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An Analysis of Fatal Accidents in Sedan-Type Small Passenger Cars
by the Poisson Regression Model

Kazumitsu Nawata* and Munemasa Shimamura**

This. paper analyzed fatal accidents in sedan-type small passenger cars. The factors

- which may affect fatal accidents are analyzed using the regression type model. The nine

factors, which describe characteristics of drivers and driving conditions, are used as explana-

tory variables in the analysis.  The maximum likelihood method based on the Poisson

distribution and weighted least squares method are used to estimate the model. The assump-
tion of the Poisson distribution and exogeneity of an explanatory variable are also tested.
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BELT —0.39 :
(—0.156) |.
NIGHT 3.765 3.790 | 3.600° 3.173
(0.866) |  (0.898) | (0.963) |  (0.891)
SPEED —0.161| —0.226| —0.270
‘ (—0.192) | (—0.306) | (—0.391)
SINGLE 9.431| . 10.096 9.888| - 10.215|  12.068|  10.423
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MALE —0.0008
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AFABREEMMCAVBEZ EBEZ 5N TV, (FHllic DV Tid, Cox (1983), Collings and
Margolin (1985), Hausman, Hall and Griliches (1984), Cameron and Trivendi (1986, 1990),
Lee (1986), Dean and Lawless (1989), Consul ana Famoye (1992) Z32E¥L.) 2 TH,
Cameron and Trivendi (1990) OREFEICETE, KT Y VHMHORERITS.

w=EY, t=V(Y) L T3LETY UHHTIR o= TH 5, RERS - WzE % Col-
lings and Margolin (1985) ifvs, ‘

Hy: ot=w;, H:d?=pit+aid, a+0

¥ 3, 2B, ¥7 Y VRAHERIRERS  EHOV RO b LizB»T b —BEE
BTh5, (McCullagh and Nelder (1983), Gourieroux, Montfort, and Trongnon (1,984)’)
ZDBE, BERH R, '

GRY r=[2()| "=y ar-v),

TH5. i3 1 DEERTH 5, BERBD L T, TREHEFNTERERAF S . AIC D
ESR/INC - - BREBERZ 6 ERET2EFTNMVEOWTCTOEREHET 2 L, T=0.5448 &
%5, AEAEE S % CREEFRAFEH ST, K7 Y V5340 OBERED Shizw,

5.2 SINGLE DHEMDME

F TN & 5 SINGLE &, BHD [FLBRE « TEEOEAW) ] 2RIEHLE 1L
No9, BEROKBRTHY, Iho2EFEHET2LDOTRRY, 20k, HEROEEE
CAEBADAEC, SEERE L TRARWTRERESH S, ZD®, Z 2Tt Hausman (1978)
@&ﬁk;of,ﬂMEE@%iﬁ@ﬁﬁ%gﬁiﬂw6§ﬁ?bé%rwkﬂbfﬁ5 B’
EBRHERIROBEY TH 5,
1)ﬂMlEU%@T«T@gﬂEE?ﬁMﬂE%@%LE@E%@%*@&

i) ERERS6ERTHERT Y VERETF VI e REBAEHKE LTL, HEET Ve
BRI B iTDNT, Ho: =0, Hi: BeF+0 D t REEFTS. (ZORERSILETEH X NLT>
NEEBTH2RHRIBEHEIND, Z OREDEIEFFEADIEEMIZ D> T ik Sander (1992)
E2BEY L)

e XX 1:E T VOHEZRIIRDOBEY TH 5.

£5.1 ¢ BMALIETVORTRHE
E¥ | EHHE | MALE | AGE24 |BUSINESS| NIGHT | SINGLE| ¢
HEME | —3.464 | —1.506 | —2.663 | 2.673 | 8.928 | 12.144 | —2.226
tfH | —0.377 | —2.132 | —2.053°| 0.951 | 1.898 | 2.441 | —0.374

tiEIX—0.374 TH Y, BRAEES % T Ho: f=0 REH ST, SINGLE 2HELER TV E
UTHD 5 BDEERED Shigw,

6. WECHIMEX

FHMX TR, [RBBEET— 5 R— R ETXEERFTo728, F— 5 OERE, 2 >0
BRPECTV S, F—REEREFN L LREORETH Z. ZORENSZLTHNIL,
2ETTLIAY, EEROROMEIRIS 2H) BHERIZ OV TKEBOEHDOLIZ L >
Tt eI ZETREL 25, L, SHBREEREFVCE, B BREROE



