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Many developing countries face the social and economic consequences of
traffic accidents and the resulting deaths. Therefore, the accurate evaluation of
the programs used to reduce road casualties is always one of the research
priorities. This research is designed with the aim of determining the
effectiveness of measures taken to reduce road accidents and casualties
between different provinces and to determine the future goals of each province.
Determining the relative inefficiency of the country's provinces during the
years 1378 to 1390 has been done using data envelopment analysis. The
inefficiency index includes the ratio of the weighted sum of casualty rates to
the weighted sum of road safety performance indicators. The inefficiency rate
of each province should be minimized by reducing the casualty indicators or
increasing the safety indicators. Based on the obtained inefficiency indicators,
modelling and determination of successful units in ensuring road safety is done
and the goals of other provinces are identified based on the activities carried
out in successful provinces.
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Introduction

safety road optimize to used been have plans and studies government many ,countries different In.
of aspects qualitative and quantitative in vision clear a portray to tried always have managers safety Road
measures the of weaknesses and strengths the identifying By .strategies different using by safety road
of allocation inappropriate the and improved be will index efficiency the ,safety road of field the in taken
prevented be will field this in sfund.
In this research, a set of information that has been used in the field of measures and performance
indicators of various organizations to reduce traffic accidents and casualties has been used.
The designed model calculates the inefficiency of 31 provinces of Iran that play the role of
making units-decision (DMU) in four years 1387, 1388, 1389 and 1390. The inefficiency index is defined
e weighted sum ofas the ratio of th fatality indexweighted sum of road safety performance to the
indicators.
The inefficiency of each DMU must be minimized by decreasing the fatality index or increasing
the road safety measures. Finally, for each DMU, a benchmark is introduced as the predecessor unit.

Methods and Materials

The information used in this research constitutes the input and output of the DEA model. The set
of indicators used in this research are:1) Police Operation, 2) Treated Black Spots, 3) Speed Control
Cameras,4) Emergency Medical Services, 5) Road Lighting Projects.
Based on the road safety performance indicators discussed in this section, 5 indicators are
introduced as input:
Police Operation : the number of highway police stations per 100 km .
Treat Black Sthe number of hot spots fixed per :pots 100 km .
Speed Control Cameras: number of fixed speed control cameras per 100 km .
Emergency Medical Services: number of emergency stations per 100 km .
Road Lighting Projects: lengths of roads equipped with lighting equipment every 100 km .
All the information related to the road safety performance index was obtained from the annual
reports published by the Organization of Road Transport and Highways in Iran.
In recent years, data envelopment analysis has been recognized as a useful tool in evaluating the
parametric model for -performance of production and service units. Data envelopment analysis is a non
le inputs and multiple outputsmeasuring the efficiency of a set of decision making units with multip. The
DEA g formlinear programmin of the DEA model to estimate the corresponding efficiency is as follows
(Charnes et al., 1978):

max: 0, = U1y1o + UzV20 + "+ UsVso (1)
subject to:
X1V10 T XUz + -+ XU = 1 (2)

U Y1j T UpY2j + =+ UsVsj < ViXqj + VoXpj + o+ VipXpj
(G=12....n) (3)
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outputs In this study, the safety inefficiency defined in each province is satisfied using inputs and
as follows:

The inputs include the five safety performance indicators, which represent the amount of safety
operations and measures implemented in each province.

in case of The outputs include two traffic fatality risk indicators. The output factor is placed
deducting the inefficiency ratio and this ratio should be minimized for each province.

The amount of relative inefficiency in each province is obtained from the following relationship:
2
- »

According to the analysis of 30 provinces in 1387,1388 , 1389 and 31 provinces in 1390, we
will have a total of 121 these making units, and for each of-decision 121 units, an optimization operation
is performed.According to the results obtained from similar studies (Azar et al., 2005) in this research, the
CCR model The linear programming .making unit-is used to calculate the inefficiency of each decision

problem corresponding to each of the decision making units is as follows:

min @ = uyy; + Uy, = Yo, U Yy (5)

Subject to:

Yiavixg =1 (6)

YUYy — X ViXy; = 0 )
Vi.Up = 0 (8)

Findings and Results

of determining road safety The discussion target and how to achieve these targets is an attractive

and decision makers in the and challenging issue for researchers big management of road safety. This

article makes a significant contribution to how to determine model units (provinces successful in
providing road safety) -decision by using the capabilities of the data envelopment analysis method in
making issues.

This study covers the safety performance road data and the fatality risk indices in all provinces
Iran during the years 0f1387,1388,1389 and1390 . the value By calculating u; and v; as the decision
variables of each DMU, we seek to solve the problem in such a way that the amount of inefficiency is
minimized.

After calculating the efficiency score of each of the DMUs the benchmark units for the
unsuccessful rmined to reduce provinces have been determined and strategic priorities have been dete
road fatality .

Among the 30 provinces investigated in 1387 to 1389 and 31 provinces in 1390, 5 provinces

of Kerman in ,Isfahan, South Khorasan, Razavi Khorasan, Fars 1387, 8 provinces of Isfahan, South
Khorasan, Razavi Khorasan, Khuzestan, Fars, Kerman, Hormozgan and Yazd in 1388, 7 provinces of
Isfahan, South Khorasan, Razavi Khorasan, Fars, Kerman, Hormozgan and Yazd in1389 and 8 provinces



ehran, South Khorasan, Razavi Khorasan, Fars, Kerman, Hormozgan and Yazd inof Isfahan, T 1390 had
the best efficiency (inefficiency score 1). In fact, these provinces are a target for other ineffective
provinces.
Also, in 1387 Hamedan, Lorestan and Kurdistan provinces, in 1388 Kurdistan, North Khorasan
and Hamedan provinces, in 1389 Kurdistan, Hamedan and North Khorasan provinces and in 1390
Alborz, Bushehr and North Khorasan provinces had the highest inefficiency score e earnedhav.

