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A7 e vk A% 0 HFAA A= o F SA4E Adrt o
gt 4 FY AsolA 0HFE DAAI7|E 80] oy 7| & HULHH %“17‘401 +AMF z2Y Y2 255 A
AA SAE At B =RofAe 3 Hd S-S TS o] A -‘)roo] AR 22y 239 wo] x|t £4
71& AAIBFL ©] & 20085 FAA A 2AFSE Sl %—7‘—’1\— | A5 LA A 1A dANME
Fau7E shE glokal @8 0 Mol £3ke v SFAES AY B 7 A3 A S2E gl AW
o] £FE 3A Y= ZEuF H]%—T— Z}(genuine non-drinker, non-participant) 2} dA| 4u]7} YA G Aol ule}
SFA7E 2 754 0] = FAIA 2FAH(zero consumption potential drinker) 2 FE3}= .—ZEE‘J 23S ALA|
A BAUTL F A AN BAL SFAG 1 o] Wrel Sk AAA SFAE Hool 27A Awe
Z BT o) Higle] &A% z2Y BYS FH{sle] BA%TE BAAT, vSFA F F 30% 7 AofE wlSFA)
2 SFAE7F Aubd &4 F Ak5d vlste] FEig G Y 545 7S € 5 Atk 4 Hge] dARSE 2
Ao g2x 2 AWuert AtE g3 2ket A A S5 el vX= °§50°] AZ R E Yehd 5+ IS 3
3t AL, webA Sl SRAkE ) thate] AlQtE G H £AF Z2H BYo] 8-S BRAFUh

1. ME

FEuRhke AN & %ol Ak =7F 5 shtelr AR FF2 Q5] iaﬁﬂh A}ﬁ 7!‘%1]Zq
H1-E-2 FE3] S7ske] o 202 o] F3hal ok o9k B2 5F
A, 75, £33 XV bl 5 A AR A EAE BAA7 AL (HJZH% 5 2010).
FEURt AdRle] A7 582 98\ o] FRE AR FESHA SRSk Qe FAOIH ™ 110
A Bole ZIAE 2008d D3 5582 AA| 59.5%00 ol2n], 53] FAhs T4.6%% £ FAE 2
o oA &5& A 20081 d0l| 44.9% % FE3] SIS Holal QIH(RARAR SRAFIIE
AD. zoll A AR wdhe AR ohle e 7] BTN e
d SFEo] A9 30%] 9 AR 9 AT del= S75kal o] vl P&
Bt SleH (A Ae] R, F4ad gy LA SA).
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[ = A o A

52 858 ADAUA FAN0) $HH 202 483 Ho] Ao AAF, A, AR
= Q2 BAE oIS Kk webA ol oPbehn 448 AR mAs] 9 $79 B
AT 2APE Q7T SO opAAAE Fulel ul) 2o e AL AR v AL
A9 Brhow Qls) SREA BE T Aol ol 45 Aotk

=79t 54 27 #A 2 AdEe skl SFEA N et A e] WIS AAIs] s &
48 o) 478 HE, FIAS £F A D RS 27 W9 A0 WA (MU P,
2010), ‘=919 &7 B A 540] ATl nA= F (£9¥5 5, 2010) F=le] AR
EFE 7l A (Aot ofE, 2008), ‘tHIHY ARl Bl WE o) (e Be
71, 2009) 5] St

aE R 712 ATES AR B, &5
E o ]
=
o

l'UﬂI

e o 39 (zero-inflated) AR &
3Hel= o|4RlB o] AT BP0 E HAS Z
< ol B=FHA B2 A FY A5+ G XA Z2Y By Hrjs 9 349
3 =478 =24 B3 (Zero-Inflated Ordered Probit model; ZIOP)© %
Gurmu$®} Dagne, 2009; Harris®} Zhao, 2007; Rodrigues, 2003)

