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English Abstract

This study aims to measure early vocabulary growth in Mandarin-speaking children
from Taiwan with a corpus-based method. Children’s vocabulary growth was examined
in aspects of vocabulary growth and vocabulary organization. Vocabulary growth was
measured by computing vocabulary size, frequency and proportion of parts-of-speech,
noun-verb ratio, type-token ratio, and D measure. Vocabulary organization was
measured by computing the number of nouns in semantic categories and conceptual
levels. Results of the measures showed a developmental trend with increasing ages.

Vocabulary size increases with age. Frequency and proportion of lexical categories
suggest that nouns and verbs were acquired before other word classes. The proportion of
nouns and verbs decreases with increasing age, while that of other lexical categories
increases. Type-token ratio implies that children acquired more nouns and verbs and
also used them very often in all stages. The declining TTR of classifiers and modals
indicate that they were used more frequently in later stages. Noun-verb ratio reveals that
a weak noun bias was found in 19-24 months, and a verb bias was found in later stages.
D values suggest that children’s lexicon became increasingly diverse.

Analysis of semantic categories reveals that the most concrete nouns and nouns
which were the closest to children’s life were acquired earlier, such as people, tools,
animals, and food, and vehicles. Nouns in these categories were also used frequently.
Nouns which were abstract and far away from children’s life were acquired later and
used with a lower frequency, such as numerals, shapes, colors, and nouns of natural
phenomena. Analysis of conceptual levels has shown that basic-level words were
acquired first, followed by subordinate words and superordinate words. The timing of
acquiring superordinate level and subordinate level words varies in different semantic
categories. Basic-level words were used with a higher frequency than the other two
levels.

All of the computations about vocabulary growth and vocabulary organization in this
study have revealed general developmental trends of children’s early Mandarin
vocabulary. Some of the measured items may become an index of measuring of
vocabulary growth after further studies.

Key words: vocabulary acquisition, noun bias, basic-level category, Mandarin
acquisition, lexical diversity, cor pus
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Chapter 1

| ntroduction

1.1. Background

Language acquisition is the process that people not only acquire the ability to
perceive and comprehend language, but also learn to produce and use language to
communicate. The ability of successfully using language to communicate needs
knowledge of phonology, morphology, syntax, semantics, and a large amount of
vocabulary. The process of acquiring language and knowing how to use language has
received a lot of attention in linguistics research as well as in the field of children’s
development. There have been studies about how children produce sounds, how they
learn vocabulary, how they construct sentences, and how they understand adult’s
language. Among all topics of language acquisition, vocabulary growth is a major
milestone to be charted in children’s early language development. It can serve as a
predictor of children’s performances in later language skills (Hao, Shu, Xing, & Li,
2008). Hence, many researchers have investigated the acquisition of vocabulary from
various aspects including lexical categories, semantic categories, and basic-level effect
in early vocabulary.

Studies about the development of lexical categories in children’s language have
revealed that nouns and verbs are acquired before other word classes. Some studies
further found a universal noun bias in early vocabulary acquisition (Gentner, 1982;
Haryu et al., 2005; Hsu, 1996). Noun bias means that nouns are acquired first and the
predominant words in early vocabulary. On the contrary, some researchers argue that
noun bias is not universal and for Mandarin early vocabulary growth, a verb bias is

found instead (Choi & Gopnik, 1995; Dhillon, 2010; Tardif, Gelman, & Xu, 1999;
1



Tardif, 1996). The issue on noun-or-verb bias in early vocabulary is still not settled.

Studies about semantic categories of nouns have shown a different development
tendency. Children produced device nouns frequently, due to the frequent inputs in
children’s daily life (Peng & Chong, 2010). Sheng et al. (Sheng, Deng, Zhang, Liang, &
Lu, 2012) investigated vocabulary using MCDI, and they found that children acquired
more onomatopoeia words than words in other categories (i.e. nouns, verbs,
adjectives/adverbs, conventional game words, numeral words, quantifiers, interrogatives,
pronouns, directional words, and time words). Kuo, Tsay, and Peng (2005) and Jiang
(2000) have found that objects which children contact most often were usually most
frequently produced words in children’s language.

In addition, categorization is an important cognitive process in which people group
different objects together and form a class. A hierarchy of levels is found during the
categorization process, and there is a common level of categorization, which is called
basic-level category (Rosch, 1978). The theory of basic-level category was applied to
the categorization of lexicon. Studies about basic-level effect on children’s early
vocabulary have concluded that basic-level words were acquired earlier and used more
frequently in our speech than superordinate words and subordinate words (Jiang, 2000;
Zeng & Zou, 2012; Li, 2014).

Previous studies in vocabulary development in Chinese investigated a specific
issue or a particular theoretical aspect of vocabulary acquisition by using language
samples they collected. A comprehensive study of Chinese children’s vocabulary
development is yet to be found. Moreover, there has been no corpus-based report on
early vocabulary growth in Mandarin-speaking children from Taiwan. Therefore, this
study aims to use corpus data to examine the findings in previous researches, and to

provide a complete scope of early vocabulary development of Mandarin-speaking
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children before 4 years old in Taiwan.

1.2. Purpose of the study

The purpose of this study is to examine the development of children’s early
Mandarin lexicon with a corpus-based method, and then to find out reliable
measurement items of young children’s early vocabulary. In this study, children’s
vocabulary development will be examined in two aspects. One is vocabulary growth
which is to examine the amount of vocabulary. The other one is vocabulary organization
which is to examine the contents of children’s early vocabulary. This study tries to
provide evidence to support or oppose the findings in past studies of children’s early

vocabulary acquisition. Thus, the two research questions are:

(1) What are the major changes in early vocabulary development of
Mandarin-speaking children?
(2) How can early vocabulary development of Mandarin-speaking children

beindexed?

The following analyses and discussions are supposed to provide evidence for or
against the findings in previous studies, as well as to find out one or more items which
can be used to measure children’s early Mandarin vocabulary. The results would reveal
an estimated performance of Mandarin-speaking children’s early vocabulary acquisition.
A complete scope of early vocabulary development of Mandarin-speaking children
before 4 years old is expected. It may provide information for other studies of the same

scale and offer a direction for future studies in children language acquisition.



1.3. Organization of thisstudy

The thesis consists of five chapters. Chapter 1 provides the background of this
study, and it introduces the purpose of the study and the research questions. Chapter 2 is
literature review, introducing methods of observing children language development in
past studies and previous findings of children’s early vocabulary acquisition. Chapter 3
presents the methodology used in this study, which is a corpus-based analysis. In
Chapter 3, the corpus used in this study is introduced first, including the reason of
choosing this corpus, information about language samples examined in this study, the
definitions of lexical categories, semantic categories, and conceptual levels used in the
study. Besides, the items of measuring vocabulary growth and vocabulary organization
are introduced. Chapter 4 presents the results of the measurements mentioned in chapter
3 and builds up the profile of children’s early lexicon. A general observation of the
whole corpus is provided first, and then detailed results of all measured items are
provided. Chapter 5 provides a general discussion based on the results, implication of
this study, suggestion for future studies and conclusion. Abbreviations used in this study
are listed below.

CHILDES: Child Language Data Exchange System

MCDI: MacArthur-Bates Communicative Development Inventory (Liu & Tsao, 2010)
NVR: Noun/Verb ratio; N/V ratio

POS: Part-of-speech

TCCM: Taiwan Corpus of Child Mandarin

TTR: Type/Token ratio



Chapter 2

Literature Review

2.1. Methods of exploring children’s early vocabulary

Various methods have been adopted for the study of children’s vocabulary
development. In some studies, a wordlist was first constructed and validated with
parents’ input (Fenson, Dale, Reznick, & Bates, 1994; Dale & Fenson, 1996). Parents
were asked to check the wordlist to record words and expressions that children have
acquired. Researchers also designed experiments to examine children’s performance of
specific language knowledge (Haryu et al., 2005; Mervis & Crisafi, 1982; Zeng & Zou,
2012). Some other researchers also recorded children’s speeches on audio files,
transcribe the collected data, and then analyze it (Hsu, 1996; Huang, 2009; Lee, 2014;
Tardif, 1996; Yeh, 2009). In this section, three methods of investigating children’s
language are reviewed: parental report, experiment, and corpus-based study using

CHILDES.

Parental report

Vocabulary development is an essential milestone in children’s early language
development. It can be used to predict children’s performances of later language skills
(Hao et al., 2008). Due to the importance of children’s early vocabulary, researchers
have built norms for vocabulary measurements, among which the parental report has
been the most widely used measurements. Parental report is less time consuming and
easy to conduct, so researchers can easily collect a large number of children’s early
words in a short time. Parental report needs parents to judge whether their children can

understand or produce the words in a given wordlist. Fenson et al. (Fenson et al., 1994)
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and Dale and Fenson (Dale & Fenson, 1996) were the first to do this study and provided
a norm for the parental report which was called MacArthur-Bates Communicative
Development Inventory (MCDI). It was used to investigate American children’s
comprehension and production vocabulary between the ages of 0;8 (8 months) and 2;4
(2 years 4 months). Based on the American English version of MCDI, researchers have
established MCDI in other languages and linguistic variants, such as British English
(Hamilton, Plunkett, & Schafer, 2000), Spanish (Jackson-Maldonado, Thal, Marchman,

Bates, & Gutierrez-Clellen, 1993), and Mandarin Chinese (Liu & Tsao, 2010).

Experiments

Some researchers may choose to conduct experiments to examine children’s
language performance. The advantage of an experiment approach is that researchers can
test an assumption by controlling variables. In this way, researchers can know which
assumption can be applied to children’s acquisition. However, the disadvantage is that
children’s language samples are elicited, and the elicitation data might be different from
children’s natural speech. Since there are advantages and disadvantages of different
research methods, researchers would use different methods or different subjects to
repeatedly test an assumption.

For instance, in answering the question of a possible noun bias in early vocabulary
acquisition, Gentner (1982), Hsu (1996), and Tardif (1996) counted the numbers of
words in children’s spontaneous speech. On the other hand, Haryu and colleagues (2005)
used an experimental method to investigate the noun bias in early acquisition. They
conducted an experiment to investigate whether there is a “Noun Bias” in Mandarin
Chinese, Japanese, and English preschoolers of three- and five-year-old. They compared

the ease of fast-mapping novel nouns to a novel object and novel verbs to a novel action.
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Their findings supported the universal “Noun Bias” view.

In order to exploring the basic level effect in children’s vocabulary, Jiang (2000)
and Lee (2014) collected a number of spontaneous speech samples from children, and
counted the number of words. On the other hand, Mervis and Crisafi (1982) conducted
an experiment, and found that basic-level terms were more advantageous to children’s
lexicon learning than superordinate terms and subordinate terms. Furthermore, Zeng
and Zou (2012) have worked on their study with three methods, including controlled
experiments, to explore the early development of category levels of Mandarin-speaking
children. Their results showed that basic-level words were dominant in comprehension

and production of early vocabulary.

Corpus-based method

A corpus is a collection of a large number of language transcriptions. Corpus
database provides children’s spontaneous speech, which is exactly recorded from their
real daily speech. The most well-known corpus of child language is Child Language
Data Exchange System (CHILDES) (MacWhinney, 2000). It provides the transcription
format, CHAT format, and analyzing tools, CLAN tools (MacWhinney, 2000). There
are some advantages of using CHILDES. Researchers can conduct their researches with
available data when it is difficult to have native speakers of other languages to be their
subjects. They can make cross-linguistic comparisons to find out a general tendency of
language development. On the other hand, the disadvantage of a corpus-based approach
is that researchers cannot test certain assumptions particularly. What corpus data
contains is a sample of children’s everyday language use. The collected language
samples may be restricted to some conversation topics. Researchers interested in other

topics which are not available in CHILDES still need to collected language samples by
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themselves.

2.2. Performance of children’s early vocabulary

2.2.1. Vocabulary size

Past studies of English-speaking children have found that few children produce any
words before age one. Most children produce their first recognizable words in 15
months or so. They have approximately 100 to 600 distinct words at 2 years old. They
have about 14,000 words in comprehension and fewer in production by 6 years old.
These numbers imply that children acquire words between 2 to 6 years old at a rate of
nine to ten words a day (Clark, 1993). Hsu (1996) has reported the vocabulary size of
Mandarin-speaking children before 6 years old in his study. Children had 260 words
before 2 years old, 634 words before 3 years old, 771 words before 4 years old, 808
words before 5 years old, and 895 words before 6 years old. Yeh’s study (2009) has
shown a mean of nouns and verbs: 166 words before 2 years, 402 words before 3years,
and 478 words before 4years. Tsay and Cheng (2011) reported the vocabulary size of 8
children speaking Taiwanese Southern Min from approximately one and a half years old
to 4 years old. The total vocabulary size of these children is smaller or just a little bit
larger than 2000. The vocabulary growth rate of two children was also reported and was
compared with Clark’s results. Clark (1993) discussed two young children's vocabulary
growth. One child Keren (reported in Dromi 1987) produced up to 337 new words by
1;5 while the other child Damon produced up to 337 new words by 1;9. As for Tsay and
Cheng’s study (2011), they found that a child reached 337 new words between 1;5 and

1;6, and another child reached 337 new words between 1;6 and 1;7.



2.2.2. Noun biasor Verb bias

A universal “Noun Bias” in young children’s vocabulary development has been
debated heatedly for years. Gentner (1982) proposed Natural Partitions Hypothesis,
stating that there is a preexisting perceptual-conceptual distinction between concrete
concepts (nouns) and predicative concepts (verbs), and the distinction between nouns
and predicate terms is based on this perceptual-conceptual distinction. The Natural
Partitions hypothesis also holds that nouns belonging to concrete concepts are
conceptually simpler or more basic than verbs and other predicates. Examining
cross-linguistic data further evidenced that young children acquire nouns easier and
earlier than verbs, and this “Noun Bias” is a universal phenomenon.

However, some studies of Mandarin Chinese and Korean vocabulary development
argued against “Noun Bias”, suggesting that nouns are not always acquired first (Choi
& Gopnik, 1995; Tardif, 1996; Sheng, Deng, Zhang, Liang, & Lu, 2012). Based on the
data collected in Beijing, Tardif (1996) argued against the universality of “Noun Bias”.
Ten Mandarin-speaking children participated in her longitudinal study, but only the
second or third recording was analyzed when children’s mean age was 21 months. In
order to know whether the different definition of nouns and verbs lead to various
conclusions, she included several strict and broad definitions of nouns and verbs, object
labels and action words, and nominals and predicates. The results of her sliced data
suggested that Mandarin-speaking children produce more verbs than nouns in their early
lexicon. She further suggested that linguistic and sociocultural input factors accounted
for a “Verb Bias”. Mandarin verbs occur frequently in adult inputs and verbs are
highlighted by occurring in salient positions. Furthermore, morphological simplicity has
effects on the bias in children’s performance. The morphology of English nouns is

simpler than that of English verbs, and this leads to the earlier and easier acquisition of
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nouns. Unlike English, Mandarin is morphologically transparent. “Noun Bias™ is not
reinforced by Mandarin morphology., so nouns are acquired later. The input frequency
account was further evidenced in Dhillon (2010) who examined the observational data
of English-, Spanish-, and Mandarin-speaking children in the CHILDES database.
Children’s age ranged from 1 year and 7 months to 2 years and 11 months. The number
of noun types, verb types and other types, the number of noun types versus the number
of verb types, and the proportion of nouns divided by the sum of the proportion of
nouns and verbs were computed. The results showed that Mandarin-speaking children
exhibited a “Noun Bias” in the early stage (1;7 to 2;0) but no “Noun Bias” in the later
ages. English- and Spanish-speaking children displayed a “Noun Bias” across all ages.
These results have supported Dhillon’s (2010) arguments that argument-dropping in
Mandarin would make children receive more verbs from the adults’ inputs than children
of other languages. These factors lead to the prediction that children will learn verbs
more easily.

Nevertheless, Hsu (1996) has reported that Mandarin-speaking children produce
more nouns (60%) than verbs (25%), supporting a “Noun Bias”. Yeh (2009) conducted
a study about young children’s acquisition of nouns and verb in Mandarin Chinese in
Taiwan. The results indicated that nouns are the major words which children acquire in
their early ages, as well as that younger children use relatively more nouns whereas
older children use relatively more verbs. It also suggests that children’s cognitive
abilities and social interactions have influences on the early acquisition of nouns and
verbs. In addition to observational studies, Haryu and colleagues (2005) had done an
experiment to investigate whether there was a “Noun Bias” in Mandarin Chinese,
Japanese, and English preschoolers of three- and five-year-old. They compared the ease

of fast-mapping novel nouns to a novel object and novel verbs to a novel action. One of
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the conditions was “bare verb condition” in which novel verbs were presented with no
argument. There are morphological affixes in English and Japanese but not in Mandarin,
thus making the condition a “bare word condition” in Mandarin. The results showed that
both the 3- and the 5-year-olds in three languages could fast-map a novel noun to a
novel object, but they could not fast-map a novel verb to its meaning properly until five
years old. Moreover, the results of bare word condition in Mandarin showed that
children tended to map a novel word to a novel object. These findings supported the
universal “Noun Bias” view. They concluded that the difficulty of Mandarin verb
learning was resulted from the lack of verb morphology and the argument-dropping
property of Mandarin. When children encounter a novel word, they need clues to decide
whether to map the novel word to an object or an action. However, argument-dropping
is allowed in Mandarin, and Mandarin verbs are not morphologically inflected. The
linguistic properties of Mandarin imply that the linguistic clues to decide to map a word
to an object or an action are not always available. As a consequence, children rely on the
universal “Noun Bias” to map a novel word to a novel object.

In a cross-linguistic corpus-based study, Liu and her collaborators (2008) examined
the noun versus verb (N/V) ratio in types in English, Cantonese and Mandarin, found
different results. They conducted two studies examining 13- to 60-months-old children’s
data in the CHILDES database (MacWhinney, 2000). The first study selected a total of
72 files, and the second study used all data available from the corpora. Their results
revealed that when averaged over all ages, English-speaking children showed a stronger
“Noun Bias”, but Cantonese-speaking children had a relatively weak “Noun Bias” and
Mandarin-speaking children even had no “Noun Bias”. The same pattern was observed
in adults’ inputs, and Mandarin-speaking adults even displayed a “Verb Bias”.

Interestingly, children of all languages displayed “Noun Bias” before 24 months old.
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The authors believed that adults’ inputs might have influence on children’s vocabulary
learning. As what Tardif (2006) and Tardif, Gelman, and Xu (1999) have stated,
Mandarin-speaking parents focused on verbs when talking to their children and the verb
use was highly specific in Mandarin. On the contrary, English-speaking parents focused
on nouns and used more general purpose verbs when talking to their children.

The controversy of the “Noun Bias” in Mandarin remains after continuous efforts.
Previous studies investigating this issue in Mandarin by using the CHILDES database
found the “Verb Bias”, challenging the universal “Noun Bias” view. To clarify the
dialectal variation in the so-called “Noun Bias” in Mandarin, this study examines the
use of nouns and verbs in young Mandarin-speaking children in Taiwan. Moreover, Liu
and her colleagues (2008) and Tardif (1996) concluded that there is no “Noun Bias” for
Mandarin children using data from the CHILDES database. It is possible to reach a
different conclusion using a different corpus. Besides, although Tardif (1996), Dhillon
(2010), and Haryu and colleagues (2005) illustrated the biases in terms of morphology
and argument structure of Mandarin, their explanations were different. Therefore, if
there is a “Noun Bias” observed in this study, it supports Haryu and colleagues'
explanation (2005); on the contrary, if there is no “Noun Bias” observed, it supports the

explanation of Tardif (1996) and Dhillon (2010).

2.2.3. Lexical complexity in acquisition

Word frequency provides general information about the collected language
samples. Word type frequency represents the number of different words children know,
and word token frequency represents the total number of items children produced.
However, producing many types is not equal to using all the types frequently;

meanwhile, producing many tokens does not mean producing many various word types.
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Thus, vocabulary diversity needs to be examined, and measurements of vocabulary
diversity are frequently used in language research. One of the measurements based on
the ratio of the number of different words (Types) to the total number of words (Tokens)
is known as the type-token ratio (TTR). A high ratio of TTR may represent a rich
vocabulary diversity which means that children produce relatively more different types
in their speech. On the contrary, a low ratio of TTR may represent a weak vocabulary
diversity which means that children produce fewer different types or repeatedly produce
the same types in their speech.

Many measures of vocabulary diversity have been based on the type-token ratio.
Unfortunately, Heaps’s law (Heaps, 1978) predicts that the more words (tokens) a
sample has, the less possible it is that new words (types) will show up. That is to say,
the first few tokens in a sample are likely to be new types, but later words are likely to
be types that have been used before. Thus, measures based on TTR are likely to be
affected by the sample size. The TTR values are lower in samples with more tokens and
vice versa (Tweedie & Baayen, 1998).

In order to fix the sample size problem of TTR, another measure of lexical
diversity was invented. A program called vocd was developed to calculate D (McKee,
Malvern, & Richards, 2000). This method depends on the analysis of the probability of
a new word appearing in longer and longer samples. The analysis leads to a
mathematical model of how TTR interacts with token size. By comparing the
mathematical model with empirical data in a transcript, it provides a measure of lexical
diversity which is called D. The formula of the model is the following equation.

1
2

TTR = b (1+2N) 1
N D
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N is the number of tokens. TTR is type-token ratio. D is a part of this formula to
produce a theoretical curve which most closely fits the empirical TTR curve in the
random samples. This equation yields a family of curves with different values of D, as
depicted in Figure 2.1. The calculation of D-measure is still based on the TTR, but it
prevents the flaw of TTR. It avoids being highly affected by the token size of samples.

Besides, it uses all the words produced by the participants.

TTR

08

increasing diversity

increasing D

05

03 T T
0 100 200 300 400  Tokens 500

Figure 2.1: Family of curves of increasing diversity with increasing D values
(McKeeet al., 2000).

D-measure can be calculated by using vocd command provided by the CLAN
program (MacWhinney, 2000; McKee et al., 2000). The following steps are the
procedure of how the program vocd calculates D values in a transcript. First, vocd
extracts many subsamples of varying sample sizes with random sampling (without
replacement). The sample size is from 35 tokens to 50 tokens (N = 35 to N = 50), and
100 subsamples are extracted for each sample size. Second, the TTR of each subsample
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is calculated, and the average TTR for each sample size is calculated to represent that
point of the curve of TTR of that transcript. Third, the software finds the best fit of this
empirical curve based on the TTR and the token size, and obtains the value of
D-measure. The average D value of subsamples of varying sample sizes is calculated,
and the best-fit D values is obtained with the least square difference method. Finally,
repeat step 1 to step 3 for twice. The average best-fit D value is the best D value of that
transcript (see McKee et al., 2000, for a complete flow chart). A high value of the
D-measure reflects high lexical diversity, and a low value means low lexical diversity.
The calculation of D-measure takes different sample sizes into consideration, so it is
proven to be a more valid and reliable measure of lexical diversity (MacWhinney, 2000;
McCarthy & Jarvis, 2007; McKee et al., 2000).

Liu and her colleagues (2008) used D-measure to quantify vocabulary diversity of
speech samples in their cross-linguistic study about early lexical development. They
found both language and age had significant main effects on lexical diversity.
Mandarin-speaking children had their mean D value of 44.21. They also found that
differences between any two age groups are significant, except for the difference
between 25-36 months old and 37-48 months old. The results reveal that children’s

speech becomes more diverse with increasing ages.

2.2.4. Performancein semantic categories

Peng and Chong (2010) have conducted a study of early acquisition of nouns from
two Mandarin-speaking children age from 1 to 3 years old. They have categorized
nouns into kinship terms, organs, clothing, device terms, vehicles, food, animals, natural
objects, and colors. Their study has indicated that children’s early noun acquisition is

restricted by children’s cognitive ability and language inputs. Children acquire the
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category of device nouns, such as % (déng, lamp), % (bi, pen) and 3k (qit, ball),
more frequently than nouns of other categories. On the other hand, the production of
nouns in categories like kinship terms, organs, natural objects and colors is relatively
few. The high frequency of producing device nouns is due to the frequent inputs in
children’s daily life. Besides, children’s cognitive ability also has effects on their
language acquisition, so children acquire color terms later until three years old.

Sheng et al. (2012) examined Chinese young children’s Mandarin development in
Nanjing, using a revised Chinese version of MCDI (Liang et al, 2001). The study was
done with 326 toddlers of two age stages, 14-16 months and 24-26 months. They have
found that toddlers at stage 1 could express 42.09 words (SD = 64.43), and they
acquired more onomatopoeia words than words in other categories (i.e. nouns, verbs,
adjectives/adverbs, conventional game words, numeral words, quantifiers, interrogatives,
pronouns, directional words, and time words). Besides, they could express more verbs
than nouns. The results of stage 1 further showed that the age of 15 months was found
to be the critical period of producing nouns, verbs, adjectives/adverbs, conventional
game words and onomatopoeia.

Likewise, Lee (2014) has found in her study that animals, tool, and food
contributes the most proportion on nouns in early Hakka vocabulary acquisition. She
also concluded that the process of acquiring nouns, such as personal pronouns, body
parts, clothing, tools, food, and animals, coincided with cognitive development.
Additionally, children acquire nouns which are familiar and close to them first, and
acquire nouns which are unfamiliar and far away later. Besides, children even invented
new words for colors, for example, the strawberry color.

Kuo, Tsay, and Peng (2005) also classified Taiwanese nouns into 22 categories

which were adapted from Jiang’s (2000) classification. Kuo et al. (2005) compared their
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results with Jiang’s (2000) results, and they have found that categories in which nouns
occurred most frequently were overlapped in two studies, including animal, food, body
parts, natural phenomenon or substances, fruits and vehicles. Thus, it seems that objects
which children contact most often are usually most frequently produced in children’s

language no matter in which language.

2.2.5. Basiclevel effects

Human beings can classify objects of similar features into one category in order to
make the world less complex, and this process is called “categorization” (Bancroft,
1995). Based on personal experiences and social background, people categorize objects
differently. Generally speaking, objects can be categorized at different hierarchical
levels, and there exists a common basic-level at which human beings tend to represent
objects in the world. The common level of categorization is called basic-level category
(Rosch, 1976; Rosch, 1978). Besides, Rosch et al. (1976) proposed a three-level
categorization: basic level, superordinate level, and subordinate level based on the
prototype theory (Rosch, 1973; Rosch & Mervis, 1975).

(1) Superordinate category: objects which are the most general and abstract,
with fewer common features and lower resemblance among the members.

(2) Basic-level category: objects which are concrete and share more common
features among members. Members in one class have similar shapes and can
be distinguished from those in other classes with other features.

(3) Subordinate category: objects which are the most specific and concrete.
Members have higher within category resemblance and many individual
features to distinguish them from the contrasting subordinate category.

According to Rosch et al. (1976) and Rosch (1978), objects in the basic level
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category are the most concrete objects, the shortest lexicon, the most useful level of
classification, the most frequently used terms, and the first acquired terms for children.
Rosch and her colleagues (1976) also found that children as young as three years old
have already mastered the basic-level category. Even two-year-old children have had
basic-level categories, although the members of basic-level are different from adult’s
concepts. The discrepancy between children and adults becomes smaller when children
increase their lexicon and social experiences. In the experiment of Mervis and Crisafi’s
study (1982), they found that basic-level terms are more advantageous to children’s
lexicon learning than superordinate terms and subordinate terms.

Besides, Jiang (2000) extended the basic level effect to examine Mandarin nouns
in adults’ and children’s lexicon. She uses several criteria to examine the basic-level
effect in Mandarin, such as basic-level lexicon should be at the central level, concrete,
shortest, highly frequently-used, high derivative, and early acquired. Based on these
criteria, she analyzed word derivativity, word frequency and the learning order of words.
She found that children as young as 11 to 24 months old had 70% lexicon which was
basic-level words, followed by subordinate words and superordinate words. Basic-level
words were the most derivative and highly frequently used than the other two levels.
She further found that basic-level words which were related to children’s daily life had
much higher derivativity, and much higher frequency of use, such as basic-level words
about animals, food, toys and transportation vehicles. In terms of toys and fruits,
superordinate words were even more frequently used than basic-level words.

However, Jiang (2000) took only eight semantic categories into consideration and
only selected one word to represent each category of each level when discussing the
derivativity and the frequency of children’s use. The eight categories are animals, plants,

food, fruits, clothing, toys, furniture, and transportation vehicles. Her analysis was not
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comprehensive enough, so more semantic categories are included in this study to
explore the basic level effect on Mandarin vocabulary from young children.

There is a study of basic-level effect on Mandarin vocabulary with various research
methods. Zeng and Zou (2012) have conducted their study with three methods:
controlled experiments, longitudinal case data, and Zhou’s corpus data to investigate the
early development of category levels of Mandarin-speaking children. Their results
showed that basic-level words were dominant in comprehension and production of early
vocabulary. Basic-level words were acquired first, followed by subordinate words and
superordinate words. They further found a correlation between the development of
categorization and language development. The development of categorization ability
promotes children’s early language development.