Conclusion

In this research, we investigated the road safety of different provinces by using data envelopment
analysis and we were able to find out the position of each province in terms of performance among other
provinces and identify the weak points in each province and by specifying model units. To help improve
the performance of the respective province. The managers of each province can make the right decisions
regarding the improvement of the road safety situation according to the results obtained and the available
capacities.

Considering the human and financial costs that are imposed on the country every year due to road
accidents and the need to improve the road safety situation, as a suggestion for future research, it is
possible to evaluate the road safety performance of Iran with other countries of the world through data
envelopment analysis and In this way, we will help to improve the safety of the country's roads.

1


https://portal.issn.org/resource/ISSN/

Ao azy,b |

VPor coga ) s ot edlys | TF-FA0F) ) ojlad o0
VFeY 010,53 VF & ,U 50 ouls 2!
VPoY 010,53 Yo gyl 5o ool aid iy

VBT 810,5 Yo Gyl 50 o pliiin

W?dbwssré’wﬂw

IELISLLING INSTL

Jelo alowg 4 (65105 Cawlow 9 Lol (Suoal 50 boyliwl 0, Slhos U 3

ools gy

2Vl ol debls oo

Oyl iyl e oMol S13T oSl cgiz (4l 5 9l ¢ 58,5 (5L, 05,5 )

5adati63@yah00.CoMm :J gouumo 6diums g5 Juos I

ol

Ao Sledol

5 S g Sily Sl golaidl 5 (eloizl glansly b anwgs Jl )3 sla)siS 51 (6l
GalS gz oad a5 IS slaasliy 385 (b)) 55 cnl 5l anilise sy O 5 (23U e
Omens Boa b Guiod (pl aBbos (o) p 9 Beion Glatudsl (oo )lsen Slosl> Dl
et 5 cilise slarlinl o slosly Sl 5 gl 2alS Cagz oad plowl wloladl LIS
Sladls b 5528 lartiv] cos alSL e ol 0ads >k bl o gousy] laal
Jolis oSG as Lo .l 488 & g0 baools ciisgy Juloes 5l esliul L VYA JIVYVA
oo ol (creal 0 Shee (sla Lo oud Jlagy59 Egeme a4y SLLE 5 oud J3059 Egerme Camnd

sl
posie ool sloasll lBEIL g Sl slaasls fall b wl ol 2 oL BL 25
el 0 3890 slaasly road g (6,105 S el Cavsay oI SL slo el Lulwly 08,5
Glaglivl 5o oud abxl ozl Lululy baylinl pl Glaal 5 48,5 & oo Laol, o]

Dy oo (olwlid 389

Ky slojaz b o 6 ol ol o ools sy Jdoi i 5lgauds

o goi

ol (g3

o ol g olcw! ogx
OFY) aebld oo (2oL Sl
g bol, Jaul o lapli—ul o Shee b 5)
ity Jelod by 4 (6185 Sl

d[@,,,.;‘_u;._uj Lﬁ'j—jfo-*-é—-é-‘/vl‘ YN
TTF=F ()] cdiadise

CoE

BYESN (R N PRVEP TS

155 L Gillas o1 (s D50y
e 55 o5 CC BY-NC 4.0)



http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0009-0000-1940-2892
http://creativecommons.org/licenses/by-nc/4.0
http://journals.kmanpub.com/index.php/aisportsci

Wodls (chubigy Joloxd alrwg 42 (6,505 Comlw g Woly (Suonl 5o Lagsbiw! 8 ,Soe (2L 35 1&*
N

PUBLISLING INSTITUTE

W et Sl 03938l (gloslar milgus Dol g Slaa y Cae pe ay el Jilog Slolatal (5538l 595 GBS L S (8 e )0
Yoo ¥ Jlo o ool ond has cloizl s golatdl glaacass o a ol 5l o6 Sl 5 Jbo by, 5 (slosls lislas allus
O 5o oly Eolg> slaase g Sledws 51 BT [ioli8l cax 1) "aol> pas ol gl " lgie con glasl Sl cudlags olejle
o] Ol pte el 00 428 5 IS a4 il o) el (53l Ay Sz g Lawsgi oyl g Slalllae 51 (6 by cilie (gla 525 8 28,5
Wool) (sroal (85 5 (505 sloaien; ;5 (509, 5 T ro G iz (S gl & 40 (ga o)l508 palete Slacs3liul (6T L Lol
et 2Ll Latls e se slachns (yoges Gyl g bel, sl die) jo 4185 &g Slaladl G 5 gd blis glulis b aslaals
il a8l 158 slolid b 53 ool sl 0 Shoe sl ) 00,5 o 5,55l 4o (il 15 g cmsliols mpass 5 5 asily
o] slas i,y sl j0 g 4l Caws 343 (slaol, JUEON) UIVE-PIN1 DP-J It YN SR VRIS p N W) SV PE U - P T JUR SR PR s Y
dled Joo 5530 o>
Woosls ciigy el 5l acalises sladiee; 1 ), sbacadled Koo g baols 5 Shoe byl sl ol b ,52S il )5 5 sla JLu 4o
&,90 (2001) .Cook et al Lawg woosl oo ooliwl DEA 51 a5 aol, sl e 0 Slalllas gl .ol oas ooliwl (DEA)
(2001) o ol o0y ool barosls siniigy ks ) iln ool 55 afol> Ll aigy gom Cuslsl sl o] o a5 canl @iy
o) Sless st 45 555 soges slaol, oIl calizee slaidn obiws LB Slaal o, sy bosls oty Lo 51 .Odeck
(Odeck.,2001) el s3gas soliiw! diwn S8 3

s 5 sl (2008). Run-de et al Lawgs Waoly giesl (630,400 5 Cgz (Jow bosls sidgs Ldo sleslaiunl LoV oA Jlo o
Jbo 5o el 009y il o1 oot &5 a0l 2 el (ol aie 50 bl suiaadlgl 5 (ISl (sl 6 )ll Dlgie a0 Jow cnl &S
W F Say oMKy calisee 3blie gy baoly siou) (sacaslsl unes cug (2009) .Sarkar et al Luwgs baosls siiigs Jlos ¥+ + 4
g ot luYaus 4l puen Joe lgiel Joe ool 3l s Sl 0,8 (2011) .Shen et al . (Sarka et al., 2009) cul ous
I, a8l apwss DEA YAVY Lo o s (Shen et al., 2011) osges asl,l baol, siol @lelbl 5] eabdes Lsle 2bs) sly 1y baosls
(Shenetal., 2012)a:8 5 )15 4 aice) opl 50 Bad s g ol ool Sy oLl 5o

