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DISSERTATION ABSTRACT
Hsiao-Hsuan Hung
Doctor of Philosophy
Department of East Asian Languages and Literatures
June 2023
Title: Conceptual Network in Creative Morphology: The Linguistic Representation of the
Quality of Perception in Chinese

Sensory language, the linguistic conveyance of sensory perception and experience, has
attracted considerable scholarly interest in linguistics and linguistic anthropology. In particular,
recent anthropological research on the representation of qualia, the subjective or qualitative
properties of sensory experiences, and the revival of linguistic research on mimetic language,
including but not limited to sound symbolism, have greatly energized scholarly engagement with
the linguistic representation of sensory perception and cross-modal conceptualization of senses.
To this date, however, there is no systematic research that explores the role of morphology or
word formation in the representation of qualia in Chinese based on large-scale usage data.

This dissertation aims to fill this major gap in the research by exploring the dynamic and
complex nature of perceptually based conceptualization in a family of reduplication-based
mimetic morphological constructions in Chinese. Using a data-driven method, I show that the
Chinese morphological pattern [A-BB] is a creative and productive linguistic device of qualia
representation in a wide range of sensory perceptual and related experiential domains that form a
complex, intertwining conceptual network. Taking a constructionist approach, which argues that
the meaning of the whole is larger than the sum of the meanings of the parts, I demonstrate that

the schema [A-BB] is associated with the function of psychomimetic conveyance of perceptual

v



qualities. Using sophisticated methods of data analysis and visualization, this dissertation makes
new discoveries in Chinese morphology in the representation of sensory perception. In doing so,
this dissertation breaks a new path in Chinese sensory language research and offers rich and

valuable datasets for future studies.
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CHAPTER 1
INTRODUCTION

Qualia (Latin, singular: quale) refers to subjective or qualitative properties of sensory
experiences (Wright, 2008). The term “qualia” was first introduced by C. I. Lewis in 1929 to
refer to properties of sense-data in the sense of experiences intrinsically distinct from states of
consciousness with regard to phenomenal qualities (e.g., the color and shape to vision, the
smoothness to touch, and the sweetness to taste) (Lewis, 1929). The sense-datum is considered
the carrier of the phenomenal qualities that the subject is immediately aware of (i.e., conscious
experience), even if it is a perceptual illusion or hallucination. In contemporary literature, the
term “qualia” has been broadened to cover various properties of experience with qualitative
aspects, including perceptual experiences, bodily sensations, emotions and moods (Kind, 2008).
The phenomenal properties of experience have received considerable critical attention, especially
in anthropology and linguistics. Empirical studies that bear on the conceptualization of qualia in
language are, however, few and far apart. It is the goal of this dissertation to examine the
linguistic representation of qualia in Chinese through the lens of a productive morphological

construction.

1.1 Motivation and Problem Statement

In recent years, the study of embodiment and sensory representation in language has
garnered considerable critical attention in cognitive linguistics. Researchers have explored the
differential codability of sensory categories, especially in English (e.g., Levinson & Majid, 2014;
Majid et al., 2018; Strik Lievers & Winter, 2018; Winter, 2019; Winter et al., 2018).
Nevertheless, at the outset of this dissertation, the linguistic representation of sensory perception

in Chinese has attracted very little attention from the scholarly community. The existing body of



research has mainly focused on sensory language within lexical categories, such as the
relationship between sensory modalities within sensory adjectives (Zhao et al., 2018, 2019,
2022). However, research on the subject has been mostly restricted to small-scale investigation
and comparison of sense-related words in isolation. Much of the research up to now has been
conducted in a descriptive and introspective manner.

To date, no research has investigated the linguistic representation of perceptual sensory
qualities or qualia at the morphological level in Chinese, leaving a vast area of qualia
representation by way of reduplication-based mimetic constructions unexplored. The reasons for
this oversight are twofold: 1) the received wisdom that reduplication is a minor morphological
process in Chinese word formation has been taken for granted and, relatedly, 2) there is a
persisting lack of theoretical interest in mimetic language and iconicity in Chinese linguistics.
Consequently, even highly productive patterns that form a family of reduplication-based
morphological constructions commonly used in everyday descriptions of perceptual qualia have
been overlooked. This dissertation seeks to fill this research gap by providing a systematic

usage-based empirical analysis of this family of qualia constructions.

1.2 The ABB Reduplication in Chinese

In Chinese, there are structurally marked words as ideophones that underwent the
reduplication-based morphological processes in the form of [A-BB] for qualia conveyance.
Previous research on ABB considered this kind of reduplication-based words as a unique type of
adjective in Sinitic languages that enrich the expression of a particular feeling or sensation, e.g.,

BLHEHE zhi-tingting “straight and stiff.” Hsieh (2017) proposed that adjectival reduplication such

as the ABB pattern denotes the degree of a perceptible vivid state, where A is a head-modifier

adjective, and the reduplication of BB is a suffix that contributes to the “contexts” for evaluating



the degree of adjective.

Wang (2014) argued that a majority of ABB adjectives are compound and “only a
minority of ABB adjectives is derivational and has suffixation” based on the following reasons
(p. 353). First, most BB constituents are not suffixes and have concrete lexical meanings. Some
examples are V5915 mdngmadng ‘vast expanse’ and 1818 gidogido ‘quiet.” Only a limited number
of BB constituents, such as “F-*F hithii and B2 baba, can be regarded as suffixes due to their
loss of lexical meanings. Second, most BB constituents cannot be regarded as suffixes because
they cannot be freely attached to a variety of distinct words. For instance, the BB constituent i
fi5 didi ‘pure white’ can solely be combined with the word [ bdi ‘white’ as in G5 bdi-didi.
Furthermore, Wang (2014) pointed out that the word stems on the left of ABB adjectives can be
an adjective (¥ ldn-yangydng ‘lazy’), a noun (YT han-jinjin ‘sweaty’), or a verb (F[iE
i zui-xiinxiin ‘drunk’). Nevertheless, the BB constituents as the reduplicated part in the ABB

adjectives are difficult to define because most of them cannot be used freely as an adjective. For

construct a phrase as FE[E ] 25 & xinxiin de baba ‘drunk father’ (Wang, 2014, p. 352).

The proposal that the semantic meaning of ABB adjectival compounds can be derived
from the sum of the meanings of the participating A and BB morphemes (e.g., [AlGHG bdi-didi
‘pure white’) is weak and inconclusive. It is worth emphasizing that many BB constituents have
lost their lexical meanings when undergoing the morphological process of reduplication. As a
result, the ABB reduplication words such as the reduplication of ¥ ydng ‘ocean; vast; foreign’ in
WAEYE lan-yangydng ‘lazy’ does not contribute to the meanings of the whole. Research to date

has not yet clarified what Chinese ABB reduplication words are and why a reduplicated



morpheme can reveal a speaker’s experience of sensory qualities.

In this dissertation, I argue that Chinese ABB reduplication words are not adjectival
compounds, but a reduplication-based morphological construction in the form of [A-BB] as a
form-meaning pair. The meaning of the whole comes from the idiosyncratic combination of the
A part and the reduplication of the BB part that transforms the sensory properties into an
ideophone, eliciting a vivid and figurative impression of certain sensations that cannot be
attributed to either the A morpheme or the reduplicated BB morpheme. I will further explain this
argument in the following sections. The next section presents the theoretical frameworks to set

out the rationale for the studies in this dissertation.

1.3 The Aim and Structure of This Dissertation

This dissertation draws on usage-based Construction Grammar in analyzing the linguistic
representation of the qualitative aspects of sensory experiences in Mandarin Chinese (henceforth
Chinese), focusing on a productive family of reduplication-based mimetic morphological
constructions that share the schema [A-BB]. Based on a data-driven method, I show that the
Chinese morphological pattern [A-BB] is a form-meaning pair that is associated with certain
morphological, phonological, semantic, and pragmatic properties. It conveys a wide range of
subjective perceptual qualities or qualia, which cannot be accounted for by simply adding the
meanings of A and BB. Specifically, I propose that the constructional meaning of [A-BB] is a
psychomimetic conveyance in the sense of the speaker feeling about a percept whereby the
lexical input in A specifies the perceptual property being described and the lexical input in BB
provides phonomimetic or phenomimetic expressions. Figure 1.1 illustrates the hierarchical

structure of the constructional meaning of [A-BB].



Constructional
Meaning

(Psycho-mimetics)
I

) Phono-mimetics
Sensory Properties . .
or Pheno-mimetics

Figure 1.1. The hierarchical structure of the constructional meaning of [A-BB]

Take the term f# B HE ying-bangbang as an example. While it is typically translated as

‘hard,’ the perceptual qualities and the speaker feeling encoded in this word are lost. The syllable
in the A slot ying designates the perceptual property of being hard to the touch. The reduplicated
part bangbang is a phonomimetic expression that imitates the sudden loud noise from striking a
hard object. Interacting with the lexical input in A and BB, the abstract constructional meaning
of the ABB word ying-bangbang is a ‘psychomimetic conveyance,” expressing an unfavorable
feeling or dislike toward the object being described.

Another example has to do with color, F{£4¢ bdi-hudhua, which describes the visual
quality of something white and bright that dazzles the eye with an overwhelming glare. Here bdi
is the color name ‘white’ and Audhua is a phenomimetic expression that conveys the sensation of

a glare from a strong and dazzling light. Together the whole word conveys a psychomimetic



impression that the percept being described exercises on the speaker. It is worth noting that
hudhua is the reduplication of hua which has the lexical meaning of ‘blossom.” However, when
undergoing the morphological process of reduplication, its lexical meaning is bleached into the
phenomimetic property of a dazzling effect. As this example shows, the meaning of the whole

cannot be derived from the sum of the meanings of the participating morphemes.

1.3.1 Central research questions
As this dissertation will demonstrate, the ABB construction is highly productive as a
family resemblance network of psychomimetic expressions. It is not only used to convey qualia
in all sensory domains but also forms synesthetic semantic networks in trans-domain qualia
conveyance. In analyzing the networks of ABB expressions using a data-driven method, this
dissertation provides an abundance of linguistic data that is heretofore unmined and unexplored.
The analysis unravels some of the mysteries surrounding sensory linguistics from the perspective
of Chinese, a language that is woefully under-researched in the research area of linguistic
conceptualization of sensory perception. Accordingly, this dissertation is guided by the following
three central questions:
1. Which sensory modalities stand out in the conveyance of qualia by ABB?
2. How qualitative properties of sensory experiences are depicted in the Chinese ABB
morphological construction?
3. Are there any schematic and substantive patterns in the interaction of A and BB in

expressing qualia?

The existing research on this productive family of ABB construction has been mostly

restricted to a morpheme-based perspective, which examines the grammatical properties and



semantic compositions of reduplicated adjectives and has been generally conducted in a
descriptive and introspective manner (e.g., Liu, 2013; Wang, 2014). The research to date has
failed to employ rigorous and systematic research methods based on large-scale corpus data that
represents language use in real contexts.

This dissertation seeks to fill a major gap in the research on qualia by showing the
dynamic and complex nature of perceptually based conceptualization. To do so, this dissertation
applies data-driven research methods and statistical measures in corpus linguistics to investigate
the usage patterns, frequency of occurrence, strength of collocation, and semantic-pragmatic
properties of the [ABB] morphological constructions. In particular, this dissertation focuses on
exploring the linguistic representation of the quality of perception in two aspects: color-vision

experience and synesthesia.

1.3.2 Overview of this dissertation

The overall structure of the dissertation takes the form of eight chapters:

Chapter I begins by introducing the concept of qualia and identifying a major knowledge
gap in the field of Chinese Linguistics. The aim of the research and the research questions are
also provided to contextualize the following studies in this dissertation.

Chapter II reviews related studies and situates the current research from three
interdisciplinary aspects. The first aspect presents how conscious experiences regarding
perceptual qualities have been studied in Philosophy and Cognitive Science. The second aspect
reviews how anthropologists study qualia based on the semiotics of embodied material culture.
The last aspect discusses sensory depictions in linguistic forms, focusing on ideophones and
synesthesia.

Chapter III presents the theoretical frameworks to highlight the rationale for the studies in



this dissertation.

Chapter IV describes the current research methods by which the data processing and
analyses were conducted. Specifically, I document the procedures of data collection and corpus
construction for the studies in this dissertation. This chapter also presents both quantitative and
qualitative approaches for analyzing ABB morphological patterns in Chinese, including corpus-
based collocation measures and collostructional analysis, as well as cross-lingual WordNet
analyses for semantic clustering.

Chapter V and Chapter VI focus on the linguistic representation of the phenomenal
qualities of the color vision experience. Chapter V demonstrates the interaction of A and BB for
qualia conveyance in a conceptual semantic network. In this chapter, I investigate whether there
are universal constraints on color language and categorization in Chinese morphological
constructions, which depict the perceptual qualities of color vision experience. I also explore the
primary colors that are frequently used to express qualia in Chinese morphological construction
[A-BB]. Moreover, this chapter discusses the psychophysical effect on the creation of color
expressions in Chinese.

Chapter VI explores the phenomenal qualities of perceptual color vision experience
encoded in Chinese morphological construction [A-BB]. I focus on five primary [ABB] color-
vision constructions and examine their color referents and usage contexts in Chinese. In addition,
I investigate whether there are schematic and substantive patterns that Chinese speakers use to
describe phenomenal qualities of perceptual color-vision experience. In this chapter, I
demonstrate how the constructional meaning of [A-BB] as psychomimetic convenyance is
constructed by the intercorrelations between perceptual properties described in A and the

phonomimetic or phenomimetic expressions portrayed in BB.



Chapter VII delves into trans-domain qualia conveyance in Chinese morphological
construction [A-BB]. In this chapter, I explore the distribution of cross-modal intersensory
transfer patterns in Chinese lexical networks, which constitute a productive family of ABB
morphological constructions. In particular, I compare cross-modal intersensory transfers in the
interaction of A and BB in expressing qualia and present the hierarchy of intersensory transfers
based on the results of the study.

Chapter VIII concludes the dissertation by drawing together the main findings and
explaining the significance of the current research. The final chapter also indicates the limitation

of the dissertation and discusses the implications for future research.



CHAPTER 1T

RELATED STUDIES

2.1 The Study of Conscious Experiences

2.1.1 The metaphysics of consciousness

Philosophers study the epistemological status of sensory experiences, debating the idea of
“what-it-is-likeness” in one’s perceptual experiences of the material properties of entities in the
external world (Block, 1990, 1994; Dennett, 1988, 1991, 2017; Nagel, 1974; Tye, 1995, 2000).
Two traditional theories in the philosophy of mind, dualism and materialism (or physicalism),
are commonly applied to the study of the qualitative character of conscious experience. Dualism
holds that there is a radical difference between res cogitans ‘the thinking thing’ (the mind and
consciousness) and res extensa ‘the extended thing’ (the physical world) (Cottingham, 2013),
while materialism regards the mind simply as the brain engaging in neural activity (Gennaro,
2012). However, both dualism and materialism have suffered from a lack of well-grounded
theoretical considerations.

Dualism fails to explain the interaction between the non-physical properties of conscious
mental states and the physical body (Hume, 2000; Kant, 1998; Nagel, 1986). For example, the
mind-body dualism cannot account for mental defects or disorders that are caused by damage to
the brain. In other words, cognitive disorders resulting from brain damage serve as strong
evidence in support of the existence of the conceptual connection between the conscious mind
and the physical body. On the other hand, materialism fails to clarify the connection between
physical processes in the brain and the phenomenal properties of subjective conscious
experiences (Chalmers, 1995; Jackson, 1982, 1986; Levine, 1983, 2001). For instance, Chalmers

(1995) opposes the view that consciousness is physical, arguing that a zombie replica could be
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physically identical to a conscious human being, but it lacks phenomenal consciousness and fails
to conceive qualitative experience.

The advances in computer science after 1950 have facilitated the computational theories
of mind and several thought experiments in the fields of philosophy and psychology (Gennaro,
2017). Functionalism, which holds that mental states are identified by their functions or what
they do in the system of mind, has led to the belief that a disembodied computer program can
model one’s conscious experience (Block, 1978; Chalmers, 1995; Searle, 1980). On the other
hand, Thomas Nagel’s (1974) “what it is like” sense focusing on the subjective or first-person
experiential phenomenal concepts has triggered a renewed interest in the scientific study on the
experiential dimension of phenomenal consciousness (Clark, 1997; Varela et al., 1991; Varela &

Ura, 1996).

2.1.2 Phenomenology

Phenomenology, a descriptive method to study the structural features of experience, is
established by Edmund Husserl in an effort to contest psychologism in the twentieth century.
Husserl (1900/2001) argues against the psychologistic notion that the laws of logic or the validity
of human knowledge can be reduced to psychological facts or laws, calling upon auf die Sachen
selbst zuriickgehen ‘going back to the things themselves.” That is, phenomenology focuses on the
intrinsic description of what is given in experience rather than on the presuppositions about
metaphysical entities. Phenomenologists study specific experiential structures of perception and
how they relate to the world in which a perceiver or an embodied agent is situated (Gallagher &
Zahavi, 2021). Following Husserl, the study of phenomenal consciousness as a philosophical-
scientific approach has been adapted and extended by several influential scholars, including

Martin Heidegger, Jean-Paul Sartre, and Maurice Merleau-Ponty.
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Heidegger (1927/1962) considers phenomenology as a metaphysical ontology and
analyzes Dasein (i.e., the structures of human existence) with regard to its temporal and
historical features. Sartre (1939/1970) emphasizes the emptiness of conscious experience,
arguing that bodily sensation is not a non-intentional, purely subjective quality, but the directness
toward worldly objects. Most notably, Merleau-Ponty (1945/2012) challenges Descartes’
Cartesian Dualism of mind and body and establishes the primacy of sensory perception as an
embodied experience central to consciousness and self. Varela, Thompson and Rosch (1991)
further build on Merleau-Ponty’s embodied phenomenology, introducing the enactive approach
that accentuates the physical environment of a given living body, and treats the living body as a
self-producing and self-maintaining system that enacts situated mind-body states and a domain
of distinctions out of a perceiver-dependent world. Gallagher and Zahavi (2021) share the view
of embodied consciousness and underline the internal environment of body as a continuation of
how the body responds to the external environment.

Cognitive scientists and experimental psychologists explain consciousness through
investigating physical or neurophysiological concepts from the third-person perspective. By
contrast, phenomenologists argue that scientific knowledge is embedded in the experiential
world and underscore the importance of examining experiential phenomenal concepts primarily
from the first-person perspective. Both Husserl and Merleau-Ponty highlight perceptual
intentionality and the fact that “our perceptual acquaintance with the world is a permanent
condition of and a source for linguistic meaning” which is prior to language acquisition
(Gallagher & Zahavi, 2021, p. 121). The phenomenology of perception supports the concept of
enactive perception which values the coordination of sensorimotor system and views the

movement of body as the primacy determining the qualitative properties of sensory experiences
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(Dewey, 1896).

2.2 The Anthropological Studies on Qualia

The term qualia is defined by Lewis (1929) as “recognizable qualitative characters of the
given, which may be repeated in different experiences, and are thus a sort of universals” (p. 121).
Qualia is commonly described as the phenomenal properties of an individual’s experience. Such
properties may be universal in terms of their subjectivity. However, the symbolic representation
of qualia varies across languages (Chumley & Harkness, 2013). While philosophers regard
qualia as subjective properties of consciousness or “the way things seem” for individuals,
anthropologists consider qualia as the intersubjective products of socialization to culture or “the
way things are” for social groups (Harkness, 2020). The anthropological reformulation of qualia
is initiated by Charles Peirce (1897/1940) whose trichotomy of categorization of signs (i.e.,
icons, indices, and symbols) conceptualizes qualia under the term of “firstness” that refers to the
pure abstraction of sensuous qualities (Chumley, 2017; Harkness, 2020). Rather than studying
the facts of firstness, anthropologists are interested in cultural emergents, such as sensory
expressions that arise from the interaction between individuals and demonstrate a sociocultural
systematicity of sensuous qualities (Chumley, 2013, 2017; Hankins, 2013; Harkness, 2013;

Manning, 2012; Munn, 1986).

2.2.1 The semiotics of embodied material culture

Central to the anthropological study on qualia is the employment of semiotic approaches
to materiality, analyzing cultural qualisigns of value that mediate one’s sensorial and somatic
experiences (Gal, 2013; Harkness, 2015). Qualisign refers to a quality that functions as a sign
(Peirce, 1897/1940). According to Harkness (2015), “all sociocultural practice is fundamentally

semiotic, constituted by sign processes” (p. 574). From his perspective, qualia are pragmatic
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signals or indexes that materialize phenomenally as sensuous qualities. Anthropologists highlight
the sociocultural aspect of qualia, arguing that the experience of sensuous qualities is intertwined
with sociocultural events (e.g., Hankins, 2013; Harkness, 2013; Munn, 1986).

The seminal work of Munn (1986) offers an exemplary approach to examining the
conventional qualisigns of value on Gawa (a small island at the southeast coast of Papua New
Guinea) and illustrates how qualia are indexically realized via culturally framed social practices,
contributing to the cultural semiotic analysis of apperception. Hankins’ (2013) study on the
politics of scents and stigma in Japan illuminates the indexical semiotic process of olfactory
qualia, attributing the smell of leather to people who work in or live near stigmatized industries
(i.e., Buraku) as a sign of filth. Harkness’ (2013) study on liquor consumption in South Korea
illustrates how the experience of softness as an abstract quality is conceptualized through the
sociocultural practice of drinking soju in various sensory modalities (e.g., visual, olfactory,
gustatory). This anthropological line of research has established the cultural boundedness of

qualia, accentuating the role of sociocultural context in sensory perception.

2.2.2 Qualia in linguistic practices

Linguistic anthropologists explore lexical registers of sensuous attribution associated
with co-occurring signs in speech forms. The anthropological study on color terminology (e.g.,
color nomenclature) is one of the examples that demonstrate the enregisterment of linguistic
forms with the cultural regimentation of indexes (Berlin & Kay, 1969; Casson, 1994, 1997;
Conklin, 1955; Heider, 1972a, 1972b). Enregisterment is a term used in the field of
sociolinguistics for describing the process where certain linguistic items become associated with
particular ways of speaking (i.e., registers), indexing styles and identities (Johnstone, 2016). In

their ground-breaking work on Basic Color Terms: Their Universality and Evolution, Berlin and
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Kay (1969) investigate cross-linguistic color categorization and naming, indicating the crucial
role of evolutionary sequence in cultural semiosis that affects or even determines the number of
basic color terms in a language. Following Berlin and Kay’s work, several cross-linguistic
studies have been conducted to understand color nomenclature systems cross-culturally.

Heider (1972a, 1972b) discovers that Dani, a tribal language in New Guinea, has as few
as two basic color terms mili ‘dark’ and mola ‘light’ due to limited exposure to complex and
industrialized societies. Casson (1994, 1997) argues that colorants and textiles, which are
proximate and contiguous resources, evoke the innovation of English secondary color terms
(e.g., russet, crimson, and scarlet) as the response of culture members to the increasingly
complex and diverse array of culturally substantial colors. Conklin (1955) identifies four color
categories in Hanund'o (i.e., a language spoken in the island of Mindoro, Philippines) on the
spectrum of differentiation between lightness (malagti) and darkness (mabi:ru), dryness or
desiccation (marara) and wetness or freshness (malatuy). The four color terms in Hanuno'o are
used to express the phenomenal qualities of perceptual color and physical experience, associating
with nonlinguistic phenomena in the natural environment. These color terms cannot be simply
identified by Berlin and Kay’s (1969) color categorization and naming experiment.

In a more recent study, Kay and Regier (2006) compared results from modal color
naming by speakers of Berinmo, a language of Papua New Guinea with five color terms, and
color naming results by speakers of eight genetically and geographically separate languages in
the World Color Survey (WCS) database, each with five colors terms. They found that the actual
boundaries of color categories matched across these languages, concluding that the actual
location of color category boundaries is constrained by universal forces. Existing studies on color

terms have challenged the hypothesis of linguistic relativity (also known as the Sapir-Whorf
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hypothesis) of color conceptualization, showing that it is the physiology of color perception and
the experience of referents that shape color language.

In auditory perception, phonetic signals, such as phonetic and prosodic variation, voice
quality, and onomatopoeia, also serve as the indexical mode of language, attributing sensuous
qualities to speech registers via semiotic processes (Gal, 2013; Inoue, 2003, 2006; Lahti et al.,
2014; Zhang, 2005, 2008). The sensuous properties of speech are manifested by metapragmatic
labels drawing from a lexicon of qualities and characterizing from either insider or outsider
perspectives (Gal, 2013). Take the insider perspectives on styles of political speech as examples:
American contrasts ‘plain speaking’ with the grand or high style (Cmiel, 1990); Fijian Indian
distinguishes shudh hindi ‘sweet Hindi’ (i.e., a rhetorically fashioned register) with jangli bat
‘jungle talk’ (as in Talanoa ‘male gossip’ with a rhythmic and rapid style) (Brenneis, 1984;
Silverstein, 2005).

Take the outsider perspectives on language attitudes as illustrations: For English
speakers, German sounds ugly and harsh due to their guttural consonants while Italian sounds
beautiful and soft because of their euphonious vowels (Brown & Lenneberg, 1954; Giles &
Niedzielski, 1998; Schoel et al., 2013). For male intellectuals of the Meji-era (i.e., in the late
nineteenth and early twentieth centuries), Japanese schoolgirls’ speech (teyo-dawa speech) was
sugary and shallow owing to its fast, contracting, and bouncing with a rising intonation (Inoue,
2003, 2006). Beijing teenage girls’ dentalization of palatals is interpreted as their phonetic
performance of femininity (Hu, 1991). For Southern Chinese speakers, Beijing Mandarin is oily
due to a lot of rhotacization or heavy r-sounding. Beijingers are commonly called as jing you-zi
‘Beijing Smooth Operator,” associating the lexical term youhua ‘oily and slippery’ with the

cultural icon of smooth and worldly-wise (Zhang, 2005, 2008).
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The examples mentioned above reflect the semiotic processes by which the enregistered
linguistic practices instantiate the iconic representations of specific social groups or activities,
linking the situated enactment of conventional forms of abstract qualities with sense modalities,

such as color to vision, taste, texture, and sound.

2.3 Sensory Depictions in Linguistic Forms

As indicated previously, Charles Peirce (1897/1940) identified three semiotic strategies,
namely icons, indices, and symbols. His categorization specifies the types of signs used in the
meaning-making process. In doing so, it laid the conceptual foundation for understanding the
designation of perceptual contents as a vital part of the larger inventory of linguistic concepts.
Several scholars have proposed that the three forms of semiotic strategies (i.e., iconicity,
indexicality, and symbolism characterized by arbitrariness) are composite signals that combine
two or more types of semiotic elements (e.g., Clark, 1996; Enfield, 2009; Kendon, 2014).

Among the semiotic strategies, iconicity has the strongest connection to the
conceptualization of sensory perception via resemblance in the sense that the form of a sign
resembles what that sign designates. In Japanese, there is a special class of words called
mimetics, also known as ideophones or onomatopoeia, which can be used to describe a variety of

meanings, such as animal sounds (IZ %> — nyaa ‘meow’), textual experience (¥21X 321X neba-
neba ‘gluey; sticky’), and bodily-sensational experience (3¢9 29" muzu-muzu ‘itchy’) (Iwasaki

et al., 2016). These mimetic words are iconic form/sound-meaning associations represented by
marked morphophonological forms.

Winter et al. (2017) explored the iconicity of 3,001 English sensory words and found that
auditory and tactile words are more iconic than visual, olfactory and gustatory words. The results

of the study suggest that certain perceptual qualities are more likely to be expressed iconically
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than others. To better understand the linguistic codability of perceptual qualities across senses,
Levinson and Majid (2014) address the importance of studying ineffability — “the difficulty or
impossibility of putting certain experiences into words” (p. 408). Through the exploration of type
and token frequencies, for instance, sight has been found to be the most codable sensory
modality with more distinct perceptual qualities, whereas smell has been discovered to be the
least codable sensory modality (Huisman & Majid, 2018; San Roque et al., 2015; Winter, 2019;
Winter et al., 2018). It must be noted that “whatever the semiotic strategy, whatever the
perceptual quality, there will always be things that are truly ineffable” (Winter, 2019, p.49).

The following subsections will introduce how sensory perceptions are encoded into

words in terms of two linguistic practices: ideophone and synesthesia.

2.3.1 Ideophones

As far as the conceptualization of sensory experience is concerned, ideophone is a key
concept in Linguistics. However, in parallel to the concept of qualia that has only recently started
garnering attention in anthropology and related fields, ideophone has not received broad
scholarly attention until recently. Ideophones, also known as mimetics or expressives, are
formally marked words that depict sensory experiences and evoke vivid sensory imagery
(Dingemanse, 2012, 2019). Ideophones have long been considered a peripheral phenomenon that
can be attributed to two main reasons: 1) the immense impact of Saussurean’s sign theory that
prioritizes the arbitrary relationship between the signifier and the signified — a relationship that is
the opposite of that held between the signifier and the signified in iconic and ideophonic signs,
and 2) the scarcity of ideophones in most European languages, which have dominated in both
theoretical and empirical research in modern linguistics (Akita & Pardeshi, 2019).

A substantive body of scholarly work on ideophones in non-European languages has been
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ignored except when mimetics are referred to as curiosities of some “exotic” languages in
contrast to the “rational” languages of Europe. It is unsurprising but ironic that European
scholars are given much of the credit for the recent revival of ideophone studies after decades of
work continued to accumulate, especially on Japanese. While a complex classification of
ideophones into phonomimes, phenomimes and psychomimes has long been proposed in
Japanese linguistics (e.g., Kakehi et al., 1996; Kita, 1997; Tamori, 1980; Tsujimura, 2001, 2005),
the recent literature credited for the revival of ideophone studies has focused on onomatopoeia
that depicts and mimics sounds in languages (e.g., Dingemanse, 2018; Thompson et al., 2021;
Thompson & Do, 2019).

Ideophones are commonly regarded as iconic linguistic signs, presenting “a direct,
unmediated connection between sound and meaning” (Dingemanse, 2019, p. 18). Winter (2019)
points out two constraints to iconic expression in sensory language: selectivity and availability.
First, iconic expression is selective in that “only parts of the perceptual whole are represented,”
lacking the complete resemblance between form and intended meaning (p. 21). Second, iconic
expression is restricted by the availability and affordances of sounds and sound patterns in a
language. As the inventories of conventionalized ideophones become enormous, it is arduous to
exhibit direct and unmediated iconic associations. Therefore, not all iconic linguistic signs are
ideophones and all ideophones may not be iconic to the same degree. This suggests that the
association between ideophones and iconicity is shaped by language-specificity and mediated by
social convention, extending beyond depictions of sound.

Through reviewing cross-linguistic studies on ideophones, Dingemanse (2019) indicated
five key properties of ideophones that characterize natural language in general: open lexical

class, structurally marked, conventionalized words, depictive mode, and sensory meanings. First,
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ideophones are an open lexical class that welcomes new idiophonic additions. Second,
ideophones are structurally marked words that are distinctive from other lexical words. Some
common examples of marked forms are special phonotactics (e.g., vioom ‘the sound of a car
engine’), prosody (e.g., vowel lengthening as in baaaang), and morphological processes such as
reduplication, which is particularly prominent in Japanese mimetics (i.e., sound-symbolic
words). For instance, & & & & zaa-zaa is an inanimate phonomime (#3578 giongo) that
describes the sound of pouring rain or white noise; UN)>UN)> pika-pika ‘sparkling’ is a

phenomime (#&HERFE gitaigo) that depicts the states or conditions of an object; 7> < 3> < waku-

waku ‘excited’ is a psychomime (¥&15 75 gijogo) that portrays the psychological state of feeling
excitement (Akita, 2009, 2010; Akita & Pardeshi, 2019; Iwasaki et al., 2016). These structural
properties mark the unique semiotic dimension and iconic representations of eventualities. Third,
ideophones are conventionalized words that can be identified and defined. Fourth, ideophones
are depictive in that they represent iconicity through the form-meaning mappings of their
structural properties. Lastly, the meanings of ideophones reside in sensory imagery, involving
both external perceptions and internal sensations.

While these five crucial properties of ideophones serve as the general criteria for
characterizing cross-linguistic diversity in sensory depictions and allow identification and
systematic comparisons between ideophones, they can be complemented by Akita’s (2009)
classification of mimetics into phonomimes, phenomimes, and psychomimes, which have proved
to be productive in analyzing East Asian mimetics. As will become clear throughout this
dissertation, the tripartite classification can be usefully applied. At the same time, the data from
the Chinese language will in turn enrich our understanding of these concepts by showing the

levels on which they operate in Chinese expressions of sensory perceptual qualities.
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2.3.2 Synesthesia

Synesthesia is a sensory and neurological phenomenon in which stimulation of one
sensory modality evokes another unstimulated sensory modality (Hubbard & Ramachandran,
2005). For instance, sweet voice as a cross-modal sensory experience describes an auditory
stimulus in terms of taste. Synesthesia is a specific type of figurative language concerning the
fluidity of sensory perception whereby the perception of one sensory domain is expressed by
way of a concept from another sensory domain in a process of cross-modal interaction (e.g.,
Ramachandran & Hubbard, 2001; Ronga et al., 2012; Shen & Cohen, 1998; Strik Lievers, 2015;
Strik Lievers & Winter, 2018).

While language conveys synesthetic transfers, such transfers are not limited to language.
Synesthesia pertains more generally to perception and cognition. Scholars of aesthetics define
synesthesia as a harmony of diverse sense impulses (Ogden et al., 1925) or a “unified sensibility
so profound that the boundaries of the senses actually merge, and the multivariate sense qualities
- colors, sounds, flavors, scents, tactile and thermal sensations - all seem to melt into a
continuum of feeling” (Odin, 1986, p. 256).

