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ABSTRACT

Recent years there are several severe vehicle accidents with drunk driving, our
society becomes more concern with the deterrence of drunk driving. Reviewing the
recent relevant articles are mainly toward criminal law amendment, but lacking empir-
ical research to demonstrate the effect of an amendment. Therefore, we can prove a

specific policy that is effective.

This research chose to analyze the effect of 185-3 amendment of the criminal law
in 2011 in Taiwan. Base on the traffic accident data of Taoyuan City, we adopt the Lo-
gistic Regression and use the date of this amendment put into operation as a "cut oft"
point of the data. Then, we investigate the probability fluctuations of "occurring a drunk

" on:

driving," "involved dead" and "causing other death." We hope to capture the effect of
the criminal law amendment toward a whole traffic system. We extract the trends of
data in different bandwidths and present the effects and the valid periods of the amend-

ment.

According to the result of this'empirical'analysis, this amendment generated short-
term and long-term effects respectively. The probability of "involved dead" and "caus-
ing other death" reduced significantly while in three months bandwidth and we regard
it as a "short-term" effect. Besides, we found the probability of "occurring a drunk driv-
ing" started to decrease significantly-until six-menths and one-year bandwidths. We
regard these as "long-term" effects. However, there is no significant evidence to prove
that a short-term or long-term effects have a different effect between a standard or drunk

driving driver.

Keywords: Drunk Driving, An Offence of Unsafe to Drive, The Effect of an Amend-

ment, Logistic Regression.
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TR e PR AR FRORFAEGA T AR R

B R AP e pHE AP ETIIZAL B2 il T

=

e s ERAE TR A AFL A ZERE G
() A2t WRGERH P A2 %o
EPIYE ERSE ¢ Mt
(Z) RAZFAG SRR PR PR e
ZoHRALFEALML AL CORSEPFT I HE (- ) ik
$ 33 TORIER QFIHE Or 3 - D3 F Q%80
FREY O OFBAE - OF &) - Os Rk OF B
B @h OB FHIARHA 5 @F FHIA LA F R
OF &2 A6, %1547 «
o RILTEAEFLL () A2 p T
() FHE(-)H)PFEitezF TOFFFLE -OF (1) 4 -BF
ARIFFEONLET P Qi - ORTFE QXL FAAOL & §
DEEER OF B THE BF T HF 4 () DF i 8oL -
@i gt & OF FHFERE  OFR TR - OFRAREL

VHAR A T g RAETEBEAFLE (-)
TR R A HE R 8 RALTEPEFL A (5)
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F(C )T FTHIGETRERSKEZANTEBHT FiE
2 AT TS —\:wﬁf FERH M IR E A A TR R g
AXNFE &Y BB A LESOEE BlAoR BN @ BT 2
(FREEE AT RY FHTF - ERTR-ERJARMAHE R L
GEMEE S PR P RA T ERFFAAREE L LD AR
IR 1 S-S SRT i A% LIS b MR 2P R SRR T

Fr 8 R A AR RATE Y 0% T S E R &R

Plenf s EF - o blde T (1) W], 300 > Aol &k
R F A e T ARE B 50% de TR ER A AR T 2
AL 2 F (RS X DR S FIORFRNG R L
ES 4 R R L e e R L I

REFEF LG RERLERADNFEDEL > AFFAITREE Y

FAERBEFOEE > ERE R LR B FOH A 1.02% 2 E\‘—‘F*{
JEUIA TR VAN ‘?"ET?A\%‘?“‘ ARRBEFOES FRELEH ] 2

T R4 1.04% 1 e g y_ﬁﬁ:ﬁi“"-‘% B AR R

AT g Bl gl L R FRER DS E T AF T RE
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3.2.4 FHP % fmat

NEEE S ERSUULIEI VIS VE S EE £ 2 NE 2 TN S IEY.¥ |

EHA TERR AR RN B L L RS T R £ 00 (21 ) ¥ 185 2

\-:

32011 & 117 A WgRBFESF - Ha&or 2F5mp 12011 & 12
B 2p s FoR Tergk (Cut Off ) » ¥ B2t 2 3B ~ 2 6B % &
1 #erpd B 5L TR A 80 & BBl §F (Logistic regression) f
FEEFASCERE A 2 BIRRF  F UEFFEEER LB TE D dk
FOoOMEBEAF RPN TR EEAS BTG 24,074 (6 B )~47,214 (1 &) %
93,041 (2 &) i o