Gl b ol sbol, ol 5 ,Shos sy s baosls gy Jlows 5l oolinl L (2014). Behnood et al .y« V¢ Lo 4o
(Behnood et al., 2014) azls p oo 1) sl o Slae slo ozl 51 S5y sl Ban faes g VWAL 9 VYAV

@ bgrye oL woad b Jow el oud ssliiul baol, ooyl 8, Shos o) sl baosls sidigy Jlos 5l gz ol )
aubre VTR0 SIFAR ATAA YAV Jlo k> 0 wiS e bl |, OMU ) 6,15 coass sloosly (285 a5 olnl bl Y
O Sz Slnl Geizmen g oad plnil Sl o)l (el deesly (adgy Julow ol (295 Oy @ 2D 0o led (oo
A5l oo oy 0550 Jlo 40 S5 g0 il sloely (o9 el 51yl in L 6 pes g o by s ] Claal

54355 Sl g S jo S,y Glaatli 5 sl Glaojlasl Olll (SKsSs 5 bool> sl oS sloasls aay idu o

el 00 sals C)ad J-«Ols )9-'9 ] ‘)Ja'jb)ye J”bu

YA


https://portal.issn.org/resource/ISSN/

m VFe¥ (ol 0yl gl 0598 coiogd s Upmcns § (6305 paouddd e 2V Slolw

PUELISLING INSTITUTE

OR93 9

083 S s (slaazly 0 Shoe 2l o hol Ban & sl 0l (532,80l 0 2 (e Joe S (DEA) laosls catsgy ol
Cel as canl Sl p )l Wls 0529 0, Slee b5l sl a5 ola g, plo b aslio o bosls sids oo SaSS .o (DMU)
Sy 3 Shos oli3) 3 wroogs (515 By ool sibiss Jolows ol Sl 53 s S (5 5Soicr y5b s o sloo )15 o
S5 el Gozly 5l lasgerme QL5 Ghoviw Cuzr 6 rll s Joe S osls ity flod el oal aSlil Sleos 5 suys
sl o5 10 ael> slei g0 DEA (las IS aiie) 10 alis 03 0,90 ds Slalllan sy 2Bl oo (39,5 Az 5 (695,5 2z b
(Emrouznejad et al., 2008 & Cook et al., 2009) el 63,51 dsas sy § cirio calises

CCR Jas ylge cov Rohdes 5 Charnes, COper Ly leosls ciig ot aiwe) 10 odd iy a5 Jode puanss
(Charnes et al.,1978) coul oo axslis

N SLS 6ySoslasl gl swbio lsie a5 b 509, 00l lo )59 Egecme s b 2,5 00l )50y 59 Egamme Comd 3l CCR Jus
) sl DEA (b ,aaliyy p)8 il (29,5 8 5 53559 M LIy (6 nSmeaal 02ly 12 510,50 0300 65 ool 921y
(Charnes et al.,1978): ¢l ;& 504 ,blie DMU I )l8

max: 0, = U1Y1o + UpY20 + 0+ UsVso (1)
subject to:
X1V1io T XoVpo+ + XUmo = 1 (2)
ulylj + u2y2j + -+ usysj < V1X1]‘ + V2X2j + -+ Vmej
G=1.2....n) 3)
V1.V Uy =0 U Uy e Ug =0

g g0 03) (S Ban ol calpd slpUr 3 Vi aige jlade 5 Baa 1l (sl B i jlaie Wl ool > L

Sy 3 U Hlaie alie b 4y .aib co o) Cunal lie caims lid a5 wib o pll (539,9 Slp Aiuge 09 JlMie V] lake
ol oo ools ioled (V) B (Q) &jle j0 bosl>  gasl (sl allin ] jo 00l a8 5 )15 4y 0,8 090 co iy yo5 ol 29,5

30 500,58 bl 0sl bgy o lol > b Slislay g48g 4y a5 oazli o4 (RSP ool> osl 0, 8as oLl ( IS jeb 4
.(European Transport Safety ,.5 o ;1,8 solatuwls 50 aiind Jige Bolas £485 10 a5 olooi] b jaseid b sl o])5 dcnle
Council., 2001)

0aiaid )5 I slo el degeme im0 oSS |, DEA Jow slo 29,5 3 (5999 «3eizs (pl 5o eolatuls g oledlb
Sy s Slead (F it o 7S slam90 (F 0l @) s aiol> LI (V ol Slbes gy (O 3l 0 )be Gl o
558 slapbwl 5o ely al 2bj)l @ (e (295 Olse 4 DLl 5 85 e boesly alids; leejon (O ((Sin
231050

Jle sl il od 5518, 5 (Sl sl )5S Jols 5w oo g | o 550 g dor sloaSll Yoasns b asll ol
Owd i lug Lawgs sadploul lalss 5]y Lawgs 0als B pas pae glag,lo b JSUl oadding sl o508 i dile pasli

) T lgiisss aeiiyo adige S5 2zl lsd b Sl gages slotarz aiile slabanly slag b g lxa péce s b

Y4



Wodls (chubigy Joloxd alrwg 42 (6,505 Comlw g Woly (Suonl 5o Lagsbiw! 8 ,Soe (2L 35 1&*
N

