looking at the Figures 7-9 one can see that there is a clear differentation between some synonomeus

synonomeus verbs according to these variables. The results shown above are based on 22-33 informants.

Figure 7 Volume of voice
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Figure 9 Furiousness of patient

0

1

2

3

4

5

m
ar

is
i

ju
pi

si

m
ar

m
at

ti

m
ot

ko
tti

va
lit

ti

ur
pu

tti

jä
kä

tti

na
lk

ut
ti

Figure 8 Anger of agent
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3. Discussion 
The present study strongly suggests that population tests are able to give clear cut 

information concerning the comprehension of native speakers about meaning and use of near-
synonyms. With some of the words studied the informants seemed to have a great consensus (e.g. 
gender of agent on verb nalkuttaa), while with other words (e.g. age of agent of verb voihkia), the 
view was more variable. This observation per se raises the intriquing idea that significance of 
features varies between different words. 

 
3.1 Using the results in electronic dictionaries 
Let us take one of the verbs of interest – nalkuttaa – into closer observation and consider 

some of the features pointed out by the results, see Table 3.  
 

Table 3 Comparison of the definitions for the word nalkuttaa in current monolingual dictionaries.  
 
Finnish English translation 

Nykysuomen Sanakirja: Dictionary of Modern Finnish: 

nalkuttaa katkonaisesta, yksitoikkoisesta, usein 
jatkuvuudellaan hermostuttavasta, ärsyttävästä 
äänestä; usein: motkottaa, toruskella  

about incoherent, rambling, monotonous, often continuos 
and therefore irritating, annoing voice; often: motkottaa, 
toruskella  

Suomen Kielen Perussanakirja: Basic Dictionary of the Finnish Language: 

nalkuttaa jatkuvasta, ärsyttävästä 
moittimisesta; motkottaa, naputtaa, jankuttaa, 
jäkättää 

about continous, irritating criticizing; motkottaa, naputtaa, 
jankuttaa, jäkättää 

 
To begin with, the present results suggest plenty of new semantic features to be added into 

the current definitions. The agent of this verb is very typically female, and she tends to be middle-
aged. This verb is very seldom used to describe the speech of a child. This speech act is very loud 
compared with the near-synonyms: it is louder than motkottaa and almost as loud as jäkättää. 
Compared with the near-synonyms, this kind of speech act makes the listener very furious. The 
person who is described with this word is very angry. According to the answers from the open-
ended tasks, the agent often does not have an obvious reason for this speech act (unlike the person 
in a speech act described with the verb motkottaa). Furthermore, the agent tends to repeat the same 
complaints time after time, and tends to complain about everything, etc. - Altough these are based 
on one test series only, and the definitions cannot be understood as the final truth, it is surprising 
how much information can be gathered.  

 
3.2 How do we find the problematic part of the lexicon? 
It would be practically impossible to study the whole vocabulary in the manner presented in 

this paper. There are fortunately several relatively clear entities of vocabulary, e.g. the majority of 
substantives, which the traditional dictionaries are able to describe easily. However, the problems 
arise with many adjectives and verbs, especially with those referring to abstract concepts or implicit 
side contents. One very typical word group of this kind is that of the expressive (onomatopoetic-
descriptive) words. Although many such words have low frequency (Sivula 1989: 180), this group 
is common and quite productive in the Finnish language, and therefore deserves serious studying. 
Another highly challenging task is to define and to translate emotional vocabulary (see e.g. 
Wierzbicka 1999). In fact, it is often relatively easy to see the problematic word groups in 
dictionaries: just look for the entries which lead to an endless circle of cross references (examples in 
English, see e.g. Wierzbicka 1996: 240). Another way to learn the problematic vocabulary is to ask 
learners of second languages to explain their personal difficulties. 
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3.3 How do we find the right features for testing? 
Finding the right features for testing the semantic differentiation is probably the most 

exciting and most creative part of study on near-synonyms. How to get started? Which features are 
worth testing? In the very beginning, the more features we have for testing, the better. A large 
enough test population will soon make it clear which of the features are significant and which 
probably have no value concerning some particular word. In this study, the starting point was a 
speech act: an agent, a patient, and the situation. There were some very pioneer informants who 
were asked to do some brainstorming with the given verbs. From the list of putative features (like 
“the person who speaks in this way is usually a nasty woman”, “really irritating”, “continuous”, 
etc.), five were chosen for the first multiple choices tasks. Some of these features, like gender and 
age of agent, were chosen because of the possibility of comparing these results with the ones found 
from corpora. 

 
3.4 Exploring the language or exploring the world? 
Studies of this kind are intimately bound to discussion about stereotypes, and one may often 

ask what is actually being studied: does the questionnaire explore the word or an entity? If the verb 
nalkuttaa is connected with a female agent, is the activity described with that particular verb 
femine, or is feminity one feature in the meaning of this verb? This topic has been a subject of an 
endless conflict. However, from the very practical point-of-view of dictionaries, it is to be 
remembered that native speakers tend to use certain words in certain contexts. If native speakers do 
it, why shouldn’t nonnative speakers use the language in the same way? It may rather be that 
generalizations and stereotypes are an essential, inborn part of the implicit knowledge of native 
speaker, and therefore they are well worth bringing forth in the dictionaries as well. 

 
3.5 Who are the relevant informants? 
Choosing and reaching relevant informants means balancing between idealism and realism. 

It would be nice to get infinite number of informants, with equal distribution over gender, age 
groups, socioeconomic and educational backgrounds, dialect areas etc. However, in order to get 
reasonably large groups of cooperative informants into a controlled test situtation, one needs to 
make some compromises. This study was made in high school settings and on high-school students, 
and the following information was collected from the informants regarding their sociolinguistic 
background: gender, age, place of birth, dialectological home area, and the hometown. In addition, 
studying in high school (equivalent to US college) per se implied an interest towards higher 
education. The following chapter will shortly discuss gender as one sociolinguistic factor in this 
study. 

3.5.1 Gender-based differences between informants 
Large numbers of studies have been published about linguistic differences between men and 

women. Those have mostly focused on phonology (e.g. Eckert 1998), and usually in the English 
language. It is obvious that gender makes some difference, but other studies have also clearly 
indicated that gender should be considered as just one of the main sociolinguistic variables (see e.g. 
Eckert 1998), with considerable situational variations. Given these considerations, there are still at 
least two good reasons why the gender-based differentiation should be of significant interest in 
studying Finnish lexicon. First, gender-based differences obviously vary between languages, and 
yet the present literature does not handle very much the Finnish language (see e.g. Lappalainen 
2001). Second, present literature on this field has concentrated on phonology, while the questions 
concerning lexical differentation between male and female speakers are more unexplored.  