What we know about synesthesia in the English language literature of linguistics is
largely based on Ullmann’s (1945, 1957) hierarchical and directional principle of sense transfers.
Along this line of research, scholars have focused on the distribution and directionality of
synesthetic metaphors in Indo-European languages (Ronga et al., 2012; Shen, 1997; Ullmann,
1945, 1957, 1964; Williams, 1976). Based on data from Chinese, Zhao et al. (2019) tested the
directionality of synesthetic transfer and found language-specific directionality of cross-modal
mapping in linguistic synesthesia. In a subsequent study, Zhao et al. (2022) investigated the

similarities between linguistic synesthetic mappings and conceptual metaphoric mappings. They
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argued that linguistic synesthesia is of metaphorical nature because mapping across sensory
domains can be considered mapping across conceptual domains.

Previous studies on synesthesia primarily focused on modifier-head collocations at the
phrasal level such as sweet voice and loud color. When the sensory modality of the modifier and
that of the head noun do not match, a synesthetic transfer is clearly at work. For this reason, the
phrasal level is the most obvious linguistic level at which to identify synesthesia. The
directionality of synesthetic transfer can then be determined in terms of the mapping from the
sensory domain of the modifier concept onto the sensory domain of the concept represented by
the head noun. Thus, sweet voice exemplifies a direction from taste to sound, and loud color
instantiates a direction from sound to vision. Do languages convey intersensory experience at
other linguistic levels? As this dissertation will show, Chinese encodes synesthetic transfers in
lexical networks that constitute a productive morphological construction representing the quality
of sensory perception.

Overall, there is a dearth of research that has a bearing on the linguistic conceptualization
of perceptual sensory qualities or qualia. There is also a lack of empirical systematicity both in
terms of the type and the size of data used for analysis. For example, studies on Chinese
synesthesia mainly draw on introspective data and dictionary entries and are therefore not

representative of the linguistic usage in naturally occurring language.
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CHAPTER I1I

THEORETICAL FRAMEWORKS

3.1 Construction Grammar

Central to the field of Cognitive Linguistics is the role of constructions that provide
speakers with a mental network of schematic and substantive patterns in language. Language is
believed to be grounded in embodied human experience and language-independent cognitive
processes, consisting of form-meaning pairings of symbolic structures (Langacker, 1987, 1988).
Construction Grammar views language as a system of constructions defined as:

“Any linguistic pattern is recognized as a construction as long as some aspect of its form

or function is not strictly predictable from its component parts or from other

constructions recognized to exist. In addition, patterns are stored as constructions even if

they are fully predictable as long as they occur with sufficient frequency.”

(Goldberg, 2006, p. 5)

Constructions are not restricted to phrases and sentences but span the entire lexicon-syntax
continuum (Fillmore et al., 1988; Goldberg, 1995, 2006, 2019). Construction Grammar
eliminates the artificial boundaries between the lexicon and the grammar and as such can account
for the totality of our linguistic knowledge including formulaic and idiomatic structures that are
jettisoned in “words and rules” binary approaches to language. No two languages have the exact
same constructions. Croft (2001) argues that all grammatical categories are language-specific
and construction-specific. At the heart of constructionist approaches to grammar is the notion
that the meaning of the construction as a whole symbolic unit is larger than the sum of the
meanings of its components. This view distinguishes Construction Grammar from compositionist

structural linguistics and rule-based generalist linguistics.
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Along with the development of constructionist approaches, scholars have pursued a
variety of research topics, such as speakers’ construal of situations (Goldberg, 1995; Lakoff,
1987; Langacker, 1987, 1988; Michaelis, 2004), the interrelationship among semantics,
information structure and pragmatics (Goldberg, 1995; Lakoff, 1987; Lambrecht, 1994;
Langacker, 1988; Talmy, 1988), categorizations or generalizations over exemplars (Abbot-Smith
& Tomasello, 2006; Lakoff, 1987; Talmy, 2000; Taylor, 1989), and the role of social cognition
and bodily experience (Croft, 2009; Lakoff & Johnson, 1980; Tomasello, 2008).

Constructionist approaches, considering language as a system of conceptual
representations, have been proposed to study all aspects of grammar, including low-frequency or
unusual constructions that might be regarded as periphery or residue in other theories. Within
constructional approaches, each approach has distinctive perspectives in terms of psychological
plausibility, the role of motivation and rigid formalization despite sharing several general
concepts and principles (Boas, 2013). In contrast to generative grammar which relies on innate
universal principles, constructionist approaches highlight crosslinguistic variability in
constructions. In other words, unlike generative grammar, which postulates a certain set of rules
innate to humans, constructionist approaches propose constructions are diverse in languages,
emerging from generalizations over language use and contextualized events.

Construction Grammar has been widely applied to the study of phrasal and grammatical
constructions across languages including Chinese. However, constructionist research on
morphology is still scarce. Booij (2005, 2009) showed that construction grammar can be
productively applied to morphological analysis. Tsujimura and Davis (2011) applied the
framework to a family of innovative denominal verb constructions in Japanese. Systematic

constructionist studies on Chinese morphology remain few and far apart. Research on Chinese
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ABB morphological construction is drastically neglected perhaps due to its trisyllable as the
continuum between word and syntax. As this dissertation will illustrate, the meaning of Chinese
ABB morphological construction should be studied as a whole, rather than merely depending on
its head-adjective.

In the following subsections, I will introduce two prevailing models of the representation
of constructions as linguistic knowledge that can be fruitfully used for the study of the ABB
morphological construction. They are 1) usage-based and 2) exemplar-based models, which
explain the process of conventionalization of form-function pairings in linguistic representation.
Both models indicate the crucial role of frequency of use and probabilistic learning in language,
and offer important insights into how speakers generalize over utterances they have heard based
on form-function correspondences (Bybee, 2006, 2010, 2013; Goldberg, 2006, 2019; Tomasello,

2003).

3.2 Usage-Based Model

Allying with Cognitive Linguistics and Construction Grammar, the usage-based model
considers fundamental linguistic units, including syntactic schemas, idioms, morphology, word
classes, and lexical items, as “constructions that vary along a continuum of specificity”
(Ibbotson, 2013, p. 2). The usage-based model emphasizes the association between language
experience and cognitive representations, arguing that a speaker’s linguistic knowledge is based
on actual usage and generalizations made over usage events (Bybee, 1995, 2006, 2010, 2013;
Goldberg, 1995, 2006, 2019; Langacker, 1987; Tomasello, 2003).

The fundamental premise of the usage-based model is the application of domain-general
cognitive processes in human language, e.g., categorization, cross-modal association, and

neuromotor automation (Bybee, 2006, 2010, 2013). Bybee (2010) identified several cognitive
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processes that influence the use of linguistic structure: categorization, chunking, rich memory,
analogy, and cross-modal association. First, categorization refers to the identification of tokens
as examples of a particular type. Next, chunking refers to the formation of sequential units
through repetition and practice. Third, rich memory refers to the storage of detailed information
based on experience. Fourth, analogy refers to the mapping of an existing structural pattern onto
a novel instance. Last, cross-modal association refers to the cognitive capacity to connect form
and meaning. These cognitive processes accentuate the importance of cognitive commitment in
linguistic structure, formed by the repetition of specific linguistic patterns in language use.

From the perspective of the usage-based model, constructions are processing units,
sequences of words or morphemes, that have been used frequently enough to be accessed
together, even when they do not have idiosyncrasies of meaning or form (Bybee, 2006, 2010,
2013; Goldberg, 2006, 2019). It is through the interaction of cognition and usage, rather than
language-specific instinct, that leads to the complexity of language. Since language users’ mental
representation and morphosyntactic structure are shaped by linguistic experiences, such as the
frequency of use with certain constructions (e.g., Abbot-Smith & Tomasello, 2006; Bybee, 2013;
Goldberg, 2013), this usage-based model provides an optimal theoretical approach for studying
the creativity and productivity of the ABB morphological construction which portrays qualia in

Chinese.

3.3 Exemplar-Based Model

Exemplar-based model, which focuses on individual category judgments in memory
storage, has been adopted from the field of Psychology to Construction Grammar. The exemplar-
based model argues that “each token of experienced linguistic behavior has an impact on

cognitive representation” (Bybee, 2013, p.51). Exemplars refer to categories formed from tokens
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of experience that are grouped together by similarity. In addition, exemplars may differ in
strength, depending on the number of tokens that comprise them in that a large number of tokens
forms the center of a category.

Central to the exemplar-based model of linguistic representations is the frequency of
occurrence of tokens in linguistic experience. Token frequency is the number of times a
particular string occurs in a text of corpus, while type frequency is the number of items that
occur in a slot. The central members of the categories are determined by items with higher token
frequency within a construction, which further leads to the extensions of the construction. Type
frequency plays a significant role in the representation of a construction in that it relates to
productivity. In particular, “the higher the type frequency of a construction, the more likely it is
to occur with a novel item” (Bybee, 2013, p. 57).

In the view of exemplar-based models, memory storage for linguistic experience (e.g., the
use of tokens, forms, and contexts) leads to the emergence of the general categories and units of
grammar. An exemplar-based model of language links different domains based on co-occurrence
in experience, creating the form and meaning correspondences that constitute constructions
(Bybee, 2006, 2010, 2013). According to Bybee (2013), “with sufficient strength among the
semantic exemplars for a construction, the inference can become conventionalized as part of the
meaning of the construction” (p. 53). Exemplar-based representations of constructions preserve a
list of all the words experienced in a schematic slot in a construction, which allows for the item-
based extension of new lexical items. The extension leads to a family resemblance structure
among the lexical items, constituting a schematic category in a construction (Bybee, 2006, 2010,
2013).

Exemplar-based representation, complementary to the usage-based model, clarifies the
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dynamic properties of constructions, such as their emergence from other constructions and
change with usage events. Drawing from both usage-based and exemplar-based models, this
dissertation will display the conceptual network of ABB morphological construction in Chinese,
where one exemplar can lead to another exemplar based on the family resemblance structure
between the lexical items, and thus generate high type frequency. Having solidified the
framework of construction grammar, the last subsection addresses the relationship between

sensory perception and embodiment in languages.

3.4 Embodiment

Embodiment, the experiential and bodily substrates of language, plays a significant role
in grounding and shaping human cognition. Johnson (1987, 1999) indicated that human
conceptualization and reasoning are grounded in bodily experience, following three levels of
embodiment: neurophysiological, cognitive unconscious, and phenomenological. According to
Johnson (1999), “in the embodied mind, abstract reason is not separate from the sensorimotor
system, but rather builds on it.” It is through the metaphorical extensions of basic sensorimotor
structures that human can acquire abstract concepts.

A great deal of experimental and neuropsychological research into language-induced
perceptual simulation has supported embodied semantic representations, showing that language
mirrors perception and engages modality-specific representations in the brain (Goldberg et al.,
2006; Gonzalez et al., 2006; Hauk et al., 2004; Lacey et al., 2012; Pulvermiiller, 2005; Stanfield
& Zwaan, 2016; Winter, 2016). For example, Goldberg et al. (2006) asked native American-
English speakers to verify perceptual properties of word items from one of four sensory
modalities. They found that the retrieval of sensory knowledge (i.e., tactile, gustatory, auditory,

and visual knowledge) was associated with increased blood flow in brain regions that encode the
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corresponding sensory experiences.

Most importantly, Winter (2019) proposed the Embodied Lexicon Hypothesis, arguing
“the ways that sensory words are used should reflect patterns independently observed in
perception precisely because words engage perceptual processes” (p. 59). The following
commitments of the Embodied Lexicon Hypothesis is provided by Winter (2019):

(a) words activate sensory-motor representations, and
(b) those sensory-motor representations partly determine word choice. As a result of this,
(c) language comes to reflect sensory-motor processes in its structure, as well as in language

use. (p. 59)

The Embodied Lexicon Hypothesis not only acknowledges the engagement of perceptual
simulations in word processing, but also advocates the examination of linguistic patterns
occurring in natural language as they follow embodied principles.

Focusing on the qualities of sensory perception, as this dissertation will show, the
phenomenal qualities of experience encoded in the Chinese ABB morphological construction is
truly an embodied experience. Because sensory perception is fundamentally embodied, the
cognitive principle of embodiment introduced in this section offers a theoretical tool to account
for the observation of linguistic facts regarding the depictions of the perceptual sensory qualities

or qualia.
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CHAPTER 1V
METHODOLOGY
This chapter describes the data collection procedures and methods used in investigating
the linguistic representation of qualitative aspects of sensory experiences in Chinese. As
mentioned in Chapter 1.3, this dissertation concentrates on the schema [ABB] which is a
productive family of reduplication-based morphological constructions frequently used to depict
the qualitative properties of sensory experiences. In the section that follows, I will describe the

procedures for collecting the linguistic data and compiling subcorpora for further analyses.

4.1 Corpus Data

The current study makes use of the Chinese Web Corpus (zhTenTen17), Simplified
version on Sketch Engine.! The zhTenTen17 Simplified corpus, which comprises more than 13.5
billion words, is made up of texts (written language of standard Chinese, simplified character)
crawled from 40 million web pages and 127,639 websites in 2017.2 This web corpus is selected
as data source due to its authenticity (language produced for sharing information among ordinary
people), diversity (a broader range of texts), and size (the samples are large enough for
addressing the linguistic phenomenon under investigation).

Since there is no part-of-speech (POS) tagging for identifying the ABB reduplication-
based morphological constructions in Chinese on Sketch Engine, four procedures were

performed to retrieve all the types of [ABB] pattern. First, I employed the “Thesaurus” function

! For details on zhTenTen17, see the corpus description hitps://www.sketchengine.eu/zhtenten-chinese-corpus/.

2 The websites are crawled from 160 domains. The two main domains are .com (46.1%) and .cn (44%).
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and input the 200 types of [ABB] pattern found in a pilot study,* as well as to examine all the
synonyms or similar words that generated.* A total of 291 types of [ABB] pattern that collocate
with nouns were discovered. Second, I analyzed the types of the A-part among the 291 items and
retrieved 117 A-types (See Appendix A for the 117 A-types). To confirm that all types of [ABB]
pattern are collected from the zhTenTen17 Simplified corpus, I conducted an advanced CQL
concordance search by exploring each A-type with its context of two characters to the right
(search query: [word = “A..”]) on Sketch Engine.’ I then sorted all key word in context (KWIC)
through the advanced frequency function and created a list of [A--] types where [--] was an open
slot that might contain a duplicated character or two different characters. A maximum of 1,000
types ranked by frequency were generated based on the KWIC identified in the corpus.®

Third, I manually inspected and filtered all ABB types found in each [A--] list.
Eliminated were the false-positive items that did not match the ABB reduplication-based
morphological construction, such as words with two different characters in the open slot (e.g.,

héngliidéng red-green-light “traffic light), words that had the reduplicated BB-part but did not

3 For details on Thesaurus, see the blog https://www.sketchengine.eu/blog/automatic-thesaurus-synonyms-for-all-
words/.

4 Initially, BCC (Xun et al., 2016, http://bcc.blcu.edu.cn/), a large corpus of approximately 15 billion words
collected from a variety of Chinese discourse types, was selected for this study. BCC has part-of-speech tagging for
stative words (z) and onomatopoeic words (0). Through examining the refined search of ‘Multiple Fields’ and the
search query of “(z){len($1)=3}" (155 types) and “(a)(0){len($1)=3}" (45 types), 200 types of [ABB] pattern are
identified. However, only 37 types of [ABB] pattern with 30 A-part and 22 BB-part are found in a further search of
the nouns that collocate with stative words “(z) de (n) {len($1)=3})” (de is a modifier). Thus, BCC is not selected
for further research due to the limited contexts.

5 The Corpus Query Language (CQL) is a unique code or query language for searching complex grammatical or
lexical patterns on Sketch Engine.

¢ Only the first 1,000 items in a list can be generated for preloaded corpus on Sketch Engine. As the goal of this
study is to identify common ABB types used in Mandarin, the limitation does not affect the process of identifying
the ABB types. The first 1,000 items seem to be an ideal number because many low frequency ABB types with a
frequency range between 1 to 50 were found in the lists.
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qualify for a qualia construction (e.g., yuandidndidn circle-dot-dot ‘dot’), and those that were not
a three-character word (e.g., lan-guang 'guang ‘blue-light’ which was found to be languang
guangpan ‘blue disk’ in the context). Last, I compiled a list of ABB words with their frequencies
for each A-type and downloaded a maximum of 10,000 concordance lines from each identified
ABB word to create my own corpus and dataset.” Through combining all the ABB words from
each list, I found a total of 1,007 types of [ABB] pattern (size: 1,245,789) that are used to
express one’s experience of sensuous qualities (i.e., qualic evaluation). The top-ranked 100 types

of [ABB] pattern is shown in Appendix B.

4.2 Corpus-Based Collocation Measures

To investigate the collocations of the ABB reduplication-based morphological
constructions, the 1,007 types of [ABB] pattern with their corpus frequencies (i.e., the total token
frequencies found in the zhTenTen17 Simplified corpus) were imported and processed in Spyder
(Python 3.9.7).% Since the meaning of the whole [ABB] construction cannot be derived from the
sum of the meanings of the participating morphemes, it is crucial to assess whether and how the
A-part and the BB-part contribute to the formation of a qualia construction. Therefore, I further
retrieved the A-part and the BB-part from the 1,007 types of [ABB] pattern.

In total, 117 types of A-part and 507 types of BB-part were detected. I then created a

“A_collocates” corpus which contains 117 subcorpora of [A--] constructions with their ABB

7 Note that zhTenTen17 is a preloaded corpus which only allows to view 10 million and download 10,000
concordance lines from one concordance for free. In fact, most ABB types have less than 10,000 concordance lines.
Therefore, I was able to retrieve all or most concordance lines from each ABB type.

8 Spyder is an open-source integrated development environment (IDE) for scientific programming in Python.
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types and concordance lines.” For example, the word shi ‘wet’ in [shi-BB] construction has 37
ABB types (e.g., shi-lulu ‘waterlogged’ and shi-linlin ‘drenched’). For each ABB type in each
[A--] construction, I tokenized the words in its concordance lines and recalculated the token
frequency of each ABB type, as well as the subcorpus size of each [A--] construction. By doing
so, | ensure that the quantitative frequency data retrieved from the self-constructed
“A_collocates” corpus are valid and informative.

According to both usage-based and exemplar-based models, the frequency of language
use plays a significant role in shaping language users’ linguistic representation and
morphosyntactic structure (see theoretical frameworks in Chapter III). Thus, I extracted the
collocates of each A-part within [A--] construction and the collocates of BB-part within [-BB]
construction, as well as calculated their type frequencies, token frequencies and construction
frequencies. Type frequency is the number of distinct lexical items that occur in a specific
construction. It governs the strength of the [ABB] pattern in that higher type frequency in the
input leads to greater productivity of the schema (Bybee, 1995, 2006; Goldberg, 2006, 2019).
Token frequency is the number of times a particular type occurs in the corpus. It is an indicator
of the degree of lexical strength and entrenchment. Construction frequency refers to the
frequency of [A--] or [-BB] constructions in the corpus.

In this study, I evaluated collocations using four statistical measures that commonly
employed in corpus linguistics research (Bestgen & Granger, 2014; Gablasova et al., 2017;
Stefanowitsch, 2020; Xiao, 2015). The statistical measures are raw/absolute frequency counts

and three strength-of-association measures — 7-score, Mutual Information (MI) score, and the G

9 Text files with a maximum of 10,000 concordance lines from each identified ABB word downloaded from Sketch
Engine were classified into the 117 [A--] folders.
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value of the log-likelihood ratio test. Raw frequency indicates the number of occurrences or the
overall repetition of language use in a corpus. Although raw frequency helps understanding the
frequency of a word or phrase, it does not take into account the size and frequency distribution of
a word across different text types in a corpus. For instance, a corpus that has a vast range of
words may have a relatively low frequency counts for any given word, but this does not imply a
particular word is insignificant or irrelevant to the corpus. To gain information on the context
and relationships between words, therefore, I adopt other three strength-of-association measures.
The following subsections introduce each specific association measure and the aspect of

formulaicity that it lays emphasis on.

4.2.1 T-test

The t-score measures the certainty that two words are associated, highlighting frequently
occurring collocations or word pairs. The #-score is calculated by contrasting the actual observed
frequency of a word or phrase within a corpus with what the expected frequency would be if it
occurred by chance. The #-score, as an adjusted value of collocation frequency, is computed

using the following equation (Xiao, 2015, p. 109):
xX—p
52

N

t.score =

(1)

In equation (1), X refers to the mean of the sample, u represents the expected mean, S? is the
sample variance, and N signifies the sample size. Despite considering the corpus size in
identifying meaningful collocations, it is worth noting that the #-score, not operating on a
standardized scale, cannot directly be used to compare collocations across different corpora
(Gablasova et al., 2017).
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4.2.2 Mutual Information

Another measure of collocational strength, which can be used to compare collocations
across different corpora, is Mutual Information (MI) score. The MI-score is “a logarithmic scale
to express the ratio between the frequency of the collocation and the frequency of random co-
occurrence of the two words in the combination” (Gablasova et al., 2017, p. 163). In other words,
the MlI-score is a logarithmic index of the relationship between the frequency at which the two
words appear together as a collocation and the frequency at which they would appear together
randomly. The MI-score measures restrictive collocations (i.e., those that made up of infrequent
words),'? highlighting rare exclusivity of the two words associated. The MI-score is calculated as
the logarithm by dividing the observed frequency of two co-occurring items with its expected

frequency. The formula is presented as follows (Xiao, 2015, p. 109):

_ log(Fn,CN/FnFCS)
I =
log 2

(2)

In equation (2), F(») represents the frequency count of the node (i.e., a specific unit within a
corpus). F refers to the frequency of the collocate. Fy, ) stands for the co-occurrence
frequency of the node and collocate in the defined span. N denotes the sample size or the overall
number of words in a corpus. The higher the positive value of the MI-score, the stronger the

exclusivity and the strength of association between adjacent combinations (Gablasova et al.,

2017; Xiao, 2015).!!

101t should be noted that MI overemphasizes or overestimates some collocations over others due to rare events (i.e.,
infrequent nodes or collocates) (Gablasova et al., 2017, p. 160; Stefanowitsch, 2020, p. 227).

1 According to Gablasova et al. (2017), exclusivity refers to “the extent to which the two words appear solely or
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4.2.3 The log-likelihood ratio test

While collocations with high #-scores underscore high-frequency collocates, those with
high MI-scores tend to overemphasize low-frequency collocates. To address the weaknesses
found in association measures that are commonly used in collocational research, e.g., the
overestimation of rare events or low-frequency items caused by the chi-square test and MI,
Dunning (1993) suggests using the log-likelihood ratio test. By calculating the statistical test
scores on a contingency table that includes both rare and common lexical items as collocates, the
log-likelihood ratio test can effectively deal with a small sample size in a corpus, rather than
assuming the normal distribution of data.

The G value of the log-likelihood ratio test has been regarded as a reliable association
measure in collocational research that deals with small samples and small expected frequencies
(Read & Cressie, 1988; Stefanowitsch, 2020). Specifically, the G-score of the log-likelihood
ratio test is obtained through calculating for “each cell the natural logarithm of the observed
frequency divided by the expected frequency and multiply it by the observed frequency,” and
then add up all the results in the contingency table and multiply the result by two (Stefanowitsch,
2020, p. 227). A commonly used formula for calculating the G value is shown as follows (Read

& Cressie, 1988, p. 134):

(3)

predominantly in each other’s company,” considering the co-occurrence frequency of the two words are seen
together in the corpus (p. 160).
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To examine the words that collocate with each ABB type, I set a span of three characters
on the right side of each ABB type and conducted the three strength-of-association measures
mentioned above.!'? In addition, I retrieved a random sample of 50 concordance lines of each
ABB type with its context of 15 words to both the left side and the right side for further

qualitative analysis.

4.3 Collostructional Analysis

Collostructional Analysis (CA), a more advanced and complex association measure of
frequency in constructions, is proposed by Stefanowitsch and Gries (2003). CA is an extension
of existing collocation-based methods for studying the relationships between word constructions
and the grammatical structures in which they occur (Gries, 2012; Stefanowitsch, 2013;
Stefanowitsch & Gries, 2003, 2009). Traditional collocational analyses tend to manually inspect
the node word’s collocates, relying on high raw frequencies of collocates to sort out relevant
results from accidental ones. However, this approach fails to recognize that “the more abstract
constructions often do not contain any specific morphological or even lexical material that would
allow the researcher to identify them” (Stefanowitsch & Gries, 2003, p. 214).

To solve the issue, Stefanowitsch and Gries (2003) developed collostructional analysis as
a quantitative approach to the syntax-lexis interface. Adopting the perspective of
constructionists, CA considers both lexicon and grammar as made up of linguistic signs, i.e.,
form-meaning pairs. Through targeting a particular construction and investigating which lexemes
occur more or less frequently than expected, CA not only provides an objective way of

identifying the meaning of a construction but also helps determine “which lexemes are strongly

12 Most nouns in Mandarin are disyllabic words that are formed by two Chinese characters.
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attracted or repelled by a particular slot in the construction” (Stefanowitsch & Gries, 2003, p.
214). CA offers a systematic and robust quantification of the degree of association between the
collexeme and the construction, taking the overall frequencies of a given word in the corpus into
account when measuring the strength of association. This greatly helps determine the cue validity
or the most typical collocates of a construction as the basis for further qualitative semantic study.
To understand the relations between [ABB] patterns and the lexical items that occur
inside a particular [A--] or [-BB] construction, I examined four types of frequency data and
retrieved the G score of the log-likelihood ratio test by conducting a simple collexeme analysis.'?
The four types of frequency data are the frequency of collocation, the frequency of the A- or BB-
collocate, the frequency of the [A--] or [-BB] construction, and the total token frequency of
[ABB] patterns found in the corpus. A detailed description of how the simple collexeme analysis

was conducted will be provided in the following chapter.

4.4 Semantic Clustering

In addition to the quantitative analysis of the [ABB] construction, this study analyzed
semantic clusters, which are sets of semantically and syntactically similar words, as qualitative
data to determine the schematicity of the [ABB] construction. Schematicity refers to the
schematic patterns of mental structure or schema that extract from the commonality of specific
experiences and organized information. For instance, the adjectives that are associated with
temperature such as re ‘hot,” nudn ‘warm’ and léng ‘cold’ can be classified into the same

semantic cluster under the sensation of touch.

13 In corpus analysis, the log-likelihood ratio test is a statistical method that is used to detect significant differences
in word usage across two or more corpora. See Read and Cressie (1988) for more details on the log-likelihood ratio
test.
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Semantic clustering provides a window into the process of how related words or phrases
are categorized and stored together in our mental lexicon. By investigating how the frequency of
tokens of linguistic experience are clustered together, the results are expected to reveal the
semantic conceptual relations underlying the [ABB] construction. In this study, the 117 A-types
extracted from the [ABB] construction in the corpus are meaningful lexical words that could
serve as prototype adjectives, forming various qualitative aspects of perceptual experiences.
Hence, I explored the lexical semantics of each type of the A-part through WordNet, which is a
lexical database that organizes and ranks words according to their semantic relationships. A
major advantage of the WordNet analysis is that it provides a precise and systematic way to
categorize semantically related words based on their ontological hierarchical structure rather than
intuitive judgment. In the following paragraphs, I will describe how the semantic clusters are

discovered and determined based on the 117 A-types found in the [ABB] construction.

4.4.1 WordNet

Perhaps the most comprehensive and widely used WordNet is the English lexical
database provided by Princeton University.!* Despite a few Chinese lexical databases being
established, e.g., Chinese Open Wordnet (Wang & Bond, 2013) and Chinese Wordnet (Huang &
Hsieh, 2010), the extent to which the source and richness of text collected remains
underdeveloped. To identify the semantic meaning of 117 A-types within the [ABB]

construction (shown in Appendix A), first, I searched the senses and lexical semantic relations of

14 WordNet, as a machine-readable dictionary, is a lexical database that classifies English nouns, verbs, adjectives,
and adverbs into sets of cognitive synonyms (synsets), each demonstrating a lexicalized concept (Miller, 1995).
WordNet can be freely downloaded for natural language processing under WordNet 3.0 license or accessed through
the online interface at http://wordnetweb.princeton.edu/perl/webwn.
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each A character in Chinese Wordnet (CWN).!> Specifically, I installed the Python package of
CWN (CwnGraph 0.3.0) and queried the word senses of each A character. I then rewrote the
query results as a list, which includes synonyms and word senses of each A character, to separate
text files in a document named “A senses.” Next, [ annotated the hypernyms and synonyms of
117 A characters in a spreadsheet using Excel.

Although the sets of synonyms (i.e., synsets) and lexical semantic relations of each A
character can be discovered via CWN, there are some issues in terms of retrieving hypernymy
for further analysis. The term hypernym refers to a word that describes a broader concept or
category than another word (hyponym). For example, “color” is a hypernym of “black,” “white,”
“green,” and “yellow.” It is important to investigate hypernymy because it informs the
hierarchical structure of words based on their semantic relations within synsets. A hypernym can
be regarded as a schematic concept that helps determine semantic clusters and categorizes the
117 A-types within the [ABB] construction. In this study, however, the hypernyms of some A
characters are missing from CWN. In addition, it is difficult to classify some A characters into
semantic clusters because they have multiple hypernyms.

To provide each A character a rigorous hypernym, I looked up the textual data stored in
“A senses” and scrutinized the word senses of each A-type. I then manually translated each
Chinese A-type to its English lexical equivalents. Additionally, I consulted available online

bilingual dictionaries (Chinese-English or English-Chinese) to ensure that the default lexical

15 Chinese Wordnet (CWN) is a linguistic project developed by Huang and Hsieh (2010) that aims to offer a
comprehensive database of sense distinction and lexical semantic relationships in Chinese. The corpus data of CWN
is an open source that can be downloaded and processed in Python (CwnGraph) for academic purposes. The CWN
website for online query can be found at https://lopentu.github.io/CwnWeb/#cwn-query.
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meaning of each translation equivalent is accurate.!® Next, I input the English lemmas, which are
the lexical equivalents of 117 A-types in Chinese, into the search query of Open English
WordNet.!” Lastly, I manually examined and annotated the hypernym(s) found for each English
lexical equivalent.

To put semantically similar words into groups, first, I did a cross-reference analysis and
mapped the symmetric relations between word forms among 117 A-types. For example, shi
‘wet,” gan ‘dry’ and chdo ‘damp’ are found to be synonyms or antonyms which have lexical
semantic relations based on Chinese Wordnet. Although the hypernyms of these A-types cannot
be found in Chinese Wordnet, further exploration of their English lexical equivalents through
Open English WordNet showed that they share the hypernym ‘humidity.” Therefore, the results
obtained from both wordnets, either based on synonyms or hypernyms, suggest that these three
words should be classified into the same category.

As this dissertation seeks to investigate sensory depictions in linguistic forms, semantic
clusters in this study are created in a broader sense, focusing on bodily sensations. Through
inspecting the hypernyms annotated for the 117 A-types, as well as their ABB types in the
“A_collocates” corpus, I created umbrella terms for categorizing sets of conceptually related
hypernyms. Most importantly, I identified various perceptual qualities underlying the five senses.

This semantic clustering analysis of 117 A-types plays a pivotal role in revealing the

16 Note that there is a Bilingual Ontological Wordnet (Sinica BOW) developed by the Academia Sinica in Taiwan
(Huang et al., 2004): http://bow.sinica.edu.tw/. Through integrating three resources (i.e., WordNet, English-Chinese
Translation Equivalents Database, and Suggested Upper Merged Ontology), Sinica BOW seems to be a good source
for bilingual lexical access to knowledge. However, the site is closed and cannot be accessed at this point.

17 Open English WordNet is an open-source model developed based on the Princeton WordNet (McCrae et al.,
2019). Perhaps this open-source WordNet is the most up-to-date model because it has been continuously updated by
people around the world via GitHub. See https://github.com/globalwordnet/english-wordnet.
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schematicity and the sensation underlying the [ABB] construction. According to the analysis, a
total of 67 A-types, which represent 57.3% of the whole A dataset, are directly associated with
the five senses. The semantic clusters of the five senses with their perceptual qualities described

by A-types are extracted and presented in Appendix C.

4.5 Summary

This dissertation is a data-driven interdisciplinary study to undertake systematic corpus-
based quantitative and qualitative analyses based on data from a large corpus and the use of
sophisticated computational analysis tools. The self-constructed “A_collocates” corpus, which
gathered textual data from a large Chinese Web Corpus (zhTenTen17), permits in-depth
semantic and collocational analyses of a productive family of reduplication-based morphological
construction, as well as their frequency distribution in natural language. The corpus-based
collocation measures were used to assess the strength of collocational relationships between
words and capture the most typical collocates of a construction. The cross-lingual WordNet
analyses were conducted to allow a deeper insight into the ontological hierarchical structure of
each sensory adjective and clarify the word senses for further semantic clustering.

In this dissertation, two programming languages, Python and R, were used for data
processing and visualization. Data processing and analyses were mainly conducted in Spyder
(Python 3.9.7). Data visualization, including the color-vision network (Chapter V) and the
distribution of synesthetic transfers (Chapter VII), was generated using RStudio (R version
4.2.2). The innovative methodological framework presented in this chapter provides one of the
first investigations into how the qualitative properties of perceptual experiences are

conceptualized in Chinese morphological constructions and enregistered in linguistic practices.
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CHAPTER V
COLOR CATEGORIES IN CONCEPTUAL SEMANTIC NETWORK

Color, which plays an influential and essential role in human lives, has been a major area
of interest across several disciplines, including anthropology, cognitive science, linguistics,
philosophy, and psychophysics. A color lexicon, which consists of color terms used within a
language community, is commonly applied along with other category terms associating with the
color quale for color references, e.g., the blueness of the sky (Lindsey & Brown, 2021). The
creation of color lexicons reflects the need for communication and allows language users to
understand a color reference regardless of the variance between their color perception.