PUBLISLING INSTITUTE

Jsb 0l 12 30 Cuals (clroli] Slans g ontiad, Sty bl aiile ool Ll )T Cady >l Bige qolis Loy Logiios
S50 Caws 4 olxlsle olKiws HBanles 5,k 5l Solw 4 oles oo 1y Hlais a0

5 s3gys G 30)9e Gle5 5 Sl edezn 1) Jelodign o wial b WS e (6395 lared bapasll 5l ool slaws Sl
ke (Saadl s DEA Jlow sa0525 501, o295

3l 518 e g5 5 aggy dlaml e b 25 gbesll DEA Ll o 10 (028 ke S plgie &

ES e slaolg slows = 3 X (L:a ©$o9y9 ol + o 29,5 o\q.v.‘;)

Joe 0,08 4z )s g o aled V ply Lo oS 0 ed g 418 5 13 LIS sogase ,o LDMU 51 ol olaws & g0 0l ué jo
8l valex pals

4 IRSC Ly sass 8,0 slaadle cad ol 5l lajasla 5l slacgome Sl 1o oud 418,55 & slo,lxe 51 golows
adlige Jud g

Lo binsl iy 3 ks a5 Llaiasls sl JlocSy @l Jolas bapbinl ol 3 memo olodlbl Juls syl b asls
aS Sledbol Jolis b daools aiil soi cawlio Julonisas jo sl Slada> b s gl 5o ool Cawody Sledsl b asl oais &9l @
Sl 0gl o piiie SdgoBanlel lawgs AVl

izl 12l g S b b laesls

RS 6955 Slsrear ;o )50 Sloasli jl S Koo jle ar aldl Jaies lagog,s ;00 4y S b (595,5 sloedls
S5 8929 Wosls o o Sioly e o)l il bosls a5 b

S5ion s yme 5335 Ol & ARLE B (i ol 53 ek L el el o Skes o asls ol

sl Ve 5 o5 el el 3hash sy Slibac it -1

yogkS Voo s oadad, poaisls bla slaad readad) Sdisl> bla -2

oS Ve 5 e 5l sloiygs s 1 SIS (sloiy59°3

oS Ve gy ol o) slaolSely slass K5, sl b a4

FoghS Ve a0 olidy, Sl 4 ez slaoly Jgb reslr ol sleejs =D

90 Juld g adlor D98 (e oaiS uSiaie 45T Sy (APl g 00baid 5 a0 (6399 plgrear Vb )3 00l S5 slaasls
ol osd a3 (29,5 Slgieds Wbl oo Glodlar yrag S e Sian) g9

oo b ashS— i Al ypelee Ky o 0 Wosls Al olass < gl g5 g8 Sy 2l

S 9 ool 5l yiegl SV oo o aosl> Slali slass 1pg0 £48 Dgd Sun, yaLlis

bl oo 0adaid T4 sla g,y baissgyg (soled Jol V ojles Jouor



https://portal.issn.org/resource/ISSN/

1F+Y (Jgl ol (gl 0599 coioliad (gL piwms g (5 305 paondi ke

@YU Jlelw

V Jgu

IFAY o y0 lo 9,5 5 lacsog)s

@By | psd 25> | Zar | GO | Sons | SOns | GO | 6o b ol 9,
Js! O P9 Js!
\Ff V5. VY LYY . AY 54 YA ¥ G ol 3 \
Y.y 1Y.20 -4 vy YA ' v s ol sl Y
Vo) VEN XA \YY X Y 5 Jos)| v
\ V2,0 <\ 0fF Yy a4 A Of \'Y Olgra! ¥
Y.Y0 1,7 <,YA Y A \# ¥ A A
Y,y \Y,74 SRR \n4 V) Yv I\ g 4
VY- 01,4y < YAY o- Yo \- NI 'Y Ol Y
Y, Y 1.9 SYeY N Yr 14 ¥ 5 s oz A
Sl
) ¥ 5V L YPY X v YA ¥ iz ool > q
\ WY, Y SIYA \of by A \$ $55, ol > )
AR Yv,Qv +FA o) VY a ¥ Sl ol > V)
VY- VX5 T VY vy 55 ¥ s> VY
Y,Yy Y\ FY <, AY AR Y4 Yy 4 RE \Y
YA- YENY - AY0 AY Y e A o X:
Ve A 1) xs ¥ Yo NS 1| obesh s ol | 10
\ AR Y0 ARTA YO AN \¥ o8 \#
\AR Yo, - \,yas Yy aA YA Y 4 2958 Y
V.20 Y. FA Y.y Y ¥ AY A \Y ¥ 3 A
XY YE.AQ LYY ¥ ¥4 Y ¥ s S 14
\ YYE VY o v | sy 3 e Y-
VY VY V) Y'Y VO VO a oliile S A
vy 1.5 L XSV v¥ q YA Y| seslps g aslSes | VY
AT Y4,A +,09A VOF Y4 YY ¥ obeds Yy
Y.AF \FALY +,0A0 Y'Y \Al YY A S YY
¥.FA YY.Va - DA 4 Yr Y\ B o) Yo
Xz YY.Y0 AT Yr sY Y5 ¥ oysle Ys
\f YEY - FyY q Vo YA Vs A SF YY
Y.fo Y'Y F < Fyy AR 7 Yo N OB o, YA
oM YAOY - f7 Al '4 '4 I\ Olden Y4
\,YP v, ¥v LYYY v q Y. 4 Sy Y.

)




Wodls (chubigy Joloxd alrwg 42 (6,505 Comlw g Woly (Suonl 5o Lagsbiw! 8 ,Soe (2L 35

it

PUBLISLING I

INSTITUTE

\WAY ‘JLw J° Ub‘_,’.'fg)—'; 9 Lb‘_gas)g d Jga.‘? dols!

