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Background and Motivation

• Network-based approaches have provided important insights into the organization and
acquisition of early vocabulary in children (e.g., Hills et al., 2009; Beckage et al., 2011)

• Word association norms (e.g., USF and SWOW) and the CHILDES database are
commonly used to infer the (static) semantic structure of early vocabulary

• Norms from the MacArthur-Bates Communicative Development Inventory (MB-CDI) are
used to estimate age of acquisition and compare different lexical growth models:
preferential attachment, preferential acquisition, and lure of the associates

• Can we generalize the findings to other languages?

• Are there any structural differences across languages?
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• Substantial semantic similarities are shared across languages (Youn et al., 2016): celestial

phenomena (SUN, MOON), landscape features (SKY, SEA), and natural substances
(STONE, WATER)

• Large free association norms or corpora of child-directed speech are often not available
for many languages

• In CHILDES, ∼1.5M utterances from parents in English (up to 30 months) vs. 82,450 in
Chinese (Mandarin + Cantonese)
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Network Estimation Directly from MB-CDI

• A valid and efficient tool to assess early comprehensive/expressive language

• MB-CDI has been adapted to many other languages

• Data available on Wordbank (Frank et al., 2017)
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Network Estimation Directly from MB-CDI

• MB-CDI response matrix: each row represents a child (16 to 30 months), and each cell
denotes whether the child produce the word (“1”) or not (“0”)

• MB-CDI network (at 30 months): nodes represent words in MB-CDI (sentences and
the sounds category excluded), and edges represent cosine similarities between word
profiles, similar to the correlation based network construction method for verbal fluency
(e.g., Borodkin et al., 2016)

• We used the triangulated maximally filtered graph method (Massara et al., 2017) to
capture the most important information

• 4 MB-CDI networks: English (American), French (Quebec), Mandarin (Beijing), and
Cantonese
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Results

Top 10 highest degree nodes

English French Mandarin Cantonese

leg (58) fork (89) fridge (55) bathroom (69)
hand (57) bedroom (58) hair (42) big (55)
table (57) table (44) sweater (40) wash hands (54)
find (42) mouth (36) sing (36) home (46)
hair (41) sing (36) park (35) fridge (44)
sleep (37) find (35) window (32) sit (43)
with (37) chair (32) seed (31) bed (43)

bathroom (36) baby (30) stuff/fill (30) clothes (38)
run (36) angry (30) glasses (30) hand (37)
fall (34) bathroom (29) play (27) stair (37)



Results

English French Mandarin Cantonese

Nodes 668 652 787 791
Edges 1998 1950 2355 2367
CC 0.26 0.25 0.31 0.26
ASPL 5.32 5.15 8.53 5.38
Modularity 0.76 0.74 0.78 0.77
Smallworldness 5.16 4.90 6.73 6.07



Results

Animals Verbs
English French Mandarin Cantonese English French Mandarin Cantonese

Nodes 43 41 49 44 103 109 194 172
Edges 86 96 92 74 246 217 525 301
CC 0.45 0.44 0.53 0.49 0.33 0.38 0.31 0.36
ASPL 2.45 2.50 1.97 2.21 2.98 3.13 3.55 3.22
Modularity 0.49 0.44 0.59 0.46 0.57 0.69 0.67 0.76
Smallworldness 1.00 0.98 1.61 1.50 0.26 1.73 1.18 1.93



Future Work

• To compare the English MB-CDI network with the free association network and
CHILDES network

• To include more languages (uni-lemma)

• To model lexical growth using MB-CDI networks?

• To examine structural/growth differences in MB-CDI networks of children with
developmental language disorder / autism / cochlear implants
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