wa gxo] B AEe] ATES AU V1% B $FE A FeTiT BEE MEFASE B
T 5UT JeoR Aok Sieh Hunindh Zoao (007) $ Ao 15 SHAEE 5UT
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oo o!
2
1
&
X
=
30
a
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shube] e g B2 oFn 7 IFLE o] EANE SFARANARE nR7A S FE ol
&8 Zojgt AZ4H. FAH =, i*}tﬂ“ 717 L S TE ?'5} 2] ekethal digdt vle2t Fol
T WA B AR ARG #A, F g T ol E Adte] F9 A Sl 2AE(F
. A7 S)9 ol FAG] 2= 6]—741 o= 23 H]2F A (genuine non-drinker) 2} A]H 1 A
REA 2 AAAL LR 24 A ol R A kAT 279 BY Yt 2UEY %
o] Wl goz ZFE5 & JIsAo] v IANZF FFAH(potential drinker)e] F IFC2 2 s 5
< Aeth. &, FUACE F a7 BT A 717l 55 oA g2 ST AEE AT A
Ak A A w7 A= 4 04 H] ZLOiz}(non participant) ]2 A% SFA= SFAIAT A2 £

H|A}(zero consumption)2til £ 4= Itk o] £ IHFL AT Lo thil BlE Ho|Z ¢dte] 29 &3}
7} O 4 e, o] T 288 3R st A8 Harris9d Zhao (2007)7F &9 A2 oA B
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2l uke} o] AR o] FFTL A o] ARE AR )& 5 At

SARANA FAE 20089 AR EA AL F B, 7HS R ZAIAE ZHEE7E ohdet ARl tist
o] SHIEE FHo gty LElts 2 & “Ad 14(2007.6.24~2008.6.23) 59+ £ 3 7+ o] AF wlAl

o] AFU7ZL? SIthd, Fukt A EAFUZ e AR tE SHS 34 9

9 HY 54 HPoﬂd ZIOP R3-g AMg-ato] dh=rle] SAefol st wo]A|el
@E}.

FApgo P ZI0P B9 Age] R WAL Ak weRAe 19, Z, AhE LR 15
3 g8 2 Ae A g%‘z S AAA SFAZ T SFA IFOR o)W ZEY B
g EQala, F 0 dAA FAA A} AAH S3Aj] ool w44 T2 BYE 298
Tk GAEEAEE oS3 WolA /YL AEste] mye] BHOR Aste] 4 o] ofele
4 AT TR 2 ARAeT} AeA SR B AL PAEIG BAA §7A0 17
£ BB Aol AYuse] 7T TFIA AU A eheA) Gkt
gl ZIOP B85} 483 FANSE 23K 3L e AARES YATEA S 4
8317 919 7 BAe] AR AFREE SETh 4FAE Svet BAGNA 28 20089 B
A, ASRERA AR F SV WSS AEto] Hol A ZIOP BY $AS 545ka AT 3
Mg 5AeIAE Lok RS ANTTH
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2.1. ZIOP 2d

#HEA7H0,1,...,J9 €44 2 F URE AL <AF tEse) tis BP0 XY 22
Yl (Ordered Probit; OP) B&o] & ARttt 28 A5 7 A=38F  Fh(zero)S E331 S
W, OP RRe Hrd 9§ ke AT Yol ART 52 ALk S8 G(sero) WRE A2
A=<, dE S0 2 vk FAE S8} 22 F Y EE IFSE FAFY 9

23S A3 ZIOP B

S ] OP 232 A8 A4S Xdt} (Harris} Zhao, 2007). ¥HdH OP
P& OP 2yo] 7HA&= HAIE FHsh= o] flo] H2 g2 ddE

B =Rl ZIOP 23| 7 A9 dWP RS A&sth 0 HFo) Sob= vleF SHAE 2
A HlgFAket A A SFAAR VR, 1 o3 WFe ok & =X

