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Modelling Grammatical Pattern Acquisition using Video Scripts

Ho-Sik Seok®, Byoung-Tak Zhang
Biointelligence Laboratory, School of Computer Science and Engineering, Seoul National University
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2 =20AdsE O RHAE Eof HHE sStsole WESE ol PLSstE(Unsupervised
learning)2 & SYX IHEHS &Sote UHEZ AJNSHCH MO HHHME B2 42 4 xgo=z &
HE IHEIS 2202 HHE & HEE RS2 X860 R20/8 2HE IEIS SAMEHH}. 2 =20A
Miotst gtHE H|OI XISt =Z(Bayesian Inference)lt MCMC (Markov Chain Mote Carlo) &EZ&0 Jlet
5t E4 X882 R0Ist 2N HECZ HHMotse YEHo=2, iEst0lH 1 Z(Random Hypergraph)
QA2 0|25t E2 =2 SIOIHNAIE MHst = MHE SHOIHU XL JIEZXE Aot R20|g 2
HE HWEHES Mot HHE0IC R2le 2 =20M S0t2 HIUL2 ATJEEE 0|36t0 CHs 7
OtE HIOIL AJEHEWMN SEHA HES &Sole YEHES AJNSHC

ZFHO: ol Jlgt A0{&H(Usage based linguistics), SHE o s&, SHA IHE &S, gigsiolii=z 2¢

(Random Hypergraph Model), JIH&& (Machine Learning)
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Kids video scripts
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< 23 Qg (1, 21 B =FdAE WXt FE , . < S
(Bayesian inference)@ MCMC (Markov Chain Monte e s SZT0 L
Carlo) AAEHE o] &3t AA doje] WA AHHS e o
Qﬂ'{\l{l‘é‘]—j}_}(}— §‘l—]:]— Hﬂ O]X]?l— _7}:% ?d—?g 0]]}\1 ‘.;)joll %% 611 Derac ISemencecampletionandgeneratinnl
de Austele AEe HI @i d7EHL e
. MCMC #&%e AA do Aot o] 7144 & . ] _
= By 3 2 & e AHEE BAH}AQ) S THse 9o 2FE
E X 55 F437] AHL EAE AHE@ | 2 -
9o 2 & 9= Wow of= T HoHe Agtsl TANE ARZF F do 2FY sEXE 2H I
o F=EgFoE fFoue fus gt bR 71Hkete] fojvg @o] sES FHA #d
w A gHe dddtelnady 2dl] PHE o gyxa £@), AN¥Y FHA AW AL
7N Aoz FRE FHAM FAR do] gHS . R
e 5 g e T4 A A& 1 gEAEE ATHO).
AEY 3 T AEHT do] 2F/Y 7MEXE 2A A
frojugt sieS 23 gaE AnE #HE sjde=
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o e frobd HiYe 9% 2aydESE Fd 2 8 o Fol|F FAE dHolHAX FAAR do =S A
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2 a9 29 E B, B HE ZF3} stoly A=
ALz AEYd ple doj(== X)9 olE "olE
AZdste ANA(E)2E I T sto]Heg Ao FAH TtF
AA(W )2 & (X, E,MNeE FADY. o] 3to]H =9
Bol Bol stolHUEYA(HE FAST %27] 3to)H
oA S AT F, g FAAA FoAR FH o
olElol A i Ste]HAA(h)S] T REE

3 stolHN A9 TtFEXE ZHI}E R
e TRE AT AHE Fovd ARG 9
7 =2 ) £HF HHo=E Ao Hr
A48 Fxe REg. 42 A dge N2 &
o] Ao HE&EHol 1 §HIEAAS Hriwe.

Representing a hypernetwork

H=(X EW)

X = {this, have, can, we, been, show, data, reduced}
E = {E}, Ey Ej Eg}

W = {Wh Wz: le Wl}

E; = {this, can, have} W, = 0.3

E; = {we, have, been} W, = 0.7

E, = {been, reduced, data} W, =10

E; = {can, show, data} W, =07

2aHE xgddH TS FH AMESEY. FH
AHE3E folg ®lYJe = Miffy, Looney tunes, Caillou,
Dora Dora, Macdonald’s farm, Thomas & Friends,

Timothy, Winnie-the-Pooh, Kittye] 9Fo|w 2z x=3
HE T % FEE Hi 6002oldlM Ho 8,600%%
o2 F 3 = 29,0007 0 @t
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g o8 E D (D= (d,,dy...,d,), © =

GS = argmaz ;sP(GSID)...(1)
DS vt=ste £84 dd g9 S Ze Zolt 7N

P(GSID)ec P(DIGS)P(GS)°laL P(DIGS) =

1
215 & olgl9 A2

P(d|GS)oc argmaz , P(s|GS,d;)...(2)
9} Zo] AT & Avd AVIAM s& Fo4F 4 4,5

e StelAAA(h)9 AR 7 Stol 7

ABAE 5
A9 HFAE ol g3, QT EET & Yok

AT

Generating s
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a¥ 3 GSY s WE A
o]m}4 & Expectation step ( P(s|GS, D)ol 71¥+ate] s
A /)3 Maximization step (P(GSls, D)ol 7193l @GS
Aoz BEE & Uk
85 Z7E =T w7tA olet
G st WAl Sgel 1Y e
GS, il 7tFAE 7UE stolH el A
HE X2 EEE & Sk

o] 78]_?‘ P(AX}Jr]:GSJ\Xo:GSaaXt:GSl)
1

Updating GS

TR

=P(X,., = GS|X, = GS,&1 %8I
+27F MCMC #HEH &Y HHE o83t GS
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