AP R ZEREFTPFANRE A2 Al 2 A2 Rl F o 7
FEHERMF A2 A RUEFE LR s R R 2 T2 (dead), & TR

7 (cdeath) | #F AT e/ A LB F (AN A2) i $kaif it T 5% o
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R FEAY Y o @it FHA (linear regression model) E b ¥ ¥
MR A RF S ALE M AT Y (Bl AT L DR 2R T R
HE &L PR REE ST w20 %% (nominal variable) &>t #g
WA 2R F O e R Fw? FEALT AL A ke
SRS FHCA R A 2 T Tt AR B BHEHCA] (logit model) %
A3 TR iR RO AL R R e R A e SR T Y A

PEA L R B R FRAL A LE G R -

3.3.1 B4E8#7] (logit model )

TAEGRAE &S

=i

B 2N P A 47 ik R Bl @ g 4
EFHA7- (ERANF)HEE SRR EHE £ - ~ ¥#(binary var-

iable)’iﬁ{."ly=0%7’r Fimdy=1% 7777 DR ERA By = 1

-

fofaf Rdcz B2 A8 o @ B m A A B P AR M
P R “g*x)"@¢i¥g(

B IR g FLR L E S T i BB A0 L R )3 ) i

V“\ﬂ

Bt

i

W

WAL E MR IR RE o APE A S FY

FILIR % o Flut R ML T 2 Ry o SRR AR TF g i 40

Oj‘_ 1 T—’"——mﬁﬁ“l‘: f—'_ .E"’F'/FJ

P A2 B AT ie— B 9 Logit Model £ Linear Model
(ZB#E2~p http://www. saedsayad. com/logistic_regression. htm)
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3.3.2 RUAFHFEFAAPBFEI KU A= K

BREFA (RFHIRAFTRFTH?P FEAILTAL = h s T
BlyB~ |~  RlyB- 0 FIAPT U E 4 - B iE&? §E AL E7-
Fep i Ry y L F AR R R (BlAr@ P kW BB E R )
B BT RS N A AT

y* = Bo+ Bix; + € (3-1)
BrFARUATABEATRAGEL GG AT LFF A7 DS
F

yi=LIf y"=20 (3-2)
BrRiEE B398 0 B2 g gy T4 ks T
y; =0,If y=<0 (3-3)

PR LS BT

p; =Pyl
=P(y*=0)
=P(fy+ pix; +&,20)
=P(&; 2, - fix;)
=1-F(=f, - pix;)
=F(6, + bix;) (3-4)

% o+ AR (maximum likelihood method) & %‘J‘ﬁﬁﬁ'ff‘ﬁﬁi ¥ E Byen
P m RSB () =p/ A -p)"7 o FF A TH ) PRy | S Ap,

THiE ) By 0 AF(0) = (1-p) 0 P E S AT 4T
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v=f(Vpyyeny,)
=) Sy ()

=p'(1=p) " pi(=p) " (1=p) "

=[[pa-p)" (3-5)
A 0 Ine=> yInp,+(1-y)n(l-p,) (3-6)

i=1

é{:' ipl = F(ﬁo +/81X1)

@ine=>"yInF(B,+ B,)+ (- y)Inl— F(3,+ B,) (3-1)

i=1

% Bot+ Pi1xi > —o, P(y;=1)->0
% BotPixi—> o Plyi=1)=1
o BERFANEHRE 4200 TR A s S e A o

3.3.3 % &+ (odds ratio)
i iF (logistic regression) & » > & P REEE gLy j2 -7

g R R g F A RE SRR R ED Pl £ 0T ORRIER G

GBcE AT e & Bt (odds ratio, OR) ¥ #cizf & Xep&E Sofic o KFE

AR

z,=0,+6,x

p=-2

S

—1-p = 1
1 1+ Z;
12

1 )= .
- n(l—pl) ﬂl—l_ﬁle (3_8>

AR EEVARTELSNRIE - BEOPFENRT - BRI

(ratio)estdes 7 p kA7 S5t o a (1-p) i 7 4 peeifh
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G rRR A s g A Ew=p/(1-p) - # logit @& 3 - e
s B e logit 0F $Hiicr Texp(n) - (HF 0 2017 (fFA4T) 0 T

