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o17to] SAtAEO| ARESH= WA E(sounds of speech)= 243

(phonetics)® S-2E(phonology)olzh= E7/HS] SR offolA]

Aol 24 A7te] diidol Hol St T ERFl ALH<l
E4e AL AL FAlOl A0l MFAR] E4% sAlol 7L

U= TS Al SRIER AT tiidelth o] FHPoE s
ETZo|al ALKARl B F/dstolA F& A, F44F0)a |
FAQ B F2ENA dF9 dide g AtthPierrehumbert,
1990; Roessig, 2021).

HZIgd= = A4Z(Ferdinand de Saussure)« parole®} langue
£ TSI (Culler, 19806), Ugeto] EFH=F0|(Nikolai Trubetzkoy,
1958; RHE3] A= Ao} JLEZ RSt 7IZE A= H 5
83 AT Stk vl= FERFOY] FARRI Hu=EE EFEC
(Leonard Bloomfield) = &4E2] AAE W=t &, Aojg2] 30y
JAolgt B flEgds & A4 Z(Ferdinand de Saussure)9]
TURE Aofet 7Fef;, EFH|=FolY] IS2E9] d7,, 181 BEET
o] Feloly BT AT} SRES FHEste] A+ tide= 4l ohjr

AP 2041719 SR8 AFE Aa4E, EFHZF0], 91 EF
9] AF= olojitol A4t 29| FES BAIZOIE ¢
o= wolso] Mtk ksl 4 Qo A % S 7
Zgsal, 1=t —;JJ' Al 2 Ao 32 =2 xﬂg,k% 7}"_’;}%“
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o 282 =& (autonomous)olthe AAIE BIFC=E Sk
SEES AN AR A 22(Substance-free phonology)
olgtal & &= o, o3t YA = 2 BT o A= 4
oto] kS Ag A Y=ttal AAStL JltiHale & Reiss, 2000).
AR oulofAs S HA] ofF F4A oY, AR % A
o] Ef 98 &% EAS A5, 22 13 &2 Aok 7IRte 2/
2 @dE AYctEe AlEE o StHGahl & Yu, 2006, p.213).

oo} gt RolE0 R /st 7N & =& IFE Sk
of= 70l S-2&0] Ql=H|, o]& 7|8t 2 %(Grounded Phonology)
olgtal Uutslar 4= utHArchangeli & Pulleyblank, 1994; Hayes,
Kirchner & Steriade. 2004). 7|8t S2&& AAot= B2 & ¢
FAEL 22 52 334 AA(articulatory and acoustic knowledge)
o] &2 JHof AFJ(encoding)=o] Ytk 7Moo, S5k} &
25 A48 F= FA(interface)’t Athke AEAQA 7= Aot

(cf. Ohala, 1990).

ot Ao St S22 TAC ek i A =
Aol F dAZ Al offollAs 2 =wolAe 1dZRd
0|29 AvketE AR tigt =ojapgoA A71H z
= H#EH o2 F 7HA] AAfstaL, ofo] thet tf-3HRteE AAH %
o2 &F Z33FE(Articulatory Phonology)t ®# o]Z(Exemplar

YHEo] Hlolg Aol oA FdE|olof SheRE WA R
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T S 7HR]9] A-get WRte® AP} ARt f-7]Rte
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wo wpRestuA gk

= Ao =H FEA AFZHCE 7Pl
St HHAQl HFE(universal categories)0] S Z0|

2= Zo|qlth. SHANE HH §IFE9] EAl= A&H 0= =19 thio]
27| = A Pierrehumbert, 2001; Roessig, 2021). RHZ 22 HF
of Fdol 71 EAES 7HS & B8l =% 9] shuk= Cho &
Ladefoged(1999)2] A|HZA1ZFA|ZHVOT, voice onset time) AT
ojtt. VOT= A=Y 7Nt Aol Zs Ate]e] AIRFAQI 7HAS A