The existing literature on color is extensive and focuses particularly on color naming and
color categories (Berlin & Kay, 1969; Heider, 1972a; Kay et al., 2009; Kay & McDaniel, 1978;
Levinson, 1997; Wierzbicka, 1990, 2006). How colors are categorized and conceptualized across
languages and cultures has long been a question of great interest in a wide range of fields. To
date, various approaches have been developed and proposed to study color conceptualization,
including but not limited to basic color term theory (Berlin & Kay, 1969), typological
evolutionary model (Kay & Maffi, 1999), the Vantage theory (MacLaury, 1997), conceptual
semantics (Jackendoff, 1997, 2010), cognitive grammar (Langacker, 2008), and the Natural
Semantic Metalanguage (Wierzbicka, 1990, 2006).!® Despite the advances in theoretical
approaches, the linguistic mechanisms that underpin color conceptualization are not fully
understood.

This chapter contextualizes the research by providing background information on color

18 For a comprehensive collection of cross-linguistic studies on color language and categorization, see Paulsen et al.
(2016).

43



perception and cognition. The first section of this chapter introduces how phenomenal qualities
of perceptual color-vision experience are accessed from a psychophysical perspective. What
follows is an overview of the existing literature on lexical color categories, debating the
universal patterns in cross-cultural color naming. It will then identify research gaps and explain

how the current study will help to address them.

5.1 Color Perception and Cognition

5.1.1 Color attributes

Human perception of color is highly related to qualia in that color is a byproduct of visual
sensation and evaluation determined by the quality of light (i.e., wavelengths) in the visual
spectrum. In general, there are three psychophysical dimensions of color: hue, saturation
(chroma or purity), and value (brightness or lightness) (Burns & Shepp, 1988; Melara et al.,
1993; Pridmore & Melgosa, 2015; Wyszecki & Stiles, 1982). Hue is the attribute of light
manifested in wavelengths and perceived as a color of shade (e.g., red, green and blue).
Saturation implies the purity or the dominance of a hue. Value refers to the lightness and
darkness of a hue, indicating the quantity of light and the degree of reflectivity at present. These
three attributes play a pivotal role in color communication, allowing speakers to describe

variances between similar colors in a semi-systematic way.

5.1.2 The mechanisms of color vision

Color vision, a visual perceptual capacity found in animals, is mediated by the spectral
distributions of light with the differential spectral sensitivity of the photoreceptor cells in the
retina (Jacobs, 2013; Wooten & Miller, 1997). The photoreceptor cells can transform light into
visual signals and allow us to detect different physical specifications of color (e.g., light

absorption and reflection). Specifically, the visual perception of color is stimulated by the visual
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photopigment sequestered in the outer segment of retinal photoreceptors: rods and cones.

Rod cells are sensitive to light levels and are responsible for vision under low light
conditions (i.e., scotopic vision). It is the molecule of photopigment in the human retina that
absorbs quanta and leads to the visual perception of light. The light-sensitive receptor protein in
the rod cells, thodopsin or visual purple, functions as the primary photoreceptor molecule of
vision and helps us see things under dim-light conditions by increasing our light sensitivity.
However, one can only experience shades of gray (i.e., achromatic color) under dim-light
conditions because the photopigment in the rod cell cannot help us perceive chromatic colors.

On the contrary, cone cells are less sensitive to light and are responsible for vision at
higher light conditions (i.e., photopic vision). They can detect a wide spectrum of light photons
that are crucial to color vision. The perception of color is initiated by three types of
photopigments located in the cone cells that detect various wavelengths of light. They are
generally classified as L-cone (red, 640 nm), S-cone (blue, 470 nm), and M-cone (green, 530
nm).!” The three-pigment system, differing in the relative spectral absorption curve, allows us to
distinguish different spectral distributions of wavelength (i.e., the quality of light) and hue
sensations (Wooten & Miller, 1997). It is worth noting that red, green, yellow, and blue are
regarded as the four elemental, indivisible hue sensations which cannot be perceptually analyzed
into further components (Sternheim & Boynton, 1966; Wooten & Miller, 1997).2

As far as the psychophysical mechanisms of color vision are concerned, color perception

19 The three quantal emission rates of wavelengths listed are considered good choices by Wooten and Miller (1997,
p. 65).

20 Hering’s opponent-process theory considers colors as “perceptual blends resulting from varying degrees of
chromatic (red or green and blue or yellow) and achromatic (black and/or white) activation” (Wooten & Miller,
1997, p. 70). However, the proposed model of the sensory process is questionable because hue sensations cannot be
directly measured. See Jameson and D’ Andrade (1997) for other arguments against the opponent-process theory.
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should be the same across humans. The universalist view of color perception argues that human
perception of hue is innate because all human beings share the same physiological processes in
color cognition (Berlin & Kay, 1969; Bornstein et al., 1977; Kay et al., 1991; Ratliff, 1976).
Questions have been raised about the diversity of linguistic expression of color across languages.
A much-debated question is whether there are universal constraints on the development of color
terms. The following section reviews the existing body of research on the two contradictory

theories in the color naming debate: linguistic universality and linguistic relativity.

5.2 Color Naming and Categorization

5.2.1 Linguistic relativity

The investigation of color cognition is a continuing concern across several disciplines.
Numerous studies have examined the influence of color lexicon on human perception and
cognition, attempting to testify the Sapir-Whorf hypothesis by studying the system of color
categories (Berlin & Kay, 1969; Brown & Lenneberg, 1954). The Sapir-Whorf hypothesis, also
known as linguistic relativity, proposes that “the structure of anyone’s native language strongly
influences or fully determines the world-view he will acquire as he learns the language” (Brown,
1976, p. 128).

In general, there are three levels of potential influences of language: semiotic, structural,
and functional levels (Lucy, 1997a). First, the semiotic-level concerns the general influence of
any natural language on thought. Second, the structural-level concerns how speaking multiple
languages with different morphosyntactic configurations of meaning influences thought. Third,
the functional- or discourse-level concerns how patterns of language use or discursive practices
in cultural context affect thought.

Despite a variety of linguistic relativity hypotheses being proposed, Lucy (1997a)
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indicates that they all share three key elements:
(1) Certain properties of a given language, usually morphosyntactic (but may be
phonological or pragmatic), have consequences for patterns of thought about reality.
(2) The pattern of thought may have to do with immediate perception and attention, with
personal and social-cultural systems of classification, inference, and memory, or with
aesthetic judgment and creativity.
(3) The reality may be the world of everyday experience, of specialized contexts, or of
ideational tradition.
The three key elements cited above suggest how language embodies an interpretation of reality
and influences thought through “the selection of substantive aspects of experience and their

formal arrangement in the verbal code” (p. 294).

5.2.2 Basic color terms

It was not until Berlin and Kay’s (1969) seminal work on Basic Color Terms: Their
Universality and Evolution that the concept of linguistic relativity been tested empirically.
Adapting Brown and Lenneberg’s (1954) data collection methods, Berlin and Kay explored basic
color terms in 20 languages by asking native speakers to indicate the typical color examples
corresponding to each of their lexical color inventory from an array of 330 chromatic samples.
To determine the basic color terms in each language, Berlin and Kay (1969) listed four primary
criteria that define a color term:?!

(1) It is monolexemic, that is, its meaning is not predictable from the meaning of its parts.

2l There are additional four subsidiary criteria for dealing with uncertain cases. See Berlin and Kay (1969, pp. 5-7)
for the detailed criteria on defining a basic color term.
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(i1) Its signification is not included in that of any other color term.

(ii1) Its application must not be restricted to a narrow class of objects.

(iv) It must be psychologically salient for informants. Indices of psychological salience
include, among others,

(1) a tendency to occur at the beginning of elicited lists of color terms,

(2) stability of reference across informants and across occasions of use, and

(3) occurrence in the idiolects of all informants. (p. 6)

By criterion (i), expressions such as bluish, lemon-colored, the color of the rust on my aunt’s old
Chevrolet are not monolexemic and do not qualify as basic color terms. By criterion (ii), words
such as crimson and scarlet, which are commonly considered different hues of red, are
eliminated as basic color terms. By criterion (iii), for example, the word blond, which has
restricted application to human hair, is excluded from basic color terms. According to criterion
(iv), all the examples provided in this paragraph are eliminated due to their lack of psychological
salience.

The results show that there is a universal inventory of 11 basic color categories with
seven stages of evolutionary sequence where the basic color terms of any given language are
extracted from:

Stage I:22 Dark-cool (black) and light-warm (white)
Stage II: Red
Stage III: Either green or yellow

Stage IV: Both green and yellow

22 Stage I not only covers the English terms "black" and "white" but also a larger set of colors related to “dark” and
“light” as the general panchromatic terms.
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Stage V: Blue
Stage VI: Brown
Stage VII: Purple, pink, orange, or gray

Berlin and Kay theorize that the basic color terms in a culture are predictable because its
evolution of basic color terms strictly follows this chronological sequence. For instance, if “blue”
(at Stage V) is found in a language, other five colors of the earlier stages should also be
presented. Contrary to the hypothesis of linguistic relativity, the findings of Berlin and Kay’s
(1969) study support the hypothesis of linguistic universality that there are universal constraints
on color naming and categorization across languages and cultures.

While Berlin and Kay’s (1969) work has led to a proliferation of studies exploring cross-
cultural diversity in color naming, their research methods suffer from some serious drawbacks
(Lucy, 1997b; Saunders, 1995; Saunders & van Brakel, 1997). A central concern has been the
representativeness of color naming data which consists of a small sample of 20 mostly written
languages attested by a single speaker of each language in the San Francisco Bay area (i.e.,
outside of their native communities). A small sample of 20 languages studied through intuitive
visual inspection and color-word mappings might not be representative of the diversity of color
terms in the world. Moreover, it is possible that the informants’ understandings of color terms in
their native languages were affected by the English-speaking environment and are thus not

representative of the color lexicons in each language studied.

5.2.3 The world color survey
The World Color Survey (WCS), a subsequent study to Berlin and Kay’s Basic Color
Terms (BCT), was undertaken to address the methodological concerns of BCT and advance the

understanding of universal development in basic color-term systems (Kay et al., 1991, 1997,
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2009). In the WCS, empirical data were collected from 110 mainly unwritten languages spoken
by most monolingual informants in their local communities. Diverging from Berlin and Kay’s
(1969) data collection methods, approximately 25 informants for each language, who had little
exposure to industrialized cultures, were asked to see individual color chip presentations from an
array of 330 chromatic samples, and then select the focal color chips that best represent basic
color words in their native languages. The results of the WCS further confirm the existence of 11
basic color categories and provide consistent evidence of the universal constraints on cross-
linguistic color nomenclature.

The discovery of universal color categories in BCT and WCS has triggered a huge
amount of innovative scientific inquiry through cross-linguistic, computational, or psychological
studies (Belpaeme & Bleys, 2005; Loreto et al., 2012; Regier et al., 2005; Taylor et al., 2013).
Notably, through computational simulation of cultural negotiation dynamics, Loreto et al. (2012)
discovered that the region of the visible color spectrum plays a crucial role in the time needed for
a population to develop a shared repertoire of color categories and lexicons. Based on this
criterion, the researchers produced the expected emergence of hierarchical color categories,
featuring a quantitative agreement with the empirical observations of the WCS. Furthermore, the
findings not only strengthen the existence of universal patterns in cross-cultural color naming but
also confirm the existence of color spectrum at a physical level of wavelengths. However, debate
continues about the best theories and approaches for examining color lexicons and color

categories across world languages.

5.2.4 Color categories in Mandarin Chinese
Although Mandarin Chinese is one of the most spoken languages in the world, the

amount of work done on Chinese color perception and language is insignificant. Much of the
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literature on color terms in Mandarin Chinese is concerned with the number of color categories,
mostly adopting Kay et al.’s (2009) color naming approach in the WCS. As the brief overview
below makes clear, there is no research that focuses on the conceptualization of sensory qualities
of color perception, or the qualia of color perception.

Berlin and Kay (1969) were one of the first to examine basic color terms in Mandarin,
identifying Mandarin as Stage V with six basic color terms: black, white, red, green, yellow, and
blue. Adopting Berlin and Kay’s (1969) evolutionary sequence of basic color terms, some
researchers maintain that Mandarin is a Stage VII language that has eight basic color terms (Liu,
1990; Sun & Chen, 2018; Wu, 2011) while Gao and Sutrop (2014) argue that Mandarin is a
Stage VII language with nine basic color terms.?? Other researchers, however, have found that
there are 11 basic color terms with a slight variation of color categorization across studies (Hsieh
& Chen, 2011; Hsieh et al., 2020; Lin et al., 2001a, 2001b, 2001¢; Lu, 1997).

Drawing attention to the unique ideographic feature of Chinese written signs, which
signal semantic categories that are lost when only their phonetic transliterations are considered,
Lu (1997) collected a richer variety of written Mandarin color terms and identified a lack of
investigation on low-saturation basic color terms, such as #e ‘brown’ and cang ‘grayish blue-
green’ in Berlin and Kay’s (1969) study. Lin et al. (2001a) conducted cross-linguistic color
naming experiments with an unconstrained method, verifying that both British English speakers
(N = 50) and Taiwanese Mandarin speakers (N = 40) widely use the 11 basic color terms

proposed by Berlin and Kay (1969). Hsieh and Chen (2011) identified 12 frequently used

23 Based on the cognitive salience criterion, the nine color terms are ranked as follows: hdng ‘red’, hudng ‘yellow’,
lii “green’, lan ‘blue’, héi ‘black’, bai ‘white’, zi ‘purple’, fén ‘pink’, and hui ‘gray’ (Gao & Sutrop, 2014). The
researchers argue that the Stage VI term for ‘brown’ is absent due to two competing terms zong and Aé for ‘brown’
in Mandarin.
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Mandarin color terms through a free-recall pretest,?*

and asked 44 Taiwanese Mandarin speakers
to perform a forced-choice sorting task with 1,931 chromaticity diagrams across six luminance
levels based on the 12 color categories. Different from the previous studies, Hsieh and Chen’s
(2011) research provides new insights into the categorical formation of Mandarin color terms,
demonstrating careful consideration to the different degrees of the luminance effect regarding
three color attributes (i.e., hue, lightness, and saturation).?>

Focusing on the cognitive and pragmatic aspects, Xing (2008) examines the semantic
extensions and functions of seven commonly used color terms in modern Chinese,?® with regard
to three types of meanings: original, extended and abstract. By comparing the semantic functions
of the seven Chinese color terms with their English counterparts, Xing discovered that both
languages share more similarities than differences in terms of semantic functions. Therefore, the
study supports Wierzbicka’s (1990) claim that “color concepts are anchored in certain universals
of human experience” based on earthly experiences (e.g., day and night, fire, the sun and the sky)

(p. 140). Furthermore, the results show that the idiosyncratic functions of color terms are

“systematically developed based on the existential semantic functions of those color terms”

24 The 12 color terms, obtained from 133 native Mandarin speakers, are hong ‘red’, jii ‘orange’, hudng ‘yellow’, L
‘green’, lan ‘blue’, zi ‘purple’, fénhong ‘light pink’, tdohong ‘dark pink’, kafei ‘brown’, hui ‘gray’, bai ‘white’ and
héi ‘black.’

25 According to the participants’ response time in the color sorting task, Hsieh and Chen (2011) found that (1) the
concepts of green, blue, purple, and gray stably exist at most luminance levels, (2) red, orange, yellow, and pink are
highly luminance-dependent, (3) The chromaticity areas designated as orange, partial yellow, red, and pink are
recognized as brown in low luminance levels, and (4) brown and gray/black represent two distinct tints in the low
saturation and luminance conditions.

26 The seven color terms are bdi ‘white’, héi ‘black’, hong ‘red’, hudng ‘yellow’, lii ‘green’, lan ‘blue’ and zi

‘purple.” They are the most frequently used color terms identified by the Chinese National Language Committee
(Xiandai hanyu Changyongzi Pindu Tongji 1989), see details in Xing (2008, p. 2).
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(Xing, 2008, p. 13).77

Considering the existence of multiple synonyms for the same color category in Chinese,
Sun and Chen (2018) adopted a corpus-based method,?® and selected 32 single-character
Mandarin color words in a Chinese balanced corpus in keeping with Berlin and Kay’s (1969)
monolexical criterion for BCT.?° Distinct from the conventional methods for color naming, the
researchers provided color terms and measured the association between color samples and each
color term. Based on the results, the researchers found eight color categories in Mandarin that are
similar to the findings in WCS: red, brown, green, black, orange, gray, yellow, and pink.

To briefly summarize research on color perception, several lines of evidence suggest that
the number of color terms varies across languages,®® whereas color categories characterized by
the collection of color terms evince remarkable regularities among world languages (Berlin &
Kay, 1969; Kay et al., 2009; Kay & Maffi, 1999; Ratliff, 1976; Wierzbicka, 1990). Overall,
much of the previous research on color language and categorization has frequently adopted two
methods, free naming (the unconstrained method) and sorting (the constrained method), to elicit
the cross-linguistic chromatic range of color lexicons (Hsieh & Chen, 2011). Despite the quality
of light (i.e., wavelengths) playing a crucial role in color perception and experience, most

linguistic studies on color lexicons fail to consider the psychophysical aspect of color

%7 For instance, bdi ‘white’ is associated with “funeral” (negative) in Chinese and thus cannot develop a potential
new meaning for “wedding” (positive) as in English (Xing, 2008).

28 So far, only a few studies have employed corpus-based approaches to examine Chinese basic color terms (e.g.,
Hsieh et al., 2020; Lii, 1997; Sun & Chen, 2018; Wu, 2011).

2 The 32 single-character Mandarin words were selected from 4430 Chinese characters that are most frequently
used in the Academia Sinica Balanced Corpus of Modern Chinese: http://asbc.iis.sinica.edu.tw/.

30 As was mentioned in Chapter II (Section 2.2.2), the number of basic color terms in a language is affected by
sociocultural context.
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specifications.

Although considerable studies have explored color naming and categories across different
languages, far too little attention has been paid to the linguistic representation of the qualitative
aspects of color perception. To date, no large-scale studies with systematic and quantitative
analyses have been performed to investigate the experiential structures of color perception in
Chinese. To conclude this subsection, the literature primarily focuses on color categories and
identifies some controversies about the number of basic color terms and an absence of
monolexemics for broader color categories in Mandarin Chinese.?! There is no research on the
linguistic representation of sensory perception of color in Chinese. In other words, the qualia of

color perception have not been studied from a linguistic perspective.

5.3 The Current Study
The present study therefore aims to provide data to fill these research gaps with well-
grounded theoretical and methodological considerations. Specifically, the following research
questions will be addressed in this chapter:
1. What are the primary colors that are frequently used to describe perceptual qualities in
Chinese morphological constructions?
2. Are there any universal constraints on color language and categorization in Chinese
morphological constructions?
3. What is the relationship between the psychophysical specifications of color and the

creation of color expressions in Chinese?

31 It should be noted that most color terms in Mandarin Chinese are not monolexemic, composed of at least two
characters that represent single lexemes (e.g., fenhong ‘pink’ and shuilan ‘water-blue, aqua’).
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To answer these questions, this study draws on both the usage-based constructionist approach
and the connectionist approach in cognitive science. The usage-based constructionist approach
will allow us to discover the underlying linguistic experiences in color perception. The
connectionist approach will help advance our knowledge of language users’ mental phenomena
based on the connection strengths in interconnected linguistic networks. Through conducting
corpus-based quantitative research on a productive qualia construction, this study makes an
original contribution to the understanding of the linguistic representation of phenomenal qualities
of perceptual color-vision experience in Chinese.

The rest of the chapter is organized as follows. Section 5.4 describes specific methods by
which the data processing and analyses were conducted. Section 5.5 presents results that offer
answers to research questions, followed by a general discussion of the findings in Section 5.6.

Section 5.7 concludes the chapter by highlighting the significance of the findings.

5.4 Methods

5.4.1 Corpus data

This study applied the self-constructed “A_collocates” corpus which consists of 117
subcorpora of [A--] constructions with their ABB types and concordance lines.?? As described in
Chapter 4.4.1, the 117 types of A-part were manually annotated and classified into sensory
categories and semantic subclasses based on the cross-lingual WordNet analyses of their synsets.
To investigate the linguistic representations of the qualities of color perception, the semantic

subclass of “color” under the vision category was selected for further analysis (See Appendix C:

32 See Chapter IV (Section 4.1) for details on constructing the corpora.
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L. Vision). Hence, this study focuses on a total of 15 types of A-part, which represent
approximately 43% of the vision category and 13% of all the A types in the corpus, and a total of

76 types of BB collocates found within the 15 [A--] constructions.

5.4.2 Frequency

Based on the 15 A-types in the semantic subclass of color-vision, four types of frequency
data were obtained from the dataset: type frequency, token frequency, construction frequency,
and corpus frequency. First, type frequency refers to the number of distinct BB morphemes that
occur in the open slot of a [A--] construction. It serves as an indicator of productivity in that the
high type frequency facilitates the schematicity of a construction and leads to the productivity of
novel items (Bybee, 2006, 2013; Ellis, 2002; Goldberg, 1995, 2006, 2019; Gries, 2012). Second,
token frequency is the number of times a particular ABB string occurs in the corpus. It indicates
the degree of lexical strength and the entrenchment of a linguistic form. Third, construction
frequency refers to the number of times a certain [A--] construction is observed in the corpus.
Fourth, corpus frequency is the number of times a certain BB morpheme occurs in the corpus.
The construction frequency of 15 [A--] color constructions and the type frequency of their BB
collocates are shown in Table 5.1.

A thorough examination of each ABB type within the 15 [A--] color constructions
discovers that the ABB types of two constructions, [chi --] and [sé --], do not refer to colors.
Although chi is originally used as a color term for ‘red’ in ancient Chinese, it has another
semantic meaning that denotes ‘bare, naked.’ In terms of its BB collocate /ud/uo, in fact, the

word #& Iud is a verb that means ‘be bare, naked, or exposed.” Moreover, the term chiluoluo

‘undisguised’ has the fourth highest token frequency within the whole [ABB] dataset. This

indicates that the construction [chi --] is highly associated with the semantic meaning of bare or
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naked.

Table 5.1. Construction and type frequencies of the 15 [A--] constructions in color-vision

Rank [A--] construction Construction Frequency Type Frequency

1 R hut gray 23,500 22

2 héi black 52,116 19

3 s Lii green 25,670 15

4 H bai white 27,213 13

5 2 hong red 27,434 11

6 i chi (ancient) red 31,951 9

7 2! bi bluish green 581 8

8 5 lan blue 2,015 7

9 =R wii black 1,409 5

9 ¥ fen pink 2,102 5
11 o hudng yellow 13,204 3
11 & Jjin gold 20,459 3
13 H qing green 311 2
13 4 yin silver 239 2
15 £h, sé color 1,930 |
Total 230,134 125

Note. The 15 [A--] constructions are ranked by type frequency, i.e., the number of distinct BB

collocates in each [A--] construction. Two [A --] constructions that are shaded in gray, chi

‘(ancient) red’ and se ‘color’, will not be considered for further qualitative analyses.
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Regarding the construction [se --], the word se ‘color’ is usually used as a suffix for
Chinese color terms, e.g., hui-se ‘gray.’ It is worth noting that the word seé ‘color’ also has
another semantic meaning that refers to ‘lust’ in Chinese. In this study, the construction [sé --

has only one BB collocate mimi, and the word XX mi is a verb that means ‘be confused or be

fascinated by (something).” Furthermore, the term semimi ‘lustful’ found in the dataset suggests
that the construction [sé --] is truly associated with the semantic meaning of /ust.

As the meanings of their ABB types have diverged from colors, the constructions [chi --]
and [se --] presented above will not be considered for further qualitative analyses. A complete
list of 125 types of [ABB] patterns, which are associated with perceptual color-vision

experience, ranked by their token frequencies is provided in Appendix D.

5.4.3 Collostructional analysis

To investigate the association strength and the conditional probabilities of occurrence of
[A-BB] color-vision constructions, a simple collexeme analysis was conducted in this study.
Simple collexeme analysis, one of the variants of collostructional analysis, is developed by
Stefanowitsch and Gries for investigating the co-occurrence relation between words and
constructions. It was considered that collexeme analysis, which is framed in a construction-based
approach to language, would usefully supplement and extend the collocational analysis by
examining the co-occurrence relation between lexemes and grammatical constructions
(Stefanowitsch & Gries, 2003). In this study, collexeme analysis offers an effective way of
measuring the degree of attraction or repulsion of a BB morpheme in a certain [A--] color-vision
construction. Most importantly, it helps determine the most typical BB collocates of a specific
[A--] color-vision construction for further qualitative semantic analysis.

In corpus linguistics, it has been assumed that “similarity in distribution, of which co-
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occurrence is the most frequent kind in corpus research, reflects similarity of meaning or
function” (Gries & Ellis, 2015, p. 236). Therefore, measures of associations on the contingency
of form-function mapping based on a 2x2 co-occurrence table have been widely employed in
corpus linguistics research. As an extension of association measures, collostructional analysis is
also based on 2x2 contingency tables of observed co-occurrence frequencies (Gries et al., 2005;
Gries, 2012, 2015). Table 5.2 displays the schematic frequency table that is used to compute the
association strength of [A-BB] morphological collocations. To demonstrate how the
collostruction strength of a BB morpheme to a [A--] color-vision is computed, the word

huiméngmeéng ‘overcast (of weather)’ is used as an example in Table 5.2.

Table 5.2. Schematic co-occurrence frequency table of two elements A and BB

BB morpheme: Other BB morphemes Totals
méngméng ‘drizzle’
Construction: a b a+b
[hut ‘gray’--] (13,258) (10,242) (23,500)
Other [A--] color ¢ d ctd
constructions (4,916) (1,217,373) (1,222,289)
a+c b+d atb+c+d=N

Totals

(18,174) (1,227,615) (1,245,789)

Note. This table is adapted from Gries et al. (2005) and Gries (2012).

In this study, four major procedures of collexeme analysis are performed as follows.
First, the frequency of each BB morpheme filling the constructional slot of a [A--] color-vision

construction is obtained and put into a. In Table 5.2, all occurrences of the collocation [Aui
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‘gray’ + méngmeéng ‘drizzle’] are retrieved from the corpus (i.e., token frequency), represented
by a. Second, all occurrences of the BB morpheme — méngméng ‘drizzle’ — are extracted from
the corpus (i.e., corpus frequency), represented by the frequency a + c. Third, all occurrences of
a [A--] color-vision construction in the corpus, e.g., [hui ‘gray’ --], are computed as construction
frequency and put into @ + b. Fourth, the total number of color-vision constructions in the corpus
is computed and represented by @ + b + ¢ +d = N. As a result of these four steps, the frequencies
in bold type in Table 5.2 are obtained. Through means of subtraction, the remaining frequencies
in other columns are calculated. These steps are repeated for every BB morpheme occurring in a
[A--] color-vision construction and every [A--] color-vision construction within the corpus under
investigation.

According to the frequency computation in Table 5.2, the G score of the log-likelihood
ratio test is calculated to understand the collostruction strength. That is, how strongly a BB
morpheme is attracted to a certain [A--] color-vision construction. See Chapter 4.2.3 to an
introduction of the log-likelihood ratio test. The higher the G score, the stronger the attraction of
a BB morpheme to a certain [A--] color-vision construction. The statistical measure of the G

score is computed by the following formula:

4)
5.4.4 Semantic network analysis
Connectionism, also known as connectionist networks or artificial neural networks, is a
theoretical approach to the study of cognition. A fundamental idea of connectionism is that

cognitive processes are performed by large networks of simple processing units working together
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to accomplish complex calculations. In connectionist models, information is processed and
transmitted through interconnected nodes in a similar way to how the brain processes
information, such as language processing, perception, and representation. A weighted connection
represents the strength of the relationship between each of these processing units.

Goldstein and Slater (1998) highlight the role of connectionism as a sensory-motor
processor, rather than a calculating device, that engages and connects “the symbiotic relationship
between minds, words and the social world” (p. 314). Smolensky (1999) advocates employing
grammar-based strategies in connectionist language research, addressing the methodological
issues that view the theories of generative grammar and connectionism as incompatible research
paradigms. He argues that the grammar-based strategy not only helps to explain linguistic theory,
but also incorporates computational insights from connectionist theory regarding mental
representation, mental processing, and learning.

Recent advances in semantic network analysis have facilitated the quantitative metrics
that can support the qualitative analysis of semantic classes and the exploration of semantic
structures (Drieger, 2013; Gries & Ellis, 2015). According to Doerfel (1998), “semantic network
analysis is the use of network analytic techniques on paired associations based on shared
meaning as opposed to paired associations of behavioral or perceived communication links” (p.
16). In general, semantic networks have been constructed via three means: (1) based on the
relationship among words in a text; (2) based on traditional content analyses of text; and (3)
based on overlapping perceptions measured with scales (Doerfel, 1998, p. 17).

Drawing from graph theory (Diestel, 2005) and network analysis (Brandes & Erlebach,
2005; Newman, 2010), Drieger (2013) advocates modeling and visualizing text as an

interconnected system of signs to retrieve “a formal structure of word differences and relations
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which corresponds to a graph G = (V, E) with E € [V]?” (p. 6):3*

(1) Vis a set of nodes that represents different words as unique keys.

(2) E is a set of edges that stand for relations between the different words to capture a given

system of signs in a text.

(3) G is a formal model of a generalized semantic network that consists of different words

related to each other.
To understand the conceptual association of color expressions in Chinese, in this study, I adopt
the connectionist approach and examine the connection strengths in the interconnected color-
vision network. Most importantly, I adapt Drieger’s (2013) visual text analytics system to
visualize a color-vision network of interconnected morphemes and the context of semantic
structures grounded in the [ABB] qualia construction. To gain insights into the collocational
strength and the relations between A-BB morphemes, a collocation/collostruction network is
plotted by both an undirected, weighted graph and an interactive, directed, weighted graph
consisting of nodes and edges using R (programming language).**

Figure 5.1 offers an undirected, weighted graph of [A-BB] color-vision network,

consisting of 91 nodes and 125 edges (i.e., total type frequency).

33 Drieger (2013) attempts to formalize text as a system of signs based on the theories of structuralism (de Saussure,
2011) and semiotics (Eco, 1986).

34 In this study, three R packages are used for network visualization: igraph (Nepusz et al., 2022), ggraph (Pedersen,
2020), and visNetwork (Almende B.V. et al., 2021).
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Figure 5.1. An undirected, weighted graph of [A-BB] color-vision network

This study also demonstrates a more advanced interactive visualization technique that allows for
a user-centered visual exploration of interconnected semantic properties in a collostruction
network. An interactive, directed, weighted graph is shown in Figure 5.2 and at

https://hshung.github.io/abb_visnet color/.
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Figure 5.2. A directed, weighted graph of [A-BB] color-vision network
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Nodes are attributed with 15 A morphemes and 76 BB morphemes, and are quantitatively
assigned by construction frequency and corpus frequency. The higher the frequency of a
morpheme, the larger the size of a node. In addition, the number of adjacent nodes offers
qualitative insights into the connectivity and diversity of word senses. The highly connected
nodes indicate local hubs, which imply the importance of nodes in a semantic network. To
systematically measure the importance of a node in the context of the whole collostruction
network, the eigenvector centrality is computed and assigned to the color attributes of the nodes
along a heat continuum from reds (for higher centrality scores) to yellows (for lower centrality
scores) (Desagulier, 2017, 2020).3 The higher the centrality score, the more influential the node.

Edges characterize the relations between two nodes. To investigate various semantic
relations that connect morphemes in the collostruction network, the edge links (shaded in gray in
Figure 5.1) which connect at least two nodes are weighted and indexed according to the
collostruction strength, i.e., the G score of the log-likelihood ratio test. The higher the G score,
the thicker the edge link. The thicker the edge link, the stronger the association between A color

morpheme and its BB collocates.

5.5 Results

5.5.1 [A-BB] color-vision network
In terms of network visualization, it is found that the interactive network serves best for
visual text analytics in this study, allowing users to scrutinize a targeted subset of nodes and

edges. In this subsection, the findings will be presented based on the interactive [A-BB] color-

35 The eigenvector centrality is an algorithm that measures the influence of nodes. A high eigenvector score indicates
the highly influential and diverse connectedness of a node.
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vision network. Looking at the overall structure of the [A-BB] color-vision network, it is
apparent that the prime colors in the visual spectrum, which are plotted in red for higher
centrality scores, are the dominant hubs (i.e., important nodes) in the network. Moreover, there is
a high density of adjacent nodes that are distributed and connected to the prime colors in the
vicinity. This indicates the salience, complexity, and productivity of the [A-BB] morphological

construction for the experiential structures of color perception.

5.5.1.1 Color nodes
Further analysis of the color nodes in the network shows that there are five influential
colors with larger sizes of nodes in red. As provided in Table 5.1, the five important color nodes

are ranked by construction frequencies as follows: S héi ‘black’, ZI. héng ‘red’, H bdi ‘white’,
2k li ‘green’, and /K hui ‘gray’ A significant finding is that the colors identified from the [A-

BB] color-vision constructions do correspond to the universal inventory of 11 basic color
categories proposed by Berlin and Kay (1969). Regarding the evolutionary sequence of BCT,
there are merely three-color categories absent in the data. They are ‘brown’ in Stage VI, and
‘purple’ and ‘orange’ in Stage VII. The most surprising aspect of the data is that the top four
important color nodes match the first three stages of the evolutionary sequence of BCT with a
close ranking between ZI. héng ‘red’ (frequency: 27,434) and [ bdi ‘white’ (frequency: 27,213).
As Berlin and Kay (1969) point out: “There is also a term for gray which is the same as
the word for ‘ashes’” in Mandarin (p. 42). It is worth noting that there is a controversy about X
hut ‘gray’ for basic color categories in Chinese. Besides the color ‘gray’, several color nodes are

found to be the same shade of color in the visible light spectrum in this study. For instance,

héi ‘black’, K hut ‘gray’, and % wii ‘black’ are considered shades of black; %k /i ‘green’, 3 bi
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‘bluish green’, and 7 ging ‘green’ are regarded shades of green. Focusing on the five significant
g qing g g

color nodes, the following paragraphs present the findings on their collostruction strength and
interconnected properties in the [A-BB] color-vision network.