396)

Flpo kAT ¢ IR R A R R AT 0 A B

N

- RARREC AR AR SR AT
£

'

ok 2k
2 1= {e B

CRe F R FHRE AT LR

R F RN RERE )T LRATBBE N FOPRBET 4ok E0
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3.4 g

REE G MR RE E & > #B "B % # (dummy variable or in-

*—'“%

dicator), #&* 2 3 {¥* 17 (interaction term); =% » A~ 47 2011 & 11

PRp Y EAR (F2) BN AEE 22" NERREEY TN PF
FE 2R g T A7 2 PFORE AT 2958 XA TFRERB I A}
EL'F%;L °
FRAFRIGERT PR FNERT A RFIET SV D fmp 2 pidi > 2
FATRAGTERERE > AP R URES NF L L F o LB A

WA R - R AR PR R MRS IR R B T ok Atk

iy

PR T R R D fR R A A 2 R AT R R AT
BB T FRRILFEDLELE (m ) (=) P TR ETPEFT RS K
BAGEEZFORITLEEREF TR BRI AR 2T T R

S

W i3 B -

REAITEFSE 2 FEASS FERS G () @
3.4.1 B # % ¥ (dummy variable)

FERPGEZEPMREAE B I L ET XL ET 0 - FREE BER

Ad TR FARFS R B g %t - B 4 o (exogenous) o 4 23

frt.
®
RS

LRt k2 o+ 5% (confounding factors) & B - FlptiFie B & 2 R0
THWAEE R EE S PP ER L 89 % (quasi-experiment ) fdF > F
L5 SEH A %2 a0 (homogeneous ) o JF)E # A I g ko HANFRE R 2 ¥
K AL - BEEL A BB RPEERAT ABPFEE L 52 A

TEEE S SN N s RN MR S CEI L IR A

v

%iﬁ@£$FE$32ML&HHZB’ipfﬁuwﬁﬂﬂwa,¥§%(wtdﬂ
%wszgk&ﬁ& PERRE (A1), % 185 iE 2 3%( ) FTnE o
?‘ﬁ‘ (2017) - </f]5§ 1?44{""1* k7 ¢ drEbw FR DT > o D F Y
"i‘ %fii‘;‘:m HLl'°
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LA FEF T RB R TR AP FA BT AL B

A= B BT o
- s EESE afterlaw P RS, EEF L GA(TE)BI AR I8 ?

afterlaw=0 > » Frg 43t T4 o
afterlaw=1 > » &g 43tz e T o
o mE®E Tdrunk o A A M FRERAG EFHEF R
drunk=0 > »* k& T5 | FHF & -
drunk=1> » F&ER A T& | FHF R -

W

B Tdead ) (R AN FEHERALTIAL 2 BE O

‘ElH-

dead=0> s F B R A FFE -
dead=1> } F:E S AL 7= o
T~ miEEH Tedeatht AA PR THEZF LS FRA LA A B FF A7+
SR 9
cdeath=0 »* T i @ g F L 7F 7/ 2% o

cdeath=1 » } E e B g T A =2 % -

3.4.2 23 iv* 7

-
&

i BEHCANY 30N T IR E N & AT 2T Il R ()
WA R S8 (y) aniT? REE> 3 i8¢ B P and-d > & 7 )Y
WEETRI Y  Fha 70 TR R RERREH AR ERPE
2T - BRI B GE R A F) 2 T R vk 4 TR D 6 2k
% (conditional effect) *-

fﬁ}’l":}: 4 Z' 3 i ﬁ#%g {f‘l’h‘i‘ ETF ﬁ‘:‘mj—&\."": .

Y, =By +0x,; + 0, +e (3-9)

P oz (2017) « Caw jF~ 7)) > 7 266
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2 x‘f\."x m;ﬁ;ﬁiﬁ ’EFL ’_F% rﬂ‘if Rk IE xlxz ’ %Ei’ f']’fii‘]-&f'r .