A AR DA, 24 tde Aoid vEAe (A = AA4) 522 —?'—cﬁ}t zzyl B2

S 7143

°
¥

L AAA E AR SRR,
0. A4 weEg

ol P(S =1) = d(x'B)oltt. 7oA o= FEAFEELY 4 FFEEF
£ A9HSEe) Aeololt. T2y 2PN o FHS St N(x'B, 1)< wPE% ALwg 59} ohy

S} §° BEHA ok AAMESolTh
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oA AN Y ATRES BEt dSNSEA, 2E 230 444 959 thhng us

Aol EASH 77 ATEEE el dsolth 5, Vo ZA4S KT 9t oA 29

B e3je] g3 angEe] g Wse 2 5 9o,

5w DA AL 2R g4 Awe] B8 RYoR, £44 22y RS ARAT S =1,

=, 23Rk 24004 &5 4o AEE BUSE ol4Y WS Vo ohd Vi 2ud wes

AR AT §342 MHEEOIRE LR OF 2Y AN 49T ¢ Yt 8% BNV
N(z'v,1) $5£8 92 o,

Y=g, if 8, <Y <8, j=0,...,J

ole} Aol

=~
2y

olth. o714 2z Y B Y= AyHSSe] W1 4,
6.1 =—00, 8 =0, §; = c0o|TH. =

9] identifiability W&ol 2R3 %
ol4e] T wAE 2384, ZIOP RyoA £87F #A=23
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o
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Yy =8Y

=

=

89 4 9%, Vel $BUEPSE e 2k,

(Y = 01B,7,8) = P(S = 0|8) + P(S = AP (¥ = 08,7.8.5 = 1),
p(ylB,7,8) = -
P(Y = jlB,7.6) = P(S = 1UB)P (V = jlB,7,8,5 =1), j=1,....J

[1-®(x'B)] +&(x'B)®(—2zY),
O(x'B) [®(6; —z'y) — P(6j—1 —2Z'Y)], j=1,...,J

(2.1)

2,V =04 BE2 Z2yY YA S = 0(BHA wFA)e FE7 OPHHZRE Y V = 0(F

A EFAHY FES Yt Zeltk. OP 283 njwshd ZIOP 2o+ =28 B3] < 3t
o] A HA LukAQl OP Ryl nv3le] =3t Jgho] BEF Jttn B Zojth. &, ZIOP =3
o e dubH ¢l OP Ryl u|3te] HojAQ vt 712 Qldle] o o] wgsty 7] wlEel,
232 F doE vFAke] vl&ed P(S = 0)o] 583 2u)E AU o] Zero-inflation gteolz}
st} mheF Zero-inflation ghe] 00 714t ZIOP R8-S A3 A7) 27} gl

2.2. St} (Marginal effect)

2 ARt ol HE) IAE o] AR AR (Marginal offect) = 53§ gl IAE

I ohe AW AT ARl Ais x7h Aedel wet FE o] o9 Hek=AE S48

GUH Oz xyol T HIE GO I - AL BoF 7} IPEERE 01 19 B9 091 3

9] FE2] AolE Suidtt. AlE £, P(S = 0)°l e x, 8 ARI= AhF w574t HlEol

xi7F W3Htol| wel o "A §H oA YEhlth. 3 P(S =1,Y = j)ol 3 x, 9] SAEAE &
F2RAZT) x o whel o2 A He=XE YeRATth (Harris®} Zhao, 2007).
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o BAEAE 27 AmuE Aol e FsTh. AWHe] ANA ulsEA) te A EAs)
AR exAel e AAEAL checd, 83 44 29 g o

o

& A2wus A S50 0B B2PAE 2ol o T A
w3 §7A9 274 ARl O PAEDE TR A0E Ak A ALFAI) ol &
F8 DR oW WEo] §F 4¥1E B0l Folet] YHE LA Aot Aol Fa347]
Fol.
B RlAE x = 28 AH837) W] il tiae) B4 9t S8 UiE xoW5e) BAET A
s a the s} el ol ik
PPS=1) _, .
OP(S =0 ,
(s =0) = PE=0 — —40x) -
Xk
B OP(S =1,V = 0)
Mi(S=1,Y =0) = e