Closer inspection of the [A-BB] color-vision network shows that the achromatic color

héi ‘black’ is the most influential node which has the largest node size (i.e., the highest
construction frequency) among the color nodes. The color ‘black’ as the dominant hub also
displays relatively more numbers of adjacent BB nodes and thicker edge links, suggesting
stronger collostruction strength between the color morpheme 4éi ‘black’ and its BB collocates.
Figure 5.3 shows a subgraph of the [A-BB] color-vision network focusing on the color 7% héi
‘black.” As shown in Figure 5.3, the color ‘black’ has a higher diversity of word collocations
where the color node connects to many important adjacent BB nodes, represented by a larger size

of nodes for high corpus frequencies and reds for high centrality scores, in the entire network.
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Figure 5.3. A subgraph of the [A-BB] color-vision network on the color 7% Aéi ‘black’
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What is striking about the prime colors as the dominant hubs in the [A-BB] color-vision
network is that three influential color nodes, F& héi ‘black’, [ bdi ‘white’, and K hui ‘gray’, are
achromatic colors that have no saturation or vividness. In other words, they are neutral colors
possessing little or no hue. From a physiological perspective, both black and gray are the
achromatic colors of darkness that can be perceived by scotopic vision. An examination of the

color node /X hut ‘gray’ reveals that it has many adjacent BB nodes where most of the important
BB nodes in reds are shared with the color node 7% 4éi ‘black’ in the network. A subgraph of the

[A-BB] color-vision network focusing on the color K hui ‘gray’ is shown in Figure 5.4.

=

Figure 5.4. A subgraph of the [A-BB] color-vision network on the color /& huf ‘gray’
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Contrasting with black and gray’s absence of visible light, the achromatic color [ bdi

‘white’ has a complete absorption of visible light, comprising all hues in the color spectrum, and
can be perceived by photopic vision. Interestingly, the sharp contrast between black and white is

reflected in their adjacent BB nodes. Unlike & héi ‘black’ and K hui ‘gray’ sharing most of the
important BB nodes in the network, the color node [ bdi ‘white’ merely shares a few BB nodes
with them. Figure 5.5 displays a subgraph of the [A-BB] color-vision network focusing on the

color [ bdi ‘white.’
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Figure 5.5. A subgraph of the [A-BB] color-vision network on the color [ bdi ‘white
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Concerning the rest of the two important color nodes 41 héng ‘red’ and %k i ‘green’,

both are chromatic colors having specific wavelengths of light and being considered
fundamental, indivisible hue sensations. The subgraphs of the [A-BB] color-vision network

targeting the color ZI. héng ‘red’ and % i ‘green’ are provided in Figure 5.6 and Figure 5.7. As
can be seen from these two subgraphs, similar to the color node [ bdi ‘white,” both £I. héng
‘red’ and % lii ‘green’ share few BB nodes with other color nodes. They tend to possess more

adjacent BB nodes in yellows (i.e., less influential nodes), implying the idiosyncratic usage of a

color construction in specialized contexts.
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Figure 5.6. A subgraph of the [A-BB] color-vision network on the color L. héng ‘red’

70



>}

Al

~

Figure 5.7. A subgraph of the [A-BB] color-vision network on the color % /ii ‘green’

5.5.1.2 BB nodes
Turning now to the strongly connected BB nodes in the [A-BB] color-vision network.
What stands out in the overall structure of the network are three noticeable huge sizes of BB

nodes. The three BB nodes are ranked by corpus frequencies as follows: 44 shéngshéng
(frequency: 53,844), “F-~F- hihi (frequency: 49,318), and #7# liilii (frequency: 29,465). A
closer inspection of the data reveals that W/ V# lialii is the most influential BB node which is
colored in red and connected to three color nodes: 22 héi ‘black’, /K hui ‘gray’, and % wii
‘black.” A subgraph of the collostructions between J# ¥ liitlii and the three-color nodes is

displayed in Figure 5.8.
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Figure 5.8. A subgraph of the [A-BB] color-vision network on the BB node 1% liuliii

As indicated previously, 2 héi ‘black’, /K hut ‘gray’ and % wii ‘black’ are achromatic
colors without saturation and characterized by shades of black. It should be noted that {78 liilin
is a repetitive morpheme where the monosyllabic word ¥ /ii is a verb referring to ‘slip away.” A
further investigation of the usage contexts of 22V# V¥ heéiliilii ‘black and bright,” K14
huiliiliii ‘gloomy’ and 288 wiliiilin ‘dark and liquid’ is needed to elucidate the entrenchment
between V¥ lialiii and shades of black.

In the entire [A-BB] color-vision network, 44 shéngshéng has the highest corpus

frequency (53,844) which is represented by the largest size of the node. However, the BB node

"4 shéngshéng has a lower centrality score than the BB node J#7# liiiliii. An examination of
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the collocations of A4 shéngshéng shows that it is connected to two influential color nodes: [
bai ‘white’ and ¢ [i ‘green.’ Figure 5.9 offers a subgraph of the collostructions between 44

shengsheng and the two-color nodes.
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Figure 5.9. A subgraph of the [A-BB] color-vision network on the BB node £ shéngshéng

" shéngshéng is a repetitive morpheme where the monosyllabic word 4 shéng
denotes ‘life’ or ‘growth.” Interestingly, 42%E shéngshéng collocates with two of the basic color

terms in Stage I (white) and Stage III (green) of the evolutionary sequence of BCT. From the

view of physiology, both [ bdi ‘white’ and £ /i ‘green’ are related to the absorption of visible
light and perceived by photopic vision. Further analysis of the usage contexts of H4:%E

baishéngshéng ‘white’ and 2424 liishengshéng ‘green’ as well as their similarities in usage is
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required to better understand the collostructions between 2 4E shéngshéng and visible light.
Being the second-largest node (frequency: 49,318) in the [A-BB] color-vision network,

“F-~F hithii is connected to two significant color nodes with high construction frequencies: 2 héi
‘black’ (frequency: 52,116) and [ bdi ‘white’ (frequency: 27,213). Remarkably, both & héi
‘black’ and [ bdi ‘white’ are achromatic or hueless colors categorized in the first stage of the
evolutionary sequence of BCT. A subgraph of the collostructions between “F-*F- hiihii and the

two-color nodes is provided in Figure 5.10.
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Figure 5.10. A subgraph of the [A-BB] color-vision network on the BB node T hiihii
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“F-F hiihii is a repetitive morpheme where the monosyllabic “J- hii is a classical final
particle commonly used at the end of an interrogative or exclamatory sentence in ancient
Chinese. Although “J-“F hiihii only collocates with two A color morphemes in this study, it is
found to be the most productive BB morpheme collocating with 26 A morphemes that represent

22.2% of all the A types in the whole corpus. This suggests the conventionalization of “F-F- hithi

in the [ABB] reduplication-based morphological construction. A further examination of the
usage contexts of H2-F-*F héihihii ‘black; dark’ and [4-F-F- bdihithii ‘white’ is required to better

understand the phenomenal qualities of perceptual color-vision experience in these two
conventionalized patterns.

So far, this chapter has focused on studying the color categories and collocations between
A and BB morphemes. As suggested by the current findings, further analyses of the typical color
referents and usage contexts underlying the [ABB] color-vision constructions will be

demonstrated in the following chapter.

5.6 Discussion

5.6.1 The primary colors in the [A-BB] color-vision network

The present study was designed to investigate how perceptual color-vision experiences
are encoded in a productive family of [ABB] reduplication-based morphological constructions.
The first question in this research sought to identify the primary colors that are frequently used to
describe perceptual qualities in Chinese morphological constructions. As shown in Table 5.1,
there are 13 [A--] constructions that are used to depict the qualitative properties of color-vision

perception. Through visual text analytics, this study found that & heéi ‘black’, £I. héng ‘red’, H

bai ‘white’, % lii ‘green’, and K hui ‘gray’ are the primary colors shown by nodes with a larger
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size in reds within the [A-BB] color-vision network.

Among the five primary [A-] color constructions, séi ‘black’ is the most significant color,
displaying a higher diversity of word collocations and stronger collostruction strength with its
BB collocates. It also has the highest construction frequency within the 13 [A-] color
constructions. This serves as evidence for the high degree of collostruction strength and the
entrenchment of [/#éi-BB] color patterns in language users’ mental representation. Moreover, the
most productive color Aui ‘gray,” which generates 22 different types of [Aui-BB] color
construction, is considered shades of black. The close relationship between 4éi ‘black’ and hui
‘gray’ in [ABB] color constructions are supported by their overlaps in important BB collocates.
Therefore, it could conceivably be hypothesized that 4éi ‘black’ is the most perceivable color,
and the most productive monolexemic in linguistic forms for describing the experiential

structures of color perception in Chinese.

5.6.2 The universal constraints on color categories

The second question in this study investigates whether there are any universal constraints
on color language and categorization in Chinese morphological constructions. I examined the 13
color nodes in the [A-BB] color-vision network, comparing them with Berlin and Kay’s (1969)
universal inventory of 11 basic color categories, as well as their evolutionary sequence. Prior
studies exploring color words in Chinese have strictly followed Berlin and Kay’s (1969)
monolexical criterion. This neglects the fact that many color terms in Chinese are not
monolexemic, consisting of at least two Chinese characters to represent single lexemes, e.g.,
kaféi ‘brown’ and fénhong ‘pink.’

From a usage-based constructionist perspective, the knowledge of color language and

categorization should be explored based on language-specific constructions, consisting of a
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collection of form-function mappings (Bybee, 2006, 2010; Goldberg, 2006, 2019; Tomasello,
2003). However, very little was found in the literature on whether the formation of qualia
constructions, which depict the qualitative properties of perceptual color-vision experiences,
complies with the evolutionary sequence of basic color terms.

The findings of this research offer evidence that there are universal constraints on color
language and categorization in Chinese morphological constructions. In accordance with the
evolutionary sequence of basic color categories, the top four influential color nodes, i.e., héi
‘black,” bdi ‘white,” hong ‘red,” and lii ‘green,’ are consistent with the first three color
evolutionary stages. The findings might further indicate the higher frequency of usage events,
requiring speakers to describe the perceptual qualities of visual experiences with these four
colors. Among the 13 color terms identified from “A_collocates” corpus, eight color terms are
found to be aligned with Berlin and Kay’s (1969) universal inventory of 11 basic color
categories. Brown, purple and orange are the three universal color categories missing from the
current data.

The absence of brown and orange in the current study might be explained by other
competing color terms in use. As suggested by Gao and Sutrop (2014), there are other competing
terms for ‘brown’ in Chinese, such as F5 zong and # hé. It is worth noting that the disyllabic
word kafei is also used as a color term for ‘brown’ in Chinese. Similarly, the color term ‘orange’
has other two competing terms in Chinese: 1% jiz and #& chén. Although the color term %% zi
‘purple’ has been recognized as a basic color term in Chinese (e.g., Gao & Sutrop, 2014; Hsieh
& Chen, 2011; Xing, 2008), it has not found to be used for forming a qualia construction.

In this study, the lack of [A-BB] morphological constructions for describing the

perceptual qualities of the three universal color categories — brown, purple, and orange — can be
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explained by the usage-based constructionist approach to language. In the creation of new
complex words, competition in context has been demonstrated to constrain generalizations. Even
though some words can be added to construction for extended usage, these extensions are rarely
completely productive regardless of the violation of general constraints (i.e., the lack of full
productivity of constructions) (Goldberg, 2019).

According to Goldberg (2019), it is the accessibility that motivates a speaker’s tendency
to use familiar formulations rather than novel formulations to convey equivalent messages. It is
possible to hypothesize that the existing color lexicons for brown, purple, and orange in Chinese
are already appropriate and accessible to convey the intended message-in-context in speech
communities. Therefore, the creativity and productivity of a qualia construction are inhibited.

Nevertheless, further research on this topic is needed to confirm and validate the hypothesis.

5.6.3 The psychophysical effect on color language

As introduced in Section 5.1, color vision is a visual perceptual capacity shared by human
beings. Color is a universal phenomenon and a byproduct of visual perception and evaluation
based on the quality of light (i.e., wavelengths) in the visual spectrum. In terms of the
psychophysical dimensions of color, hue, saturation, and value (brightness or lightness) are the
three physical attributes of color. These color attributes play a crucial role in our perceptual
experience of color, letting us distinguish and describe the differences between colors. Taking
the psychophysical mechanisms of color into account, the physiological processes in color
cognition and color perception should be consistent across human beings. In reviewing the
literature, nonetheless, the way in which colors are expressed and portrayed varies greatly across
different languages and cultures.

The third question in this study sought to understand the relationship between the
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psychophysical specifications of color and the creation of color expressions in Chinese.
According to the analysis of the [A-BB] color-vision network, one interesting finding is that
several color nodes appear to share shades of the same color in the visible light spectrum.

Among the 13 color nodes, there are three sets of the same color. & héi ‘black’, /K hui ‘gray’,
and % wi ‘black’ are regarded shades of black. £k lii ‘green’, ¥ bi ‘bluish green’, and & ging
‘green’ are considered shades of green. ¥ hudng ‘yellow’ and 4 jin ‘gold’ are recognized as

shades of yellow. Moreover, this study found that the most influential BB node in the [A-BB]
color-vision network is shared by the three-color nodes 4éi ‘black,” hui ‘gray’ and wii ‘black.’
These results reveal something about the nature of color perception and the experience of color
referents, motivating Chinese speakers to create alternative color expressions to better portray
the variances concerning similar colors based on the family resemblance.

With respect to the third research question, perhaps the most significant finding is the
dominance of achromatic colors in the [A-BB] color-vision network. Regarding the five primary
[A-] color constructions mentioned in Section 5.6.1, héi ‘black,” bdi ‘white’ and hui ‘gray’ are
achromatic colors having little or no hue. The current study found that these colors are highly
salient and frequently used in the [ABB] color-vision constructions. From a physiological
perspective, achromatic colors such as /eéi ‘black’ and hui ‘gray’ are perceived by scotopic vision
as achromatic shades of darkness under dim-light conditions. In contrast, the achromatic color
bai ‘white’ is perceived by photopic vision as all hues in the color spectrum, being completely
absorptive of all visible light. Black and white, as a sharp contrast at the opposite ends of the
brightness spectrum, may create a stronger effect on one’s mental representation of color
concepts. The productivity of achromatic color constructions may help us to understand the

potential cultural and psychological implications of color perception in Chinese.
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The current findings corroborate the results of previous anthropological research in cross-
cultural color nomenclature systems (ref., Casson, 1994, 1997; Conklin, 1955; Heider, 1972a,
1972b). While some languages may only have a few basic color terms (e.g., black, white, red,
green), others may distinguish basic color terms in a more nuanced way (e.g., shades of green).
This may be explained by the fact that the way people perceive and categorize colors is
determined by their physiology of color perception. Moreover, the forms of color language are
created within different speech communities, depending on the experience of referents or the
events that need to be described in language.

The reason why achromatic color constructions are extremely productive may be
explained by the experience of color referents in the natural environment. For example, as
indicated by Casson (1994, 1997), with the emergence of colorants and textiles, English speakers
are urged to create alternative color terms to better express the differences between similar colors
in sociocultural contexts, e.g., russet, crimson, and scarlet. This suggests that cultural practices
and the degree of color diversity present in the natural environment affect the usage and creation
of color terms in a speech community.

The achromatic colors black and white are not only the initial creation of color terms but
also the predominant colors present in our environment. As a sharp color contrast between
darkness and brightness, these two colors are more likely to have dedicated color terms because
they are easier to distinguish. Further studies, which focus on exploring what color referents and
usage contexts that a particular achromatic [ABB] color construction is used to describe, are
required to gain a better understanding of the productivity of achromatic color constructions in

Chinese.
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5.7 Summary

Overall, this study provides evidence for the existence of universal constraints on color
categories in a productive family of [ABB] reduplication-based morphological constructions,
which express the phenomenal qualities of perceptual experience in Chinese. The top five
primary colors that are frequently used to describe perceptual qualities in the [ABB] patterns are
héi ‘black,” héng ‘red,” bai ‘white,” lii ‘green’ and hui ‘gray’ ranked by construction frequency.
These colors correspond with the universal inventory of basic color terms proposed by Berlin
and Kay (1969).

The current study also highlights the significance of shades of colors in color
categorization in Chinese from a psychophysical perspective. A closer examination of the [A-
BB] color-vision network suggests that three sets of color nodes belong to shades of the same
color in the visible light spectrum. In addition, the stronger strength of association between
shades of the same color such as 2 héi, /K hui and 2 wii, which are considered shades of black,
are supported by their mutual BB collocates (e.g., ¥ /iilii). Most importantly, the dominance
of achromatic colors found in the creation of [ABB] patterns may reflect the perceptual salience
and specific linguistic conventions in the Chinese language and culture. In the following chapter,
I will further explore the cultural and psychological implications of Chinese color expressions by
investigating the color referents and usage contexts of [ABB] color-vision constructions to better

confirm and expand upon the current findings.
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CHAPTER VI

THE PHENOMENAL QUALITIES OF COLOR VISION EXPERIENCE

6.1 Introduction

The aim of this chapter is to explore language-specific experiential structures of color-
vision perception that are encoded in the [ABB] reduplication-based morphological constructions
in Chinese. While the previous chapter has examined the formation of [ABB] color-vision
constructions within a conceptual semantic network, a more in-depth investigation into the
linguistic representations of the phenomenal qualities of perceptual color-vision experience in a
perceiver-dependent world is required. As mentioned in Chapter 5.2.1, our pattern of thought is
shaped by immediate perception and attention to the world of specialized contexts (Lucy,
1997a). Additionally, our perceptual experience with the world serves as the basis for linguistic
meaning before the acquisition of language (Gallagher & Zahavi, 2021). The anthropological
view of qualia, considering sensuous qualities as intersubjective products of the socialization to
culture, supports studying how sociocultural semiosis mediates our lexical registers of sensuous
attribution.

Building upon the findings discovered in the [ABB] color-vision network in Chapter V,
this chapter delves deeper into the unique Chinese sociocultural contexts in which the schematic
patterns of [ABB] color constructions have developed. This chapter is guided by two research
questions presented as follows:

1. What are the phenomenal qualities of perceptual color-vision experience depicted in
Chinese?
2. What are the schematic patterns speakers frequently use to describe phenomenal qualities

of perceptual color-vision experience in Chinese?
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By exploring these questions, this chapter aims to provide a more comprehensive understanding
of the typical color referents and sociocultural contexts that account for the formation and

productivity of [ABB] color-vision constructions.

6.2 Methods

6.2.1 Corpus data

The current study builds upon the corpus linguistics methods and analyses presented in
the previous chapter. As discussed in Chapter V, a color lexicon is frequently applied along with
other category terms for color referents, expressing the qualities of the surface appearance of an
object (Davidoff, 1997). To gain a detailed understanding of what color referents and usage
contexts that a particular [ABB] color construction is applied, I retrieved 15 subcorpora of [A--]
color constructions in the self-constructed “A_collocates™ corpus.®® To better assess the usage
contexts of [ABB] color-vision constructions, I combined the 15 subcorpora and constructed a
“color_vision” corpus (corpus size: 287,484), comprising all the concordance lines of each ABB
type in each [A--] color construction. See Appendix D for a complete list of 125 types of [ABB]

color-vision constructions ranked by their token frequencies.

6.2.2 Context analysis

In the previous chapter, it was found that five primary colors are displaying a greater
variety of word collocations and stronger collostruction strength with their BB collocates in the
[A-BB] color-vision network. As shown in Table 5.1, the top five constructions ranked by type

frequency are: [hui ‘gray’ --], [héi ‘black’ --], [lii ‘green’ --], [bdi ‘white’ --], and [hdng ‘red’ --].

36 See Chapter 4.1 and 4.2 for a detailed description of the “A_collocates” corpus. The 15 [A--] color constructions
are presented in Table 5.1.
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To answer the research questions, this study selects the top five [A--] color constructions ranked
by type frequency (N > 10) with their top five ABB types for further analyses on the usage
contexts of [ABB] color-vision constructions. The top five ABB types in each [A--] color
construction with their token frequencies are displayed in Table 6.1.

To understand color references underlying each [ABB] color-vision pattern, this study
conducts two statistical measures: co-occurrence frequency and ¢-score. Co-occurrence
frequency refers to the number of times two items (i.e., a particular ABB word and a collocate)
co-occur in a corpus. T-score not only indicates the strength of association between two co-
occurring items but also highlights frequent collocations. The higher the #-score, the higher
strength of association between two co-occurring items. By searching a span of three characters
precede and follow the top five ABB types in each [A--] color construction in the “color vision”
corpus, the typical collocates with their association strength based on the combined context

frequencies,®’ as well as 100 random samples of concordance lines, are obtained for further

qualitative analysis.?®

6.3 Results

This section attempts to identify specific color referents and sociocultural contexts,
accounting for the usage and creation of qualia constructions which share the schema [ABB] in
Chinese. Focusing on the five significant [A--] color constructions with their top five ABB types

(as shown in Table 6.1), the following paragraphs will demonstrate the frequent collocates and

37 The combined context frequency refers to the co-occurrence frequency consisting of collocates in either the left or
the right side of a certain ABB word.

38 Random samples of 100 concordance lines based on the context of 20 items to the left and the right of each ABB
type are extracted from the “color vision” corpus.
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Table 6.1. Top five ABB types with token frequencies in the five color-vision constructions

7K hurt ‘gray’ ® heéi ‘black’ 2% lii ‘green’ H bdi ‘white’ 4 hong ‘red’

Type Freq Type Freq Type Freq Type Freq Type Freq
E & 13,258 “F-F hahi 12,512 i youyou 21,161 $E5E mangmang 12,547 LY tongtong 12,175
méngmeéng ‘hit: (classical ‘oily’ ‘empty, ‘tong: red’
‘drizzle (of particle)’ boundless; vast
rain or snow)’ and obscure’
TR lialia 8,447 L)k yaya 11,924 yinyin 2,019 F¥A¢ huahua 10,038 #f+ yanyan 5,612
‘liii: to slip ‘ya: to press’ ‘liiyin: grassy ‘hua: flower; ‘yan: colorful;
away’ area’ blossom’ splendid’
D papi 701 BEE qigr 10,633 %% yingying 1,466 WU nén 'nén 1,524 b pipi 5,158
‘to pat’ ‘gt paint’ ‘ying: luster ‘nen: soft; ‘to pat’

of gems’ delicate’

IR 304 M) youyou 4,066 FHI 576 53¢ 780 JHiH tongtong 3,221
chénchén ‘you: black; rongrong hudanghudng ‘tong: to go
‘deeply; dark green’ ‘downy; soft ‘hudn: to dazzle’ through’
heavily’ and thick’
e 215 R 3918 IR yinyin 180  ZR5¢ méngméng 769 Akl cancan 505
mdngmang dongdong ‘lityin: shade ‘drizzle (of rain ‘can: glorious;
‘boundless; ‘dong: cave; (of a tree)’ or snow)’ bright’
vast and hole’
obscure’

85



their association strength, as well as their usage contexts for the five influential colors (i.e., Aui
‘gray’, héi ‘black’, lii ‘green’, bai ‘white’ and hdng ‘red’) to reveal the phenomenal qualities of

perceptual color-vision experience depicted in Chinese.

6.3.1 The visual perception of “gray”

The first set of analyses examined the color construction [Aui ‘gray’ --] which has the
highest type frequency within the 15 [A--] color-vision constructions. The results obtained from
the statistical analysis of the top five ABB types of [Ahui ‘gray’ --] are presented in Table 6.2.
From the data in Table 6.2, it can be seen that the most frequent collocate and color referent is
tiankong ‘sky,” followed by the monosyllabic form tian ‘sky,” for huiméngméng ‘dusky;
overcast,” huichénchén ‘gloomy’ and huimdangmdang ‘gray, vast and obscure.” An inspection of
the usage contexts of the three ABB types from their random samples of concordance lines
reveals that they are highly contextualized with earthly experience, e.g., the sky and atmospheric
condition. Three examples of usage contexts for each ABB type are provided in (1) below.

(1)
la. RMNEFHERREINKBERHIART, HI2 —MMEENRALERT .

Women jingchang zai zdochén kan dao hut-méngméng de tiankong, qishi shi yi zhong jiao

wumdi de dongxi gei longzhaole.
We often see a dusky sky in the morning, in fact, it is shrouded by something called haze.

Ib. AIBELE LR B E A+ JURE MRS IRITILN, REWEA KRS, (HIGRIE R S 1L

%o

Youshi lianxu ji tian shénzhi shi ji tian dou chiixian tiankong hui-chénchén de, néngjiandu
bu tai hdo, dan you méi dadao nong wu de chéngdu.

Sometimes the sky is overcast, and the visibility is not very good for several or even more
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Table 6.2. Comparison of strength of association for collocates of the form [Aui ‘gray’ - BB]

WEES ] =T WL W
huiméngméng huiliiilii huipiipii huichénchén huimdngmdng
‘dusky; overcast’ ‘gloomy’ ‘gray; ash’ ‘gloomy’ ‘gray, vast and obscure’
Coll. Freq t Coll. Freq t Coll. Freq ¢ Coll. Freq t Coll. Freq t

tiankong 2,634 5132 likai ‘to 789  28.06 lianshang 22 4.68 tiankong 61 781 tiankong 24 490
‘sky’ depart’ ‘on the face’ ‘sky’ ‘sky’
tian ‘sky’ 1,584 39.55 zou 622 2487 chuanzhué 21 458 tian ‘sky’ 36 596 tian ‘sky’ 14 370

‘to walk’ ‘apparel’
tiangi 443 21.00 zou-le 482  21.95 Vifii 17 411 tianqi 8 282 vigie 10 3.15
‘weather’ ‘to walk’ ‘clothes’ ‘weather’ ‘everything’
chuangwai 208 1442 wo ‘T’ 386 18.14 rén ‘person” 19  3.93 kongqi “air’ 8 282 shijie 8 279
‘outside the ‘world’
window’
tianseé 179 13.38 tdaozou 296  17.20 shikuai 15 3.87 yinmdi 6 245 waimian 7 264
‘color of ‘to ‘rock’ ‘haze’ ‘outside’
the sky’ escape’
wilqi 176 13.26 rén 321  16.66 shitou 13 3.60 wiiyiin 6 245 dadi ‘earth’ 4 2.00
‘fog; mist’ ‘person’ ‘stone’ ‘black

cloud’

kongqi “air’ 170 12.94 huigit ‘to 251 15.83 yanse 13 3.59 licinsé 6 245 tiandi 4 2.00

return’ ‘color’ ‘complexion ‘heaven and

’ earth’

witmdi 159 12.60  pdo-le 230 15.16  shenshang 12 344  tiansé ‘color 5 224 ydangian 3 173
‘haze’ ‘to run ‘on the of the sky’ ‘before

away’ body’ one’s eyes’

Note. Coll: collocates. Freq: co-occurrence frequency. ¢: ¢ score. Any items with frequency values below five are ignored for the

calculation of strength of association. Only the top eight collocates (content words) of each ABB type are included in this table.



than ten days in a row, but it has not reached the level of dense fog.

Lo, 4 ZRIETE I R4 ki 5 A2 N R MR 2k [ ME I 7 58 e o R I BRI, /R B A A2

Dang hut-mdangmdng de tiankong mimanzhe chéntii hé héi yan cdoza de xuanhud sheng

chongchizhe ni de érpan, ni hui zénme xiang?
What do you think when the gray sky is filled with dust and black smoke, and the noise fills

your ears?

The examples given above describe the phenomenal qualities of perceptual color-vision
experience with the sky. As pointed out in Chapter V, /K hui ‘gray’ is an achromatic color

associated with darkness. All three ABB types attempt to describe the visual quality of
something gray that enshrouds the sky. As stated in 1b, the degree of huichénchén ‘gloomy’
affects the visibility of the sky, but the degree of visibility is better than the visual perception of
the sky with dense fog. This manifests the variation of the qualitative properties of perceptual
color-vision experience with the sky in linguistic forms.

What is interesting about the data in Table 6.2 is the collocates of the ABB pattern
huiliulin ‘gloomy.” Ranking the second-highest token frequency among the color construction
[hut ‘gray’ --], huiliulii ‘gloomy’ stands out in the table by mainly collocating with verbs (e.g.,
likai “to depart’ and zou ‘to walk’). Distinct from other ABB patterns which primarily collocate
with nouns, it is not apparent what the color referents of huiliuiliii ‘gloomy’ are. In this pattern,
the word /it is a verb that describes the action ‘to slip away.” However, the meaning of the whole
ABB pattern Auiliuliii ‘gloomy’ cannot be derived from the sum of the meanings of hui ‘gray’
and /iiz ‘to slip away.” Two examples of the usage contexts of huilinilizi ‘gloomy’ are retrieved

from the random samples and presented in (2).
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)
2a. XL NP AR — A TR AR, KB EIT T .

Zhexié rén bei tao jiaoshou xunchi de yiju hua yé bu gan shuo, hui-liulii de likai le.

These people were so reprimanded by Professor Tao that they dared not say a word and left

gloomily.

2b. AU LA 2 T A TR A O, R R BT, B NORHE T .

Xidng shuo xié shénme que shénme hua dou shuoé bu chitkou, zhihdao hui-lialii de likai,

zheéng’ge rén yuefa jusang le.

Want to say something but cannot say anything, had to leave gloomily, and become even

more depressed.

Both examples provided above describe the qualitative properties of the mental
phenomenon ‘gloomy’ by combining the darkness of sui ‘gray’ with the action /iii ‘to slip away.’
Interacting with the lexical input in A and BB, the abstract constructional meaning of the word
huilinlin ‘gloomy’ conveys a psychomimetic impression of an unfavorable and ungraceful
situation that urges someone to escape from a place. As supplemented in 2b, a person becomes
even more depressed or distressed after leaving gloomily.

Despite having a low co-occurrence frequency in Table 6.2, the ABB pattern Auipiipii has
the third-highest token frequency among the color construction [Ahui ‘gray’ --]. In this pattern, the
word pii is a verb that depicts the action ‘to pat; to pounce on.” Nevertheless, it is unclear why
the color term Aui ‘gray’ and the verb ‘to pat; to pounce on’ are combined, and what the function
and usage context of huipiipii are. Further analysis of the collocates of the ABB pattern huipiipii
in Table 6.2 reveals that the pattern refers to ‘ash’ and is strongly associated with visual

perception toward one’s appearance, €.g., face and apparel. Two examples of the usage contexts
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of huipiipii ‘gray; ash’ are obtained from the random samples and shown in (3).

3)
3a. DR FAE AR, A B RARATE B mIT 4, i E WS RI IR

TIREAR KA.
Shaonian chuanzhuo zangpo de yifii, toufda yinwei chang shijian méiyou qingxi ér dd jié giao

qi, lidn shang yéshi hut-pupi de ydn’gai le yuanbén de zhdangxiang.

The teenager wore dirty and shabby clothes, his hair was knotted up because he had not been
washed for a long time, and his original appearance was covered up by his dusty face.

3b. HEEG T HRAER, IRESAKRETOE, ERELA DL RIMM IR AR, ARG H A

WRES T

Kanzhe jingzi zhong man lian québan, ydanjing hui'an wu guang, péng tou luan fa yiji hui-
pipi de yifi,, wo dou juéde ziji bu renshi ziji le.

Looking in the mirror with freckles, gray eyes, dishevelled hair and dusty clothes, I felt like I

didn't know myself.

The examples offered above describe the phenomenal qualities of visual perception
toward one’s appearance. As expressed in 3a, huipipii ‘ash’ is used to describe something gray
that covers a youth’s face and conceals his original appearance. It is highly possible that the
collocation of hui ‘gray’ and pit ‘to pat’ is derived from the embodied experience of patting some
gray substance (e.g., dirt or powdery residue) down from one’s face or clothes. Here Aui is the
the color name ‘gray’ and piipii is a phenomimetic expression that conveys the contact of dirt or
powdery residue. Together the whole word Auipiipii conveys a psychomimetic impression of an
unfavorable feeling toward the object being described, such as a certain amount of ash that
conceals something which needs to be pat down.
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6.3.2 The visual perception of “black”

The second set of analyses investigated the color construction [kéi ‘black’ --] which has
the highest construction frequency among the 15 [A--] color-vision constructions. Table 6.3
presents the results of the statistical analysis on the top five ABB types of [Aéi ‘black’ --]. It can
be seen from the data in Table 6.3 that three ABB types, i.e., héihithii ‘black; dark,” héiyaya
‘dense and dark’ and héidongdong ‘pitch-dark,” have a significant strong association strength (z-
score > 32) with their top collocates.

A closer examination of the collocates of héihithii ‘black; dark’ shows that dongxi
‘thing(s)’ is the most frequent collocate and color referent (¢ = 33.16). Being a general term that
can refer to any object, the collocation between héihuhii ‘black; dark’ and dongxi ‘thing(s)’
indicates the high degree of openness of héihithii. As shown in Table 6.3, the collocates of
héihihiu are extremely diverse. The term héihithii ‘black; dark’ seems to be conventionalized and
used to express the visual perception of something black or dark. Two examples of the usage
contexts of heihithii ‘black; dark’ are extracted from the random samples and shown in (4).

4)
4a. € B —Ab 1Ly, BB AR TA R PRRRY, EREMETE, RA—

HRREM T R

Ta pa dao yi chu shanpo shi, kan dao yige shidong xia you yi tuan hei-hithi de dongxi, hadi

méi deng ta kan gingchu, turan yi zhi héixiong chong le chiildi.