Y= ﬁo + /leli + ﬁ2X2i + ﬁ3x1x2 té, (3-10)

sk A A W4 A TR LA o T 1 (E D)2 T R e A R R

REHPF > bt F ¢ F T IFR g o fFHCA (3-6) ¢ s @

dy
ox,

d TR HARRRREOPFLRACE G c BE o AP Ry 7R3 0F
* e R3S R RHy Rk o R T

Ox

1

PR T OE IR AR A R WP A R BT Y - AR
oy, oo FlPt e g w3 e ame g dl e R R g e HAR iR R R B
g0 BE g B b SRR R Rl e T B RS P
(3-T) ¢ » $x, el o = g FEAp I i &0

Flpt o FHCAIY ¢ 7 x Box T R TR R R R g
Hbs apF o 3§ x 3 AR R R E ) PERFS PR Bt E %R ki X,
Fo2 ket g )¢ e 3 IR PR ¢ B x TR R R gcenivr £ 32

FAE R TI LR e B39 (3-T) T EATHIL By Ak AR

FROBEFEfA S B X, mwﬁiﬁ (x )‘ff'ﬁ*(xz) » f T 5N

=0, (3-1D)

—y=51+ﬁ3x2 (3-12)

Y, = By 4 Byxy, + (B + B0, ), e, = By (0,) + B, ()%, + e, (3-13)

3.4.3 B3 ERB I AE

App Rt TBEw | o T3 i0% g » BF PR UL T ETH
ﬁqr;ﬁggfggj\rggA;ya ) Mt A 5v = Jg:,k’};ﬁ ,E,,gl;g\.é_;iggﬁﬁg
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BPOU AN XM T ERFHRZRGE R AF KR
FAho #3412 hh RS Tdrunky (FF 4 LF G OFEF B E ik
PRERE LA PT RE LAY PR 2 g iR 2 e T

Pr(drunk =1)= F(8,+ Bx, +--B.x, +¢€,) (3-14)

£k MnEPE Tafterlaw ) (F&gF 40218 1 % 18) 22 (3-11) >

BELZRBIE D SHDFRE 2 A Fmnp e o7 0
Pr(drunk =1) = F (3, + B afterlaw+---B.x, +¢,) (3-15)

B ooy nEEEkdead , (§F 4 A2 7~ %% ) & Tcdeath (2 +
His A5v= 2% ) s ulg (TREEEHE &% Nafterlaw 22 Tdrunk , § 7/%

RREcor FHcR Y T AL 03 RBDIT T8 30 > 4o 5 F AR

Pr(dead = 1) = F (3, + (B afterlaw + 3,drunk 48 afterlaw x drunk +---B,x, +€,) (3-16)

Pr(cdeath =1) = F (5, + B,afterlaw=+ 3, drunk + B.afterlaw < drunk +---5.x. +¢,)  (3-17)

T AR AR RS RNAD &
-~ Tdead, : fF - £ G UABEAE T A isMk i 0 12 dead=0 £ 7 ¥
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TAgs o Ndead=1 27 g E A= "o
LAY FREALFEAAEFEL(E R

2 = <

= ~ Tcdeath ;: &% - %

%<
) BE o n TERAAFEALRL L (-) @M AHe, A7

ek

Worpt - R E P A Adc 1 if Tv= A8k — Tdead | >0,
then cdeath=1 % i¥# ¥ & 4 cdeath &£ % # > L cdeath=0 % 7+ &
grHBFEAT s cdeath=1 2 7@ FHB FFEA»= 15 -2
ﬁi#%ﬁ%ﬁé$éﬂﬁﬁ%”’ﬁé?ﬁéﬁ—kﬁﬁﬁi#i

HBREFT A2 5T (5= ~XBAME) A2y mRELTE R

VAR TERAATEAAELE (Z), @ GRE
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3l FEgRLE