= ©(—2z"7)¢(x'B)Br — D(x'B)d(—z"Y) 1
My (Y =0) = My(S =0) + Mi(S =1,Y =0)
Mp(Y =j)=[®(6; —2'y) — @ (0;-1 — 2"7)] - ¢(x'B) Bk
—[@(x'B) (6, —z'v) - (x'B) o (6;-1 —2¥)] %, j=1,...,0-1
Mi(Y=J)=[1-® (051 —27)] - & (x'B) B + @ (x'B) ¢ (6,1 — 2"7) -
AN ¢() & EERFEES] FELEATE UERATE

SHAEFEC] B B,7,09 TTE FAXBE 22 9] FAEAAY AZT7|HAE A
3l FAHLAE ALret. F3Z ) Harris®t Zhao (2007)04 = 1 @3A WI=&2xF 244
a3 Ao B,v,69 HSFAXE sty SAEZAE FH s DAEPHHE o] &3 Ak AT

3. AIRIREL AIE2E

B0 =(B,7,0) NMEEE t53 22 IR EE 7T
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) ~N (’707 )v
) ~ N (S05,07) T (81 <85 <8541), j=1,....J =1
ZIOP 239] 953 4] (2.1)F ARABEZz 2 RE 240 AT EZE 13} o] FolXt)

m(B,7,6ly) o H 1 — 1/3) + O(xiB)D (_Z;,Y)}I(yizo)

o |
JTIT [2668) - (255 = zir) = 8651 = 2in)] "™ - 7(B)(r)(8).

H 250 208 AFREE RES] S PBE FAWS 5, V' E TG

n(s",y",B,7,0ly)

o [T (57 < 0)6(s7 = xiB) + I(s7 > 0)6(s7 —xiB)I (v < 0)(y; — ziy)] ™"
L s > 065t =<))7 T (16051 < vi <8706 (ui —2iy)] "™ w(B)m(y)m(8)

i=1 j=1

waof gk AR Bxsl JElE w22 Markov chain Monte Carlo(MCMC) 71¥ Q1 74

=T
BRI/ o 8ele] B8 2AS A sh o] Bed 2A% AFREE e} 2k

(silyi = 0,else) o< I(s; < 0)p(sj —xiB) + I(s{ > 0)¢(si — xiB)d(y; — ziv)I(y; < 0)
o w(B,y) - d(si —xiB)I (s < 0)+[1—w(B, )] ¢(si —xiB)I(s] > 0)

om, o] uj

_ e
B = T5048) T @ (B B(—2)

ojth. Wk y; # 0 W= m(si|yi # 0, else) ~ N(xiB, 1)I(s] > 0)°]t}.
B,7, Y e AR NERZE X = (X1,...,%Xn), 8" = (s],...,s5) 2 & o] 23} o] Tt}

m(Blelse) o [[ 6(st — xiB) - =(B)

1=1
T T T / —1\—1 T P % _
~ N5, %5), Sh=(XX'+35") ", pj =35 (Xs" + 25 Bo)
w(yilys = 4,55 > 0,else) ~ N(ziy, DI(;-1 <yl <55), i=1,...,m,
m(]s; > 0,else) H oy; —ziv) - (%)

i=1,s7>0

T iy y _ -1 s s * _
~ N}, =0),5] = (zza) +257) 1) =27 (2)¥(y +E'vl) :
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4.1. SFo| AUl¥lE QOoF
nlLo

