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Fig. S4. Counts for the word “star” by month. Child-labeled counts are shown in red, whereas total counts across all speakers are shown in gray.

Fig. S5. Screen shot of the Word Birth Browser tool showing the main window (Left) and context window (Right). In the main window, the left pane is used to
select a word to review and the right pane presents all utterances containing the target word, which can be sorted by different attributes. The context window
presents the utterances that surround the selected utterance within a temporal window of 1-2 min.
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24-mo age range, but the growth rate exhibits an increase up to 18 mo of age, followed by a decline. However, MLU remains relatively flat (at ~ 1) until 18 mo.
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Speaker token proportions by month
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Fig. S7. Overall breakdown of spoken language over time for each speaker. The proportion of word tokens produced (Top) and the proportion of transcripts
produced (Bottom) are shown.

Roy et al. www.pnas.org/cgi/content/short/1419773112 10 of 12


www.pnas.org/cgi/content/short/1419773112

L T

| |
temporal § temporal §
2 2
£ £
0.57° | 0.53*** B EEI.- 0.57** | 0.52"** EICICI .
o o
1 1
RO utt length -0.24***1-0.28*** -0.11** OEELlL)
0.14*** | 0.07 k 0.15*** Rl 0.16*** | 0.03 -0.03 | 0.18*** EliiEe)]
-0.43***1-0.16***| -0.06 | -0.02 | -0.09* RLEUEYES -0.45*** -0.17*** -0.07 | -0.03 | -0.11*" FUENES
log(freq) uttlength spatial temporal topical log(freq) uttlength spatial temporal topical
— distinctiveness measures —— — distinctiveness measures —
(a) Pearson corr. coefficients (b) Spearman corr. coefficients

Fig. S8. Pearson (A) and Spearman (B) correlation (corr.) coefficients between all pairs of predictors. Frequency and number of phonemes are most strongly
correlated, an indication that longer words tend to be used less frequently [first noted by Zipf (43)]. The red box shows correlations for distinctiveness pre-
dictors. freq, frequency; utt, utterance. ***P <0.001; **P <0.01; *P <0.05.

Table S1. Top 10 words on which the three distinctiveness
predictors differ in their predictions

Rank Word Deviation Spatial Linguistic ~ Temporal
1 Diaper 14.63 4.03 0.94 -1.36
2 Chase 8.07 -1.00 2.01 -1.80
3 Change 7.10 2.96 0.16 -0.62
4 Light 7.08 3.49 0.28 0.19
5 Breakfast 6.41 -1.06 -1.30 1.92
6 Living 4.90 -1.00 1.74 -0.94
7 Door 4.85 2.08 -0.59 -0.63
8 Poop 4.84 2.46 0.17 -0.51
9 Medicine 4.64 -0.63 -0.91 1.86
10 Downstairs 4.63 1.89 -0.84 —-0.65

Table S2. Baseline regression model

BN AS PN AN D

Variable Estimate SE t value Pr(>|t|)
(Intercept) 555.150 2.353 235.927 <0.001
s.cmu.phon 15.710 2.629 5.977 <0.001
sin.freq.pre —6.657 2.647 -2.515 0.012
s.uttlen.pre 16.341 2.430 6.725 <0.001

Pr, probability.

Table S3. Regression model, including spatial distinctiveness

predictor

Variable Estimate SE t value Pr(>|t|)
(Intercept) 554.131 2.210 250.757 <0.001
s.cmu.phon 14.936 2.504 5.964 <0.001
sin.freq.pre -3.079 2.691 -1.144 0.253
s.uttlen.pre 16.313 2.670 6.111 <0.001
srl.sp.KL —22.053 2.258 -9.767 <0.001
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Table S4. Regression model, including temporal distinctiveness

predictor

Variable Estimate SE t value Pr(>|t|)
(Intercept) 555.015 2.239 247.842 <0.001
s.cmu.phon 14.942 2.503 5.969 <0.001
sin.freq.pre -5.874 2.531 -2.321 0.021
s.uttlen.pre 11.802 2.406 4.905 <0.001
srl.temp.KL -19.330 2.297 -8.414 <0.001

Table S5. Regression model, including linguistic distinctiveness

predictor

Variable Estimate SE t value Pr(>|t|)
(Intercept) 553.592 2.313 239.343 <0.001
s.cmu.phon 15.009 2.608 5.754 <0.001
sin.freq.pre -5.405 2.788 -1.939 0.053
s.uttlen.pre 18.483 2.629 7.031 <0.001
srl.topic.KL —14.267 2.350 —-6.072 <0.001
Table S6. Regression model, including all distinctiveness
predictors

Variable Estimate SE t value Pr(>|t|)
(Intercept) 553.134 2.218 249.394 <0.001
s.cmu.phon 14.281 2.517 5.673 <0.001
sin.freq.pre -4.519 2.772 -1.630 0.104
s.uttlen.pre 14.814 2.731 5.424 <0.001
srl.topic.KL -1.252 2.746 —0.456 0.649
srl.temp.KL -9.033 2.833 -3.189 0.002
srl.sp.KL -15.997 2.883 —5.549 <0.001

Table S7. Baseline (number of phonemes, MLU, and frequency) + speaker distinctiveness

models for each word class

Word class Speaker distinctiveness SE t value Pr(>|t|)
All (N=678) —-4.573 2.396 -1.909 0.057
Nouns (N =379) -7.818 2.930 —2.668 0.008
Predicates (N=201) 5.884 3.896 1.510 0.133
Closed class (N =64) 2.542 8.383 0.303 0.763
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