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AG7HA 9 A Aol mEd guirbA ) o] #AE BE Ikl A
kot 7ol (-)9] BAZAM 710 Aol whel 27t Aask=d, vt 2o
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3. QFEAOl A|A| Y 2 H(stationary time series)

(1) ZAlek=S (myopic model)

AP 2 AL A AN ] &B7F A9 AHlolle oEskAIRE HlEf o A
Hlof] AAj o} A Heo] JaFL mHIths AMS I s Wethe AS 7Hggth
o] AF= AAGARE ol&ste] TAMEY S AT T2AA Gl AYEA A
H27] 9isl) Thard 22 A7 VS HEFAR mode) & ARSI D= T,7100 doft 7+

ASA< YeilE trsgolthy)

=

y=ctay1+..+toy_,+cDi+ ...+ D+ e W

D;=0,t<T, D;=1,t = T,

7141 Dy, Do, Diy, Dipi= 1999 1€ 714 214, 20013 1€ FHA, a5A] Q1
2002 2€ FUANF thE, 2005 1€ A& thEelate] geke ojudi,
o] 2o o3t 24 Dpite] frelahy] wizell 20059 t &2 2l 7HA Qg Rre] 724
o2 chighf el FE PHIL o)A A Y] fles & & Atk wE
A oA Tl s F5A &3t 37) wiEel] 2719 £FQd2 S (AL AN
AAE SeiME A&H A qEA2 el Brtgsiths 2E ofn|sith

Rk WA 3 (white noise)e H.Oo] 1AL T I(lag) 367FA Ljung Box Q A%< &
Az A3 FAIAE 7 QA Stk LEE S HH 2000 3], 2001 3
b7, 2004 b 72t 7EAQE SN A A ko] AT skE T AA AL
A7) @odol dolwtas & 7 Atk olglet ARl7] @ 71 o] tiF /g 2005

19 39 7V AsEE Ao Held, 7}74@ 38 ARRHS) F3] o] 44
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S PR FAolAl T3t 97
(H 2) ZAIM=H
Dependent Variable: SALE
Method: Least Squares
Sample (adjusted): 1998MO05 2006M09
Included observations: 101 after adjustments

Variable Coefficient | Std. Error t-Statistic Prob.

C 4.536404 0.860679 5270727 0.0000

SALE(-1) 1.109496 0.098775 11.23258 0.0000

SALE(-2) -0426827 | 0.146259 -2918291 0.0045

SALE(-3) -0.631240 | 0.148326 -4.255750 0.0001

SALE(-4) 0.766324 0.164138 4.668786 0.0000

SALE(-5) -0.378627 0.160824 -2.354293 0.0208

SALE(-6) -0.381826 | 0.148680 -2.568100 0.0119

SALE(-7) 0.458869 0.162286 2.827539 0.0058

SALE(-8) -0.388957 0.111518 -3.487836 0.0008

SALE(-10) 0.117130 0.057909 2.022641 0.0462

Dy -0.031466 |  0.034941 -0.900520 0.3703

Dio 0.011733 0.029295 0.400509 0.6898

Dy -0.024557 | 0.027928 -0.879302 0.3817

Dn -0.147539 | 0.032569 -4.530006 0.0000
R-squared 0.895518 dependent var 5917372
Adjusted R-squared 0.879905 dependent var 0.243822
S.E. of regression 0.084496 info criterion -1.976213
Sum squared resid 0.621141 criterion -1.613721

Log likelihood 113.7987 57.35975
Durbin-Watson stat 1.830705 0.000000




g2 TAAT A16A A23 20079 12€

(£ 3) gel=y

Dependent Variable: SALE
Method: Least Squares
Sample (adjusted): 1998M03 2006M01
Included observations: 95 after adjustments
Variable Coefficient | Std. Error t-Statistic Prob.
C 1.800988 0.769593 2.340183 0.0219
SALE(-1) 0.553012 0.060699 9.110663 0.0000
SALE(-2) 0.198679 0.069523 2.857764 0.0055
SALE(-3) 0.676014 0.068337 -9.892287 0.0000
SALE(-4) 0.468378 0.060938 7.686156 0.0000
SALE(-6) -0.376646 0.058731 -6.413112 0.0000
SALE(-7) 0.334955 0.069089 4.848160 0.0000
SALE(-8) 0.167459 0.043323 -3.865333 0.0002
SALE(1) 0.541496 0.063831 8.483303 0.0000
SALE(2) 0.181385 0.068679 2.641056 0.0100
SALE(3) 0.643447 0.067842 -9.484464 0.0000
SALE(4) 0.462791 0.059228 7.813732 0.0000
SALE(6) 0.355944 0.057232 -6.219264 0.0000
SALE(7) 0.334036 0.066821 4.998951 0.0000
SALE(S) 0.156638 0.041053 -3.815455 0.0003
Dy -0.003214 0.014670 -0.219064 0.8272
Dio -0.001473 0.013323 -0.110570 0.9122
Dy -0.008304 0.013133 -0.632322 0.5291
Di -0.055186 0.026661 -2.069918 0.0419
R-squared 0.979582 dependent var 5925112
Adjusted R-squared 0.974746 dependent var 0.240466
S.E. of regression 0.038213 info criterion -3.514405
Sum squared resid 0.110980 criterion- 3.003630
Log likelihood 185.9343 202.5684
Durbin-Watson stat 3.133897 0.000000