2w 5 (Y) N %

o 0 1079 54.0%
L2~33] 1 386 19.3%
F1~23] 2 320 16.0%
F3~43] 3 146 7.3%
Aol uj 2 4 69 3.4%

wh, X5 AollA Yy, 2= s > 05 =Sl ol UlSEls vz 2 FAE
gow 5o 2A% ABEEE

m(8]s7 > 0, else) oc m(3;) IT UG <y < o))"= [1(8; < yi < 8500)) @Y
s} *>0

s

iy =j,s;=1 iy;=j+1,8;=1

=1,

I( max y; <& < min yf)

N(boj,05)1 (max( j—1, ~max y-) <4 < min (6j+1, min yf))
Yy =J,8;=1 Gyi=j+1,8;=1

ol
. B0l SFUERLE 2A

4
EA AN FAT 2008 A, 715 B8 2APE 20089 69 24YRE 7Y 2U7HA] AAEH A
ow AZ ¢ 20,000 FE 712 v 154 oA FrY 424739 thAe® digrh B dRoA=

AFEA A “Ad 113(2007.6.24 ~ 2008.6.23)F ¢ &-& 3 2+ o] 4F whal AHo] QIH5U7k? ik

U} A2 = ASU7” gl AR g3k L9 uke WS Y Zouh 20008 o] AFE | o J

S g9k & 413 29 413} Zo] A 5 ek & 41004 Hol AAH SHARe Fubo]4al

54%7} ¥l &5 ko)) A8 Aubol o] 0k AT Y&e & 4 Ak

2 BA4E olgt Ze HeFAE AHFer 555 A ¢ EE B|5FAH(genuine non-drinker)
2% avlo] tlg AADL ARt 2 A% el 2FE o e AAA 257 zero

consumption potential drinker), & IF 22 Yol B} FANH SFA+= o ojigst t}2 A3}

RS o AAE SFE D 7Hse] itk Be aFolth

FE

AgBieEE £ 1109 W€ /‘}-9"5}‘5\0“1 4.28} o] AE ettt RAA Y-S 18D ¥
AHAE, A7 22, AGGAR EF7EA, o] Al 7HA BRe dE A 3= A9e Aol gl F
Ao g 7FEEg). EI B 2N Oﬂfﬂb Becker2} Murphy (1988)2] Rational addiction theory®l t}h
S o] FEA ] Sle Zﬂﬂ«] 3%, AlZko] A3l whet 84 =+ Z71H e A3 ZdE R
o= H]

=T
= B 4895 449 282 Hold TR £ AN A4l FAA 9L 23 A0
A 23} 3 7HA = AHgISch
B BAoE 194 Z2d myexe] A9us xo) 284 OP RgelAe] A¥us 28 S5
% WSE AHgslt

o Thest Atk WA BEW WS W gol 08T 2 A9el S = 1 %
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relaive freguency

EE 5y EE 2%

ol A%y W5 RS A%y W5

SE FgA =1,719 =0 A AQFE =1, 29 =

_ 223 222 =1,329 =0

_‘_E. _‘_E. _/:\_é ‘_/\ ’

=5 FAAS, ARY U R AR = 1, 29 = 0

A G2 =1, 92 =0 L}o)? tolxito]

EA4H w2k =1, 28] =0 n52 IEAFAE IS

I, RS HS gho] 09 A9 I 5 JYE AkE S =18 ot Fa=E, S+ AAA, A 5
28 233 S| i 1352, 24 B2 gisfiAE 03 ZEe o|FHFo|BE HgF
Zke] ARks ZA A SFAR 2700 AR Aol thy, SE NSNS E Z2H BYPS A AA
2 B FAHAE B AHAFFLZ, FHH B it 108 F3l] o] AbdEAoz AHSIgIT) =
5 S =19 F9 2AF WS o] §3te] OP BPS AT A7l & AL 49 FAXNE 79 AHHFo=E,
FAE o] Eiboll 10& F3F] 49 ARdEAIc R HdEetitt. o2, 919 OP EA 42 37
69 FAXE §9 AHAFFo g, §o] AHARARS 108 ARSI o, G < 81 < --- < dyo1 < 00