Due to the absence of previous lexical studies like this on gender orientation in the Finnish 
language, all the new concepts arising from other languages need validation in Finnish as well. 
While men and women obviously share the same vocabulary in each language, any data concerning 
gender-based differentiation deserves mentioning in the forthcoming wider electronic dictionaries.  

In this study, most of the results were analyzed irrespective of informants’ sociolinguistic 
variables. However, as a curiosity, the results of gender of agent were analyzed also with respect to 
informants’ gender. This analysis shows that despite of certain clear differences with single words, 
there are not very striking overall differences between men and women in comprehensing the 
gender of agent (data not shown here). Based on the whole current test population, this analysis 
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suggests that the results of a larger informant population also would be reliable without separate 
splitting of informants by their gender. 

 
3.6 Forcing the informants to answer or giving “I don’t know” –alternatives? 
One noteworthy aspect in population tests are the indifferent ( “I don’t know” or “There is 

no difference”) -answers. Except for one test group (n=21), these choices were excluded on 
purpose. This study aimed at clear demonstration of whether the population test may be used for 
this purpose in general and/or for testing chosen features. It was hence necessary to keep the 
questionnaire very simple. Intriguingly, it seemed that the indifferent answers tended to be 
associated with certain verbs more than with others. Some informants tended to have notably many 
more of these answers than the others, which raises the idea that probably choosing this option 
reflects more about the informant than the word of interest. However, many words certainly possess 
features which are considered to be possible but not necessary. This kind of uncertainty would be 
found with “I don’t know” -answers. The ambiquity of a word can be, however, also found with 
population tests with a large enough sample size. 
 
4. Conclusions 

This paper discusses the tremendous demand for real life semantic information that would 
be needed for electronic dictionaries. Based on the results shown above, population tests seem to be 
a remarkably efficient method of gathering information about semantic features of certain words 
(e.g. adjectives, verbs, expressive vocabulary). With this innovative and very adaptable method, it is 
possible to obtain the exact data as needed. The results show that these kind of population tests are 
able to give a remarkable amount of clear, new information regarding the differences of near-
synonomic vocabulary in Finnish. At present, this kind of information is not found in any of the 
current dictionaries. The results suggest that population tests would offer effective tools for 
exploring semantic contents of words in future electronic, multidimensional dictionaries. This 
approach is proposed to be especially useful for studying e.g. expressive vocabulary, and some 
other “hard-to-define” adjectives or verbs. An attractive and obviously very important feature of 
this empirical method is that this explores the use of live language and the implicit knowledge of 
native speakers, which may be ultimately even quantified in a standardized manner. 
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English Compounds and Russian Relational Adjectives1 
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English noun-noun compounds are often translated into Russian as relational adjective-
noun constructions with the adjective parallel in function to the non-head noun of a 
compound. However, a large subclass of English compounds which are sometimes 
referred to as ‘deverbal’ do not have a relational adjective-noun equivalent in Russian. 
In deverbal compounds (e.g. van driver), as opposed to so-called ‘root’ compounds 
(e.g. bookstore), the head noun is derived from a verb and the non-head noun is 
interpreted as an internal argument of the head noun. In Russian, the same meaning is 
expressed by means of a genitive construction. It is proposed that this restriction is due 
to the morphological difference between English compounds and Russian relational 
adjective-noun constructions. Following Chomsky (1970) and others, nouns derived 
from transitive verbs may retain the internal arguments of their base verbs. Kayne 
(1981) shows that internal arguments may only be expressed as DPs and never as APs. 
Assuming that internal arguments are realized within the lowest maximal projection of 
their heads (Williams, 1981), adjectives may not express internal arguments because 
they are adjuncts and as such are realized outside of the lowest maximal projection. 
Thus, in English deverbal compounds, the non-head member can express an internal 
argument, whereas it is impossible in Russian since the non-head member of the 
construction is an adjective.  

 
 
1 Introduction 

English has a productive process of noun-noun compounding by which two nouns are 
combined to express a certain relation between two entities or ideas denoted by these nouns 
(Marchand, 1960; Downing, 1977; Selkirk, 1982; Lieber, 1983; Hoeksema 1985; Cinque, 1993 and 
others). In particular, noun-noun compounds such as bookstore constitute a large subclass of English 
compounds. Such compounds are sometimes referred to as ‘root’ compounds. They are often 
translated into Russian as relational adjective-noun constructions with the Russian relational 
adjective parallel in function to the non-head noun in the English noun-noun compound. Such 
adjectives are called ‘relational’ because they refer to a relation between the entity denoted by the 
noun they are derived from and the noun they modify (Dudnikov, 1974; Townsend, 1975; Maltzoff, 
1985 and others). Thus, both expressions in (1) mean ‘a store that sells books’: 
 
(1) a. bookstore 
 b. knizh-n-yj          magazin 
  book-ADJ-INFL   store 
  ‘a/the bookstore’2 

                                                 
1This paper is based on part of MA thesis and I want to thank my supervisor, Hotze Rullmann, and also Martha 

McGinnis, Betsy Ritter and Olga Mladenova for their comments. All questions, comments, suggestions, etc. should be 
forwarded to: imezhevi@ucalgary.ca               © Ilana Mezhevich 2002 

2Since Russian does not have determiners, many Russian examples in this paper can be translated into English 
as definite or indefinite. 

In Morrison, G. S., & Zsoldos, L. (Eds.) (2002). Proceedings of the North West Linguistics Conference 2002. Burnaby, BC, Canada: Simon Fraser University Linguistics Graduate Student Association.

mailto:imezhevi@ucalgary.ca
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Following Selkirk (1982), I assume that for compounds, the notion of head is defined 
semantically. For example, bookstore designates a store which is somehow related to book or books, 
e.g. being a place for selling books. It does not designate a book or books which are related to a 
store. I also assume that the fact that English compounds and Russian relational adjective-noun 
constructions are often mutually translatable suggests a similarity in their semantic structure. First, 
both constructions express a relation between two entities. However, this relation is not a part of the 
lexical meaning of either part of the construction in question. Second, the relation expressed by the 
construction depends on the lexical meaning of the modified noun. Finally, in both constructions, 
this relation seems to be arbitrary and the number of possible relations expressed by compounds and 
relational adjective-noun constructions is potentially unlimited. 