av

%

Fo it #e (2003 2 2016 & )
JE SR 35 58 FF 80 2003220164

e A% A2%R et
? W | BHwOD | HE | BHwe) | #E | BHw)
2003 2, 560 2.13 117, 605 97. 87 120, 165 100. 00
2004 2,502 1. 82 134, 704 98. 18 137, 206 100. 00
2005 2. 766 1,78 | 153.017 | 98.22 | 155.783 | 100,00
2006 2. 994 186 | 157.952 | 98.14 | 160,946 | 100.00
2007 2, 461 1.50 161, 5H8 98. 50 164, 019 100. 00
2008 2,150 196 | 167,977 | 98.74 | 170,127 | 100,00
2009 2,016 1.09 182, 733 98. 91 184, 749 100. 00
2010 1,973 0.90 | 217.678 | 99.10 | 219.651 | 100,00
2011 2037 0.86 | 233.739 | 99.14 | 235.776 | 100,00
2012 1,964 0.79 2477, 501 99. 21 249, 465 100. 00
2013 1, 867 0.67 | 276,520 | 99.33 | 278.387 | 100.00
2014 1,770 0.58 305,972 99. 42 307, 742 100. 00
2015 1. 639 0.54 | 303,774 . 99.46 | 305.413 | 100,00
2016 1, 555 0.50 13026241 -99.49 | 304,179 | 100.00
Lo FEERR AT & AR S AR 52 g (A AE

ERARA T B oygE ol wd 0y

HE)

¥
BEEBTRBELATAR  2HAR A TERRLR(RADE AR ERABAL - ko Emandt €2 NEE)

P T TV FYS #hEAD HFEE¥AT CAR Lk BEHEINE
RUAS L R GAS | RTAR | RHGAR | RUAS | RGEAH | BUAR | ZHAR

2003 2,706 156,227 | 105,200 | 264,133 | 11.971-| 691131 | 12.785 | 738.112 | 14.627 | 844.440 | 0.000 0.000
2004 2,634 | 179,087 | 118,958 | 300,679 | 11.609 | 789.308 | 12.081 | 821.374 | 13.731 | 933.565 | 0.000 0.000
2005 2,802 | 203,042 | 133,479 | 339,413 | 12.701 | 891.693 | 12.932 | 907.956 | 14.560 | 1022.222 | 0.000 0.000
2006 3,185 | 211,237 | 135,230 | 349,602 | 13.704 | 923.379 | 13.722 | 924.599 | 15.438 | 1040.208 | 0.000 0.000
2007 2,670 | 216,640 | 133,961 | 353,171 | 11.194 | 943.621 | 10.981 | 925.675 | 12.408 | 1045.976 | 0.000 0.000
2008 2,024 | 221,423 | 134,997 | 364,644 | 9.654 | 987.206 | 9.290 | 949.986 | 10.544 | 1078.225 | 0.000 0.000
2009 2,092 | 246,959 | 146,453 | 395,504 | 9.049 | 1068.172 | 8.544 | 1008.647 | 9.788 | 1155.408 | 0.000 0.000
2010 2,047 | 293,764 | 172,510 | 468,321 | 8.838 | 1268.295 | 8.174 | 1172.979 | 9.424 | 1352.415 | 0.000 0.000
2011 2,117 | 315,200 | 185,867 | 503,184 | 9.115 | 1357.163 | 8.278 | 1232.563 | 9.525 | 1418.115 | 0.000 0.000
2012 2,040 | 334,001 | 194,972 | 531,103 | 8.749 | 1432.894 | 7.822 | 1281.087 | 9.129 | 1495.055 | 0.000 0.000
2013 1,928 | 373,570 | 216,900 | 592,398 | 8.249 | 1598.262 | 7.261 | 1406.899 | 8.941 | 1732.487 | (0.000 0.000
2014 1,819 | 413,204 | 241,490 | 656,513 | 7.762 | 1763.286 | 6.699 | 1521.817 [ 8.544 | 1940.808 | 0.003 0.253
2015 1,696 | 410,071 | 240,673 | 652,440 | 7.219 | 1745.572 | 6.148 | 1486.507 [ 7.925 | 1916.139 | 0.003 0. 256
2016 1,604 | 402,073 | 245,833 | 649,510 | 6.814 | 1708.005 | ©5.728 | 1435.854 | T7.457 | 1869.181 | 0.003 0. 265
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2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

]

FRTA ARBERTAE RBEAIEE

1324
1084

934
862
917
955
883
819
832
784
182

FHFHA
(%)

325 24. 5468278
244 22. 5092251
209 22. 3768737
201 23. 3178654
217 23. 6641221
224 23. 4554974
183 20. 7248018
151 18.4371184
142 17.0673077
116 14. 7959184
96 12. 2762148