S 93 A 2ZEo] RE o|&3te] ZIOP E¥O| g HATHE

3 AEAA B, v, 89 ZANZE A AABFS ASSATE AEEAEAA 5,000
¥o] burn-in time o] WA 70,000 7o) EEE Aol ol AgHYCH B4 B, 7, § EE
A=2Ye 18 £U4S AT

£ 438 ZI0P By B4 B9} yo) FARN BELAE RelFa k. 5% FoFEoR Fo3
07} the 2R WA EAATE AhA WS A 25T PR mey 2y AL 34
A BT HH, o], A, 22, AGAA, ol?, wEo] AT vl SFAS) SFAE TR
% G WAL WSS & 4 Uk Uo7t EARSE, 283 @At olurt 25471 2
40 Atk AL etk w8 Al 379 A9 T 2249 AU FAR Bk 2547 2
G EIELY

25340 U OP 2R A% 7o 34 G HH, 435 Agiae] Auusos 528
o3 gtk Aol e ASFAAE 125452 o) FAA LA} AAH SFAE 3
o an] YEB R, Gt AT SR 4TS Brhe A2 gusth = A
Hoh 24N Bol 3 AFo] drks AL gu,
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X
i
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4.3. ZIOP 28| B, v, 69| AISH R EZ2A

Variable B(SE) 4(SE)
et —2.8559 (0.5585) 0.8838 (0.5407)
L}o] 0.1033 (0.0213) —0.0248 (0.0186)
2 o 0.0113 (0.1129) 0.0397 (0.0765)
2= 0.0236 (0.0269) —0.0206 (0.0167)
AE(g =1) 0.3224 (0.1284) 1.2545 (0.0913)
EAGE (AU = 1) —0.2018 (0.1626) 0.1754 (0.1025)
s —0.0143 (0.0626) —0.0161 (0.0570)
AL 2} 0.4509 (0.3815) 0.4387 (0.1924)
222t 0.5117 (0.1400) 0.1810 (0.0961)
2+ 4 =+ 0.6382 (0.2121) 0.2009 (0.1296)
L}o)2 —0.0010 (0.0002) 0.0001 (0.0002)
252 0.0064 (0.0029) —0.0019 (0.0022)

4.4. 62} Zero Inflation 3 2| AIZFAA|

E

6 (delta)
delta 1 0.8833 (0.0483)
delta 2 1.7556 (0.0620)
delta 3 2.4667 (0.0788)
Zero Inflation 0.304 (0.0228)
H 4.5. SFA4H|9 dUes
B H5H ZIOP | 33} OP | %3}
Y =0 0.5395 0.5347 0.5514
Y =1 0.1930 0.1951 0.1926
Y =2 0.1600 0.1619 0.1565
Y =3 0.0730 0.0724 0.0666
Y =4 0.0345 0.0356 0.0326

F 4.4%E AAZE 69 =X} Zero-inflation e FAAE HoFETt 69 4 A& BHH § < 61 <
02 < 039 A7F Wi FoEE B 5 Qv JABE O R HE Zero-inflation g FAS A, &
4.40 4 Bl uie} Zo] AL 30.4%=, AA T2 <k 30%7F AiA A ¥SFAY-E o] s}
o mEbA 2 2k G F SA0] m¢ FREE HojFa gtk

P

o

o
23L& usly] §15ke] Spiegelhalter 5 (2002)°] A|Het DICE A4ts] Hitt.
A = %

=32 HE D) = —2log(p(yld))

