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Corpus Summary

> 40 speakers of Seoul Korean interviewed.

= 10 speakers each (5 males and 5 females) 1n their teens, twenties,
thirties, and forties.

< Recordings transcribed in Korean hangul orthography and with
symbols for phonemes.

¢
%

Sampled at 44kHz with 16-bit quantisation 1n .wav files, each file
having matching Praat TextGrid file.

40 hours, 231,632 phrasal word tokens (51,443 types) and
1,134,781 phonemes.

¢
4

/
%

Available for free to the research community
from March 2015.
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Project Summary

/
%

Funded for two years by the Korea Research Foundation
(2012.09.01 ~ 2014.08.31, NRF-201251A5A2A03034027)

/
%

Project T1itle: “A Study for Building a Korean Corpus of
Spontaneous Speech™

/
%

S1x professors from five universities, three full-time
researchers and over ten research assistants

/
%

Inspired by the creators of the Buckeye Corpus
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Project Personnel

Inspured by the creators of the Buckeye corpus. ..

(r 4 ~ D oy @ D\ @ S Ser I D @ "
1 2 3 4 5 6 / 3
\ Personnel Recording TranscriEtion &greement ) \Applications) L Statistics J & Tools J \ Availability J J
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Pls, researchers, and RAs

Protessor Yun, Weonhee
Protessor Yoon, Kyuchul
Protessor Park, Sunwoo
Protessor Lee, Juhee
Protessor CGho, Sungmoon
Protessor Kang, Ducksoo

\/
X4

O
2 <4

Post-doctoral researchers
Hahn, Hyeseung
Byun, Kunhyuck

Kim, Jungsun

Graduate research assistants
Kim, Soonok

B Uit

Lee, Jinhee
Chung, Hyejung
Choi, Subin
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Speakers of Seoul Korean

= Native speakers of Seoul Korean whose parents also
born and raised in Seoul or Gyeonggi area.
(some exceptions where one of the parents moved to
the area before the graduation of their elementary

school)

= (lass was not strictly controlled.

=+ Recordings made from Sept. 2012 to end of 2013.

Wednesday, March 11, 15



. —

Recruitment ot target speakers

= larget speakers recruited by
1. advertisements
2. referrals from target speakers
3. referrals from project members

= larget speakers

1. were told the purpose of this project

2. signed the agreement sheet

3. were rewarded financially

(1'h1s procedure was approved by the Internal Review Board)

: {o}
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Speaker groups

in their male female total

|
R
B
.
.
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Speakers recorded

speaker
No.

in their

interviewer | height | weight
age | gender cender (cm) (lkg)
175 62
m 166 50
175 84
179 70
163 49
167 50
f 167
171

speaker

No.

N e = | - - B B B = B B =

LA S}

f
%
*
3
:

in their

age

gender

interviewer

gender

height
(cm)

weight
(kg)

PR RI—
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Recording equipments

= Recordings made 1n the
recording studio ot the
Department of English
Language & lLiterature,
Hanyang University,
South Korea

e S TSI

)
X4

)
X4

AKG C420 headworn

microphone

)
X4

.wav audio files sampled

at 44kHz, 16-bit

13

 TASCAM

TASCAM HD-P2 recorder e
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Recording of target speakers

= Interviews were conducted 1n the recording room
by the male/female interviewer.

<= Only the speaker wore the head-worn microphone.

= Small talk for adjusting the recording level.

: {o}
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lopics covered 1n interviews

5. Tell us about

1. Tell us about £l . s
your opinion on various political issues

yourself = :
: your thoughts on past or recent political elections
when and where you were born and related stories : s . .
your thoughts on expressing political views on the internet

6. Tell us about

2. Tell us about how much money you get or spend every week or month
| your family members your thoughts on past or recent (inter)national economic crises
i their personality, what they do and related stories your thoughts on your current financial situation or status

your thoughts on the rich and the poor

7. Tell us about

3. 'Iell us about how you spend your leisure time, e.g. going to the movies/plays
your place, type of residence and community, your domestic or international travel experiences
e.g. where you shop your thoughts or experiences on multi-cultural families
| your neighbors and stories about them your favorite online or offline games

your experiences on smartphones

4. Tell us about

your school or workplace and study- or work-related stories
your friends, teachers, colleagues or bosses at school or work

what your friends talk about
where you hang out with your friends and what you do

: {o}
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Recording times & file formats

= Recording lasted for approximately
1 hour for each speaker,
40 hours 1n total.