When he climbed to a hillside, he saw a mass of black things under a cave. Before he could

see it clearly, a black bear rushed out.
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Table 6.3. Comparison of strength of association for collocates of the form [Aéi ‘black’ - BB]

M CEIRNAR HURIE ) FRCIELIE
héihiihii héiyaya heiqiqt heiyouyou heidongdong
‘black; dark’ ‘dense and dark’ ‘pitch-dark’ ‘dark; swarthy’ ‘pitch-dark’

Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t
dongxi 1,104 33.16 rénqiin 1,067 32.64 sizhou ‘all 358 1891 pifii 235 1531 qiangkou 1,059 32.54
‘thing(s)’ ‘crowd’ around’ ‘skin’ ‘muzzle’

Jangjian 135 11.56 wityin 381 19.52 yanjing 207 1433 donglkou 117 10.82 paokou 121 11.00
‘room’ ‘black ‘eye(s)’ ‘cave ‘cannon’s

cloud’ mouth’ mouth’
wdn 98 9.87 réntou 348 18.65 zhouwéi 181 1341 ydanjing 106 10.26 sizhou ‘all 86  9.27
‘bowl’ ‘person; ‘surround- ‘eye(s)’ around’

head’ ings’
shou 102 9.86 tiankong 286 16.89 yeéwdn 151 12.28 lign 94 9.67 ydanjing 83 9.07
‘hand’ ‘sky’ ‘night’ ‘face’ ‘eye(s)’
qudnshén 93 9.61 dajiin 89 9.42 tiankong 147 12.10 qiangkou 56 748 shougiang 59  7.68
‘whole ‘army’ ‘sky’ ‘muzzle’ ‘pistol’
body’
yingzi 92 958 yan ‘eye’ 90  9.39 wdnshang 144 11.92 tidi 50 6.99 yankuang 53 7.28
‘shadow’ ‘night’ ‘land’ ‘eye socket’
yanjing 88 9.27 guanzhong 8 9.17 fangjian 136 11.61 nitii 46 6.78 wiizi ‘house; 50  7.07
‘eye(s)’ ‘audience’ ‘room’ ‘earth; room’

soil’

wdanshang 88  9.26 wincéng 79  8.89 wiizi 130 11.39 licdnpdng 44 6.63 chuanghi 44 6.63
‘night’ ‘cloud ‘house; ‘face’ ‘window’

layer’ room’

Note. Coll: collocates. Freq: co-occurrence frequency. t: ¢ score. Any items with frequency values below five are ignored for the
calculation of strength of association. Only the top eight collocates (content words) of each ABB type are included in this table.
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4b. X R AR, BERI: 7 HOk, RREBREPRI R, BAFAE T 1R A R

e RB OIS -

Lii niishi gdnjué hén qiguai, suiji tii le chiildi, shi kuai héi-hithi de dongxi. Wo zixi yanjiii le

bantian cai faxian zheé shi yikuai héise de zhixie.

Ms. Liu felt very strange and immediately spitted it out. It was a black thing. I studied it

carefully for a long time before I found that it was a black scrap of paper.

Both examples offered above illustrate the usage context of héihithii ‘black; dark.” In both
examples, the term héihithii is used to describe the phenomenal qualities of perceptual color-
vision experience: something black that is unknown to a person. No matter what the object is,
language users tend to use héihithii to emphasize the qualitative properties of their visual
perception, i.e., the quality of being dark in color.

The next analysis was concerned with the collocates of the ABB pattern héiyaya ‘dense
and dark.’ It is apparent from Table 6.3 that the most frequent collocate and color referent of
héiyaya is rénqun ‘crowd’ (¢t = 33.16). In the ABB pattern, ya is a verb that refers to the action
‘to press.” Nonetheless, the meaning of the whole ABB pattern héiyaya ‘dense and dark’ cannot
be derived from the sum of the meanings of 4éi ‘black’ and ya ‘to press.” To exemplify the
function and usage context of héiyaya, two random samples are retrieved and presented in (5).
(5)

Sa. fHX & N BEESA, KEMTE—FaH.

Miandui tdixia heiyaya de guanzhong, Changhua ndozi li yipian kongbdi.

Facing a dense crowd of audience in dark under the stage, Changhua's mind went blank.
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5b. BER MR, FAEEEN FHRIALZFELN, KiZZBEENRE, 20K

BT NHEBA G A 47 T L
Meitian xiaban hou, Lili zai Guomao qido xia de gongjido chézhan deng ché shi, yongyudn

shi heiyaya de chéngke, duo de shihou you shang gian rén pdidui raoguo zhaldan hdo ji quan.

Every day after work, when Lili waits at the bus stop under the International Trade Bridge,

there is always a dense cloud of passenger, and there are times when thousands of people

queue around the fence in several circles.

The examples given above display the usage context of 4éiyaya ‘dense and dark,’
showing that it is highly contextualized with rénqun ‘crowd’, e.g., audience and passengers.
While the term Aéiyaya is commonly translated as ‘dense and dark,’ the perceptual qualities and
the speaker feeling encoded in this word are lost. Here 4éi is the color name ‘black’ and yaya is a
phenomimetic expression that conveys the sensation of feeling pressure from the object being
described. In both examples, the abstract constructional meaning of the word Aéiyaya is a
psychomimetic conveyance that expresses an unfavorable feeling toward the crowd. It is likely
that the collocation of 4éi ‘black’ and ya ‘to press’ is derived from the embodied experience of
feeling pressure from a high degree of crowd density. This finding is supported by the
concordance line in 5a. It is the visual perception of a dense and dark crowd of audience under
the stage that makes one’s mind goes blank.

Another ABB pattern that stands out in Table 6.3 is héidongdong ‘pitch-dark’ which has
a significantly strong association strength with its top collocate giangkou ‘muzzle’ (¢ = 32.54). In
the pattern héidongdong, dong is a noun that refers to ‘cave or hole.” From the collocates in
Table 6.3, it can be seen that héidongdong ‘pitch-dark’ is highly associated with arms, e.g.,

qiangkou ‘muzzle’, paokou ‘cannon’s mouth’ and shougiang ‘pistol.” To understand the function
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and usage context of héidongdong, two random samples are obtained and shown in (6).

(6)
6a. BN, BRI LR R, R A TS AEAG 1]

Tou dai gangkut, shén chuan micdi fu de shibing héiyaya de yong chiildi, héidongdong de

giangkou miaozhiin cangmeén.

The soldiers in helmets and camouflage uniforms poured out in black, and the black muzzle

aimed at the hatch.

6b. BRI i — BRI AT HRAENS 7Bk, (ERE)A SCRANER T AR B 1

Suiran bei duifang de yishuang héidongdong de yankuang xia le yi tiao, dan suthou you shi

bu ba duifang fang zai ydn Ii le.

Although he was startled by each other's dark eye sockets, they soon turned a blind eye to

each other.

Both examples presented above illustrate the usage contexts of héidongdong ‘pitch-dark,’
describing the phenomenal qualities of visual perception toward a certain object. Interacting with
the color term Aéi ‘black’ and the phenomimetic expression dongdong, where dong refers to
‘cave; hole,’ the constructional meaning of the word héidongdong conveys a psychomimetic
impression that the object being described has the visual quality of being deep and dark as a cave
or hole. This finding is supported by the concordance line in 6b. According to 6b, the visual
perception of one’s eye socket can be better described by héidongdong ‘pitch-dark’ to highlight
the feature of being deep and dark. Most importantly, the example in 6a serves as great evidence
that demonstrates how language users apply different ABB patterns, héiyaya ‘dense and dark’
and heidongdong ‘pitch-dark,’ to describe the qualitative properties of their perceptual color-

vision experience.
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Having the third-highest token frequency among the color construction [Aéi ‘black’ --],
the ABB pattern héigiqi ‘pitch-dark’ also has a unique function to describe qualitative properties
of color perception. An inspection of the collocates of héigigi ‘pitch-dark’ reveals that sizhou “all
around’ is the most frequent collocate and color referent (r = 18.91). In the ABB pattern, gi refers
to either a verb ‘to paint’ or a noun ‘paint.” From the data in Table 6.3, it can be seen that héigiqi
‘pitch-dark’ is mainly used to describe one’s visual perception of certain locations or
surroundings, e.g., sizhou ‘all around,” zhouwéi ‘surroundings’ and fangjian ‘room.” To assess
the function and usage context of héiqigi, two random samples are extracted and presented in (7).
(7)

Ta. — N APRAEBERERL b5 ., ARITEER 2 FHMH.

Yige rén bei guan zai héiqiqi de fangjian i, bu zhidao you duo haipa.

I don't know how scared a person is when he is locked up in a dark room.

7o, JRAR/NX AR AT, BEIE (G RRERERA, HPANTLE, W EEobaE NN

RAME

Yuanldi xidoqii nei méiyou ludeng, loudao jian wanshang heiqiqt de, shenshou bujian wiizhi,

wanshang sanbu géei ldorén xidohdi dai lai bubian.
It turned out that there were no street lights in the community, and the corridor was dark at

night, and walking at night brought inconvenience to the elderly and children.

The examples provided above describe the phenomenal qualities of visual perception
toward certain locations or surroundings: fangjian ‘room’ and /oudao jian ‘corridor;
passageway.’ As supplemented in 7b, the degree of darkness has reached the level that one
cannot even see five fingers when stretching out a hand. It is highly possible that the collocation

of héi ‘black’ and g7 ‘paint’ is derived from one’s experience with paint colors, i.e., the darkness

96



of black paint. Interacting with the color name 4éi ‘black’ and the phenomimetic expression gigi,
the constructional meaning of the word Aéigigi is a psychomimetic conveyance that describes an
insecure feeling toward the environment being described. The term héigigi ‘pitch-dark’ seems to
be conventionalized and associated with the visual quality of having a certain degree of darkness
that is as dark as the black paint.

The last analysis of the color construction [4éi ‘black’ --] was concerned with the term
héiyouyou ‘dark; swarthy.” In the ABB pattern of héiyouyou, you is a morpheme that refers to the
color black or dark green. Further examination of the collocates of the ABB pattern Aéiyouyou in
Table 6.3 reveals that it is strongly associated with visual perception toward one’s body parts,
e.g., pifu ‘skin,” ydnjing ‘eye(s)’ and lian ‘face.” To evaluate the function and usage context of
héiyouyou, two random samples are retrieved and provided in (8).

(8)
8a. BN AT, — DADITH R Fz ) BEIB I B JTC, B HIGPE.

Nanhaimen ké bupa re, yigege ddzhe chibo louchii héiyouyou de pifi, sanfa chii guangze.

The boys were not afraid of the heat, showing their swarthy skin that emanates glow by being

shirtless.

8b. FEZN M2 T 2R, JRA RN, (HEGEAX R MR, — M A

A AR ETEER 55

Zai liert kushii xia de pushai, pifii bianchéng héiyouyou de, dan wo juédé zhe shi yi zhong

kuaile, yi zhong geng hdo de chao rénshéng mubido gianjin de yongqi.

Under the exposure of scorching sun, the skin becomes swarthy, but I think this is a kind of

happiness, a better courage that motivates moving forward towards the goal of life.
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Both examples presented above depict the phenomenal qualities of visual perception
toward one’s skin color. As stated in 8a, the dark-skinned described by the term héiyouyou ‘dark;
swarthy’ not only indicates the quality of being dark in color but also visualizes the quality of
being luster or glowing. Interacting with the color term 4éi ‘black’ and the phenomimetic
expression youyou, the constructional meaning of the word héiyouyou conveys a psychomimetic
impression that one’s skin color has the visual quality of being tan, which is caused by excess

sun exposurc.

6.3.3 The visual perception of “green”

The third set of analyses examined the color construction [/ii ‘green’ --] which has the
third-highest type frequency within the 15 [A--] color-vision constructions. The results attained
from the statistical analysis of the top five ABB types of [/ii ‘green’ --] are displayed in Table
6.4. Closer inspection of the data in Table 6.4 shows that [/ ‘green’ --] is a salient color
construction which is primarily associated with ‘vegetation.” As shown in Table 6.4, cdodi
‘lawn’ is the most frequent collocate and color referent for /iiyéuydu ‘lush green’ and lityinyin
‘verdant.’ In addition, cdodi ‘lawn’ is found to be the second frequent collocate for lifyingying
‘glittering green’ and liréngréong ‘lush green.” To understand the variances between the top five
ABB types of [/ii ‘green’ --], the following paragraphs investigate their functions and usage
contexts based on the current corpus data.

What is striking about the data in Table 6.4 is liiyéuydu ‘lush green’ which has a
significantly strong association strength with its top collocate cdodi ‘lawn’ (¢ =37.97). As can be
seen from Table 6.1, the ABB pattern /iiyéuyou ‘lush green’ has the highest token frequency (N =
21,161) among the top five [A--] color-vision constructions. In this pattern, you is either a noun

or an adjective that refers to ‘oil” or ‘oily.” However, it is unknown why the color term /i ‘green’
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Table 6.4. Comparison of strength of association for collocates of the form [/ii ‘green’ - BB]

£ EENPSIEs] S E S o SRHEH NG
Liiyéuydu liyinyin liyingying liiréngrong Liyinyin
‘lush green’ ‘verdant’ ‘glittering green’ ‘lush green’ ‘verdant’

Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t
cdodi 1,442 3797 cdodi 537 23.17 ydanjing 91 9.53 xidocdo 78  8.83 cdaodi ‘lawn’ 17 4.12
‘lawn’ ‘lawn’ ‘eye(s)’ ‘grass’

Xxidocdo 774 27.82 cdoping 271 16.46 cdodi 42 6.48 cdodi 64  8.00 shi ‘tree’ 14 3.74
‘grass’ ‘lawn’ ‘lawn’ ‘lawn’
yezi ‘leaf’ 753 2743 xidocdo 96  9.80 vezi ‘leaf’ 40 6.32 cdoping 49 7.00 shiimir ‘tree’ 6 2.45

‘grass’ ‘lawn’
cdoping 721 26.85 ditan 49 7.00 guangmadng 35 591 ditan 32 5.66 putdojia 4 2.00
‘lawn’ ‘carpet’ ‘radiance’ ‘carpet’ ‘grape

trellis’

daotidn 594 2437 zulgitichdang 46  6.78 cdoping 23 4.79 qingtdi 26 5.10 shanxia ‘the 4 2.00
‘paddy’ ‘soccer ‘lawn’ ‘moss’ foot of a

field’ mountain’
shiicai 438  20.88 cdoyudn 39 6.24 zhitido 18 424 dishang 18 424 shulin 4 2.00
‘vegetable’ ‘grassland’ ‘branch; ‘on the ‘forest’

twig’ ground’

maitian 387  19.67 caochdng 37  6.08 xidocdo 18 424 dascn 11 332 dashi ‘tree’ 3 1.73
‘cornfield’ ‘sports ‘grass’ ‘large

ground’ umbrella’
tidnyé 385  19.62 shii ‘tree’ 27 5.18 lititido 17 4.12 tdixidn 11 332 cdoping 3 1.73
‘field’ ‘willow’ ‘moss’ ‘lawn’

Note. Coll: collocates. Freq: co-occurrence frequency. : ¢ score. £k EfiBfi Liyinyin (shaded in gray) is the homophone of £ B4 B4

liiyinyin. Any items with frequency values below five are ignored for the calculation of strength of association. Only the top eight

collocates (content words) of each ABB type are included in this table.
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and the word you “oil or oily’ are entrenched together. To assess the function and usage context
of lilyéuyéu, two random samples are extracted and provided in (9).

)

Oa. — B LR E IR 2 A FAL RO, SRl A9 53, g hlrhli RS

Yilushang xinshdng chéngxiang jidojié chii de feng ’guang, lilyéuyéu de cdodi, jincancan de

daotian.
All the way to enjoy the scenery at the junction of urban and rural areas, green grass, golden

rice fields.
Ob. WHBGARIER, B\ WS ZTHIZEIRN, RIS T N HRAE Sl i .
Meéiyou chéngshu de ging’guo, xiang ba, jiu sui hdizi de quantou daxido, zai yang 'guang de

zhaoshe xia shanshuozhe lityéuyou de guang.

There is no ripe green fruit, like the fist size of an eight- or nine- year-old child, shining

green in the sun.

Both sentences given above demonstrate the usage context of /iiyéuydu ‘lush green.” In
both sentences, the term /iiyéuyéu is used to highlight the qualitative properties of perceptual
color-vision experience: the quality of being lush green in color. As described in 9b, the visual
perception of liiyéuydu ‘lush green’ is strengthened by the sunlight. Interacting with the color
name /ii ‘green’ and the phenomimetic expression yéuydu, the constructional meaning of the
psychomimetic word /iyduydu is consolidated to convey the visual quality, emphasizing the
lightness aspect of green (i.e., the quantity of light and the degree of reflectivity) by projecting
the luster of the oil onto lush greenery.

The next analysis was concerned with the homophones /iiyinyin ‘verdant’ in different

Chinese characters: %P4 B4 and 2kEARA. In the ABB pattern 2% B B Liyinyin, 2814 liyin is a
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disyllabic word that refers to a grassy area. In the ABB pattern 2KEA A Liyinyin, 4515 Liyin is a
disyllabic word that refers to the shade (of a tree). Further inspection of the statistical data
reveals that the collocates of £% P4 I liyinyin have higher co-occurrence frequencies and
stronger association strength than those of 2k FH EH lityinyin. This indicates the possibility that 3
BATA Liyinyin is a relatively novel variant of £k 5 B4 liiyinyin.

What is interesting about the collocates of the homophones of /iiyinyin ‘verdant’ is their
consistency in terms of color reference. It can be seen from the data in Table 6.4 that both the
homophones of liiyinyin ‘verdant’ are used to express the phenomenal qualities of visual
perception toward greenery, e.g., cdodi ‘lawn’, cdoping ‘lawn’ and shu ‘tree.’ It is worth noting
that most collocates of ZkEH A Liyinyin are related to trees, suggesting the derivation of the
semantic meaning from the word £% T liyin ‘the shade (of a tree). Two examples of the usage
contexts of each homophone of /iiyinyin ‘verdant’ are retrieved from the random samples and
shown in (10).

(10)

10a. e A SR US4, PORZUE, MBS, 2 0EHT.

Jidi néi you lilyinyin de cdodi, shumii conglong, hudnjing youméi, kongqi gingxin.

Inside the base, there are green grass, lush trees, beautiful environment and fresh air.

10b. BEA NN B SR BARE 1 7EAZ [ BLFRAS T — 3 B R RISkl TS R E H .
Shumu gé gé zhifanyémao lityinyin de zai xidoyudn li chéngqi le yi bd juda de liiscn zhézhi
le kuyan de xiari.
Trees with luxuriant foliage on campus has put up a huge green umbrella to cover the

scorching summer.
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As shown in 10a, the term £k 5 B Liyinyin ‘verdant’ is used to highlight the qualitative

properties of color perception: the lush green of the luxuriant lawn. Moreover, the description in
10b, which depicts the luxuriant foliage of trees as a huge umbrella, supports the hypothesis that

SERATA Liyinyin ‘verdant’ is derived from £k fiyin ‘the shade (of a tree). Therefore, the
findings suggest that the term Z¢RA T lityinyin is a psychomimetic impression that expresses the

visual quality of being lush green and luxuriant, casting a shadow or a dark area at the same time.
Having the third-highest token frequency among the color construction [/ii ‘green’ --], the

ABB pattern lifyingying ‘glittering green’ is also used to describe the phenomenal qualities of

visual perception toward greenery. What is striking about the term lifyingying ‘glittering green’ is

its most frequent collocate ydnjing ‘eye(s)’ (¢t = 9.53). From the data in Table 6.4, it can be seen

that ydnjing ‘eye(s)’ is a unique color referent of liiyingying ‘glittering green,” which is not found

to be collocated with other ABB types of [/ii ‘green’ --]. To evaluate the function and usage

context of lifyingying, three random samples are obtained and offered in (11).

(11)

lla. IR SREER, HERAMSEA.

Ta de ydnjing lilyingying de, hudxiang licng ké lii baoshi.

Her eyes are green, like two emeralds.

11b. WIEATHERANE, EME—F, — R B N A SR S 5 A MR G o AR AE /N v ]

W6 lianmang méng cdi shaché, ding jing yi kan, yi zhi héi mao shdanzhe lilyingying de
vdnjing duanzuo zai xidoxiang zhongjian.
I slammed on the brakes and looked intently. A black cat was sitting in the middle of the

alley with glittering green eyes.
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e, £ LE B AR b BL2IAb 2 iR e, SRR M FHANZS KK .

Zai ertongyuan de xiaoyuan Ii daochu shi nidoyihuaxiang, lilyingying de cdodi hé cantian

de dashu.

The campus of the children's home is full of birds, flowers, green grass and towering trees.

Both sentences in 11a and 11b demonstrate what contexts the term liiyingying ‘glittering
green’ is used to describe ydnjing ‘eye(s).” According to the example in 11a, it suggested that the
term liiyingying is a psychomimetic expression that is used to describe the qualitative properties
of color perception: the quality of being glittering green in color as that of an emerald. As can be
seen from the example in 11b, the term liyingying ‘glittering green’ can be used to describe both
human and animal eyes. Similar to other ABB types of [/ii ‘green’ --], the example in 11¢ shows
that liyingying ‘glittering green’ is also applicable to cdodi ‘lawn.’

The last analysis of the color construction [/ii ‘green’ --] was concerned with the term
liiréngrong ‘lush green.” As shown in Table 6.4, the most frequent collocate and color referent of
liiréngréng ‘lush green’ is xidocdo ‘grass’ (t = 8.83). Although liiréngréng ‘lush green’ seems to
share several collocates with /iyéuydu ‘lush green,’ it can be seen from Table 6.4 that
liiréngréng ‘lush green’ has its unique collocates that are not shared with other ABB patterns,
i.e., gingtdi ‘moss’ and tdixicn ‘moss.’ In the pattern liiréngrong, réng is an adjective that means
‘downy.’” However, it is unclear why the color term /i ‘green’ and the word réng ‘downy’ are
collocated together. To analyze the function and usage context of /iréngréng, two random

samples are retrieved and shown in (12).
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(12)

12a. H37 LKW T REEBNNE, PeE L1 2 67 AR !

Cdochdng shang zhdngchii le yi céng liiréngréng de xidocdo, ting zai shangmian dué shifii

ya!

There is a layer of green grass growing on the playground. How comfortable it is to lie on it!

12b. ZEBEIT & Kipi 1AW TR RAL .

Liiréngréng de qingtdi zhingmdn le shijié xiaydn de yinshi chil.

The green moss covered the damp places at the bottom of the stone steps.

The examples presented above describe the phenomenal qualities of visual perception
toward vegetation: xidocdo ‘grass’ and gingtai ‘moss.” Both examples in (12) demonstrate the
usage contexts of /iréngréng ‘lush green,” indicating a certain amount of plants that provide the
view of liiréngréng: a layer of grass (in 12a) and a lot of moss that covers the stone step (in 12b).
It is possible that the collocation of /i ‘green’ and réng ‘downy’ is derived from one’s embodied
experience of touching an assemblage of plant species (e.g., grass or moss) that provides the
sensory of soft and thick. The term liiréngréng ‘lush green’ is a psychomimetic conveyance that
is conventionalized and used to highlight the sensory qualities of being lush green in vision, as

well as being downy in touch at the same time.

6.3.4 The visual perception of “white”

The fourth set of analyses studied the color construction [bdi ‘white’ --] which has the
third-highest construction frequency (N = 27,213) among the five [A--] color-vision
constructions under investigation. Table 6.5 presents the results of the statistical analysis on the
top five ABB types of [bdi ‘white’ --]. As can be seen from the data in Table 6.5, there is almost

no overlap between the collocates of the top five ABB types, besides the collocate daxue ‘snow’
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for baimangmang ‘a vast expanse of whiteness’ and bdiméngméng ‘hazy; misty,” and the
collocate faiyang ‘sun’ for baihuahua ‘shining white’ and bdihudnghudng ‘gleaming; glaring.’
This indicates the unique function and usage context of each ABB type of [bdi ‘white’ --]. The
following paragraphs examine the functions and usage contexts of the top five ABB types of [bdi
‘white’ --].

Looking at the data in Table 6.5, the ABB pattern baihuahua ‘shining white’ and its top
collocate yinzi ‘moneys; silver’ stands out in the Table by having the highest co-occurrence
frequency (N = 1,679) and the strongest association strength (¢ = 40.97). In the pattern
baihuahua, hud is a noun that means ‘flower.” Nevertheless, the meaning of the whole ABB
pattern baihuahua ‘shining white’ cannot be derived from the sum of the meanings of bai ‘white’
and hua ‘flower.” Closer inspection of the term bdihudhua ‘shining white’ reveals the diversity
of its collocates, being able to describe the whiteness of body parts, i.e., datui ‘thigh,’ huzi
‘beard’ and pigu ‘butt.” To understand the function and usage context of bdihuahua, two random
samples are obtained and shown in (13).

(13)
13a. BAREHHHI KA BEHR BREFERIIR 1, (B XA A IMENe?

Suiran bdihuahua de dami bunéng huanlai baihuahua de yinzi, danshi you you shéme

banfd ne?

Although white rice cannot be exchanged for white silver, what else can be done?
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Table 6.5. Comparison of strength of association for collocates of the form [bdi ‘white’ - BB]

HIERE HAEAG Skiied 5% 5% HE5
bdimdngmdng bdihuahua bdinén nén bdihudanghudng bdaiméngméng
‘a vast expanse of ‘shining white’ ‘fair and clean; delicate’ ‘gleaming; glaring’ ‘hazy; misty’
whiteness’
Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t
dadi ‘earth® 642 2533 yinzi 1,679 40.97 xidoshou 107 10.34 vang'guang 62 7.87 wigi ‘fog; 59 7.68
‘money; ‘small ‘sunshine’ mist’
silver’ hand’
shijié 570  23.64 datui 343 18.52 pifi ‘skin” 102 10.09 taiydng 26 5.09 qixi 46  6.78
‘world’ ‘thigh’ ‘sun’ ‘breath’
daochi 442 21.01 dami ‘rice’ 134 11.57 Jifi ‘skin’ 53 727 deng'guang 23 4.79 wi ‘fog; 27 5.19
‘everywhe- ‘light’ mist’
re’
ydangqidan 390 19.73 taiydang 128 11.27 rou ‘flesh’ 38 6.15 yanjing 15 3.86 tiankong 16  3.99
‘before ‘sun’ ‘eye(s)’ ‘sky’
one’s eyes’
xuédi 307 17.52 mifan ‘rice’ 127 11.26 xidolidn 36 6.00 clydan 14 3.74 shuiwii 15 3.87
‘snowland’ ‘small ‘to dazzle’ ‘fog; mist’
face’
tiandi 301 17.32 hiizi 123 11.09 liandan 36 6.00 riguang 14 3.74 guangmang 14 374
‘heaven ‘beard’ ‘face’ ‘sunlight’ ‘radiance’
and earth’
xué ‘snow’ 288 1695 dongxi 122 10.88 doufii 33 574 yueliang 14 3.74 daxué 10 3.16
‘thing(s)’ ‘tofu’ ‘moon’ ‘snow’
sizhou ‘all 225 1498 pigii ‘butt’ 110 10.48 lian ‘face’ 24 488 dao ‘knife’ 14 3.73 wiwi ‘rain 9 3.00

around’

and fog’

Note. Coll: collocates. Freq: co-occurrence frequency. t: ¢ score. Any items with frequency values below five are ignored for the

calculation of strength of association. Only the top eight collocates (content words) of each ABB type are included in this table.
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13b. K7 EATERGE AR R TR ek, 2 HEXZBfes 2 .

Dajié shang xingzou de giniang yifu chuan de yige bi yige wéixidn, jiimu kan qu bdihuahuda
quan shi datui.
The girls, walking on the street, dress in a sexy and competitive way. When you raise your

eyes and look, there are shining white thighs everywhere.

Both sentences given above demonstrate the usage context of bdihuahuda ‘shining white.’
In both sentences, the term baihuahua is used to highlight the qualitative properties of visual
perception: the quality of being shining white in color vision. Further analysis of the usage
contexts of bdihuahuda reveals that the term is specifically used to describe something white in a
large amount, highlighting the lightness aspect of white in terms of the reflectivity of bright light.
It is the large number of a certain object that provides the visual perception of ‘shining’: a large
amount of rice and silver (in 13a), and several legs/thighs (in 13b).

It is possible that the collocation of bdi ‘white’ and Aua ‘flower, blossom’ is derived from
one’s visual experience of an assemblage of white flowers that establishes the mental
representation of ‘shining white.” As introduced in Chapter 1.3, the lexical meaning of huda
‘blossom’ is bleached into the phenomimetic property of a dazzling effect when undergoing the
morphological process of reduplication. Interacting with the color name bdi ‘white’ and the
phenomimetic expression huahud, the constructional meaning of baihuahua is a psychomimetic
conveyance, expressing the visual quality of something white and bright that dazzles the eye
with an overwhelming glare.

The following analysis investigates the ABB pattern bdihudnghudng ‘gleaming; glaring’
which emphasizes the brightness aspect of white as bdihuahud ‘shining white.’ In this pattern,

hudng is either a verb or an adjective that means ‘to dazzle’ or ‘dazzling.” Further analysis of the

107



data in Table 6.5 discovers that the most frequent collocate and color referent of bdihudnghudng
is yang'guang ‘sunshine’ (¢ = 7.87). Despite having relatively low co-occurrence frequencies
than the collocates of other ABB patterns in Table 6.5, most collocates of bdihudnghudng seem
to be consistent in that they all possess the quality of being bright, e.g., faiydng ‘sun’,
deng'guang ‘light’ and yueliang ‘moon.’ It is likely that the collocation of bai ‘white’ and hudng
‘to dazzle; dazzling’ is derived from one’s earthly experience of the reflectivity of bright light
from the sun and the moon. To support this hypothesis, three examples of the usage contexts of
baihudanghudng ‘gleaming; glaring’ are extracted from the random samples and displayed in
(14).

(14)

4a, FELMEIRFER R T, B LR R (R e B T SRR IR

Kandao xidogiiniang yizhénfeng yiban jinldi le, lianshang de xiaorong haishi xiang

vang'guang yiyang baihudnghudng de yaoyan.

Seeing the little girl coming in as a gust of wind, the smile on her face was still as glaring as

the sun.
14b. K& H BRI 1S N RS A 9%

Dadi fachii baihudnghudng de guang ci de rén ydnjing shéng téng.

The glaring light of the earth hurts people's eyes.

ldc. —JFIIBEE RN A, BRIFBIH YR, R 7R ZIA &% 4.

Yi kaimeén beéi mantian de xing ’guang man di, bdihudnghudng de yueguang mi zhu, dai le

pianke cdi jigi gai zuo shénme.

As soon as I opened the door, I was fascinated by the starry and glaring moonlight all over

the sky. I stayed for a moment before I remembered what to do.
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The examples presented above illustrate the usage contexts of baihudnghudng ‘gleaming;
glaring’ which relates to one’s earthly experience. Both examples in 14a and 14b indicate the
high degree of reflectivity from the sunlight that dazzles one’s eyes. The sentence in 14c also
underscores the lightness aspect of the moon. The term bdihudnghudng seems to be
conventionalized for describing the phenomenal qualities of visual perception toward the light.
Interacting with the color name bdi ‘white’ and the phenomimetic expression of hudnghudng, the
constructional meaning of the word bdihudnghudng is a psychomimetic conveyance that depicts
the visual quality of something white and bright that dazzles the eye.

The third analysis was concerned with the collocates of the ABB pattern bdimangmang ‘a
vast expanse of whiteness.” As can be seen from Table 6.5, the most frequent collocate and color
referent of bdimangmang is dadi “earth’ (¢ = 25.33). In the pattern bdimdangmang, mangmang is
an adjective that refers to ‘boundless and indistinct; vast and obscure.” An examination of the
data in Table 6.5 reveals that the collocates of bdimangmdang are highly related to the experience
with earth and surroundings, e.g., dadi ‘earth,’ shijie ‘world,” xuédi ‘snow land’ and tiandi
‘heaven and earth.” To exemplify the function and usage context of baimdangmdang, two random
samples are retrieved and presented in (15).

(15)
15a. 15 R OGS R = 2 R0 A BYETER A, SO R RDET, ES ARG

BR K

Qingchén yang ’guang touguo danbo de yuncéng zhaoyaozhe bdimdngmdng de dadi, fanshe

chii yinse de guangmang, lian kongqi dou bian de wén nudn gildi.

The early morning sun shines on the vast expanse of white earth through the thin clouds,

reflecting the silver light, and even the air becomes warm.
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15b. AR AL R NI & 1 FAME MRS F 2D EEEN T, SR SR

TR T, POt AT RO .

Ruguo ni shi zai wiinei touguo chuangzi xiang wai kan dehua hui kandao yige bdimdngmdng
de shijie, xiang shi xué bd zhéng’ge shijie tunshi le, jiao'ao de xuanyaozhe tamen de
chéng’guo.

If you are in the house looking out through the window, you will see a vast expanse of white

world, like snow engulfing the whole world, proudly showing off their achievements.

Both examples offered above illustrate the usage contexts of baimangmdng ‘a vast expanse
of whiteness’ which relates to one’s earthly experiences. Interacting with the color name bdi
‘white’ and the phenomimetic expression of mangmang, the constructional meaning of
baimangmdng conveys a psychomimetic impression that the environment being described has
the qualities of being white and bright, as well as being vast and obscure in visual perception at
the same time. In both sentences, the term bdimangmang ‘a vast expanse of whiteness’ seems to
be conventionalized for describing a substantial area covered by snow which affects one’s
visibility.

The fourth analysis investigates the ABB pattern baiméngmeéng ‘hazy; misty’ which also
implies the degree of invisibility in visual perception as bdimangmadng ‘a vast expanse of
whiteness.’ In the pattern baiméngmeéng, méngméng is an adjective that means ‘misty.” An
inspection of the data in Table 6.5 reveals that the most frequent collocate and color referent of
baiméngmeéng is wugqi ‘fog; mist’ (z = 7.68). Although the term baiméngmeéng has a relatively low
co-occurrence frequency, most collocates of baiméngméng seem to be consistent in that they can
be defined as atmospheric conditions. To exemplify the function and usage context of

baiméngmeéng, three random samples are retrieved and presented in (16).
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(16)

16a. i R A BEEE— I AHLP I 5 308 S B, SR AE 28 /KRG B Ja BV .
Qingchén bdiméngméng yipian shi bosha de wugqi longzhaozhe tianye, hdoxiang zai géi
shuidao zuihou de zirun.
Early in the morning, a misty gauze-like fog hung over the fields, as if to give the rice the

last moisture.

leb. B JemE e —ik, — R EBREEHI S EmErt

Na bdilong zuiba yi zhang, yi tuin baiméngméng de qgixi bian péntii ér chii.