248 AASIEXLHE BNBE W3S 1998

Bk EwES, LIZUE, BUREFVTREVEWLS BESS 2, 5213, BRERITEE
BERERILEEDT—F0H0ORHOOENTEY, IOENTRTOE,SEHELIZHDL
BRELR2, $hbb, BEAERCLISED ’Eibrma‘fﬁaﬁt‘&s% (ARETER, Tho2D
DR DWW THEHRNZFEZMNZ 5.

6.1 BEBEETNL Lo :

2ETI, poxxhBf & LU THRBEEE TV ESMMCA VLY, RETR, BPHEEET VR
—REI LIV R BV, T2 TR, REE ws OSHBEEERSMRE I B CBSEZ 0L
v NFATDETNVEHEKL, %T)vmi-éﬁbgo»vc%gj-% W, ;;%ﬁiﬁ Uy DR
ﬁIE%HE, HMER R T HAELES

(6.1) wi=E(xy),

= V(zia)

Thde35. (BHRERERTHAERIZY I TR TH 22, Th® cha DA ELEE
‘(%)?%6n%%mbimiﬁﬁ}#ﬁ%ﬂiibtiﬂAtkﬁTﬁb67th> _0)7&1), ZZTik, FHE-
REEBHBCT 2D CERIMEEET 52.)

ZDBE, BiBEBECE V3'C§Et$é&ﬁ>%ﬂij'5ﬁ$‘pi ix,

{xﬁa~N (s, 03,

(6.2) : pi=E:Eys|xs)=EA{P(y5=1|xs)}
= E{0(et)=(_ 0y Lola—m dodar
=0yl af/V1+0F)

THb. IIT, ¢ O BFEEERSMOBEEERES X UCERAIMEEKTHY, Ew E: 13
Us BE P 2 TOWTOHFERET. WE, TRTCOBEBREBWTHENZEL L, o=, |
=12, kTHBLT 5. O(ula)/1+)=0(pi/a*), d*=a/lJ1+ 0 LB 25, ZOBE,
HEEINBHEBOBEEERD b DD 1//T+ 0 £55H) p OADERD SH/HAREL 5 3.,
i, BORERRI—FEY2D 0.3~1.0BETH 32, ZOHETIE 0k) kKR
CEABEPE h, B X 2BEE /NI 0EHE I SRS, Liehs T, HEINIEED
I ZERESLETH 208, FOBERERNIFETCERICEET 2 1 O5HIEIBREEE 7L
B TS 2 LAAIRECTH S, '

¥z, A P—ETHELHECBVT Y, FOLEHN p/e CHEBEL TELLKRE L RWEE,
MIPHERE TN DRYBIZOWTERO 2T TN TE S, VE, B /e DBEKTH
2L9%, (ZITOT—F TR PN pla DIEZETH 3.) 02 58 |/ ol DETRABISK
THB5HE, P p/o DEFEIMBEKRE 25, of 38 |uial OREMBKTH 2BE YL, BHRKE
LR WIBER, P X /o BFEMBEKE 25, 72 23,

- (6.3) oi=plpial >0
ThHETBE, |
6.4) ulalV1+at=ulal/1+|y 1/ a

&, pla OEFIEMBIK L 50, Pd ula BT E 22 5, P:dS |1 o] O MM
EROBVIDIIZ, 0 (uaf XD KERA —F—THINT 2R EDOLENEL 3,



v VRANERREORTHEHEREBEROR T Y Y ERI & 2 4% 249

P: 8 pf o DEFFRIBIS: 518, 2 THEATW BT —F OBEATIE, SESRA—0BE L
Ak, EHEROSITICBEL Tk P OMIGELIC & > THIRTEETH 2 LEZONB, S BT,
of WBIL THIOBISIE 2 FRL T b, ERRORFSIYET 57 01 3SEBIRICELT 3
CEDBBLBRERD, BECODOWTR 2y BF I —ERTHL LR ERL THIERA—DREE
ERDIENTEL, FRXTEoZOBET VY AZFALBIA—F 4 S FA—h 7Y —
DETHY, ZOHBEER CBBREBICI > TR BT L 3EZONT, Bk
RETFTNVIZ L > TBRBEROD 1T CEOTRETCH L L EL OGNS,