EULLESS P9 T | T | SOnus | SSsus | SSsus | SSss | SO b oo 0,
Js! e P9 Js!
1YY V5. YY aar . 114 YA I ¥ B b, \
Y.YY \V,30 oY VY Yo Y5 v e ol Y
Vo8 YEN X04 VY q X: 5 Jos| v
\ V2A0 AYYF A \'YY V¥ AT VY Ol ¥
YA q,f7 YOV R AR \# ¥ o 0
VLAY 1Y 54 Yay v V- VY YV 5 s 5
VY 0,4y YV v YYA aYA 7Y V¥ R \s
1.0 a.x) A ¥4 DY ¥ Ye ¥ e s g | A
\ ¥5V YOy bF Yo YA ¥ iz o5 %
\ WY,V AYO 151 Yo AY \5 Sy ol 5 ¥
.ry YY.,Qv -,04 Of \# AR ¥ Sl ol > AR
\ \AArd NY VFY V-4 4 ) Oliw ez \'Y
Y.v. Yy FY YYA \-. AR o Y# i ol \'Y
Y7 YENY -, Voo \'Y Y# A Obows \f
V.0 VY P VYV A Yy i< a Obwz gl o ol VO
\ AR AR S\YY \YY AY AY V¥ ool \#
V.6 Yo,) - <,aVY Yy VY \Y 14 4 2958 \Y
ARAY4 Y. FA V,90V \id V-0 V) \Y ¥ 3 A
DAY YF.AQ - YAY £ 10 14 ¥ s, 14
\ \Y,YF SAYF 4 AF A 44 q oleyS Y-
\,-f VEANY S\ Y Y VYO \# Y a oliile,S Y
VY- 1.5 - yav YA YA YA Y| aaslug s aslSes | VY
\,4% Y4,A S A VOF VY Yy ¥ obeds Yy
Y.y AR ALY YA YA AR Yo A NS YY
Y,vYy Yy,va <00V AY YA ¥ 4 Ol ) Yo
).YA YY.Y0 - DAY Yo- YY ¥ ) ol Y5
Y, YEY COVE VO ar a1 \F A S YV
\ Y'Y F < FYY \# Yy YO YO I\ OB o, YA
Y,af YAOV AR 70 Y. Yy I\ Olden Y4
\ \An LYY \-. 4 \§ Y 4 S5 Y.

vy



https://portal.issn.org/resource/ISSN/

e

PUELISLING INSTITUTE

1F+Y (Jgl ol (gl 0599 coioliad (gL piwms g (5 305 paondi ke

@MYL Jlolw

WA Jlo o b 2955 9 69959 ) Jgua dolol

EULLESS P9° (T 9> ST | o | SO0 | Sas | Sy | 69 b ol @9,
Js! s P9 Js!
V,0A VAR < YYY . \YY Y 04 \- SOy QL?L.{L}}ST \
1,08 1Y,40 Ry )oy Vs Yo v et olubsl |y
XY VEN - YOF )YV X 10 5 Lo Y
¥ V20 <AYA Y- \F-. \Y bF \'Y Olgra! ¥
Y,-4 1,7 +,Yva \Y Ya \# ¥ A A
VYA \Y,24 <, fvo Y \A) \# Y4 A JURTY 4
VXY R SEOY | R YAV 10 fr Ve ol v
YFY 1,9 - )Af oY Yr ve ¥ 5 Jloe o A
& ki
) ¥ 5V - YY0 oY AR ¥ ¥ ez ool | A
) W,V IO ) v AR 5 iy ol s | V-
YAY YYAY -0 b# Y 18 ¥ R Y
\Yf VX5 C)FY VEA Ye V- ¥ s> VY
AN YV FY < FYY \- N4 Y- A4 4 ol VY
Y.AY YFAY AY Y-A '4 YA A Oybicows V¥
V)¢ VLY P <74 44 \# 44 b 9 Ol \O
Obzsh
\ WY Y \WE | sy q. VE e \$
WV F Yo, - S A )y YA A Y 4 2958 VY
1,4 Y. FA Y,fva Yy V-0 Y VO ¥ 3 YA
AT Y¥.AQ < YYA Y VO Y ¥ Oliaws S V4
\ YY.YE TR 5 VoA | VA q e Y-
)4 VY DRRA Y AR \§ \Y q oliile S Y
AN ¥ a7 CARE YA Y Y Y g 435l SGS Yy
S
AANE Y4,A +fA VY aA Yy ¥ obeds Yy
AAY4 AR AT -,090 VO VO Yo A S YY
Y.¥5 YY.Va . ¥55 X > v 5 o) Yo
Xz YY.Y0 - 00) Y5 ¥ ¥ ¥ oysle Y5
Y YEY <AV V) N VY \F A S Yy
\ YWY F <, 0VY YA Al \# YO I OB o, YA
\AR YAOY S FVY Y- 14 Yy I Olden ya
\ v, ¥v < FAY \- v 4 Y- 7 S5 Y-

Y




Wodls (chubigy Joloxd alrwg 42 (6,505 Comlw g Woly (Suonl 5o Lagsbiw! 8 ,Soe (2L 35

N

LING INSTITLTE

WA Jlo o b zg,5 5 lsog)0) Joax

EULLES £9d Z9 ST | SO | SO0 | SO | SO0 | SO b ol 3,
Js! e | ek | e P9 Js!