Sz golold, /48, 74, &2 71417} HaZ9] ¥4 f3(phonation
type)oll Tt AN S EA deE] ARGE I Ql= SA Aok vk
HEZAQl M7t 2AR VOT: HdEe] 485 #8= HEE
TSR 78 23 AHol7] dioll(Lisker, 19806), ¥<7/do] ofyet |
TS HojE Aot} siA|gt, 9 1914 & &= A%, 18719 dofollA
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VOT for velar stops T

VOT (ms)

(

K. Angami (
J. Mazatec

(T3 1) Cho & Ladefoged(1999)2] 187§ i0iE A7i WSl VOT
A019| X[2|H LUK

JAZ0] S-20|=ofif= APS= 22 (phonological representation)
2 2.9 ZA(phonological features)® FAE 0] AoH 22 FZ o
olsfl WMzkd 4= ot 7P AFAQ 2 3 F9 shu= EQHFZ]
(assimilation rule)e]tt. A& £0°] late calls /lert ko:lz/9F &2
5 A &8} o] MFH o= HEEo] /letk ko: lz/E HHH = /\2
2 dgk¥ o & A AtHNolan, 1992, p.262). & TF&lo] A-&F
o] YX &2t dofthd, /t/E 22T o Hofsk= st A1 £o=
o5 olF7t gl Aoltt. ol &2 22 A = HFARI &%
Aoz 7HEEEo], 1AARQ AAHSEE(Chomsky & Halle, 1968),
A 7]5F8KH Clements, 1985), 181l &4 o]2(Prince & Smolensky,
2004) SolA &0l T S =9 #ig}, Sik(spreading)? A4
f|A(delinking), 18|32 X X&of| ot A°Kconstraints)¥} -2
ofge] FA2kE Fdlf A= o] Tt
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+ cor a ant + cor
+ ant —‘"[a distr] o ant
pdistr

- cont
Coda Onset Input: /kakpa/ Copa-CoND IDENT-IO(Place)
=|= ’ a. & kap.pa *
[oPlace] [BPlace] b. kak.pa *|

(J2 2) 1™ MMSRE(Chomsky & Halle, 1968), AFE! 7[5t Feature Geometry),
Z|xA 0|2(Optimality Theory)2| 22 SA0| CHEH FAIS}

4

SHAIRF Nolan(1992)2 &2 91A7F fF2Ql Af-& AT HX1Z
(gradient)?] FE Utk= A& EPG(electropalatography) -5
5af st thA] Wl make calls?t /metkkotlz/2 243 /k-k/
A= == A AL, A7 N(velar) ARZS] et SR
= 871 oAd9] st fH&Eske dlex TEsielth ojet I, A
=°] 2/ A7 ol FXIARl HHE ARSIt SAE AASH
t}. Nolan®] 22 &3] i3t EPG A+~= Ellis & Hardcastle(2002)
< Zoboto] ofg] AqtoAE vhE TR QITE 23 53] Higt EPG
A9 AR 119 3914 AWE 4= Stk 19 39 A& 72 EPG

i

0000 Go
0 0'0 0 0 00 O Alveolar region
00000G00
0000000 ™

00000000
0 0:0 00 0:0 0 Velar region
00000000

beerceecaand

Figure 3. Division of EPG palate into three different articulatory regions (—)
mid-sagittal area indicated by ----.

(O3 3) EGP ¥ EPG MAet =2 2IX[Q] #A(Ellis & Hardcastle, 2002)
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SoPF dofubs A0l A A HAIIN 22AEC] HES

Road collapsed Condition 1: full alveolar contact
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Rogue collapsed
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(O 4) 471X19] 82 X0 W2t EGPL| MMSIA ZHE= AE
(Ellis & Hardcastle, 2002)

Nolan(1992)°fl &Jsf| Al71= YA s5ke] W2 Z]9]of gt vE2
1% 5949} Zo] Ellis & Hardcaslte(2002)°A % HHE- =] Qjch