6.2 EHREREHSDODTEBOEFBIRICL MY (COVT

CITDT—F TR, BRERIEFERERI LIEDTF—IDa06ROSNTED,
CDEBTRTOELSHELL DD LIZRR S, 0k, EEAERICL2EY 24E0TL
SHREHD DY, O L PBRERDOANRERCEELE5 2 T HEERSH 5. & 2T,
FHER 2RI EHISERERMCRS LIREL T, TOBBCOWTEET 3, i
Ftk, BRERERTBEERZS I TR TH2, ThEERLTHESNIBERITTS
AHERELIZBELRBTEDLORVEELSND,)

WE, SERFEREERI T (75=1) B &% (75=0) »¥ >S5,

(6.5) o 77::“;: 70+ 7'1.Z'1j+ .rz;,}'z'i‘ Vii
_{1 75>0
Yo pE<o0

THEAONBET D, TIT, vy it ay LHNT CHIMETERS TR S LR, x., 3EKER
NE1 %, Xizj G;t%@ﬁﬁ@%o)&ﬁ MVT, xij’=(1, Tij, .Z‘;z;'/), Y0, 715 72 Giiﬁﬂ]@/\oi A
—5TH5. pa=FEzxn;, pe=FErs; t33E,

mi’?= 7+ nxi+xh et vy

A =7+ wy,
7=n+nun+ iy,

(6.6) 1, ;

Lili =X Ma

.I';fb= Xizj— Mz,

\wi=nxk;+xhir+v;
TH5, x5=(rus, xo/) O 1 EEIZ BT 2 HERHETH R Q, r¥=(n, 72’) ET5L,
TEEICBWT, BRI 2/,

P(95=1)=E:EL15)=0(7¢ 0w, :) ,

(6.7) {ae,,,,.= V(ws)=r*Qir*+1

Th5, -
CIT, zf RBERERSMRI 205, zoinid
(6.8) Tizi 2= a:iZn;+ &

ERTZEWBTES, 20T, &l oy EHNIR T 0 OIERBF TR S BRERTH 5.
(6.8) % (6.6) AT BL,



250 4 AASatzres H8% B35 198

. gE=r+ st oy
(6.9) {Sij=(71+ a,-)x:-'ij ,
0= v+ Ly
185,
2T,
v (&5 =1
(6.10) a={; -
bl B s
£ (& ;
E(EulUU) S —(70*+Vsz) s/_ (o7 e¢( )dé
(6.11)

=g, e¢( _M) ,

Oi,¢
ot e=V(&y)

Th5, Ozzu V(UU)&‘;%}.’. O'%w f@"‘(ﬁu?béﬁ‘%

(6.12) EE;“,-—S_ oot —2EEL}Lg( )y

Oli : *
—ed )
28’5,
22T, Eatin=)= (Ut BESIPU=1), V(&)= V(zn) TH B D5,
E(l‘ml’?u—l) 71”: 02 1 /1< 0;, w)

) *
E(xxulﬂu_l) ﬂ1'+7 U-‘ 1/1< O';ow)

(6.13)

r=n+a,
0’%,1.; V(xt'lj) ’
A2)=¢(2)/0(2)
ThH5, bf;ﬁ§') Ty X I

610 . ’b—yj‘fhi—a(fg)

R OBABIIC L 2RYBELTVREZ LIk B,

FTRTOHEBEBWTH—ORE SORY 85 3B RATCHBI L. MEL 2507,
BERABRICE2RYICE T, HHEOKE SOEFENEb-TLES 2L, T4bb,

(6.15) a>pn THBRZ b 5T, Elrans=1)< E(;‘Z’tlj|77ﬁ=1)