<= FEach one-hour recording divided into
6 ten-min audio files, 240 files 1n total.
(see Figure)

o — e > —

<= file naming convention (for one speaker):
sOlm16f]l.wav sOlmlofl. TextGrid
sOIm16f2.wav sO1lm16f2. TextGrid
sOlm16f3.wav sOIlm1613. TextGrid
s0lm16f4.wav & s01m16f4. TextGrid
sOlm1615.wav sOlm1615. TextGrid
sOlm16i6.wav sOlm1616. TextGrid

16
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File naming

<+ File names contain information about recording

" interviewer
. gender /' \

S‘Ql m 1 0. lextGnrd

et

: speaker ( - speaker
~_~7" speaker 2 |

_ gender

17




Corpus Iranscription
Using Praat & HTK

N\ D @ ‘ r )| @ i P )
Personnel Recording | |Transcription greement Applications Statistics Tools Availability
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Korean phoneme set

onset Icoda onset coda :::Ige:ulls R 4 m

p0 | p | = = O | s | A i i | ye | je | d.H
ph |[p"| = ss s' | M ee e | 1.H ya ja ;
pp | p | uw hh | h | & aa a § yv jo 1
t0 t - c c0 te =< XX i —_ yu ju T
th - E ch e | =% vV 2 q yo jo §Th

| tt t' cc cc tc' X uu u T wi wi T

! k0 k = - mm m o (=] 00 0 L we we | 4,444l
kh K" = nn n L 1= wa wa 4}
kk | k' T ng n o WV wo -

n 1| = | = xi | i ]

CONSONANTS

Non-speech labels:

<IVER>, <SIL>, <VOCNOISE>, <LAUGH>, <NOISE>, <UNKNOWN>,
<PRIVATE.INFO>

: 3
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Iranscribed as pronounced

= Recordings were transcribed 1n ‘ L~y
g ALCItkg CTHE 44  Yorg.
Korean hangul orthography 7 T /P P S OO e
by RAs. AE 9J8t 7|20 g0 e WEAET |
Aers ad age 12 "2 ey ranaley

= 'Iranscribed by the utterance. EARHSA ARs Aol T4 o] Bl o) 2z
T ML Wz s) MRMIDOE AL

. ;_! = o ©lu 1= Alo
= Native Korean RAs acted as ffq_?;qhq I 8 5 RIS dhe] o
: T MG BIIICIof M ta o, SR OOV iAQE A Hjony
the human speech recognizers sokE Tl B Iy

for phoneme 1dentification.

: {o}

SIr—— ——— - M T D v e e H
-
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Phoneme boundaries placed by ASR

<= Qutput from the human
phoneme 1dentification fed
into the ASR (Yun, 2003) for
segmentation, 1.e. placing
phoneme boundaries
automatically.

Automatic Speech
Recognition

= 3

Wednesday, March 11, 15



ll Automatic Speech

Recognition

recorded speech
& transcribed text

pronunciation
database

monophone

HMM

v

dictionary w/
pronunciation variation

p

22

Viterbi

alignment

phones
segmented
& annotated
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Hand realignment

= (Corrections and readjustments 2
made for the phoneme
i 1identification and segmentation
by the 9 transcribers.

<= Phoneme symbols replaced and
boundaries for phonemes,
phrasal words and utterances
readjusted.

= Various errors were corrected by
hand/scripts, e.g. boundary sync,
word spacing, etc.

g
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dSegmentation guidelines

12.194769/ 0420470 (8901 | 8)] 12 315209
A A Attt L LA AL A

— e e

hete e

| -

T P e T T
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A - A .
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Untitled

L

' 1) 1y ' U‘ HIN
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/ ) " "
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2 <SIL> o A%+ # Aol <IVER> B
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0200000 iz MRS = - " 2900404 ~ f 5 0200000 |
316 470608 116 419006 Visble part 2 SOOUM socondy 358 920190 219218109
Total Quradon 538 1 NP wconos
KR ErIxansa » [ e
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0, = @ 2 o« » =
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Graduate course for segmentation

* one-semester
hands-on class

on hand realignment |
to train RAs

— . — < —

RAs
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Romanization sch€m€ used

onse(hangulcoda S e : "
LN
o
T a
= - 1 —
- ] =
£c u i :
- 00 0 L wE,WE, we
=3
T wv wo| H |
xi il ] |
VOWELS
<+ Information

on syllabic boundaries
in orthographic/pronounced
forms

preserved as hyphens.