]o

&, AFARQl HEr2e g dEA e 53 HAE 25 = Aldst
| A EQIEY, ¥EA 28 v ut A7 2-23FY(gradient process)
o] S0} Sli=, 1A LutslshAbd, XAl S*agolzkal Hhof

S9XA =l
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10

8 = assimilated
alveolars
nonassimilated
alveolars

Repetitions

Subjects

(J2 5) skt X2 =3t SAEllis & Hardcastle, 2002)

AFAR HFA 22 HSIE oA & & UE = oY FA4x
SKfinal devoicing)® & & Ut} SHAEE o]9} 72 I HFQl HFEZA
= WY A= AJFs] B2 Ay AFEolA EHE Wt dE =
o] Rad(‘wheel’ )@} Rat(‘advice’) T2 @ol=9] 23 EHE0| b=}
I S AYPAEo] A4Es] Brk ofAl digt ARl A =
A\ AFo7| &2 stal, APAFE YEsks AR thilstazt gt

(Dinnsen & Garcia-Zamor, 1971; Port & O'Dell 1985; Charles-Luce,
1985; Ernestus & Baayen, 2006; Roettger et al., 2014).

. e &2 o822 2A 9 22283 W&

ol2fet FRIARQ! & T LA & Aol Sl= Alee £
< &Z(Articulatory Phonology; Hall, 2010)2} ®&o]&(exemplar
theory) 5 o2 A&7t QI 22229 ATHHES 229
(Ultrasound; 3], 2019), EPG(Nolan, 1992; Byrd, 1994), MRI
(Kim, Honda, & Maeda, 2005; Asterios, Byrd, Goldstein, Narayanan,
2019) T 1719 AHie} 7]o] BRIt B9t gt ofzet o]f= <l



HEolE Ald 528 A7 WHES] =43 713 / &8 - 15

a5 a0l tigt A7 e olFo] AaL A= (e,
2021; Hall, 2010).

1. &

ajo

S22

Browman & Goldstein(1992)°14] AAE 25 220 oigt 4

B ds] st gtk 25 SR80 7|8 7ML 340l O]Eﬂ«]
HRA(task )52 £l = Atk ZoItkHall, 2010). LA =
FeES AFohe S EAaE9 A %ol oEA ]-91154_’
A== Aol Higt o} BEstal FAAQl RdS vhHEo] AT
okl ot 22 FEEME EaP oA BEEE XEH0]
et 5= olitA(discrete)o]al =HA QI A|AH(Gesture)2h=
Aoz Hofgttt. Jx(vocal track) Aol EAok= oAl 719 A= ot
E(discrete) 25 71IHYE, o€, F&, AN, B 2 7104
9] T(task)Z skl AHHDA, 2021) Z3olghe Hd
ZL 719 = FZHvocal tract constriction)= st AAA
Z olsfd 4= Qlt}. o|Fet AlAAHE F VAR A YT o= A
=9 ¥z sl=A|(constriction degree) 183l 1 FZ}o] A& 3|

o] QJX|(constriction location)?lA|7} 1At} &2 A&} T

l_.

o
EJ}ErAOHﬂ

ﬂl

=]

A= A7 1A =o] SloeER X9 tigt FX US> /A it
ojget AAA= AP FHUS Eﬂ]"ﬂO} 715 AR, %
™ (phonological contrast)?] 7]&E T I 3ty HAH 9

4 7 =2 Xﬂ/\lﬂ(gesture)gr U5 %i% Efo]ofl4 Kol Ao] 5
o= Qs ozt ofFEe] 2FHKHall, 2010). £ 82 1¥
O(a)ollxe} o] 22 7189 ARHEI F1H50l WE HIE TSt
SRS rdFsitt q& S0, 19 6(b)olA= FE(tongue tip,
T &9 FIEEQ S8i(tongue dorsum, TD)9] x-, y-=2] Y]
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Hstet d2ke] J=E F 25 A2A FE(overlap) HEE Ho
F02H 91X B3t digt AES FTHSon, 2019).

