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Abstract

This study examines the fundamental frequency(f0) distribution of 2,740 Korean speakers in a dialogue speech corpus.
Praat and R were used for the collection and analysis of acoustical f0 data after removing extreme values considering the
interquartile fO range of the intonational phrases produced by each individual speaker. Results showed that the average f0
value of all speakers was 185 Hz and the median value was 187 Hz. The f0 data showed a positively skewed distribution of
0.11, and the kurtosis was —0.09, which is close to the normal distribution. The pitch values of daily conversations varied
in the range of 238 Hz. Further examination of the male and female groups showed distinct median f0 values: 114 Hz for
males and 199 Hz for females. A #-test between the two groups yielded a significant difference. The skewness representing
the distribution shape was 1.24 for the male group and 0.58 for the female group. The kurtosis was 5.21 and 3.88 for the
male and female groups, and the male group values appeared leptokurtic. A regression analysis between the median f0 and
age yielded a slope of 0.15 for the male group and —0.586 for the female group, which indicated a divergent relationship. In
conclusion, a normative fO distribution of different Korean age and sex groups can be examined in the conversational
speech corpus recorded by a massive number of participants. However, more rigorous data might be required to define a

relation between age and 0 values.
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Table 1. Number of participants by age groups in the Korean ‘Dialogue
Corpus (audio) 2020”

ol

I‘B

Age group | 10s 20s 30s | 40s | 50s | 60s 70
n 327 874 314 | 641 | 437 | 146 1
Males 45 236 115 | 160 | 84 36 1
Females | 282 638 199 | 481 | 353 | 110 0

FARE F 20007} 874 0.2 7P War, o] 7ke-d| 9jAd o]
6380t Fth o]ojA] 40t7} 6417 0]H] o] Thd] ©/do]
4811330]1*4_ 705}]1—_ lrﬂo] ;‘do%sﬂl;]_ \/Lqi :rL_ELg,—HEUﬂ o]E{ L]_
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Table 2. Number of regional participants in the Korean ‘Dialogue

Corpus (audio) 2020’

Region Mg | FA A7 | 3T | Uy | g

n 676 380 314 285 201 155
Region | 249 | A5 | A | A | A& | A

n 151 108 90 77 61 60
Region | 59 | A% | 35 | 84 | AF

n 56 54 43 24 5
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To Pitch: 0.02, 75, 600

q25=Get quantile: 0, 0, 0.25, "Hertz"

q75=Get quantile: 0, 0, 0.75, "Hertz"

iqr=q75—q25

lowcut=q25-1.5%iqr

highcut=q75+1.5*iqr
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fO=undefined

endif
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Table 3. Statistics of all the f0 values of 2,740 speakers in the ‘Dialogue
Corpus (audio) 2020’
n Mode | Mean | SD | Median | Min | Max

88,043,412 186 185 52 187 75 503
n denotes the number of the fO values. SD denotes standard
deviation. Min indicates the minimum f0 value while Max
represents the maximum one (Hz).
0, fundamental frequency.
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Figure 1. Boxplot of f0 values (Hz) of 2,740 speakers in the Korean
‘Dialogue Corpus (audio) 2020’
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Table 4. Statistics of f0 values in Hz of male and female speakers in the
Korean ‘Dialogue Corpus (audio) 2020’

Group n Mode | Mean | SD | Median |Min| Max

Male 19,963,978 104 120 | 29 114 75 | 321

Female | 68,679,434 | 189 204 | 40 199 75 | 503

0, fundamental frequency.
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Figure 2. f0 density plot of male and female speakers in the Korean
‘Dialogue Corpus (audio) 2020’

3.3. St=ro] HE-%] 9] 917" Fundamental Frequency(f0)
B 5z
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Table 5. Statistics of f0 values by age groups in the Korean ‘Dialogue
Corpus (audio) 2020’

Age group n Mode | Mean SD Median
10s 10,421,346 186 201 48 204
20s 27,128,866 193 187 53 191
30s 10,019,774 182 173 53 176
40s 20,723,334 180 182 52 181
50s 15,380,422 175 185 50 183
60s 4,922,674 168 175 47 173
70 46,996 153 160 37 155

n indicates the number of the fO values. SD denotes standard
deviation (Hz).
0, fundamental frequency.
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Figure 3. f0 density plot of age groups in the Korean ‘Dialogue Corpus
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gk lE AFE UAAQ BAE ARtk @i 7ot
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fOmedian<—(204,191,176,181,183,173)
agegroup<—c(10,20,30,40,50,60)
summary(Im(fOmedian~agegroup))
----- Coefficients:

Estimate Std. Error f-value Pr(>t])
(Intercept) 202.067 6.726  30.041 7.31e—06
agegroup —0.497 0.173 -2.878 0.045"
Adjusted R-squared: 0.593 "p<.05

BE FolAEe] el 84 A5hE B 71871740497
2 BTG 202 HeolH AN ei7Re 3 S BolEe of
218 AL T3 40019} 2ol olrk E4% pFY gl BA

oA = Byt A A|sit) o] g7 At Z e g8 RAT
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fOmedianf<—(202,193,183,180,179,170)
agegroupf<—c(10,20,30,40,50,60)
summary(lm(fOmedianf~agegroupf))
----- Coefficients:

Estimate Std. Error #-value Pr(>{t])

(Intercept) 205.00  2.99 68.66 2.7¢07"
agegroupf —0.586 0.077  -7.64 0.002"
Adjusted R-squared: 0.92 p<.05

fOmedianm<—c(104,105,101,104,106,113)
agegroupm<—c(10,20,30,40,50,60)
summary(Im(fOmedianm ~ agegroupm))
————— Coefficients:

Estimate Std. Error t-value Pr(>t|)

(Intercept) 100.40 310 3239  5.42¢-06"
agegroupm  0.15 0.08 1.83  0.141
Adjusted R-squared: 0.32 "p<.05
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