English also has noun-noun compounds that sometimes are referred to as ‘deverbal’ (Selkirk, 
1982) or ‘synthetic’ (Hoeksema, 1985). In these compounds, the head noun is derived from a verb 
and the non-head noun is interpreted as an internal argument of the head noun: 3 
 
(2) a. van driver 
 b. bookseller 
 
English compounds such as in (2) may not be translated into Russian as relational adjective noun 
constructions. In Russian, this meaning is usually expressed by means of a genitive construction: 
 
(3) a. voditel’  furgon-a  
  driver     van-GEN 
  ‘a/the van driver’. 
 b. prodavec   knig-∅  
  seller         book-GEN.PL 
  ‘a/the bookseller’ 
 

I propose that this contrast is due to the difference in the morphological structure of the two 
constructions. In English, two nouns are combined without changing the syntactic category of either 
of them. In contrast, the formation of Russian relational adjective-noun constructions involves a 
change of the syntactic category: a noun becomes an adjective. I assume, following Chomsky 
(1970),  Williams (1981), Grimshaw (1990) and others that there is a regular relation between the 
argument structures of morphologically related words. In particular, nouns derived from transitive 
verbs may retain the argument structure of their base verbs, including the internal argument. I also 
assume, following Kayne (1981) that adjectives, unlike essentially synonymous genitive 
                                                 

3According to Selkirk (1982), deverbal compounds are adjective or noun compounds whose head, adjective or 
noun respectively, is derived from a verb and whose non-head constituent is interpreted as an argument of the head 
adjective or noun. By argument she means an element bearing a thematic relation such as agent, theme, goal, etc. That 
is, she does not distinguish between a direct internal argument (direct object) and other internal arguments. This 
approach is problematic for my analysis of English noun-noun compounds and Russian relational adjective-noun 
constructions. For example, Selkirk lists compounds such as cake baker under the same heading with schoolteacher. For 
my purposes, schoolteacher differs from cake baker in that school is not bearing a thematic role assigned to a thematic 
object – school is not a thematic object of the verb teach. This is crucial because in Russian, a relational adjective-noun 
constructions shkol’nyj uchitel’ ‘schoolteacher’ is possible, whereas anglijskij uchitel’ ‘English teacher’ meaning a 
teacher who teaches English, where English is a direct object of the verb teach, is not. In this paper, I make use of 
Selkirk’s analysis of deverbal compounds but distinguish between a direct object and other internal arguments. I am 
using the term internal argument to refer to a direct object as opposed to other internal arguments such as theme or goal. 



Proceedings NWLC 2002: Compounds and Adjectives 

 

97

constructions, cannot express a theta-role assigned to an internal argument. Given these 
assumptions, Russian constructions may not express the head-internal argument relation because the 
member of the construction which expresses an internal argument is an adjective. 
 
2 Some Relevant Russian Data  

2.1 Two types of adjectives 
Traditionally, in the Russian linguistic literature, two classes of adjectives are distinguished 

– relational and qualitative (Dudnikov, 1974; Townsend, 1975; Maltzoff, 1985 and others).4 Russian 
relational adjectives are derived from nouns by means of suffixation and designate a relation 
between the entity denoted by the noun they are derived from and the entity denoted by the noun 
they modify. Qualitative adjectives also may be derived from nouns; however, constructions that 
contain this type of adjectives do not express a relation. Qualitative adjectives attribute a quality to 
the denotation of the noun they modify: 
 
Relational adjectives: 
(4) a. igrushech-n-aja   fabrika 
  toy-ADJ-INFL       factory 
  ‘a/the toy factory’ 
 b. knizh-n-yj         magazin 
  book-ADJ-INFL   store 
  ‘a/the bookstore’ 
 
Qualitative adjectives: 
(5) a. bol’shoj  dom 
  big           house 
  ‘a/the big house’ 
 b. um-n-aja                    devushka 
  intelligece-ADJ-INFL  girl 
  ‘a/the smart girl’ 
 
In (4), both expression denote a relation: (4a) refers to a factory that produces toys, whereas (4b) 
refers to a store that sells books. In (5a), the adjective bol’shoj ‘big’ is qualitative in the sense that it 
attributes a quality to the denotation of the head noun dom ‘house’: being big is a quality of a house 
rather than a relation between a house and something that is big or bigness. In (5b), even though the 
adjective umnaja ‘smart’ is derived from the noun um ‘intelligence’ it refers to a quality rather than 
a relation between devushka ‘girl’ and something which is smart or smartness. 

The fact that both types of lexical items are adjectives is confirmed by inflectional 
morphology. The two types of adjectives agree in number, gender and case with the head noun 
according to the same declensional paradigm: 
 

                                                 
4In fact, sometimes a more fine-grained distinction is made. For example, Vinogradov (1947/1986, pp. 177-8) 

suggests that all Russian adjectives should be divided into three categories: (i) possessive, (ii) pronominal and (iii) 
qualitative-relational. The last category should be further divided into three sub-categories: (iii a) qualitative, (iii b) 
relational and (iii c) derived from active participles. However, since this third category is not extremely relevant for my 
purposes, I am going to assume the qualitative-relational distinction. 
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Relational adjective: 
(6) a. Eto     igrushech-n-aja             fabrika. 
  This   toy-ADJ-FEM.NOM.SG     factory-FEM.NOM.SG 
  ‘This is a toy factory’ 
 b. V  gorode  postroili       igrushech-n-uju           fabrik-u. 
  in  town     PERF-built    toy-ADJ-FEM.ACC.SG   factory-FEM.ACC.SG 
  ‘In the town was built a toy factory.’ 
 
Qualitative adjective:  
(7)  a. krasiv-aja                   devushka 
  pretty-FEM.NOM.SG    girl-FEM.NOM.SG 
  ‘a/the pretty girl’ 
 b.  Ivan  u-videl       krasiv-uju                 devushk-u. 
  John  PERF-saw   pretty-FEM.ACC.SG   girl-FEM.ACC.SG 
  ‘John has seen pretty girls’ 
 

The distinction between relational and qualitative adjectives also exists in other languages. 
Examples of English relational adjectives below are from Levi (1978): 
 
(8) a. presidential interpretation 
 b. bacterial infection 
 c. biochemical engineer  

 
The adjectives in (8) are derived from nouns by means of suffixation. All three constructions 
express a relation between the entity denoted by the head noun and the entity denoted by the noun 
that the adjective is derived from – the expressions in (8) may be interpreted as ‘interpretation by a 
president’, ‘infection caused by bacteria’ and ‘engineer working in biochemistry’ respectively. 
 