: ; Waveforms _—%—Mﬂ‘—m““"_
g ~ [ B
a7 :X: SN ‘2{ h JE Selected /akta/ 2010 ™ 'Lﬁ'v‘ - T 1 YLYL‘L-’} # -
o 3| + = s
=] f}“ljé-" “ Selected spectrogram = i
| / (S issan Constriction ~ © pppppes

___ OffsetinCl
| Vertical TD trajectory |2 f———— ———,

Velocity TDy |12/ e
i

Horizontal TD trajectory

\ 7
\ Velocity TDx [

Vertical TT trajectory

Velocity TTy

Horizontal TT trajectory

N5 Velocity TTx : - . . - :
s 1750 1800 1850 1500 1950 2000 (ms]

(O3 6) (@ =3 7IHEZY, 2021)2 (b) ...kt...BMHIMS] £F 7|2S2
HE QIXIQE & F=(Son, 2019)

2. H|0|2(Exemplar Theory)

2 Ao s S48 € & Aol 7P "Izt &olgt
& AwE EGE HolE(exemplar theory)& ©|2% 7|Htoz
AE ZFstaat gty Y o] W Aol oA A=
(multidimensional stimuli)}2 ¥¥H¥oz EF3 ¢+ Q= WYHES
HalA ArE o]Z<1d(Nosofsky, 1986; Hintzman, 1986), 19904
o S5 o]% 245t 9 S-2-Eof A8 o] Ut AFE o 2 QUrh
He ole2 4A8E st Aok H SlojA] ©@olee] 7= &
3F4 E&E(traces)Ol gt AAlskal LsHAQ1 719 (detailed, episodic
memory)°] AREETH 7Hg3tHJohnson, 1997; Pierrehumbert,
2001, 2016: Bybee, 2001). wbA He o2 2171¥Hrule-based)
3.2 A7 |¥Hconstraint-based)?] &-&o|21t= LEZAoF =t}
He o822 Ao AR&(language use)oll HiRt ARt FHsol 4

o dlo
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=73 AlZof Higt 719 S5l Aol gk QXA #YS AT
ohar 7Hggict

Tago] oigt ARH FAZ 719
(clouds of exemplars)oll 9ol BAAEL & 4= Qt}. X7} dolE
=A =4, o] M2 doi7t & o 2 FdE 0] on] 7|9 &9

_; Jtolr
O
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5291 22 o]} <] ¥ o]Z(exemplar theory)> 24 A
23} 4k2olA vlARHtine-grained) &/ BAE2 S84S5 S5
Ay ANEES AYS = JtKPierrehumbert, 2016). & 91,
HE47} 22 dojSo] HlEsv} W ool ujs) o el 121 o
ZohEjo] Weleirk 22 2 ezl Aplo|cWright, 1979: Jurafsky
et al., 2002; Kang, Yoon & Han, 2015; Bang et al., 2018). &%

i OL

o]

= 9019 oft AAHS A AR 49 —td AH(-td deletion) B4
25= Algo|tHBybee, 2001). FololA ‘and 2t
JIAL theE olo] & HAR 7H Hl=47 &2 ojo]m,

|2 & AUe S 7HAAL Stk AA T

oA A WS AvE A andd] P2 ¥ go] HE B RO

L 9
o
5
o,
=
2

F

T

= At Bybee, 2001: Guy, 2014). °]2Jok of2] -2 Ao

(0]
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HlEeo] JRRe w=the A2 344820140 & AE=o] ok ¥

SHTE ofy g} EHE B9 A& 7hse dolse] 184 32 o
£ Eot o g QIAEI B Hol FoFEths Ak F gl AHdolth
(Seyfarth, 2014; Aylett & Turk, 2004; Hall et al., 2018, Bang et
al., 2018, Kang et al., 2015; 4%, 2014). 23] FX(exical access)
5.2 tto] 9lX(word recognition)S ©o19] Hl=4(frequency)®yqt of
Yzt dolE dolehs 3Ate] Al 9 A-y 22 Ml H(indexical
information)g2 8450 oAz SHE 5 Uy 34 454
= JEE FE5ke A ARIFE & FESh= WA Tsto
Bent & Holt(2017)= 19 73 22 HAE AAlskaL ot o Al
ARl HHE7HA] Zibotal = 34 A& (Highly detailed episodes of
speech signals)ollA] =2 28} 22 <dojshd JHe} MQl FHI}
ALy BAo A & F2F welshs A2 AYs] 49Tt