A study of basic-level effect on another language, Hakka, also reached the same
conclusion. In Lee’s study (2014), her results have shown that a large number of Hakka
nouns were basic-level words, subordinate words were fewer than basic-level words,
and superordinate words were the least. In terms of the frequency of use, basic-level
words were used with a higher frequency than superordinate words and subordinate
words. Adopting Jiang’s theory of the ability of deriving new words (Jiang, 2000),
basic-level nouns had the highest ability of deriving new words. Basic-level nouns of
the category of tools had the best ability to derive new words. Besides, she also
discovered that the timing of acquiring Hakka nouns of the superordinate level and

subordinate level categories differs according to the types of nouns.
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Chapter 3

M ethodology

This chapter introduces the source of language samples, and how they were
analyzed. The language samples were archived in Taiwan Corpus of Child Mandarin
(Cheung, Chang, Ko, & Tsay, 2011). The analyses focused on examining vocabulary
growth and vocabulary organization. Vocabulary growth is defined as how vocabulary
grows in the aspect of quantity. It was measured by computing the number of words,
type/token ratio, D measure, and noun/verb ratio. Vocabulary organization is defined as
how vocabulary grows in the aspect of word meanings. It was measured by computing
the number of noun types in different semantic categories and the three levels of

categorization.

3.1. About the TCCM corpus

3.1.1. Taiwan Corpusof Child Mandarin

The language samples examined in this study are from the Taiwan Corpus of Child
Mandarin (Cheung, Chang, Ko, & Tsay, 2011), hereafter TCCM ' TCCM is a
recently-built corpus which contains scripts transcribed from Mandarin-speaking
children’s language samples from past studies conducted in Taiwan. TCCM is a
language data exchange system which aims to provide an open access for general public
and researchers, and to use a standardized format to transcribe and code the language

samples collected in Taiwan. This corpus follows the standards of the Child Language

' TCCM website: http://taiccm.org/
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Data Exchange System (CHILDES) (MacWhinney, 2000), the most important child
language system in the world, using its CHAT format and CLAN tools (MacWhinney,
2000). Besides, TCCM is a browsable database, so researchers can directly do analyses
on the website.

TCCM has contained 362 files. Children’s age ranges from one year and five
months (1;5) to eight years and five months (8;5). There are several different types of
language samples in this corpus for different research interests. It includes language
samples not only from typically developing children but also from children with
specific language impairment. Besides, children’s language samples are not limited to
only daily conversation. The data includes samples from parent-child book-reading,
child story-reading, and children’s spontaneous speech. In TCCM, the HTCO1 (Cheung,
1998) database provides data from children’s spontaneous speech; the HTC02 (Cheung,
2003) database contains samples from children with specific language impairment, but
this database has not been accessible yet; the CICO1 (Huang, 2009) database provides
data from parent-child book-reading conversation; the CJC02 (Chang, 2003) database
provides data from adult-child conversation. In order to prevent possible effects from
genre types and effects from the difference between typically developing and impaired
children, the language data examined in the present study was limited to only one
specific type. That is to say, only language samples from spontaneous conversation
produced by typically-developing children, the HTCO1 database, were examined.

The transcription has been processed. The utterances in the transcripts have been
segmented and part-of-speech has been tagged onto words. The standards of word
segmentation and part-of-speech tags are mainly based on Segmentation Principle for
Chinese Language Processing (Chinese Knowledge Information Processing Group,

1998b), and a technical report about Sinica Corpus provided by Chinese Knowledge and
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Information Processing Group in Academia Sinica Institute of Information Science
(CKIP Group, 1998a; CKIP Group, 1998b). It also refers to Elementary School
Children’s Common Words Report (National Languages Committee, 2000), The POS
Guidelines for the Penn Chinese Treebank (Xia, 2000a), The Segmentation Guidelines
for the Penn Chinese Treebank (Xia, 2000b). It concerns the properties of
Mandarin-speaking children’s language development as well. Thus, the processed
language data in TCCM may provide researchers with much clearer data and a more

convenient way for searching or follow-up analyses.

3.1.2. Use TCCM rather than CHILDES

In the field of corpus-based studies about child language, CHILDES has been the
most important and well-known corpus, but it is not the best choice in the present study.
The three disadvantages of using CHILDES are regional difference of Mandarin,
inconsistent transcription system, and insufficient parts-of-speech information.

The first disadvantage of using CHILDES is the regional difference of Mandarin.
Although Mandarin database is also provided in CHILDES, most of the data are
recorded in Beijing and Nanjing, China, only a few data are from Hsinchu, Taiwan. As a
result, many corpus-based studies about child language development of Mandarin have
been based on data in the Beijing Mandarin database in CHILDES. For example, Tardif
(Tardif, 1996) has done her study about the issue of the predominance of noun or verb
in early language development with the Beijing Mandarin. Liu and her collaborators
(Liu et al., 2008) conducted a cross-linguistic corpus-based study, using the Beijing
Mandarin database as well. However, there are some dialectal variations among
Mandarin from different regions. CHILDES may be a choice for those who are

interested in Beijing Mandarin or Nanjing Mandarin, but it provides little help for
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researchers investigating Mandarin spoken by children in Taiwan. On the other hand,
TCCM collects language data from Mandarin-speaking children in Taiwan. Therefore,
researchers interested in Mandarin in Taiwan now have a choice of using TCCM.
Secondly, using CHILDES has the problem of inconsistent transcription system.
The Mandarin transcripts are transcribed either in Chinese characters or in Pinyin
system, the Standard Mandarin Romanization system (ISO 7098, 1982). Using Pinyin,
sounds of Chinese characters are represented in Roman letters. However, a serious
problem exists in the scripts transcribed in the Pinyin system. Pinyin system only
records sounds; as a result, homophones are represented identically. Since there are
more characters than sounds in Chinese, it is difficult to differentiate homophones when
Chinese characters are transcribed in Pinyin system. For example, the sound zuo could

represent &L (do/make), & (sit), and & (seat). A researcher could hardly determine

which of several characters should be applied when a single character in the form of
Pinyin exists without its context in a sentence. In addition to the difficulty of
determining the appropriate semantic meaning of the homophone, a researcher has to
deal with the problem of searching for a homophone of a specific meaning. Therefore,
investigators using Mandarin database in CHILDES have to rewrite the transcripts into
Chinese characters. On the contrary, the language samples in TCCM have been
transcribed in Chinese characters rather than in Pinyin system. An investigator can
examine the transcripts directly without the step of converting Pinyin system into
character system. Likewise, they can easily recognize the characters and the semantic
meanings of the homophones with the help of Chinese characters.

Lastly, researchers who have to take lexical category into consideration in their
study would find that the Mandarin database in CHILDES does not provide sufficient

parts-of-speech information. Any transcribed language samples have to be preprocessed
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before analyses. Sentences have to be segmented, and POS information has to be added
onto each word. Nevertheless, some of the transcripts in the Mandarin database in
CHILDES do not provide parts-of-speech information. Investigators have to tag POS
onto each word by themselves before their analyses. Rather, people using TCCM do not
have to do any preprocess. All of the language samples in TCCM have already been
segmented, and POS tags have been added onto all words of all scripts as well.

In brief, choosing CHILDES would have to deal with three disadvantages, while
choosing TCCM would not. The most important of all, the purpose of the present study
is to investigate language acquisition of Mandarin-speaking children in Taiwan, and

thus TCCM is better than CHILDES.

3.1.3. Data used in this study

In order to explore language development from a longitudinal observation,
language samples of children’s spontaneous speech in this study were retrieved from the
HTCO1 database (Cheung, 1998). The files were collected from 10 young children.
Children’s age range was from 1;5 (1 year and 5 months) to 4;3 (4 years and 3 months)
(mean = 32.76 months, SD = 8.25 months). The following Table 3.1 is the information
of each child in the HTCO1 database, including their age range, recording sessions,
number of child utterances, adult utterances and all utterances. These language samples
were audio-recorded at the child’s home once a month. The data was transcribed with
CHAT format using the CLAN analyzing tools (MacWhinney, 2000). Most children
have more than 10 recording sessions for more than one year. According to the CHAT
transcription format, utterances should end with an utterance terminator. The basic
utterance terminators are the period, the exclamation mark, and the question mark. Thus,

each line in a transcription contained one utterance which was also one intonation unit.
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Table 3.1: Children’sinformation in the HT C01 database.

Child Agerange Sessions Child utterance Adult utterance Total utterance
CHENG  3;1—3;11 11 3564 5246 8810
CHOU 2;1—3:4 16 5253 9131 14384
CHW 3;6—4;3 9 2685 3649 6334
JC 2;2—3;5 14 5244 8738 13982
Pan 1;7—3:9 19 3700 7028 10728
WANG 2;5—3:4 12 3192 4471 7663
wu 1;7—2;10 12 2854 8835 11689
WwuYsS 2;7—3;10 10 1879 5704 7583
XU 1;6—2;5 11 2726 3948 6674
YANG 1;5—2;9 13 2745 7131 9876

In the HTCO1 database, there are 127 files of spontaneous speech from 10
typically-developing children. In order to observe the developmental trend of different
age stages, children’s language samples were divided into 7 groups with six months as a
scale. Children of 25 months to 42months old contribute the most files. Three file are
from children younger than 19 months old, and another three files from a child older
than 48 months old. These six samples are insufficient to form groups of 13-18 months
and 49-54 months as other age groups with more than 10 samples, so these six files
were not included in the following analyses. Therefore, there are a total of 121 files
examined in the study. The following Table 3.2 provides the number of samples
analyzed in each age group, the number of children in each age stage, and the number of
utterances of children and adults.

Table 3.2: The information of samplesin each age group.

Age Samples  Child Child utterance Adult utterance Total utterance
19-24 months 19 4 4345 10957 15302
25-30 months 31 7 9537 19167 28704
31-36 months 28 7 6183 11682 17865
37-42 months 29 7 8360 14000 22360
43-48 months 14 4 3589 4812 8401
19-48 months 121 10 32014 60618 92632
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As seen in Table 3.2, the files are not equally distributed in age groups. Most files
are in the group of 25-30 months, 31-36 months, and 37-42 months. The other two age
groups consisted of 19 files in 19-24 months and 14 files in 43-48 months. There are a
total of 32014 child utterances and 60618 adult utterances in these 121 files. Children’s

mean age and standard deviation in each age group are provided in Table 3.3.

Table 3.3: The mean age and standard deviation in each age group.

Agerange Mean age SD
19-24 months 214 1.83
25-30 months 27.6 1.78
31-36 months 33.2 1.79
37-42 months 39.1 1.62
43-48 months 453 1.49

3.1.4. Lexical categories

Lexical category is also called part-of-speech. The standard of tagging
part-of-speech (POS) in the TCCM database is mainly adapted from Segmentation
Principle for Chinese Language Processing provided by Chinese Knowledge and
Information Processing Group of the Academia Sinica (CKIP Group, 1998a; CKIP
Group, 1998b). There are 28 POS tags used in coding the language samples. The 28
POS tags and the word class they represent are listed in Table 3.4 below. In subsequent
analyses, two lexical categories which are not Mandarin lexicon are excluded: foreign
words (CS), most of which are Taiwanese Southern Min, and unknown words (CHM).
Word frequency of each POS is presented in Table 1 in Appendix 3. A total number of

4026 word types and 75739 word tokens are included in the analysis.
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Table 3.4: The 28 POStags.

Tag Part of Speech Tag Part of Speech

ADV Adverb Npro Pronominal

ADJ Adjective Nt Time noun

ASP Aspect marker NEG Adverb of negation

CONJ Conjunction ONM Onomatopoeia
Nominal marker,

DE Adverbial marker, PREP Preposition
Complement marker

DT Determiner ON Quantifier

INT Interjection SFP Sentence final particle

CS Foreign words CHM Unknown word

IDM Idiom Va Stative verb

CL Classifier/measure word Ve Shi-word

MOD Modal Vi Intransitive verb

Nn Common Noun Vi Transitive verb

Nloc Localizer Vr Reduplicated verb

Nppn Proper noun WH Interrogatives “WH-"

In subsequent analyses, one of the measures of vocabulary growth is based on
noun-verb ratio. However, as what Tardif (1996) stated, the inclusion of nouns and
verbs is too broad and controversial. The classification of nouns and verbs may be
different due to different standards in various studies. Thus, the definitions of these two
word classes in TCCM are illustrated in detail. As for other parts-of-speech, the
corresponding examples are provided in the Appendix 1. Nouns and verbs can be
divided into some subcategories according to their meanings and functions. Noun
category in this corpus includes common nouns, localizers, proper nouns, pronominal,
and time nouns. Verb category is composed of stative verb, shi-word, intransitive verb,
transitive verb and reduplicated verb.

Noun: Nouns are tagged as Nn. Nouns includes all countable and uncountable
concrete nouns, abstract nouns, collective nouns, and children’s unique forms. Example
(3-1) lists the common nouns. Example (3-2) lists two children’s unique forms.

(3-1) % 3 (zhuozi, table), -k (shui, water), 4 # (xiangqi, aroma)

(3-2) kk#k® (zhizhichg, spider car), > #3§ 4 (xIboliyh, absorbing glass fish)
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L ocalizer: Localizers are tagged Nloc, including location words which indicate the
relative position of objects. A noun with a postposition is viewed as localizer as well.
The following example (3-3) lists location words. Example (3-4) demonstrates that the

postpositions 32 (li) and * (shang) are attached to a noun to indicate the location. The

whole phrase functions as a localizer.

(3-3) ¢ @ (zhongjian, middle/center), @ # (xib&i, northwest)

(3-4) #r + #2 (bgizili, in the cup), # } (dishang, on the ground)

Proper noun: Proper nouns are tagged as Nppn, including all proper names such
as the name of an individual person, place, etc., except for time-related names. Example
(3-5) lists the name of a person and the title of a book. In addition, country names and
city names are also proper nouns, as seen in example (3-6).

(3-5) £k ¢ (yGguangzhong, Yu Kwang-Chung), ## % (shijing, Book of Songs)

(3-6) @ ¥17 (xibany4, Spain), o~ #* (taibéi, Taipei)

Pronominal: Pronominals are tagged as Npro, including personal pronouns,
reflexive pronouns, demonstrative pronouns, and generic pronouns. The examples of
pronominals are listed below.

(3-7) personal pronouns: # (wd, I/me), = (ni, you), #* i (wOmen, we/us)
(3-8) reflexive pronouns: p ¢ (ziji, oneself)

(3-9) demonstrative pronouns: iz (zheli, here), i&if (zhébian, here/this side)

(3-10)  generic pronouns: 2. (zhi, it/them), # (qi, that)

Time noun: Time-related nouns are tagged as Nt, including the name of a
historical time and a repeated time. The name of a historical time means the name of a
dynasty and the reign title, as seen in example (3-11). The name of repeated time

includes dates, seasons, and festivals, as seen in example (3-12).
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(3-11) %8 (qingchéo, the Qing Dynasty), @ -~ (XTyudn, Anno Domini/ A.D.)

(3-12) % = (chantian, spring)

Stative verb: Stative verbs are coded as Va which are defined as describing states
of affairs, rather than actions. Stative verbs usually have only one argument. The items
in the example below are stative verbs. It shall be noted that sometimes stative verbs
such as %+ (hdo, good), #7 (xin, new), and /& % (piaoliang, beautiful) should be
classified into adjective when it precedes a noun.

(3-13) ~ (da, big), ® (gao, high), ;2% (langman, romantic),¥ 3 (Xinku,

toilsome), ¥ % (féngfi, abundant)

The coding of stative verbs in the TCCM database is different from the coding in

the CHILDES database. In the TCCM database, some stative verbs, such as /& %

(pidoliang, beautiful), are tagged as Va, while it is viewed as an adjective in the
CHILDES database. This coding standard is applied to both Mandarin and Cantonese
language samples in the CHILDES database. That is, what is coded as Va in the TCCM
database is tagged as an adjective in the CHILDES database, and such a difference may
lead to inconsistent results of some analysis such as computing the N/V ratios.

Shi-word: Shi-words are tagged as V¢, including the word #_ (shi, copula verb
be), i (xiang, resemble), and % >t (déngy1, equal). It is noteworthy that the word
(xiang) is polysemy. i§. (xiang) or % i§ (hdoxiang) also functions as a preposition or
an adverb. Thus, % (xiang) is only viewed as a shi-word, when expressing the

meaning of equal or having the function of the be verb.
Intransitive verb: Intransitive verbs are tagged as Vi, including verbs which

cannot take a direct object, including intransitive dynamic verbs, motion verbs, verbs in
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verb-object construction with locations as the object, and weather verbs. The following
examples are intransitive verbs.
(3-14) ¥ ¢ (kaihui, to hold a meeting), # (pdo, run), % (guangjié, go
shopping), T & (xiayu, rain)
In addition, some verbs need two arguments semantically, but the objects do not
follow the verb directly. Instead, the objects need to follow prepositions or to be fronted.

This kind of verbs is also classified as intransitive verbs. For instance, $4% (qithin,
propose) and = # (xindong, touch one’s heart) are also viewed as intransitive verbs.

Transitive verbs: Transitive verbs are tagged as Vt, including verbs which usually
need two arguments semantically and can take a direct object. Examples of transitive

verbs are listed below. Besides, the verb & (ydo, want) and the existential verb 7

(yOu, have) are also viewed as transitive verbs.
(3-15) #= (da, hit), & (jin, enter), ¥¢ (chi, eat), § (maii, buy), & *
(shiyong, use), *t (fang, put), 2 (qu, go), ## & (caixiing, guess)
Reduplicated verb: Reduplicated verbs are tagged as Vr. The reduplicated verbs
occur in some patterns. The patterns and examples are listed below.
(3-16)
AA: 4 4_ (z0uzdu, walk), 5§ 7 (kankan, look at)
AKX A3 §5gkigd (pdolaipdoqu, run around)
AX AT g+t prT (tidoshangtidoxia, jump up and down)

>k

A - # — # (qidoyiqido, knock again and again)

>

A% fAx Ar A% kA% (yuélaiyuépang, fatter and fatter)
- % A- % B: - % i#- % % (yimianshud yimianxiao, saying and smiling)
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- # A- ¥ B - #4 - #r (yibianzou yibianchi, walking and eating)

The coding of reduplicated verbs is the same as other POS, attaching the tag onto
each word directly. For example, 4_4_ (z0uzdu, walk) is coded is “Vr|4_2_"; §a X §5
4 (pdolaipdoqu, run around) is coded as “Vr|ig k g4 7, B+ B+ (tidoshangtidoxia,
jump up and down), is coded as “Vr|g*_F g* T ”. However, it is noted that the “A - A”
pattern is coded as “V|A Vr|— A” and the “4% %k 4% A” pattern is coded as “Vr|4% &k 4%
V|A”. For example, # — # (qiaoyiqiao, knock and knock) is coded as “Vt|# Vr|- #&”;
A% K A%L (yuelaiyuepang, fatter and fatter) is coded as “Vr|dk k4% Va2’ As for

more complicated word phrase, the phrase is segmented and coded separately as seen in

the following example.

(3-17)
From file "HTCO1 CHW402 08.cha"
*WAN: i - i B ey - #el ?

ni yibia zuo ta you méiyou yibianjiao
Is he barking at you while you sit down?
%mor:  Npro:2sg|i% Vr|- i# & Npro:3sg| Vt|3 NEG|iZ3 Vr|- i#

el 9

The following Table 3.5 provides the POS tags and examples of nouns and verbs
used in the TCCM corpus. Because different inclusion of nouns and verbs may lead to
debates on noun bias or verb bias in early Mandarin acquisition, a broad and strict
inclusion of nouns and verbs are taken into consideration when calculation N/V ratio.
Broad noun includes all subcategories of nouns; while strict noun includes only
common nouns Nn. Broad verb includes all subcategories of verbs, while strict verb

excludes stative verbs Va.
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Table 3.5: POStags and examples of nouns and verbsused in the TCCM corpus.

Tag POS Example
Nn Noun L3 -k o [F
zhudzi shui gongyuan
table water park
Nloc Localizer L i Bt kA
zhodngjian dishang shuili
middle on the ground in the water
Nppn Proper noun o o 2 Wt
taibeishi xiaoming shuangytzud
Taipei City XiaoMing Pisces
Npro Pronominal in i 14 Ae
nimen ta ziji
you he self
Nt Time noun 4 = Rt 5
chiintian xianzai zaoshang
spring now morning
Va Stative verb % * 5
gao da xinku
high big toilsome
Vc Shi-word F_ i
shi xiang
copula (look) like
Vi Intransitive verb & T & T
pao xiayu guangjié
run rain go shopping
Vit Transitive verb v, Sl ' ,3#
chi da you
eat hit you3sentence
Vr Reduplicated verb 7 A k4 2 W
kankan zOulaizéuqu giao “yiqiao”
look at walk around knock and knock
FAx kA% | ok
“yuelaiyue” pang
fatter and fatter

3.2. Measuring vocabulary growth

cumulative vocabulary, the frequency of POS, the proportion of POS, noun/verb ratio,

the type/token ratio of POS, and D measure.
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3.2.1. Vocabulary size

In order to get vocabulary size, type frequency in each age group was computed,
and it represented the number of distinctive words children produced in that period.
Besides, the number of cumulative vocabulary was also calculated and it would show
the number of new words in a stage. The procedure is to count the cumulative
vocabulary of each child first. Then, the mean cumulative vocabulary in each age stages
was computed. The calculation was done with the freq command in the CLAN tools,
and used the code below to get the total number of different word types in the transcript.

The freg code:

freq +t*CHI +t%mor +s"ADV*" +s"ADJ*" +s"ASP*" +s"CL*" +s"CONJ*"
+s"DE*" +s"DT*" +s"IDM*" +s"INT*" +S”MOD*" +S"NEG*" +s"Nloc*"
+s"Nn*" +s"Nppn*" +s"Npr0*" +g"Nt*" +SHONM*H +s"PREP*" +SVVQN*II
+S"SFP*" +s"Va*" +S"VC*" +S"Vi*” +S"VI'*" +S"Vt*" +S"WH*” @

The POS was specified in the code to prevent polysemy words from being counted
as one type when POS was not specified. For example, the number of types of the child
CHENG?’s language sample in 3;1 was 195 when the POS was specified, and 189 when
it was not specified. To count cumulative vocabulary, +u was added to the code to count
the merged total number of different word types from successive transcript files, to

prevent counting the same word type in several files repeatedly.

3.2.2. POSfrequency

Word frequency is calculated in terms of word types and word tokens respectively.
Counting the number of types makes us know how many different words children
produced, while counting the number of tokens makes us know the total number of
words children produced and which words they used most frequently. In this study, the
mean frequency and total frequency were calculated. The frequency calculation was
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done with the freq command in the CLAN program. For example, use the following
code to compute the frequency of words tagged as “ADV” in one children’s language
sample file, and the result like Figure 3.1 is obtained.

The freg code: freq +t*CHI +t%mor +s"ADV*" @

§ Clan - [CLANO
il File Edit View Tiers Mode Window Help

D|S|E| & @ & 2

> frog +%CHI +t®mor +5"ADVY @
freq +*CHI +t%mor +sADV* @
Wed Dec 04 23:47:40 2013
freg (19-Sep-2011) is conducting analyses on:
ONLY speaker main tiers ratching: *CHI:
and those speakers' ONLY dependent ters matching: ®MOR;

From file l7<'\‘d NTU GIL MA TR MA thesis data 534/ 'child corpus dataHTCO!all HTCOI'HTCO!_CHENG301_O1.cha>

6 Total nuraker of different itern types used
20 Total nuraker of items (tokens)
0.300 Type/Token ratio

>

Figure 3.1: The output of freq command.

The output contains the list of the words of that POS, the type frequency (Total
number of different item types used), token frequency (Total number of items) and TTR
(Type/Token ratio). The result shows that there are six words tagged as ADV in that file,
so the total number of different item types is six. The number in front of each item is the
frequency of that word; sum them up and get 20 which is the total number of tokens.
The type/token ratio of ADV is 0.30 in that file.

Mean word frequency of each age stage was computed. First, read all files of a
stage into CLAN and use the freq command to calculate the frequency of each POS in
each file. Then, add +f in the code to save the results as output files. One input file got
one output result file. The output files listed the words of that POS, and the type

frequency, token frequency and TTR. The next step was to calculate the mean frequency
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and its standard deviation in each age group. The total word frequency in each age
group was calculated as well, and this was provided to know the total number of words
produced by all children in a stage. To calculate the total number of words in each age
group, +u is used in the code, and it automatically merged the files and computed the
total word frequency.

However, one important thing to note is that the mean word type frequency
calculated by the above steps (calculation A) does not equal to the total word type
frequency divided by the number of files in an age group (calculation B). The
discrepancy between two calculations resulted from the repeated counting of one type
from different files in calculation A. When the word frequency of each file was counted
separately in calculation A, it was possible to count a word type as one type in file A and
count it again in file B. On the contrary, when the total word frequency was computed,
it merged all files first and then counted the word frequency. A word type was counted
as one type in this method of calculation. Consequently, the total word type frequency
divided by the number of files in an age group (calculation B) is an average number of
word types of knowing, whereas the mean type frequency (calculation A) is more like

an average number of word types of using.

3.2.3. Typeltoken ratio

The mean token frequency reveals the number of total tokens children may
produce in a sliced time, and the mean type frequency shows the number of different
words children may use. However, a child may know many different words but only
frequently use some of them, so type/token ratio needed to be examined. TTR of each
POS in each file was computed and then the average TTR in each age group was

calculated. The formula for TTR is:
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Number of word typs

TTR =
Number of word tokens

Since the result of freq command consists of the number of word types, tokens and
TTR, as Figure 3.1 has shown, thus, the calculation of TTR is done with the freq

command in the CLAN program as well.

3.2.4. POS proportion

Since the different sample size has influence on the word frequency of each age
group when comparing between parts-of-speech, the frequency need to be transferred
into percentage when comparing the proportion of POS. First, get the word frequency of
a POS and the total number of words in each file. Second, get the proportion of that
POS: dividing the total number of words in each file by the word frequency of that POS
in that file. The calculation formulation is listed below. Third, repeat the two steps
above for all POS in all files. Last, calculate the average proportion of a POS in an age
group. The POS type proportion and token proportion are calculated respectively.

Number of words of a POS
Number of all words

POS Proportion =

3.2.5. Noun/verbratio

In order to know whether children in the TCCM showed a tendency of noun bias or
verb bias, the noun/verb ratio (NVR) in types was computed. The calculation procedure
is as the following steps. First, the number of the noun types and verb types in each file
was calculated. Second, the ratio of nouns versus verbs in each file was the number of
noun types divided by the number of verb types, as the formulation below shows. Third,

calculate the average N/V ratio of each age group.
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Number of Noun types
NVR — f yp

Number of Verb types

When the number of noun types within a child’s vocabulary outweighs verb types,
the obtained N/V ratio will be higher than 1, and it will be viewed as “Noun Bias”. On
the contrary, when the number of verb types within a child’s vocabulary outweighs noun
types, the obtained N/V ratio will be smaller than 1, and it will be viewed as “Verb
Bias”. In addition, there has been a controversy about noun bias or verb bias in early
Mandarin acquisition, and one of the reasons of this controversy might be caused by the
different definition of nouns and verbs. Thus, a broad and strict inclusion of nouns and
verbs are taken into consideration when calculation N/V ratio. Four kinds of N/V ratios
will be obtained under four situations, as Table 3.6 below shows. Broad nouns include
all noun categories, common nouns (Nn), localizers (Nloc), proper nouns (Nppn),
pronominals (Npro), and time nouns (Nt), while strict nouns include only common
nouns (Nn). Meanwhile, broad verbs include all verbs, stative verbs (Va), Shi-words
(Vc), intransitive verbs (Vi), transitive verbs (Vt), and reduplicated verbs (Vr), whereas
strict verbs exclude stative verbs (Va), since stative verbs are viewed as adjectives in
some studies.

Table 3.6: Noun/Verb ratios of different inclusion of nouns and verbs.

. Broad Noun Strict Noun
Noun/Verb ratio )
(all noun categories) (only common noun)

Broad Verb

NVR 1 NVR 3

(including stative verb)

trict b

Strict Ver NVR 2 NVR 4

(no stative verb)

3.2.6. D-measure

In this study, D values are calculated to examine the lexical diversity of children in
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different age groups. D-measure is calculated by using vocd command provided by the
CLAN program (MacWhinney, 2000; McKee et al., 2000). First, read in the transcript
into the CLAN program. Second, use the vocd command to compute the D value of that
transcript. An example of the output of vocd is provided in Appendix 2. Third, calculate
the average D value of each age group. The mean D value should provide some
indications. As children grow up, their speech should become more complex and

diverse. Thus, an increasing D value with increasing age is expected.

3.3. Measuring vocabulary organization

Vocabulary can be classified into different groups according to their concept
meanings or their conceptual levels. Although children may acquire more vocabulary
with increasing ages, words they acquire may be from the same or different categories.
Vocabulary organization is defined as children’s language competence in different
conceptual levels and in different semantic categories. In this study, vocabulary
organization was measured by computing the number of nouns in different semantic
categories and conceptual levels. Children are expected to know more words from
various semantic categories in their later age stages than in earlier age stages. Moreover,
they are also expected to acquire more basic-level words in their earlier life and more

superordinate and subordinate words in later age stages.