2.2 Semantics: relation versus quality 
Although the distinction between relational and qualitative adjectives is primarily semantic, 

the semantic boundary between these two types of adjectives is vague in part because many 
relational adjectives may acquire a qualitative meaning (Vinogradov, 1947/1986, pp. 175-8; 
Dudnikov, 1974; Townsend, 1975; Shvedova, 1980 (I), pp. 542-3 and others). The following 
examples are from Townsend (1975, p. 210): 
 
(9) a. serdech-n-aja     bolezn’ 
  heart-ADJ-INFL   disease 
  ‘a/the heart disease’ 
 b. serdech-n-yj     chelovek 
  heart-ADJ-INFL  person 
  ‘a/the cordial, warm hearted person’ 
 
(10) a. knizh-n-yj        magazin 
  book-ADJ-INFL  store 
  ‘a/the bookstore’ 
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 b. knizh-n-yj         jazyk 
  book-ADJ-INFL  language 
  ‘a/the bookish language’ 
 
In (9) – (10) above, the a-expressions are interpreted as involving a relation, whereas the b-
expressions are interpreted as expressing a quality of the modified nouns. The a-expressions clearly 
involve a reference to the entity denoted by the base noun of an adjective. For example, in (9a), 
serdechnaja bolezn’ ‘the heart disease’ is a disease of the heart, in (10a), knizhnyj magazin ‘the 
bookstore’ is a store that sells books, etc. In contrast, the b-examples do not involve a direct 
reference to the entity denoted by the base noun of an adjective. Thus, in (9b), serdechnyj chelovek 
‘the cordial, warm hearted person’ does not involve a direct reference to a person’s heart. Similarly, 
in (10b), knizhnyj jazyk ‘the bookish language’ does not refer to a language that bears a relation to 
some books. It refers to a type of language similar to that used in books in general. For example, if 
we imagine a situation where there are no books left in the world, bookstores probably would 
disappear but we still would be able to use ‘bookish’ language.  

Some adjectives may be ambiguous between a relational and a qualitative reading depending 
on the noun they modify: 
 
(11) a. igrushech-n-yj  magazin 
  toy-ADJ-INFL     store 
  ‘a/the toy store’ 
 b. igrushech-n-yj  pojezd 
  toy-ADJ-INFL     train 
   ‘a/the toy train’ 
 
The expression in (11a) is ambiguous. It may refer to a store that sells toys, in which case this is a 
relational reading. It also may refer to a store which is a toy, in which case this is a qualitative 
reading. Intuitively, being a toy is a quality rather than a relation. In contrast, the expression in (11b) 
does not have a relational interpretation: it only can refer to a train which is a toy. 

Since for the purposes of this paper I am interested in the semantics of relational adjective-
noun constructions I should define a set of relational adjectives that I will focus on. Despite the fact 
that the semantic criteria are not always reliable, there are a number of formal properties that 
distinguish relational and qualitative adjectives. In the next section, I outline some of these formal 
properties discussed in various sources. 
 

2.3 Formal properties of relational and qualitative adjectives 
Relational and qualitative adjectives have different syntactic distribution. For example, 

qualitative adjectives may be used attributively and predicatively, whereas relational adjectives are 
normally used only attributively: 
 
(12) a. umnaja   devushka 
           smart      girl 
  ‘a/the smart girl’ 
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 b. Devushka  byla  umnaja. 
  girl             was  smart 
  ‘The girl was smart’5 
 
(13) a. knizh-n-yj         magazin 
  book-ADJ-INFL   store 
  ‘a/the bookstore’ 
 b. *Magazin byl    knizh-n-yj. 
   store        was   book-ADJ-INLF 
  ‘The store was book’ 
 

Levi (1978) discusses English relational adjectives that she calls nonpredicating adjectives in 
the course of developing her theory of complex nominals. She refers to these adjectives as 
nonpredicating because just like their Russian counterpart, they are normally excluded from the 
predicate position. However, Levi (1978, pp. 259-260) points out that such adjectives are 
consistently more acceptable in this position when used in an explicit or implied comparison. Levi’s 
examples (7.16) and (7.17) are repeated below as (14) and (15): 
 
(14) a. Our firm’s engineers are all mechanical, not chemical. 

b. ??Our firm’s engineers are all mechanical. 
 
(15) a. That interpretation of the subpoena is presidential, not judicial. 

b. ??That interpretation of the subpoena is presidential. 
 
The same seems to be true in Russian as well. The expression in (16b) above improves considerably 
if the relational adjective is used in a comparison:6 
 
(16)  magazin  byl   ne    product-ov-yj     a     knizh-n-yj 
  store       was  neg   food-ADJ-INFL   but   book-ADJ-INFL 
  ‘It was a bookstore, not a grocery store.’ 
 

If a DP contains one relational and one qualitative adjective, the relational adjective must be 
adjacent to the head noun. As the examples in (17) show, if this order is reversed, the construction is 
ungrammatical: 
 
(17) a. bol’shoj  igrushech-n-yj   magazin 
  big           toy-ADJ-INFL      store 
  ‘a/the big toy store’ 
 b. *igrushech-n-yj  bol’shoj  magazin 
  toy-ADJ-INFL       big           store 
  ‘a/the toy big store’ 
 

                                                 
5Since Russian does not have an overt copula in the present tense, I use the examples in the past tense, for ease 

of exposition. 
6I thank Amanda Pounder for pointing this out to me. 
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 Rlational and qualitative adjectives may not be conjoined with each other: 
 
(18) a. *novaja  i     igrushech-n-aja   fabrika 
  new      and  toy-ADJ-INFL        factory 
  ‘a/the new and toy factory’ 
 b. *krasivyj   i     derev-jann-yj       dom 
   beautiful  and  wood-ADJ-INFL   house 
  ‘a/the pretty/beautiful and wooden house’ 
 
Gillon (1999, p. 135 (29)) points out the same facts for English: 
 
(19) a. rich and famous advisor 
 b. presidential and senatorial advisor 
 c. *rich and presidential advisor  
 

Of course, not only relational and qualitative adjectives may not be conjoined with each 
other. This restriction on conjunction might reflect more general independent principles and should 
not be taken as a sufficient condition for being a relational adjective. For example, Vendler (1968) 
discusses the semantics of adjectives and shows that not all qualitative adjectives may be conjoined 
with each other: 
 
(20) a. She is a slow and beautiful dancer. 
 b. *She is a blonde and slow dancer. (Vendler, 1968, p. 89 (12) – (13)) 
 
The adjectives blonde and slow describe different qualities: a blonde dancer is a dancer who is 
blonde, whereas a slow dancer is a dancer who dances slowly. According to Vendler, (20b) can be 
broken down as follows: she is a dancer who is blond and she is a dancer who dances slow. Thus, 
since two different structures are involved the conjunction cannot work (for discussion see Vendler, 
1968). 