; {o}

x n nirri|Jd
> > d oM |>

CONSONANTS
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T Tt
|
|
|
I
|

Iranscription tiers

All boundaries in tiers were synced

1. phonemes

2. phrasal words
3. utterances

4. hangul

b. romanization

\

— . S ——— e ————— —

28
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pOyv-nnaa-kkuu-yv | @S pronounced

3t OHL| L0 oo
0] B{ai 1 Q Word.ortho,

Wednesday, March 11, 15



U | phrasal words]
p0 Hn aal| kk Jul yv
! 1idr 1 Al
| 0L Uq utterances]
. As Prremwms%
7‘|E|E A OfL| B{L10
0| BRI R hrasal words j
as spelled P
wanh|  pOy s Ess-k000-y
| e BHO| Hne {utterancesj
30 ﬁ
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pOyv-nnaa-kkuu-yv

as p¥enounced |

phoneme
613/3174)

romanizedj

Word.prono

N S

- ObL| L3O

as spelled

romanizedj

pOyvnn-hhEEss-k0Ooo-yo
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-
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Agreement among lranscribers
We got nine of them!

Q

1

Personnel

2

Recording

2
J

N

V]

Transcription
ﬁ

Agreement

7

)

w

LApphcatlonsJ

~

3

6

Statistics
=4

3

| Availability J

)

J

ottt
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lest materials extracted from 8 groups

10s - female

20s - female

s 30s - female

|

40s - female

!

|

=

random 1 min.

random 1 min.

" random 1 min.

random 1 min.

{o}
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Manual transcription by 9 transcribers

random 1 min.

random 1 min.

" random 1 min.

random 1 min.
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°/0 transcriber pair agreement

agree/ (disagree + agree)




o ———— s — e e e+~

————esan

e =

| N % Agree Kappa  Max (kappa) % Unanimous

| all 5,152 98.1 0.980 0.995 89.6
stops 1,013 99.1 0.996 1.001 89.8
fricatives 309 98.6 0.991 1.002 85.1

| affricates 221 98.3 0.985 0.998 95.5

; nasals 902 96.6 0.971 0.991 83.7

| hquid 326 99.5 1.000 1.003 91.4
vowels 2,414 97.7 0.977 0.997 90.3

Percent agreement on phoneme identification

98.1 %

Mean deviation in phoneme segmentation

9.04 msec

36

i ———— ——— . —

- —— ..——-1-

Statistics on transcriber agreements
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Agreement does not necessarily
mean correctness!

_— 0




= = =]

Mean deviation 1n segmentation by phoneme

9.04 msec 10.18

9.8
E
= B
i

:
:

liquid vowels

: £o}

nasals

stops fricatives  affricates
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Mean deviation 1n segmentation by phoneme

9.04 msec

39

r—— PR RI—
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Applications

mn pure and applied areas of study

2

Personnel Recording

3

Transcription

6

Statistics

8

Agreement

Availability
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l ® ®
' Application
Speak now
= In general linguistics Y |
I. Phonetics/Phonology :
2. MOTphOlOgY/ Syn‘[ax Please speak slowly and clearly '
3. Pragmatics, etc.
What can | help you with?
= In applied hinguistics |
l. Speech recognition/synthesis i
| 2. FEducation |
j
A ﬁ
= — s e e e ——
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<= Pronunciation & grammar
database for teaching Korean
to speakers of other languages

Future Plans

25433581

28 977289

<LA

<LA

<+ Morphological/syntactic kel o I =11 N |
nn '
a .OtaUOn <VOCN| zje g 21801uA [HofLpM]<laugh-2>
(as in Penn Korean Ireebank)
. I ] T
x| & Mg Ol W 2
; ;’,‘IPAU NPR Ner |} WF EFN
NP-SBJ ADVP VP
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Corpus sample
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Mean number of pWords by age & gender

6,277

6,015
4,728 Il IIII |,
1 | 7~, (@ 1
- ' —— . ——
S | 40s

20s 30

6,021

. 8000 ~ 7,246

!