V.V YALYO <,YYA Y4 YY \Al \Y ‘_gﬂubul.u)ﬂ \
) FF VASA Y x \0 % Y ozl Y
VLYY VEYY DA § \YY VO A I\ oo )| Y
\ V7,0V AYY Y 'Y \Y 41 VY Olpaa! ¥

). A DYF 9 Yy Yy ¥ ! 5
Y.00 AYA AR \Y Yy Yo ¥ AL i
£ 1Y.)4 - YY$ Y VY Y ¥ 5 s v
\ VYT A e s | oY v ) e A
VAT VST “VAA oY 14 Yo f | it s Jbuwylez | A
\ f.55 SY oY £ Yf ¥ iz bl > ¥

\ \5.Y Y 72 YA a3 \$ S35kl 5 X
¥, 19,07 . yay DA ) YY ¥ sl > VY
XY 73 LYY 00 | vy vy ¥ g Y
YA YAy +,04 \-. 44 \# \id i ol \f
Y,0A Y&,04 < AYO BB AT Y¥ A Oybicows VO
XY \Y.¥E Y 54 FA vE W | bk g ol | V8
\ VAL SA \YE Ve V-f |y o Y
1.YA YV.Y¥ YEA vy | e [ A Y B e YA
\.YA AAATA VLAY Yv VO ¥ \# ¥ N 14
Y,av YOY0 < YYY O Y4 Y ¥ Oliaws S Y-
\ VVAF <04 A Y 0 AY a obe,S Y
VAY FAR V¥ Y VYO Y VY a oliile,S Yy
Y5 1, - YFA VA YA Y Y| seslpg s askses | YY
YA YV.A < 0FY YO \'Y Y ¥ Olewds YY
YA Yo,7Y - fF \4 VO ¥ YA A NS Yo
Y.YA Yo ¥ AR 4 YO 0 Yy 4 Obiw ) Y#
AN Yo, 0 < fry YAO \i4 O- \- Olyaisle yv
YaY 1A e X \5Y A YY A S5y YA
\ XAT: SEea | A = ' Ya 5 S 5em Ya
Y,0v YV.,qA A2 4 v ) YY 4 Olden Y
\ V. . 550 - s Vf Y. 2 3 A

D95 g0 03,515 3 04 b 293 5 gg)s 5l eolitull liwl jo )0 saiichy ;a3 cwal LU adllas ol )



https://portal.issn.org/resource/ISSN/

m VFe¥ (ol 0yl gl 0598 coiogd s Upmcns § (6305 paouddd e 2V Slolw

PUELISLING INSTITUTE

el ULH.AJ‘ Ry DMOQLJ s)Lmum‘ Slaladl 9 ul...l.o.c )L.\.a.a d).bo as MLGA L5..4..:‘ 6Q)S.La&ua.’>t.u Gu L}AL‘“ Lﬁbéoj)j
2 Slr S (al g a5 )18 QLU alal) oS8558 50 (2,5 Jele Sl (Sl 50g8 Sy (L 95 Jold a2 g >
s JBlas @ b ol

_ Z?’:l WFIT
=35 wpr.
5_ WPI;

(4)

bl (uly

Do JBlasas b a5 el ol 56 asls |

Mg S y0m3ls sl Sl ez ls Jlogs ylaie = WL

Pl 52959 1y 63,8 ba a3l Jloyj9 ylaie = WP,

9 Ls3g,9 3l Sy Camal snsolis a5 conl ulys Glils (Bgdsalal, jo ouls &)l WS e 9 O yse Do I plaS e
Sewds 5 B9 99 b ogdion et ol el Dlgreas &S S BU 2L (3935 glad 4 a2 95l aBbos (i 25U Sl )0 a2 g >
e

Slool>olals jasls zals

ol (55l poul Sloladl yzol3dl

g oo Slosl>olali rals 4SS 5 o)L talS 4 orie 00l )58 Sloladl g,

0e2lsn (6 S mradd a1y 1Y) Leaz 1¥R: Lo ,o bl P15 VYAR VWAA YAV (el Jlo ,o oliwl Yo ulos 4 azgil,
sokiedy Sluil aavwgs sl asls feelpn a5 olaasdllas 1o 098 oo ploxl ilodigs Jos SO axlg VY ol 51 G e (6l a5 clls
el S5 g s e el 5 BCC g, & e CCR b, ool ool s Lo 8,505, 1 558 (slogsind (50265,
(Azar et al., 2005) alie Sldllas 5l oselcawssay bt 4 axgil .l J10,55 1 5 Fosllae SIS 4zl )0 5 (6 S puea sloaxly
oo b bl (asg 5540l s 09 0 03liinl (6 S ol sloamly 5 Sy pa QLT aslons 61 CCR g 5 G ol o

WSl r g T S S peendl Slaoxlg )

min6 = wy; + Uy, = Xioq U Yy (5)
Subject to:

Vi vix =1 (6)
Y UpYrj — Doy ViXij = 0 7
Vi.uy =0 )

Alise Gty S gilan by 255 sue LU as Ll (655 mraaislaanly 51 S e gl 358 (5loaing oSiuss 2T L
oy sl ool ol 5l g S0 0 b (sloslrlils zals 1o s yasie Lo o alogs oyl Conibgn o0imsylis Sy sac 45

L} )J‘)J LD.JO U] 6[&605)5 o..&.w)bu”@w 6d59.;°l.5\.\>‘5 k_‘;Lmu)ﬁ )‘ oél&...m‘l.v as 00;6‘) Gﬁl.&..\}‘j JAL.«J 9i” ‘_gl.ml.\}‘s s)iou)L&d.s

Yo



Wosls (piudigy o' aluwg 4 (5,155 Camlow g Wooly (ol 55 Lagylinwl 5 Ko (551 1&*
N

Ssloasly ¥ Jgaz 15 098 S laie Jloo byl oy 20,50 92y sl o] (2, BL sl amsys o ol lozs 5 o059 ggome
AJL......A Le Joyj.a Qlfﬁ‘bd“\'a J.’> L| dsj.ndl&»‘ﬁ )‘ ;s.u).@ 61)4 ulfj\buo..ﬁ w‘cg\.w oo‘bw.ul.o.u dﬂﬁ.@l.a le.ﬁbu\?‘s )l ;S.‘)_a: Lu ).'ol.....o

Max w, 9

Subject to:

Y31 0Yrid < Yy (10)