Many qualitative, but not relational adjectives can have short forms that may be used only 
predicatively and agree only in number and gender with the modified noun (Shaxmatov, 1941, p. 
494; Vinogradov, 1947/1986, p. 175; Babby, 1973; Dudnikov, 1974; Townsend, 1975; Siegel, 1976; 
Maltzoff, 1985 and others):7 
 
(21) a. Ona  umn-aja. 
  She   smart-LONG FORM 
  ‘She is smart.’ 
 b. Ona umn-a. 
  She  smart-SHORT FORM 
  ‘She is smart’ 
 
 
 

                                                 
7Shvedova (1980 (I), p. 558) notes that in Russian, semantic restrictions on the formation of short forms of 

adjectives are not very rigid. Therefore, in literature and poetry, relational adjectives may have short forms.  
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(22) a. umn-aja                  devushka 
  smart-LONG FORM   girl 
  ‘a/the smart girl’ 
 b. *Umn-a                   devushka. 
  smart-SHORT FORM  girl (Babby, 1973, p. 349 (1)) 
 

While many qualitative adjectives form comparatives, relational adjectives, normally, do not 
– something can be more or less rainy or tasty but not more or less toy or book (Shaxmatov, 1941,  
p. 494; Vinogradov, 1947/1986, p. 175; Dudnikov, 1974; Townsend, 1975; Gillon, 1999 and others). 
The expressions with the qualitative adjectives dozhdlivyj ‘rainy’ in (23a) or vkusnyj ‘tasty’ in (23b) 
are fine, whereas the expressions with the relational adjectives knizhnyj ‘book’ in (24a) or kirpichnyj 
‘book’ in (24b) is ungrammatical: 
 
(23) a. Klimat v  pustyne  meneje  dozhdlivyj, chem  na  poberezh’je. 
  climate in desert    less        rainy          than    on seacoast 
  ‘Climate in a desert is less rainy than that on a seacoast.’ 
 b. Tim schitajet,  chto  Pepsi  vkusn-eje,      chem   moloko   s     maslom. 
  Tim thinks      that   Pepsi   tasty-COMP    than     milk     with  butter 
  ‘Tim thinks that Pepsi is better than milk with butter’ 
 
(24) a. *Etot  magazin  knizh-n-eje,          chem  tot. 
    this  store        book-ADJ-COMP    than    that 
  ‘This store is more book than that one.’ 
 b. *Eta  fabrika   kirpich-n-eje,        chem   ta. 
  this   factory    birck-ADJ-COMP   than    that 
  ‘This factory is more brick than that one.’ 
 
Also, as shown by ungrammaticality of the expressions in (26) below, qualitative but not relational 
adjectives may be modified by very: 
 
(25) a. ochen’  vkusnyj  tort 
  very      tasty      cake 
  ‘a/the very tasty cake’ 
 b. ochen’ dozhdlivyj  den’ 
  very     rainy           day 
  ‘a/the very     rainy day’ 
 
(26) a. *ochen’  knizh-n-yj         magazin 
   very       book-ADJ-INFL   store 
  ‘a/the very bookstore’ 
 b. *ochen’ igrushech-n-aja  fabrika 
  very       toy-ADJ-INFL      factory 
  ‘a/the very toy factory’ 
 

Note that not all qualitative adjectives may form comparatives or be modified by very. It is 
possible only with those qualitative adjectives that denote relative and gradable qualities. For 
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example, adjectives such as pregnant denote a quality that is neither relative nor gradable: 
somebody cannot be more or less pregnant or very pregnant. What is important is the fact that 
relational adjectives never form comparatives or be modified by very. 

Gillon (1999) also observes the same formal restrictions on English relational adjectives: 
they resist comparative and superlative forms and modification by very. Note that the examples (27) 
– (28) are grammatical on a qualitative reading: 
 
(27) a. *more lunar 
 b. *more presidential (Gillon, 1999, p. 134 (26.2)) 
 
(28) a. *very lunar 
 b. *very presidential (Gillon, 1999, p. 134 (27.2)) 
 

Relational and qualitative adjectives behave differently with respect to derivational 
morphology. For example, qualitative but not relational adjectives may form abstract nouns 
(Townsend, 1975; Shvedova, 1980 (I), p. 541 and others): 
 
(29) a. teplyj  > teplota 
  ‘warm’   ‘warmth’ 
 b. pustoj  > pustota 
  ‘empty’   ‘emptiness’ 
 

These observations suggest that relational and qualitative adjectives are different creatures.8 
Relational adjectives refer to a relation between two entities – the entity denoted by their base noun 
and the entity denoted by the noun they modify. In contrast, qualitative adjectives describe qualities 
of entities in the world. They often denote qualities that are relative and gradable. Although the 
semantic boundary between the two types of adjectives is often blurry, the formal pattern appears to 
be quite consistent. For the purposes of this paper, I am going to ignore the qualitative reading of 
relational adjectives and other ambiguous cases. I consider the Russian constructions with adjectives 
that have the formal properties of relational adjectives to be the counterpart of English noun-noun 
compounds. 
 