< BHd, A 2 St AJH 53 22 Al FEE S AR &1
HE o]FofXH, ojE Ml HHI7lo| wet Heert thefstAl H
a4 AUtk

e

Linguistic information

What did the speaker say?

Is female.
Indexical information

e B Whe is talking?
= The speaker

Is about
40 years of
age

Is probably GLB

Is black and
not Hispanic.

he
Southemn part of the U.S.

Qg 7 Sa Mol HHO| mA|(Bent & Holt, 2017)

gjo
Ho
r
0
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(0]

ARl HARE o83 58 AT BT dE Walker & Hay(2011)
o] AFE Al A7fsh7|2 ity Walker & Hay(2011)2 o3 2%
(lexical decision) oA AldoA ARRE o]3]So] tholo] ¥
T oyt AEoA W3lste SRR APl Tt E FAE
o] o3& AAst= H ¥ 7IAE A= HEUlH. & =
19 83 o] BAtypist)et 2] QFoll= &3] 20|R] o} FH&

AFEEOA &SR] Y= Tol9] B9 Uole AREEo] o] TolE
SIS o TAPAREC] o w23 FEst ]3] AX(lexical decision)
< 51, checkout¥} o] AHiF o= #2 AlgE0] HIFISHA ARES
 ©@ol9] A vol= SRtEH g2 SR UekE SielE | ol 2
Jo] H Aol HEA Hohes & HofFlth ol ShAk] tigt A
ol ARE RIES9F BEo] off Alo] F83t AT ke AZ Hof

FE FAolt,

¢

0.000200%

0.000180%
0.000150%
|
e RPN
0.000140% | [
| |
0.000120% !
0.000100% ||
0.000000% ||I ﬁdwcknua
0.000060% |

|
0.000040% III
T ypist
0.000020% /\/

0.000000%
1000 gL 1840 1060 1000 1900 140 1540 1950 200 2000

(a3 8) ngram viewerOflA] EHEISH typist@t checkout?| HEY HITS1)

1 https://books.google.com/ngrams
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o]} Zro] Wo]&2 Tazo] thigt Aol UM AU AlFAL
3Hphonetic details)o] £835ltH= AS x5t o, 245k}
=29 IA ] s HEZHRI Adfeks 6] tE WHE AlAskaL
ULk 7129 FA7IEE S AP SREL A0 HEA
= TFERE AT BHE RlE ol SRkEo] g AdAo|n
A9l A= (real, experienced “data”)E AAolal ARESICEL A
ettt olet Zo] S AFE Flsl ol Eel Het 5= sl ¢
SiA= ohaRt ShAtet FAREY 1o] ARl Hiet B4 7|EC = S}
I Qlh ol TRFSt ST WEollA Tag A HEAT S

Qﬁ
M
i
oE
S,

= A

= T
+ 8] flod HE olEgs FHo= o FHAY A=
AolM sfasHA Xolke FAIE Es] gt "t F=o

At S o AP AYEE AEY 4 Uk

il
[o

it

Y,
filo
15
=)
ot
g A

TRt S8 U dleh ue SHARES SRRT AT 5 As
FHEEG oJFoF WAlo|2S FHOR T Tryst A =9l Fol
& & g Ao= wekdrh