1712 S 3 D@B)E AEE D= 2yl AFAE, pD =
4 3tk DICE ©] 58 A% DIC =D +pD2o& &

A F 2o T3l DIC g& ¥ ZIOP 2o A8

T o=, ZIOP RyoA #4 Sl &Eol thet zF Wie] A aAE Aejshd & 4.73% 2. A
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I 4.6. ZIOP 281} OP 289 M-S H 2
Model Dbar Dhat pD DIC
oP 4411.9 4396.9 15.0 4426.9
Z10P 4330.0 4308.1 21.9 4373.8
I 4.7. ZIOP 239o| st G}
A A e A HAA SFA
P(S=0) P(S=1,=0) P(Y =0)
1}o] —0.0330 (0.0066) 0.0173 (0.0063) —0.0157 (0.0047)
2] —0.0040 (0.0361) —0.0095 (0.0282) —0.0135 (0.0230)
<4 —0.0075 (0.0086) 0.0079 (0.0061) 0.0004 (0.0058)
A —0.1034 (0.0428) —0.2804 (0.0398) —0.3839 (0.0227)
E QA E) 0.0619 (0.0491) —0.0690 (0.0402) —0.0072 (0.0298)
EnAcR TR 0.0045 (0.0199) 0.0027 (0.0199) 0.0073 (0.0128)
AL A} —0.1075 (0.0789) —0.0782 (0.0541) —0.1857 (0.0599)
Zz2 —0.1554 (0.0407) 0.0007 (0.0344) —0.1547 (0.0265)
2Fd =} —0.1632 (0.0437) —0.0058 (0.0439) —0.1690 (0.0352)
PlY =1) P(Y =2) P(Y =3) P(Y =4)
1}o] 0.0112 (0.0023) 0.0078 (0.0017) 0.0025 (0.0006) 0.0007 (0.0002)
2 A 0.2536 (0.0127) 0.1794 (0.0105) 0.0572 (0.0061) 0.0174 (0.0030)
< 0.0026 (0.0029) 0.0018 (0.0020) 0.0006 (0.0007) 0.0002 (0.0002)
A 0.2213 (0.0131) 0.2611 (0.0128) 0.1344 (0.0111) 0.0680 (0.0085)
ZAAE] 0.2448 (0.0132) 0.1795 (0.0106) 0.0592 (0.0063) 0.0187 (0.0032)
IS —0.0016 (0.0068) —0.0011 (0.0047) —0.0003 (0.0015) —0.0001 (0.0004)
AFA AF 0.2609 (0.0382) 0.2566 (0.0263) 0.1137 (0.0239) 0.0499 (0.0180)
ZE3F 0.2815 (0.0153) 0.2155 (0.0132) 0.0741 (0.0086) 0.0244 (0.0046)
24 A A 0.2948 (0.0210) 0.2385 (0.0191) 0.0869 (0.0145) 0.0306 (0.0083)
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Abstract

Excessive zeroes are often observed in ordinal categorical response variables. An ordinary ordered Probit
model is not appropriate for zero-inflated data especially when there are many different sources of generat-
ing O observations. In this paper, we apply a two-stage zero-inflated ordered Probit (ZIOP) model which
incorporate the zero-flated nature of data, propose a Bayesian analysis of a ZIOP model, and apply the
method to alcohol consumption data collected by the National Bureau of Statistics, Korea. In the first stage
of a ZIOP model, a Probit model is introduced to divide the non-drinkers into genuine non-drinkers who
do not participate in drinking due to personal beliefs or permanent health problems and potential drinkers
who did not drink at the time of the survey but have the potential to become drinkers. In the second
stage, an ordered probit model is applied to drinkers that consists of zero-consumption potential drinkers
and positive consumption drinkers. The analysis results show that about 30% of non-drinkers are genuine
non-drinkers and hence the Korean alcohol consumption data has the feature of zero-inflated data. A study
on the marginal effect of each explanatory variable shows that certain explanatory variables have effects on
the genuine non-drinkers and potential drinkers in opposite directions, which may not be detected by an
ordered Probit model.

Keywords: Zero-inflation, Markov chain Monte Carlo, Posterior distribution, Ordinal categorical data.
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