As soon as the white dragon opened its mouth, a cloud of misty breath spurted out.

l6c. K—Wc, B LKL T RS EZERBNHE, SLNEPHIRD.

Feng yi chui, wiiding shang de shuthua yixiazi bianchéng yicéeng bdiméngméng de yiiwu,

wdnru pidomido de susha.
As soon as the wind blew, the spray on the roof suddenly turned into a layer of misty rain

and fog, just like an ethereal gauze.

The examples offered above demonstrate the usage contexts of bdiméngmeéng ‘hazy;
misty’ and highlight the phenomenal qualities of visual perception toward fog or mist. That is,
the quality of being white that affects the visibility of a view. It is highly possible that the
collocation of bai ‘white’ and méngmeng ‘misty’ is derived from one’s experience with
atmospheric conditions that establishes the mental representation of a view that is covered with
mist.

The last analysis of the color construction [bdi ‘white’ --] was concerned with the term
bainen’nen ‘fair and soft; delicate.’ It can be seen from the data in Table 6.5 that the most

frequent collocate and color referent of bdinen 'nen ‘fair and soft; delicate’ is xidoshou ‘small
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hand’ (¢ = 10.34), followed by pifii ‘skin’ ( = 10.09). Closer examination of the collocates of
bainen 'nén suggests that it is generally collocated with body parts, e.g., xidoshou ‘small hand,’
pifii ‘skin’ and lidn ‘face.’ In the pattern baineén 'nen, nen is an adjective that means ‘soft and
delicate.” It can be postulated that the collocation of bdi ‘white’ and nén ‘soft and delicate’ is
derived from one’s embodied experience of touching the white, delicate skin of body parts. To
maintain this hypothesis, three examples of the usage contexts of bdainén 'nen ‘fair and soft;
delicate’ are obtained from the random samples and displayed in (17).

(17)

17a. IRATHI T EMBOB), 18 HEETH+ 0578, B RIRMERE.

(Her) hands are fair and soft, nails are neatly trimmed, and looks healthy.

17b. JERIR 255, WAES T A Bk SO /N 2%

Zou dao jithui pang, wo kandao le yige pifii bdinén’nén de xidoniihdi.

Walking to the party, I saw a little girl with fair and soft skin.

17c. M5 A% 1 LI NG 8, ZEAMETE IR T

Ta fiimozhe liang ge haizi bdinén’nén de xidolidndan, jinbuzhu shanranleixia.

He stroked the fair and soft faces of the two children and could not help but burst into tears.

The examples presented above illustrate the usage contexts of bdainen 'nen ‘fair and soft;
delicate.” The example in 17c¢ indicates the action of touching two children’s faces, supporting
the hypothesis that the term bdinen 'nen is generated based on the sensory experience with touch.
Notably, both the examples in 17a and 17b show that language users can recognize and describe
the quality of being soft and delicate without touching one’s hand or skin. Interacting with the

color term bdi ‘white’ and the phenomimetic expression nen ‘nén, the constructional meaning of
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the term bdinen 'nen is a psychomimetic conveyance, describing a favorable feeling toward the

object being described.

6.3.5 The visual perception of “red”

The last set of analyses investigated the color construction [hdng ‘red’--] which has the
second-highest construction frequency (N = 27,434) among the primary five [A--] color-vision
constructions. The results obtained from the statistical analysis of the top five ABB types of
[hong ‘red’--] are offered in Table 6.6. Closer inspection of the table shows that ping'guo ‘apple’
is a common collocate that appears across the five ABB patterns of [hdng ‘red’--]. In addition,
ping'sud ‘apple’ is the most frequent collocate and color referent for the homophones £1iH i
héngtongtong and ZLIE Y hongtongtong ‘bright red.” Another common collocate taiydng ‘sun’ is
also shared by several ABB patterns of [hong ‘red’--], except for the pattern hongpiipii ‘rosy.’ It
is likely that both ping'guo ‘apple’ and taiyang ‘sun’ are the typical color referents of ‘red.” The
functions and usage contexts of the five ABB patterns of [hdong ‘red’--] will be assessed in the
following paragraphs.

What stands out in Table 6.6 is the ABB pattern hongpiipii ‘rosy’ which has the highest
co-occurrence frequency (N = 1,246) and the strongest association strength (¢ = 35.30) with the
collocate /idndan ‘face.’ In the pattern hongpiipii, the word pii is a verb that portrays the action
‘to pat; to pounce on.” However, it is unknown why the color term 4ong ‘red’ and the verb ‘to
pat; to pounce on’ are constructed, and what the function and usage context of hongpiipii are.
Further inspection of the data reveals that most collocates of hongpiipii seem to be consistent in
that they are related to body parts focusing on the part of the face, e.g., lidn ‘face,’ lidnjid
‘cheek,” and ydnjing ‘eye(s).” To understand the function and usage context of hongpiipii, three

random samples are obtained and shown in (18).
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Table 6.6. Comparison of strength of association for collocates of the form [hong ‘red’ - BB]

AR AR ARIETN ARV AWyl
héngtongtong héngyanyan héngpiipii héngtongtong héngcancan
‘bright red’ ‘brilliant red’ ‘rosy’ ‘bright red’ ‘bright red’
Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t Coll. Freq t
ping'guo 1,105 33.21 hua ‘flower’ 289 16.95 lidndan 1,246 35.30 ping'guo 271 1645 taiydang 42 648
‘apple’ ‘face’ ‘apple’ ‘sun’
taiyang 545 2332 ping'guo 172 13.08 xidolicdn 870  29.50 vdanjing 157 12.51 tiankong 32 5.65
‘sun’ ‘apple’ ‘small ‘eye(s)’ ‘sky’
face’
déenglong 341 1846 caoméi 130 11.40 licin 684  26.14 licin 145  12.02 lajiao ‘hot 12 346
‘lantern’ ‘strawberry’ ‘face’ ‘face’ pepper’
lidndan 321 1791 huaduo 115 10.72 lianjid 218  14.76 licndan 126 11.22 zhengshii 12 3.45
‘face’ ‘flower’ ‘cheek’ ‘face’ ‘certificate’
lian ‘face’ 309 17.53 taohua 100 9.99 yanjing 110 1045 xiaolidn 75 8.66 chaopiao 11 3.32
‘peach ‘eye(s)’ ‘smiling ‘paper
blossom’ face’ money; bill’
shizi ‘per- 271  16.46 lajiao ‘hot 83 9.10 lignsé 106 10.28 taiydang 71 8.41 ping'guo 11 3.30
simmon’ pepper’ ‘comple ‘sun’ ‘apple’
-xion’
xidolicn 186 13.64 taiyang 75  8.63 ping'guo 97 9.80 shizi 69 8.31 fengyeé 9 3.00
‘small ‘sun’ ‘apple’ ‘persim- ‘maple leaf’
face’ mon’
Xthéngshi 168  12.96 guoshi 72 8.48 xiaolidn 85 9.22 dénglong 57 7.55 hua ‘flower’ 9 298
‘tomato’ “fruit’ ‘smiling ‘lantern’
face’

Note. Coll: collocates. Freq: co-occurrence frequency. ¢ ¢ score. ZLIHIE hdngtongtong (shaded in gray) is the homophone of ZLfE ¥

hongtongtong. Any items with frequency values below five are ignored for the calculation of strength of association. Only the top

eight collocates (content words) of each ABB type are included in this table.
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(18)
18a. & H LA LLfZ 7 HI 0 8 L2 L 3h 3T

Dongri li youxié haizi de liandaner zongshi hongpipii de.
Some children's faces are always rosy in winter.

18b. — i[5 [ A HE R ER IR 1R AIE — b b /NG 2

Yizhang yuanyuan de zheéngtian gén mole yanzhi yiban hongpipi de xidolidndan.

A round little face looking rosy all day as putting on rouge.
18c. T A P ZLh b ) 64 H IAE P28 |

Jianjian taiyang hongpupi de lidn bian chiixian zai dipingxian shang.

Gradually the rosy face of the sun appeared on the horizon.

The examples given above demonstrate the usage contexts of hongpipii ‘rosy.” Both
examples in 18a and 18b use the term hongpiipii to describe the phenomenal qualities of color
perception toward one’s face. That is, the quality of being rosy. As pointed out in 18b, the
quality of being rosy can be created by applying rouge to one’s face. It is highly possible that the
collocation of hong ‘red’ and pii “to pat’ is derived from the embodied experience of applying
some red blush powder to one’s face or cheeks. This finding is similar to the term huipiipii ‘gray;
ash’ which has been analyzed earlier. Furthermore, the sentence in 18c serves as an interesting
example that uses the mental representation of one’s rosy face to express the visual perception of
the sun. Interacting with the color name 4ong ‘red’ and the phenomimetic expression pipii, the
constructional meaning of hdngpipii conveys a psychomimetic impression that the object being
described has the visual quality of being rosy. The term hongpiipii ‘rosy’ seems to be
conventionalized for describing a person’s facial skin that is colored in red.

The next analysis was concerned with the homophones for ‘bright red’ in different
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Chinese characters: ZLIESE hongtongtong and 2118 IE hongtongtong. In the pattern ZL
héngténgtong, téng is an adjective that means ‘red; scarlet.’ In the pattern ZLJHI# hongtongtong,
tong is a verb that refers to ‘open; go through.” While the adjective f¥ tdng ‘red; scarlet’ helps to
entrench the form-function mapping between ZLJE ¥ héngtongtong and the color perception of
red in speakers’ mental representation, it is unclear what the association between the color term
2] héng and the verb i tong is.

Further inspection of the statistical data reveals that the collocates of ZLfEE
hongtongtong have higher co-occurrence frequencies and stronger association strength than those
of ZI.iHiH héngtongtong. This suggests the possibility that ZIiHIH hdngtongtong is a relatively
novel variant of ZLJE¥ hdngténgtong. This alternative usage may be created and spread by the
misuse of 2L ¥ ¥ héngténgténg based on their homophones.

The most interesting aspect of the collocates of the homophones for ‘bright red’ is their
consistency in terms of color reference. From the collocates of ZLJ¥J¥ hongtongtong and 2118 1H
hongtongtong ‘bright red’ in Table 6.6, it can be seen that there are several synonyms that refer
to face, e.g., lidn ‘face’ and lidndan ‘face.” To discover the functions and usage contexts of Z[.J¥
¥ héngtongtong and Z118IE hongtongtong ‘bright red,” five random samples are extracted and

presented in (19).
(19)

19a. AR B REE A WAL HISER .

Women xian ldaidao guoyuan jiu kanjian hongtongtong de ping 'guo.

When we first came to the orchard, we saw the bright red apples.
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19b. FEFHE S E 2RI, (A BB RGN, H 3L 7 IR R ATk .

Zai wo zhinbei shangxué de shihou, mama kandao wo na hongténgtong de lian shi, yong

shou mo le moé wo na guntang de étou.
When I was preparing to go to school, my mother saw my flushed face, she touched my hot
forehead with her hand.

19c. B/ TR, ks L8, RN RRIAIE IR,
Kan Xidoming youyu yongli guodu, lidn zhang de hongtongtong de, xiang yige dada de
shoutou le de hong ping’guo.
Look at Xiaoming's face flushed as a result of overexertion, like a big, ripe red apple.

19d. k32 72REE, AP MLEEAER, G DN KRR KA

Laidao le guoyuan, wo kandao yigege hongtongtong de pingguo, xiang yigege xidopéngyou

hongtongtong de xiaolidn.

When I came to the orchard, I saw every bright red apple, like the flushed smiling face of

every child.

19e. —XUHR I LU 8 ST —HF.

Yishuang ydnjing hongtongtong de xiang tuzi yiyang.

His eyes are as red as a rabbit.

The examples provided above illustrate the usage contexts of ‘bright red’ L JE ¥
héngtongtong (19a — 19b) and £LiHIE hdngtongtong (19¢ — 19¢). An examination of the usage
contexts of both homophones from their random samples reveals that they are used to highlight

the qualitative properties of visual perception. That is, the quality of being scarlet or bright red. It

is likely that the color term /4ong ‘red’ and the adjective tong ‘red; scarlet’ is consolidated to
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emphasize the color saturation, i.e., the intensity of red in an image. Both the ABB patterns Z[.f
¥ héngténgtong and Z1181E hongtongtong ‘bright red’ seem to be conventionalized and used to
visualize a highly saturated image that possesses the quality of being vivid and bright red.

The following analysis investigates the ABB pattern hdngyanyan ‘brilliant red’ which has
the second-highest token frequency among the color construction [hong ‘red’ --]. In the pattern
hongyanyan, yan is an adjective that means ‘colorful; splendid.” An examination of the
collocates of hongyanyan ‘brilliant red’ reveals that hua ‘flower’ is the most frequent collocate
and color referent (¢ = 16.95). Further analysis of the collocates of the term hongyanyan in Table
6.6 reveals that hongyanyan is strongly associated with the visual perception of plants and fruits,
e.g., hua ‘flower,” ping'guo ‘apple’ and cdoméi ‘strawberry.” Two random samples of
hongyanyan ‘brilliant red’ are provided in (20) to exemplify the function and usage context.

(20)
20a. FCEHIAEHER R L ek 2 Ll B A 00 R LB FE B kA ?

Qitd de hud dou dao nali qu la? Mdanshanbianye zénme jiu zhiyou hongyanyan de taohua

a?

Where are all the other flowers? Why are there only brilliant red peach blossoms all over the

mountains?

20b. B E— AN RGN RPERIG, EAE— ek

Ping’guo shu shang yigege hongyanyan de ping 'guo xiang xidotaiyang si de, zhén xidng

vikou ydo qu.

Every brilliant red apple on the apple tree is like the little sun. I really want to bite them off.
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Both sentences displayed above depict the usage contexts of hongyanyan ‘brilliant red’
which express one’s perceptual color-vision experience with flowers (in 19a) and apples (in
19b). The term hongyanyan ‘brilliant red’ seems to be conventionalized for describing the
phenomenal qualities of plants and fruits. Similar to the term hongtongtong ‘bright red,’ it is
possible that the color term hong ‘red’ and the adjective yan ‘colorful; splendid’ is constructed to
highlight the qualitative properties of visual perception. That is, the quality of being vivid and
brilliant red.

The last analysis of the color construction [hong ‘red’--] was concerned with the term
hongcancan ‘bright red.” In the pattern hongcancan, can is an adjective that means ‘bright;
brilliant.” It can be seen from the data in Table 6.6 that the most frequent collocate and color
referent of hongcancan ‘bright red’ is taiydang ‘sun’ (¢ = 6.48), followed by tiankong ‘sky’ (t =
5.65). Further analysis of the term hongcancan reveals the diversity of the collocates, being able
to describe the color perception of earth, plant and paper, e.g., taiydang ‘sun,’ lajido ‘hot pepper,’
and zhéngshii ‘certificate.” To assess the function and usage context of hdngcancan, three
random samples are obtained and offered in (21).

21)

2la. FRIIBIEHE R TRES, KBHELLANAIR, K222 A .

Chiintian de yanse zhénshi wiicdibinfen, taiyang shi héngcancan de, tiankong shi bilanlan

de.
The colors of spring are really colorful, the sun is bright red and the sky is turquoise.

21b. RELHT Rl AE BRI 1Ok, 2Nl (1 BN .

Nongshefang qgian, wii hou liangshaizhe huangchéngchéng de yumi, hongcancan de lajido.

Yellow-orange corn and red chili peppers are drying in front of and behind the farmhouse.
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21c. T AR B IKAPR — B LA PP IR AE 1 5% L

Zhongnian nanzi hén shi xidozhang de jiang yidié hongcancan de chdaopiado pai zai le zhuo

shang.

The middle-aged man patted a pile of red banknotes on the table arrogantly.

The examples presented above portray the usage contexts of hongcancan ‘bright red’
which relate to one’s perceptual color-vision experiences. As pointed out in example 21a, the
usage context focuses on the phenomenal qualities of color perception toward the view of spring.
This sentence serves as great evidence that language users tend to apply the ABB color-vision
constructions to depict the qualitative properties of their visual perception, e.g., the redness of the
sun, and the blueness of the sky. The sentence in 21b also uses different ABB patterns to
illustrate the qualitative properties of color perception of vegetables, i.e., the yellowness of corn,
and the redness of hot pepper. Furthermore, the example in 21c suggests that ~ongcancan ‘bright
red’ is a conventionalized term that can be used to underline the lightness aspect of red
concerning the reflectivity of bright light. Taken together, these examples suggest the function of
hongcancan ‘bright red,” being able to highlight the quality of being red and bright in visual
perception.

In summary, the results presented in this section have shown that each ABB pattern has
its form-function mapping that is generated to describe different qualitative properties of the
color-vision experience. The following section discusses the answers to research questions and

underscores the significant findings and their implications.
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6.4 Discussion

6.4.1 The phenomenal qualities of color perception

The first question in this study sought to understand what phenomenal qualities of
perceptual color vision experience are depicted by Chinese speakers. The results of this study
show that the top three ABB types of color construction [hui ‘gray’ --] are highly contextualized
with earthly experience. The most frequent collocate and color referent, which is shared by hui-
méngmeéng, hui-chénchén and hui-mdangmang, is tiankong ‘sky.” This study found that the
function of these ABB types that collocate with the word sky is to describe the visual quality of
something gray that enshrouds the sky. Specifically, each ABB pattern is used to depict
distinctive phenomenal qualities of color vision perception toward the sky, highlighting the
different degrees of visibility present in the environment.

According to the measures of strength of association for the color referent tiankong ‘sky,’
which is shown in Table 6.2, this study found that huiméngméng is the typical pattern that is used
by Chinese speakers to express perceptual color vision experience with the sky. In the pattern
hui-méngméng, the adjective méngméng ‘drizzly; misty’ is added to the color term Aui ‘gray.” A
further examination on the usage context of huiméngméng shows that the visual perception of the
dusky sky is caused by haze, which is a tenuous cloud (of vapor or smoke in the air) that shrouds
the sky and reduces the visibility of light (see example 1a). This linguistic form reflects speakers’
construal of visual perception, emphasizing the atmospheric condition that led to the current
phenomenon — a dusky, overcast weather.

In the pattern hui-chénchén, the adjective chénchén ‘deeply; heavily’ is added to the color
term hui ‘gray.’ This study found that most collocates of the pattern huichénchén are overlapped

with those of the pattern huiméngméng. However, the pattern huichénchén has a relatively low
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token frequency. According to the usage context of huichénchén, it seems that the pattern is used
to depict “the sky was leaden with overcast,” underlining the visual perception of thick and dense
clouds covering a large part of the sky and blocking the visibility of the light.

Lastly, in the pattern hui-mangmang, the adjective mangmang ‘boundless; vast and
obscure’ is added to the color term hut ‘gray.” This study found that most collocates of
huimangmdang are related to surroundings and environment, e.g., shijie ‘world,” dadi ‘earth’ and
tiandi ‘sky/heaven and earth.’ It can thus be suggested that the pattern huimangmang is used to
highlight the phenomenal quality of something being vast and obscure, as well as lacking visible
light. Despite sharing the typical color referent tiankong ‘sky,’ the top three ABB types of color
construction [Aui ‘gray’ --] manifest the variation of the phenomenal qualities of color vision
perception based on speakers’ construals of the natural environment.

Besides the color construction [Aui ‘gray’ --], the current study discovered that [/ ‘green’
--] is a salient color construction that is also highly contextualized with earthly experience. The
most frequent collocate and color referent, which is shared by all the top five ABB types of color
construction [/ ‘green’ --], is cdodi ‘lawn.’ This study found that each ABB pattern is used to
portray unique phenomenal qualities of color vision perception toward the lawn, underscoring
different shades of green present in the environment.

Among the top five ABB patterns of the color construction [/ii ‘green’ --], liiyéuyéu ‘lush
green’ is found to be the typical pattern that has the strongest strength of association with the
collocate cdodi ‘lawn,’ followed by Ziiyinyin ‘verdant.” See Table 6.4 for the statistical results of
the strength of association. In the pattern lifyouydu, the adjective yéu ‘oily’ is added to the color
term /ii ‘green.’ Through further investigation of its usage context, this study discovered that the

pattern /iiyéuydu reveals speakers’ construal of visual perception, focusing on the lightness
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aspect of green. Most importantly, the collocation between /iiyéuyéu ‘lush green’ and cdodi
‘lawn’ serves as a great example that illustrates how the phenomenal qualities of visual
perception with oil — being shining and showing a glow of reflected light — is projected to the
color vision experience with lawn, i.e., being lush greenery.

In terms of the pattern /iiyinyin ‘verdant,” as presented in Section 6.3.3, there are two
different homophonic forms: £k B4 liiyinyin and ¢ RA Liyinyin. While 2% 14 liyin emphasizes
grassy areas, 2k liiyin underscores the shade (of a tree). Interestingly, even though both

homophonic forms of /iyinyin are used to portray the same color referent, e.g., verdant lawn,
they are found to emphasize distinct phenomenal qualities of color vision perception in the
natural environment.

Overall, the findings of this study broadly support the work of other anthropological
studies in color nomenclature, offering evidence that demonstrates how forms of language are
determined by our experience of color referents in the natural environment. Furthermore, the
results corroborate the ideas of Wierzbicka (1990) and Xing (2008), showing that certain

universals have governed color concepts, particularly those related to earthly experiences.

6.4.2 The schematic patterns of color expressions

The second question in this study explores what schematic patterns are frequently used
by speakers to describe phenomenal qualities of perceptual color-vision experience in Chinese.
Schematic patterns refer to our abstract mental structures or schemas that extract from our
commonality of specific experiences and form our mental representations of concepts or
cognitive frameworks. This cognitive organization of knowledge allows us to categorize new
information and interpret our experiences.

As discussed in Section 6.4.1, some frequently used schematic patterns are those that
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depict the phenomenal qualities of color vision perception toward the earth or atmospheric
condition, such as huimeéngmeéng ‘dusky; overcast’ and huimdangmdang ‘gray, vast and obscure.’
Besides these linguistic forms that depict speakers’ earthly experiences, in the previous chapter,
the analysis of the [ABB] color-vision network has identified three BB nodes that have relatively
higher corpus frequencies. The three BB nodes ranked by their corpus frequencies are 424
shengshéng (N = 53,844), “F-F hihii (N = 49,318), and J8% lialiii (N = 29,465). As shown in
Figure 5.8, the previous study found that /izz/iii is the most important BB node, connecting to
three achromatic color terms — Aéi ‘black,” hui ‘gray’ and wiz ‘black.’ In fact, these color terms
are regarded as different shades of black. Nevertheless, it is unclear why these achromatic color
terms and the verb /izz ‘to slip away’ are constructed and entrenched together.

In the current study, it can be seen from the data in Table 6.1 that /iiliii has the second-
highest token frequency within the color construction [Aui ‘gray’ --]. This indicates a high degree
of lexical strength and the entrenchment of the pattern Auiliilii ‘gloomy’ in Chinese speakers’
mental representation of color concepts. Further analysis of its usage context discovers that
Chinese speakers associate the color perception of Aui ‘gray’ with negative emotions, such as
depressed and frightened. This provides some explanations as to why the verb /iiz ‘to slip away’
is added to the color term Aui ‘gray,” and why huiliiliii is mainly collocated with verbs, e.g., likai
‘to depart.’ It can be assumed that these emotions trigger the human instinct to escape from a
negative situation. These findings thus support previous neuropsychological research into
language-induced perceptual simulation (e.g., Goldberg et al., 2006; Lacey et al., 2012;
Pulvermiiller, 2005; Winter, 2016). It can be inferred that the linguistic pattern huiliuliii
‘gloomy’ prompts the collocation with other action words, which relate to the action of /ii ‘to

slip away,’ e.g., likai ‘to depart’ and t@ozou ‘to escape.’
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Although héiliilii ‘black and bright’ was not listed as the top five ABB types of [héi
‘black’ --], the analysis of its collocates found that the typical referent of Aéiliuliii is yanjing
‘eyes.” An example of the usage context of héiliiliii is retrieved from the random samples and

presented in (22).

(22) X RFAEBFKEENH G 2 YGRS T —HERIL,  JFORSR IR A #8955 55 R
AR R 54T T
Yidui fiqi zai zijia baobao de zhousuiyan shang shouhuodao le yidut zantan, yuanldi qingi

péngyoumen dou béi bdaobao héiliulii de daydanjing xiyinzhu le.

A couple got a lot of compliments at their baby's first birthday banquet. It turned out that

relatives and friends were attracted by the baby's big sparkling, black eyes.

Based on the usage context presented above, the term héiliiliti “black and bright’ seems to be
conventionalized and mainly used to describe speakers’ color vision perception focusing on the
brightness of eyes. Perhaps the verb /iiz “to slip away’ is added to the pattern Aéiliiliii based on
the speakers’ experience of a slippery surface, which shows a certain quantity of light and a
degree of reflectivity (i.e., the aspect of brightness).

In terms of the pattern wiliilii ‘dark and liquid,” the BB morpheme /iiliii is found to be
the top collocate with the color term wiz ‘black.” The analysis of its collocates uncovered that the
typical referents of wiliiliii are ydanjing ‘eyes’ and toufa ‘hair.” Two examples of the usage

contexts of wiliiliii are extracted from the random samples and displayed in (23).
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(23)

23a. R MR BRI, (H W SEEOAIRE . A RELANURATH ARRISNE, &R

BRR A A A — RN, SHEINNEES] .

Jingudan ta jinliang bdochi didiao, dan yishuang walialii de daydnjing, bailitouhong de jifu

hé chiizhong de waixing, hdishi bei ydnjian de gongzhong yiydn renchii, yingi xido xido de

sdaodong.

Although she tried to keep a low profile, her big liquid dark eyes, delicate skin and
outstanding appearance were recognized at a glance by the sharp-eyed public, causing a

little uproar.

23b. kBB KO T B E N NN, B A DA 2N

Yitou walialia de changfa chang yingyizhe dongrén de faxiang, yi kan jiv zhidao shi ge bu

touldn de niirén.

A long dark and liquid hair often brimming with moving hair fragrance. You can see that it

is a woman who is not lazy.

Similar to the function of heéiliulini ‘black and bright,” Chinese speakers use the pattern
waliilin ‘dark and liquid’ to portray the brightness of eyes, highlighting the phenomenal quality
that is comparable to the clear shimmer of water. Despite both wiliiliii and héilinliii sharing the
same typical color referent ydnjing ‘eyes,’ surprisingly, this study found that foufd ‘hair’ is a
unique color referent that merely collocates with the pattern wi/izzliii. This finding suggests
language-specific experiential structures that underlie the [ABB] color-vision constructions.
Notably, the findings of this study indicate that the color construction [wiz ‘black’ --] is less

commonly used by Chinese speakers than the color construction [Aéi ‘black’ --].
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The current data shows that there are only five ABB patterns of the color construction [wii
‘black’ --]. The ABB patterns ranked by token frequencies are 2 J# % witliilii ‘dark and liquid’
(N =1,232), L8 wiiqigi ‘pitch-black’ (N = 57), % 5 5% wiaméngméng ‘dusky’ (N = 51), and
the homophones it (N = 43) / % 4t (N = 26) wityangyang ‘black and magnificent.’
Among the five ABB patterns, wiigigi ‘pitch-black’ is found to be the most salient and
conventionalized pattern, which is frequently used by Chinese speakers to express the qualitative
properties of color perception upon wiz ‘black,” based on its relatively high token frequency.

In general, the current findings confirm the embodied lexicon hypothesis of Winter
(2019), who suggested that “language comes to reflect sensory-motor processes in its structure,
as well as in language use” (p. 59). By identifying the typical referents of each ABB pattern
within usage contexts, this study shed light on the formation and productivity of [ABB] color-

vision constructions in Chinese.

6.5 Summary

This chapter set out to explore the phenomenal qualities of perceptual color vision
experience depicted in Chinese and the schematic patterns that speakers frequently use to
describe them. Through inspecting five significant [A--] color constructions with their top five
ABB types, as well as their concordance lines, this study has demonstrated a variety of
phenomenal qualities of color perception that are encoded in the [ABB] morphological
construction in Chinese. Most important of all, the present study found that Chinese speakers use
unique schematic patterns to describe the phenomenal qualities of the color vision experience.
These schematic patterns are language- and context-specific. The findings of this study have
significant implications for cross-linguistic studies of color cognition and language typology.

Although the current study has successfully demonstrated a diversity of phenomenal
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qualities of perceptual color vision experience depicted in Chinese, some limitations need to be
acknowledged. The scope of this study was limited in terms of the [ABB] color-vision
constructions presented in this chapter. This chapter has not been able to present the statistical
results and general usage contexts for all [ABB] color-vision constructions in the “color_vision”
corpus. The current study mainly discussed the findings of the five important [A--] color
constructions with their top five ABB types. In addition, the present research has only examined
the usage of [ABB] color-vision constructions based on corpus data. Further research needs to
collect experimental data from Chinese native speakers, surveying their descriptions of
perceptual color-vision experience, as well as their understanding of the ABB patterns found in

the current study.
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CHAPTER VII
SYNESTHESIA IN EXPRESSIVE MORPHOLOGY

Sensory language, the linguistic expressions that portray sensory perceptions and
experiences, has received increased attention across a few disciplines in recent years.
Traditionally, research on language and senses has adhered to the five senses folk model,
investigating sensory language based on the categories of sight, hearing, touch, taste, and smell
(Classen, 1993; Sorabji, 1970; Winter, 2019). In his second book of De Anima, Aristotle
suggests that sensible qualities are related to the senses which should be defined by reference to
their objects (Sorabji, 1970). However, this Aristotelian view of senses presumes that senses are
separated, overemphasizing a sensory organ as a perceptual aspect without considering other
perceptual features that may be perceived simultaneously. For instance, as shown in Chapter VI,
the qualities of color, being perceived by the eyes, involve the perception of spatial features such
as size, shape, and distance.

The perceptual experiences of sensation may not be distinctively categorized into the five
senses. Day (1996) argues that there is no universal consensus on the number of senses due to the
cultural relativity shaping one’s sensory world and language. Furthermore, Winter (2019)
addresses the phenomena of multisensoriality that pose difficulties for classifying the senses,
e.g., the fuzzy boundary between taste and smell. The application of the five senses folk model in
most linguistic research, classifying “an expression such as sweet fragrance as a taste-to-smell
mapping,” implies the imposition of categoricity and unisensoriality onto sweet as a taste word in
part (Winter, 2019, p. 91).

The view that our perceptual experiences are comprised of specific sensations within the

five sensory modalities allows us to further analyze each sensation based on its quality, intensity,
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and extension (Miller & Johnson-Laird, 1976; Popova, 2005). While this linguistic analysis of
categorization helps understand speakers’ cognitive processes of sensory words, the results
should be interpreted cautiously, being aware of the multisensory nature of sensory words in
actual language use. Despite lacking valid criteria for determining and differentiating senses, the
five senses folk model as a culture-specific model has provided a window into the perceptual

basis of the sensory world and led to a proliferation of studies on sensory language.

7.1 Cross-modal Interactions Between Senses

Qualia as a theoretical construct has received little attention in the field of Linguistics.
Research on sensory perception in cognitive semantics is mainly concerned with lexical
codability of the senses (Winter, 2016, 2019), sensory metaphors (Cacciari, 2008; Speed et al.,
2019; Sweetser, 1990), and synesthesia (Jo, 2019; Ronga et al., 2012; Strik Lievers, 2015; Zhao
et al., 2018, 2019, 2022). Of these areas, the most relevant to the linguistic representation of the

quality of perception is synesthesia.

7.1.1 Synesthesia

According to Shen and Cohen (1998), “A synaesthesia is a metaphorical expression in
which the source and target domains represent concepts belonging to two different modalities or
senses” (p. 124). For example, loud color is a synesthetic metaphor that maps the sound (source)
domain onto the sight (target) domain, transferring the meaning of a sensory expression from one
sensory modality to another. Werning, Fleischhauer, and Beseoglu (2006) further define
synesthetic metaphors and differentiate between the weak and strong forms as follows:

A metaphor is synaesthetic if and only if its source domain is perceptual. It is only weakly

synaesthetic if its target is not also perceptual, and strongly synaesthetic if its target

domain, too, is perceptual. (pp. 2365-2367)
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In other words, a weak synesthetic metaphor possesses a perceptual source domain and a
relatively less accessible (abstract) target domain (e.g., cold anger), while a strong synesthetic
metaphor includes both perceptual source and target domains (e.g., cold smell) (Winter, 2019, p.
69).

Deroy and Spence (2013) address the confusion of considering all crossmodal sensory
interactions as synesthesia. They advocate the differentiation between “canonical synesthesia”
and “crossmodal correspondences” based on the role of consciousness, rather than superficial
similarities (i.e., the association between different sensory modalities). Canonical synesthesia
refers to a rare neuropsychological phenomenon “where the presentation or representation of one
sensory feature in one modality elicits a conscious experience in another, nonstimulated
modality, as in colored-hearing, or an extra-experience in the same modality, as in grapheme-
color synesthesia” (Deroy & Spence, 2013, pp. 645-646). In contrast, crossmodal
correspondences denote not-necessarily-conscious perceptual associations, matching certain
sensory features or attributes across sensory modalities frequently by the general population,
such as associating higher pitch sounds with brighter colors (Deroy & Spence, 2013; Marks,
1982). The distinction between canonical synesthesia and crossmodal correspondences highlights
qualitative differences and specific dimensions of the sensory perceptions that lead to a variety of
cross-domain sensory mappings.