ARttt g 501, £2¥Rle19 (<
ZAo WA of2dE YoM = (12 AAHUS. wEtA yo (H), yerba
FH=), ayer (oA & &2 WIS EZAF Tol50] ot=FE LA
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= ZtZF [Jol [ferBal, 2821 afer]gr o] &St} o3t 22 W
5 W cl2oEmAE A ABEHA Y= dAF & 4 UKGuy,
2014). Guy (20147} AIAIRE He| o]&o] sfidsfiof & E
= SAIAR] 22 H3loj|A] ZoE 4= Qith AE S0 ¥
7] Aol 4 A+ vFES(voiced velar fricative)S ¥l
Sti=tl, Alas SHs] a4Eo] ofd off] JEoA= 74 A
RS ZokE 4= glnk ofdol f4 A9l vhkso] ATk AH
< (gh)dh= ZA7F dAle] dolslth= AL =Rt gRld 4= Q12 £o]
th olzfet HRARl 5% HEZ HEolEe® AYsprlos HA &
o 140] 9Jth
UehA 22 A7E AsiAe TRt &2 ARS8 Aol
UE FAa7F Qlof Eelrh olEgh 9] At WHEY #Hsto,
Durand, Gut & Kristoffersen(2014)2 118 95 &3l LAlo& QoF
H Ay o] TR S2E(corpus phonology)2 tHHAIZQl A+t
Fol(interdisciplinary field of research)@A] A|A|stal Atk L&A
S22 HEFY Aol ARE EASte] 320l dof9] 3 FHo
gt osiE =Athe FolA e A Aofstt AE Aottt & &
tHBang et al., 2018; Kang et al., 2015; Yoon, 2007, 2015,
2017, 2019, 2020). == AA] St olsiE &oI7] HAsiie ==
AtolA Adeto] 7= I But ofyzl, AX|ZFSHERE ofuEt At
Slapetyt Agrgapeta 22 Q1Y EopoflAk HRgt A4l Aty
= A& Za7t Aok E3 8T AmE st £A4I5H] 915
A= 2r]dol oty 34 o]“ﬁr =4 A, ApdRdo] Aot Z2 &
4 71e AEZD|Z= 7 83 FE 7] #oFol 24 AE
7led e 8% §lof E?l‘:} @] WF2olA] ol SE
131 FRAolgk= 71221 7HY stellA], ofzfet HZlZo]al ShE4]
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“Corpus phonology is a new
interdisciplinary field of research
that has only begun to emerge

during the last few years.”
Durand, Gut, and Kristoffersen (2012)

" Speech Tzchnalogy and
\ e l;nformatlon Tachnolagy

. gEx ooy
w.v"' In_The Handbook of Corpus Phonology (2012)

(1 9) @t 222 @7 Wz
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V. 28

2 =2oie e2ES SR 42 4k Al ool sdolzke

FAO] ot 1% HEYTE 53] S ATt BHAsto] §E o]
I oAl @1%4 Zasdol disf AWEYT ok AUAA 2
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[Abstract]

Challenges and Opportunities of Phonological
Research Methods in the Era of Big Data

Tae-Jin Yoon

This paper reviews approaches to explaining phonological
categories and processes, and then presents challenges to the
classical phonological approaches that assume phonological categories
and categorical processes. The paper then proceeds to briefly
introduce alternative approaches to phonological processes that
incorporate gradient status of phonological units and phonological
processes. Essential assets of Articulatory Phonology and Exemplar
Theory are presented as alternative approaches to the phonological
structure. After the brief introduction to alternative theories, the
paper explains the core concept of Corpus Phonology as an
interdisciplinary research methods. Putting the area of phonology
in the realm of cognitive science influenced by adjacent disciplines
such as sociology and biology makes it necessary to make use of
research findings and methods from areas of computer science,
speech technology and information technology, as well as statistics
and probability. Even if we don't need to understand all of these

areas, we need to be open-minded toward methods borrowed

* Associate Professor, Department of English Language and Literature,
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from such disciplines in solving phonological problems. The paper
ends with the presentation of web-based Korean Forced Alignment
system which can help phonetician or phonologists analyzing with

speech samples.

[Key words] Modern Phonological Research Methods, Interdisciplinary
Approaches, Classical Phonological Theory, Exemplar
Theory of Phonology, Corpus Phonology
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