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ABSTRACT
This study makes a distinction between word and lexicon. A word is an 
individual lexical item. The lexicon is an aggregate of words. Past 
discussions of differences among lexicons could only list individual 
words for comparison. In this study, words of digital texts in Old 
Chinese, Pre-Modern Chinese, Modern Chinese, ancient poetic writings 
and modern press releases were examined and a small number of 
significant lexical elements were extracted to capture the distinct nature 
of the lexicons. The crucial point of distinction is how words are used and 
not whether particular words exit. Therefore, the lexical attribute 
discussed here is called dynamic attribute. The words in the text streams 
were tabulated for their frequency and percentage of the occurrence with 
respect to the entire texts. The cumulative percentage of occurrences of 
the 15 highest frequency words was also tabulated. It was then used as the 
concentration level of high-frequency words in use. This concentration 
level clearly differentiates the types of texts used in Old Chinese, Pre-
Modern Chinese, Modern Chinese, ancient poetic writings and modern 
press releases. It is hoped that this quantitative lexical attribute may be of 
some use in future lexicological research. 
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Language is multi-modal: Human speech is accompanied by 
manual and facial co-speech gestures; co-speech gestures are even 
produced by blind persons talking to each other – highlighting the 
ancestral link between hand and language. Co-speech gestures are to be 
distinguished from the signs which form the elements of the signed 
languages (such as American Sign Language, ASL) employed by deaf 
communities – but the latter are fully expressive human languages. The 
key point is that the brain mechanisms that support language do not 
especially privilege auditory input and vocal output. Our key question is 
then: How did a capacity for multimodal language evolve? 

We define language-readiness as the capacity to acquire and use 
language and claim that having a “language-ready” brain does not imply 
“having language.” Biological Evolution provides the processes of 
genetic selection that gave modern humans a language-ready brain but we 
claim that it was Cultural Evolution, processes of non-biological, social 
selection, whereby our ancestors came to have a variety of languages as 
distinct from a protolanguage in the sense of a system of communication 
intermediate between ape-like vocal and gestural communication and 
human language. (This is distinct from the notion of protolanguage as the 
ancestral language for a language family posited in historical linguistics). 

We posit that early Homo sapiens , and at least their proximate ancestral 
hominids, has “early protolanguages,” and that cultural evolution in Homo
sapiens yielded a spectrum of increasing complexity, so that complex 
protolanguages became early languages perhaps 100,000 years ago (Arbib 
2008). In this process, symbols become words in the modern sense, while 
syntactic and semantic structures co-evolved to support an increasingly 
compositional semantics (with recursivity as an automatic corollary of the 
expression of meaning concerning hierarchical structures). Verb tenses or other 
circumlocutions arose to express the ability to recall past events or imagine 
future ones. And these emerging languages had to be learnable: a human 
language must contain a significant subset of symbolic structures learnable by 
most human children. 

Much of this remains conjectural. There is no single key to the 
evolution of language. Rather, there are many pieces of a jigsaw puzzle to 
be discovered and fitted together, and this requires insights from many 
subdisciplines, including: 
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1. WORD AND LEXICON 
“Word” and “lexicon” seem to be used in publications as 

synonyms. For example, Zhu’s (1987) title “Tan Hanyu fangyan de cihui 
chayi 谈汉语方言的词汇差异 ” can be interpreted as “On lexical 
differences in Chinese dialects” or “On differences of lexicons in Chinese 
dialects”. The title refers to lexicon, but the contents give word examples 
to show some sense differences in dialects. For example, ‘爹’ meaning
“father” in many other Chinese dialects means “grandfather” in Hubei (湖
北) Tianmen（天门）speech. Moreover, in Jingshan (京山) of the same 
province the sense of the word ‘爷爷’ is “father” while in most other 
dialects it means “grandfather”. Thus in this way, differences in lexicons 
can only be expressed with the variation of words. Comparisons of 
lexicons of languages or dialects can only be given with a piecemeal 
listing of individual words. As a result of this view, the characteristics of 
the aggregate of words of a contemporary language or of its historical 
stage will not be expressed. 

Ge (2001) regards lexicon as an integral system. Then examples 
are given to discuss system-internal contradictions and their adjustments, 
which may sometimes cause chain reactions to modify word senses. 
However, no explicit explanation is given to show what a lexical system 
is like. In the introductory chapter of Xiandai Hanyu Cihui (Modern 
Chinese Lexicology, revised edition) by Fu (2004), a small section deals 
with systematic matters of lexicon, including the systematic nature of 
morphological patterns and word sense relations, but nothing is said 
about the nature of lexicological systems. In the preface of Xiandai
Hanyu Cihui Yanjiu (Studies in Modern Chinese Lexicology), Cao (2004) 
states that the issues concerning ‘system characteristics of Modern 
Chinese lexicon’ originally planned as part one and ‘functional words in 
modern Chinese lexicon’ as part two were scratched at the manuscript 
submission time due to lack of full deliberation and unsatisfactory 
argumentation. Zhou (2004) has a chapter on flavors of the times of 
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words. However, it mainly focuses on individual words and the flavors of 
times do not form an overall system of characteristics. In discussing 
Wang Li’s research in Chinese historical lexicology, Jiang (2010:130) 
states that through an analysis of syllable initials, finals, and tones, the 
phonological system of a historical stage can be established. Likewise, 
the syntactic system can be built by examining word relations. He 
continues to point out that we know very little about the lexical system of 
an earlier historical stage and its evolution, and hence concludes that this 
problem needs to be further studied.  In this writing we make a clear 
distinction between individual words and the lexicon which is the 
aggregate of words. We will use a quantitative method to study system 
characteristics of Chinese lexicons at various stages and in texts with 
different styles. 