Prior studies on sensory language have failed to offer an explicit definition for the term
“synesthesia” in the context of metaphor (Winter, 2019). Some researchers have proposed
distinguishing linguistic synesthesia (i.e., the combination of words derived from the lexicons
related to different sensory domains) from perceptual synesthesia (i.e., the combination of sense

impressions derived from different sensory domains) (Holz, 2007; Ronga, 2016; Tsur, 1992).
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Others have studied the relationship between canonical synesthesia and synesthetic metaphors,
arguing that they are superficially connected by the involvement of various sense domains
(Ramachandran & Hubbard, 2001; Winter, 2019). Synesthetic metaphors are those ubiquitous
and highly conventionalized expressions, generated from perceptually and environmentally
coupled sensory modalities, e.g., sweet smell. In general, canonical synesthesia is different from
synesthetic metaphors in that it refers to rare and idiosyncratic expressions which involve
specific inducer-concurrent pairings derived from unassociated sensory modalities, e.g., colored
sensation triggered by touch sensations or specific emotions.

Winter (2019) maintained that synesthetic metaphor is a misnomer and suggested using
the term “crossmodal metaphors” rather than “synesthetic metaphors” to explain crossmodal uses
of sensory words. The concept of synesthetic metaphor contradicts the continuity of our senses,
as it involves creating connections between different sensory experiences that are normally
distinct from one another. As argued by Rakova (2003), a sensory word may have rich
supramodal semantic content that denotes broader, distinctive meanings. For example, the
sensory word Aot denotes both spiciness and noxious heat (temperature) sensations. Despite
having different perceptual qualities, the perceptual meanings of hotness—spiciness are
experienced to be phenomenologically similar and expressed by the word /ot. This supramodal
semantic concept might have resulted from the repeated embodied experience of sweating and

feeling the heat on the skin when eating hot, spicy food.

7.1.2 Sensory adjectives
Adjectives, a lexical category that is commonly used to describe properties, are deemed
an optimal linguistic device for studying the sensory language (Diederich, 2015; Lynott &

Connell, 2009; Murphy, 2010; Williams, 1976; Winter, 2019; Zhao et al., 2018). According to
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Dixon (1982, p. 16), there are seven universal semantic types of adjectives: dimension (big,
large, little, small), physical property (hard, soft; rough, smooth; hot, cold), color (black, white,
red), human propensity (jealous, happy, kind), age (new, young, old), value (good, bad), and
speed (fast, quick, slow). This demonstrates the crucial role of adjectives in describing the
qualities of either concrete or abstract things. What’s more, Givon (2001) stated that prototype
adjectives are “single properties of prototype noun entities, analytically abstracted from those
more complex bundles of experience” (p. 53). In other words, a prototype adjective typifies a
certain noun entity and captures its most salient characteristic. As evidenced in Chapter VI (see
Table 6.5), for example, the perceptual experience of baihuahua ‘shining white’ in Chinese is an
abstract concept that can only be experienced directly with physical properties of certain nouns,
such as yinzi ‘money; silver’, datui ‘thigh’ and dami ‘rice’ (i.e., noun-coded white entities).
Moreover, there are inherent degrees of intensity to both qualities of experience and
properties of objects that are coded by adjectives (Popova, 2005). The categorization of
gradability in adjectives, also named SCALARITY, is strongly connected to antonymy.
According to Popova (2005), “there cannot be a conceptualization of an attribute without some
implicit comparison with its opposite” (p. 404). Antonyms, such as smooth and rough, are
typically considered to be different points on a scale. When paired with a proper noun, these
adjectives indicate a specific attribute or quality. In contrast to the SCALE schema which has a
relatively fixed directionality (Johnson, 1987), the CONTAINER schema structures non-
gradable adjectives by dividing a specific domain into two absolute subsets, e.g., dead/alive
(Mettinger, 1999). Furthermore, Popova (2005) indicated that color terms are “both absolute
(chromatic versus achromatic) and non-binary (there are many varied and distinct instances of

being colored)” (p. 405). Therefore, it should be noted that basic color terms, as discussed in
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Chapter V and Chapter VI, cannot be clearly categorized under either the SCALE schema or the

CONTAINER schema.

7.2 The Hierarchy and Directionality of Sensory Mappings

Investigating the directionality of the mapping of properties from one sensory modality to
another (i.e., from source to target) is central to the study of cross-modal uses of sensory
expressions. According to Ullmann’s (1945) study on the directionality of mapping in poetic
synesthesia, analyzing the synesthetic expressions retrieved from English, French and Hungarian
poetry in the nineteenth century, terms of lower distinctive sensations are generally mapped onto
terms of higher distinctive ones. For example, the expression “a sour note” combines sensory
experiences that are not typically related, using the taste word “sour” to describe the quality of a
musical note (sound). The target “note” (topic) is the most distinct modality (sound) while the
source “sour”’ (modifier) is the least distinct one (taste). This unique expression creates an
evocative image that stimulates multiple senses simultaneously and suggests a sense of
unpleasantness in sensory experience.

Ullmann’s (1945, 1957) analyses of the inter-sensorial transfer in literary synesthesia
provide the hierarchical distribution of the senses, demonstrating a general trend of sensorial

transfer tendency in Figure 7.1.

Touch — Heat — Taste — Scent — Sound — Sight

Figure 7.1. Ullmann’s (1957) linear directionality of synesthetic transfers
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This hierarchy and directionality of sensorial transfer, extracted from Ullmann’s (1957, p. 281)
illustrative tables of six sensory features, displays the linear movement of inter-sensory relations,
transferring the sensory modalities from left (source) to right (target), and not vice versa.
Following Ullmann’s (1945, 1957) studies, several modifications of the sensorial transfer
patterns have been proposed. One of the most cited sensorial transfer patterns is that of Williams
(1976) who studied the semantic change in English synesthetic adjectives by analyzing the
sensory modalities of lexemes in the Oxford English Dictionary (OED) and the Middle English
Dictionary (MED). Williams (1976, p. 463) offered an intricate hierarchy of synesthetic
transfers, aiming to demonstrate the general diachronic movement of sensory meanings. Figure

7.2 presents the hierarchy of synesthetic transfers with examples added by Winter (2019, p. 100):

soft color R flat color
» color
A'U
S|S
smooth taste sour smell S1Q . .
touch > taste » smell § 2 dimension

QL
S|.5
. SIS
sweet music R v~°

sound ———

> deep sound

soft sound P

Figure 7.2. William’s (1976) sensory metaphor hierarchy with examples

Williams (1976) argued that English synesthetic adjectives would conform to these
directional tendencies when “a lexeme metaphorically transfers from its earliest sensory meaning
to another sensory modality” (p. 463). In addition, Williams (1976) found that the sensorial
transfer patterns in Japanese, which is a non-Indo-European language, also followed the

hierarchy presented in Figure 7.2 based on two kinds of evidence. One is the synesthetic
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expressions listed in JA &¥5H Kojien ‘wide garden of words’ (a Japanese dictionary). The other is

a small sampling of synesthetic collocations between sense adjectives and referents confirmed by
native Japanese speakers intuitively.

Different from the sensory metaphor hierarchy of Ulmann (1957), Williams (1976) added
spatial dimension, which characterizes properties such as size, shape and extent (e.g., big, small,
flat, thin, deep, shallow), as a new category. Also, Williams (1976) de-emphasized both visual
and spatial characteristics in the sensory domain of “sight” by merely labeling “color” as a visual
category. Furthermore, the olfactory domain “smell” in the hierarchy of Williams (1976) cannot
be transferred to other sensory domains, such as sound and sight indicated by Ulmann (1957).

Despite using different sense classifications and linguistic data, both Ulmann (1957) and
Williams (1976) postulated metaphorical asymmetries in cross-modal sensorial transfers. In
addition, they indicated the fuzzy boundary between the auditory (sound) and visual (sight/color)
domains. This bidirectional connection has been presented in the hierarchy of Williams (1976).
As shown in Figure 7.2, the synesthetic expressions “quiet color (sound-to-color) and bright
sound (color-to-sound)” provided by Winter (2019) epitomizes the bi-directionality between
sound and color.

The existing literature on synesthetic metaphors has revealed the metaphorical process of
transfer, mapping from the lower sensory modalities (touch, taste, smell) as the source to the
higher sensory modalities (sound/hearing and sight) as the target (e.g., Shen & Cohen, 1998;
Shen & Gil, 2008; Strik Lievers, 2015; Ullmann, 1957; Yu, 2003; Zhao et al., 2018, 2019).
While Ullmann (1957) found the directionality of synesthetic transfers based on the textual data
in poetry, Prandi (2004) indicated that the synesthetic associations found in poetry are, to some

extent, a result of the poet's imaginative and creative use of language where the concepts may
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contradict widely accepted conceptual structures. Strik Lievers (2015) validated the general
directionality of synesthetic transfers by extracting synesthetic metaphors in two non-poetic texts
from the corpora of English and Italian. Nonetheless, more cross-linguistic research on this topic
needs to be undertaken before we conclude that there is a cross-lingual universality of directional
tendencies of sensory metaphors.

Winter (2019) further indicated that the central question of the cross-modal uses of
sensory words is not about whether there is a cross-modal transfer between sensory modalities,
but how “words with multiple meaning dimensions that get shifted in emphasis when they occur
in specific contexts” (p. 103). For instance, how does the word sweet whose semantic prototype
is comparatively more taste-related get shifted in the context of sweet fragrance that are
comparatively more smell-related? In the following subsection, I will briefly discuss the

approaches used to account for the metaphorical asymmetries between sensory words.

7.2.1 The explanatory accounts for the asymmetries between sensory words

A good summary of different explanatory accounts of sensory metaphor hierarchy has
been provided by Winter (2019). Winter synopsized six explanatory accounts of the hierarchy:
perceptual, lexical, evaluative, gradability, iconic, and idiosyncratic. Among these six
explanatory accounts, the perceptual asymmetries between sensory words are by far the most
widely studied (e.g., Shen, 1997; Shen & Cohen, 1998; Tsur, 1992; Williams, 1976). Several
studies on the perceptual asymmetries have been conducted by Shen and his colleagues, who
aimed to offer a global explanatory account that explains the hierarchy of synesthetic transfers
with one perception-based principle (Shen & Aisenman, 2008; Shen & Gadir, 2009; Shen & Gil,
2008; Shen & Porat, 2017).

This perception-based directionality principle emphasizes not only the distance and
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accessibility between different sensory modalities but also the distinction between experiencer-
based sensations (i.e., the experiencer’s physiological sensations) and object-based sensations
(i.e., the external objects that cause the experiencer’s sensation). For example, Shen and
Aisenman’s (2008) cognitive account provides the general direction of the cognitive structure of
metaphorical mapping, stating that “mapping from a more concrete concept onto a less concrete
one is more natural than the inverse” (p. 111). Shen and Aisenman (2008) argued that touch and
taste are the two “lower” sensory modalities that are more concrete and accessible based on their
proximal distance between the perceiver and the perceived object. On the other hand, sound and
sight are the two “higher” sensory modalities that do not require a direct bodily experience (i.e.,
less concrete and less accessible).

Popova (2005) further explored the cross-modal nature of image schemas and
underscored the role of embodied experience, “the experiential content of the sense data
provided by the lower modalities (touch, and to a lesser extent, taste),” as an integral part of the
way we construe quality (p. 407). In particular, Popova (2005) pointed out that touch is the most
phenomenologically real and expressive sensory modality where “the surface or the interior of

the body can serve as both an object and an act of perception” (p. 411).

7.3 Synesthesia in Mandarin Chinese

While some research has been carried out on synesthesia cross-linguistically, data about
linguistic synesthesia have been mainly focused on Indo-European languages (Shen, 1997; Shen
& Cohen, 1998; Strik Lievers, 2015; Strik Lievers & Winter, 2018; Ullmann, 1964; Williams,
1976). Although Williams (1976) attempted to account for the universality of directional
tendencies of sensory metaphors by studying Japanese, it is only in the past ten years the studies

of linguistic synesthesia in non-European languages have gained momentum (e.g., Jo, 2019;
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Shen & Gil, 2008; Zhao et al., 2018, 2019, 2022).

The analysis of synesthetic metaphors in Chinese from a cognitive perspective was first
demonstrated by Yu (1992, 2003). In his study on the usage of synesthetic metaphors from the
works of a contemporary Chinese novelist, Yu (2003) found the extracted synesthetic
expressions align with some general patterns observed in both ordinary and poetic language in
prior studies regardless of their novel uses. Although Yu also found that touch is the predominant
source of synesthetic transfers, his Chinese data did not present sound as the predominant
destination for synesthetic transfers as suggested by Ullmann (1957). In addition, Yu (2003, p.
22) discovered that the dimension words in Chinese not only can be transferred to color and
sound as proposed by Williams (1976), but also can be transferred to taste and smell.

A search of the literature revealed few studies which explore linguistic synesthesia in
Chinese. By far, the most detailed account of linguistic synesthesia in Chinese is to be found in a
series of studies conducted by Zhao and her colleagues in recent years (Zhao et al., 2018, 2019,
2022). Zhao et al.’s (2019) corpus-based study of 199 sensory adjectives in Chinese found that
there are Chinese-specific directionality tendencies of cross-modal sensory transfers. In
particular, the study identified three types of directional tendencies in Chinese synesthesia: uni-
directional, biased-directional, and bi-directional.

The uni-directional tendency, proposed by Williams (1976), refers to the rule-based

synesthetic transfers that have an exclusive linear direction between two sense domains, e.g.,

shengyin tianmei ‘sweet voice” which displays synesthetic mappings from TASTE to SOUND.
The biased-directional tendency is the tendency-based synesthetic transfers where the pair of
senses are found to display a dominant directional tendency despite being able to transfer bi-

directionally. For instance, synesthetic mappings from TOUCH to VISION, such as rdu-/ii ‘soft

139



green,” are more frequently found than its reverse direction (rouzhi xi ‘meat-tender’). Lastly, the

bi-directional tendency means the synesthetic transfers occur in both directions without any

.....

wine’), and from TASTE to TOUCH (yao suan ‘waist-sour’) (Zhao et al., 2019, pp. 6-8). The
general transfer directionality of Chinese synesthesia proposed by Zhao et al. (2019) is presented

in Figure 7.3.

—— Unidirectional transfers

e — $SMELL < Bidirectional transfers
0 R R » Biased-directional transfers
TOUCH «————» TASTE v > VlS‘lON
| |
\ [ 3 HEARING

Figure 7.3. Zhao et al.’s (2019) general directionality of Chinese synesthetic transfers

Thus far, previous studies on Chinese synesthesia have shown that there are Chinese-
specific synesthetic transfer patterns that do not conform to the cross-linguistic universal
directionality of synesthetic transfers based on most linguistic data in Indo-European languages.
As shown in Figure 7.3, for example, the synesthetic mappings between TOUCH and TASTE
are bi-directional in Chinese, rather than uni-directional in Indo-European languages (cf., Figure
7.2). Although prior studies on Chinese synesthesia have found language-specific directionality
of cross-modal sensory transfers, their results are predominantly based on the examination of
modifier-head collocations at the phrasal level. No previous study has investigated the linguistic

conceptualization of intersensory perceptual qualities or qualia at the morphological level.
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The current study seeks to explore the cross-modal synesthetic transfers in Chinese
lexical networks which constitute a productive family of ABB morphological constructions that
represent the quality of sensory perception. This study aims to the existing research gaps by
answering the following specific research questions:

1. Does synesthesia a privilege of poetic language?

2. Do languages convey intersensory experience at the morphological level as part of the
lexicon?

3. Do we see the same BB in [A-BB] associated with different sensory categories encoded
in A?

3a. If so, how does this kind of intersensory representation tell us about the

conceptualization of qualia in Chinese?

3b. How does it inform our understanding of linguistic synesthesia?

7.4 Methods
The present research greatly complies with the “criteria for a study of synaesthesia”
proposed by Strik Lievers (2015):
- The data to be analysed have to come from texts that are not classifiable as poetic or
domain-specific.
- Many occurrences of synaesthesia have to be analysed.
- The methodology has to be applicable to many languages. (p. 73)
Data for this study were drawn from 1,007 [ABB] patterns in a corpus dataset (see the
description of corpus data in Chapter V). These patterns consist of 117 types of A-part and 507
types of BB-part. Referring to my proposal in Chapter 1.3, I suggest that the constructional

meaning of [A-BB] depicts subjective perceptual qualities that are embedded in memory as
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gestalts. The lexical input in A slot plays a crucial role in describing perceptual properties, and
the lexical input in BB slot describes either the sound (i.e., phonomimetics) or the state of a
referent (i.e., phenomimetics).

To investigate trans-domain qualia conveyance in ABB morphological construction, 98
BB types (19.3%), which collocate with at least three A types, were selected for further
scrutinization. To identify cross-modal intersensory transfers in the ABB construction, I
retrieved the results obtained from the preliminary WordNet analyses of 117 A types with their
annotated perceptual qualities. I then conducted a cross-reference and assigned the perceptual
qualities to each A type found within 98 [-BB] patterns. Next, the A types found in each [-BB]
pattern were categorized into six sensory modalities in accordance with the semantic clusters
shown in Appendix C. The six modalities are: TOUCH, TASTE, SMELL, VISION, HEARING,
and EMOTION. The distribution of sensory modalities, based on the collostrcutions between the
lexical input of A types and the selected 98 BB types, is displayed in Appendix E.

Data processing and visualization were conducted in RStudio (R version 4.2.2). The
trans-domain qualia conveyance in the form of [A-BB] was illustrated through UpSet plots. An
UpSet plot was selected for this study because it is an alternative to the Venn Diagram, being
able to visualize data with more than three intersecting sets in a matrix (Lex et al., 2014). In this
study, UpSet plots were created with R packages: ggplot2 (Wickham, 2016) and ComplexUpset

(Krassowski, 2021).
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7.5 Results

7.5.1 The interaction of A and BB in qualia conveyance

To compare cross-modal sensory transfers in Chinese lexical networks, two UpSet plots
were created to visualize the results of this study presented in Appendix E. Figure 7.4 shows the
intercorrelations between sets of sensory modalities (encoded in different types of A) and 98
types of BB for trans-domain qualia conveyance in descending type frequency.

As shown in Figure 7.4, the UpSet plot exhibits cross-modal intersensory transfers in the
interaction of A and BB in expressing qualia. The rows represent the 98 types of BB, and the
columns represent their intersections of six sensory domains. For each type of BB that is part of
an intersection, a circle that is filled with black color is positioned within the corresponding
matrix cell. The relationships between the items in each column are highlighted by a black
vertical line, connecting the topmost black circle to the bottommost black circle in that column.

The size of the intersections, computed based on the number of distinct BB types (i.e.,
type frequency) that share the same cross-modal intersensory transfers, is displayed by a bar
chart at the top of the matrix with each column corresponding to a single bar in the chart. The
size of each sensory modality, calculated based on the sum of type frequency of A in that row, is

presented by a second bar chart at the bottom left of the matrix.
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Figure 7.4. The interaction between sets of sensory modalities and 98 types of BB

In Figure 7.4, there are 16 out of 21 bars (76.2%) in the chart that demonstrate
intersensory transfers across at least two sensory modalities. Four out of 21 bars (19%) in the
chart were found to be non-synesthetic patterns, which exclusively represent a single sensory
modality. These sensory modalities are VISION, TOUCH, EMOTION, and TASTE. There is
only one bar in the chart that does not match any sensory modalities listed in the current study.
An inspection of the data reveals that the bar represents two BB patterns (shaded in gray in

Appendix E): MEME huahua ‘the sound of splashing water’ and Wil shuashua ‘the sound of

rustling.” This seems to suggest that onomatopoeic words are conventionalized and do not
require a specific lexical word to signify their sensory properties in HEARING. However, further

investigations on other onomatopoeic words in the [A-BB] construction are needed to confirm
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and validate this postulation.

7.5.2 Synesthetic transfers in Chinese lexical networks

To better illustrate the distribution of 16 cross-modal intersensory transfer patterns with
their BB types, the intersections of sets of sensory modalities (encoded in various A types) were
first sorted by degree and then by cardinality. Figure 7.5 shows the distribution of cross-modal
intersensory transfer patterns with 56 BB types, ranging from two-way to five-way intersections.
The distinct types of BB in each cross-modal intersensory transfer pattern are provided in
Chinese characters above their corresponding bar in the chart.

From the data in Figure 7.5, it can be seen that there are 56 BB types where qualia
conveyed in BB describe at least two sensory modalities encoded in A. In addition, several types
of BB describe properties of four or even five sensory modalities. It is apparent from the data in
Figure 7.5 that there is a clear trend of cross-domain mappings involving multiple sensory
categories. The results, as shown in Figure 7.5, indicate the shared representation of qualia or
perceptual qualities across sensory modalities. These findings provide evidence for non-linear
trans-categorial synesthetic conceptualization in Chinese ABB morphological construction.

What stands out in Figure 7.5 is “F-*F- hithii, which is the most productive BB type in
representing broadly shared perceptual qualities across five sensory modalities. It should be
noted that the morpheme - /it is a classical Chinese final particle used for expressing question,
doubt, or astonishment, whose original meaning has been bleached to become a general
phenomimetic sign in the morphological process of reduplication as part of the ABB
construction. What is interesting about Aihi is that HEARING is the only sensory modality that
is not expressed by Aizhii. What is it about the sensory properties of HEARING that makes it

incompatible with Aihii? What does this incompatibility tell us about the mimetic quality of
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hithii? Judging by the types of BB that are compatible with HEARING, there appears to be an
onomatopoeic preference, which the highly generalized qualia represented by Aiihii can not

satisty. Further research is needed to further address these questions raised by this study.
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Figure 7.5. The distribution of cross-modal intersensory transfer patterns with 56 BB types
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Table 7.1. The 24 distinct types of BB intercorrelate with VISION and TOUCH

BB (phono- or pheno-mimetics) Type Freq. BB (phono- or pheno-mimetics) Type Freq.
WA tata 8 £V wangwang (wang: 4
(da: to despair) expanse of water; 0oze)

IR hiha 7 B didi 4
(hu: muddled) (dii: sincere)

NN shdanshdn 7 Y6t guang’suang (guang: 3
(shan: to dodge; lightning; light; bright)

spark)

YR tara 6 BEE papi 3
(ta: to collapse) (onom.) ‘plop’

5% méngméng (méng: 6 BABH lingldng 3
drizzle; mist) (lang: clear; bright)

R nind 6 BB shénshen 3
(ni: greasy; tired of) (shen: to seep)

s téngténg 6 BIE qiqr 3
(téng: to soar) (g7: paint)

Wkl dada 5 KK huchuo 3
(da: sound - command to a (huo: fire)

horse; clatter)

B giingiin 5 WM chéuchou 3
(gtin: to boil; to roll) (chou: dense; thick)

1ede huahua 5 WY, réngrong 3
(hua: blossom) (rong: velvet; woolen)

R lala 4 MM bengbeng 3
(la: to slash) (béng: taut)

AR banbdn 4 HE rongrong 3

(ban: board)

(rong: flufty; luxuriant growth)
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The most striking observation to emerge from the data comparison was the two-way
cross-modal intersensory transfer pattern in VISION and TOUCH. This two-way pattern has the
highest type frequency, including 24 out of 56 distinct types of BB (42.86%), among the 16
cross-modal intersensory transfer patterns in the UpSet plot. Table 7.1 presents the 24 types of
BB that intercorrelate with the sensory properties in VISION and TOUCH. What is it about the
sensory properties of VISION and TOUCH that makes this two-way intersensory transfer pattern
schematic and substantive that leads to the productivity of novel items? This question will be
addressed in the following discussion section.

According to the size of sensory modalities displayed in the second bar chart of Figure
7.5, the results show that VISION is the dominant sensory modality, and SMELL is the
subordinate sensory modality in conveying cross-modal intersensory experience. Table 7.2

presents the participation of senses in synesthetic networks based on the findings of Figure 7.5.

Table 7.2. Participation of senses in synesthetic networks

Complexity of  Number of Total counts of phono-  Most active Inactive domain
network network /pheno-mimetics domain

Two-domain 6 38 Touch Hearing
network

Three-domain 6 12 Vision/Touch Smell

network

Four-domain 3 5 Vision/Touch Smell

network

Five-domain 1 1 Vision/Touch Hearing
network
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The current study found that VISION is the dominant sensory modality that has the
highest type frequency of different perceptual qualities encoded in A (N = 115), intercorrelating
with 46 out of 56 types of BB (82.14%). In addition, TOUCH is the second dominant sensory
modality that has the second-highest type frequency of distinct perceptual qualities encoded in A
(N =99), intercorrelating with 50 out of 56 types of BB (89.29%)).

What is striking about the data in Figure 7.5 is that SMELL is the subordinate sensory
modality that has the lowest type frequency of different perceptual qualities encoded in A (N =
5), intercorrelating with merely five out of 56 types of BB (9%). What is it about the sensory
properties of SMELL that make it the least productive in the creation of [A-BB] morphological
patterns for expressing qualia or perceptual sensory qualities in Chinese? This will be further
discussed in the next section.

Overall, these results indicate that there are language-specific cross-modal intersensory
transfer patterns in Chinese [A-BB] morphological construction. Specifically, the current study
demonstrates how the morphological construction of [A-BB] as a form-meaning pair is
constructed by the intercorrelations between perceptual sensory properties described in A and the

phonomimetic or phenomimetic expressions portrayed in BB.

7.6 Discussion

Previous studies on linguistic synesthesia mainly examined modifier-head collocations at
the phrasal level, e.g., sweet voice. The present research provides the first extensive data on non-
linear trans-categorial synesthesia. The Chinese morphological patterns in the form of [A-BB]
conceptualize complex networks of perceptual qualities across sensory modalities. In these
networks, synesthesia is ubiquitous, multi-directional, and multi-categorial. The current study,

therefore, makes an important contribution to research on synesthesia by expanding our
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knowledge of the mode of conceptual mapping in linguistic synesthesia through a productive
morphological construction in Chinese.

According to Strik Lievers and Winter (2018), the asymmetric distribution of
metaphorical mappings between sensory concepts can be linked to “the different properties of
prototypical representatives” within different lexical categories, as well as the variations in
phenomenological and perceptual experiences among the senses (p. 46). The results of this study
broadly support the work of other studies in linguistic synesthesia, confirming that the linguistic
encoding of different sensory modalities varies in degree (e.g., Levinson & Majid, 2014; Strik
Lievers, 2015; Strik Lievers & Winter, 2018).

Although considerable literature suggests that TOUCH is the most embodied and
predominant source of synesthetic transfers (e.g., Shen & Cohen, 1998; Ullmann, 1957;
Williams, 1976; Yu, 2003; Zhao et al., 2019), the current study found that VISION is the most
productive sensory modality that involves the most varieties of sensory properties encoded in the
lexical input of A. This result may be explained by the fact that VISION is the dominant sense in
human perception from a psychophysical perspective.

In visual perception, various features such as motion, depth, form, and color are
integrated to create a unified or cohesive perceptual experience (Mayeli, 2019). To process
visual information, it takes complicated higher-level processing of visual input across multiple
brain regions, which involves the interaction of at least two major neural pathways (Henley,
2021; Mayeli, 2019; Palmer, 1999; Shimojo et al., 2001). Given the dominance of vision in
human perception, it may be the case therefore that our perceptual visual experiences can be
expressed using a broader range of lexemes than those available for other sensory experiences.

Furthermore, the current results corroborate the findings of Winter, Perlman, and Majid
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(2018), which showed a clear prevalence of visual dominance in both the usage of sensory words
and the composition of the sensory lexicon. As suggested by Winter et al. (2018), semantic
domains that are more frequently verbalized also tend to exhibit a higher level of lexical
differentiation when it comes to describing perceptual experiences. The overrepresented
linguistic representation of sensory qualities in VISION found in this study reflects Chinese
speakers’ communicative needs for nuanced distinctions and precise expressions of perceptual
visual experiences.

Besides VISION, the present study also found the productivity of sensory properties
represented by A morphemes that are associated with the sensory modality of TOUCH. In the
interaction of A and BB in expressing the perceptual qualities of tactile experience, one
interesting finding is the productivity of lexical input in BB, which represents phonomimetics or
phenomimetics. Although TOUCH does not possess as many lexical inputs in A as VISION, it
has the highest type frequency of distinct phonomimetic or pheonomemtic expressions
represented by BB among the six sensory modalities.

In human perception, TOUCH is a unique sensory modality where stimulation is acquired
through active tactile experience rather than being imposed solely by the stimulus itself (Popova,
2005). The current finding could be explained by the fact that TOUCH is the most embodied
sensory modality that provides more subjective and evaluative information. Accordingly, the
need for more finer and expressive descriptions of perceptual tactile experiences leads to the
productivity and creativity of the [A-BB] morphological patterns in Chinese.

Notably, the present study found that the two-way cross-modal intersensory transfer
pattern in VISION and TOUCH is the most productive synesthetic pattern with overrepresented

phonomimetic or pheonomemtic expressions of qualia represented by BB. The results offer
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compelling evidence supporting the crucial roles of VISION and TOUCH as sensory modalities
in our representation and evaluation of qualia.

Within the Chinese [A-BB] morphological patterns, this study discovered that the sensory
modality of SMELL exhibited the least productivity in qualia representation, with the fewest
distinct lexical inputs observed in both the A and BB components. Previous research has
indicated ineffability or low effability of smell in the sense that there is a limited set of words
associated with smell, which leads to the belief that SMELL is the most difficult to express in
language due to its ineffable nature (Levinson & Majid, 2014; Strik Lievers & Winter, 2018).
The current results are in line with those of previous studies, which suggested SMELL as a
“muted sense” (Olofsson & Gottfried, 2015).

Human olfaction is able to detect and perceive a vast array of odors (McGann, 2017).
However, “smell” is elusive to conceptual representation (Levinson & Majid, 2014). Olofsson
and Gottfried (2015) attributed the ineffability of smells to deficient sensory interaction between
olfaction as a “primitive” sense and higher-order representation by language. This difficulty in
expressing olfactory experiences through language is well supported by the findings of this

study. It is clear from the current study that the qualia of smell defy linguistic representation.

7.5 Summary

This chapter investigates trans-domain qualia conveyance in a productive family of ABB
morphological construction in Chinese. While prior research on Chinese synesthesia has focused
on modifier-head collocations at the phrasal level, the present study is the first to examine the
cross-modal intersensory transfers in Chinese lexical networks at the morphological level.
Through UpSet plots, this study provides a new data visualization method for analyzing cross-

modal sensory transfers within Chinese lexical networks. The current study shows that linguistic
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synesthesia is not restricted to modifier-head collocations at the phrasal level. It is extremely
pervasive even at the morphological level. The findings of this chapter demonstrate the existence
of shared qualia or perceptual qualities across six sensory modalities, providing evidence for
language-specific patterns of cross-modal intersensory transfers within the Chinese [A-BB]
morphological construction. Furthermore, the current study revealed a highly productive two-
way cross-modal intersensory transfer pattern between VISION and TOUCH.

The results of this chapter advance our knowledge of what sensory modalities are
productive and stand out in the conveyance of qualia by the ABB morphological construction.
Significantly, this chapter provides valuable insights into the formation of psychomimetic
expressions, highlighting the role of both sensory properties and phonomimetic or phenomimetic

expressions in a family resemblance network of [A-BB].
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CHAPTER VIII
GENERAL DISCUSSION AND CONCLUSION

This dissertation aimed to explore the linguistic representation of subjective perceptual
qualities or qualia in a productive family of reduplication-based mimetic morphological
constructions in Chinese. Specifically, this dissertation sought to investigate how the qualitative
properties of sensory experiences are depicted within the conceptual semantic networks of [A-
BB] morphological construction, as well as identify the sensory modalities that play a prominent
role in the conveyance of qualia. In this chapter, I highlight the main research findings from the
studies on color and synesthetic expressions in Chinese and provide a general discussion
addressing the three central research questions of this dissertation. Furthermore, I discuss the
novel contributions and strengths of the dissertation, as well as future directions and implications

of the current research for sensory linguistics in Chinese.

8.1 General Discussion

Through a comprehensive analysis of 1,007 types of ABB morphological patterns
identified from a large Chinese Web Corpus (zhTenTen17), this research sheds new light on the
linguistic conceptualization of sensory perception from the perspective of Chinese. The
following paragraphs address the three central questions in this dissertation.

The first central question in the present research was to identify the prominent sensory
modalities that stand out in conveying qualia within the Chinese ABB morphological
construction. Through the cross-lingual WordNet analyses of sensory properties encoded in A,
this research detected six semantic clusters that are associated with different sensory modalities.
These semantic clusters were determined based on the family resemblance structure observed

among the word senses of lexical items. As shown in Appendix C, the findings reveal that
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VISION and TOUCH are the two sensory modalities that play a significant role in representing
qualitative properties of sensory experiences by the schema [A-BB].

Among the six semantic clusters, VISION is the most productive sensory modality,
which has seven subclasses that categorize distinct sensory properties encoded in A morpheme.
In addition to the productivity of sensory expressions in VISION, the current research discovered
that TOUCH is also a productive sensory modality, exhibiting five subclasses that are
differentiated by the family resemblance observed within their respective word senses.
Moreover, the investigation of trans-domain qualia conveyance in the Chinese [A-BB]
morphological construction has revealed a highly productive two-way cross-modal intersensory
transfer pattern between VISION and TOUCH. Taken together, the studies in this dissertation
provide solid evidence that demonstrates how the two sensory modalities, VISION and TOUCH,
stand out in the conveyance of qualia by ABB.

The second central question in this research was to investigate how the qualitative
properties of sensory experiences are depicted in the Chinese ABB morphological construction.
In this dissertation, I argue that the constructional meaning of [A-BB] should be interpreted as
psychomimetic conveyance, which refers to Chinese speakers’ subjective experience of
perceptual sensory qualities. Within the [A-BB] construction, the lexical input in A specifies the
perceptual sensory property being described, while the lexical input in BB expresses
phonomimetics (i.e., the sound of a perceptual phenomenon) or phenomimetics (i.e., the states or
conditions of a perceptual phenomenon).