(2) 2|23 (rational addiction model)
WA HEHFE ARSI 1229 ko] A=A AR 7] Y3 o o] 7]
215 S ienempral mode) @ AL o714 DE T Lol AR 7L
\/]'E}'LH'E o uH o]t}

y=ctay 1+..+oy ,+byt+ .. +oy . taDi+ ..+ Dyte

el Rl 9u A0 $H9S B 1 Zo) A1 53] A4 A &
Al o] AA] WohFurh 271 A9 HaA AREERT o)t 4 R0 b
Atk FelwHeIA L0l SlAkag 717 Vg Tgs] e FelEe )
A= vjgianlo] el HHely Aol vle) TS @ ol mebd gelrde] 2

ARG ET A7) @l thal o Ads] ARty & 4 Sivk

(32! 3) ZxIe| SAI2(residual movement)
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2. EoMHA AAIGRE: A|XIE &(difference equation model)

olA Huljgvjt y, 7} FERYES I 7PPEITL ARPHFE ARESle] guigk 9
ol FERAO|X JTAQ A UeAE W) 8 vhad 2 B
gtk o714 D= T7190 Gold A& &2 F549 335 vehlle oy
o|t}. Dy, Dy, D3, D= 242} 1999 12 H7HA| 214, 2000 1€ ol
219D, 2002\ 28 =RIAZ7IE 1784, 2005 1€ thEA Q1 g AEA] 9
“ga0s o] 4xtd ZAQI gl thEk Hrwrolth Ds, De, Dy, Dy A 3709 &
o 54 &35 vehle drwselth

Ayt = OélAyt,1 + ...+ OépAyt,p + ,ulDl + ...+ ,LLJDJ + €

ZARVEe B3E HFE Dy, Dy, Dy, D8] AFHE D Al9etae B
= Holr] 5% AlFFEdlA frojrlei vkt of B ARpsE ARskL 9
7] wel] vk S5 AIE Ik A QAde] Aol ek R Bdke T
A gtk BT DAQoosd 18 HA ] Aol thE TulEse] AlggtEh
Arke A2 2HFel tE 7] B3t g Felzke vz e 5 Al
e 54 &3E vehlle HrHS Ds, Dy, Dy, Dsfl AFE HH Dy20004 1
9), Dy001d 29) 9] AT (DRI SAHCE frofd AR veht ZAIQEL
2 Sl Hujzvgo] dAH oz HASGIANE 374 o] Au o] Stk 1 st
A GTAL ALE UERTES)

4714 1999 1] 7HARIe] E3h= gle A2R YRR, 2000 1934 2002

Ofl
A wgell T5/4 EI7 ol vlAA XY Add = oln S Ay =

8) =Hlo) =4 a7} 37HY o)A 4~671¥)S ASolE BAAFE robustdITh



3P} Yk SHEEhE MRS Aol F54 Aguct B4 2] dEe) 71
G 254 G sl YRHOE Hilav|] 9L F AOE Bl o

= 1 =
o e ARL ARH nYe) Felnyel Az A5

Variable Coefficient Std. Error t-Statistic Prob.
DSALE(-1) 0.432002 0.058473 7.388114 0.0000
DSALE(-3) -0.468724 0.072966 -6.423830 0.0000
DSALE(-6) -0.371092 0.069815 -5.315374 0.0000
DSALE(-9) -0.233197 0.067337 -3.463146 0.0008

D, -0.111240 0.068484 -1.624318 0.1079
D, -0.257816 0.070516 -3.656139 0.0004
D; -0.247981 0.070917 -3.496803 0.0007
D, -0.664260 0.069001 -9.626847 0.0000
Ds 0.068223 0.070043 0.974019 0.3327
Ds 0.165484 0.071453 2.315988 0.0229
D, 0.167307 0.074942 2232476 0.0282
Dy 0.168886 0.092354 1.828690 0.0709

AR(1) -0.302310 0.119040 -2.539554 0.0129

R-squared 0.806794 Mean dependent var 0.001723
Adjusted R-squared 0.780144 S.D dependent var 0.151858
S.E. of regression 0.071205 Akaike info criterion -2.325783
Sum squared resid 0.441097 Schwarz criterion -1.987111

Log likelihood 129.2891 Durbin Watson stat 1.994074

9) Tk, AR ES FRA} FUT AHE BT AT AAESE ALge] o] ool v
gwee gt
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The Impact of Tax Increases on Cigarette Smoking
: New Evidence from Time Series Data

SongJune Kim, Hyungho Youn

The purpose of study is to analyze the impact of tax increases on cigarette smoking
in South Korea, using monthly times series data of total domestic sales over the May
1997-September 2006. Myopic, rational addiction and difference equation models are
employed reflecting the characteristics of time series data. The empirical results show that
demand will adjust slowly to changes in price with the applications of the time series
models of addiction to the demands for cigarettes. In addition, only the dramatic tax
increase of 2005 was effective to reduce cigarette smoking, while the others seem to be
irrelevant. This implies the increases in the prices of cigarettes significantly reduce
cigarette smoking only when they are high enough to offset cigarette addiction effect.
This study suggests several interesting policy relevant findings. First, it suggests that
small increase of tax hardly reduces cigarette smoking because cigarette has addictive
nature to offset the price impact. Second, it suggests that cumulative tax increases lead
to cumulative significant smoking reduction. This implies that the long term reductions
in cigarette smoking from a price increase will exceed the short term effects. This tends
to support the implication of addictive behavior and the theory of rational addiction.
Given the evidence of this study, the authors conclude that the impact of tax increases
that result in sustained increases in the real prices of cigarettes will grow over time.

Therefore the long run health benefits of higher cigarette taxes will be larger than the
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shorter benefits.
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