3.3.1. Classification of semantic category

The classification of nouns is different in various studies. The semantic categories
of nouns in this study is based on MacArthur-Bates Communicative Development
Inventory (MCDI) (Taiwan version) (Liu & Tsao, 2010), Jiang (2000), and Lee (2014).

The MCDI (2010) has two forms for children of different ages. The infant form
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was designed for 8- to 16-month-old children, and the toddler form was designed for
16- to 36-month-old children. There were 17 semantic categories in the infant form and
19 categories in the toddler form. Since the language samples in the present study were
from children of 19 months to 48 months old, categories in the toddler form were
adopted. The categories were: animals, body parts, vehicles, food and drink, clothing,
toys, small household items, furniture and rooms, outside things, places to go, games
and routines, people or pronouns, words about time, prepositions and locations, action
words, connecting words, descriptive words, demonstratives and quantifiers, and
question words. Only categories about nouns were examined, so action words,
connecting words, descriptive words, and question words were excluded.

In Jiang’s (2000) study, she used more categories to classify nouns. Her
classification was based on the meanings of words and how people used it in their daily
lives. There were 26 categories: animals, food, body parts, toys, vehicles, clothing,
fruits, natural phenomena and natural materials, tools, stationery, household appliances,
insects, vegetables, plants, colors, shapes, furniture, tableware, cleaning supplies,
medicine, musical instruments, kinship terms, places and architecture, numerals, people,
and abstract nouns. In her study, the categories of kinship terms and people were viewed
as proper names which were excluded from her analyses. On the other hand, Lee (2014)
used 13 categories in her study about the acquisition of Nouns of Hakka. The categories
were: people, body parts, clothing, tools, food, animals, natural phenomena and
materials, toys, colors, shapes, names of locations and buildings, numerals, and abstract
nouns.

Table 3.7 provides the comparison of classifications among the studies mentioned
above. The classification of nouns in the present study was mainly based on the

categories of Lee (2014), adopting the advantages of classifications of MCDI (Liu &
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Tsao, 2010) and Jiang (2000), and formed 17 categories:

(1) People: # # (g€ ge, brother), /| 5 #x4x (xidoma shushu, Uncle Ma), T“? e |
(yisheng, doctor)

(2) Pronouns: # (w0, 1), &%t (zh¢ xi€, these), %] &+ (bié rén, someone else)

(3) Body parts (including body-related phenomena): # ¥ (zui ba, mouth), + (shou,
hand), # -k (bi shui, runny nose)

(4) Clothing: ¢t & (waitao, coat), ™+ (mao zi, hat), # = (ku zi, pants)

(5) Vehicles: + # (k& chg, truck), ;¥ & (qichg, car), ¥ # (huo chg, train)

(6) Tools: 3 7 (jidn dao, scissors ), < 4% (shou bido, watch)

(7) Furniture: % (chuang, bed), % + (zhuo zi, table), ™ (mén, door)

(8) Food: % * (guo zhi, juice), # * (ping guo, apple), 4< (fan, rice)

(9) Animals (including body-parts of animals): = % (da xiang, elephant), -] &
(xido nido, birs), & = (w¢i ba, tail)

(10) Natural phenomena and materials: = & (tai yang, sun), #f (shu, tree), 7= (hua,
flower)

(11) Toys: % (qiu, ball), 44 (wa wa, doll), -] #& ¥ (xido ti qin, violin)

(12) Colors: iz ¢ (hongsé, red), % ¢ (lii s¢, green)

(13) Shapes: 175 (yuan xing, circle), = % 3} (san jido xing, triangle)

(14) Locations and buildings: # 4 F] (dong wu yuan, zoo), & & (xué xiao, school),
o A4 (tai béi, Taipei), )}?} (qido, bridge)

(15) Spatial words: + i# (you bian, right side), %4 (jia li, at home)

(16) Numerals: 7 (wu, five), = 2 (san didn, three o’clock)
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(17) Abstract nouns: # ¥ (gu shi, story),

=

E]

# (yIn yue, music)

Table 3.7: Semantic categoriesin different studies.

MCDI
) Jiang (2000) Lee (2014) This study
(Liu & Tsao, 2010)
1 kinship terms people
people or pronouns people
2 people pronouns
3 body parts body parts body parts body parts
4 clothing clothing clothing clothing
5 vehicles vehicles vehicles
tools
Stationery
household appliances
6 household items tools tools
Tableware
cleaning supplies
medicine
7 furniture and rooms furniture furniture
food
8 food and drink Fruits food food
Vegetables
animals
9 animals animals animals
insects
natural phenomena
0 outside things and and natural materials natural phenomena natural phenomena
natural phenomena and natural materials and natural materials
plants
toys Toys and musical
11 toys ) toys
musical instruments instruments
12 colors colors colors
descriptive words
13 shapes shapes shapes
14 places to go locations
places and names of places and
prepositions and architecture architecture .
15 ) spatial words
locations
demonstratives and
16 ) numerals numerals numerals
quantifiers
17 words about time abstract nouns abstract nouns abstract nouns
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To explore the distribution of children’s lexicon in semantic categories, the present
study calculates the sum frequency of each category in each age group. It will provide a
general scope about how children’s speech organizes. Vocabulary which has an
unidentifiable meaning or was not completed will be excluded from the analysis. For

example, ¥ (bdo, treasure) is to be ¥ &| (bdojian, treasured sword) as shown in

(3-18). The child did not complete it, so it was excluded.

(3-18)  From file "HTCO1 _WUYS208 02.cha"
*EXA: = B ¢ A -3 ?
zh¢ ge jiao shénme mingzi
What’s the name of this?
*CHL: & 3 & .
zhe¢ you jian
There is a sword.
*EXA: 5 ?
ha
What?
*CHI: § +...
bao
Treasured...
*CHI:  # 8% 5 & Fa .
budaixi yOu jian baojian
There is a sword, a treasured sword in the glove puppetry.
*EXA: &l .
bdojian
A treasured sword.
*EXA: & a1 F g FL?
a ta de bdojian ne
Ah, where is his treasured sword?

Another one is ¥ ¥ (hil hil) as seen in the following example (3-19). It had an

unclear meaning, so it was also excluded from the analysis either.

(3-19)  File "HTCO1 _JC302 11.cha": line 2469. Keyword: ¥ r¥
*EXA: i & HRE 2= B ?
zh¢ shi shénme shihou mai de
When was this bought?
*CHL: & £ 7% B % .
w0 nd na ge lai
I take that here.
*EXA: 4 .
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hao
OK.

*CHI: # £ 78 @ efef |
wo na na ge hiha
I take that huhu.

*CHI: (O S S S
ni bu yao nd 0O
Don’t take it.

*EXA: 4 .
hao
OK.

3.3.2. Conceptual levels

Nouns were classified into three conceptual levels: superordinate level, basic level,

and subordinate level. In this study, the categorization followed the principle provided

by Rosch et al. (1976). The steps of classifying words into conceptual levels are:

(1)

2)

€)

Superordinate nouns were the most abstract. Basic-level nouns were the
words which could give a concrete image of an object. Subordinate nouns
were the specific names or types of a basic-level category.

“X 1s a kind of Y.” If Y was a superordinate word, X was viewed as a
basic-level noun. If Y was a basic-level word, X was viewed as a subordinate
noun (Miller, 1990). For example, “dogs are a kind of animal,” so dogs were
classified as basic-level nouns. “Chihuahuas are a kind of dog,” so
Chihuahuas were classified as subordinate nouns.

Nouns in the category of animals were not classified by the biological
taxonomy. A noun was classified as a basic-level noun when the animal it
represented was far from the prototype and people seldom used the general

basic-level noun to name it. For example, £ 4§ (qi €, penguin) is a kind of
% (nido, bird), but it is not a prototype of a bird. Thus, £ #§ (qi é, penguin)

was classified as a basic-level noun.
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(4) Refer to the E-HowNet (CKIP Group, 2011), which is a lexical knowledge
base consisting of definitions for lexical senses and an ontology, to find a
suggested level when it was difficult to decide the conceptual level a noun
belonged to.

Table 3.8 provides examples of conceptual levels. The total number of types of
each conceptual level in each age group was calculated. Moreover, the total number of
types of each conceptual level in each semantic category was also computed. Noun lists
of semantic categories and conceptual levels in all age stage are provided in the
Appendix 5.

Table 3.8: Examplesin conceptual levels.

Conceptual level Example
Superordinate 1k 3 P
gong ju dong wu wan ju
tool animal toy
"""" Basiclewd & 5 %
bi Ma Qiu
pen horse ball
""" Subordinate &% m§  gx
qgian bi ban ma lan qit
pencil zebra basketball
N *z 5 3k
gang bi taikong ma bang qiu
fountain pen space horse baseball
4 4 [R5
cai s¢ bi bao ling qit
color pen bowling ball
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Chapter 4

The Profile of Children’sEarly L exicon

4.1. Analysisof children’svocabulary growth

4.1.1. Vocabulary sizein all stages

Children’s vocabulary size is reported in this section. The frequency distribution
was examined by two dimensions, POS and age stage. The following table provides the
word frequency and proportion of main POS in the analyzed data: Noun, Verb, ADV,
CL, QN, ADJ, CONJ, PREP, WH, and MOD. Other parts-of-speech were classified into
the category called others, because they may not be able to reflect children’s language
development, such as idioms (IDM), sentence final particles (SFP), interjections (INT),
and onomatopoeia words (ONM). POS which had fewer than 10 types was also
classified into others, such as determiners (DT), aspect markers (ASP), nominal markers

(DE), and adverb of negation (NEG).

Vocabulary size of each POS

Vocabulary sizes of all parts-of-speech are illustrated here. Table 4.1 presents the
word frequency and proportion of each POS in the language samples. Table 4.1 shows
that nouns and verbs are the main POS. In the aspect of word tokens, the database
contains mainly nouns and verbs, about 58%, followed by classifiers 4.8% and adverbs
4.1%. Quantifiers, WH-words, and modals are about 5.2% of all tokens. The number of
tokens is fewer than 1000 in ADJ, CONJ and PREP. Others are about 25% of all tokens,
mainly from SFP, INT, DT, ASP, DE, and NEG. However, the type frequency reveals
that 1892 noun types and 1444 verb types contribute about 83% among all word types.

The third main POS is adverb, 109 different types. The remaining 7 parts-of-speech
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contain less than 100 different types in each of them. The 7 word classes account for
about 6.0%. The POS in the group of others accounts for 8.1% of all word types.

Table4.1: Thetotal number of main POS.

POS Word Token Percentage Word Type Percentage TTR
Noun 20543 27.1% 1892 47.0% 0.092
Verb 23513 31.0% 1444 35.9% 0.061
ADV 3098 4.1% 109 2.7% 0.035
CL 3616 4.8% 64 1.6% 0.018
ON 1344 1.8% 60 1.5% 0.045
ADJ 554 0.7% 49 1.2% 0.088
CONJ 811 1.1% 28 0.6% 0.035
PREP 790 1.0% 21 0.4% 0.027
WH 1453 1.9% 17 0.4% 0.012
MOD 1121 1.5% 14 0.3% 0.012
Others 18896 24.9% 328 8.1% 0.017
SUM 75739 100% 4026 100% 0.053

The high TTR reveals that the vocabulary diversity is higher in nouns, 0.092, verbs,
0.061, and adjectives, 0.088. Referring to the number of types and tokens, the high
vocabulary diversity means that children know many different words of nouns, verb and
adjectives. On the contrary, the low TTR indicates that the diversity is lower in
WH-words, 0.012, modals, 0.012, POS of others such as determiners, aspect markers,
nominal markers, and adverb of negation, 0.017, and classifiers, 0.018. Referring to the
number of types and tokens, the low diversity means that almost all types of WH-words,
modals, determiners, aspect markers, nominal markers, and adverb of negation are
frequently used in children’s speech.

The vocabulary size provides some indication about 10 children’s spontaneous
speech from 1.5 to 4 years old. First of all, nouns and verbs are the major types of
children’s vocabulary, accounting for more than 80%. Children also frequently use

nouns and verbs, accounting for about 60%. They also frequently used adverbs and
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classifiers in their speech, about 9%. Besides, the proportion of tokens of others, 25%,
indicated that children frequently used sentence final particles, interjections,

determiners, aspect markers, nominal markers, and adverb of negation.

Word frequency and TTR in each age stage

The frequency distribution in different age stages was also examined and is
presented in Table 4.2, including type frequency, token frequency and TTR in each age
group. Data in 19-24 months contains a total number of 5657 word tokens; 19726 words
in 25-30 months, 16669 words in 31-36 months, 23431 words in 37-42 months. Data in
the 43-48 months contains 10256 word tokens. In terms of the number of word types in
an age stage, 815 word types were collected in 19-24 months, 1774 word types in 25-30
months, 1668 word types in 31-36 months, 2028 word types in 37-42 months, and 1138
word types were collected in 43-48 months. Among 4026 word types in the language
samples, data in 19-24 months accounts for 20.2%; data in 25-30 months and 31-36
months accounts for more than 40% words; data in 37-42 months even accounts for
more than 50%. Data in 43-48 months accounts for 28.3% word types.

Table 4.2: Thetotal word frequency and TTR in each age stage.

Frequency 19-24 25-30 31-36 37-42 43-48
months months months months months
Type 815 1774 1668 2028 1138
20.2% 44.1% 41.4% 50.4% 28.3%
Token 5657 19726 16669 23431 10256
7.5% 26.0% 22.0% 30.9% 13.5%
TTR 0.144 0.09 0.1 0.087 0.111

As for TTR, the ratio in 19-24 months is the highest, 0.144 which means
vocabulary diversity is comparably higher in children’s earlier stages when they have

been acquiring new words in these stages. Thus, the possibility of children producing a
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new word in their speech is higher than later age stages. The TTR value decreases to
0.09 and 0.1 in the following two age stages. Later on, the value in 37-42 months is the
lowest, 0.087. The ratio increases to 0.111 in 43-48 months. The declining vocabulary
diversity may indicate that children have got familiar with the words that they acquired
in the earlier stages and begin productively using the vocabulary in their speech. The
slight increasing TTR in 31-36 months and 43-48 months may imply that children
learned some new words which they were able to understand or newly encountered in
the two stages.

A figure of word frequency is plotted, and an M-shaped distribution is shown in
Figure 4.1. The M-shaped distribution of word frequency may be influenced by the
different sample size in the age groups. As the previous section has mentioned, the
collected files are not equally distributed. Most files were from 25-30 months, 31-36
months, and 37-42 months. There are more tokens in an age group with more files, and
vice versa, an age group with fewer files contains fewer word tokens. However, it is
also possible that children do produce more words in the two stages, due to their

development rather than sample sizes.
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Figure4.1: Thedistribution of total word token frequency.
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The frequency distribution of each POS and the corresponding TTR in every age
group are provided in Table 2, Table 3 and Table 4 in Appendix 3. Generally, the total
frequency of POS in each age group is also an M-shaped distribution. But some
parts-of-speech with increasing types and tokens rather than an M-shaped distribution
may imply a development tendency with age, such as ADV, CL, QN, ADJ, CONJ, PREP,

and WH.

Cumulative vocabulary

Cumulative vocabulary of each child and the mean vocabulary size in each age
stage are provided in Table 4.3. As seen in Table 4.3, children’s mean cumulative
vocabulary is 290 in 19-24 months, 552 in 25-30 months, 741 in 31-36 months, 868 in
37-42 months, and 882 in 43-48 months. The rate of vocabulary growth is higher in
earlier stages before 42 months. However, the rate of vocabulary growth slows down in
43-48 months. Figure 4.2 shows that the vocabulary growth before 42 months is a steep
distribution, while the growth after 42 months is a flat distribution.

Table 4.3: Children’s cumulative vocabulary.

19-24 25-30 31-36 37-42 43-48

Child Age Session months months months months months
XU 1;7—2;5 10 284 474 — — —
YANG 1;7—2;9 11 222 444 623 — —
WU 1;7—2;10 12 420 811 912 — —
CHOU 2;1—3;4 16 — 772 1058 1369 —
WANG 2;5—3:4 12 — 472 871 1085 —
JC 2;2—3;5 14 — 444 604 951 —
CHENG 3;1—3;11 11 — — — 776 1146
CHW 3;6—4;0 6 — — — 352 646
Pan 1;7—3;9 19 233 444 694 916 982
wuUYS 2;7—3;10 10 — — 425 625 752
Mean 290 552 741 868 882
Note: The symbol “—" means no data was recorded.
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Figure 4.2: The mean of children’s cumulative vocabulary.

4.1.2. POSfrequency in all stages

POS frequency in different age stages is reported in this section. Table 4.4 is the
average type frequency of POS in each age group. As seen in Table 4.4, the average
total types increase from 89.3 to 209.6 word types before 37-42 months. The total word
types decrease to a mean of 189.6 types in 43-48 months, but it is still the second
highest word frequency. Since the word frequency was averaged, the decline may not
result from a fewer sample size in this stage.

Table 4.4: The mean type frequency of POS in each age stage.

POS 19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
Noun 323 56.4 50.8 67.7 59.1
Verb 32.3 64.8 65.1 76.2 67.0
ADV 2.4 7.1 9.8 13.5 11.3
CL 1.3 2.6 3.9 3.9 3.0
ON 1.6 2.4 3.5 52 4.4
ADJ 1.0 2.1 1.9 2.3 2.3
CONJ 0.4 1.7 2.9 3.8 3.6
PREP 0.7 2.3 2.8 3.8 32
WH 1.2 2.8 3.3 3.7 3.8
MOD 0.8 1.9 2.2 2.6 24
Others 15.3 22.4 22.8 26.9 29.5
Total 89.3 166.4 168.8 209.6 189.6
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Examining the mean word types of each POS in five age stages, almost all POS
show a similar increase pattern as the total word types: the word frequency is the lowest
in 19-24 months, the word frequency keeps increasing stage by stage until 37-42
months, and the frequency declines in 43-48 months. Figure 4.3 presents the line graph
of word frequency of POS in different age stages. The figure shows that the frequency
distributions of nouns, verbs, and adjectives are an M-shaped distribution, while the
distributions of other parts-of-speech are in a steep raising distribution before 42 months

and a decreasing distribution after 42 months.
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The number of word tokens of each POS was also computed. Table 4.5 is the
average word token frequency of POS in age stages. As seen in Table 4.5, the mean total
word tokens is 297.7 tokens in 19-24 months, 636.3 tokens in 25-30 months, 595.3
tokens in 37-42 months, and 732.6 tokens in 43-48 months. The frequency distribution
is an M-shaped distribution. There was a tremendous increase in word tokens in 25-30
months and 37-42 months, but a decrease in 31-36 months and 43-48 months. Since the
word frequency was an average value, the M-shaped pattern may not result from
different sample sizes in the stages; instead, it may be children’s real performance
before they were 4 years old.

Table 4.5: The mean token frequency of POSin each stage.

POS 19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
Noun 93.0 188.6 154.3 207.3 185.6
Verb 97.7 217.1 183.1 237.3 208.6
ADV 53 21.3 25.6 41.0 30.6
CL 11.7 243 31.9 399 42.1
ON 54 7.7 13.9 154 11.9
ADJ 1.8 5.9 3.9 5.8 4.1
CONJ 1.0 3.8 8.0 12.2 6.9
PREP 1.6 5.9 7.6 9.3 6.8
WH 4.4 10.9 13.4 14.3 17.4
MOD 1.1 9.1 8.0 14.3 12.6
Others 74.7 141.8 145.6 211.1 205.9
Total 297.7 636.3 595.3 808.0 732.6

As seen in the above table, children produced more nouns and verbs than other
POS in all stages. They produced about a mean of 93 nouns and 97 verbs in 19-24
months, but they produced about more than 100 nouns and verbs in later stages. The
frequency distributions of nouns, verbs, adjectives, and modals are also an M-shaped
distribution. The declined token frequency in 31-36 months and 43-48 months may
imply that children learn to use other methods to express their ideas, such as using more

vocabulary in other word classes. This seems to be the case that the number of word
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tokens keeps increasing in ADV, CL, QN, CONJ, PREP, WH, and others until at the

37-42 months. Figure 4.4 shows the line graph of word tokens of POS in each stage.
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Figure4.4: Theline graph of word tokensin POS.

In summary, there are two stages showing a steep increase of vocabulary, 25-30
months and 37-42 months. The trend keeps steady or decreases in 31-36 months. From
the aspect of ages, it shows that the number of nouns, verbs, adverbs and others
outnumber the number of rest parts-of-speech in all stages. However, there are more

classifier and quantifier tokens than adverbs. From the aspects of POS, it shows that the
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fewest number of words are in 19-24 months, but the number increases with aging in all

POS. Besides, words in 37-42 months have the highest number of words for most POS.

4.1.3. TTRin all stages

The diversity of children’s vocabulary is reported in this section. If children
acquire new types, then the TTR will increase; meanwhile, if children acquire no more
new types and repeatedly use words they have known, then the TTR will decrease. The
Table 4.6 below offers the mean TTR of POS in each age group.

Table 4.6: The mean TTR of each POSin each age stage.

19-24 months 25-30 months 31-36 months 37-42 months 43-48 months

Noun 0.37 0.33 0.35 0.35 0.33
Verb 0.34 0.31 0.37 0.34 0.34
ADV 0.51 0.41 0.44 0.38 0.42
CL 0.22 0.21 0.15 0.1 0.11
ON 0.27 0.45 0.38 0.39 0.46
ADJ 0.36 0.41 0.48 0.51 0.49
CONJ 0.13 0.47 0.43 0.43 0.69
PREP 0.33 0.4 0.45 0.55 0.59
WH 0.32 0.51 0.45 0.33 0.39
MOD 0.47 0.37 0.37 0.24 0.25
Others 0.24 0.18 0.17 0.14 0.15
All POS 0.37 0.33 0.35 0.35 0.33

The highest TTR of a POS among five age stages were examined. Nouns, ADV,
CL, MOD, and others have a higher TTR in the earliest age group, 19-24 months. The
highest TTR of WH-words is in 25-30 months. Verbs have the highest TTR in 31-36
months. Adjectives have the highest TTR in 37-42 months. QN, CONJ, and PREP have
the highest TTR in 43-48 months. The result of TTR shows that content words like
nouns and verbs have a mid TTR (0.3 < TTR < 0.4). Function words and abstract
content words (WH, CONJ, QN, PREP, ADV, ADJ, MOD) have a high TTR (> 0.4).
Function words like classifiers and others have a low TTR (< 0.3).

Figure 4.5 is the line graph of the TTR of POS in each age stage. Nouns, verbs, and
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others have a flat line, which represents that TTR do not change much in different age
stages. Previous section reports that children acquire more types of nouns and verbs,
and children frequently use them as time goes by. TTR in this section also proves that
the TTRs of nouns and verbs have a flat trajectory. The declining TTRs of CL and MOD

indicate that children produce some classifiers and modals more frequently in later

stages.
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4.1.4. Development of POS across month stages

The result of mean proportion of POS in each age stage is reported here. Table 4.7
and Table 4.8 provide the mean proportion of POS in each age stage. Wordlist of POS
except for nouns and verbs are in Appendix 4.

Table 4.7: The mean proportion of POStypesin each age stage.

19-24 25-30 31-36 37-42 43-48

months months months months months

Noun 36.6% 34.2% 30.2% 32.1% 30.8%
Verb 35.8% 38.2% 38.1% 36.1% 35.6%
ADV 2.4% 4.0% 5.7% 6.5% 5.9%
CL 1.5% 1.5% 2.3% 1.8% 1.7%
ON 1.9% 1.5% 2.2% 2.6% 2.4%
ADJ 1.0% 1.1% 1.0% 1.1% 1.2%
CONJ 0.3% 0.9% 1.7% 1.8% 1.8%
PREP 0.7% 1.4% 1.6% 1.9% 1.7%
WH 1.3% 1.8% 2.0% 1.8% 2.1%
MOD 0.7% 1.2% 1.3% 1.3% 1.3%
Others 17.8% 14.1% 13.9% 13.1% 15.5%

Table 4.8: The mean proportion of POStokensin each age stage.

19-24 25-30 31-36 37-42 43-48

months months months months months

Noun 31.5% 29.6% 25.9% 25.5% 25.5%
Verb 32.8% 34.2% 30.6% 29.6% 28.8%
ADV 1.5% 2.9% 4.1% 5.0% 4.1%
CL 4.5% 3.3% 5.4% 5.0% 5.5%
QN 1.9% 1.1% 2.5% 2.0% 1.8%
ADJ 0.6% 0.9% 0.6% 0.6% 0.6%
CONJ 0.2% 0.5% 1.3% 1.4% 0.9%
PREP 0.5% 1.1% 1.2% 1.4% 1.0%
WH 1.3% 1.9% 2.4% 1.9% 2.5%
MOD 0.3% 1.3% 1.3% 1.9% 1.8%
Others 25.0% 23.1% 24.8% 25.8% 27.4%

Nouns: As seen in Table 4.7, children produced 36.6% noun types in the stage
19-24 months, 34.2% in 25-30 months, 30.2% in 31-36 months, 32.1% in 37-42 months
and 30.8% in 43-48 months. The noun proportion decreases gradually before children’s
36 months, later increases in the following six months before they were 42 months old,

56



and decreases again before 48 months old. In the aspect of tokens, a similar trend is
shown. The proportion of noun tokens in the 19-24 months is the highest 31.5%, and it
decreases in later stages, less than 30%. The proportion is about 25.5% after 31 months.

Verbs: Children produced 35.8% verb types in 19-24 months, 38.2% in 25-30
months, 38.1% in 31-36 months, 36.1% in 37-42 months, and 35.6% in 43-48 months.
The verb proportion increases in 25-30 months, and it does not change much in 31-36
months. In later stages, the proportion of verb types decreases gradually. On the contrary,
the token proportions of verb before 30 months, 32.8% and 34.2%, are higher than those
in the later stages.

Adverbs: Children produced 2.4% types of adverb in 19-24 months, 4.0% in 25-30
months, 5.7% in 31-36 months, 6.5% in 37-42 months, and 5.9% in 43-48 months. The
proportion of adverb increases gradually until children were 42 months old, and it
decreases after their 42 months. The token proportion of ADV shows a similar trend as
type proportion. Children produced 1.5% tokens of ADV, and gradually increased the
proportion until 37-42 months, 5%, and then decreased the proportion in 43-48 months.

Classifiers: Children produced 1.5% types of classifier in 19-24 months and 25-30
months, 2.3% in 31-36 months, 1.8% in 37-42 months, and 1.7% in 43-48 months. The
proportions of classifiers are the same in the first two stages. After children’s 30 months,
the proportion increases in 31-36 months, but it decreases gradually in the following
two stages, after they were 36 months old. On the contrary, children produced more
proportion of tokens than types of CL. They produced 4.5% CL in 19-24 months, 3.3%
in 25-30 months, 5.4% in 31-36 months, 5% in 37-42 months, and 5.5% in 43-48
months. Although children produced fewer types of CL, they frequently used CL.

Quantifiers: Children produced 1.9% quantifier types in 19-24 months, 1.5% in

25-30 months, 2.2% in 31-36 months, 2.6% in 37-42 months, and 2.4% in 43-48 months.
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The proportion of quantifier types decreases in 25-30 months, but it increases gradually
before 42 months. The proportion decreases slightly again in 43-48 months. The
proportion of quantifier tokens shows a similar trend, but the highest proportion is in
31-36 months, 2.5%. In the later stages, the proportion decreases to 1.8%.

Adjectives. Children produced 1.0% adjective types in 19-24 months, 1.1% in
25-30 months, 1.0% in 31-36 months, 1.1% 37-42 months, and 1.2% in 43-48 months.
The proportion of adjectives does not change much in five age stages. The token
proportions of adjectives are lower than 1%. The highest token proportion is in 25-30
months, and those in the rest age stages have no difference.

Conjunctions: Children produced 0.3% conjunction types in 19-24 months, 0.9%
in 25-30 months, 1.7% in 31-36 months, 1.8% in 37-42 months, and 1.8% in 43-48
months. The proportion of conjunctions increases gradually until 42 months, and it
remains unchanged in 43-48 months. A similar trend is found in token proportion of
conjunctions. Children produced only 0.2% conjunction tokens in 19-24 months, and
became more frequently use conjunctions with increasing ages until 37-42 month, 1.4%.
But the token proportion of conjunction decreases again in 43-48 months.

Prepositions. Children produced 0.7% preposition types in 19-24 months, 1.4% in
25-30 months, 1.6% in 31-36 months, 1.9% in 37-42 months, and 1.7% in 43-48 months.
The proportion of prepositions is the smallest in the first stage, and it increases stage by
stage until 37-42 months. After 42 months, the proportion is decreased again. As for
token proportion of prepositions, a similar trend is found. Children produced only 0.5%
of preposition tokens in 19-24 months, and became more frequently use prepositions
with increasing ages until 37-42 month, 1.4%. But the token proportion of conjunction
decreases again in 43-48 months.