According to the results of semantic clustering shown in Appendix C, this research
discovered that color-vision is the most productive sensory category, leading to the highest type

frequency of Chinese morphological pattern [A-BB]. To better illustrate the formation of ABB
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morphological construction for qualia conveyance, hence, the present research conducted a
semantic network analysis on the ABB color-vision construction, which portrays the phenomenal
qualities of perceptual color vision experience. Through investigating specific color referents and
usage contexts of ABB color-vision patterns, this research successfully demonstrated a variety of
phenomenal qualities of perceptual color vision experience depicted in Chinese.

The third central question in the current research sought to determine whether there are
any schematic and substantive patterns in the interaction of A and BB in expressing qualia or
subjective perceptual qualities. This research has demonstrated certain schematic patterns that
are frequently used by Chinese speakers when describing the phenomenal qualities of perceptual
color-vision experience. The statistical measures of collostruction strength visualized by the [A-
BB] color-vision network reveal five primary color lexemes that display a greater variety of
word collocations and stronger collostruction strength with its BB collocates in the [A-BB]
color-vision network.

Through examining the color referents and usage contexts of the five primary color-
vision constructions, the present research has exhibited language-specific experiential structures
of color-vision perception that are encoded in the schema [A-BB]. Furthermore, through data
visualization of the interaction of A and BB, this research has effectively identified language-

specific cross-modal intersensory transfer patterns in the schema [A-BB].

8.2 Significance of This Dissertation

This dissertation makes several significant contributions to the field of Chinese
Linguistics, particularly in the domains of construction grammar and sensory linguistics. By
examining the Chinese morphological pattern [A-BB] as a form-meaning pair for qualia

conveyance, this dissertation sheds light on unexplored aspects of sensory language and offers
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rich and valuable datasets for further research. In the following paragraphs, I discuss the main
contributions of this dissertation from four aspects.

First, this dissertation contributes to Construction Grammar by uncovering a hidden and
unrecognized morphological construction in Chinese that is used to convey one’s psychomimetic
impression. That is, the subjective experience of perceptual sensory qualities. This productive
family of ABB construction, which represents iconicity through the form-meaning mappings of
their structural properties, has not been studied from a usage-based constructionist perspective
before. Therefore, this work fills a major gap in the research on qualia by showing the dynamic
and complex nature of perceptually based conceptualization within rich semantic networks of
[A-BB]. Significantly, it demonstrates how exemplars in the [A-BB] networks are interconnected
based on the family resemblance or similarity between the lexical items. Furthermore, the
present work is the first to bridge the research gaps in Chinese mimetics by illuminating the
constructional meaning of [A-BB], as well as its structural properties based on natural language
data.

Second, this dissertation provides new insight into the color language and categorization
by illustrating how the phenomenal qualities of color-vision experience are encoded in the
Chinese ABB morphological construction. The current research explores, for the first time, the
experiential structures of color perception in [A-BB] color-vison networks. It is the first study to
identify the primary colors that are frequently used by Chinese speakers to describe the
phenomenal qualities of color perception. It also provides strong empirical confirmation and
evidence of the existence of universal constraints on color categories in the creation of [A-BB]

color-vision expressions. Moreover, the present findings offer important insight into the
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psychophysical effect on the creation of color language in Chinese, indicating the dominance of
achromatic colors in the creation of [ABB] patterns for qualia conveyance.

Third, this dissertation contributes to the growing area of research in Sensory Linguistics
by studying a productive family of ABB morphological constructions that conveys qualia in all
sensory domains. The current research appears to be the first study to investigate the linguistic
conceptualization of intersensory perceptual qualities at the morphological level. Notably, this is
the first research on linguistic synesthesia that provides evidence for non-linear trans-categorial
synesthetic conceptualization in Chinese ABB morphological construction. The findings from
this research provide additional evidence for language-specific patterns of cross-modal
intersensory transfers in qualia conveyance. Furthermore, the present study adds to the growing
body of literature that indicates the differential linguistic codability of perceptual qualities across
sensory modalities.

Last but not least, this dissertation makes a notable contribution to methodology in
several ways. It demonstrates the methodological power of systematic corpus-based quantitative
research using big data and sophisticated algorithms to present the interconnections in the
networks of qualia. Also, it displays the methodological power of data visualization for
illustrating linguistic results, which is essential to contemporary linguistic research. The data
visualization and semantic network analytic techniques presented in this dissertation represent a
major breakthrough in research methods, enabling the qualitative analysis of linguistic structures
based on quantitative metrics. Remarkably, the present research is the first study that
demonstrates the most advanced interactive visualization technique of semantic networks,
allowing for a user-centered visual exploration of interconnected semantic properties in the

conceptual networks of [A-BB]. Moreover, the current study is the first research that visualizes
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linguistic data and structures through UpSet plot, which is a data visualization technique

commonly employed in Bioinformatics.

8.3 Limitations and Future Directions

Although this dissertation has successfully presented substantial conceptual semantic
networks that constitute a productive morphological construction representing the quality of
sensory perception, it has certain limitations in terms of the scope of this study. The most
important limitation lies in the fact that the scale of the corpus data collected for this study is so
extensive that it is unlikely to examine the form-meaning or form-function pairings of each [A-
BB] morphological pattern with its usage contexts in this dissertation. The current research has
only focused on the context where the ABB morphological patterns are used to express the
phenomenal qualities of color vision experience, and explicated what their constructional
meanings are. Furthermore, this research has raised several questions regarding the linguistic
codability of perceptual qualities across senses in need of further investigation.

A further study could explore the psychomimetic conveyance of onomatopoeic words in
the schema [A-BB] to better understand the role of A and BB in expressing the perceptual
qualities of auditory experience. In addition, further studies need to be carried out in order to
understand why hearing is an under-represented sensory modality in expressing the perceptual
qualities of sensory experiences. Further investigation into the constructional meanings of [A-
BB] morphological patterns, which express Chinese speakers’ subjective experience of
perceptual qualities in different sensory modalities based on their usage contexts, is needed to
provide a comprehensive picture of the formation of psychomimetic expressions.

Besides the valuable corpus data offered in this work, to better support and broaden the

current findings, future research should collect elicited or experimental data from Chinese native
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speakers. This could involve conducting surveys to learn about their subjective experience of
perceptual sensory qualities, as well as their mental representation and interpretation of the ABB
morphological patterns in diverse usage contexts.

The present work is the first data-driven interdisciplinary study to undertake systematic
corpus-based quantitative and qualitative analyses of the linguistic representation of perceptual
sensory qualities or qualia based on the Chinese ABB morphological construction. It is hoped
that this research will advance the knowledge of linguistic conceptualization of sensory
perception from the perspective of Chinese. By uncovering the constructional meaning of [A-
BB] as psychomimetic conveyance, the current research provides a solid foundation and a
unitary theoretical framework for future studies to build upon and delve deeper into the
conceptual semantic networks of [A-BB]. I would like to conclude this dissertation by urging for

more systematic research to investigate the linguistic representation of qualia in greater detail.
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Ranked Frequencies of the 117 A-Types within [ABB] Construction

Appendix A

Rank Type Frequency Rank Type Frequency
1 & sh wet 37 52 B gie cowardly 7
2 Bl  chan  trembling 31 52 W Xt (sound) rain 7
3 = liang  bright 25 62 K shui water 6
4 &£ xido laugh 24 62 H  chou stink 6
5 K hut grey 22 62 18 man slow 6
6 ¥ ruan  soft 21 62 Bl rou meat 6
6 HBE nudn  warm 21 62 Bl ming  bright 6
6 N pa flutter 21 62 W xigng  loud 6
9 héi black 19 62 ff  xian fresh 6
10 i nen tender; soft; 18 62 I gu solitary 6
inexperienced
10 12 sha silly 18 70 ¥ leéng cold 5
10 fif ying  hard 18 70 W& huo live 5
13 = qi gas; angry 16 70 5 wa black 5
13 H zhi straight 16 70  F  gan dry 5
15 % i green 15 70 i nao noisy 5
15 B tian sweet 15 70 ¥y fen pink 5
15 A yin cloudy 15 70 X xiong fierce 5
15 2 i urgent 15 70 ¥ mi dense 5
15 AL luan messy 15 70 W st die 5
15 i lidng  cool 15 70 & xiang  fragrant 5
15 % wu fog 15 70 E  an dark 5
22 yudn  round 14 70 M. xing excitement 5
22 W you oily 14 70 oy ga (sound) bird; 5
stomach
22 i lan lazy 14 70 B la spicy 5
22 ar han sweat 14 84 £ mdo hair 4
22 & dai dull 14 84 Wk hua (sound) water 4
27 H bdi white 13 84 Kk da big 4
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Appendix B

Top 100 Types of [ABB] Ranked by Token Frequency in the zhTenTen17 Corpus

Rank Type Frequency Rank Type Frequency
1 ARl ydanzhengzhéng ‘to 42,118 51 VEBLE  hudtuotuo 9,189
look on helplessly’ ‘remarkably alike’
2 WAL hudshéngshéng ‘in 37,969 52 JRIBEE huilialin ‘gloomy’ 8,447
real life’
3 Uitat  chéndiandian 32,307 53 BEVEVE  nudnydngydng 8,429
‘heavy’ ‘comfortably warm’
4 TRARERE  chiludluo 29,199 54 EWEEE  méizizi ‘elated’ 8,395
‘undisguised’
5 LM% jicongcong ‘hasty’ 24,432 55 S minghuanghuang 7,884
‘shining
6 SEIRAE eheénhén ‘fiercely’ 22,072 56 BEF-F  panghiihii ‘chubby’ 7,809
7 BUKUK  léngbingbing 21,978 57 &% tdnmimi 7,676
“frigid’ . s
very sweet
8 V%% kongdangdang 21,172 58 KRR shuilingling ‘(of a 7,670
‘absolutely empty’ person) healthy-
looking; (of eyes)
moist and bright’
9 kM Livouydu ‘lush 21,161 59  SIENE  gihiha ‘panting 7,635
green’ with rage’
10 k@B huolala ‘scorching; 19,776 60 H/AA  zhigougou ‘(of one's 7,384
provocative’ gaze) fixed; staring’
11 BNy jinggidogido 19,552 61 AN hudngcancan 6,688
‘extremely quiet’ ‘glorious; bright’
12 LHlihll  jincancan ‘golden- 18,991 62 [RVEE  yudngiingiin 6,405
bright and dazzling’ ‘plump’
13 URIETHE]  lehéhé ‘happily’ 18,718 63 fHIH  yingbangbang 6,200
‘extremely hard’
14 SIS xidoxixi ‘grinning’ 18,704 64 SEREE xizizi ‘pleased’ 6,031
15 S xiaohehe ‘giddily’ 18,365 65 FEE  ganbaba ‘dry’ 6,001
16 Wi xiangpénpén 18,259 66 i jidodidr “delicately 5,812
‘savory’ pretty’
17 IMkAk  xiélinlin ‘bloody’ 16,886 67 IKEE shuiwangwang 5,674
‘watery’
18 M42Y  xidngdangdang 15,595 68 LI Hu¥s  hongyanyan 5,612
‘famous’ ‘brilliant red’
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Rank Type Frequency Rank Type Frequency
19 1BI&I&  manyouyou 15,125 69 BI#xFx  yinsénsén ‘creepy; 5,540
‘unhurried’ ghastly’
20 Wreyr:  lanydngydng ‘lazily’ 14,990 70 BHYTYT  yinchénchén ‘dark 5,176
(weather, mood)’
21 WM reténgténg 14,972 71 N hongpiapi ‘rosy’ 5,158
‘steaming hot’
22 MEZE  gualingling ‘isolated 14,889 72 HVEVE  hudangchéngchéng 5,143
and without help’ ‘glistening yellow’
23 BUENE  shiluln ‘dripping 14,876 73 R xiaoyingying 4,740
wet’ ‘smilingly’
24 YT  guangtitii ‘bald’ 14,739 74 B zhitingting ‘straight; 4,445
erect’
25 FHE  mdoréngrong 13911 75 W guanglialin 4,363
‘hairy’ ‘slippery’
26 MEmRingi  hualala ‘(onom.) 13,382 76 VIR dilialia ‘whirling’ 4,330
crashing sound’
27 K552 huiméngméng 13,258 77 isisl  zhanweéiwei 4,263
‘overcast (of ‘trembling’
weather)’
28 SEBKBE  xidomimi ‘beaming’ 12,961 78 RIEIE  jidxingxing 4,257
‘hypocritical’
29 HYERE bdimdngmang ‘a 12,547 79 BEMME  pangdidi ‘chubby’ 4,237
vast expanse of
whiteness’
30 WPF  hcihihi ‘black; 12,512 80 MY heiyouyou 4,066
dark’ ‘swarthiness’
31 2SN gingpidopido ‘light 12,463 81 BRI suanliiiliii ‘sour’ 4,044
as a feather’
32 Y hongtongtong 12,175 82 BB xidngjigjii ‘mighty’ 3,963
‘bright red’
33 Sk gishudshua 12,145 83 MERF  héidongdong 3,918
uniform ‘pitch-dark’
34 ihin liangjingjing 12,124 84 S phyh gichongchong 3,857
‘gleaming’ ‘furious; enraged’
35 & héiyaya ‘forming a 11,924 85 LA xiiidada ‘bashful’ 3,844
dense mass’
36 REREL  lerdngrdng ‘in 11,798 86 SEBE  qidng'ang ‘full of 3,811
harmony’ vigor’
37 WA rudnmidnmian 11,601 87 EY59%  mdordngréng 3,771
‘flabby’ ‘flufty; furry’
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Rank Type Frequency Rank Type Frequency

38 N xingchongchong 11,525 88 SEEEE qigigi ‘seething’ 3,763
“full of joy and
expectations’

39 IR ydnbdbd ‘waiting 11,465 89 EEEZE wuméngméng 3,711
anxiously’ ‘foggy; hazy’

40 A4 zangxixt ‘dirty’ 11,305 90 B  younini ‘greasily’ 3,668

41 PSESE pehithi ‘nice and 11,212 91 X xiongbaba ‘harsh; 3,351
warm’ fierce’

42 WS xidoyinyin ‘smiling’ 10,911 92  [AEEEE  zuixinxin ‘drunk’ 3,330

43 MR heigiqr ‘dark’ 10,633 93 [FV8E7  yudnliilin ‘round’ 3,316

44 Wimng  hdoduandudn 10,527 94 ZININ  liangshdnshdn 3,300
‘perfectly all right’ ‘shining’

45  FLRERE  luanzdozao ‘chaotic’ 10,300 95  THWAWK  ding'guagua 3,276

‘excellent’

46 18P shdhiihii ‘feeble- 10,207 96 SRWEEG  lezizi ‘contented’ 3,263
minded’

47 4= yingshéngsheng 10,169 97  MERE  liangséusou ‘cold’ 3,242
“forcibly’

48 EPEYE xiydangydng ‘radiant 10,103 98 Y138E  hongtongtong 3,221
with joy’ ‘bright red’

49 BHAitit  bdihuahuad ‘shining 10,038 99 oMM nidnhihu ‘sticky’ 3,168
white’

50 BHA  mantintin ‘very 9,732 100 [kt naohonghong 3,143
slow’ ‘clamorous’
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L. Vision (Total: 35 A-types, 30%)

Appendix C

The Semantic Clusters of the Five Senses with Perceptual Qualities

Subclass Type Frequency Subclass Type Frequency
Color K hut grey 22 Light = liang  bright 25
héi black 19 Yt guang light 13
gt i green 15 B ming  bright 6
A badi white 13 B an dark 5
4 héng  red 11 Appearance #ff  jido delicate 13
Ix  chi red 9 % méi beautiful 3
E-I ) bluish 2 1§ gqiao  pretty 2
green
o lan blue 7 Atmospheric & wu fog 15
5 wi black 5 State H gqing  clear 12
¥ fén pink 5 A yin cloudy 15
W hudng yellow 3 Dimension J& hou thick 4
4 jin gold 3 W mdn full 2
iR oyin silver 2 K da big 4
FH  qing  green 2 Spatial 2 omi dense 5
f se color 1 7% kong  empty 3
Shape B zhi straight 16
yuan  round 14
e fei fat 12
B pang  fat 11
Hk zhang Dbulge 9
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II. Touch (Total: 19 A-types, 16.24%)

Subclass Type Frequency Subclass Type Frequency
Texture W rudn  soft 21 Adhesive %, nidn sticky 13
i ying hard 18 material i sticky 9
W nen tender; 18 Fi  jiang  thick 1
soft
M cui crisp 9 Humidity & shi wet 37
B hua slippery 7 T gan dry 5
S ping  flat 2 W chdo  damp 4
% péng Afluffy 2 Liquid  JH you oily 14
Temperature [ nudn warm 21
W lidng  cool 15
#oore hot 12
% leng  cold 5
W wen warm 2

III. Hearing (Total: 6 A-types, 5.13%)

Type Frequency
WXt (sound) rain 7
#  Jjing  quiet 7
My xiang loud 6
nL o g (sound) bird; 5
stomach
Mt hua  (sound) water 4
WHoodr drop 2
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IV. Taste (Total: 5 A-types, 4.27%)

Type Frequency

it tian sweet 15
B8 suan  sour 7
it xian  fresh 6
B la spicy 5
Wk mad tingling 3

V. Smell (Total: 2 A-types, 1.7%)

Type Frequency
B chou stink 6
7 xiang fragrant 5

*VI. Emotion (Total: 6 A-types, 5.13%)

Type Frequency
% xigo  laugh; smile 24
<oq to get angry 16
By to feel pleased 9
Kl happy; cheerful 8
M xing  excitement 5
B o fury 3
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Appendix D

The 125 Types of [ABB] Color-Vision Constructions Ranked by Token Frequencies

Rank Type Frequency Rank Type Frequency
1 TR chiludluo 29,199 64  ZEyhh  biyouyou ‘bright 150
‘undisguised; naked’ green’
2 SR Hiyouyou ‘lush 21,161 64 IR huiméngméng ‘gray- 150
green’ drizzly’
3 Ll jincancan ‘golden- 18,991 66 HE&G  bdicangcang ‘ash 132
bright and dazzling’ white’
4 KEESE huiméngméng 13,258 66 == bdiliangliang ‘bright 132
‘dusky; overcast’ white’
5 BHYEYE bdimdangmdng ‘a 12,547 68  ZHpuey  biyouyou ‘bluish 124
vast expanse of green and faint’
whiteness’
6 MSESE héihihi ‘black; 12,512 68 HININ  bdishdnshdn 124
dark’ ‘glittering white’
7 A hongténgtong 12,175 70 FRERER  chiguanguan 115
‘bright red’ ‘undisguised; naked’
8 JEJE  héiyaya ‘(of a mass) 11,924 70  ZEEEEE biyingying 115
dense and dark’ ‘glistening green’
9 Mk héigigr ‘pitch-dark’ 10,633 70 ¥ bdijingjing ‘(of 115
skin) fair and clear’
10 HfEde  bdihuahua ‘shining 10,038 73 4P héngchéngchéng 111
white’ ‘bright red’
11 IR huilialii “gloomy’ 8,447 74 A4 bdishengshéng 108
‘white’
12 Al hudngcancan 6,688 75 Mt héisesé ‘black’ 104
‘glorious; bright’
13 LI Hu¥s  hongyanyan 5,612 76 ZHad  liyouyou ‘green- 100
‘brilliant red’ faint’
14 38 hongpupi ‘rosy’ 5,158 77 KFFR  huitiati ‘ash-bald’ 75
15 HVETE  hudangchéngchéng 5,143 78  FHHE  qingméngméng 73
‘glistening yellow’ ‘green-drizzly’
16 ey héiyouyou ‘dark; 4,066 79 MO0 heiwawi ‘black’ 67
swarthy’
17 HUEE héidongdong 3,918 79 LML hongpipii ‘rosy’ 67
“pitch-dark’
18 ZLiE#E  hongtongtong 3,221 81 B wigiql ‘pitch-dark’ 57
‘bright red’
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Rank Type Frequency Rank Type Frequency
19 FRSSk  chitidotido ‘bare; 2,572 82 4k liishéngshéng 53
naked’ ‘green’
20 Yyt héichénchén “pitch- 2,139 83  p¥u¥n  fényanyan ‘(of a 52
black’ woman, a flower,
etc.) delicate colors’
21 ST Liyinyin ‘verdant’ 2,019 84 552 wiaméngméng 51
‘black-drizzly’
22 Bkk  semimi ‘lustful’ 1,930 85 K+t huinini ‘dusty’ 49
23 HEsES  héigiga ‘pitch- 1,749 86  4IA{¢A4¢  honghudhua 47
black’ ‘shining red’
24 R heihuhu ‘black- 1,570 86  4EE hongliangliang 47
viscous’ ‘bright red’

25 B bdinen’'neén ‘(of 1,524 88  MAEERE  heianan ‘dark’ 46
skin) fair and clean;
delicate’

26 G lilyingying 1,466 89 Lyt wiyangyang ‘black- 43
‘glittering green’ vast’

27 HEPEYE  hudngchéngchéng 1,373 90  WEWEVE  ldnchéngchéng ‘blue 30
‘glistening yellow’ and clear’

28 KB féndidi ‘pink’® 1,360 90 GHH  licongeong 30

‘verdant’

29 &ININ  jinshdnshdn ‘bright 1,285 90  “REE liyingying ‘green 30
and dazzling; and clean’
glistening with
golden light’

30 Y wilialii (of eyes) 1,232 93  4R5Es yinliangliang ‘shiny 26
dark and liquid’ bright as silver’

31 peneen heilinlin ‘black and 850 93 e wiyangyang ‘black- 26
bright’ vast’

32 HSE%  bdihudnghudng 780 95  JKAM  huipiipi ‘gray; ash’ 25
‘bright and shiny;
gleaming; glaring’

33 HZ%%  bdiméngméng ‘(of 769 96 KA huichénchén ‘dusty’ 23
smoke, fog, steam,
etc.) hazy; misty’

34 JKINFN  huipipi ‘gray; ash’ 701 97  FREEFE  chilulu ‘bare; naked’ 20

35 %% ldnyingying ‘bright 665 97  JRWEHE  huian'an ‘murky 20
blue’ gray; gloomy’

36 iy héiyouydu ‘shiny 588 99  JK¥EER  huitata ‘ash’ 18

black’
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Rank Type Frequency Rank Type Frequency
37 S E Liréngrong ‘lush 576 100  ZEJEVE  bizhanzhan ‘bluish 16
green’ green and clear’
38 Ikl héngeancan ‘bright 505 100 KU huilinlin ‘ash’ 16
red’
39 iEdudl  ldnyouyou ‘blue- 473 102 Hyaesg  fényingying ‘bright 14
faint’ pink’
40 Wyl héiyouyou ‘dim; 470 102 zas¢4t  bilili ‘bluish green’ 14
dark’
41 TRERE  héixan ‘pitch-dark’ 433 104 FRERHE  chiguanlud ‘bare; 13
naked’
42 2252 heiméngméng 377 105 ¥y lanyingying ‘bright 12
‘(usually of the sky) blue’
dark and indistinct’
43 FRERE  bdipangpang 373 105 Z3f&4&  liyouyou “green, 12
‘white-plump’ remote in time or
space’
44 HY¥-F  bdihithii ‘white’ 369 107 Jr¥38  chiyanyan ‘brilliant 11
red’
45 ¥ NS fénpiipi ‘pink’ 364 107 ¢85 liiméngméng ‘green- 11
drizzly’
46  WEEE  lanwangwang ‘blue, 341 109 @359 liyingying 10
broad and deep’ ‘glimmering green’
47 ¥rlts  fén'nén’nen ‘(of 312 110 FR4AE  chiludguan ‘bare; 8
young girls or naked’
children’s skin) fair
and soft’
48 JRUTUT  huichénchén 304 110 232555 liiméngméng ‘green- 8
‘gloomy’ drizzly’
49 238 hongranrin ‘(of a 283 112 JrE% childuldu ‘bare; 7
person’s face) naked’
ruddy; rosy’
50 WEE  ldnyingying ‘bright 276 112 g5E%E Limdngmdng “green, 7
blue’ vast and obscure’
51 e héiliangliang ‘shiny 242 112 4989 lichéngchéng ‘green 7
dark; glossy black’ and clear’
52 FHHady  qingyouyou ‘green- 238 112 2895 bilanlan ‘green- 7
faint’ blue; turquoise’
53 B ldnzhanzhan “(of 218 116  FREE  chigudguo ‘bare; 6

sky, sea, etc.) deep
blue’
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Rank Type Frequency Rank Type Frequency

54 HYEYE héimdngmdng 217 116 X35  huiwawi ‘ash’ 6
‘pitch-dark all
around’

55 IRYEWE  huimdngmdang ‘gray, 215 118 JKi8i8  huiliuliv ‘ash’ 5
vast and obscure’

56 FRININ  yinshdanshén ‘silver- 213 119 ZH¥ERE biyingying 4
glittering’ ‘glistening green’

57 HASH  héiyaya ‘(of a mass) 211 119 k738 huitutu ‘ash’ 4
dense and dark’

58 a.k:k  honghuchuo 208 119 JKZEZE  huiwiwa ‘gray- 4
‘flourishing’ foggy’

59 H849,  bdiréngréng ‘white- 202 122 JKJEE huiluln ‘ash’ 3
velvet’

60 &R jinhudnghudng 183 122 BB huihihi “ash- 3
‘golden’ viscous’

61 ZETHTH  Liyinyin ‘verdant’ 180 122 KR huipipi ‘gray; ash’ 3

62 KNS huiméngméng ‘gray 168 122 {848 huilialii ‘ash’ 3
and indistinct’

63 ZEVEVE  bichéngchéng 151

‘bluish green and
clear’

Note. The ABB types shaded in gray are those associated with the constructions [chi --] and [se -

-]. These types are excluded from further qualitative analyses.
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Appendix E

The Distribution of Sensory Modalities with 98 [-BB]| Patterns

BB type freq Touch Taste Smell Hearing Vision Emotion

F-F hithii 26 1 1 1 0 1 1
(hiz: classical final
particle for expressing

question, doubt or

astonishment)

Witk zizi 11 1 1 0 0 1 1
(z7: to nourish)

A shengshéeng 10 1 0 0 0 1 1
(shéng: to give birth)

B yingying 10 0 0 0 0 1 1
(ying: filled; surplus)

Hi¥s yanyan 10 1 1 0 0 1 1
(yan: colorful)

PAWA sisu 10 1 1 0 0 0 0

(si: crunchy)

/5 xixi (particle 9 1 0 0 0 0 0
used to exaggerate

certain adjectives)

WEIRE haihi 9 1 0 0 0 1 1
(hiz: to breath out)

TR lialin 9 1 1 0 1 1 0
(liwr: to slip away)

S5 liangliang 8 1 1 0 0 1 0
(liang: bright)

WA tata 8 1 0 0 0 1 0
(da: to despair)
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BB type freq

Touch  Taste

Smell

Hearing Vision

Emotion

WU diidit 8
(diz: toot)

W nengneéng (néng: 8
tender; inexperienced)

Wy youyou 8
(you: remote; serene)

1&1& youyou (you: 8
leisurely; remote in

time and space)

L baba (ba: to 7
long for; to stick to)

ULUT chéngchéng 7
(chéng: to submerge;

heavy; deep)

T8IE ranrin 7
(run: to moisten)

WEVE chéngchéng 7
(chéng: limpid)

M) haihai 7
(hu: muddled)

NN shanshdn 7
(shan: to dodge;

lightning; spark)

Wil hehe 6
(onom.) ‘gentle

laughter; chuckle’

W tata 6

(ta: to collapse)

1
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BB type freq Touch Taste Smell Hearing Vision Emotion
5% huanghuang 6 0 0 0 0 1 0
(huang: to dazzle)

5% méngméng 6 1 0 0 0 1 0
(méng: drizzle; mist)

KK shudngshucng 6 1 1 0 0 1 0
(shudng: pleasurable)

SR nini 6 1 0 0 0 1 0
(ni: greasy; tired of)

s téngténg 6 1 0 0 0 1 0
(téng: to soar)

%5 méngméng 6 0 0 0 0 1 0
(méng: to cover)

M chongchong 5 0 0 0 0 0 1
(chong: to dash

against; to flush)

WEWE honghong 5 1 0 1 0 0 0
(hong: to coax)

WEWE dada 5 1 0 0 0 1 0
(da: sound - command

to a horse; clatter)

NN papii (pit: to pat; 5 1 0 1 0 1 0
to pounce on)

U dindiin 5 0 0 0 0 1 0
(duin: kindhearted)

RIZ jinjin 5 1 0 0 0 0 0
(jin: to immerse)

Wk linlin 5 1 1 0 0 0 0

(lin: to sprinkle)

175



BB type freq Touch Taste Smell Hearing Vision Emotion
BRI guingiin 5 1 0 0 0 1 0
(gtin: to boil; to roll)

il cancan 5 0 0 0 0 1 0
(can: glorious; bright)

WA Lialia 5 1 1 0 1 1 0
(liw: quick-fry)

1e4e huahua 5 1 0 0 0 1 0
(hua: blossom)

WV mdngmang 5 0 0 0 0 1 0
(mang: vast; hazy)

WY B méngméng 5 1 0 0 0 0 0
(méng: to sprout;

adorable)

BB lala 5 1 1 0 0 0 0
(la: hot (spicy))

IR mimi (mi: to 5 0 1 0 0 1 1
bewilder; crazy about)

A diandian 5 0 0 0 0 0 1
(dian: apex; inverted)

HI%) Lald 4 1 0 0 0 1 0
(la: to slash)

W yinyin 4 0 0 0 0 0 1
(yin: to chant)

ME N lali 4 1 0 0 1 1 0
(liz: grumble)

WY tata 4 1 0 0 0 0 0

(ta: tower)
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BB type freq Touch Taste Smell Hearing Vision Emotion
R, hithii (hii: to 4 1 0 0 0 0 0
neglect; suddenly)

IS anan 4 0 0 0 0 1 0
(an: dark)

WA banbdn 4 1 0 0 0 1 0
(ban: board)

VL wangwang 4 1 0 0 0 1 0
(wang: expanse of

water; 00ze)

W zizi 4 1 0 0 0 0 0
(zi: to be stained)

WL zhanzhan (zhan: 4 0 0 0 0 1 0
deep; clear (water))

W didi 4 0 0 0 0 1 0
(dr: a drop; to drip)

RR lingling 4 0 1 0 0 0 0
(ling: alert;

efficacious; spirit)

M honghong 4 1 0 1 0 0 0
(hong: to bake)

B xanxiin 4 1 0 1 0 0 0
(xiin: to smoke)

RIR héngheng (héng: 4 0 0 0 0 1 1
ruthless; determined)

B8 didi 4 1 0 0 0 1 0
(dii: sincere)

Welfe cuicui 4 1 1 0 1 0 0

(cut: brittle; crisp)
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BB type freq Touch Taste Smell Hearing Vision Emotion
T yingying 4 0 0 0 0 1 0
(ying: luster of gems)

S gugil 4 0 0 0 0 1 1
(gti: to swell; to bulge)

2292 sisT 3 1 1 0 0 0 0
(s7: silk; thread; a bit)

Y guang 'guang 3 1 0 0 0 1 0
(guang: light; bright)

AV Iengléng 3 1 0 0 1 1 0
(leng: cold)

XIX| xiongxiong 3 0 0 0 0 0 1
(xiong: fierce)

MEME huahua (onom.) 3 0 0 0 0 0 0
‘splashing of water’

W% shudshua 3 0 0 0 0 0 0
(onom.) ‘rustling’

W sGusou 3 1 0 0 0 0 0
(onom.) ‘whooshing’

BEE papi 3 1 0 0 0 1 0
(onom.) ‘plop’

%% rangrang 3 0 0 0 0 1 0
(rang: to shout)

Y twdtuo 3 0 0 0 0 1 0
(tuo: bound form)

% dindiin 3 0 0 0 0 1 0

(dun: gate pillar)
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BB type freq Touch Taste Smell Hearing Vision Emotion
SESE shishi 3 0 0 0 0 1 0
(shi: solid)

R0 chénchén 3 0 0 0 0 1 0
(chén: dust)

JiHA béngbeng 3 1 0 0 0 0 0
(béng: to collapse)

ik weiwei 3 0 0 0 0 0 1
(wéi: slight)

Pith lengleng 3 0 0 0 0 1 0
(léng: to stare blankly)

BB chuochuo 3 0 0 0 0 1 0
(chuo: to poke)

BABA ldngldng 3 1 0 0 0 1 0
(lang: clear; bright)

EBE waiwdi 3 1 0 0 0 0 0
(wai: askew)

IV youyou 3 0 0 0 0 1 0
(you: oil)

¥ yangyang (vang: 3 1 0 0 0 0 1
ocean; vast; foreign)

B1% shénsheén 3 1 0 0 0 1 0
(shen: to seep)

BE qiqi 3 1 0 0 0 1 0
(g7: paint)

KK hudhuo 3 1 0 0 0 1 0
(huo: fire)

W diandian 3 0 0 0 0 1 0

(dian: suburbs)
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BB type freq Touch Taste Smell Hearing Vision Emotion

WEIE dengdeng 3 0 0 0 0 1 0
(deng: to glare at)

BB chouchou 3 1 0 0 0 1 0
(chou: dense; thick)

K nuonuo 3 1 1 0 0 0 0
(nuo: sticky rice)

Yk réngrong 3 1 0 0 0 1 0
(rong: velvet; woolen)

WM bengbéeng 3 1 0 0 0 1 0
(béng: taut)

FERE pangpang 3 0 0 0 0 1 0
(pang: fat)

HH réngrong 3 1 0 0 0 1 0
(rong: flufty; luxuriant

growth)

JHIE tongtong 3 0 0 0 0 1 0

(tong: to go through)
NERE sousou 3 1 0 0 0 0 0

(onom.) ‘sound of the

wind blowing’

Note. “type_freq” refers to the total number of distinct A collocates that occur in a certain [-BB]

construction.
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