Xiwo — X321 %54 < 0 (11)
wy.Aj =0

ﬂ.]- 0 olis Db s (6 S penal Sy 51 S5y gl B go e Zj 5 OB oo Baa &l lade Wy Lalg, ol jo

Db oo (o) 2,50 3lg SlagSIl (gl B gocield
Y Jou=

S ppronci slouzly 1 S p0 ol o5 (sl

A Jle Al AN JLs AY Jls Lo oyl G,
AR Ve AR VFo) - SR E Y \
Yig) - IAREY (ARARES! RSAREN e Eolb,dl Y
YVg) e Ve Ve q Ve Jes )| Y
¥ ¥ ¥ ¥ Olas! ¥
\e. - - - 5yl I
RN Ve Ve q \e. o i
Yig) e of Y. q,f V.49, Voo g Y
A \#oF ¥ Ve of Oy A
YVg) e Vel VY4 RLAREN 5 Jbwe oz !
& ki
\ ! ! a ol > \
AR \-. \e \-. C 52 )05kl > AR
Yig) - Ve Ve q LAREN Sl > \Y
YVg) - IAREY \Y \Fq) - Ol j9> VY
YV ,f AR\ Y. of AREN ol \f
IARAE \EF}! Voo Voot Obomw A

1


https://portal.issn.org/resource/ISSN/

m 1F+Y (Jgl ol (gl 0599 coioliad (gL piwms g (5 305 paondi ke 2V Slolw

PUELISLING INSTITUTE

WK Yeg)e gt Yeglegd Vel 9 Ol \id
Ol ok
VY V& V& \§ ol VY
4,29,31 Yo gVASf Yo gVAof ¥ 2959 YA
Ya,f Yo gYA Yo oYASf A o8 Vq
LAAE Vesd AR V£5) 5 obiws S Y.
Y\ Y. Y- v oles A
MRASIBE Ve gd,f Ve gd,f Ve sd olisle S Yy
AAMAE Yeg)esd VY54 VFg) - o1 5 45l SyS Yy
o>l g
UAEAN V7515 Vool Vool Obds v¥
Vigh e of Ve sl Ve sd VFg) - o1 LS YO
Vighe Ve sl Ve sd VFg) - o1 ol s
Vighe Ve sd Ve sd Ve sd UK 0%
¥ig) e of Ve gd,f ¥ of Ve gef SF YA
Y4 YA YA y. O e, Y4
AL Ve sl VW) e 9d5F VFo) - Olken Y-
A\l Y. Y. ) S5 A\l
Lasy

1 S s 5 i sl Sl 5 iz glllae Glaal ol 4 oliios (SisSa g baol, stasl Glal cyan e
S b 5l 6 Fore b allie ol ol an5l3E alle sl 65,050 00 |y sids, o, yolo allie a5 wsl o baol, sl (5 Sy
“RB S (Lool> gl 5ol 53 B0 Slapliwl) sl sloarly Gontd (SioS @ e xS el Jilwa 5o brosls iy Ll
leise 4z g

S VYAV OYAA OYAR Gl Jlo b oyl bl plos 55 cliliSay ysloasls 5 baoly casl oo Slas iz ol 4o
S i SligT s o Jlis 4, DMU o aaiglayoiio lsieas Uy 5 Uy polie drslonsly sl 28,5 1,8 (s 20,90 1Y+
23,5 pogive 2,50 Hlads

&ly o paly ol s g 335eb slaplinl 1y sSslaaxls rss 4 LeDMU 51 S, a0 oS 0 50i dsslons 51 g

Ll oals aZls y slosl>lals als

v



Wodls (chubigy Joloxd alrwg 42 (6,505 Comlw g Woly (Suonl 5o Lagsbiw! 8 ,Soe (2L 35 1&*
N

PUBLISLING INSTITUTE

iz ol 3 ol Bl O V¥R Jlo 5 bl ¥V 5 YYAL B VYAV (glaJlo 1o 48,5 135 sy 050 bl ¥ s 50
2359 08302 (plyS iyl b o> (598l S perr Olul S (ledal Ll A AYAY Lo o (le)S ()1 w555, 0lul 5
Wl oledel Pl A g WWAR Lo jo 05 9 (5008 (0lo)S ()8 ws50,0lul 3 (opz ol ledal Ll Y ATAA Lo
Ol &8l 5 wledgy (V LU 0,00 LS e LI VWA Lo jo 05 5 (50,0 (S (o) (g0, bl piz Lol >
oy 45 Cusline (al &) oy 090 Jlos 0 oty ol Ll il o oy 0590 Jlo 50 LG slopliol o sl ozsSl oyl
Sl YA Jlo )0 diged plsie 4 led adgi 1) (RS L) plp (29,5 Silgs (nlp L) yiton Gleadgys b aS o)l og2g Jlo o 50
ol 39 10 sled adg5 (S L) (slans gys Wlsms el il slesos s (osluns 1) 25,50 oslbisdgs b 457 3,005 352 Jbo ol 4o
il 1S ol 552 olgiol il ol
Jlo 55 elaan 5 Jladilol,s cliass,S glanbin] VWAL Jlo 5o (bis S 5 b cylias bl YYAY Jlo 58 aizeed
S 1y L5 65 0 5YL eyl g e el ool 1Y Jlo 1o 5 Jadislol3 5 ldad (liws S slaglel 1TAR
Olyae 0dd (o Ban olie 4y (ol SU05 5 (99,0 ) Sliule 29,5 b og99,9 polie dgups b ailyy oo )L (slaybwl .asl 00ged
VAN Jlo p3 gl (29,5 2ol 5 w2y 9 ool cpgm cp9o Slocsogyg Gl b oy il dges Glgie 4 aims (palS' ] Lo I,

23,5 b LS axlg a4y g aws jmals < Y8 i 41 055 oL ol 000,5 3350 VWAV Jlo 4 s
G S Al g Sy