= A

6000

LI
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Mean number of pWords by age & gender

6,015

. 8000 7,246

Aedh

Wednesday, March 11, 15



Mean number ot pWords by interviewer

me—

6,161

interviewer

48
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Mean minutes ot speaker vs. interviewer

Interviewer

10s 20s

speaker

= ——

: £o}
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Mean minutes ot speakers

60

45.8

10s 20s 40s

T T T . W — R R R PO T T ) B S e e e S i o e ORI T LD e —— - rH
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Mean minutes of speakers

60
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Mean minutes of interviewers

| - 60
H
| 30
23
17.1 17.2 17.4
11.7 11.6
7 8.2
| | 0
10s 20s 30s 40s
= o}
o e S e S S A 53 . SO st o R e A ey, |
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Mean minutes of interviewers

) YA e oy e |7

10s 20s 30s 40s 10s 20s 30s 40s

54

60

30
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Mean minutes ot speaker vs. interviewer

60 Interviewer

speaker
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pWord frequency by number of syllables

type

token

All Talkers

5+ syllables
M 4 syllables
B 3 syllables
M 2 syllables
B 1 syllable

59

19%

type token

Average lalkers

{o}

—

- —
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pWord fr
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. L R e W ~ ~— = s g s N
. */ i) AN A N YarayY, T« %
- Y '{“M‘m ri1d )i i1 iy pre \x oy 8 |
- > (& C W A4 N ALL Y, \
r=- % ’
& ) | P ¥

18%

token

All Talkers

5+ syllables
4 syllables
3 syllables
2 syllables
1 syllable

56

equency by number ot syllables

token

type

Average lalkers

o — — —— r——
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B Orthographic B Pronounced

400,000

325,332

300,000
255,221

200,000
165,387

118,521
100 0083 676

76,246
43,722
26 366

VCC

5

lypes of orthographic vs. pronounced syllables

CVCC

{o}
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pWord frequency overall

238U 7 2,000 3,000 4,000 5,000
58

{o}

e ————— e — e e — —— e ——
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Individual phoneme frequency

l aa
nn
kO
XX
Tl
ee
vV
el
mm
00
t0
cO
ng
uu
s0
yVv
p0
kk

hh
tt 25,000 50,000 75,000 100,000 125,000 150,000 ﬁ

- —— e — > —

60

e ——— s — e e p—
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Phoneme frequency overall

= 1,134,781 phoneme tokens in the corpus

B stops W fricatives W affricates W nasals liquid vowels

62
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Phoneme frequency by categories

= stops by place & manner of articulation

B bilabial B alveolar B velar

stops

64%

B lax M tense W aspirated

; {o}
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Phoneme frequency by categories

<= fricatives, afiricates & nasals

{ricatives M alveolar-lax W alveolar-tense W glottal

B bilabial B alveolar B velar

nasals
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Phoneme frequency by categories

= vowels by tongue height and frontedness

vowels B high B mid B low

B front @ central B back

: {o}
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Availability
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= Search for
phonemes
and
pWords
In any
age
and
gender

8 00 Search Parameters

labelFolder (TextCrid): label

soundFolder (wav): 'sound

CChoose target type, age and gender

TargetType: | Phonemes

TargetAge: | any

“r

TargetGender: | any

\

* Search string with respect to a boundary

leftTarget (* for anything): kO

rightTarget (* for anything): aa

* Number of search results

numResults (O for no limit): 0

* Window size and output files

windowSize (in sec): 3.5

logFile (to be created): LOGFILE.txt

outFolder (to be created): 'extractederiid'er

| Standards |

Cancel | | Apply | [ OK
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* Choose target type, age and gender l
s

TargetType: | Orthoaraphic pWords :

\_
TargetAge: | Orthographic pWorc® - romanized
Pronounced pWords

Pronounced pWords - romanized
* Search string with respect to a bound Phonemes

TargetGender: '

<+ Search for
phonemes

* Choose target type, age and gender

TargetType: = Phonemes :| and
TargetAge: | any A
TargetGender: 205 k s ) pWOTdS
30s "%