FEBTAFATPABREEREIL AR RBAR

AN T -]
S5 A# %ﬁ@X%ﬁ@ﬁ@E

136540
140354
148285
162583
196220
212296
225867
256882
286923
286659
282961

FHTHA
AR (%)
8521 6. 24066208
8200 5. 84237001
8112 5. 47054658
8256 5.07802169
9282 4,73040465
9690 4.56438181
8868 3. 92620436
7205 2. 80478975
7206 2.5114752
6250 2. 18029087
5805 2.05151947

% 4 FEfpd s

25 > L
wl ‘71

JE 8 £ 3m 3 Registered of Motor Vehicles
£ 5 i AR (R eE) e
Year

Total Automebiles Motoercycles

1992 11, 268, 253 3, 618,942 T, 649, 311
1993 11, 856, 524 3,989,128 7, 867, 396
1994 12, 377, 082 4,342, 573 8,034,509
1995 13, 201, 471 4, 684,447 8,517, 024
1996 14, 273, 465 4, 989, 551 9,283,914
1997 15, 345, 743 5,:294;130 10,051, 613
1998 15, 959, 135 5,430, 095 10,529, 040
1999 16, 317, 768 5, 359, 299 10, 958, 469
2000 17,022, 689 5,599, 517 11, 423,172
2001 17, 465, 037 5, 731, 835 11, 733, 202
2002 17,906, 957 5,923, 200 11, 983, 757
2003 18, 500, 658 6, 133, 794 12, 366, 864
2004 19, 183,136 6, 389, 186 12, 793, 950
2005 b 19, 862, 807 6, 667, 542 13, 195, 265
2006 20, 307, 197 6, 750, 169 13, 557, 028
2007 20, 711, 754 6, 768, 281 13, 943, 473
2008 21,092, 358 6, 726, 916 14, 365, 442
2009 21,374, 175 6, 769, 845 14, 604, 330
2010 21,721, 447 6, 876, 515 14, 844, 932
2011 22,226, 684 7,053, 082 15, 173, 602
2012 22, 346, 398 7,206, 770 15, 139, 628
2013 21, 562, 645 7,367,522 14,195, 123
2014 21,290, 313 7,554, 319 13, 735, 994
2015 21, 400, 897 7,739, 144 13, 661, 753
2016 21,510, 650 7,842,423 13, 668, 227
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20 ZRBIeE 3SR U IR

Pr(drunk =1)= F(3, + B,afterlaw+---B,x; +¢€;)

Variable OddsRatio  p>lz ™7 Bandwidth
of obs
0.908 0.180 22,403 3-months
afterlaw 0.885 0.016** 44,142 6-months
0.851 0.000*** 87,556 1-year

*p<0.1, ** p <0.05, *** p<0.01
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26 ERBE AR RU TR FA PR

Pr(dead =1) = F(3, + B,afterlaw+ 3,drunk + B,afterlaw x drunk +---8,x, +€,)

Variable Odd§ Ra- p>|z| Number Bandwidth
tio of obs

4.807 0.000*** 22,673 3-months

drunk 3.829 0.000%*** 44,908 6-months
2.223 0.000*** 88,504 l-year

0.458 0.062%* 22,673 3-months

afterlaw 1.116 0.656 44,908 6-months
0.900 0.456 88,504 l-year

1.144 0.799 22,673 3-months

dmnﬁ?ﬁer' 0.818 0.610 44,908 6-months
1.112 0.771 88,504 l-year

*p<O0.1, ** p<0.05, *** p <0.01
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Pr(cdeath =1)= F(3, + B,afterlaw+ 3, drunk + B afierlaw x drunk +--3x, +¢,)

Variable ~ OddRa o Number g dwidth
tio of obs

3.851 0.012%* 22,518 3-months

drunk 2.293 0.076* 44,569 6-months
2.328 0.007%** 87,847 1-year

0.530 0.247 22,518 3-months

afterlaw 0.904 0.756 44,569 6-months
0.918 0.610 87,847 1-year

0.228 0.219 22,518 3-months

drunk#afterlaw 0.902 0.881 44,569 6-months
0.856 0.743 87,847 1-year

*p<O0.1, ** p<0.05, *** p <0.01
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