Obl 12 oKl a4 il g Aoy alire sla bl sbvoly ciosl sy 4 Wosls cicligy Jdos 5l oslainl b ieghs ol jo
Sl loasly 0,5 asrin b g pmled olulid 1) liwl ;o )0 35250 cars bl 5 0030,5 allas bapybiwl plo o jo (60 Slos a5 5
Olosonad dg>g0 lacad b g odal Cawsds gl 4 axgi b wilgs oo il 12 )l o puled SwS dbogs o il o Shoe ol yigo
isled 350! ol cies] Comdg Sguge e o 1) Sy

ol sl gloasliyy 40,5 2ol )5 g 09,0 oyl el Qilgd oo cyuiine loools 5 (558 cwlil ug, S L allas oyl
Jb 0 6la,eiS 1o solie 5l aig soliiul g ol  asl dio; y0 san] Wlidi>s gl slal Glgie a5 Wl oo codleds ules SLls S5
g oolatuwl drwgd

Samdg (35 e po3l 9 90,5 (o0 Jroot 55iS @ ool Slslai 59 alansly 4l e 457 Jbo g Sl sloan e 4 4z gl
4.]...»..:54; ULP LsLa))s.MS ).:Lm l.: U‘J"‘ Lgl.bo‘) (;-o)‘ Q)SJ..Q.C ‘;L!))‘ LY U‘&’(SA OM] ul}b.ﬂ.?u 6‘;.: 60[.@‘...““.) u‘}.;..c O chol) ‘SA_QJl
5 olaidl byl b aile Jhlge cpizman pmled SoS i8S laoly el Cuxdg dguge 4 dwsipas g Sl Wosls cidigy oo

DS 8 azgis;se 1 Sl [5 Coul g g 9l LIS 50 el sbodal SIS Wlgs oo s g e sl
&8l (o,

2,100 3925 or8lie slal A5 d «pols axdllas plol o

YA


https://portal.issn.org/resource/ISSN/

m VFe¥ (ol 0yl gl 0598 coiogd s Upmcns § (6305 paouddd e 2V Slolw

S (25190

el oy 5 cale ), (U Jool 5 njlge (oolod Sighy cal plowl o

Loole cudlad

b salgs Jlo)l coly (oS Syl Coley od g Jgims oo gi 5l Canlgs )3 Sjgo 50 pol> ragh 35k g laosls

S (o>
ol 4l o ol ipgh o

References

Adriaanse, A. (1993). Environmental Policy Performance Indicators. A study on the Development of Indicators
for Environmental Policy in the Netherlands, Ministry of Housing, Physical Planning and the Environment.
Sdu Publishers, The Hagu.

Azar, A., and Gholamrezaei, D. (2005). Ranking of Iran's provinces with data envelopment analysis approach
(using human development index), Iranian Jornal of Economic Research, 27, pp. 153-173Behnood, H.R.,
Avyati, E., Hermans, E. and Pirayesh Neghab, M.A. (2014). Road safety performance evaluation and policy by
data envelopment analisis; A case study of provincial data in Iran, Scientia Iranica 21(5), 1515-1528.

Charnes, A., Cooper, W.W. and Rohdes, E. (1978). Measuring the efficiency of decision making unites, European
Journal of Operational Research, pp. 429-444. https://doi.org/10.1016/0377-2217(78)90138-8

Cook, W. D., Kazakov, A. and Persaud, B.N. (2001). Prioritizing highway accident sites: A data envelopment
analysis  model, Journal of the Operation Research  Society, 52, pp. 303-309.
https://doi.org/10.1057/palgrave.jors.2601078

Cook, W.D. and Seiford, L.M. (2009). Data envelopment analysis (DEA) — Thirty years on, European Journal of
Operational Research 192(1), pp. 1-17. https://doi.org/10.1016/j.ejor.2008.01.032

Emrouznejad, A., Parker, B.R. and Tavares, G. (2008). Evaluation of research in efficiency and productivity: A
survey and analysis of the first 30 years of scholarly literature in DEA, Socio-Economic Planning Sciences,
42, pp. 151-157. https://doi.org/10.1016/j.seps.2007.07.002

European Transport Safety Council (ETSC), Transport Safety Performance Indicators, Brussels (2001).

Iranian Road Safety Commission, Main Performance Indicators Toward Sustainable Road Safety, the Act by 31st
Meeting of the Iranian Road Safety Commission, Ministry of Road and Transportation, Iran (2009).

Odeck, J. (2006). Identifying traffic safety best practice: An application of DEA and Malmquist indices”, Omega,
34, p. 28-40.https://doi.org/10.1016/j.0mega.2004.07.017

Shen, Y., Hermans, E., Ruan, D., Wets, G. and Vanhoof, K. (2011). A generalized multiple layer data envelopment
analysis model for hierarchical structure assessment: A case study in road safety performance evaluation”,
Expert Systems with Applications, 38, pp. 15262-15272 .https://doi.org/10.1016/j.eswa.2011.05.073

Shen, Y., Hermans, E., Brijs, T., Wets, G. and Vanhoof, K. (2012). Road safety risk evaluation and target setting
using data envelopment Analysis and its extensions. Accident Analysis and Prevention, 48, pp. 430-441
.https://doi.org/10.1016/j.aap.2012.02.020

Wegman, F. and Oppe, S. (2010). Benchmarking road safety performances of countries, Safety Science, 48(9), pp.
1203-1211.



https://doi.org/10.1016/0377-2217(78)90138-8
https://doi.org/10.1057/palgrave.jors.2601078
https://doi.org/10.1016/j.ejor.2008.01.032
https://doi.org/10.1016/j.seps.2007.07.002
https://doi.org/10.1016/j.omega.2004.07.017
https://doi.org/10.1016/j.omega.2004.07.017
https://doi.org/10.1016/j.eswa.2011.05.073
https://doi.org/10.1016/j.aap.2012.02.020