3 Noun-Noun Compounds and Relational Adjective-Noun Constructions 
 3.1 Similarity in semantic structure 

In this section, I finally turn to the discussion of English noun-noun compounds and Russian 
relational adjective-noun constructions. I assume that the fact that these two constructions are often 
mutually translatable might suggest a similarity in their semantic structure. For example, as was 
mentioned earlier, one of the properties of English compounds and Russian relational adjective-noun 
constructions is that they are typically interpreted as denoting a relation between two entities – the 
example (1) is repeated below as (30): 
 
 
 

                                                 
8For a more detailed discussion of formal properties of relational and qualitative adjectives and also for more 

examples of vague cases see Mezhevich (2002) and references there. 
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(30) a. bookstore 
 b. knizh-n-yj          magazin 
  book-ADJ-INFL   store 
  ‘a/the bookstore’ 
 

However, a specific relation is not a part of the lexical meaning of either of the parts. In (30), 
neither the English noun book nor the Russian adjective knizhnyj ‘book’ suggests that the head 
nouns store and magazin ‘store’ respectively should be interpreted as ‘a place that sells books’. In 
both constructions, the relational meaning of the whole crucially depends on the meaning of the 
head noun. For example, the expressions in (31) show that in English compounds it is possible to 
have several different relations with the same modifier but different head nouns: 
 
(31) a. a fingernail 
 b. a finger post 
 c. a fingerprint 
 d. a finger wave (Marchand, 1960, p. 22) 
 
The expression in (31a) means ‘a nail of the finger’, (31b) means ‘a guide post for bearing a finger 
index’, (31c) means ‘an impression made by the fingers’ and (31d) means ‘waves produced by the 
help of the fingers’.  
 As the examples in (32) demonstrate, Russian relational adjective-noun constructions have 
the same property. A specific relation expressed by the construction is determined by the meaning of 
the head noun: 
 
(32) a. moloch-n-yj     magazin 
  milk-ADJ-INFL  store 
  ‘a/the store that sells dairy products’ 
 b. moloch-n-aja   ferma 
  milk-ADJ-INFL  farm 
  ‘a/the farm that produces dairy products’ 
 c. moloch-n-yj      stakan 
  milk-ADJ-INFL   glass 
  ‘a/the glass for milk’9 
 d. moloch-n-yj     koktel 
  milk-ADJ-INFL  cocktail 
  ‘a/the milk cocktail’ 
 
The expressions in (32) denote four different relations between the entity denoted by the base noun 
of the adjective molochnyj ‘milk’ and the entity denoted by the head noun: (32a) denotes a relation 
of selling, (32b) denotes a relation of producing, (32c) denotes a relation of purpose and (32d) 

                                                 
9This expression may sound odd to some native speakers, but it is perfectly acceptable, for example, among 

Russian-speaking religious Jews who observe the Kashrut laws. In accordance with these laws, kitchenware used for 
dairy and meat products shall be kept separately. In this context, the expression molochnyj stakan ‘milk glass’ would 
refer to a glass that belongs to the dairy set, as opposed to other items that belong to the meat set. 
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denotes the made-of relation. In every expression, a specific relation emerges from the meaning of 
both parts and our knowledge of the world, namely, what kind of relation is possible between the 
two entities involved in the construction. 

Finally, as was noted by a number of researchers (Marchand, 1960; Downing, 1977; Selkirk, 
1982 and others), the relation expressed by a particular construction seems to be arbitrary and the 
range of possible relations is potentially unlimited. For example, Marchand (1960, p. 22) suggests 
that compounds in English are formed when we see or want to establish a connection between two 
ideas, choosing the shortest possible way. This connection may be very different and often becomes 
clear from the context only: 
 
(33) a. keyhole    purpose 
 b. milk cocktail   made-of relation 
 c. water-nymph   place relation 
 d. nightclub    time relation 
 
In (33a), neither the noun key nor the noun hole have the notion of purpose as a part of their 
meaning. Nonetheless, this is exactly the meaning of the English compound keyhole – a hole for the 
key. The same is true for Russian relational adjective-noun constructions. Russian adjective 
constructions also may express relations such as purpose, the material that the thing is made of, 
place or time relation. The expressions in (34) are translations of the English compounds in (33): 
 
(34) a. zamoch-n-aja     skvazhina  purpose 
  lock-ADJ-INFL    hole 
  ‘a/the keyhole’ 
 b. moloch-n-yj       koktel  made-of relation 
  milk-ADJ-INFL   cocktail 
  ‘a/the milk cocktail’ 
 c. vod-jan-aja       nimfa  place relation 
  water-ADJ-INFL nymph 
  ‘a/the water nymph’ 
 d. noch-n-oj           klub  time relation 
  night-ADJ-INFL  club 
  ‘a/the nightclub’ 

 
Just like in the corresponding English constructions, the relation expressed seems to be arbitrary. 
For example, in (34a), neither the relational adjective zamochnaja ‘lock’ nor the noun skvazhina 
‘hole’ express a relation of purpose. The same is true for other examples in (34). This list of possible 
relations is by no means exhaustive. For English compounds, as well as for Russian relational 
adjective-noun constructions, the relation expressed by a particular construction emerges from the 
meaning of its members and our knowledge of the world. Based on our knowledge of the world we 
are able to establish a possible relation between the two entities denoted by the parts of the 
construction in question.10 
 
 
                                                 

10For an extensive discussion of how English compounds are created and interpreted see Downing (1977). 
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3.2 What is the difference between bookstore and van driver? 
The so-called ‘deverbal’ or ‘synthetic’ compounds in English do not have a relational 

adjective-noun equivalent in Russian. The head member in a deverbal compound is a derived noun 
and the non-head member is interpreted as an argument of the head noun. As opposed to root 
compounds with non-derived heads discussed in the previous section, the relation expressed by 
deverbal compounds is not arbitrary. This is the same relation as the one expressed by the base verb 
of the head noun and its internal argument (Selkirk, 1982; Hoeksema, 1985 and others): 
 
(35) a. van driver 
 b. bookseller 
 c. French teacher 
 
The compounds in (35) refer to somebody who drives a van, sells books and teaches French, 
respectively.11 As the ungrammaticality of the examples in (36) shows, it is impossible to translate 
English compounds such as in (35) as relational adjective-noun constructions into Russian: 
 
(36) a. *furgon-n-yj    voditel’ 
  van-ADJ-INFL    driver 
  ‘a/the van driver’ 
 b. *knizh-n-yj       prodavec 
  book-ADJ-INFL   seller 
  ‘a/the book seller’ 
 c. #francuz-sk-ij uchitel’ 
  French teacher 
  ‘a/the French teacher’ 
 
The expressions in (36a-b) are ungrammatical, while (36c) is only acceptable if refers to a teacher 
who is from France. To convey the same meaning, Russian uses genitive constructions: 
 
(37) a. vodetel’  furgon-a 
  driver      van-GEN 
  ‘a/the van driver’ 
 b. prodavec   knig-∅  
  seller         book-GEN.PL 
  ‘a/the bookseller’ 

c. uchitel’ francuz-sk-ogo    (jazyk-a) 
teacher French-ADJ-INFL  (language-GEN) 
‘a/the French teacher’ 

 
These data suggest that English noun-noun compounds but not Russian relational adjective-noun 
constructions can express the argument-head relation. In section 4 I show that this contrast may be 
accounted for in terms of the difference in morphological structure.  