WH-words. Children produced 1.3% WH-word types in 19-24 months, 1.8% in
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25-30 months, 2.0% in 31-36 months, 1.8% in 37-42 months, and 2.1% in 43-48 months.
The proportion of WH-words is the smallest in the first age stage, 19-24 months, and it
increases in the next two age stage before 36 months. After 36 months, the proportion is
reduced slightly in 34-42 months, but it increases again in 43-48 months, in which the
proportion of WH-words is the highest. A similar trend of token proportion in
WH-words is found. The proportion is lowest in 19-24 months, 1.3%, and it increases to
2.4 in 31-36 months. In the next age stages, the proportion of WH-tokens decreases in
37-42 months, and then increases again in 43-48 months.

Modals: Children produced 0.7% modal types in 19-24 months, 1.2% in 25-30
months, and 1.3% in 31-36 months, 37-42 months and 43-48 months. The proportion of
modals is the smallest in the first age stage, 19-24 months, and it increases in the
following three stages before 36 months. After 36 months, the proportion of modals
keeps unchanged in the following stages. In terms of proportion of modal tokens,
children produced fewer modals in 19-24 months, 0.3%. However, in later stages, the
proportion increases to 1.3% and 1.9% in 37-42 months. It decreases slightly to 1.8% in
43-48 months.

Others: Other POS types accounts for 17.8% in 19-24 months, 14.1% in 25-30
months, 13.9% in 31-36 months, 13.1% in 37-42 months, and 15.5% in 43-48 months.
The proportion of other POS types is the highest in the first age stage, 19-24 months,
and it decreases in the next three stages before 42 months. The proportion increases
again in 43-48 months, 15.5%. On the contrary, the proportion of tokens shows a
different trend. The proportion is 25% in 19-24 months, and it falls to 23.1%. After 30
months, children increase the tokens gradually. The highest proportion is 27.4% in
43-48 months.

Based on the results above, children’s vocabulary development trend was observed.
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Therefore, proportions of word frequency can be used to present the development trend
of children’s early Mandarin vocabulary. In early stage, 19-24 months, nouns and verbs
have the highest proportion of children’s vocabulary. After children’s 30 months, the
proportion of nouns and verbs will decrease. The proportion of 8 POS (ADV, CL, QN,
ADIJ, CONJ, PREP, WH, and MOD) is a small proportion but it will increase after
children’s 2 years old. The proportion of other POS is another story. The proportion of
types decreases after 24 months, but the proportion of tokens decreases in 25-30 months
first and it increases after 30 months. The results of children’s POS distribution
indicates that children acquire content words first and frequently use them in early ages,
whereas they acquire function words later, and increase the use of function words when

they are older.

4.1.5. N/Vratioin all stages

Noun/verb ratio in each age stage is reported in this section. Table 4.9 provides the
mean NVR of four types of noun/verb ratio in each age stage. As shown in Table 4.9,
the mean NVRI1 of 19-24 months showed the greatest value (M = 1.06, SD = 0.31),
indicating a noun bias. NVRI1 in the following stages implies a verb bias. The standard
deviation shows that the biggest within group difference is 0.31 in 19-24 months. The
later stages show a fluctuation in within group difference. It seems that children’s
individual difference is not steady.

NVR2 indicates a noun bias in all stages. The values are 1.4 in 19-24 months, 1.25
in 25-30 months, 1.02 in 31-36 months, 1.19 in 37-42 months, and 1.16 in 43-48 months.
The lowest value reveals nearly no bias. The standard deviation shows the biggest
within group difference is 0.45 in 19-24 months. The difference decreases to 0.27

gradually until 37-42 months. The difference increases to 0.35 again in 43-48 months. It
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reveals that the children’s individual difference gets smaller with increasing age.

NVR3 indicates a verb bias throughout five age stages. The values are 0.84 in
19-24 months, 0.68 in 25-30 months, 0.59 in 31-36 months, 0.67 in 37-42 months, and
0.64 in 43-48 months. The NVR3 in 19-24 months is the highest, indicating a weak verb
bias, while the lowest value in 31-36 months indicates a strong verb bias. The standard
deviation shows that the biggest within group difference is 0.30 in 19-24 months. In the
later stages, it shows a fluctuant individual difference.

NVR4 has a similar tendency as NVR1. The NVR4 indicates a noun bias in 19-24
months and a verb bias in later age stages. The standard deviation shows that the biggest
within group difference is 0.40 in 19-24 months and the difference decrease to 0.22
gradually until 37-42 months. The difference increases to 0.34 again in 43-48 months. It
seems that the children’s individual difference gets smaller as time goes by.

Table 4.9: Children’sNVR.

19-24 25-30 31-36 37-42 43-48
months months months months months
A S A O R Y M
S S R R
wes N RS o
R T S R R

Figure 4.6 is the line graph of all NVR across five age stages. It depicts that four
types of NVRs have a similar development trend. The NVRs are the highest in the early
stages. 31-36 months is the turning point. NVRs decrease sharply before 31-36 months,
and the ratios rise after then. As seen in the figure, NVR1 and NVR4 are extremely
close which implies that including broad or strict of nouns and verbs do not have much

difference. A weak noun bias is found in 19-24 months, and a verb bias is found in later
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stages. NVR 2 which includes broad nouns and strict verbs shows a noun bias
throughout all stages. On the contrary, NVR3 which includes strict nouns and broad
verbs reveals a verb bias throughout all stages. All types of NVRs can provide a
trajectory of children’s development of using nouns and verb, but the inclusion of broad

or strict nouns and verbs leads to different conclusions about noun bias or verb bias.

16

1.4 -

12 -
o 17
g —e—NVR1
So0s- :
2 —m—NVR2
Z 06 -

NVR3

0.4 1 s NVR4

0.2

0

19-24 25-30 31-36 37-42 43-48
Age (Month)

Figure 4.6: The development trend of Noun/Verb ratio.

4.1.6. D valuein all stages

The following section will identify and discuss the trends of D values of children’s
all words and their nouns and verbs. Table 4.10 provides the result of children’s D value.
As seen in Table 4.10, D values of all words increase from 31.24 in 19-24 months
gradually to the highest point 52.14 in 37-42 months, and it falls in 43-48 months. D
value of nouns, broad verbs (D.verb.1), and strict verbs (D.verb.2) also reveal the same
tendency, except for D value of nouns in 31-36 months shows a slightly decline. D
values indicate that more lexical diversity of all words than diversity of nouns and verbs.
Standard deviation shows that children’s individual difference is fluctuated. Generally,
the individual differences seem to be bigger in D value of all words than D value of
nouns or verbs.
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Table 4.10: Children's D values.

D 19-24 25-30 31-36 37-42 43-48
months months months months months

D.all mean 31.24 44.85 46.16 52.14 454

' sd 13.25 13.56 14.18 10.85 10.18
D.noun mean 12.31 16.73 16.5 19.04 15.51
sd 7.5 7.42 9.2 7.88 8.82

Dverbl mean 9.93 17.69 22.56 25.14 21.06
sd 541 9.4 9.29 9.93 4.77

Dverbo Mmean 7.35 12.66 17.15 18.93 16.19
sd 434 6.21 6.77 7.43 427

Note: D.verb.1 is D of broad verbs and D.verb.2 is D of strict verbs.

Figure 4.7 depicts the development trend of D values. D.verb.1 is D of broad verbs
and D.verb.2 is D of strict verbs. It reveals that all the D values have a rising tendency
until 37-42 months and it declines after then. Besides, D values of nouns and D values
of verbs are similar and strikingly close to one another. D values of broad verb and of
strict verb are parallel; meanwhile D values of nouns overlaps D values of strict verb

after 31-36 months. It indicates that lexical diversities of nouns and strict verbs are

similar.

—é—D.all

== D.noun
| _ D.verb.1
10 - l'/f/7‘—’\ —e—D.verb.2

19-24 25-30 31-36 37-42 43-48
Age (Month)

Figure4.7: The development trend of D value.
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In order to know whether age difference has effect on lexical diversity, a series of
one-way ANOVA was conducted to D of all words, D of nouns, and D of verbs, with
age group as the independent variable. The result of ANOVA of D of all lexicon shows
that a significant difference between different age groups is found [F(4,116) = 7.905, p
<.05]. The Schefte post hoc test reveals that the mean D value of all lexicon in 19-24
months is significantly lower than that in other age groups (p <.05). There is no
significant difference among the rest four age groups. As for D values of nouns, no
significant difference between age groups was found.

When it comes to D values of broad verbs, the test of homogeneity of variances
shows a significant difference [F(4,116) = 3.115, p <.05], which implies that equal
variances were not assumed, so the Brown-Forsythe test was used. The result shows a
significant difference between different age groups is found [F(4, 110.736) = 12.115, p
<.001]. A Dunnett’s T3 post hoc test implies that the mean D value of broad verbs in
19-24 months is significantly lower than that in other age groups (p <.05). The mean D
value in 25-30 months is significantly lower than that in 37-42 months (p <.05). No
significant difference of other groups was found.

The result of ANOVA of D of strict verb reveals that a significant difference
between different age groups is found [F(4,116) = 12.017, p <.05]. The Scheffe post hoc
test shows that the mean D values of strict verb in 19-24 months and 25-30 months are
significantly lower than that in other groups. There is no significant difference between
19-24 months and 25-30 months, and no significant difference among the rest age
groups either.

To sum up, D values of all words, of nouns, and of verbs all indicate the
development trajectory of children’s increasing lexical diversity as time goes by. A

statistically significant age effect on lexical diversity is found in D values of all words

64



and of verbs. D values in 19-24 months and 25-30 months are significantly lower than

D values in later stages. No significant difference is found between other stages.

4.2. Analysisof children’svocabulary organization

4.2.1. Distribution of semantic categories and conceptual levels

The distribution of semantic categories and conceptual levels of children’s nouns
will be illustrated in the following sections. The unidentifiable and incomplete words
(64 types, 115 tokens) were excluded in the analyses. Table 4.11 provides the
information of the total numbers and proportions of types and tokens in semantic
categories.

As seen in Table 4.11, the top five main categories of noun types are people, tools,
food, animals, and locations. These five categories account for 61.4% of children’s all
vocabulary in the samples. On the contrary, the numbers of types fewer than 20 are
pronouns, furniture, numerals, and shapes, accounting for only 3.4% of children’s
vocabulary. The results may indicate that people, tools, food, animals, and locations
appear the most frequently in children’s early life, so children have more chance to
acquire nouns of these categories. On the other hand, pronouns, furniture, numerals, and
shapes are categories with fewer types themselves, so children acquire fewer words of
these categories than categories with rich types.

The number of tokens was calculated to know how frequently children used the
words in their speech. As shown in the Table 4.11, the top five frequently-used nouns
are from categories of pronouns, people, animals, spatial words, and tools. These five
categories account for 74.8% of all word tokens. Pronoun is the most frequently used
category in children’s speech, accounting for 29.5%. Although there are a few pronoun

types, children use them the most frequently in their speech.
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Table 4.11: Thetotal numbers of nounsin semantic categories.

People Spatial Pronouns Tools Vehicles
type 386 90 18 239 120
% 21.5% 5.0% 1.0% 13.3% 6.7%
token 4942 1367 6020 1086 863
% 24.2% 6.7% 29.5% 5.3% 4.2%
L ocations Natural Clothing Shapes Body parts
type 147 62 54 11 71
% 8.2% 3.5% 3.0% 0.6% 4.0%
token 644 351 285 24 663
% 3.2% 1.7% 1.4% 0.1% 3.2%
Abstract nouns Toys Food Animals Furniture
type 129 82 172 158 17
% 7.2% 4.6% 9.6% 8.8% 0.9%
token 526 462 918 1871 106
% 2.6% 2.3% 4.5% 9.2% 0.5%
Numerals Colors SUM
type 14 25 1795
% 0.8% 1.4% 100%
token 19 281 20428
% 0.1% 1.4% 100%

Spatial words like i&42 (zh¢ i, here, 533 tokens) and i#:¥ (zhé bian, here, 205

tokens) have a high frequency in children’s speech, resulting in the high frequency of

spatial words. i&42 (zh¢ Ii, here) and i¢i# (zhé bian, here) can be used to replace

body parts or locations, as illustrated in the following examples. izi# (zhé bian, here)

in example (4-1) can be + (shou, hand) or any body parts. In example (4-2) it can be

% 7% (tian kong, sky). iz=42 (zhé i, here) in example (4-3) may be & & (ché ku,

garage), and in example (4-4) it can be #5 %= (qiang bi, wall) or % & (zhuo zi, table).

The three categories with fewest tokens are furniture, shapes and numerals, the same

trend as types, accounting for only 0.2%.

(4-1) From file "HTCO1 CHENG303_03.cha"
e |

*CHL: 3¢

T
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w0 zhebian yang la
I have an itch here.
(4-2) From file "HTCO1 Pan207 09.cha"
*CHL: ' = % b ol L
yueliang weishénme — zai zhébian ne
Why is the moon here?
(4-3) From file "HTCO01 CHOU204 04.cha"

*CHI: & 4% PET-
zai  zheli xi che

Wash cars here.
(4-4) From file "HTCO01 _CHOU210_10.cha"
*CHI: Jr¥#  +# 1 * A
J ayi kéyi fuo  zheli
Auntie J, you can put your hands here for support.

As for the numbers of words of conceptual levels, most of the noun types are
basic-level words, accounting for 50.2 % of children’s lexicon. Subordinate words
account for 47.7%, and superordinate words is the fewest, only 2.1%. However, the
number of noun tokens tells a different story. Children use basic-level words extremely
frequently. Approximately 80.3% nouns are basic-level noun tokens, 17.4% of
subordinate nouns, and 2.3% of superordinate words. It indicates that basic-level words
are dominant in children’s speech. Table 4.12 lists the proportions of types and tokens in

conceptual levels.

Table 4.12: Thetotal number of nounsin conceptual levels.

basic subordinate superordinate SUM

token 16406 3552 470 20428
% 80.3% 17.4% 2.3% 100%
type 901 857 37 1795
% 50.2% 47.7% 2.1% 100%

4.2.2. Semantic categoriesin different month stages
The following paragraph will present the results of semantic categories in each age
stage. Table 4.13 is the top five semantic categories in each age stage, with the numbers
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of word types and proportions provide. A complete table is Table 4 in the Appendix 3.

Table 4.13: Five semantic categories with the most noun typesin each age stage.

19-24 months  25-30 months  31-36 months  37-42 months  43-48 months

People People People People People
81 146 128 154 111
23.1% 19.4% 19.2% 17.8% 23.6%
"""" Tools ~  Tools  Tools  Tools  Animals
56 104 78 118 60
16.0% 13.8% 11.7% 13.6% 12.7%
""" Animals ~ Food ~ Food  Animals  Tools
45 91 77 80 45
12.8% 12.1% 11.5% 9.2% 9.6%
"""" Food ~  Animals  Animals  Food  Vehicles
30 91 62 76 43
8.5% 12.1% 9.3% 8.8% 9.1%
~ Vehicles Locations ~ Locations Locations  Abstract Noun
20 52 56 67 32
5.7% 6.9% 8.4% 7.7% 6.8%

In general, people, tools, animals, and food are the dominate categories in each age.
More vehicle nouns appear in children’s lexicon in 19-24 months. Locations appear
very often from 25 months to 42 months. What is more, the category of abstract nouns
becomes a main category in 43-48 months. In 43-48 months, nouns of food are not
produced very frequently anymore. When it comes to the fewest nouns, the categories
of numerals, shapes, furniture, and colors appears to be fewer in children’s speech.
Children have few pronouns in 37-42 months and few natural phenomena nouns in
43-48 months.

The proportion of noun types of semantics categories in each age stage was
examined. The trend of the proportion changes has 9 patterns, as shown in Table 4.14.
Generally, a continued rising or falling may be a steady tendency of development. A
decreasing proportion is found in people and animals until 42 months. The proportion of

food rises in 25-30 months, but it keeps falling until 48 months. Meanwhile, an
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increasing proportion is found in clothing and abstract nouns until 42 months, but it
decreases in 43-48 months. The proportion of spatial words keeps rising across all age
stages. Other categories have a fluctuated trend of rising and declining.

Table 4.14: The patterns of type proportion changes of semantic categories.

The patterns of noun type proportions

Semantic category 25-30 31-36 37-42 43-48
months months months months
People, Animals — — — +
Tools, Toys — — + —
Natural, Furniture, Numerals — + + —
Pronouns, Vehicles — + — +
Food + — — —
Body parts, Colors + — + +
Locations, Shapes + + — —
Clothing, Abstract nouns + + + —
Spatial words + + + +

The number of nouns tokens in semantic categories was examined as well, and the
five most frequently used semantic categories are provided in Table 4.15. A complete
table is Table 5 in the Appendix 3. As shown in Table 4.15, people, pronouns, animals,
spatial words, and tools are the most frequently used semantic categories in children’s
speech. Children did not use spatial words very often in 19-24 months; they produced
vehicles nouns instead. As for the least frequently used categories, numerals, shapes,
furniture, and colors have the lowest frequency in children’s speech. The category of
natural phenomena has a low frequency in 43-48 months, instead of colors.

The proportions of noun tokens in semantic categories were compared and patterns
of increasing and decreasing proportions were found. Table 4.16 lists the 11 patterns of
proportion changes. In terms of a falling trajectory, the use of people and food keeps
declining across all stages, and the use of animals also keeps dropping until 42 months.
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On the contrary, the use of pronouns keeps increasing in all stages, and the use of shapes
and abstract nouns remains rising until 37-42 months. Other categories have an

unsteady proportion changes.

Table 4.15: The five most frequently used semantic categoriesin each age stage.

19-24 months  25-30 months  31-36 months  37-42 months  43-48 months

People People Pronouns Pronouns Pronouns
629 1788 1235 2169 1158
36.3% 30.7% 28.7% 36.2% 44.7%

Pronouns Pronouns People People People
239 1219 1057 1101 367
13.8% 20.9% 24.6% 18.4% 2%
Animals Animals Animals Animals Animals
196 611 382 435 247
11.3% 10.5% 8.9% 7.3% 9.5%

Tools Spatial Words Spatial Words Spatial Words  Spatial Words
116 426 302 422 135
6.7% 7.3% 7.0% 7.0% 5.2%
Vehicles Tools Food Tools Tools
99 345 211 326 108
5.7% 5.9% 4.9% 5.4% 4.2%

Table 4.16: The patterns of token proportion changes of semantic categories.

The patter ns of noun token proportions
25-30 months 31-36 months 37-42 months 43-48 months

Semantic category

People, Food — — — —
Animals — — — +
Tools, Naturals — - + -
Vehicles, Toys —
Numerals -

+ 4+ +

Furniture —
Spatial words, Colors

+ 4+ + +
_|_

Body parts
Locations, Clothing
Shapes, Abstract nouns

+ + + + +
+ + +
+ +

+ |

Pronouns
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4.2.3. Conceptual levelsin different month stages

The following section reports the number of nouns in conceptual levels in all
stages. Table 4.17 presents the numbers of noun types in conceptual levels. As shown in
Table 4.17, basic-level word dominates children’s noun types in all stages. The number
of basic-level words ranges from 239 to 522. The number of subordinate word ranges
from 102 to 323. The number of superordinate word is the fewest, ranging from 10 to 22.
The highest proportions of three levels are 68.1% of basic-level words in 19-24 months,
39.3% of subordinate words in 43-48 months, and 3.1% superordinate words in 31-36
months.

Table 4.17: The numbers of noun types of conceptual levelsin each age stage.

19-24 25-30 31-36 37-42 43-48
months months months months months

. Type 10 13 21 22 14
rdinat
Swperordindle o 1% 3% 25%  30%
Basic Type 239 448 427 522 272
o %  68.1%  59.6%  639%  602%  51.7%
. ype 102 291 220 323 185
Subordinate
| ohedmEE %  200%  38.7%  329%  373%  393%
SUM Type 351 752 668 867 471

Generally, there are more basic-level words (from 57.7% to 68.1%) but fewer
subordinate (from 29.1% to 39.3%) and superordinate words (from 1.7% to 3.1%) in
earlier age stages, whereas the number of subordinate and superordinate words increases
in later age stages. Besides, the proportion change indicates that children acquire more
subordinate words than basic-level and superordinate words in 25-30 months. They
acquire more basic-level and superordinate words than subordinate words in 31-36
months. After 36 months, children increase the proportion of subordinate words and

reduce the proportion of basic-level words.
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Figure 4.8 below depicts the proportion changes in all stages. It reveals that when
the proportion of basic-level words decreases, the proportion of subordinate words
increases, and vice versa. Besides, although the number of noun types of superordinate

category increases in some stages, the proportion seems not to differ much.
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60.0% - W
& 500% -
L
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.;:5 40.0% - —4—basic
o
£ 300% - ./.\I/.’. ——subordinate
a.

20.0% - superordinate

10.0% -

0.0%

19-24 25-30 31-36 37-42 43-48
Age (Month)

Figure 4.8: Noun type proportion changes of conceptual levels.

In addition to noun types in conceptual levels, noun tokens in conceptual levels
were examined as well. Table 4.18 shows the numbers and proportions of noun tokens
in conceptual levels. As shown in Table 4.18, basic-level word dominates children’s
noun tokens in all stages. The number of basic-level words accounts for 77.9% to 83%.
The number of subordinate word accounts for 15.1% to 20.2% in the five stages. The
number of superordinate word is the fewest, less than 150, accounting for only 1.8% to
3.3%.

In general, basic-level words account about 80% noun tokens in children’s speech
in all stages. Besides, the proportion reveals that children use more subordinate words in
25-30 months than other stages, but the proportion decreases in later stages. The number
and proportion of superordinate words increase before 31-36 months, but the proportion

fluctuates after 36 months.
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Table 4.18: The numbers of noun tokens of conceptual levelsin each age stage.

19-24 25-30 31-36 37-42 4348
months months months months months
Spaordnate 1ok 31 12 142 116 69
% 1.8% 1.9% 3.3% 1.9% 2.7%
_________ BaS|CToken1388 4532 3389 4969 2128
% 80.0% 77.9% 78.9% 83.0% 82.2%
. Token 316 1175 766 904 391
Subordinate % 18.2% 20.2% 17.8% 15.1% 15.1%
_________ SUM  Token 1735 5819 4297 5989 2588

Figure 4.9 below depicts the proportion changes in all stages. It reveals that when
the proportion of basic-level words decreases, the proportion of subordinate words
increases, and vice versa. Besides, although the number of noun tokens of three levels
changes in some stages, the figure shows that the changes seem not to differ much,
except for subordinate words. Compared with the results of noun types on three
conceptual levels, the development trend indicates that although the proportion of
basic-level noun types decreases with increasing age, children keep using basic-level
words frequently and even a little bit more frequently in later stages. Meanwhile, the
proportion of subordinate noun types increases as time goes by, but children reduce the
frequency of using subordinate words gradually.

90.0%
80.0% - W
70.0% |
T 60.0% -
50.0% |
—#—Dbasic
40.0% -
30.0% -
20.0% - .,——-.\.\._.
10.0% -
0.0% -

—i—subordinate

Percentage (

superordinate

19-24  25-30 31-36 37-42 43-48
Age (Month)

Figure 4.9: Noun token proportion changes of conceptual levels.
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4.2.4. Development of conceptual levels of semantic categories

The development of conceptual levels in each semantic category in all stages is
discussed in this section. The numbers of noun types and tokens of three conceptual
levels in semantic categories are provided in Table 6 and Table 7 in Appendix 3. Since
the sample sizes in stages are different, the raw frequency of types and tokens may not

reflect the development trend well. Thus, raw frequency was transferred into

percentage.
People:
Type
100.0%
90.0%
80.0%
70.0% 63.0% g0
58.0% :
& 600% ._/,_-\.\55..3%__55,.0%
E 50.0% —#— basic
g
g 40.0% - w —&—subordinate
o 42.0% 43.5% 45.0%
30.0% - 37.0% 37.5% —#— superordinate
200% -
100% T—o0%  oo%  16%  06%  00%
0.0% - r — = = ——h—
1924 2530 3136 37-42 43.48
Age(Month)
Token
100.0%
90.0%
80.0%
69.6% 67.2%
70.0% 61.2%
o 600% 56.1% 54.2%
g 50.0% —+—basic
2
S A0.0% - —li—subordinate
& 00% '/‘/M%
30.0% 38.8% —de—superordinate
32.7%
200% | 304%
100% g%  0.0%  02%  01%  0.0%
0.0%
1924 2530 3136 37-42 4348
Age(Month)
Figure 4.10: The proportion of conceptual levelsin the category of people.

Figure 4.10 depicts the proportion change of three conceptual levels. Both
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basic-level words and subordinate words appear in 19-24 months, and there are more
subordinate words than basic-level words in all stages. The percentages show that more
than 50% of nouns in the category of people are subordinate words. The figure shows
that types of subordinate nouns of people decrease gradually, while basic-level nouns
increases. Superordinate words in the category of people appear in 31-36 months and
37-42 months, and there are only 3 superordinate nouns.

Besides, the proportions of tokens of conceptual levels indicate that children use
basic-level nouns of the category people much more frequently than subordinate nouns,
although there are more subordinate nouns than basic-level nouns in the category of
people. Before 36 months, the frequency of using basic-level nouns of people drops,
while the frequency of using of subordinate nouns increases.

Pronouns:

All the pronouns are basic-level words, except for a subordinate noun ™ which

appeared only one time in 25-30 months. Both types and tokens show a rising trend of

using different pronouns and using them frequently.
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Body parts:
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Figure 4.11: The proportion of conceptual levelsin the category of body parts.
Figure 4.11 presents the percentage changes of conceptual levels of body parts. It
shows that basic-level words are dominant in body parts, ranging from 61% to 86.7%.
In general, although the trajectories are fluctuant, the proportion of basic-level words
decreases, whereas the proportion of subordinate words increases. There are 36.6% of
subordinate words in 37-42 months which is more than the proportions in other stages.
Superordinate words of body parts appear in children’s speech after 30 months, two

tokens of ¥ %8 (shénti, body) in 31-36 months, one token of » ¥ (quanshén, whole

body)

In terms of the tokens of body parts, the figure shows that a mean of 90% of body

parts are basic-level words, ranging from 84.5% to 95.8%. It indicates children use
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basic-level words of body parts with a greater

superordinate words.

Clothing:
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Figure 4.12: The proportion of conceptual levelsin the category of clothing.

As shown in Figure 4.12, although the raw frequency of basic-level words in the

category of clothing rises from 8 to 19, the proportion shows a decreasing trend from

88.9% to 58.3%. There is a tremendous drop of basic-level words in 25-30 months, and

it rises again in 31-36 months. A gradual decreasing trend is found after 36 months. The

proportion of subordinate words increases as time goes by, but a tremendous drop is

found in 31-36 months. Superordinate words of clothing is # PR (yifa, clothing) which

appears from 25-48 months.

As for the frequency of using nouns about clothing, the highest proportion of
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basic-level words is found in 19-24 months, and it falls to 47.5% in 25-30 months. After
30 months, the use of basic-level words is a steady trend, accounting for approximately
56% of all clothing words. Meanwhile, the frequency of subordinate and superordinate
words rises in 25-30 months. The use of superordinate words in clothing words even
accounts for 37.7% in 31-36 months. After 36 months, the frequency of using
superordinate words drops whereas that of subordinate words rises.
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30.0% 25.0% 0% T —dr— superordinate
200% | 2 14.0% —y1-go

100% go%  00%  0.0%  00%  0.0%

0.0% & o
19-24 2530 3136 3742 43-48
Age(Month)
Token
100.0%

90.0%

B80.0% -
70.0% -
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50.0% == basic
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40.0% =~ subordinate

30.0% superordinate

20.0%

100% “oo%  00%  00%  00%  0.0%
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Age(Month)

Figure 4.13: The proportion of conceptual levelsin the category of vehicles.

Figure 4.13 presents the development trend of conceptual levels of vehicles. Two
very noticeable trends are the steady decrease in basic-level words from 25% to 11.6%,
and the steady increase in subordinate words from 75% to 88.4%. Besides, subordinate

words outnumber basic-level words. There is no superordinate word found in these
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stages. On the other hand, the proportion of tokens of vehicles shows a different trend.
The frequency of using basic-level words is higher than subordinate words before 36
months, whereas the trend is reversed after 36 months, a higher frequency of using
subordinate words than basic-level words.

Tools:

Type
100.0%
90.0% & 83.9%
80.0% | 712% g% 7w
F00% -
60.0% -

50.0% -+ —#— basic

Percentage

400% —@-subordinate

26.0% 24.6% 26.7%

30.0% 30.65%

— superordinate
200% - 14.3%
100% |—1.8% 20% 5% 42% 54

0.0%
19-24 25-30 31-36 37-42 43-48
Age(Month)

Token

100.0%
o0.0% | 89-3%

80.0% 73.6% 71.2%

67.5%
70.0% - 84.8%
60.0% -

50.0% == basic
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40.0% =~ subordinate

30.0% - superordinate
183%  194% 19.4% P

200% 13-.3_9;/.\ a5
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10.0% T po% _5'1-%" 13.1%  13.5%
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Figure 4.14: The proportion of conceptual levelsin the category of tools.

