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Computational methods of analyzing child and adult language offer new ways of 

characterizing L1 and L2 grammars (e.g. Alexopoulou et al., 2010). We extract part-of-

speech (PoS) n-grams from child-adult interactions to investigate the extent and nature of 

language similarity (1) in individual children and adults over time, (2) across children at 

similar points of development, and (3) across adults speaking to children.  Our methods and 

results demonstrate a new way to exploit the rich database on CHILDES (MacWhinney & 

Snow, 1985) and shed light on contested issues in language acquisition. 

Method.  We generate frequency distributions for all PoS-tagged and word bigrams 

(e.g., pro vbo, it goes) from 3 corpora:  longitudinal data from Brown (Eve) and Bloom 

(Peter) and cross-sectional data from 21 children from Valian. The longitudinal corpora are 

split into 4 time periods (5 transcripts each).  We calculate Dice coefficients (twice the 

intersection of two sets divided by the sum of the cardinalities of the sets) for all n-gram 

samples and Spearman’s rank correlations for those sequences produced by both child and 

parent.  Dice, which has been used for word sense disambiguation to measure how often two 

words appear with one another (e.g. Pederson 2001), characterizes the similarity between 

inventories of n-grams while the rss characterize the frequency similarities of the shared tags. 

Results and discussion.  At the beginning of acquisition, children are dissimilar to 

adults in the PoS bigrams they use, producing ungrammatical sequences their parents do not 

(e.g., adjective-verb). The Dice increases over time in the longitudinal data (Eve: 0.53-0.75, 

Peter: 0.4-0.72). The 21 cross-sectional children in Valian are moderately similar to each 

other (Dice range ~.56-.67).   The Valian adults, in contrast, produce very similar bigrams 

across individuals (0.63-0.79).  We argue that this stability reflects the constraints imposed by 

the language.   

Table 1 shows that, for both longitudinal corpora, all rank correlations between child 

and adult PoS bigram frequencies are significant at all time periods, increasing in strength 

over time. Word bigram data (not shown here) reflect a less stable relationship: correlations 

are significant at all periods (Eve rs= .29- .43, Peter Peter rs =.19 -.51), but a resampling test 

(10,000 repetitions) shows that the relationship to be likely due to chance at the earliest 

periods (Eve 01 and Peter 01).  

 We offer new ways to assess the similarity of language produced by child and adult 

across time and individuals. The cross-adult and cross-child Dice coefficients show that input 

and child speech are strikingly uniform across individuals. Furthermore, the within-adult 

Dice coefficients show that adult input remains highly stable over time. The relatively low 

Dice coefficients for word bigrams compared to PoS bigrams suggest that the child is not 

dependent on individual word collocations, even early in development.  The increase in Dice 

coefficients between child and parent with age suggests both that the child becomes a more 

competent user of the language and that her initial productions are not primarily formulaic. 
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Table 1.  Child and adult PoS bigram Dice coefficients and Spearman rank correlation coefficients 

Period Child 

bigrams 

Adult 

bigrams 

Shared 

bigrams 

Dice 

coefficient 

rs  (all 

ps<0.001) 

eve1 (1;6-1;8) 185 206 103 0.53 .26 

eve2 (1;9-1;10) 320 328 214 0.66 .46 

eve3 (1;11-2;1) 381 397 266 0.68 .67 

eve4 (2;1-2;3) 472 490 360 0.75 .78 

peter1 (1;9-1;11) 194 237 86 0.4 .36 

peter2 (2;1-2;3) 288 318 185 0.61 .72 

peter3 (2;3-2;6) 488 477 349 0.72 .80 

peter4 (2;7-3;1) 420 418 300 0.72 .85 

 

Table 2. Summary of Valian Child and adult PoS bigram Dice and correlation coefficients 

 Child 

bigrams 

Adult 

bigrams 

Shared 

bigrams 

Dice 

coefficient 

rs  (all 

ps<0.001) 

Min. 116 125 66 0.50 0.37 

Max. 310 320 226 0.71 0.76 

Mean 208 223 136 0.62 0.63 

 

Table 3.  Child-Child: Dice coefficients for Eve and Peter child bigrams at comparable periods 

 Peter  Eve  Shared  Dice  

Peter01 – Eve02 243 308 163 0.59 

Peter02 – Eve04 428 425 293 0.69 

 

Table 4.  Adult-Adult: Dice coefficients for Eve and Peter adult bigrams at comparable periods 

 Peter Eve Shared Dice 

Peter01 – Eve02 548 492 370 0.71 

Peter02 – Eve04 598 607 451 0.75 

 

Table 5.  Dice coefficients for adult and child bigrams across time periods 

 Adult bigrams Child bigrams 

Periods Eve Peter Eve Peter 

1 and 2 0.79 .83 0.62 0.60 

2 and 3 0.78 .84 0.72 0.74 

3 and 4 0.80 .84 0.72 0.75 

1 and 4 0.77 .82 0.51 0.45 

 

Table 6: Summary of adult-adult and child-child Dice coefficients for all 21 Valian children 

Adult-adult bigram tags Child-child bigram tags 

mean 0.73 

min 0.64 

max 0.79 
 

mean 0.57 

min 0.40 

max 0.68 
 

Adult-adult bigram words Child-child bigram words 

mean 0.21 

min 0.14 

max 0.26 
 

mean 0.12 

min 0.03 

max 0.18 
 



 