As Jiang (2010) states, a phonological system can be constructed 
by analyzing the speech of a language. Then, how do we analyze the 
words of a lexicon to derive the lexical system? First of all, the so-called 
system appeared vaguely in the past lexicological literature. Here we will 
ponder the issue differently. Instead of system, we will seek lexical 
attributes. Once we have a grasp of attributes, we will be able to discuss 
lexical characteristics and make comparisons of lexicons. Hence variation 
of lexicons in time and in style can be explained. 

2. ATTRIBUTES OF LEXICON 
If we use dictionaries to examine words for differences between 

modern and ancient lexicons, we will easily find that the word “之”
(possessive particle, “go to”, etc.) appeared in Old Chinese (Chen 
1998:2017). It also exists in Modern Chinese (ZSKYYCB 2005:1743). As 
we continue to search other words, many of them are found in modern 
and old Chinese dictionaries. It is therefore difficult to tell the differences 
between old and modern lexicons. However, if we ask people with some 
general language education about differences in words between Old 
Chinese and Modern Chinese, their response could be the following: Old 
Chinese used “之” but Modern Chinese uses “的” and does not use “之”
for the same senses. Some people could even declare that “之” was used a 
lot in classical Chinese and modern Chinese speech is full of “的”. These 
views of the differences in fact refer to word usage and not entirely to the 
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structures that serve them – to the cooperative computation (competition 
and cooperation of diverse patterns of activity) of “schemas” or neural 
networks that underlie them. 

We pursue a neuroinformatics and neural modeling strategy: 

 Develop a database on macaque and ape brain regions which 
are possible homologues of human brain areas relevant to 
language, and add data on the connectivity of these areas in 
each species (Arbib & Bota 2006);  

 Develop further models, rooted in detailed macaque 
neurophysiology and neuroanatomy, of the mirror neuron 
system and other brain regions involved in sequential behavior 
in the macaque;  

 Extend these to models of the ape or human circuitry to see 
what needs to change to support observed behaviors. 

We may study data on communication, both in macaques (last 
common ancestor, LCA-m, 25 million years ago) and on chimpanzees 
(LCA-c, 5-7 million years ago), to gain data that might give relevant 
insights (Arbib et al 2008). 

Monkey alarm calls: The leopard alarm call for vervet monkeys 
(Seyfarth et al 1980) might be paraphrased as “There is a leopard nearby. 
Danger! Danger! Run up a tree to escape,” but the monkey has no access 
to equivalents of any of these words. Moreover, the motor pattern for the 
alarm call is innate. Such data support the view that the LCA-m ancestral 
communication system combines a limited set of species-specific calls as 
well as a limited set of oro-facial gestures expressive of emotion and 
related social indicators – with both sets being innate. 

Apes gesture as well as vocalize and at least some gestures in apes 
appear to be specific to one group rather than another, though there is 
debate concerning the latter claim (Halina et al 2013, Hobaiter & Byrne 
2011). Anyway, we posit that the LCA-c ancestral communication system 
may offer a gestural opening for language evolution: a limited set of 
species-specific calls still combine with a limited set of manual and oro-
facial gestures, but we are now sure the latter are products of social 
innovation. We stress, however, that in apes (and presumably in LCA-c) 
combinatorial properties for openness of communication are still absent. 
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汉语词汇动态属性与变异  
郑锦全 

国立台湾师范大学 

 
提要  

本文区分词语和词汇，词语是个别词，词汇是词语的集合体。过去讨

论不同词汇的差异都只能列举词语的异同，本文考查上古汉语、近代

汉语、现代汉语、古代韵文以及现代汉语新闻稿文字，从中提炼出

少数词汇要素。区别的关键在于词语的使用而不在于词语的有无。

因此，本文所提出的从最高词频往下累积，得出词频在全部词语数目

中的百分比。我们以词频统计中最高的 15 个词语的词频累积百分比

作为高频词集中度，以高频词集中度当作词汇动态特性。从文本计算

出来的词汇动态特性能清楚划分出所考查的古代、近代、现代、古

代韵文和现代新闻稿的词汇属性。希望这个计量性质的词汇属性对

今后的词汇研究有些助益。 
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