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Kim, Sun-Hoi and Hana Kim. 2016. A probabilistic grammar with multiple
underlying representations for Korean noun-final obstruent variation. Studies in
Phonetics, Phonology and Morphology 22.2. 207-244. This paper aims to propose a
probabilistic grammar with multiple underlying representations (UR’s) for Korean
noun-final obstruent variation and to analyze the influence of UR choice on this
variation. The grammar is based on Pater et al.’s (2012) multiple UR Maximum
Entropy model, where UR constraints are proposed to require a particular UR
corresponding to the meaning/concept of a given morpheme or word. It consists of
weighted constraints learned from the training data which are a result of the
picture-presented production experiment conducted for this variation. This grammar
produces the probabilitic distribution of variation for Korean obstruent-final nouns.
The probabilistic distribution tells us that this variation consists of three different
types of variation. One is a (traditional or etymological) UR-preferred type of
variation (c"-final and pP-final nouns), another is a substitution-preferred one
(k"-final nouns) and the other is the variation which a phonological process strongly
influences (t"-final nouns). This phenomenon shows that the variation is difficult to
explain without considering the UR factor. Further, in this paper, it is shown that the
UR choice is determined by the interaction between UR constraints, faithfulness
constraints and markedness constraints. (Chung-Ang University)

Keywords: Korean, noun-final obstruent variation, UR constraints, probabilistic
grammar, multiple UR Maximum Entropy model, UR choice
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-1 nac'r~nasr~(nat™)  pach~pasi~(pat) ~ Nominative

-il nacil~nasil~nat"il  pachil~pasil~pat"il  Accusative

b. <Ql*3} <H-<f
ol ‘leaf < ‘kitchen’

-€ 1phe~1pe puakhe~puoke Locative

-1 1pM~1pI puak~puokr Nominative

-il 1p"il~1pil puok"il~puokil Accusative
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3.1 MaxEnt&

MaxEnt:-H-2 7 K. o] Z(Information Theory) (Shannon 1948)°l 4] A]~&l A K& &
= UBlle dERIE 54 F 2/ o] E(Probabilistic Optimality Theory)ol
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U} (Goldwater and Johnson 2003: 112).
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Ba)ellAl y = BrFElolE el n7l A ZHzhel Wi 5 E]E 2 ¥ S (winning
outputs)’°] L, x= T AHF SOt wEkA SrEdoly xdfRE 4
Yol Wk =P 5] 20 SFES w3 glolth B = @a)lA
T 2AFEE Adistelr] A8 238 Fsslern dEdolH ] A

Sh(overfitting) S WAal7] $J8] H wet F-HAF goll o8 245 = 7H-
2~ 3 (Gaussian distribution) (P8 13E)E AR (prior) = €513 TH(Goldwater
and Johnson 2003: 113).
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A8l ThE AlotEe Telax] o KAk Hsi o, HiolH 20 BE
&01 o} o 7] 011*1” ko] 7)1 23S fpatel il 7RIt <% 2>9] A<k
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<¥E 2>9) 4] [pas-il], [pac-il], [pat'-il]¢] H-value (Zw fi(y, )T 5= X
Ng 7t 2830 Aoksnk RS D Aok pFEx 9 web A 2wt
= B O3 grolth o] & A7 -5, -4 -7o]t}. whEbA EXIO(ZWfl v, X))
o] eH= 00067, 0.0183, 0.00090] T}, A ==& I3t ()l el ()= o]
55 EF Y gl 0.02590]t}. 7} %EJ.SM eH S Z(x) %k 0.0259= L}
1 MaxEnti-Ho] o 538t [pas-il], [pac™il], [pat™il]e] &HEo] =EFH T}
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[path-il/ 5 4 7

[pas-il] -1 -5 0.0067 25.9

[pac"-il] -1 -4 0.0183 70.6

[path-il] -1 -7 0.0009 3.5
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‘FIELD’—/pat"/2} 2 URAeFo] EAjsttta B, 7] A3 Jpas/i= URASF
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dEdY VAP S 2 FESA G GA71AEG AANA Pry | x)=
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AE Hol £k Fge] Alfo R st w7t Ao g UrolA gl

¥ 3. BF71AE MaxEntEH9] 9

‘S FIELD -l FIELD—/pas/ FIELD—/pac'/ FIELD—/pat"/
NAY | =99 2 3 1
pas-il/ [pasil] -1 -1
/pach-il/ | [pasil] -1 -1
IpatP-il/ [pasil] -1 -1

Ipas-il/ | [pachi] -1 -1
/pach-il/ | [pachil] -1 -1
Ipat'-il/ | [pachil] -1 -1

Ipas-il/ [patil] -1 -1
/pach-il/ | [pat"il] -1 -1
Ipat"-il/ | [pathil] -1 -1

‘- S FIELD’-il Ipas/«[pas] Ipac"/—[pach] Ipath/«[pat"]
ZIAdg | £93% 2 2 1
[pas-il/ [pasil]
Ipac-il/ | [pasil] -1

[path-il/ [pasil] -1
Ipas-il/ | [pachil] -1
Ipac"-il/ | [pachil]

