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Abstract

In this paper, we analyse online word-of-mouth and Korean box-office
sales data based on kernel regression method. To do this, we consider the
regression model with mixed-data and apply the least square
cross-validation method proposed by Li and Racine (2004) to the model.
We found the box-office sales can be explained by volume of online
word-of-mouth and the characteristics of the movies.
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Gijbels(1995)). & AT AT o150 AAG WY Ed 712std I AE |59
9 A 28 FAEHE EFHse 4F AFE TG B35 s
23 4" T - (word-of-mouth), G 32l EA 93 HEARE HdFsE
HEFA ARYE HAstn Al Y 7xstd BARG B =89 TAHL
933 2o 2% AE Li and Racine(2004)8] W ES 73] &AM 3FZdAE
o9 WS HAA U MNeds Ao dste Hgd Axd g AHEo
A A8 EAL T3 9 22 235 AF FAd & AF3d.

2. %z Pl 72 34 AP AAFAF

2 BN E3Y A58 ABNsE e RS AARYAA A FEY
71zt AAFTE FA3E Li and Racine(2004)2] HHES AHBA olF 9
st & 22 AARYS nH P

y; =glz;)+e; j=1,-,n, (2.1)

g, (2;9,)2 M2 Egoln $98 BEXE 2oy ¢ =y —g(r;)E 43 HERA
A st

HA, 42D dR¥Fr st BF A4y 949 F9E 18y, 5,8 g3
d49 dEolxn, Eylz;)=g(z;) as. X9 support S HAHYE JAFY o 2L
7HA gt

e> 00 8l infiesflx) 2 e>0 o3, g(z), fl@)% o*(x) = Blulle, =z) & S
A 43R PRI, g,,(z) € 99 z,9) DY 22 =¥FE FH,

s=10 A A3 [0, @)z >0 & B,

w(-): R & [wohid< o & BEHE §4 97 38 YEFFA m-
A AA gkt o2 )€ w(-)9 A EWFY FH ZE s=1,-,mol
3l /lw(s)(v)vsldv<oooltl-. A7)M, me& m>max{2+4/q1+q/2}Q %o H4
ojtt,

oA, 4+ gla)sh gz)9 A WA EAFE ogde] ¢+14Y 9 )8 e
3 2ol Ry,

8(z) = (g(z),8(x)), &, Blz)= Aglz)= 3 g(z)/ d zo)c}. (2.2)

EE@DY glz)& 24 R A AEARA HYH N2 AAE 1, yE
(1(z;—z) )l 714 715 37 (kernel weighted regression)Al W o224 §(z;)e] =4
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Y F4Fe s, oo g leave-one-out FA A AQ FAFL g

2 _ !}-i(wi)
5_5(27@)— (;@_('JJ,)) : (2.3

[E 4 ”( (x; istr) (x,—(?,)_(azlmz)”_ > W, u(x ix)y

J3#=1 V)

&, W, =I_ 1k 'w((z;, —;,)/h,)E FAYQ #% (product kernel function)o] I
hy=h,(n)& z9] ¢HxA 249 AASE P& T+ (smoothing parameter)©] T},

59 &A B3 223 (cross-validation object function)E A ol& 1 o] HA

i]’ 3}'"1;_:‘ (h17"'ahq)"§ (ﬁly"'yﬁq)a} ?:S]_—I;]—

CV(h17 '7 %

En] ), (2.4)

T‘;_]-, §—i(xi):ellg—i(xi), 61’:(1’0"”a0), O]E]—

AN Aed FERSE (hy,h)d 7128 Gem 2 2428 Qe

3(.7;)=(§(x))= [EWEW( 1, (x;—x) ,)

Blx) ; z;—z,(z;—z)(z,—x)