 
                                                 

11The expression French teacher may also refer to a teacher who is from France. In this case, this is not a noun-
noun compound but an noun modified by an adjective. I am not considering this reading here. 
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3.3 A note on Russian compound nouns 
It should be mentioned that Russian allows the formation of compound nouns based on 

coordination, as in (38a) and subordination, as in (38b). In compound nouns, two stems are joined 
directly or by means of a connecting vowel (o or e) (Townsend, 1975; Shvedova, 1980 (I), pp. 242-
54 and others): 
 
(38) a. divan  –  krovat’ 
  couch –  bed 
  ‘a/the couch-bed’  
 b. sneg-   o  -zaderzhanije 
  snow-  o   -retention 
  ‘snow retention’ 
 
A coordination compound does not express a relation between the two entities but names an object 
that has properties of both entities denoted by its members. Thus, (38a) refers to an object that has 
properties of both a couch and a bed. In contrast, a subordination compound expresses some kind of 
relation: the only way (38b) can be interpreted is ‘retention of snow’. 

I assume that in Russian, compound nouns (at least compound nouns formed by 
subordination) are formed morphologically and the formation of such nouns is more restricted than 
the formation of compounds in English. For example, the compound nouns in (38b) exist in Russian 
but those in (39) do not: 
 
(39) a. *avtobus- o  -voditel’ 
  bus-          o  -driver  
  ‘a/the bus driver’ 
 b. *anglij-sk-     o -uchitel’ 
  English-ADJ-  o  -teacher 
  ‘a/the English teacher’ 
 
In contrast, in English, the formation of compounds is extremely productive. A phrase or a sentence 
can be a member of a compound, as in (40). Also, there exist compounds where a modifier is a 
another compound, as in (41):12 
 
(40) a. [do-not-mess-with-me] attitude 
 b. [God-is-dead] theology 
 c. [I-am-so-handsome-you-cannot-resist-me] look 
 
(41) a. bathroom robe 
 b. [bathroom robe] production 
 c. [bathroom robe production] crisis 
 d. [bathroom robe production crisis] committee… 
 
Since the issue of Russian compound nouns does not play a direct role in this paper (except for the 
fact that because of the limitation on compounding in Russian, speakers often have to use relational 
                                                 

12 See Hoeksema (1985) for more examples. 
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adjective-noun constructions where English uses compounds) I am not exploring it here. An 
extensive discussion of compound nouns in Russian is provided in Shvedova (1980 (I), pp. 242-54). 
 
4 Compounds, Adjectives and Argument Structure 

4.1 Theoretical assumptions 
Before providing an account for the data outlined above a number of assumptions are 

necessary. First, I assume, following Chomsky (1970), Williams (1981), Grimshaw (1990) and 
others, that there is a regular relation between the argument structures of morphologically related 
words. For example, nouns derived from transitive verbs may retain the argument structure of their 
base verbs. In particular, nouns derived from verbs by means of the agentive suffix –er preserve the 
internal argument of their base verb: 
 
(42) a. John drives a van. 
 b. John is a van driver. 
 
(43) a. Mary sells books. 
 b.  Mary is a bookseller. 
 
The semantic relation between driver and a van in (42b) is the same as the semantic relation 
between the verb drive and its internal argument a van in (42a). The same is true for (43). 
Structurally, it can be represented as follows: 
 
(44) a. drive:  λy λx [drive (x, y)] 
 b. driver:  λy λx [driver (x, y)] 
 c. the van driver: the x: [driver (x) & drive (x, van)] 
 
(45) a. sell:   λy λx [sell (x, y)] 
  b. seller:  λy λx [seller (x, y)] 
 c. the bookseller: the x: [seller (x) & sell (x, books)] 
 
According to (44) – (45), the derived nouns driver and seller have the same number of arguments as 
their base verbs and the semantic relation between driver and van in (44c) and seller and books in 
(45c) is the same as the semantic relation between their respective base verbs drive and sell and their 
internal arguments. 

Furthermore, following Abney (1987), Valois (1996) and others, I assume the DP-hypothesis 
according to which the lowest maximal projection of N is NP which does not dominate material 
such as determiner, possessor, etc. According to this analysis, the determiner is the head of the noun 
phrase and the structure of a DP is as represented in (46) below: 
 
(46)   DP 
 
 DP  D` 

    
     D         NP 
          
            N  
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Following Williams (1981), that in D-Structure, all arguments except for the external 
argument are realized within the maximal projection of their head. This means that internal 
arguments are complements to the head and are included within the lowest maximal projection of 
their head. In contrast, modifiers are realized outside the lowest maximal projection, i.e. modifiers 
are adjuncts which are not included within the lowest maximal projection of the head. I also assume 
that attributive APs are modifiers, which means they are realized outside the lowest maximal 
projection. By the lowest maximal projection I mean the lowest phrasal node dominating the head. 
This gives rise to the following structure: 
 
(47)          DP 
 
 D  NP 
 
    AP  NP 
 
     AP  NP 
      | 
     N 

 
In what follows, I show that given these assumptions, the fact that Russian relational adjective-noun 
constructions can translate English root compounds but not deverbal compounds is explicable in 
terms of the argument structure of the head nouns of English compounds and a morphological 
change involved in the formation of Russian constructions.  
 

4.2 Morphology and Syntax 
As a starting point, let us again look at English compounds. As was mentioned earlier, given 

that deverbal nouns may inherit the argument structure of their base verbs the difference between 
compounds such as bookstore and van driver lies in the argument structure of their head nouns. 
According to the assumptions outlined in section 4.1, van is an internal argument of the head noun 
driver and as such it must be realized within the lowest maximal projection of the head. Under 
various analyses of English compounds it is possible. English compounds are often analyzed as 
instances of N0. For example, Selkirk (1982, p. 19) points out that the syntactic definition of head 
does not work for compounds. Traditionally, in syntactic structure, a constituent Ci is the head of a 
constituent Cj if it bears the same syntactic category features as Cj, and if its level is one lower than 
that of Cj. Thus, in the configuration VP[V VP] VP, the daughter V is the head because it bears the 
same syntactic category features as VP and it is one level lower than VP. However, in compounds, 
the head is of the same level as the parent node and the members of the compound may be of the 
same category as the parent. Thus, the root compound apron string is assigned the following 
structure: 
 