The proportion of basic-level words of tools is 83.9% in 19-24 months, which is
the highest proportion. In later stages, the proportion drops to 71.2%, and have a steady
trend from then on. The proportion of subordinate words of tools increases from 14.3%
to 26.7%. The number of types of superordinate words increases from 1 type to 5 types.
The proportion of superordinate words shows a slight rise.

In terms of the frequency of using tool nouns, basic-level words are more
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frequently used than subordinate and superordinate words. The falling tendency is found
in the frequency of using basic-level words. The frequency of using subordinate word of
tools seems not to change much. The use of superordinate words of tools is with
increasing frequency until 36 months.

Furniture:

There are a few noun types of furniture. The number of basic-level words of
furniture ranges from 3 to 7 types. The number of subordinate words is fewer than
basic-level words, only 6 types are found in all stages. There are no superordinate words
acquired in all stages. The token frequency also indicates that basic-level words of
furniture are used with a higher frequency than subordinate words.

Food:

Type
100.0%
90.0%
+73.3%
80.0% T

70.0% - ;
58.2% i
60.0% 1 50.0%
50.0% =—#— basic

Percentage

38.5%
40.0% 32.9% 26A% =i~ subordinate
300% - 250N —s&—superordinate
16.7
20.0% 13.6%
10.0% —3.3% 5.2% 53%
100% 3
0.0%
15-24 25-30 31-36 37-42 43-48
Age(Month)
Token
100.0%
90.0% +
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80.0% -
70.0%
g, 60.0%
S 500% 2.9% —— hasic
e
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7.1%
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30.0% -
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100% — 2 —
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0.0%% -+
19-24 25-30 31-36 37-42 43-48

Age(Month)

superordinate

6.5% 8.5% 64%

Figure 4.15: The proportion of conceptual levelsin the category of food.
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The proportion of basic-level word types of food outnumbers that of subordinate
words and superordinate words. A declining trend is found in basic-level words from
73.3% to 50%, while rising trends are found in subordinate words from 16.7% to 36.4%,
and in superordinate words from 3.3% to 13.6%. However, the raw frequency shows
there are only 3 to 4 types of superordinate words. There is a remarkable increase of
subordinate words in 25-30 months; meanwhile, the proportion of basic-level words and
superordinate word decreases. The proportion of tokens shows that basic-level words
are used more frequently. The falling trend of basic-level words indicates a decreasing
frequency of using it. Meanwhile, the frequency of using subordinate words increases.
The frequency of using superordinate words is low and steady, except for an increasing

percentage in 43-48 months.

Animals:
Type

100.0%
90.0% |—B4% 823K o e% 783w
80.0% %_,
70.0%

& 60.0%
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20.0% 20.0%

200% ':‘V.\Nf—/"—-
100% 2! o W L
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Age(Month)
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0.0% - -€:5% 0:8% Bl I
19-24 25-30 31-36 37-42 43-48
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Figure 4.16: The proportion of conceptual levelsin the category of animals.
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As shown in Figure 4.16, most noun types of animals are basic-level words, and
the figure shows a steady trend, except for a decrease in 25-30 months. The proportion
of subordinate words accounts for 13.3% to 20%, and an increasing percentage to 24%

is found in 25-30 months. There is only one superordinate word of animals, # %~

(dongwu, animal). The token frequency also reveals that basic-level words are used
more frequently than subordinate and superordinate words.

Natural phenomena and materials:

Type

100.0% - 93.8% S00%

85.0%
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15.0%
20.0%
6.3% 10.0%
10.0% =
—A—3.4% A
0.0% —0:0%—A00% 0.:0% 0.0%
19-24 25-30 31-36 37-42 43-48
Age(Month)
Token
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7
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Figure 4.17: The proportion of conceptual levelsin the category of natural
phenomena and materials.
Figure 4.17 depicts the proportion of conceptual levels in natural phenomena and
materials. There are more basic-level word than superordinate and subordinate words in

natural phenomena and materials. Both raw frequency and proportion of basic-level
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words show an increasing trend after 36 months. Meanwhile, the falling trend is found

in subordinate words. There is only one superordinate word found in all stages, * ¥

(tiandi, the world). As for the frequency of using these nouns, basic-level words are
used with a higher frequency than superordinate and subordinate words. The tendency
of using basic-level words and subordinate is fluctuant.

Toys:

Type
100.0%
90.0% B1.0%
80.0% -
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Figure 4.18: The proportion of conceptual levelsin the category of toys.

As Figure 4.18 depicts, there are more basic-level noun types in toys than
subordinate and superordinate words. A steady growth of subordinate words is found
from 31 to 48 months, and meanwhile, the proportion of basic-level words decreases
gradually. The proportion of superordinate word outnumbers than subordinate words in

19-24 months. The superordinate nouns of toys in 19-24 months are £ (ju, toy), & &
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(uu, toy), and Z=E (wdnju, toy). These three forms all mean toys. £ (ju, toy) and £
£ (juju, toy) appeared only in this stage. The increasing proportion of superordinate
words comes from new types ## 4 (liwu, gift) and £%z% (youxi, game) in later stages.

The frequency of using nouns of toys shows that basic-level words are used more
frequently than subordinate and superordinate words. In general, a steady increasing
trend of using subordinate words is found, while the trend of using basic-level words
and superordinate words varies drastically. But the frequency of using nouns of three
levels gets closer in 31-36 months and 43-48 months, especially the use of subordinate
and superordinate words. Besides, the figure also shows that children use more
superordinate words than subordinate words in 19-24 months.

Colors:

There are a small number of color words. Generally, basic-level words outnumber
superordinate words and subordinate words, ranging from 3 types to 13 types. The
numbers of basic-level words and subordinate words rise with increasing ages. There

are only two superordinate words, 3 ¢ (yanse, color) and ¢ (s¢, color). As for the

frequency of using color words, basic-level words are the dominant level, ranging from
18 to 59 tokens. The frequency of using subordinate words is higher than that of
superordinate words in 19-24 months and 43-48 months. However, superordinate words
are used more frequently than subordinate words in 25-30 months, 31-36 months, and
37-42 months.
Shapes:

There are a few types in shapes, 7 basic-level words, one subordinate word, and 3
superordinate words. Shape words are acquired after children’s 24 months. Subordinate

and superordinate words of shape appear in 31-36 months.
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The frequency of using shape nouns is low. Generally, basic-level words are used
with a higher frequency than superordinate and subordinate words.

L ocations and buildings:

Type
100.0%
90.0%
80.0% 11.0%
70.0% -+ §11% 62.5%
60.0% - 53.8% 52.2%
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H 60.0%
S 50.0% - —— basic
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Figure 4.19: The proportion of conceptual levelsin the category of locations and
buildings.

Generally, there are more basic-level noun types of locations and buildings than
subordinate and superordinate words. The proportions of basic-level words and
subordinate words are very close to each other. A drastic increase of basic-level words
and a sharp fall of subordinate words are found in 43-48 months. Only 4 types of

superordinate location nouns are found in all stages, ==+ (weizi, position), ¥ =
(difang, place), # & (kongjian, space), and + % (shiji¢, world). As for the frequency

of using location nouns, it is obvious that basic-level words are used with a higher
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frequency than subordinate and superordinate words. A general increasing trend is
shown in basic-level words, whereas the frequency of using subordinate and

superordinate words declines.

Spatial words:
Type
100.0%
90.0%
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E 50.0% —+— basic
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0.0% : : 1
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Figure 4.20: The proportion of conceptual levelsin the category of spatial words.
The type proportion of spatial words reveals that basic-level words and subordinate
words have a close proportion, except for a tremendous difference between them in
19-24 months. Basic-level words outnumber subordinates before 30 months, and the
situation reverses after then. Basic-level words have a decreasing proportion while
subordinate words have a rising proportion. The token proportion of using spatial words
shows that basic-level words are used more frequently than subordinate words. In

addition, two noticeable trends are a steady falling frequency of using basic-level words
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and a steady rising frequency of using basic-level words.
Numer als:

There are few numeral nouns found in 19-24 months, 31-36 months and 37-42
months and most of the numeral nouns are used one time in the observed stage. Only
one superordinate word appears in 19-24 months, and 2 in 37-42 months. Five
basic-level numeral noun types appear in 31-36 months, and 7 basic-level numerals in
37-42 months.

Abstract nouns:
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90.0% 7 80.9%
80.0% - 75.4%
66.7%
70.0% - 63.6% 62.5%

EP 60.0% -+

E 50.0% o =—t— basic

& 400% 364% 33.3% = ~@—subordinate

| 24.6% ~ superordinate

30.0% 191% P
20.0%
100% " oo%  00%  00%  00%  0.0%

15-24 25-30 31-36 37-42 43-48

Age(Month)
Token

100.0% 89.3% 85.9%
90.0% =
80.0% -
700%

go 60.0%

S 500% - —4— basic
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Figure 4.21: The proportion of conceptual levelsin the category of abstract nouns.
Figure 4.21 reveals that basic-level words of abstract nouns outnumber subordinate
words and basic-level words are used with higher frequency than subordinate words. In

addition, it is obvious that the proportion of basic-level words keeps rising until 36
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months, and keeps falling after 36 months. Meanwhile, the trend of subordinate words
is a reversed trajectory. The proportion of subordinate words keeps falling until 36
months, and keeps rising after 36 months.

To sum up, it seems clear that there are more basic-level word types than
superordinate and subordinate words in most semantic categories. There are 11 semantic
categories showing a tendency that basic-level words outnumber subordinate words, and
subordinate words outnumber superordinate words. The categories are tools, location,
natural, clothing, body parts, toys, food, animals, pronouns, furniture, spatial words
before 30 months, and abstract nouns. Two semantic categories, people and vehicles,
show a tendency of more subordinate words than basic-level and superordinate words.
Spatial words after 30 months also contain more subordinate words than basic-level
words. Three semantic categories, shapes, colors, and numerals, show a trend of more
basic-level words than superordinate words, and more superordinate words than
subordinate words. The above paragraph is summarized below.

Table 4.19: Theword frequency among conceptual levels.
(a) Type

Pattern Semantic Category

Basic > subordinate > superordinate ~ Pronoun, body part, clothing, tool, furniture,
food, animal, natural, toy, color, location,
spatial (before 30 months), abstract nouns

Basic > superordinate > subordinate  Shape, numeral

Subordinate > basic > superordinate  People, vehicle, spatial (after 30 months)

(b) Token

Pattern Semantic Category

Basic > subordinate > superordinate  People, pronoun, body part, tool, vehicle
(before 36 months), furniture, food, toy (after
24  months), Clothing, animal, natural,
location, spatial, abstract, color (24 months, 48
months)

Basic > superordinate > subordinate ~ Clothing (36 months), toy (before 24 months),
tool (36 months), color, shape, numeral

Subordinate > basic > superordinate  Vehicle (after 36 months)

Note: “>" means outnumber.
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Moreover, basic-level words are used with a higher frequency than superordinate

and subordinate words in most semantic categories, except for vehicles after 36 months

in which subordinate words is more frequently used than basic-level words. Subordinate

words are used with a higher frequency than superordinate words in most semantic

categories, except for clothing, tools and toys. Superordinate nouns of clothing, tools

and toys are used more often than subordinate words in some stages. In addition to the

development tendency of conceptual levels in semantic categories, the age stage of

acquiring conceptual levels is compared, and six acquisition order patterns are found, as

shown in Table 4.20.

(1)

(2)

€)

(4)

()

Basic-level words are acquired first, and then subordinate words are learned. There
are no superordinate words observed. Categories in this pattern are pronouns and
furniture.

Basic-level words are acquired first, and in later stages subordinate and
superordinate words are learned and appear at the same stage. The category of
shapes develops in this pattern.

Basic-level words and subordinate words appear at the same time, but no
superordinate words exist in the five stages. Vehicles, spatial words, and abstract
nouns are in this pattern.

Basic-level words and subordinate words are acquired at the same time, and then
superordinate words are acquired in later stages. The categories of people, location,
natural, clothing, and body parts are in this pattern.

Basic-level words, subordinate words, and superordinate words appear at the same
time. Since nouns of three conceptual levels appear at the same stage, it is hard to
identify the acquisition order of conceptual levels in this case. Tools, colors, toys,

food, and animals are in this pattern.
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(6) Superordinate words are acquired first, and then basic-level words are acquired.

There are no subordinate words observed. Numerals are in this development

pattern.
Table 4.20: Acquisition sequence of conceptual levels.
Pattern Semantic Category
basic = subordinate Pronouns (30), Furniture (30)

basic = subordinate = superordinate  Shapes (36)
basic = subordinate Vehicles, Spatial words, Abstract nouns

basic = subordinate = superordinate = People (36), Location (30), Natural (36),
Clothing (30), Body parts (36)
basic = subordinate = superordinate Tools, Colors, Toys, Food, Animals

superordinate = basic Numerals (36)
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Chapter 5

Discussion and Conclusion

5.1. General discussion

This study aims to examine vocabulary development of Mandarin-speaking
children in terms of growth patterns and organization, based on corpus data collected in
Taiwan. Vocabulary growth was measured by computing the cumulative vocabulary, the
frequency of POS, the proportion of POS, noun/verb ratio, the type/token ratio of POS,
and D measure. Vocabulary organization was measured by computing the number of

nouns in different semantic categories and conceptual levels.

5.1.1. Children’svocabulary growth
Children’s vocabulary size

Cumulative vocabulary of each child and the mean cumulative vocabulary size in
each age stage reveal a vocabulary growth, from 290 word types to 882 types. The
vocabulary growth before 42 months is a steep distribution while the growth after 42
months is a flat distribution It indicates that the rate of vocabulary growth is higher in
stages before 42 months. However, the rate of vocabulary growth slows down in 43-48
months. In terms of mean frequency in each age stage, the mean type frequency reveals
that children produce more word types as they grow up, from a mean of 89.3 to 209.6
types. Mean token frequencies are 297.7 in 19-24 months, 636.3 in 25-30 months, 595.3
in 31-36 months, 808.0 in 37-42 months, and 732.6 in 43-48 months. The M-shaped
distribution of mean token frequency seems to imply that children do produce more
words in 25-30 months and 37-42 months, due to language development rather than

sample sizes. Children may get familiar with new words acquired in previous stages,
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and begin to use them frequently. The mean cumulative type frequency in this study is
similar to but higher than that in Hsu’s results (1996). Children in this study had 290
words before 2 years old, 741 words before 3 years old, and 882 words before 4 years
old. Children in Hsu’s study had 260 words before 2 years old, 634 words before 3
years old, and 771 words before 4 years old. The two study reach the same result in

general.

POS frequency and proportion

In early stage, 19-24 months, nouns and verbs account for approximately 70% in
children’s vocabulary. After children’s 30 months, the proportion of nouns and verbs
will decrease. The proportion of 8 POS (ADV, CL, QN, ADJ, CONJ, PREP, WH, and
MOD) will increase after 24 months. The distribution indicates that children acquire
content words first and frequently use them in early ages, whereas they acquire function
words later, and increase the use of function words in later stages. In terms of type
frequency, children produced averagely more than 30 nouns and 30 verbs in 19-24
months, and in later stages, about 50 to 60 nouns and 65 to 75 verbs. The frequency
distributions of nouns, verbs, and adjectives are an M-shaped distribution. The
frequency rises in 25-30 months and 37-42 months, whereas it falls in 31-36 months and
43-48 months. On the contrary, the distributions of other parts-of-speech keep rising
before 42 months and it drops after 42 months. As for token frequency, children
produced more nouns and verbs than other POS in all stages. They produced about a
mean of 93 nouns and 97 verbs in 19-24 months, but they produced about more than
100 nouns and verbs in later stages. The frequency distributions of nouns, verbs,
adjectives, and modals are also an M-shaped distribution. The declined token frequency

in 31-36 months and 43-48 months may imply that children learn to use other methods
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to express their ideas, such as using more vocabulary of other lexical categories. This
seems to be the case that the number of word tokens keeps increasing in ADV, CL, QN,
CONJ, PREP, WH, and others until at the 37-42 months. Moreover, since word classes
can be further grouped into open class and closed class, the result of POS in this study
has shown different performance in open class and closed class. Open class or content
words are produced earlier and have a higher proportion in children’s speech than
closed class or function words. The findings in this study support the idea that children’s
first words tend to be content words, while grammatical function words appear in
children’s speech later (Fernald & Marchman, 2006).

Examining the average number of types a child may produce, two quantitative
changes and two qualitative changes were observed. A quantitative change occurred in
25-30 months when children have acquired and produced more different words in all
word classes than in 19-24 months old. The mean total type frequency in 31-36 months
(168.8) does not differ much from that in 25-30 months (166.4), so there may be
nothing changed or may be a qualitative change. However, the type frequency of each
POS in 31-36 months reveals that there does something changed. Children acquired and
tended to use more words of all most lexical categories, expect for nouns and adjectives.
There seems to be a qualitative change in this stage; children may learn new nouns of
different categories and use a different strategy to construct their utterances, such as
using more function words in their speech. In 37-42 months, a quantitative change
occurred again, which seems to imply that children get familiar with what they learned
in 31-36 months and use with a higher frequency. In 43-48 months, children produced
fewer different word types in almost all word classes. This change may be caused by a
more precise word use, such as using fewer words to express their ideas, or using other

methods of constructing their speech beyond lexicon levels.
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TTR

The type-token ratio of POS in each age stage provides some findings. Nouns,
verbs, and POS classified as others have a flat distribution over five ages, which
represents that TTR do not change much in different age stages. Previous section reports
that children acquire more types of nouns and verbs, and children frequently use them
as time goes by. It is also proven that the TTRs of nouns and verbs have a flat trajectory.
The declining TTR of CL and MOD imply that children use some classifiers and modals
more frequently in later stages. It supports that children acquire function words later and

increase the use of function words in later stages.

Noun biasor Verb bias

Investigating the development of nouns and verbs leads to a question that whether
there is a universal bias or not. Is there a nouns bias or verb bias in vocabulary of
Mandarin-speaking children? This study tries to measure NVR by including broad and
strict nouns and verbs in order to figure out the bias of Mandarin-speaking children in
Taiwan. The results show that four types of NVRs have a similar development trend.
NVRI1 and NVR4 including broad or strict of nouns and verbs do not have much
difference, a weak noun bias in 19-24 months and a verb bias in later stages. NVR2
which includes broad nouns and strict verbs shows a noun bias throughout all stages. On
the contrary, NVR3 which includes strict nouns and broad verbs reveals a verb bias
throughout all stages.

All types of NVRs can provide a trajectory of children’s development of using
nouns and verb. The NVRs are the highest in the early stages. The stage of 31-36
months is the turning point. NVRs decrease sharply before 31-36 months, and the ratios

rise in later stages. However, the inclusion of broad or strict nouns and verbs leads to
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different conclusion about noun bias or verb bias. Thus, researchers studying noun bias
or verb bias should provide clear definitions of nouns and verbs.

In general, noun bias was observed in children’s early vocabulary in this study.
Nouns are first introduced into children’s mental lexicon and children produce more
nouns in age before 2 years old. The result seems to support Haryu and colleagues'
explanation (2005) that the lack of verb morphology and the argument-dropping
property of Mandarin makes verb learning even more difficult than nouns, and more
difficult in Mandarin than other languages. On the contrary, children’s vocabulary after
24 months show a verb bias tendency, and this may reflect the linguistic characteristic
of Mandarin and also imply that children know arguments can be dropped and begin to

drop arguments as in adult’s speech.

Lexical diversity calculated from D values

Lexical diversity was measured by D. A higher value of D represents a higher
diversity. The results show that D values of all vocabulary, of nouns, of broad verbs, and
of strict verbs all have a similar developmental trend: D value keeps increasing until
37-42 months and it decline in 43-48 months. A statistically significant age effect on the
D values, except for D of nouns, is found in 19-24 months and 25-30 months. The
developmental trend indicates that children’s speech become more and more diverse as
they grow up, which supports the finding in Liu’s study (Liu et al., 2008) that an
increasing diversity and complexity was found in children’s lexicon as time goes by. A
similar lexical diversity development of Mandarin-speaking children is found in this
study (age range = 19-48 months, M = 44.8, SD = 14.1) and in Liu’s study (age range =
13-60 months, M = 44.21, SD = 19.11). The developmental trends observed in this

study and Liu’s study using different corpora may represent the lexical diversity of
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typically-developing Mandarin-speaking children age before 4 years old. In addition, a
higher D value of nouns than strict verbs before 30 months seems to reveal that
children’s lexical diversity in early stages comes from the diversity of nouns.
Meanwhile, D values of nouns overlaps D values of strict verb after 31-36 months,

indicating a similar lexical diversity.

5.1.2. Children’svocabulary organization
Semantic category

The type frequency of sematic categories provides some findings. In general, the
category of people, tools, animals, and food are the dominant categories in each age.
Besides, vehicle nouns and locations are major nouns as well. What is more, the
category of abstract nouns becomes a main category in 43-48 months. On the contrary,
the categories of numerals, shapes, furniture, and colors appear less in children’s speech.
Children have few pronouns in 37-42 months and few natural phenomena nouns in
43-48 months. A continued rising or falling proportion may be viewed as a steady
tendency of development. Therefore, a decreasing proportion is found in people and
animals until 42 months. The proportion of food rises in 25-30 months, but it keeps
falling until 48 months. Meanwhile, an increasing proportion is found in clothing and
abstract nouns until 42 months, but it decreases in 43-48 months. The proportion of
spatial words keeps rising across all age stages. Other categories have a fluctuated trend
of rising and declining.

As for how often children use nouns of different semantic categories, the
categories of people, pronouns, animals, spatial words, and tools are the most frequently
used. Children produced vehicles nouns very often in 19-24 months. As for the least

frequently used categories, numerals, shapes, furniture, and colors have the lowest
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frequency in children’s speech. The category of natural phenomena also has a low
frequency in 43-48 months. In terms of a falling trajectory, the use of people and food
keeps declining across all stages, and the use of animals also keeps dropping until 42
months. On the contrary, the use of pronouns keeps increasing in all stages, and the use
of shapes and abstract nouns remains rising until 37-42 months. Other categories have
an unsteady proportion changes.

In summary, the most concrete nouns and nouns which are the closest to children’s
life are acquired earlier, such as people, tools, animals, and food, and vehicles. Nouns in
these categories are also used frequently. On the other hand, nouns which are abstract
and far away from children’s daily life are acquired later and used with a lower

frequency, such as numerals, shapes, colors, and nouns of natural phenomena.

Conceptual levels

The results have shown that there are more distinct basic-level words but fewer
subordinate and superordinate words in earlier age stages, whereas the numbers of
subordinate and superordinate words increase in later age stages. The highest
proportions of three levels are 68.1% of basic-level words in 19-24 months, 39.3% of
subordinate words in 43-48 months, and 3.1% superordinate words in 31-36 months.
Besides, the proportion change indicates that children acquire relatively more
subordinate words in 25-30 months. They increased the proportion of basic-level words
and superordinate words in 31-36 months. After 36 months, children increase the
proportion of subordinate words and reduce the proportion of basic-level words.
General speaking, when the proportion of basic-level words decreases, the proportion of
subordinate words increases, and vice versa. In addition, although the number of noun

types of superordinate category increases in some stages, the proportion seems not to
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differ much.

As for the frequency of using nouns, basic-level words account about 80% noun
tokens in children’s speech in all stages. The proportion also reveals that children use
more subordinate words in 25-30 months than other stages, but the proportion decreases
in later stages. The number and proportion of superordinate words increase before 31-36
months, but the proportion fluctuates after 36 months. In general, although the number
of noun tokens of three levels changes in some stages, the changes seem not to differ
much, except for subordinate words. Compared with the results of noun types on three
conceptual levels, the development trend indicates that although the proportion of
basic-level noun types decreases with increasing age, children keep using basic-level
words frequently and even a little bit more frequently in later stages. Meanwhile, the
proportion of subordinate noun types increases as time goes by, but children reduce the
frequency of using subordinate words gradually.

With regard to conceptual levels in semantic categories, three patterns of the word
frequency in three conceptual levels were found. It seems that most categories have
more basic-level word types than subordinate words, and more subordinate words than
superordinate words. The categories are tools, location, natural, clothing, body parts,
toys, food, animals, pronouns, furniture, spatial words before 30 months, and abstract
nouns. One pattern is that subordinate words outnumber basic-level words, and
basic-level words outnumber superordinate words. The categories of people, vehicles,
and spatial words after 30 months developed in this way. Three semantic categories,
shapes, colors, and numerals, show a trend of more basic-level words than superordinate
words, and more superordinate words than subordinate words

Additionally, basic-level words are used with a higher frequency than

superordinate and subordinate words in most semantic categories, except for vehicles
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after 36 months in which subordinate words is more frequently used than basic-level
words. Subordinate words are used with a higher frequency than superordinate words in
most semantic categories, except for clothing, tools and toys. Superordinate nouns of

clothing, tools and toys are used more often than subordinate words in some stages.

5.2. Conclusion

5.2.1. Answersto research questions

The purpose of this study is to examine the developmental trends of children’s
early Mandarin lexicon with a corpus-based method, and then to find out items which
can be used to measure young children’s early vocabulary development. Thus, two
research questions of this study are:

(1) What are the major changes in early vocabulary development of

Mandarin-speaking children?

(2) How can early vocabulary development of Mandarin-speaking children be

indexed?

As the above results and discussion have shown, children’s vocabulary increases as
they grow up, and the cumulative vocabulary size rise from 290 to 882 words. The
frequency and proportion of lexical categories supports again that content words are
acquired before function words. Nouns and verbs are acquired before other lexical
categories. The proportion of nouns and verbs decreases with increasing age, while the
proportion of other lexical categories increases. The results of type-token ratio indicate
that children acquire more nouns and verbs and also use them very often in all stages
leading to a flat TTR distribution. The declining TTRs of classifiers and modals indicate
that children produce them more frequently in later stages. Noun bias and verb bias

debates may be resulted from the different inclusion of nouns and verbs. However, a
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weak noun bias is still found in 19-24 months, and a verb bias is found in later stages.
This is the same conclusion as the noun-verb ratios in Liu’s study (2008) that
Mandarin-speaking children produced more nouns in early stages and more verbs in
later stages. Lexical diversity calculated from D values also supports what was reported
in Liu’s study (2008) that children’s lexicon becomes increasingly diverse as they grow
up.

Investigation of the development of semantic category reveals that the most
concrete nouns and nouns which are the closest to children’s life are acquired earlier,
such as people, tools, animals, and food, and vehicles. Nouns in these categories are
also used frequently. On the other hand, nouns which are abstract are acquired later and
used with a lower frequency, such as numerals, shapes, colors, and nouns of natural
phenomena. Investigation of the development of conceptual levels has shown that
basic-level words were acquired first, followed by subordinate words and superordinate
words. The timing of acquiring the superordinate nouns and subordinate nouns varied in
different semantic categories. Basic-level words were used with a higher frequency than
the other two levels. These results support the findings in studies of Jiang (2000) and
Lee (2014).

This study has use a corpus-based method to explore vocabulary development of
young Mandarin-speaking children in Taiwan. The language samples were collected
from 10 typically-developing children before 4 years old. The results of the analyses of
vocabulary size, POS frequency and proportion, TTR, noun bias, lexical complexity,
semantic category, and conceptual levels may provide an estimated result for other

studies of the same scale.
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5.2.2. Limitation and future study

All of the measured items about vocabulary growth and vocabulary organization in
this study have revealed general developmental trends of children’s early Mandarin
vocabulary. Although this study has tried to provide evidence to support the findings of
children’s early vocabulary acquisition of past studies, there are still some limitations in
this study and some suggestions for future studies.

The limitations are about the frequency calculation and the analysis of polysemous
words. Most of the results, except for NVR and D values, are obtained by counting
frequency and computing the percentage. The calculation may be effected by different
sample sizes. For instance, some categories have relatively fewer types intrinsically,
such as conjunction words and modals in lexical categories, and shapes, colors and
numerals in semantic categories. Type frequency calculation would lead to strange
numbers in these categories. A better calculation needs to be considered in future works.
Furthermore, the total frequency in an age group was computed when analyzing
semantic categories and conceptual levels. It did not represent the real performance of
every single child. Instead, it is more like a collection of all vocabulary from all children.
If a study aims to examine individual performance, the calculation needs to be revised.
Another limitation is that this study did not differentiate polysemous words in the

analysis. A polysemous word has more than one meaning. For example, % (cai) means

vegetable which is a specific, or it can be ingredients of meals which is more general. It

needs further consideration whether to count ¥ (cai) as one word or as more than one

word which depends on the meanings it has.
Besides, suggestions for future studies are to compare with the MCDI wordlist and
another corpus like CHILDE. Some vocabulary in TCCM would overlap with the

vocabulary in MCDI wordlist and CHILDES. Overlapped vocabulary may be the core
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lexicon or basic vocabulary in children’s early language. With core lexicon or basic
vocabulary, researcher can develop measurements or teaching materials for young
children. In addition, the issue of language development of young children is worth
including gender difference into analysis. Boys and girls may show different
performance in acquiring and producing words of different lexical categories, semantic
categories, and conceptual levels. Likewise, it is also worthy of comparing
typically-developing children with children of specific language impairment (SLI) to
examine whether there is a different development trend for SLI children.