€ VENERAEORC BB EBROXT Y v ERC & 2547 251

ERoTLEDZETHS, LichoT, EEABRICL 2RV PMHEE R30I,
i) ABERORFEERCIFCRERHELEZ 2BRALH D,
i) BRBEROSMESEBENEE S L IckE R 3,
EVS 2RESBHELRD, BRLEGE2EET ILEREL S,
ERBERS1EHTHHE, (6.15) LR 3EEERDTAHLD. 0n=—2/2, n=0.1T»
D, BIEBIZBWVT 0,1=1, ta=0TH 272, ERERBI1ZHTHIHE, rd=n
tnsa, H=n de=1+6%, Th3, ki, BEBRORERERIL1.50~2.63 55— &> T
HEMPS, 10,013 —2.1T~=1.93THY, A(1/0,0)=2.31~2.52 L 3. )\ %, ¢ BEE
BWT pa=—0.01 £33 &, E(xalns=1)<E(xalns=1) £ %3913, 6:.1.>1.053 T
HHZEDVBREEYERD, £, pn=—0.1EF3&, 0:,:>1.632 THB I EHBEMERSTH
3. ZOBITIE, WThOBE b EYOEENC A CEEREE 5 EU EZ LR ThiER S
Tnlkrks, _

¥, BBOBHRERAPELET 3HBE{CBVTH, 6.15)0L5ck30i0ik, EEI L
BRI RS - e BESOFGE 2 ERT S LERE LS, $hbb, HEiORS L FRE,
LB OSBRSS EERIC L > TERIRFACAS L BR> T RVED, =2
TRYIEETVIZE > TERBEROSTEITS ZLRBYTHLLEL SN,

7. % & 8

FRXTIE, PERBEBEC 1500 cc MTTHIEERAE, 5/ A 25 AOFEHAEIZOW
r,%timtgmgﬁmowfmﬁﬁwﬁﬁ%ﬁot.ﬁﬁmu%@&k%ﬁ$&%ﬁﬁﬁ
- Lo TR ENT: [REBEHE T — 5 R—R ] v, REES L& 3n
BEEDT -5 2V, BBEKCBVTIE, ThETRIDE 52T —F R— R IXEEST,
FERIIFETHY L BREROBEE M L BYIOR L Th 5. FBLERASESD 2 Bl
VEET S LPEFREBVRET S L EERL, MCRRT Y VAR CESEREFL
BRIV, ETVOEERET Y UARICET S BRES L MBS/ BB o7,

FHER L LT, EREEOHT, 8, BTOEHN, v— by M ER, BNEE, R,
ﬁﬁ@&m@?%Q@@E&&%ﬁbk.ﬁﬁ@ﬁ%yﬁﬁﬁﬁ%ﬁ?bazt-ﬁﬁ%ﬁﬁ
B2ULTTH 2 L ISECERRELE LR ¢, BITEWSF 54 7Th 5 - & - BUHEK
THD I LIFECEBRELFELHENE T2 Z L nTD ST, Ei-, BITERBLEETHS
Zt, KRB THS Z L REBAES U CREBTEVDODZDORBIZIEL RoT W 3,
ME§$3%EE;6%&@%%ﬁuﬁtﬁmgaéwti<Mtﬁ%ttokﬂ,gﬁ%ﬁ
ﬁk%<ﬁ%énfﬁo,:@%ﬁ@%ﬁ&m;%#ﬁ@ﬁ%ﬁ%%bfh%t%iéh%.
BUBESRHED S TIX, ¥ — bV MEAESE, RWEEELE SEERE 41 km LLEOH,
$ﬁE®%%ﬁ%b6nk.ik,ﬁ?yyﬁﬁ@%%ﬁ%lvﬁﬁmﬁiﬁwﬁﬁ%ﬁw,
BRI, WHERE TV ORYUMES & VEHER R TEROERERIC L 2/) OBEIr>
wf@%%%%ik.$ﬁﬁ?ﬁ,%Bn%f—y@%%i,$&§Eﬁﬁﬁ%ﬁwt%é®
BRIZBD 27— RAOH, FEEDLRVEDT —F 2250 E D —R R EOF|
HERTTH2IL, I OBBITNBERSLBVEEL SN bOD)EAERIC &
BRMOZLELZ2 BTN, T—FOWEEED, SRIZZD L > REBSD S DAFBLE
L%5, ki, ¥V ALRRBMOD I 5 ADRMEICOWT b, FBK L BREROBIE
EOMT B L bSBOBETHS.



252 AASKHEEE $H8B BIS ‘1998

¢z

1)

2)

(1)
[2]
[3]
[4]

[5]
[6]

[71.