Ipat-il/ | [pac"il] -1
Ipas-il/ [pat"il] -1
fpac-il/ | [pat'il] -1

/path-il/ | [patMil]

‘WS FIELD’-il *si *Ci *thy H H

NAY | =493 | 5 4 7 ¢ P
Ipas-il/ [pasil] -1 -9 0.00012 9.88
Ipac-il/ | [pasil] -1 -10 0.00005 412
[path-il/ [pasil] -1 -11 0.00002 1.65
Ipas-il/ | [pachil] -1 -10 0.00005 412
Ipac"-il/ | [pachil] -1 -7 0.00091 74.96
Jpat™il/ | [pachil] -1 10 | 0.00005 | 4.12
Ipas-ill | [pathil] -1 -13 | 0.000002 | 0.16
Jpac™-ill | [pat’il] -1 -12 | 0.000006 | 0.49
Jpat™ill | [pathil] -1 -12 | 0.000006 | 0.69
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s B ode grelth A 3 ‘FIELD’ -il>/pas-il/—[pasil]| & <= 5]
Ao, o] Aol H-values= -9°|th. ©] Ft2 URAI2F ‘FIELD’—/pac"/(3)
9} ‘FIELD’—/pat'/(1), FrEAA S *si(5)S Juket Ayjolr), BE 2244
oFs} URAISF ‘FIELD’—/pas/, &ZFAASF *chi, *thix= 9wtyx] =t}
H-value -9 X2 3A4FsH Q1 ‘FIELD’-il—/pas-il/—[pasil]2] et @2
0.00012¢|th. HA 71 AF-=4938 J3 Y(x)© el Z(x)+= ol WAoR
7t 1A Y-E=E PR efE 73 H BT g Adyolar 1 gk 0.001214
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21 2 A 8| & Faith-c (3.11) ) Faith-s (2.52) ) Faith-t" (1.72)
=4 8l Faith-p" (1.12) ) Faith-p (0.80)
o1 5171 A 3 -2-: Faith-k (1.52) ) Faith-k" (0.47)
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AR A =
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/AT A B =
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[chz] [ss]  [ths] [chi]  [si]  [the] [chi]  [si] | [thi]
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E 5T A +-¢ BESS

714 | Wold F-ch {cM—/c F-s {chy—/s/ F-th *the
3.11 2.66 2.52 2.20 1.72 1.29

[ch-¢/ [c"e] -1
Is-¢/ [c"e] -1 -1
[th-¢/ [c"e] -1 -1 -1
[ch-¢/ [se] -1 -1
[s-¢l [se] -1
th-g/ [se] -1 -1 -1
Ich-¢/ [t"e] -1 -1 -1
Is-¢l [t"e] -1 -1 -1
th-g/ [t"e] -1 -1 -1

7144 | Wold *se *che | {c"—/th H e p

1.04 0.67 0.01

Ich-¢/ [c"e] -1 -1 -2.88 0.0561 61.41
[s-¢l [c"e] -1 -1 -5.86 0.0029 3.12
[th-¢/ [che] -1 -7.25 0.0007 0.78
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Ich-¢/ [se] -1 -6.76 0.0012 0.5
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Is-¢l [the] -1 -7.25 0.0007 0.31
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Z} 370, 570, 870 7F v Aldlollom R ﬂﬁ* -g, -1, =i ‘jr 401]°J
(2004) 7} 7ZF2-#] 9] (2004)¢F ThE A2 Kang (2003)2 [s]-¥ el qt =4
& RHvE Aelvh 2z Al el [S] Wolg g A star %4 A (goodness)
= 1(UHE)~4EF2)e ez "Hrbstes sl A el wad, A9
ARERI 7L WSS 5] 0] & 9 Ziéi*é% H =dch -S43 22l <
st w3}(phonetically motivated change)’= IWIE= whojoll x| x| #AI3}aL
‘#3% wW3}(analogically motivated change)’ = A RI% whojo|A] A wHA)S
= 7H4 afell, Kang (2003) JA] AAA SN G-T5 AdelA [s]-Ho]F
A2 754 Wste] daeta AEsAnh o] ATES ANkl Weldy

ZIE, ol& HY, M"T5 Ad TS AA Ate] o] X IR Ao,
t-2S AAol A TR S| wE FEIHEL o], ph-TE A A KT
A Abolo] A Wolq zeolE @A Steke HIZFA AT HAE et

Jun and Lee (2007), Albright (2008), Jun (2010)& AH S t, p, kS 7] &
(base form)©. & 4o} Wlold - oele] FA3tE A Lgivhs Holl A oA
A9 A7y LEET. of 7o) A= Jun (2010)9HS A R}, Jun (2010)
Adz dAA A5 Wold Re (B *@L)t [s] > [c" t] > [c, 11 H,
of A7 o3 F AAL A5 RIERBE s AREHIES] FAe &
stthe Aol FEskAth 12 [ch]e} [ce] Abol, [thi]<h [the] Abolo] ®I