In conclusion, this study has tried to provide evidence for the findings of past
studies of language acquisition with a corpus-based method, and to provide a complete
scope of early vocabulary development of Mandarin-speaking children before 4 years
old in Taiwan. The methodology and results in this study may provide some inspiration

to those who are interested in language acquisition of Mandarin or other languages.
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Appendices

Appendix 1. The POStagset in TCCM cor pus (TCCM, 2011)

1 | ADV | Adverb #l:# s =42~ %&
2 | ADJ | Adjective 3% 3# TN TN
3 | ASP | Aspect marker %8 j1iP B EFS A
4 | CONJ | Conjunctionif 3 fo s B &
5 DE | Nominal marker, Adverbial marker, EE RN
Complement marker
6 DT Determiner Z_3# 7R
7 INT | Interjection g ¥f3:@ NN IR
8 CS | Foreignwords *t %3 (# R 2 3%F) | Mary - radio
9 | IDM | Idiom =3 — o N EFA A LB TR
10| CL | Classifier/measure word & 3# P I R R
11 | MOD | Modal % 4p3# BSR4 2FE T U
12| Nn | Noun - 4 %3 L3 vk
13 | Nloc | Localizer # * %3 L N A N
14 | Nppn | Propernoun % 3 %3 T NN ey
15| Npro | Pronominal 3 s w o~ pe
16 | Nt | Timenoun P*RF %37 SN I N
17 | NEG | Adverb of negation % %_&|: NP FENIES
18 | ONM | Onomatopoeia ## #-3# N Rl
19 | PREP | Preposition /i 3 IR
20 | QN | Quantifier #c3# e AR R NS
21 | SFP | Sentence final particle 3% & 3% AN
22 | CHM | Unknown word * 43 e
23| Va | Stative verb  fi # 3@ N N
24| Vc | Shiword &, F & £ ik
25 Vi Intransitive verb % % % $% 3 BT A~
26 Vi Transitive verb % 4~ # 37 AR ARSI BT )
27| Vr Reduplicated verb 37 R Fomb, ~ A ka2~ Maxkds |
28 | WH | Interrogatives “WH-"5% F® 3 R A IR

Retrieved from the TCCM website: http://taiccm.org/
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Appendix 2: Examples of output from vocd.

Command line: vocd +t*CHI

Output:

From file <HTCO01 WU107 01.cha>

o T BMoH
A5 4 4 LS
¥ Ax

[P 4% wfe

Fe 4 T AR

cJF’:z L

fe & % i
Aokt PR
AL e B by
B 2 e

I N £~ @
B £ AR X

* B W45

* B W45
o &
£ #F 5%

g2 #a B
Pk i
Fkig gk v kR AR P
# L
3R e

3 & * %

EOJN L L £ ¥
F¥ FF ¥ AN

¢ B o & ¥
& % 4545
FEXED =z

7Ry ¥E W

T B EATE .
ROE B * B

NN NS - R
AT FAI I
T 7R g R
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W T A ek
CR SR8 €k
= 8 B P
oS LS
o~ 15 bk
27 < BRER
£ 3 g o7 < BRER
W45 < BRER
% PR ek
¥ 1]
i3 - &
3 G ST
N &G
ki s& ik ST
P | ek
i e 4%
LI -t | ek
EAN r
4 1 7 4%
7k 7 &
B L
RoFiE B A wE
ik B H &
T &
[ e B
& F kE B
7 AR R
LR -
7R pa - 3
i W45
e R
e R
tokens samples ttr st.dev D

35 100 0.7514 0.068 39.752
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36 100 0.7364 0.056 37.027

37 100 0.7370 0.070 38.214
38 100 0.7353 0.066 38.799
39 100 0.7390 0.057 40.795
40 100 0.7220 0.054 37.502
41 100 0.7232 0.059 38.728
42 100 0.7131 0.063 37.220
43 100 0.7209 0.051 40.042
44 100 0.7145 0.057 39.350
45 100 0.7093 0.055 38.948
46 100 0.7022 0.059 38.076
47 100 0.7043 0.059 39.410
48 100 0.6850 0.052 35.750
49 100 0.6978 0.054 39.465
50 100 0.6896 0.058 38.301

D: average = 38.586; std dev. = 1.240

D_optimum <38.56; min least sq val = 0.000>

tokens samples ttr st.dev D
35 100 0.7489 0.064 39.076
36 100 0.7450 0.059 39.178
37 100 0.7335 0.059 37.352
38 100 0.7242 0.060 36.133
39 100 0.7215 0.062 36.458
40 100 0.7248 0.066 38.166
41 100 0.7327 0.060 41.168
42 100 0.7136 0.056 37.332
43 100 0.7063 0.058 36.514
44 100 0.7075 0.057 37.649
45 100 0.7111 0.054 39.385
46 100 0.6985 0.055 37.215
47 100 0.7036 0.056 39.254
48 100 0.6944 0.056 37.863
49 100 0.6876 0.065 37.068
50 100 0.6950 0.049 39.592

D: average = 38.088; std dev. = 1.348
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D optimum

tokens samples

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

<38.06; min least sq val = 0.000>

ttr st.dev
0.7571 0.063
0.7511 0.058
0.7465 0.064
0.7408 0.057
0.7290 0.062
0.7220 0.058
0.7234 0.060
0.7143 0.058
0.7088 0.062
0.7116 0.057
0.7060 0.054
0.7015 0.052
0.6977 0.065
0.7058 0.051
0.6935 0.050
0.6946 0.054

D: average = 38.952; std dev. = 1.328

D_optimum

D
41.309
40.801
40.664
40.224
38.234
37.502
38.788
37.500
37.102
38.626
38.146
37.923
37.832
40.646
38.437
39.495

<38.89; min least sq val = 0.000>

VOCD RESULTS SUMMARY

Types,Tokens, TTR:

D _optimum values:

D_optimum average: 38.50

<94,232,0.405172>
<38.56, 38.06, 38.89>
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Appendix 3. Theraw frequency tables.

Table 1: Thetotal frequency of each POSin the whole corpus (including CS and
CHM).

POS Word Type Percentage Word Token Percentage
ADV 109 2.26% 3098 3.86%
ADJ 49 1.02% 554 0.69%
ASP 4 0.08% 1706 2.12%
CHM 68 1.41% 1833 2.28%
CL 64 1.33% 3616 4.50%
CONJ 28 0.58% 811 1.01%
CS 720 14.96% 2718 3.39%
DE 4 0.08% 1744 2.17%
DT 9 0.19% 3467 4.32%
IDM 97 2.01% 252 0.31%
INT 73 1.52% 3351 4.17%
MOD 14 0.29% 1121 1.40%
NEG 3 0.06% 3544 4.41%
Nloc 90 1.87% 541 0.67%
Nn 1445 30.02% 11081 13.80%
Nppn 301 6.25% 1868 2.33%
Npro 22 0.46% 6847 8.53%
Nt 34 0.71% 206 0.26%
ONM 105 2.18% 506 0.63%
PREP 21 0.44% 790 0.98%
ON 60 1.25% 1344 1.67%
SFP 33 0.69% 4326 5.39%
Va 356 7.40% 5054 6.29%
Ve 3 0.06% 1723 2.15%
Vi 352 7.31% 3327 4.14%
Vr 72 1.50% 186 0.23%
Vit 661 13.73% 13223 16.47%
WH 17 0.35% 1453 1.81%
SUM 4814 100.00% 80290 100.00%
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Table 2: Thetotal number of POStypesin each age stage.

POS 19-24 25-30 31-36 37-42 43-48 All stage
Noun 367 770 681 885 480 1892
Verb 288 673 661 763 399 1444
ADV 21 50 59 76 42 109
CL 10 26 33 33 22 64
ON 13 21 32 41 22 60
ADJ 9 23 16 20 15 49
CONJ 6 14 14 20 17 28
PREP 3 15 16 18 9 21
WH 8 11 11 13 11 17
MOD 4 10 8 10 7 14
Others 86 161 137 149 114 328
All POS 815 1774 1668 2028 1138 4026

Table 3: Thetotal number of POStokensin each age stage.

POS 19-24 25-30 31-36 37-42 43-48 All stage
Noun 1767 5846 4321 6011 2598 20543
Verb 1856 6729 5126 6882 2920 23513
ADV 101 661 718 1189 429 3098
CL 223 753 892 1158 590 3616
ON 102 238 390 447 167 1344
ADJ 35 184 110 167 58 554
CONJ 19 117 225 353 97 811
PREP 31 182 212 270 95 790
WH 83 337 374 416 243 1453
MOD 21 283 225 416 176 1121
Others 1419 4396 4076 6122 2883 18896
All POS 5657 19726 16669 23431 10256 75739
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Table 4: The numbersof noun types of semantic categoriesin each age stage.

Category 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
People 81 146 128 154 111
% 23.1% 19.4% 19.2% 17.8% 23.6%
Spatial words 14 37 38 51 28
% 4.0% 4.9% 5.7% 5.9% 5.9%
Pronoun 9 14 16 17 13
% 2.6% 1.9% 2.4% 2.0% 2.8%
Tools 56 104 78 118 45
% 16.0% 13.8% 11.7% 13.6% 9.6%
Vehicles 20 34 41 50 43
% 5.7% 4.5% 6.1% 5.8% 9.1%
Location 18 52 56 67 31
% 5.1% 6.9% 8.4% 7.7% 6.6%
Natural 16 25 29 40 10
% 4.6% 3.3% 4.3% 4.6% 2.1%
Clothing 9 21 20 28 12
% 2.6% 2.8% 3.0% 3.2% 2.5%
Shapes 0 3 5 5 1
% 0% 0.4% 0.7% 0.6% 0.2%
Body parts 15 37 29 41 24
% 4.3% 4.9% 4.3% 4.7% 5.1%
Abstract nouns 11 45 47 65 32
% 3.1% 6.0% 7.0% 7.5% 6.8%
Toys 17 33 21 38 20
% 4.8% 4.4% 3.1% 4.4% 4.2%
Food 30 91 77 76 22
% 8.5% 12.1% 11.5% 8.8% 4.7%
Animals 45 91 62 80 60
% 12.8% 12.1% 9.3% 9.2% 12.7%
Furniture 4 6 7 10 4
% 1.1% 0.8% 1.0% 1.2% 0.8%
Numerals 1 0 5 9 0
% 0.3% 0.0% 0.7% 1.0% 0.0%
Colors 5 13 9 18 15
% 1.4% 1.7% 1.3% 2.1% 3.2%
SUM 351 752 668 867 471
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Table 5: The numbersof noun tokens of semantic categoriesin each age stage.

Category 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
People 629 1788 1057 1101 367
% 36.3% 30.7% 24.6% 18.4% 14.2%
Spatial words 82 426 302 422 135
% 4.7% 7.3% 7.0% 7.0% 52%
Pronoun 239 1219 1235 2169 1158
% 13.8% 20.9% 28.7% 36.2% 44.7%
Tools 116 345 191 326 108
% 6.7% 5.9% 4.4% 5.4% 4.2%
Vehicles 99 247 190 231 96
% 5.7% 4.2% 4.4% 3.9% 3.7%
Location 41 146 166 210 81
% 2.4% 2.5% 3.9% 3.5% 3.1%
Natural 50 106 59 122 14
% 2.8% 1.8% 1.4% 2.0% 0.5%
Clothing 22 80 77 81 25
% 1.3% 1.4% 1.8% 1.4% 1.0%
Shapes 0 4 7 11 2
% 0% 0.1% 0.2% 0.2% 0.1%
Body parts 48 193 124 200 98
% 2.8% 3.3% 2.9% 3.3% 3.8%
Abstract nouns 31 118 121 185 71
% 1.8% 2.0% 2.8% 3.1% 2.7%
Toys 53 131 98 128 52
% 3.1% 2.3% 2.3% 2.1% 2.0%
Food 98 323 211 251 35
% 5.6% 5.6% 4.9% 4.2% 1.4%
Animals 196 611 382 435 247
% 11.3% 10.5% 8.9% 7.3% 9.5%
Furniture 8 18 23 34 23
% 0.5% 0.3% 0.5% 0.6% 0.9%
Numerals 1 0 5 13 0
% 0.1% 0.0% 0.1% 0.2% 0.0%
Colors 22 64 49 70 76
% 1.3% 1.1% 1.1% 1.2% 2.9%
SUM 1735 5819 4297 5989 2588
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Table 6: The numbersof typesin three conceptual levels of semantic categories.

People 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 34 54 48 67 50
subordinate 47 92 78 86 61
superordinate 0 0 2 1 0
Body parts 19-24 months ~ 25-30 months  31-36 months  37-42 months  43-48 months
basic 13 28 24 25 19
subordinate 2 9 4 15 4
superordinate 0 0 1 1
Clothing 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 8 13 17 19 7
subordinate 1 7 2 8 4
superordinate 0 1 1 1 1
Vehicles 19-24 months ~ 25-30 months  31-36 months  37-42 months  43-48 months
basic 5 7 7 7 5
subordinate 15 27 34 43 38
superordinate 0 0 0 0 0
Tools 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 47 74 58 84 32
subordinate 8 27 16 29 12
superordinate 1 3 4 5 1
Furniture 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 4 5 7 6 3
subordinate 0 1 0 4 1
superordinate 0 0 0 0 0
Food 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 22 53 53 47 11
subordinate 5 35 20 25 8
superordinate 3 3 4 4 3
Animals 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 38 68 51 63 47
subordinate 6 22 10 16 12
superordinate 1 1 1 1 1
Natural 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
phenomena
basic 15 20 23 34 9
subordinate 1 5 5 6 1
superordinate 0 0 1 0 0
Toys 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 12 23 17 25 10
subordinate 2 9 3 10 8
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superordinate
Colors
basic
subordinate
superordinate
Shapes
basic
subordinate
superordinate
L ocation
basic
subordinate
superordinate
Numerals
basic
subordinate
superordinate
Abstract nouns
basic
subordinate
superordinate
Spatial words
basic
subordinate
superordinate
Pronouns
basic
subordinate

superordinate

3

19-24 months
3
1
1

19-24 months
0
0
0

19-24 months
11
7
0

19-24 months
0
0
1

19-24 months
7
4
0

19-24 months
11
3
0

19-24 months
9
0
0

1
25-30 months

9

2

2
25-30 months

3

0

0
25-30 months

28

22

2
25-30 months

0

0

0
25-30 months

30

15

0
25-30 months

20

17

0
25-30 months

13

1

0

1
31-36 months
7
0
2
31-36 months
3
1
1
31-36 months
35
18
3
31-36 months
5
0
0
31-36 months
38
9
0
31-36 months
18
20
0
31-36 months
16

3
37-42 months
13
3
2
37-42 months
4
0
1
37-42 months
35
31
1
37-42 months
7
0
2
37-42 months
49
16
0
37-42 months
20
31
0
37-42 months
17

2
43-48 months
10
4
1
43-48 months
0
0
1
43-43 months
22
6
3
43-48 months
0
0
0
43-483 months
20
12
0
43-483 months
14
14
0
43-48 months
13
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Table 7: The numbersof tokensin three conceptual levels of semantic categories.

People 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 438 1094 593 740 199
subordinate 191 694 462 360 168
superordinate 0 0 2 1 0
Body parts 19-24 months ~ 25-30 months  31-36 months  37-42 months  43-48 months
basic 46 172 118 169 89
subordinate 2 21 4 30 6
superordinate 0 0 2 1 3
Clothing 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 21 38 44 45 14
subordinate 1 21 4 21 7
superordinate 0 21 29 15 4
Vehicles 19-24 months ~ 25-30 months  31-36 months  37-42 months  43-48 months
basic 54 153 104 86 32
subordinate 45 94 86 145 64
superordinate 0 0 0 0 0
Tools 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 99 254 129 232 70
subordinate 16 63 25 50 21
superordinate 1 28 37 44 17
Furniture 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 8 13 23 30 22
subordinate 0 5 0 4 1
superordinate 0 0 0 0 0
Food 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 76 228 139 171 15
subordinate 13 74 54 64 13
superordinate 9 21 18 16 7
Animals 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 183 559 352 392 217
subordinate 12 47 21 42 19
superordinate 1 5 9 1 11
Natural 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
phenomena
basic 47 87 48 116 12
subordinate 3 19 10 6 2
superordinate 0 0 1 0 0
Toys 19-24 months  25-30 months  31-36 months  37-42 months  43-48 months
basic 33 93 46 75 22
subordinate 2 22 26 33 17
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superordinate
Colors
basic
subordinate
superordinate
Shapes
basic
subordinate
superordinate
L ocation
basic
subordinate
superordinate
Numerals
basic
subordinate
superordinate
Abstract nouns
basic
subordinate
superordinate
Spatial words
basic
subordinate
superordinate
Pronouns
basic
subordinate

superordinate

18
19-24 months
18
3
1
19-24 months
0
0
0
19-24 months
28
13
0
19-24 months
0
0
1
19-24 months
19
12
0
19-24 months
79
3
0
19-24 months
239
0
0

16
25-30 months
52
5
7
25-30 months
4
0
0
25-30 months
88
44
14
25-30 months
0
0
0
25-30 months
86
32
0
25-30 months
393
33
0
25-30 months
1218
1
0

26
31-36 months
44
0
5
31-36 months
5
1
1
31-36 months
122
32
12
31-36 months
5
0
0
31-36 months
108
13
0
31-36 months
274
28
0
31-36 months
1235
0
0

20
37-42 months
59
4
7
37-42 months
10
0
1
37-42 months
147
55
8
37-42 months
11
0
2
37-42 months
159
26
0
37-42 months
358
64
0
37-42 months
2169
0
0

13
43-48 months
59
10
7
43-48 months
0
0
2
43-43 months
63
13
5
43-48 months
0
0
0
43-483 months
49
22
0
43-483 months
107
28
0
43-48 months
1158
0
0
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Appendix 4: Listsof parts of speech except for nouns and verbs

ADV
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
oa 27 4 139 gt 103 it 199 gt 83
7t 12 b= 113 , 100 4F 155 4F 54
i1 12 Tt 70 s 86 H 147 e 46
e 10 t, 68 4 84 =3 107 t, 45
H 6 #B 30 # 56 # 84 i 31
IS 5 * 28 R 35 B 45 R 30
[ 4 s 27 B 26 s 43 bLi 16
bl 4 1R 22 7 21 X 39 7 12
& 4 E 22 H 20 RS 27 H 11
! 3 EFE—TF 12 X 18 btz 25 X 11
E 3 e 11 K 18 e 21 e 6
e 2 [ 10 —itt 15 X 19 H 6
% 1 X 8 ™ 14 [ 19 AR 6
ff] 1 54 8 EF—T1 14 =S 19 F—T1 6
4G 1 %l 7 ik 9 x 16 —i 5
L 1 H 6 pin 7 54 15 il 5
{63 1 —Bh 5 S 6 BT 14 [ 5
x 1 T 5 & 6 —H 12 S 4
i 1 P 5 —H 5 0] 12 PAFi 3
& 1 i 5 ) 5 =2 12 HE 3
B 1 e 4 H 5 H 11 K 3
Bela 4 BAE 5 ZS 9 El 3
TR 4 [ 4 — 7 i 3
—H 3 —Fh 3 — 7 BT 3
firfi 3 BT 3 w4 6 H 3
] 3 Bota 3 [EER 6 R 3
il [l 3 H 3 P 6 — 2
H 3 i 3 — 5 — B 2
il 3 — B 2 DA 5 Bt/ U 2
BH 3 (b 2 H 5 EErd) 2
— 2 HiE 2 s 5 2 2
Liig 2 4 2 HiE 5 P 2
E 2 {1 2 R/ 4 IEH 2
Ed 2 P 2 LA 4 itz 1
iE 2 b 2 e 4 A 1
& 2 BT 2 TR 4 JFK 1
HIPEE 2 HIEE 2 P 4 & 1
e 1 # 2 PR i 4 P 1
% 1 Hohfe 1 TR 3 H—Hh 1
W el 4 1 Llig 1 il 3 BE 1
ks 1 HE 1 A 3 =52 1
=k 1 ] 1 KK 3 HIEE 1
& 1 l[Elss 1 El 3
[ 1 il 1 HIEE 3
7 1 *H 1 JFEZR 2
53 1 % 1 EErd) 2
ZEEN 1 N 1 [N 2
E 1 i 1 iE 2
B 1 /I 1 HFX 2
= 1 =k 1 R 2
&2 1 B 2
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ADV

19-24 months

25-30 months

31-36 months

37-42 months

43-48 months

word freq word freq word freq word freq word freq
Eil 1 B 2
i5eEd 1 — T 1
GHS 1 Bl 1
i 1 Bl 1
BH 1 iljsy 1
B 1 El 1
IEH 1 [ 1
AL 1 % 1
e 1
SEHF 1
e/ 1
218 1
R 1
TK I 1
= 1
HiE 1
H4H 1
() 1
E 1
S 1
B 1
=y 1
BH 1
JEH 1
AD]
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
K 16 N 90 N 43 N 63 N 19
7N 10 K 32 7N 20 7N 29 PN 15
% 3 % 23 % 18 = 19 % 9
i 1 5 7 S| 8 % 19 T 2
4z 1 24 5 5 4 55 6 ® 2
5B 1 7NN 5 S5 3 Hr 6 & 2
S| 1 ) 3 {54 2 ¥ 4 ik 1
4L 1 35 2 VN 2 VN 3 ALt/ 1
e 1 £ 2 5 2 5 3 1
B 2 2 L& 2 R 1
EEET 1 EE 1 EZ20) 2 4 1
EbL 1 4 1 =1 2 7NN 1
KK 1 i 1 i 2 il 1
L 1 HeE 1 7K 1 = 1
il 1 FERE 1 6] — 1 EE 1
A/ 1 ) 1 1
&t 1 3 1
=] 1 ES 1
AEAN 1 i 1
kS 1 TEEZ 1
T 1
EE 1
=) 1
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ASP

19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
T 89 T 370 T 314 T 444 T 195
1 12 1 58 pan 55 1T 63 1+ 21
EZ 11 EZ 9 2 10 i 18 e
W 7 2] 6 = 16 21
CON]
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
ARy 8 BH 51 NS 51 XS 92 2% 26
A 6 Ay 21 A 44 A 83 A Fs 15
2% 2 PR 13 A2 41 R Es 71 PR 13
s 1 & 10 PR 29 ER 37 =E 11
£ 1 il 4 R Es 26 R 24 k= 9
BR 1 Wi 4 W 21 e 11 FUIES 4
& 4 R 3 B2 9 Y& 4
B2 3 Fir A 3 A 7 B 3
IR 2 G5 2 LS 6 B2 2
% 1 B2 1 LA 2 A 2
HiE 1 HH 1 HER 2 e 2
BIES 1 Al 1 IR 1 IR 1
me 1 B 1 H 1 554k 1
BHE 1 T 1 (] 1 HH 1
{HZ 1 R 1
H 1 2E 1
BUES 1 HE 1
BE 1
B 1
BRIk 1
DE
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
0] 64 0] 290 Y 402 ig] 631 0] 291
= 14 G 8 5 23 = 16
Hh 2 2
i, 1
DT
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
=1 182 =1 664 =1 855 =1 831 =1 377
B 8 A 90 [l 78 i [l 217 E2[i8 124
g 8 5 Uil 6 1
il 5 Uil 3 4
2 = 1 = 2
S 1 H 1 il 1
% 1
INT
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
s 150 e 559 e 285 R 384 e 157
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INT

19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
[ 105 1] 119 I 55 [ 135 s 57
1523 28 1553 66 i} 54 i [l 130 i) 43
[ 26 ] 38 s 32 I 41 & 40
e 14 H 29 g 29 i 34 i 32
7 9 159 19 gz 23 55 33 g 23
H 9 3 15 = 9 mg 31 B 19
I 8 A4 11 [ 7 X 28 1 14
i 7 i 10 1% 7 I£20) 25 g 11
I 6 = 9 e 7 gy 13 I 11
g 6 s 9 g 7 ng 11 F 8
I 5 152 7 a2 5 g 10 I 6
g 5 8 7 g 4 e 10 505 6
53015 4 L4 6 n 4 53015 7 4 5
=) 3 HES 6 s 4 155 6 5T 5
IEES 2 2y 5 MRl 4 LA 5 g 4
m7IF 2 1R 5 I5IF 3 % 4 EIZ 4
| 2 LELELE 5 52047 3 g 4 (5] 4
I 2 153 4 5 3 & 4 ML 3
NEILF 1 7y 4 ] 3 I 2 G 3
% 1 N I I 4 nfngly 2 v 2 ijvg 1
E] 1 TR 4 R | 2 I 2 ZF 1

L 3 [ 2 R 2 % 1

izl 3 I 2 [0 2 &0} 1

. 3 U 2 L) 1 4y 1

15 3 s 1 I 1] 1 =3 1

PN 3 ] 1 i 1 i 1

i 2 TR | 1 ] 1 % 1

N 2 g1 1 I HR 1 5 1

i 2 IR 1 I 1

L 2 s 1 NEILF 1

] 2 I | 1 £ 1

e 1 I 1 = 1

L) 1 NS NE 1 WEIEZ 1

1% 1 IR 1 g 1

I 1 MR 1

IESIEE 1 I 1

imjies 1 151 1

W | 1 T 1

=l 1 JELi8 1

= 1 =) 1

L) 1 A 1

IR 1 HEABH 1

I 1

175 1
IDM
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq | word freq | word freq word freq word freq
ABC 1 ABCD 1 EiE] 13 EAE] 13 A 5
EiE) 3 EiE] 13 S 8 FFER |9 ——= 3
et 2 FER 4 B AT 8 L 9 B 2
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IDM

19-24 months

25-30 months

31-36 months

37-42 months

43-48 months

word freq | word freq | word freq word freq word freq
+ /L 1 ——= 3 ——-= 7 MELE Al 6 —E=H 1
—=UY
/Ut 1 — =T 3 7K 4 ——= 5 5 <0 1
£/
= 1 AR 3 fRELEFF 2 —== 4 —EHHE 1
TN —&ug
HERE
FER 1 —ZZAN 2 7 2 ALt/ A
fREbm | 1 ——= 2 R 2 ——= HEE L
bal i
2l 1 A 2 KR HL A ED 2 7 3 I AR 1
IEIA I
&g
HEEE 1 ZRT 2 — 1 LA 2 A 1
HEKR — i
AL PR H P 2 —= 1 et 2 R 1
e
R | 1 95N 1 —Z— 1 —— 1 FE SRR 1
KAEEE R R
i
INEEE |1 —£/UN 1 ——=N 1 ———= |1 FZRE R 7 1
BB —— g FERE X
KR TR R
A
FifE 1 —= 1 —ZZ=lANE |1 —Z=xN |1 HEEfEE |1
JIL HEN
TEUETERE | 1 —_=UAH 1 —EB=R—FN 1 ——= 1 e 1
TENEIRAT N AL FERAE
BRI e E—
A RE
HEHZE |1 T/ JLEm 1 =Py——=0 1 ——= 1
=hl=7 st
/UL Ju
EEGEE |1 LYAGIWA 1 =A 1 AENZE |1
A JuL
= 1 FER 1 FLEf 1
=V 1 L3 1 AR 1
CIR=wAN] 1 AREEIF LTI 1 JUVUL |1
-= 1 F—t=F=1 1 JANL BN 1
H+FHA7R+t
EVAS WA
IRELEFIF 1 HefEE 1 AT 1
[EEERAS = 1 SIS 8 —8 1 FEEE |1
JERAE
TKHE H K 1 IR Y I 2 1 B 1
TR
TN 1 $HARRE 1 INRSENE | 1
U= 5K
A AENA 1 ZINVR LR 1 INEERRN |1
iV
INEEEE
mAH7SEN 1 /IK BRISISHIS 1 FeERE |1
FEEIINERE 1 BfFIRE— 1 BHEBG |1
TG 1 HEEE) 1 S |1
TR E
A
R 1 A H e 1 FEGRESE | 1
xx LR
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IDM