-1

1
Z VV’;JI(:Ei - a:)yi’
&, W= o7k wlle, —3,)/h,) o

hioh® 8% g(@)e) a8 AFAl ¥ M AFE Li and Racine
(2004)9] (A1)-(A3)$} Appendix AE 3 3}e}

oA, RHQDAA A% z7k A2 ol4Be EHARY A$E TS,
A59 A4l AdFE w(- ol W ARl oo AL da

f@)e X=(X"X)9 supportdd SxSolM Helg ko) Fo] o 4 Hol
A3, o’ (z)=E(IX; =), o*(-,z%), g(+,z%), f(- ,2H)= BRE Lfesid ga =
T Giol 9T @, tgg BEsE ¥4 2d2 Grd Aot ved 2o

a>0 ¢ Fo A pu>09 A,
NAY FEETHSF axt HEAA F33

m(z®) 7k pd Pl RIS R, mz®) e ol p3}

)7t
FrEd g3 fFAH g™, me Gy ol
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g 3o,
ol (2.2)9 g(z)ol Wil t+&& A grt.
Blz)= Ag(z) = 3 g(z5,z?)/ 0 z°,

% z=(z%2%), ©, 2°€ERI= A&H AU g gx1 HWEoln, = o)t
Y ARG gg rx1 Wgojr}, '

Ao Q4Y APES yoo) GAAE T2 4 FABE, RY B .0 1
e F2 A5 FAZFE nHEA AT 458 A9 FAE uyog
A% §(z)& F37] A FAY 45 A

A, B2Y T YW A G5 ALEE FARD 05, <1 o
2,020 4 9 AQWEE ANGFH 53 A, =19 W FEeE7 9

A, =109 z¢= A A (smooth-out)d t}.

d _ d

(d d)_ 1, zy, = x5,

Iz, x5, ) = d d
J A

3’.’1:1-3 ;ﬁ.’l,'js.

o1& olgate] oAty WMol e F7 Y (product kemel) F5E BB},
Lafat ) = 7 g 1) ANgSel

;]_%_04 J—l’—i]' E}% %Z:‘SJ")F% Qii}ﬁ]—-‘& (hla'",hq’Ap"”AT)% (ﬂla"'ﬁqﬂ\p"'a)\r)
2 7.

CV(hl"",hq,)‘lf'" 'r E(yt _,(:12

0'17]k1, é—i(xi)zel,s—,’(ft,‘), e1'=(1,0,~--,0)'t— 7']%@")!: Kh,ij7]' q-%jl,]- Z:—%o] 75]
o HAS A Ad 7HF3 A 93 FR leave-one-out F3 Fo|t}.

Ky ;= Wh.iilaijy Wh,i = I _ kg lw((a’:g —x§s)/hs), Ly = T _ ll(wgs’x?s’As)

AN HgHo BB o 725l dojx FABE &I b

2oy 9@ : 1, (xf—2°) )-1 ) 1
°(@) (B (x)) [;K"’”((xf —z°), (zf — z°)(z{ — z°)’ ;Kh’”(xf - xc)y,,
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%’ Kﬂ,iz = Hg=lﬁ;1w((mgs_x§ )/};’s)ﬂgﬁll(z;?s’mg’j‘s) Oll;}

A% §z)st (hy-hphy, o K,)e 28 4dd gd 7143 29 L and
Racine (2004)9] (B1), (B2)$} Appendix BE 1 3}e}

<AM3 A S (ordered categorical data)e] td AdgsS thim Zo] AFostd ),

£ 0<), <12 BESHH A, =008 ALIFE ANFFI G2, A, =19 W F
T 7tEA g7 g
atat 2y =1 7 = i
xisx" 8 = z{ — x°
js )\Isf. d',zgs;ém;’s

A ALEFN 71xstd A8t 443, HEY, £4FY TFASL BF 39
A AR E BT JFAEA FATGTY RS T8 ¢ Jdo E5F, HETE 3
ARG FEANA 1ste AY¥se 71 BS 3% 37 Z5d 0@ #4448 &
AL 48 AR E e $ FARY i 2L st 49H A} e HAZE
T k. olA7A AHE Li and Racine(2004)9] W& WA ugd FR7}
e AR ds) 2 HERS FAXNE Gstogr FE ol wAAdA I
Z A4E AA(smooth-out)dte AAE 7tA ek, olo) W AAMFE W&E Hall,
Racine, and Li(200)8 #Lateh 314 B 747 ol oja) 48 J& 24
#3 Racine, Hart, and Li (2006)2] 22EH AA 9 +h2#E vlwsq.