(8]
9]

(10]
(11]

(12]
[13]

(14]
(15]

(16]
(17]
(18]
(19]
[20]

(21]

ﬁﬁ%&tu,%%@$m§%ﬁkﬁwwﬁﬁ%5ﬁ%,ﬂit%%%f,ﬁ%ﬁ¥ﬁﬁ
ﬁﬁﬁ%%%?bé%é%5wu®%ﬁ¥ﬁ&w%ﬁ®$M?bé.$&$ﬁ®awio
Tﬂ%ﬁiéht§ﬁ?bo,ﬁﬁ%@ﬁﬁwloT%H%t%i%n%gﬁTbé%%
BIE S,
%ﬁﬁ%@%ﬁuu,%ﬁmﬁﬁﬁ®ﬁ$§§ﬁﬁ,%Eﬁﬁﬁﬁ@ﬁﬁk%?éxwﬂ
KREHW,

Sl‘ﬁ(ax+b)¢(x)dx=7i__lr?_¢( 1_?_a2> \
S‘:“ O(ax+ b)¢(x)oir=(p( )

. x(l)(ax-i-b)qi(x)dx—qu( - fL =)

2 % X MW

Cameron A. C., and P. Johansson, 1997, “Count Data Regression using Series Expanswns with Applica-
tions,” Journal of Applied Econometrics, 12, 203-223.

Cameron, A. C., and P. K., Trivendi, 1990, “Regression-based Tests for Overdispersion in the Poisson
Model,” Journal of Econometrics, 46, 347-364.

Cameron, A.C., and P.K. Trivedi, 1986, ‘Econometric Models Based on Count Data : Comparisons and
Applications of Some Estimators and Tests,” ]oumal of Applied Econometrics, 1, 29-54.

-Collings, B. J., and Margolm B. H., 1985, “Testing Goodness of Fit for Poisson Assumption when
Observations -are not Identically Distributed,” Journal of the American Statistical Association, 80, 411-
418. : ’

Consul, P.C. and F. Famoye, 1992, “Generalized Poisson Regression Model,” Communications in
- Statistics : Theory and Method, 21, 89-109. '

Cox, D. R., 1983, “Some Remarks on Overdispersion,” Biometrika, 70, 269-74.

Dean, C., and J. F. Lawless, 1989, “Tests for Overdispersion in Poisson Regression Models,” Journal of
the American Statistical Association, 84, 467-471.

Department of Transportation, United Kingdom, 1992, Cars : : Make and Models : The Risk of Driver
Injury and Car Accident Rates in Great Britain. '
Gourieroux, C., A. Montfort, and A. Trognon, 1984, “Pseudo Max1mum hkehhood Methods : Applica-
tions to Poisson Models” Econometrica, 52, 701-720.

Hausman, J., 1978, “Specification Tests in Econometrics,” Econometrica. 46, 1251-1271.

Hausman, J., B. H: Hall and Z. Griliches, 1984, “Econometric Models for Count Data with an Applica-
tion to the Patents —R&D Relationships, Econometrica, 52, 909-938.

TEEHEE SN LY 5 —, [3EER L EEE - EROHEERERIC o TOAHRR], 1997,

Lee, L., “Spec1ﬁcat10n Test for Poisson Regression Models,” 1986, International Economic Review, 21,
689-706.

McCullagh, P., and J. A. Nelder, 1983, Generalized Linear Models, Chapman and Hall, London.
Model, 1993, “The Effect of Marijuna ‘Decriminalization on Hospital Emergency Room During
Esisodes: 1975-1978,” Journal of American Statistical Association, 88, 737-747.

MEEAW, (TSP ik 25 BBESAFL, #ASEIE, 1997

Sander, W., 1992, “The Effects of Women’s Schooling on Fertility,” Economic Letters, 40, 229-233. -
TSP International, 1996, TSP Reference Manual.

TS - 2%, [TSP i & 2BH7—5 O (852 /K] ], FRRFHIRS, 1995.

Wooldridge, J. R., 1991, “Specification Test and Quasi-maximum-likelihood Estlmation," Journal of
Econometrics, 48, 29-55.

Winkelmann, R., 1994, Count Data Models : Econometric Theory and an Application to Labor Mobility,
Springer-Berlin.