* Search string with respect to a bound 40s
leftTarget (* for anything): [ v any
-

i In any
age
and

ogender

* Choose target type, age and gender
TargetType: = Phonemes

ar

“ar

TargetAge: any

“ar

TargetGender: | any

* Search string with respect to a bound  female k :
leftTarget (* for anything): [ v any ¢
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e OO0 Search Parameters

labelFolder (TextGCrid): 'Iabel

soundFolder (wav): 'sou nd

(+ Choose target type, age and gender

TargetType: | Orthographic words

N\ Search Parameters

belFolder (TextGrid): label

TargetAge: | 30s

soundFolder (wav): ‘sound

TargetGender: | female

* Search string with respect to a boundary

pe, age and gender

TargetType: | Pronounced words

4»

leftTarget (* for anything): a2{umt

TargetAge: | 20s

4»

rightTarget (* for anything): >

* Number of search results

TargetGender: | male

4,

ith respect to a boundary

numResults (0 for no limit): 10

J) get (* for anything): *

o

* Window size and output files

get (* for anything): S0

windowSize (in sec): '3.5

ch results

logFile (to be created): 'LOGFILE.txt

sults (O for no limit): 15

outFolder (to be created): [extractedFoIder

d output files

windowSize (in sec): 3.5

| Standards |

| Cancel | | Apply | |

oK |

File (to be created): LOGFILE.txt

outFolder (to be created): ‘extractedFolder

| Standards |

| Cancel | | Apply | [OK-|
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- - el
W W g W— _Pause: Check to save visible part R—
Save the visible part?
yourChoice: (s)Yes
(_UNo
{_ Automatic
| Revert | Stop | | Continue ]
nnn 1). TomCrid W0Lan16n, Ave
Fie, (de, Quary View, Select imterve) Boundary Tiar, Spectram Mach intenuiy Formunt Mooy s,
AVOONOSE »
42 18319
00004080 -
5000
"
Y jirp
. ! |
.? W »
0 i "
- | yv |kO]x nn <VOCNOISE> vi uu | Il 1=VOC J<UN|m vv  |<VOCNOISE |<SIL>
| X2 <VOCNOISE> ME <VOC |<UN o <VOCNOISE [<SIL>
cOii-yv-kOxxnn <VOCNOISE> sOvv-uull <VOC |<UN| mmvv |<VOCNOISE |<SIL>
4  Of EjOL}! X|042 <VOCNOISE> ME <VOC |<UN of <VOCNOISE |<SIL>
x| <VOCNOISE> ME <VOC |<UN 2 <VOCNOISE |<SIL> '
{ cOii-yvk0-xxnn <VOCNOISE> sOvv-uull | <VOC |<UN| mmwv |<VOCNOISE |<SIL>
O} EfO{L}AI X2 <VOCNOISE> ME <VOC |<UN b <VOCNOISE [SIL>
‘ Number of query results reached!
Please change something in the command window
@ “Search Parameters”, or click Cancel in that window. L
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PRAAT

searchViewAndSave-v2.praat

il

TXT

TEXTGRID

46-12imiim3_Pve Textlrd

TEXTGRID

48-a21mlIm3 way

209-321m3im)_Sve TextCnd

- i

TEXTGRID

20992 1Im3imY wav

extractedFolder LOGFILE.txt S Rl et R Tewane Ly o
wrt/ a boundary, left search string: J2{L7t right search string: * number of query results:
targetType: orthographic iWords targetAge: 308s targetGender: male
filename Previnterval NextInterval PrevIintText NextIntText BoundaryTime
s21m31m3_five.TextGrid 45 46 J2{L7F <VOCNOISE> 20.51
s21m31m3_five.TextGrid 71 72 2L o 28.51
s21m31m3_five.TextGrid 208 209 22Ut YE 83.31
s21m31m3_five.TextGrid 725 726 22t 7|AHy 270.20
s21m31m3_five.TextGrid 844 845 J@uat E2 314.72
Tl
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Corpus Availability

Swnce March 2015
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| Applications Statistics
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Available for iree

<= Only to research community from March 2015

<= For commercial use, please contact us

whyun@kmu.ac.kr
kyoon@ynu.ac.kr
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