19-24 months

25-30 months

31-36 months

37-42 months

43-48 months

word freq | word freq | word freq word freq word freq
TesesE | 1
LA
B4} 1
EiIRE S 1
Hg— % 1
W | 1
I E— T\ 1
il
CL
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
i 209 1 651 1 750 1 976 & 535
{6 3 7 26 s 26 & 41 &= 9
&= 3 &= 20 o 17 = 21 = 8
53 2 o 7 x 12 N 17 i} 5
| 1 el 7 a 11 f& 12 ® 5
x 1 s 5 PN 10 x 11 = 3
ik 1 2 5 H 9 % 9 b 3
Tl 1 R 5 Fi 6 G5 8 & 3
s 1 2k 4 He 5 boii! 8 x 3
i} 1 58 3 fé& 5 & 6 PN 2
i 2 S 5 il 6 ZN 2
| 2 2 4 s 5 il 2
# 2 K 4 K 5 Ay 1
x 2 zs 3 1 4 (& 1
% 1 i 3 % 4 !
& 1 f 2 H 3 B 1
il 1 L 2 Pay: 1 2 % 1
Er 1 Fic] 2 G 2 B 1
R 1 JH 2 2 2 = 1
53 1 NIy 1 A 2 1 1
i) 1 DT 1 HH 2 L 1
51 1 ANEEN 1 T 1 i 1
5 1 J] 1 fir 1
i 1 il 1 AL 1
L 1 E] 1 £ 1
[H 1 7 1 # 1
FF 1 £ 1
b 1 + 1
i} 1 HE 1
% 1 Ik 1
i 1 2} 1
e 1 1 1
8 1 i 1
MOD
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
=4 14 1= 219 ar 141 ar 263 o 101
HE 3 w L 38 G 46 G 111 E1bS 64
—E 2 £ 7 RE 17 AE 22 & 5
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BES 2 B 6 Hi 13 B 5 Hi 3
i 4 A] 3 [, 4 yid 1
HE 3 i 3 B 4 Y 1
Y 2 —E 1 Z 4 H 1
il 2 H 1 —E 1
A 1 )izl 1
7 1 Y 1
NEG
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
S 166 N 692 ~ 473 -~ 735 ES 392
BH 138 BH 220 BH 250 H 298 H 84
bis 5 Dics 16 % 26 bics 30 DS 19
ONM
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
7] 29 [ETE 34 s 20 s 17 s 11
22 8 I 1 155 10 155 11 =4 9 =4 9
LS 7 il 9 I {5 8 i 7 IR 6
L 7 ik 7 ik 5 ol 5 it 6
xE 7 g 6 P 5 128 5 g 4
T 7 U 6 HfJ 4 ik 5 g 3
s 3 73 6 =4 4 ISIENS 5 ik 3
% 3 g 6 BB 3 B a BB 3
LIS 2 LS 5 WSS S 3 IEIEE 3 mEHEAL | 3
Wi
g | 2 s 5 I 2 BRIk 2 Ik 2
g 2 E 5 il 2 Ui 2 I 2
LG 1 Filf 5 g 2 I3 2 W 1
R 1 ] 4 TR 2 B 2 T ] ] 1
ik 1 I 4 g 2 EEEEEE |1 A IA 1
EEE
AT 1 g 4 ek 2 ek 1 ok !
L 1 LANIEN 3 angangangangang | 1 IESIESES 1 IS 1
L= 1 S 3 A 1 L] 1 M7 1
Tl 1 IEHE 3 e 1 KK Bk 1 L] 1
FEEr | 1 NSNS 3 nngug 1 I 1 THIE 1
TEEERE 3 I 1 IS | 1 TG 1
IS 2 LE2ES 1 WEREERE, 1 KK Bk 1
IR 2 IR 1 [ 1 1515 1
LS4 2 WEREERE, 1 e | 1 g kilg | 1
Ll g
iRk 2 T 1 g 1 TR} 1
I 2 g 1 I 1 TERTER I 1
it 2 IRV 1 SRR | 1 W | 1
B 2 IS 1 B Bl 1 Mg | 1
TERE 2 LEAEAA 1 bk 1 IRIEIE 1
U 1 IEIE 1 BB 1 Txkx |1
) 1 (e 1 FRUFERLF | 1 il 1
IE 1 AE 1 FrERERER 1 A2 1
FRER
14N 1 T 1 BE 1
I 1 BF 1 Tl 1
mh ks 1 filfi 1 7= 1
IR 1 Tl 1
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ONM

19-24 months

25-30 months

31-36 months

37-42 months

43-48 months

word freq word freq word freq word freq word freq
%
i3 1
NANA 1
[T 1
I 1
SIS 1
N4 1
IR 1
/I%I\ 1
TERERERE 1
WERFRERE | 1
FERE
nidd 1
PREP
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
1 21 1 78 pan 72 b 80 i 25
i 8 e 32 # 56 1E 68 e 23
A 2 i 17 e 22 H 33 H 12
H 16 i 17 [T 31 1 11
i 12 23] 11 W 14 ® 10
7 8 4 10 H 12 1 7
# 8 H 8 il 9 b 3
it 2 it 6 7% 5 &3 2
#f 2 iy 2 F 4 ¥ 2
tk 2 tt 2 ) 3
[ 1 k| 1 tt 3
2l 1 i 1 1E 2
i 1 il 1 % 1
V) 1 e 1 % 1
& 1 3 1 Ve 1
& 1 i 1
& 1
il 1
QN
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
— 67 — 135 — 213 — 228 — 83
4 10 W 25 G| 28 5] 60 [ 41
Sl 6 = 15 = 22 = 26 F 7
[ 5 % 14 - 17 i} 16 = 6
— 3 Ein 8 N 16 A 12 | 4
us| 3 — ok 7 0 12 i 10 Jalll:p| 3
%/ 2 t 6 i 12 I 10 —F 2
—f 1 AN 4 U] 12 il 9 —f 2
—h 1 —RERE 3 J\ 10 W% 7 —RiRE 2
t 1 i 3 + 7 —6 6 2 2
= 1 P 3 t 6 t 5 S 2
7N 1 g 3 — ok 4 — K 4 e 2
+ 1 % 3 LS 4 Exil 4 A 2
- 2 —T 3 + 4 t 1
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QN

19-24 months

25-30 months

31-36 months

37-42 months

43-48 months

word freq word freq word freq word freq word freq
—TF 1 il 3 4 4 [} 1
— 1 —=& 2 5= 4 I 1
+ 1 — R 2 B 4 T 1
2B 1 =h—t/U8 |2 — R, 3 b 1
g
% 1 = 2 —_+= 3 %71 1
EE] 1 —_=hhf 1 %/b 3 B® 1
i 1 — =M 1 N 2 F— 1
—FHA 1 = |2 F= 1
=+— 1 = 2
= 1 i 2
—% 1 —+=pg 1
R 1 — ik 1
e 1 — 1
% 1 = 1
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A 1 Zt— |1
i 1 —+m 1
1 IRE 1
B 1
WH 1
NE 1
lllio] 1
+= 1
= 1
i E
F— 1
HE 1
SFP
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
[} 69 15 221 ] 245 ] 596 5] 236
iand 50 ik 129 iy 125 - 229 ik 197
R 29 ] 90 Lf- 103 iarg 216 g 60
[ 16 - 74 i 81 2 187 2 52
& 11 i 44 I 70 g 97 iLf: 50
Iz 11 i 44 g 61 i 96 1 38
- 9 g 35 il 57 I 44 I 31
I 9 g 31 g 38 I 34 e 23
g 8 e 19 I 16 i 33 B 23
Ui 8 159 18 I 13 I3 32 g 15
i 7 Al 9 . 11 iy 27 I 12
12 4 ] 7 I 8 [ 20 I 12
iy 3 [ 7 # 6 [ 17 i 11
T 2 1% 6 T 6 g 15 = 10
g 2 Iy 2 i 5 K 10 R 8
=] 2 I 2 T 3 T 6 [ 4
15 1 1% 2 I 3 = 5 g 2
o] 1 5T 2 ] 2 i 4 ] 2
1% 1 5 1 7y 4 1] 2
W | 1 = 4 HE 1
MmeE 1 ] 3 ] 1
fi] 1 MmeE 3 ] 1
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SFP

19-24 months

25-30 months

31-36 months

37-42 months

43-48 months

word freq word freq word freq word freq word freq
Ei 3
i 2
I 2
i 1
e 1
24 1
Rl 1
WH
19-24 months 25-30 months 31-36 months 37-42 months 43-48 months
word freq word freq word freq word freq word freq
Eid 41 (NS 104 Ry TTEE 118 B 160 e 93
fHE 2 e 50 EE % BITE |77 ERB 62
B 7 o 66 s 84 EE 74 Fol 11 25
i 4 BT 45 Ul 28 EFER 34 15 20
AL 3 Ry 13 Ei3 22 i3 26 EJERE 14
ERIE 2 I 8 R 11 I 19 R 9
s 1 R 4 Al 6 i 11 Ei3 9
I 1 s 3 i 5 HRIR 7 bl 5
FRI 2 Gill 2 s 2 e 3
IS 1 E 1 Ll 2 B 2
il 1 HhE 1 B 2 5 1
B 1
AL 1
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Appendix 5: Listsof nouns

Nouns from 19-24 months

People
Superordinate Basic-level Subordinate
Type/Token 34 Type / 438 Token 47 Type / 191 Token
U545 168 3 5 PR & 1 oot 40 F & 3 | PP 1
S 95 A4 4 g 1 | Fg~ 20 | A de oo 30| # 1
i ¥ 49 Yk 4 Ax 1| &£ 18 | Mk 3 7l 1
R 14 fe 4 4 § 1 At 16 | & %8 2 g 5t 1
45 12 GRS 4 fe & 1| P> 14 | 9 2 | £ % 1
A 11 x i 3 fr i 1 - 5 fe e 2 | EEE 1
bk 9 Ax Ax 3 4 1| £ 5 R R 2 | %k 1
22 |71 | @ 3|~ HEE 5 | bk [ !
¥ ¥ 7 G | 3 # A 1| 34 4 A 1| s 1
+ # 6 & 3 A 1 | FIed 4 ¥ Ax A 1| o223 1
¥4 5 -k EF 2 iGE: 3 4 5% 1 | Faek oo 1
GIPS 5 W5 ot 2 T [7 3 3 ¥ 1| % 1
' 3 | #& 1| P 1
£ A Ax 3 Bt 1 % 1
A 3 | Cri# HEZS 1
o] dzhy 3 L 4% 1
Pronouns
Superordinate Basic-level Subordinate
Type/Token 9 Type / 239 Token Type/Token
Bl 84 i 15 | 7% 3
fé 66 | B¢ 9 | i 1
i 57 i i 3 T 1
Body Parts
Superordinate Basic-level Subordinate
Type/Token 13 Type/ 46 Token 2 Type/ 2 Token
< 13 + 3 ¥ g 2 | 5 1
4 6 < g 2 £ £ 1| ##% 1
B3 5 B L 2 P P 1
i 4 2% 2
< 3 e 2
Clothing
Superordinate Basic-level Subordinate
Type/Token 8 Type/ 21 Token 1 Type/ 1 Token
% 9 oo 1 ¥ ix 1
¥+ 5 AR+ 1
-+ 2 ARAK 1
1 1 i 1
Vehicles
Superordinate Basic-level Subordinate
Type/Token 5 Type/ 54 Token 15 Type/ 45 Token
L 27 R 12 | K38 2 | =% 1
&8 11 DE D 8 LB g 2 | LA 1
H“1s 8 + & 5 FARd 2 | f# 1
& 6 e 3 BpedL |2 | 2 1
T @ 2 T L 3 2 RS 1
Tools
Superordinate Basic-level Subordinate
1 Type/ 1 Token 47 Type/ 99 Token 8 Type/16 Token
%= 1 -3 9 Eiles 2 Lde 1| 445 4
Sk 9 i |2 | B2 1| #2523 3
EIGN 6 " 2 £ 1| % 2
E 6 A& 1 iy 1| &6 2
ik 4 1| i 1 | &4 2
EN 4 2 1 e 1| #BK$ 1
AR 4 R+ 1 %ok 1| 43 1
<5 |3 g 1 ] 1 | 2% 1
& 3 5+ 1 4 1




By 3 <3 1 4 1
B 3 LREF |1 s 1
BRaksk | 3 s s 1 HE 1
s 2 & Ef 1 G 1
e 2 W+ 1 "R 1
Bokok |2 o 1 TR 1
ed 3 2 Hd 1

Superordinate Basic-level Subordinate
Type/Token 4 Type/ 8 Token Type/Token
#+ 3 s 1
i 3 pihid 1
fod ]
Superordinate Basic-level Subordinate
3 Type/ 9 Token 21 Type/ 76 Token 5 Type/ 13 Token
AL 5 5+ 18 S 3 i 1| 6
¥ 3 * i 9 e 3 | # 1| sk 2
k% 1 k 9 - 2 | 2 1| &8y 2
W 7 0 RS HERS 2
i 4 % 2 | F 1|75+ 1
B 3 Ptk 2 3 1
e 3 hrrtt 1 %7 2

Superordinate Basic-level Subordinate
1 Type/1 Token 38 Type/ 183 Token 6 Type/12 Token
i 1 A 30 R 5 AR 2 | BBy A 4
Ikl 11 55 5 R 2 | 3
5 11 B+ 4 | AR 2 | mp 2
I 10 P 4 o 1 RRES 2 1
5 10 I 4 v v 1| %4 1
5 9 A 4 I 5 1| 54 1
Fa e 8 A 3 A% 1
B 7 7 3 424 1
EFER |7 3 2 e 1
§ & 6 a3 2 bk 1
5 4% 6 ) 2 | Ad 1
"gvg 6 2 2 H 1
) 5 Vs 2

Superordinate Basic-level Subordinate
Type/Token 15 Type/ 47 Token 1 Type/ 3 Token
R 10 =~ 3 i 1| Lk 3
= 8 5% 2 | @ 1
% Ff 6 R 2 iy 1
3 5 e 1 T 1
llid 4 3 1 3 1

Superordinate Basic-level Subordinate
3 Type/ 18 Token 12 Type/ 33 Token 2 Type/ 2 Token
"l 14 Ik 8 ] 3 | Fy S 1
£E 3 b5 6 e 2 o5 1| %4 1
5 1 Y diEss |1 | HE 1

A 4 B g 1 L 1

Superordinate

Basic-level

Superordinate Basic-level Subordinate

1 Type/1 Token 3 Type/ 18 Token 1 Type/3 Token

4 1 i d 13 it 4 3
Ed 3
% 4 2

Subordinate

Type/Token

Superordinate

Type/Token

Basic-level

Type/Token

Subordinate

Type/Token

11 Type/ 28 Token

7 Type/ 13 Token
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5 B 9 - 2 s Pt AE 5 f=pa
#FE | 4 (M 2 5 E PR 3 ¢ F
¥ 3 T RS B [ S
f 3 E 1 wE 1
Superordinate Basic-level Subordinate
Type/Token 11 Type/ 79 Token 3 Type/3 Token
AL 36 i 2 788 s 1
A2 % 19 A 2 k] KAz
i 7 i & 2 | A b
7RAL 5 A2 2
Superordinate Basic-level Subordinate
1 Type/1 Token Type/Token Type/Token
2] 1
Superordinate Basic-level Subordinate
Type/Token 7 Type/19 Token 4 Type/ 12 Token
JEa 6 7 2 ek 6
% |5 [ex |1 S NE
WE 2 T4 1 o 2
i 2 Wi F 1
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Nouns from 25-30 months

Abstract nouns

Superordinate Basic-level Subordinate
Type/Token 54 Type/1094 Token 92 Type/ 694 Token
4545 321 | P 7 fe 48 3| o 160 | | #44 4 | o] dkdk 1
fe 4 149 | 4=de 6 A 2 |JC 76 {BAx Ax 3| ldEdE 1
§ 3§ 137 | |4 6 e 4 2 | ¥ 51 B 3 | B AATHC 1
W5 132 | & 6 b3 2 | W 47 X i 3| AEERF A 1
e oo 53 ¥y 5 i 2| T 40 Y 44 3|CqY 1
x 31 P |5 ¥ 2|3 30 ~ 3| Fré 1
W 25 Ax Ax 4 EA 2 | £& 21 % 1 3| k& 1
# B 24 % 4 e 1| ¥E& 16 i 3| X 1
4oy 21 35 vt 4 - 1| &%vg 13 54 3| EF4 1
A 16 | i 4 £ 1| 11 ERGE 271 3| % 1
] 16 | #18 | 4 | B¥% 1| B%uy 10 | ] 3| %53 1
SRk 13 § 4 445 1] 9 o)A 3| XAHEHIE |1
A 11 GRS 4 A 1| ot oo 9 %Y 3| = 1
4% 9 aia 3 W £ 1| =% 8 (LI 2| = 1
Fe 4 9 # 3 EA 1| AR 8 < B # 2| & 1
B % 9 A28 3 | xac 1| 92234 8 ) 1R 2| 1% 1
N 7 Lk 3 vy 1| Mka 8 % 52 2| @ 1
& 7 LS 3 f@ 48 1| ~3§3 7 E 2|l EWY 1
skl TSR 7 [# zo 2 | J R 1
& 3 6 LIC 2| )7 1
o] o 6 T Fe 4 2| F 1
B 6 o) ek g e 2| @ 1
B s 5 R4 2| 1
35 7 5 o)Aty 2 %) 1
@ sk 5 aE: 4 2| % 1
H & fF 4 E 2 | B 1
3 4 wfet < § ¢ 1| A A 1
B 4 |l Ew 1| 1
B 4 EEEIRS 1|4 1
TR 4 = 3§ 1| P~ 1
FRAR 1
F 5 1
Pronouns
Superordinate Basic-level Subordinate
Type/Token 13 Type/ 1218 Token 1 Type/ 1 Token
Bl 581 | pe 24 | % 3| &7 1
[ 250 | e 20 | A e 1
i 195 AR 9 iw i 1
i 90 &) A 5
78 36 @i 3
Body Parts
Superordinate Basic-level Subordinate
Type/Token 28 Type/ 172 Token 9 Type/ 21 Token
P i 26 EE 6 v 1| 4% 7
< 24 0 5 & 1| % 4
e 21 (A 3 F kL I 2
e 15 ¥+ 3 " 1| 7% 2
i 13 5+ 3 7 % 1| 39 2
ER & 11 FLBR 2 P 1| %rit 1
44 8 )8 2 4 1| % 1
Bk 8 = 2 B ER 1| &% 1
B3 8 # 2 5 1| % 1
#+ 1
Clothing
Superordinate Basic-level Subordinate
1 Type/ 21 Token | 13 Type/ 38 Token 7 Type/ 21 Token
* PR 21 f2323 10 * = 2 S 2| ¥k 10 B 2
b2 6 "+ 2 E S 2 | AR 3 kR 1
fExed 5 <2 2 L 1| +#8 2 fg e 1
S 2 e 2 +dn 1| mis 2
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Vehicles

Superordinate Basic-level Subordinate
Type/Token 7 Type/ 153 Token 27 Type/ 94 Token
B 49 i RG] 16 §a @ 3| s 2
iy 48 e AR 11 + 8 2 = HE 1
] 26 A Sy B 11 Flos 2 2| x A4 1
&3 21 ESE A 7 S 2| B 1
e 5 e iy ) 2| 2B 1
e 4 A 2 | £K2 1
P 4 Bad 2 | FAb B 1
FoH B 4 e 2| %@ 1
B 3 F2 ELEE] 1
Tools
Superordinate Basic-level Subordinate
3 Type/ 28 Token | 74 Type/ 254 Token 27 Type/ 63 Token
i 25 EE THEE 4 1| e 5 | 24 3| 18 1
= 2 % 11 i3 4 1| =% 5 3. 2t 3| B 1
1k 2 11 F ik 4 1| ¥E 5 B H 2| & 1
53 |11 g 3 1| +8= 4 wE 2 | kg 1
L &E 9 AR |3 1| §4&» 4 v 7E 2 | EARE 1
E3 9 sof 3 1| ¥+ 3 )8 2 | 3% 1
£33 8 < ta 3 1| BY% 3 N 2 | & 1
B2 7 ARAR 3 1| 44§ 3 kA ER | 2| FEKA 1
i 7 ¢ 2 1| 24 3 473 Y, 1| &4 1
S+ 7 KN 2 1
®# 7 FER 2 1
7 7 6 a4 | 2 1
F 6 o+ 2 1
EN 6 & 2 1
B |6 E 2 % 1
&8 6 B | 2 8’ 1
7+ 5 s 2 ) 1
g1 5 Ap % 2 | 4 1
i 5 z 2 . 1
1 5 L 2 | & 1
# 5 SR |2 SR 1
hE 5 i 2 TR 1
8+ 5 ThB |2 7 M 1
7+ 4 wRA |1 AR 1
£ 4 7k 48 1
Furniture
Superordinate Basic-level Subordinate
Type/Token 5 Type/ 13 Token 1 Type/ 5 Token
- 6 B 5
i 3
%+ 2
o R 1
4+ 1
Food
Superordinate Basic-level Subordinate
3 Type/21 Token | 53 Type/ 228 Token 35 Type/ 74 Token
¥ 19 liZia 21 | &4 4 2 | R4 7 o5 2 | &ia
k% 1 'k 16 £ 4 1| 4 6 X+ %4 1
At 1 ¥ 16 ik 4 1| pp*it 6 AR 1
5t 12 7 E 4 1| =8B§ 5 R 1
EE 12| skik 3 BIEEST 4 e i 1
N 12 i 3 1| 243 3 i AR 1
hrr 11 3 3 1| #F%7 3 i 1
e 9 EiE 3 1| ¢ 3 I 1
% 7 i 3 | i 1| 7kikst 2 il 1
3 6 & A 3 By 1| Ak 2 R 1
2 4m 5 A% Ef 3 z 1| %gr 2 EE 1
5% 5 R 2 2B 1| T AR» 2 B 1




¥ 5 Tk 2 1| 5754 4 2 2 iz 1
Ptk 5 rE 2 1| AR 2 4 1
o o 5 B 2 1| "F# 2 A 1
i 4 oK 2 1| AR¥F 2 A & 1
iz 4 A5 2 1| &4 2 BRE 1
2 4 i 4 2

Animals

Superordinate Basic-level Subordinate

1 Type/5 Token 68 Type/559 Token 22 Type/47 Token

& 4 5 62 = 8 3] 2 | % 10
F vk 53 | & 8 | A 2 | mRH A 5
4. 42 | e 7 | BRAR 2| %A 5
5 30 B 7 £ 48 1| 558 4
¥ 25 b b 6 Ity 1| %578 3
~ % 19 AL 6 ol 1|44 2
iR 18 | B¢ 5 |14 1| **4 2
X & 18 K+ 5 B2 1| £4 2
wgeg 15 LEF | 4 b 1| == 1
A 14 ¥ 4 < E 1| BB 1
3 13 dx 4 b i3l 1| *+4 1
fis 13 i 4 1 < 1
% 12 i 4 1| 248 1
5 12 g 4 1|2 A 1
g 12 48 4 1|78 1
| 11 Brekk 3 1| B 1
&+ 11 TR 2 1 ¥ 1
5 & 10 £ 2 IR 1
= 10 JE % 2 1| &% 1
L5 0k 10 | =% 2 1| VA 1
Eg 10 e 2 1| =5 1
5 9 Bk 2 1 | i 4 1
% + 8 R 2

Natural phenomena and natural materials

Superordinate Basic-level Subordinate

Type/Token 20 Type/ 87 Token 5 Type/ 19 Token
= 35 # 2 S
blid 6 % Ef 2 B Eht 3
k] 6 il 1 Aok 1
At 6 g 1 BRERM 1
tlid 5 1R 1 wEER 1
¥ 5 B 1
B2 4 b 1
AFA 3 w2 1
=i 3 T 1
= 2 = 1

Toys

Superordinate Basic-level Subordinate

1 Type/ 16 Token | 23 Type/ 93 Token 9 Type/ 22 Token

B 16 g 16 & F 2 TE g 5
¥ 14 | ieie 2 | w4k % 4 5
E5s 13 £ 1 Lo F I 3
JoAs |7 ¥ 1 AT 3
A 7 i 4F 1 +i gy 2
TR If 7 BT 1 e3P 1
) 4 WEL |1 IR 1
E2E 4 Wik |1 ATk 4 1
ik 3 F + 1 R 1
BLE 3 B 1

Colors

Superordinate Basic-level Subordinate

2 Type/ 7 Token 9 Type/ 52 Token 2 Type/ 5 Token

Ed 4 i d 17 eherd ¥ d

7 3 %4 12 |44 f e
% 4 7 5




4 5 24 1
g

Shapes

Superordinate Basic-level Subordinate

Type/Token 3 Type/ 5 Token Type/Token
119 2
5] B 1
A= 1

L ocations

Superordinate Basic-level Subordinate

2 Type/ 14 Token | 28 Type/ 88 Token 22 Type/ 44 Token

o 12 Fe 19 = 30| MF e || AwflY e 8 1o 2 1| &%

i 2 R 14 W 3 T 1| &= 5 W54 T 1| F&FE
H#F | 5 s 2 RS 1| Ay e s |4 7E 1
B | 4 KE 2 BWAE | 1| P2 4 £ 1
=3 4 1 2 e 1| LEEd 3 L 1
WH 4 KA 2 oAt 1| Brs 2 E R 1
Bd = |3 ek |1 p A 1| ~MEsR 2 T B 1
|3 | 3Ak |1 | HER 1 [ s sl |2 [ Fmoge ]
g1 |3 | R 1 ER L G !
L5 3 wE |1 A T 1 AR | ]

Spatial words

Superordinate Basic-level Subordinate

Type/Token 20 Type/ 393 Token 17 Type/ 33 Token
B 222 | 3 el 5 L7 1
i 54 t 2 FIL 5 At 1
A2k 34 A 2 W 4 BB 5 AT 1
78 15 | & 2 W e 2 A 1
t 13 i§ 1 Bkt 2 e 1
B 10 | % 1 = 2 KR 1
s o 9 T 1 434 2 BE b 1
31§ 8 738 1 PEG AT 2
7RAL 8 5 1 b 1
+ if 5 # 1 L ife AL 1

Numerals

Superordinate Basic-level Subordinate

0 Type/ 0 Token 0 Type/ 0 Token 0 Type/ 0 Token

Abstract nouns

Superordinate Basic-level Subordinate

Type/Token 30 Type/ 86 Token 15 Type/ 32 Token
IR 24 & # 2 2P 1| 528 2 7 HEF 1
W 10 P 2 PEE 1| RBEATA & 6 A S 1
R i 7 A 2 R % 1| &= 3 2 FF 1
e 4 g 2 i 1|~ F- Ak 2 AFAB LR | 1
3 # 4 B % 2 | 2= NETE 2 F 8% 1
¥ 3 B 1 (3] 1| palvg 2
- 3 4§ 1 RS 1| P 2
%+ 2 F 1 X 1| R 1
P iz 2 %45 1| %t 1| skt ¥ 1
i 2 - 1 EIES 1| #T4E&d 1
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Nouns from 31-36 months

People
Superordinate Basic-level Subordinate
2 Type/ 2 Token 48 Type/ 593 Token 78 Type/ 462 Token
i i 1 4545 185 4 7 oz 2 | o4 153 | @ # 2 | R xR
v % 1 fe 4 70 kb 5 14 2| & 47 ko] e I | 4czER 1
S 56 A+ |5 B 4 2 | T4k 46 k& 1| 2@4 1
4 30 F7R 5 e 45 2 |IC 33 k #in 1| ki |1
4 25 7y 5 52 1| #7oF 17 X i I 1
A 23 A 4 4 4 1| £+ 12 4P 1| &4 g7 |1
INTEN 23 | @: 3 | s 1| 4o =% 10 | #e HEXTTEE
4oy 16 71 3 )% 1| 5% 9 W5 45 X E 1| )iz 1
fa oo 16 £ 3 e 1| F% 9 1| HBF 1
£ fF 15 T8 3 PP % 1| ¥k 8 | L& 1
B8 13 33 3 L 1| #EL 8 1| )ik 1
)] 4E 10 ¥ 2 E 1| o] & 7 1| g 1
¥ % 10 B 2 fr & # J O I = ¥ 5 I | Bk |1
A 9 7 2 | a 1| 1% 5 1| 1% 1
45 9 * 4 2 [7 3% | 344 5 | = 1
EAA 7 bbb 2 A 1 A 5 1| == 1
T e 4 4 1| &k 1
- ik 4 1| A=>#2 1
X 3 1| »#% 1
ki 3 IEEEEE
o] 3 HIETEEEE
44 3 1| P4 1
TR 3 IHEEASS 1
TR 3 1| +7 1
K ER R 2 1| AR 1
RS 2 1| 4548 1
Pronouns
Superordinate Basic-level Subordinate
Type/Token 16 Type/ 1235 Token Type/Token
PN 544 | e 14 ] 2 2
i 302 | w4 6 feyisg 1
2 255 | x 3. |5 | e 1
W 42 | e 4 | 1
EARid 39 + Fo 3
= 4 | =p 2
Body Parts
Superordinate Basic-level Subordinate
1 Type/ 2 Token 24 Type/ 118 Token Type/Token
L2} 2|+ 19 | RE 41 7% 2| ook 1
B 12 | R 4 | Hrue 2| *4H 1
F 5 THEE 4| ¥ 2 | e 1
e P 9 | B4 3| % 1| A3 1
% 9 | & 3| £+ 1
5 9 | EFER 3| BF 1
[ES2 8| = 2| B 1
i 517 2 | ¥R 1
Clothing
Superordinate Basic-level Subordinate
1 Type/ 29 | 17 Type/44 Token 2 Type/ 4 Token
Token
7 PR 29 | gy 14 | ikt 2| 4= 1| 74 3
R+ 5| A+ 2| g+ 1| 24443 1
M+ 3| & 2 | RTEEIR |1
4+ 3| EEEE 2| A+ 1
3 2 | e 1| #AE 1
T2 2| tE 1
Vehicles
Superordinate Basic-level Subordinate
Type/Token 7 Type/104 Token 34 Type/ 86 Token
E 40 [ 4 [10] ] 19] 84 [2]n2p |1
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H#1s 18| %2 7 W+ 6 | AcE 48 2 | e 1
B 15 | #38 2 g2 5| #hie 2| KHDEE |1
&3 12 i 5 8 5 | i 2 | B2 1
By d 4| 82 2 | AFe 1
] 3| +EAE 2 | g @ 1
i d 3| a8 1| a2 1
i 3| aqrd 1] #2 1
[ Aodx Ax B 3| 28 1
PR 2|+ 1
g8 2| @ 1
<+ 8 2| kL 1
1 2 | 22 1
Tools
Superordinate Basic-level Subordinate
4  Type/ 37 | 58 Type/ 129 Token Type/Token
Token
(S 33| % 9| # 2 | Ak 1| ¥y 4
1= 2| & 8| = 2| kg 1| ¥4l 3
fat=N 1| %7 7| £F 2| F I 3
[ 1| FE 6| %3 2| BE 1| 2F 3
7+ 50 % 2 | #gF 1 | ok &# 1
e 5| & 21 % 1| wwrgx 1
<4k 4| B3 2 | Be 1| =&H 1
P& 4| F& 2 | & 1|+ 8 1
i 4 | 2 | # 1| %3 1
b 4 | REE 2 | E+ 1| #*=% 2 1
7 3| % 1| # 1| X% 1
jies 3| % 1| LR35k 1| Faa 1
& 3] 2= 1| 1| K& 1
ikl 3| R+ 1| # 1| o5 1
AR 3| B 1| #4k 1] 54 1
] + 2 | vhery 1| &+ 1| 24 1
) 2| 8 1| 2% 1
¢ 2| FK 1| &bk 1
g & 2| 5 1
7 17 2 | B 1
Furniture
Superordinate Basic-level Subordinate
Type/Token 7 Type/ 23 Token Type/Token
e 9 | # 1
e 7 | wr 1
(R 3| v R 1
B 1
Food
Superordinate Basic-level Subordinate
4  Type/ 18 | 53 Type/ 139 Token 20 Type/ 54 Token
Token
k% 9|k 10| 4% 3| kA 1| 11| Fa+ 1
E3 6 | IR 7| HE 2| 2 1| *AE 9| ¥ 1
) e 6 | Kok 2| #F 1] kg 5
AR 1| 3 6 | M 2 | BF 1| & 5
£ 6| 2% 2| AR 1| 7754 3
AAR 6| R~ 2| K 1| 7954 4 3
HEHE 5| &40 2 | #F+ 1|78 2
2% 5| % 2| # 1| ikt 2
3 E 50 ¥% 2| £4& 1| A 2
#5 & 5| ¥F 2| B F 1| 3% 2
v P2 4 | &g 2| F 1| ks 1
w2 4wy | 2| ¥ HEES !
T 4| % 2| §% HEFS 1
P 4| B 2 | £ 1| 448 1
AR 3| 7k 1| & 1| 247 1
2 3| ¢+ 1| 28 1| ARE 1
= 3| # 1| #m | 1
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[ T%#F: [ 36 [ 1] [=&F ] 1