3. 3 AZ Qs eI FAEN

UM AFT ¥ o] £ FoHE 28 FAY Fr2A vEFg AYIs HE
T4 JAEYE T3 Li and Racine(2004)2] HHES L3 AH4EH ae
20042 129 %-¥] 20073 2971A SUelA e ® 42070 g3t A wlE, |93EA,
e & AEe 22U FH B3I AFojg. vEFe FHxIWTH LI ANA
B2 DA A &S, &2 FRAUFE LYAolE navercomolA P F
ol i UE & FyT AHR A FAT YEl&e £8 A8 Godes and
Mayzlin(2004)= 229 FA9 7 RE(volume)®t FAiH(dispersion)®] F 7}A] 24&
AFIFFoY B BN FE F A4dHe nsy, #EE FAHSE UEHESY
F9 dEo FEHHL AHE3Y, B FdA ngste 2y oS 2o

log(y;) = glaf,2) + e i =1,-+,420, (3.1)

©, yE il Ao A o, oit i gl gF 23 FHOZA BR
A%y WS ARG F, of = (af,25), B, 2 log(NEIZY §), 25k vIES
BEgAelth it WA Bl N FHEY HuA o= @le), @, AT
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Ay AazA 95 AXNELS i 928 22 437t BEAY A(FL

ebde,

o2 (A 2304 A93 Li and Racine(2004)2] WHEL 2@ dgd 3
£t Aol (H1)e] S A9 £AEL AA 4207 AEE 350709 training AHE
9} 70709 evaluation A5 2 F I3l -’f—@féﬁ'%ﬂ:‘é’—&i}(predicted mean squared
erron) & A & %k°i 2¥29 &3 eyt AF AL ¢ & U A Qe
A BERF FAHAANEZM F9 7]E+E Racine, Hart, and Li(2006)9] Z2E

ol AN R2ER type | AL B2ER ubE 20032 HAAg A7 @ojx

I EES 001, 005 019 3t 8lwd Adolot, =AM S AMLE (EDol A 5
g Fustet (EDAIM nF 4 2P UF APAFH BF £98S & F 3
=3
(E1) ZF AgRigo] g FARSF 3 X9} predicted MSE
N 23] LR 2 %3 234 2 &5
Skl (1.15) (1.0D) (1.01) (1.13) (1.03)
1og(L11El-é ) 1.20%%% 0,88 0.72+ 0.97 % 1.20%%%
CEE 1.5 %% 1.85+ 1.90%%% | 1.63%xx 1.68%%%
ME71H(Y) 0.72%%%
N8 71 Y ol A 0.1 0.09xx
BE 0.07* 0.05 0.09*

EEEER

* FAHE <01, *x FATE < 005, =+ FIFE < 001 *

(g 1) (FD9 2¥16) Q3 A4S

(TEDL (ZDY E¥1dA FHE F2A4 g FAadez ’ém%}"q -’?“é
ol d e E sy s F bR ‘:}E oA g a
& Z}Z} Zro 2 AAZ}RAEd H2ZE logsalest log(m &) Iognetlzens._ log(1

Z9°)E netgradex Y| E|&o] B3 HFH AL YeEhdo, (ZEDAA B F AR
o] LﬂE]f«] F7t T2t me vfjEo] Friske wtd YE|E9 71 FHE des

o rsL'