(48)     N0 

 
  N0  N0 

     apron           string 
 
Similarly, Cinque (1993, p. 278) proposes the following structure for the compound hotel kitchen 
towel rack: 
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(49)         N0 
 

   
 

NP      N-1 

   | 
N` 

   | 
N    

 
  NP           N-1    NP     N-2 

  N`               |     N`      
  N              N-2    N     

    hotel       kitchen towel              rack 
 

Selkirk (1982) suggests a nontransformational account of deverbal compounds according to 
which root and deverbal compounds are generated in the lexicon. In other words, compounds such 
as van driver are not derived from corresponding verb phrases, e.g. drive van but are created 
independently. For example, according to Selkirk (1982, pp. 28-9), the compound tree eater is 
ambiguous: it might denote a creature that habitually eats in trees, in which case it is a root 
compound. It also might denote an eater of trees. Under the latter interpretation, it is a deverbal 
compound. However, in either case, the structure of this compound would be the one shown in (50): 
 
(50)    N 

 
       
  N             N 

       
      

      V          Aff 
              |                     | 
  tree     eat          -er 
 

This analysis of English compounds suggests that the non-head noun of a compound is realized 
within the lowest maximal projection of its head and therefore may express an internal argument. 

However, this kind of analysis may not be suggested for Russian constructions. Crucially, 
the process of formation of Russian relational adjective-noun constructions, as opposed to English 
noun-noun compounds, involves derivational morphology: the member of the Russian construction 
parallel in function to the modifier noun in an English compound is an adjective. As Giorgi & 
Longobardi (1991), following Kayne (1981), point out, adjectives, unlike essentially synonymous 
genitive constructions, cannot express an internal theta-role assigned to a thematic object:13 
 
(51) a. Everyone deplored Russia’s invasion of China. 
 b. Everyone deplored Chinai’s invasion ti by Russia. 
 c. *Everyone deplored the Chinesei invasion ti by Russia. (Kayne 1981, p. 111) 

                                                 
13I should make clear that Kayne (1981) only briefly addresses this issue in the course of his discussion of ECP 

extensions. The properties of adjectives – either relational or qualitative – are not the focus of his paper. 
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In (51c), the internal argument is expressed by an adjective and the sentence is ungrammatical. The 
contrast between (51b) and (51c) is shown by (52) and (53):14 
 
(52)      DP 
 

  DPi       D` 
             China 
                  

      D      NP 
       ’s 

 
 
           N      DP 
     invasion       ti 
 
 
 
 
(53)  *         DP 
 
 
   D    NP 

  the 
 
   

AP            NP 
   | 
  A             

  N   DP 
          invasion     ti 

 Ni           -aff 
    China          -ese 

 
 
 
 
In (52), the internal argument is realized as a DP. It is base generated within the lowest maximal 
projection of the head and then moves to Spec-DP. However, in (53), the internal argument is 
expressed by an AP. It is impossible to move a DP into an AP position for a number of reasons. For 
example, a phrase would have to move into a word position, namely, a DP would move from the 
internal argument position into an adjective position. Also, according to the Empty Category 
Principle (ECP), the trace must be c-commanded by its antecedent, which is impossible in (53) 

                                                 
14Abney (1987, pp. 78-85) discusses various possibilities of the position of ’s. In particular, he suggests that ’s 

may be analyzed as a determiner or as a postpositional case marker. Although, as Abney points out, there is little 
evidence clearly favoring one analysis over the other he prefers ’s-as-case-marker analysis based on the fact that 
historically, ’s was a case morpheme and also because in many languages (e.g. Hungarian) lexical determiners may co-
occur with possessors. Since nothing in this paper crucially depends on it, I adopt the ’s -as-determiner analysis because 
the other analysis involves a more complicated syntactic structure.  
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(Chomsky, 1981; 1986). Thus, the structure in (53) may not be derived by movement. Under the 
assumption that the relational adjective is base-generated in its surface position and there is no 
movement involved, it is not within the lowest maximal projection dominating the head so it cannot 
express an internal argument of the head. 

The same problem arises with Russian relational adjective-noun constructions such as 
*furgonnyj voditel’ ‘van driver’. Since in Russian, the non-head member is an adjective, relational 
adjective-noun constructions may not express the internal argument-head relation: 
 
(54)   *         DP 
 
 
  D     NP 
  Ø 
    (a/the) 
   

       AP    NP 
          | 
         A 

N   DP 
          voditel’     ti 

       Ni         -aff           driver 
       furgon        -n (yj) 
      van         -ADJ 
 
 
 
 
This explains why Russian relational adjective-noun constructions may not be used as a translation 
of English deverbal compounds. In contrast, in English, there is no morphological change involved, 
i.e. the process of compounding does not change the category of either noun. Thus, the deverbal 
compound van driver can be assigned the following structure: 

 
(55)          DP 
 
  
   D              NP 
 a/the   | 
    N 
 
 
   NP  N 
      | 
          van           driver 
 
 Without going into much detail as to what analysis seems to be more preferred – lexical or 
transformational, under either approach, the non-head member of the compound can express an 
internal argument of the head. As shown above, under the lexical analysis, the non-head member is a 
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noun and is base generated within the lowest maximal projection of its head. Under the 
transformational analysis, the non-head noun is base generated in the internal argument position.15 
 
5 Conclusion 
 The data above demonstrate that English compounds and Russian relational adjective-noun 
constructions have a very similar semantic structure. Both constructions are interpreted as denoting 
a relation between two entities. In both constructions, a relevant relation for each case is inferred 
based on the context of use. However, the important difference between the two constructions is that 
in English, two nouns are combined to express the connection between two entities whereas the 
process of formation of Russian relational adjective-noun constructions involves a morphological 
change: a noun becomes an adjective. Although, at first glance, this might seem to be a formal 
requirement of the language that has nothing to do with the semantics of the expression, this appears 
to give rise to a number of differences between the two constructions. It is shown that adjectives 
cannot express a theta-role assigned to an internal argument: assuming the movement analysis, 
formation of an adjective-noun construction would involve movement of a phrase into a head 
position (DP into A). On the other hand, assuming that adjectives are base generated in their S-
structure position they are not within the lowest maximal projection of the head. As a result, Russian 
adjective-noun constructions as opposed to English deverbal compounds may not express the head-
argument relation. The morphological structure of the two constructions is crucial for the semantic 
interpretation and morphological change has an effect on what kind of meaning the construction in 
question may express. 
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