Animals

Superordinate Basic-level Subordinate

1 Type/ 9 Token 51 Type/ 352 Token 10 Type/ 21 Token

& 4 9 | jijfs 83 | bmik 4|4 2 | g 6
wf 56 | A 4| ) ES 1| d# 5
k3 38| = 3|z 1| mpm 2
LR 22 | & 3| A 1] 2js 2
i 14 | fBw 3 2 1| %R 1
s % 13 | wk 3| e 1| =3 1
5 11| & 2| 1 1| *£*4 1
% & 8 | % 2| €L 1| &4 1
] A 6| '8 2| 1| %4 1
78 6| 1% HAEE 1] 124 1
2 6| & B% 2 | $Eik 1
i 6 | jf= 21 % 1
i 50 BRE 2| BR 1
¥+ 5| B 2|1 55 1
i 5| W 2|78 1
¥ 4 | #A 2| g+ 1
Jr+ 41 5 2 | *§'§ 1

Natural phenomena and natural materials

Superordinate Basic-level Subordinate

1 Type/ 1 Token 23 Type/ 48 Token 5 Type/ 10 Token

X B 1| ik 6 | #+ 2| & 1| Lk 4
X 5| A 20 % 1| ~F 2
B 3| & 2| kK 1| ~HX 2
K 3| 2 2| & 1|~ 1
= 3|k 2| FE 1| B 1
g+ 3| 1| 5% 1
e e 1] = 1
Blia 2| ¥ 1

Toys

Superordinate Basic-level Subordinate

1 Type/ 26 | 17 Type/ 46 Token 3 Type/ 26 Token

Token

p=) 26 | a4 10 [ &% 2 [ #+ 1| 5z
e 5 A | 2| BEEE 1| R
e [B] 4 ¥ 2 i 1| 73
Wik 4 g 2 s |1
b5 4 S 1 i 1
R4 4 4 1

Colors

Superordinate Basic-level Subordinate

2 Type/ 5 Token 7 Type/ 44 Token Type/Token

#é 3 4 12 | 94 3

E 2 %4 9 wd 3
4 9 o 1
T 7

Shapes

Superordinate Basic-level Subordinate

1 Type/1 Token 3 Type/ 5 Token 1 Type/ 1 Token

[ 1 IF1 B Bl 3 R
] 5] 1
1 ] !

L ocations

Superordinate Basic-level Subordinate

3 Type/ 12 | 35 Type/ 122 Token 18 Type/ 32 Token

Token

[l 6 55 18 EWS 2 H 1| &gy o |5 =g

Eall 5 T 16 | #¥ 2 | L #gMyde | 4 P

£ 5 1 E 13 Fe 2 B 1| #dHLH 3 s Fr
B8 3 12 AT 2 EN Y 1| %5 2 F R
B R 9 T | 2 Fix 1| %368 2 EIRZR}
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FFH 7 | kR [2 [ g@r | 1] mas 2 [2igar
T 4 NS 1 AR 1| 32, 2 R
KE 3 B E 1 FHAE || ¥Ry 2
ey 3 B i 1 | =2% 1| 22 1
i 3 T |1 ¥ 4 ] 1| 3 %4 1
B % 3 Hig |1 | 2% T 1
a5l 2 FHEY 1
Spatial words
Superordinate Basic-level Subordinate
Type/Token 18 Type/ 274 Token 20 Type/ 28 Token
iTAL 117 | 7r:8 8 - if 2 | B 4 o 1| &4 1
izid 52 | t#a 6 | ¢ 2 | fan 3 i jis b 1| %2 1
2 5 27 TG 5 KT 2| o 3 wet 1| -3 45m 1
L 20 LI 5 ¢ R | £ 2 AL 1| &2 1
% 9 ALER 4 | HER 1 P == 1
7RAL 9 o 3 i# | it 1 KR 1| = 1
W 1 ERER ) 1
Numerals
Superordinate Basic-level Subordinate
Type/Token 5 Type/ 5 Token Type/Token
= 1
=tz |1
B 1
& BE 1
L ki Fi o 1
Abstract nouns
Superordinate Basic-level Subordinate
Type/Token 38 Type/ 108 Token 9 Type/ 13 Token
2 14 = 3 # 1% 1| #5458 2
IR 9 213 3 fs * 1 |3z 2
P i 9 7 2 WX 1| sk 2
=% I 2 [ $= HEE 2
RS 7 A 2 T 1| # gk 1
g 5 s 2 ¥ 1| 4 1
% 4 13 2 E:: 1| A3 1
3 & 4 LR 1 F IR 2 1
*®+ 3 E 1 PR 1| 3 iz 1
Eh 3 FEE 1 ok i 1
73 3 # 1 5 1
GRS 3 F R 1 - 1
A = 3 % 1
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37-42 months

People
Superordinate Basic-level Subordinate
1 Type/ 1 Token 67 Type/ 740 Token 86 Type/ 360 Token
Aug 1 4545 176 | + 3% 5 o 45 2 | o4 60 | /] P ¥ 2 | Exinn 1
g% 83 4 5 1% 1| T 50 | o) % 2 | L4 1
GRS 71 % 4 L 1| gl 38 | 2 | Clde 1
A 64 45 B 4 P 1|+ 34 | FR 2P 1
X fF 43 3% 4 4 52 1 A 15 | Eva ff 4 2 | Wi 1
45 19 1IN 4 L 1 |IC 7 | & 2 | evalfdb 1
&R 19 | R |4 |6 e 7 | ) are 2 | woE g 1
S 18 BBk 4 44 1| &% 6 o)A 2| @R 1
) i 17 g4 4 ekt 1| ¥34 6 ) E 2| 48 1
4w 14 Rk 4 7y 1| #F & 5 RIF 4 2| 2B 1
Wi 13 | ¥4 4 | s 1| rXfF 5 | FixkR# 2 | & 1
3% 13 [P 48 4 B 1 3+ & 5 gL 2| )i 1
¥ 5 13 3 3 FrdF | sk 5 f@ 54 2| 5 1
T 12 | %+ 3| arw I EEL e 4 | PR L34 1
+# 11 a3 2 k£ 1|35 4 PP 1| ] 1
B 10 X 4 2 oo 1| # g3 4 B3RS 1| 128% 1
hiz] 8 g4 2 x4 1| 7 4 < F5y 1| »m 1
A 8 = 2 §48 1| # A& 3 xR A 1| &8 1
A 7 ] 2 | #mz R 3 [ saman 1| aeran |1
AT 7 il 2 HE 1| ek 3 L 1| ¥4 1
7 4 6 ) 2 | wmea 17 3 |4 1| = 1
e 6 R 2 | % 3 | 1| gmas 1
B 6 [GIPS 2 98 3 RS 1| P 1
e & 3| ok 1| i 1
3 2 B R 1| mo)as 1
4 IR N 1
] 2 Fot 1| 3# 1
I ¥ 2 | B3 L] w X6 1
|3 2 | k& 1
Pronouns
Superordinate Basic-level Subordinate
Type/Token 17 Type/ 2169 Token Type/Token
B 829 | 7r 16 | wut 2
i 583 | pe 16 | 7rat 1
w 441 | o 8 | #e 1
iE 114 | « e 5 * R 1
BN 113 w4 3 A& 1
i i 33 [ 2
Body Parts
Superordinate Basic-level Subordinate
1 Type/ 1 Token 25 Type/ 169 Token 15 Type/ 30 Token
> ¥ 1 £ 22 Fe iR 5 [E=S 2 | 6 R A 1
R4 19 LIS 5 sk 2| LwmEw 4 B ik 1
2L 16 % 5 £ 4 1| 2% 3 LIS 1
P 15 Ry 4 127 =3 1| &*% 3 %3 1
53 15 3 4 7l 1| g% 3 Z 5 1
A4 12 < 3 R R 1| 45 2 e 1
7 % 11 kR 3 ¥ Ff 1| =®~ 1
P 11 | & 2 Tk 1
Clothing
Superordinate Basic-level Subordinate
1 Type/ 15 Token | 19 Type/ 45 Token 8 Type/ 21 Token
* JR 15 a 7 +ox 1 ¥ 1 | 78 4 6 £ 45 1
i 7 TR 1| % NS 5
At 6 oz 1 # 1| €@t 4
b+ 4 [ 1 HE | pat 2
F 4 g 1 je3 e 1| =i 1
e 3 iz 1 = 1
[ 2 jo 3 1 ey 1
Vehicles
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Superordinate Basic-level Subordinate
Type/Token 7 Type/ 86 Token 43 Type/ 145 Token
# 30 R 20 | 4@ AN+ 2w 1
H#s 25 E AN 17 | 2 2 | & @ 1
&3 17 o3 14 | B3 d 2 | B B 1
I 6 %E 9 | #kra 2 | a2 3 1
T 4 Brik & 8 ] 2| g d 1
-} 3 ABED 7 REd B 2| Wpd 1
HiE 1 YR 6 | man EEEE 1
Ea 5 [N 2| bW 1
i< 5 (G 2| p 2 1
e+ & 5 o o & 1| pipd 1
Bfr @ 3 I @ 1 A+ 1
&3 N s 1
+ %@ 2 A 1| 2k %2 1
+ 9 2 | pae 1
<+ 8 2 TEAE 1
Tools
Superordinate Basic-level Subordinate
5 Type/ 44 Token | 84 Type/ 232 Token 29 Type/ 50 Token
(S 36 L3 30 EN 2 £ 1| 2% 7 £ 4% 1
1 = 5 E+ 18 g 2 fETE S 1| B 4 LA 1
RN 1 & 16 | m# 2 | v 1| 4m3g T 1
(8 1 i 10 ok 2 N A 1| #2448 2 k2 1
F & 1 IS 9 | #+ 2 [ HEE 2 [ &F 1
s 9 Ak 2 | 7% 1| $¥u# 2 | F¥H 1
P 7 oy 2 | 9% 1] k% 2 | ae 1
[E: 6 s il 2 £+ 1| %44 2 A 17 1
7+ 4 HE 2 B 1| g~ 2 ENCRN 1
i 4 ERS 2 | msg 1| #4 2 | 4 1
1 A 4 AR E 1| #3g PREE 1
= 4 LT 2 B 1| 4% 2 ¥ 1
73 4 & 1 i3 1| &F 2 -3 1
FE 4 K 1 | =% 1| &4 2 | mrg 1
BEFE | 4 7 & 1 K3+ 1| *4# 1
2 F 3 & 1 A 1
# 3 W 1 g ¥ 1
FEg 3 s 1 | &s 1
i 5 3 % fE 1 | 4 1
5 3 % 1 | 448 1
7 2 YTy 1 | £4 1
& 2 | fkE KLY 1
o 2 e 1 | 7% 1
SEE |2 | %+ N I
s 2 HEs 1 Th% 1
3 2 il 1 E 4 1
o R I I
WHRE |2 P 55 1 F ok 1
Furniture
Superordinate Basic-level Subordinate
Type/Token 6 Type/ 30 Token 4 Type/ 4 Token
+ 9 B 1
i 9 o 1
¥+ 6 3l 1
¥ 3 il 1
FE 2
o fe 1
Food
Superordinate Basic-level Subordinate
4 Type/ 16 Token | 47 Type/ 171 Token 25 Type/ 64 Token
kg 9 ok 16 A AR 3 1 + 1| ks 18 | %2 # 1
BE 5 TE 14 fa 3 b 1| v A4 6 BB f 1
5 R 1 HE 13 whr 2 kg 1| 3w pe 5 %8 e 1
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5 1 T IREY 3 X s R i
i * T 2 |3 HESR 3 | A 1
T R 2 | v NS 3 [ Fak I
= § 8 2+ 4 2 | A || kiEH 2 | dFk 1
% 7 # 2 | Hw 1| et 2 | BE 1
f s 7 il 2 | 4% V] By # 2 | e 1
4 5 % P 1| gt 2
##H T 5 = 2 BB 1| 3 2
# 4 I 2 By 1| %9 p* 2
£ 4 BE 2 iy 1| wkok 1
3 3 Bk IEE IBIGEE 1
& 3 LT 2 AP 1| #f% 1
¥ 3 3 E 2 3 X 1
Animals
Superordinate Basic-level Subordinate
1 Type/ 1 Token 63 Type/ 392 Token 16 Type/ 42 Token
o 4 1 j g 42 | mar 6 | & 2| 22p 8
o o THET: 6 | &k Y 7
A 21 L bk 6 s 2|8 & 7
e 20 b 2 6 @ N 2| &2 3
I 15 | g5 6 | A 2] ¥ 3
& 3 [ > 5 | &4 [T &nn |2
33 13 e 5 Ao 1| A8 2
g 13 EFR 4 ol 1| 5 2
< 3 12 | 5§ ' R 1
* & 12 ¥ 3 | ek 1| ] % 1
" 11 [#ee |3 | ® Y 1
Foek 11 Pl 3 pER) 3 1| =3 1
it 10 A 3 44 1| LR 1
5 10 A 3 Hoviex 1| %A 1
R 9 x 3 3| e 1] &4 1
E 8 % 3 | A 1] 2w 1
§ & 8 L 3 % % 1
Y] 8 L5 0k 3 i 1
5 8 JEF 2 P 1
e 7 Ed 2 kRS 1
%+ 6 b 2 LR 1
Natural phenomena and natural materials
Superordinate Basic-level Subordinate
Type/Token 34 Type/ 116 Token 6 Type/ 6 Token
e 15 5 & 3 <9 1| d 1
bz 14 Vv 3 %3 1 | Faept 1
* 1 1|k 3 | #Fir | 5= 1
13 5 e 30| e N 1
piso 5 Z 3 bl 1| 23k 1
7 5 = IEZE 1] g% 1
BHE 4 0 PR 1
7 4 B 2 =i 1
% Ef 4 &k 2 48 1
X3 4 T 2 | & 1
b 4 3 2
B3 3 il 1
Toys
Superordinate Basic-level Subordinate
3 Type/ 20 Token | 25 Type/ 75 Token 10 Type/ 33 Token
=B 16 k5d 13 W £ 3 e 1| §3 9 4 TR 1
i 4 2 Tt 8 S 3 HH 1| &5 9
Bk 2 B4 8 BEL 2 | A 1| s 5
R TA 5 v+ 2 | B L BEAz 3
k2 5 T #- 2 & W 1| #3 2
4k 4 {2 A 1 b 4 1| )l 1
S 3 v e [B] 1 i 1| T ®&F 1
#5 3 e 1 3k 1
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| | 7k ElEY 1 EX [ 1]

Colors

Superordinate Basic-level Subordinate

2 Type/ 7 Token 13 Type/ 59 Token Type/Token

E 3 = d 15 # ¢ 2 % 1| kid 2

Gkl 4 % d 11 k4 2 T 1| #+¢ 1
5 4 9 2 s 2 | BT 1
¥ ¢ 7 5 1
Fa 6 w3 1

Shapes

Superordinate Basic-level Subordinate

1 Type/ 1 Token 4 Type/ 10 Token Type/Token

A 1 B B 6
Z &35 2
1 E B 1
ne i

L ocations

Superordinate Basic-level Subordinate

1 Type/ 8 Token 35 Type/ 147 Token 31 Type/ 55 Token

B 8 Fe 42 B+ 3 Fhad 1| &% 4 27 i 2| 253 1
FaEs 21 | =~ 2 | ey BEE 4 | zm 2 [ i 1
& 9  fa ] 2 ) 1| &#p 4 i 2| $3m, 1
FEY IR 2 | & 1| w ke R 2 | 1
3R 7 i 2| &y 1| AH 3 2i L] 72 % 1
# ¥ B 6 By 1| i NE PE 1| 282m 1
1 6 £ 1 T4 1| 28 2 | BT 1| & 1
B 5 B3 1 E] 1| B% 2 ~ i 1
¥ 4 -+ 1 Z 1| %% 2 4 Fo 1
ERid 4 EE 1 | 1| #3ks 2 B s 1
Fra 4 il 1 TR 1| ¢ &4 2 | mnsE 1
BT 3 EX2) 1 EFF 2 | EmMESE |1

Spatial words

Superordinate Basic-level Subordinate

Type/Token 20 Type/358 Token 31 Type/ 64 Token
B4 116 | & 3 £ Rt 8 B 2 | Bk 1
i 74 | R 3 P 5 s 1| pepig 1
A 53 @ 2 AL 5 e R 1| #2 1
758 23 o+ 1 B 5 A A 1| gif 1
tm 21 ¢ 1 x F 4 bas 1 & 1
] 16 ¢ 1 i AT 4 Xzt 1| T4 1
7R 16 | = 1 ki 3 | Eiam 1| 1
& 12 KT 1 FEE 3 Ji i b 1 | g4z 1
s 8 A 1 5+ b 2 + 1| A3 1
e AL ER 1 LS 2 T 1

P 2 AHE 1

Numerals

Superordinate Basic-level Subordinate

2 Type/ 2 Token 7 Type/ 11 Token Type/Token

#F 1 N 3 15 1

BUAh 1 Lo B 3 Z g4 1
= 1 I8 1
I 1

Abstract nouns

Superordinate Basic-level Subordinate

Type/Token 49 Type/ 159 Token 16 Type/ 26 Token
T 25 B 45 3 L F 1| ggg = 4
“E 11 R 3 F 1| ®= 3
=3 11 oA 2 &R 1| +«4kw 3
F o 10 = 2 # 1| xmp 2
* 3 9 =g 2 HE 1| ¢ R#2 2
T 7 A AT 2 P 1| /] iz 2
21253 7 1t 2 R % 1| =% 3% 1
- 5 iF2 2 A 1| ]F% 1
m= 5 | -2 HEE IS I
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ik 4 + 1 i 1 | eEsst 1
A5 4 ¥ 1 it 1| #HERm 1
o, 4 = 1 B A 1| b5k 1
vk i 3 2R 1 P iz 1] R 1
F 3 BE 1 b 1| nhd% 1
¥ b 3 P 18 1 BL4g 1| #4kw 1
#* 3 b 1 ESeE S i TN 1
#3 3 & 1
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43-48 months

People
Superordinate Basic-level Subordinate
Type/Token 50 Type/ 199 Token 61 Type/ 168 Token
45 45 31 4w 3 = A 1| P~ 44 | 559 2 | FHE 1
A 21 PP % 3 EES 1|~ 7 F & R 2 | e 1
28 15 #RR 3| dde 1| 2z®md 6 | A 2458 1
E: 11 Ax Ax 2 | & 1| | #H 6 ) A 2 E 1
GRS 10 oh i 2 PR | 1| R4 6 =N L]y 1
5y 9 82 2 1ARfF | 1| § 2 6 A 1| |8 1
X fr 8 &4 2 s 1| sl 5 BEES AN 1| ## 1
¥ 4 7 IS 2 WL 1| | s&* 4 R IS 9 Wi 1
BEES 6 & i 2 FriF 1 LIE 1] 4 LIE ] 1| BR 1
3% 6 E2 2 Fran 1| 6Zaa 4 FtR2 2 1] &% R 1
8 5 e 2 ¥ 1| P 4 5] 1| PERE 1
o 5 *E 1 S 1| mERE 4 v o9 A 1| iz%§F 1
1% 4 A A 1 3 1|15 3 ES 1| Rl 1
T 4 i 1 | #x 1| wrtz 3 [ £ 1| Taexan |1
A 4 23 1 fe o 1| #17 3 Y 2alis 1| ¥aig it 1
PEY 3 ENPS 1 | i 1] 1% 3 | IS4 1] p 4 1
&3 3 k& 1 A 3 | k= 1] m- 1
fa 3 B g 1| mge 1
4 2 7] 41 1| R 1
| B iaia 2 < 1
* F 2 & 1
Pronouns
Superordinate Basic-level Subordinate
Type/Token 13 Type/ 1158 Token Type/Token
EN 483 | @ i 18 | w| 4 2
7 279 | 7w 15 | = 1
i 252 | p e 10 | 7rat 1
T 49 A Fo 6
Nl 40 ) 2
Body Parts
Superordinate Basic-level Subordinate
1 Type/ 3 Token 19 Type/ 89 Token 4 Type/ 6 Token
X i 3 o 21 P B 3 gy 2| BB 3
£ 16 e 3 FR 1| 48 1
£ 9 i % 2 2 3 1| Ak 1
g 7 7 & 2 % 3R 1| &% 1
g 6 [ 2 [ w= 1
IZR)3 4 3 2
[ 4 L85 2
Clothing
Superordinate Basic-level Subordinate
1 Type/ 4 Token 7 Type/ 14 Token 4 Type/ 7 Token
2 PR 4 g+ 4 fh 1 kA 3
Hr 3 +4p 1 AR 2
e |2 K 1 2 A 1
iy | 2 A 1
Vehicles
Superordinate Basic-level Subordinate
Type/Token 5 Type/ 32 Token 38 Type/ 64 Token
&3 13 FER: 6 A 2 | miggdy 1
& 12 R 4 Bnbtshd 2| X FKAEEE |1
S 3 T EE 3 #isa 2| X&/kD 1
a B AGAE A 3 Z iy 1| ss822 1
&1 2 ¥ 3 Eg ] 1| %(e 2 1
%3 3 L VERTE | fapd 1
~ i 2 | <2 1] #ee 1
48 2 bk P 1| 234 1
KW B 2 L INEX E 1
Frikdy 2 Jodedy 1 S 1
3 2 | By e I
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fox @ 2| A ey L| A4y
ERELD | 2 P f-4y 1
Tools
Superordinate Basic-level Subordinate
1 Type/ 17 Token | 32 Type/ 70 Token 12 Type/ 21 Token
i o 17 7 9 ES 2 [ @[ 1] %¢ 5 | dda 1
L 7 A 2 & 1| 44 3
bl 5 s 2 | B 1| &t 2
58 4 B 2 O 1| &% 2
ik 4 g 1 £+ 1| fFa 2
Bt | 4 ¢ ¢ NEE L FRwEL a1
g | 4 + 1 &= 1| £ 1
= 2 &3 1 4 1| b 1
e 2 £ 4k 1 TE 1| &¢ 1
.+ 2 4R £ 1 " AR 1| hapa |1
P4 2 H A 55 1 Y 3l 1
Furniture
Superordinate Basic-level Subordinate
Type/Token 3 Type/ 22 Token 1 Type/ 1 Token
i 16 po& 1
We |4
L |2
Food
Superordinate Basic-level Subordinate
3 Type/ 7 Token 11 Type/ 15 Token 8 Type/ 13 Token
k% 5 'k 2 B 1 A 5T 1| k23 3 L 1
52 1 B i 2 5 1 % E 1| 7k 2 B 1
B 1 i ¥ 2 F & 1 B H 1| 44 2 ik 1
£ 2 B R 1 AR 2 TR 1
Animals
Superordinate Basic-level Subordinate
1 Type/ 11 Token | 47 Type/ 217 Token 12 Type/ 19 Token
# F 11 hae 30 % 3 v v 1| x5+ 3
5 17 e 8 3 CEE || FRFA 3
5 16 D] 3 | & 1| x%25 2
e 2 12 5 & 3 - 1| % 2
IgA |12 |4 R BEEF) 2
¥ 10 W 3 s 1| <84 1
= 9 | ek e 2 i 1| ~z2758 1
B+ 9 B 2 i 1| ~zE5mR |1
XL 9 B 2 % 1| #3 1
“% |8 | mn 2 | ® BB I
& 8 Ed 2 EE 1| s 1
P 6 EE 2 | 1 1|24 1
k3 6 ® R 2 ey 1
X & 5 EX 2 A 1
5 4 it PRECE 1
&k 4 P 1
Natural phenomena and natural materials
Superordinate Basic-level Subordinate
Type/Token 9 Type/ 12 Token 1 Type/ 2 Token
S 2 %z 1 I 1| % aemt 2
blid 2 Piopisn 1 ¥+ 1
pisa 2 i 1 3 1
Toys
Superordinate Basic-level Subordinate
2 Type/ 13 Token | 10 Type/ 22 Token 8 Type/ 17 Token
=L 9 L 7 Wik 2 i g 6 3k 1
2Rk 4 B 2 H 2 frdeo 4 x| 3 | 3k 3k 1
5 2 BEE R R 2 e GRS
! 2 7% 1 F 3k 2
w2 as 1 = = I 1
Colors
Superordinate Basic-level Subordinate
1 Type/ 7 Token 10 Type/ 59 Token 4 Type/ 10 Token
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Superordinate

Basic-level

i 7 i 18 [ 3 P 4
¥d 14 |24 3 5§ d 3
%4 7 whre g 2 Bid 2
34 7 4 4 1 e 1
1

Subordinate

ﬁs 3 ¥ g

1 Type/ 2 Token

Type/Token

Type/Token

k]2

Superordinate Basic-level Subordinate
3 Type/ 5 Token 22 Type/ 63 Token 6 Type/ 13 Token
B3 2 Fe 15 B E 2 Fix 1| <4 6
R 2 B R 7 A 2 | B 1| $¢% 3
S 1 I L A R !
a 5 s 1 b 1| §&£20 1
i 4| R 1| a7/ L] o2 1
5 E | 3 g 1 S 1| A= 1
E 3 o 1
g |3 | &% 1

Superordinate

Basic-level

Subordinate

Superordinate Basic-level Subordinate

Type/Token 14 Type/ 107 Token 14 Type/ 28 Token
TR 42 T 3 EH 8 L 1
iBi 18 i 3 A 5 s 1
AL ER 9 %8 3 E 2 s 1
i 7 ok G 2 -y 2 R 1
2 5 6 7RI 2 - 2 RO 1
AL G 6 ik 1 Eg - 1 B3R 1
788 4 ES 1 B 1| Bee 1

0 Type/ 0 Token

0 Type/ 0 Token

0 Type/ 0 Token

Superordinate Basic-level Subordinate

Type/Token 20 Type/ 49 Token 12 Type/ 22 Token
3 3 FE¥ i 2 | Az L 2z | 4 LR 1
2= 8 % 2 ¥ 1|~ %3 3 g fhize 1
fF = 5 &) 2 | & 1| +~%& 3 FIAE 1
k4 4 ot 2 |- IR S 3| BAAME 1
R 3 3 1 T 1| ~ %5 2 - F-tR 1
% 2 F 1 {5 1| ¢35 1
w¥ 2 A 1 BiE2a 1
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