o

=
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e &9 Fag ol 7ol wel wlEol g4 ZA2fPckrt A Frtste ddd S
4 5 Ut (F1)9 23H2= myld AEYSF 935 AFE XGg Fr1FoeR
2 g 2Foltt 329 FAY o) did T A9issd #s A8y F
FFgoR 1A e Wast wiEd vAe %S Yerd #3A 1Y (partial
regression leverage plot)©] (Z2@2)e] AAlFo] A}t (Z@2)9 9F ofd 9
factor(n.nationality)= %337} 920z 98 YU 328 4524 13H 471
Aol 5 BEFHLE THYR Mool 2 B/ 59 e, &, olxol, By, &
d& Yeple, 2 8% ot 7] ordered(month)= 7% ¥<(1-1270€, 132 12704
o] AE vEie X8 Agelm, M 9 HEL R2EY oA A
(bootstrap error bound)E YEIITE (ZE2)A & & UKo B2 = thE ¥
TEY gE AHJLE u HEESY <9 & A A APFHoH UHSES
o g Ho] F/g ubet v Sttt Al ZAsie dEE BRI (RD
o] 23L& myYld ME7I g ol ol i guse} F5rt wEoy AHE
F/HH oz nddE 2yoly (I3 (X1 Z33el dist AP age= o
2 & o}g 3k factor(onemonth)E 7HE- 717+ 170 o)) digt Huds+E Yebd
o (2829 9F e a¥n (g3 9F Ao 18-& vty vEgEe
o i X2EY 23 FAE RP29) 13y RFH3GA F& ¢ F Uk 2EF
o2 e ¥MFEE ANUS 9 28U FAG viEe AT MFo] oYt )
FETE oAY BMFRE 2Ese EYPNME A HIAAE BRYE ¢ # Ut
FRZ (EDAE AASRE oy Fr1FH o2 logUh® 23d5)E 13T 288
Ak Ayt B BN F83 AW HEESd & IRy FAXNE ¥
o] A A(smooth-out)AlA oz B EMgde A3t

A HBE R FF ATHA

2 ATNAE AY AARY WREC) Jxsie] 23 FAY FRHYY G2
A gste wiEe H9SEY. 23 T FRe ZHA PRl Aol v
zo Fop vEzd FFPES WA Gt AREY A9 AR)2e] whEe] 0]
= 9%e ¥z 2AAY 7189 TAER 2yo] BEH 2y Axdd B
£ 2Ne tgd WAL 7Y FUE 2 vy g2yoldd o9t
vt & 4 9ok ady, B EAdE @ 7b @47 on o Asrt AA AR
Azl @ BFolt Foz ool FHE ABFLd 7AYoz F
Hel BAE AAE 74T Yehdt Godessh Mayzlin(2004)& H% Sehupsl 74
2% 540 Be 248 2yd T AR ZWe nARPED  F9 74
A8g olgFozN TR ANA Zug 1735tk Chevalierst Mayzlin(2006)
% he £kl AR FAo] W&ol nAE Edl e B5H DYoN FTFBA
3 2AH e AR FAe 9% 0 54 nesdsd, YHo PFuOE
244 g wgol folge $RAAAL. 2F B0 Yo Lk FAS WE
o AAL ARE ol BT T SR o] ANH WL nAY F AL B
bz BaHe FEHA FAEAA ofd RAH Te ITAY FTAAHE T
288 & & 92 Aot E, AojEdW E& ARULDE JAAREA 28 T
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Heo g dg F30] shssay, 289 FHe FRSG 4o F A 2o
A g PlAE 9FE FHE & QA& Aol AR o)F A%y B A9 Q
Bl Alo]ES o]FAHA ARUEAAN fojd 23 FHE A% Fao we #35
& Agg g FAN B &L o] &3 MRS HES Hedvd By A
o FHER ZF Ae] b Aol

& —
" *»
Q 2
] ®
=3 &
o 2
w4
T T T T T
2 4 8 B 10
lognetizens netgrade
& &
[ ) [
$R{ F ¥ T T 3F %ﬁ—!??????ff&i}}
w | ) 1 \ [ | T T T S T T S
o 1 ] | ] t = | T T T B S N N | 1
=] ) ] ' ) ) k-] I ]
1 ] ] ] ] ) ) ! L 3 ) 1] } ) ) ’ ) )
1 1 1 1 ] 1] ] ] Il ¥ ) ' 3 ] ] 1) ] 1
w | | | ' ‘ i oI I A A A S A A
- i | i ' ] ~ [ R S T T S T N S T R |
1 ] 3 ) 1 1 ) ] t ] 1 ] ] 1 1 1 ] 1
) 1 t ) | [ S TR R T T S T T B |
] 1 ' ) 1 I T S S T R T Y S S S R |
] 1 ) ] ] [ 2 S T T S T T R B B T
] 1 ' \ 1 [ T S S R N TR N IO W T S |
T T T T T rvr1rrrrUvvrrrrirTTrd
a 1 2 3 4 1 3 5 7 9 11 13
factor(n. nationality) ordered{month)

(29 2) (EDY 22 o dg 2E3A2H
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