O

o
T 27 [ch] > [che], [te] > [thi]lEl, o] A A ol B R AT NER
E E ARERIES] Aok Fdstths A A FESEAT Jun (2010)
o3t FAAL AN [(E e AAANSY NEFoer st o
7128 s e A or A= 13, olE HY, t »sil / X__# (7]
o] |2 Eud, dld tadS [sil]= Euvtol ), t — chil / X #
(12l =2 Evd, sld a8 [z Euel dohel 22 3

S(Jun 2010: 158)¢] F A A1 % (adjusted confidence) =17] =42l Az}e}la
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AlQtstitt. o] AN EE BE XA T B ool yEhue Ass
AA (A9 (scope))ell tHek P Al (B A(hit)e] HEolt) oE 59,
T Ao A -l kel YEtv= A Aol 7F 2917001 AL, sile] g
15770, chile] == 68700l 2, t — sil / X #2] YAl X (raw confidence):=
0540 Z A1 2] &= (adjusted confidence):= 0.5200] 3L t — chil / X___ #2] QA=
0234, 2AAZE 02180}, 19| Aokl wEw, /RS I A
Od«] 714 o] obd A5 [tolar oI F AdHE A W=
APERIEof whet AAE A o] Wold Fx7F A4
Jun (2010)°] AIQFS gh=o] A A A3 Wolo HykA ExielS
d3s] oStk Mol & & Adoh lﬂi‘% AAe)
shA] @il Wolg o] WkE AEeG7] Wi, ¥es VIeew & 4
FE Ade] WHold FEIE Y AolE ofwr AT ANA ] g
AL Fth 53], FPELSo mat dep e Rx S = -
HolF 59 SAS TS S wAG A U9 A8

H
rlr

o oo & o i

X_] LO] -0% —
ASAel st AEs FAlh

Jun (2010)7H= =], AAe F8S FEY S AHATE HolA o]
o] ASta}t FAFSE Sohn (2012)8 [s]-H o] @ ko] o] 3] 3e] A A [5/¢]

HlEo] s wi=vn Eﬂ °l& ‘5% ¥+ 3}(analogical leveling)’ &}l
sholth: “oft AAA T2 oFHe iz U ot 2 WIEE
Hhedste]l A s thd ol 7,—;17?% AnpES fs/E HF5hE THthe stem-final
coronal obstruents are leveled to the lax fricative /s/ across the paradigm, reflecting
the relatively dense population of the /s/-final stem in the lexicon) (Sohn 2012:
58-59).” Sohn (2012)°l] =W, YA Wolg =9 FHS TSt 483
Aol el AfE-A(reanalysis)e] ZAIfolt}, Wolge] W fthy—-[ch] >
fthif— [chi] > Nthe/— [cMe]l= TFNS3 o] fa B oA st 4 B
o Sy = AAANA e HESIE dojd Aifolar, ey —
[the] > /ch/ — [t] > /e — [t]= [cMe/ S Mthe/Z A 2] E A 3ol

®  Mikheev(1997)E w2} Jund ZH2 Atdgeel 7] %3] wEolR el disiA ¥
A& Fost7] 8, 2Fsteat BAE AMSSth YA EE Mol dig ﬂ

FA W& FHAT, ZHNEE r2pt g ese proten o L 0L A4S AT

TETH(Mikheeve 1997: 413). o] uwl s =X*05 ojuy, tob = pRxwe) A%
n+l

(coefficient)©] t}.
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o] ATE @ AFEAY ATl & e/l e M vhE 7]
APe Agshe Aol gewelE doslt Fad 29Y & ke 7}
omiE AR of AL HeAsky] g8 wAAS AL,

12] 3l Pater et al. (2012)°] A|oF3F H 7] A ¥ MaxEntt S A €l5te] &
Tﬂﬂd AAE d*‘ﬁ}o} sAlol, Wt d 7342 5T

=
29
RN
tt
>
%
o
L

=
o wwe 4 %0163011 & BE/14PEY] FERES TIAT Qi
Wol¥ FERIE EEaAAT o FRRIERY A9 §Y FRE 3
e g @3o] AW A ol W] ofelge FAHY

TS AAde dAYES o HdEshe v, -3S Ade] Woldye T
w3t G wEol 7149 Yol 7A= FF2 A ow ot

714 -Mo| g g SEREIF URAISE, A FRAAAG] Fs
28] Adetes A 71AE 8ol gh=o] FE A WAlE ARkl
Lol oa] AgErts s Bl FAT wEkA o] dbHl S T
Aate dolzk WolEy, ME SAENA FAME o ddEE EEW,
a2la NEEHY BEE gxEe] K clustering)E AT 2ot 9l
Aot 2Ey o] AFelAE o]E HE thEA] &Skth oo tigk 4] 0]
olFold o o] AALE A ®Wele] SAS WA =ed Flo]
o} wpebA o] At olek BHAF & ﬂ?e S = e

o oishal ‘ﬂ%— w3t A4

oy
N
rio,
N
(=)
S
&
>,
o
o]
2
[
=)
2
o
Lo
o
oX,
(0
[-4 U
M
Fn
R}
S
©

R 1980, AN Eo W3 usad sk AR Al 9/o/F 11, 3-22.
A, 1985, 22 7 AFF M ASAL
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