[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

A-4A B A4 QL‘....AJ'L(‘?V &L_.:) ()Lﬁ o)\a.i LV.A.«U.A J L[)T dh:ﬂ)ls BE Ql:.l.u‘— BE é:j:u" dlaa

YYOV-VYAZ LLS

pSlaxil Saodld b Cuwisloll (5590 3 Lo Al

A .
T 8598 033 e v 0
Ol 018 55 by o313 by 03 5 ()

WA g1 tallin dew

WA o O tlin 3

@ s b i 55 ooy 5 Shas S s 5 0y pn Slely 51 (S (MPD) s 5SSl (65 50,40 Lo ls
Lo 8 nmna (gladrly (6530, arnlons 4 DEA SCudIS” gladis 03,1 55 4 b el oyl Asl o 5 ala)
565505 St posde o Sles LUy bles 1ol 55 oS35l 5 00 6B i Gla s & 5 Ls5s
S S5 81 1 e Sl (5550 0 el el s oo lie ol 03 sl 3 i pdyollanil Sla e ¢ s S

3 A 55 (Bl @ﬁ;ﬁ-\id&x\ﬂw J.al..z e

s Oollams! (glaesls (s SSle (6550 10 st li (oS claosls id g o (Sds” Silads”

Ao
Slad=ly 5l Glas same cond 918 awnls 5 oL 5516l b e LB,y (DEA) besls iy oo
S [V 0L 5 sl baw g DEA Jie sl .ol 68 dis sla 5 5 u@),jgoxﬁfrﬁm
Oy geo d Wosls 1 plm ik o3 Shas o551 blas 51 (6l 55 bl diel s CCR 1) Juke ol .l 0
03 s A Olse 4 on 5 (63509 Olse @ o8 Ll 5 gn 0313 5 S adlin abad 5 5b 4y (g 5 b (63505
w1y S [Y] eSS pdbolanl folus o gl 58 o oial pdo Oollanil ¢ bluws i oS 355 4 5
a1y g Oollanl (la e (28 wa 5 dlone | 0 ;S el (sladly (DS Ll (or 02 45T ol 0350
Al el (g AL 63905 Ol

onl Al o DEA )3 ()50 14 damlons (512 5,508 5 5 dode sl gy S Sle (550,82 a5 Ls
o908 Amlons L biled o dwlons Calides Slaj oy 93 H5 1, o.UJ;M' ‘sub\,w;;wdbu
@D el oo S5 L8] 56 .l ok 151 [F] Gt sl (gots| 0513 51,3 Ln L [¥] 5557 Lo

ailga 53 415 OT o o 5 03505 4Ll MPE s 558" Lo 5 690,80 ool dHe o o 5 [#] D0

QU& Slsedgs *
malizade62@yah00.com : Sy 2SI e 55T
A4


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

s allanl (glaesls b s Sadle (6550 g Lo aloes (g3 3l 0315 e

b St Al o el |y 3 Sk 6,503 5 ahlS Ol adpe 1 S oS 0ol 03 503 4 o
5 Wessys 03 48 4 b bdde ol & (il o DEA ¢SdS™ ladie (MPL aculows (gl aiby LIS
583505 Gl pogdle Wlas & Sl 1 505 5 o badoly LS dnlous 4 48 dr la s &
3305 MPL aculons 4y 131 O 5 o ey oy dyCllanil jnte Jold (r g >

Slr Goso e Dl dloms (12 63208 )13 Sdle (o508 a3l S ol 4 a5 L
S804 e-la ('1‘“‘}5'@ Alae cpl H 1 s o alyl Ogline Slojoyes 95 s alie g a1y
.mmw}:‘up@gﬂ;\pmgﬂduﬁgdumuK@ujéul,;“@&m

Sl Sl Oyge 4 Gaod alin ¥ idu 50 1wl el LI e Dgee o dlie pl e i
ol e it 3 el ool s S 5 (60555 Gbaib i b G Salle (550,42 L
5odd oa)sT (o3de Jle piler i 55 el ol slgiiy p 0 Colanil glaesls L o $SeIle (5550 40

Wl 0eT oy 2o 53 55 (5 S 4ot

G Ay ¥

gl (830 sar LSl 1Y

il s, Ss 3 M Ghls doly a oS 0, b s 1y ol Cou 0i ;S ol d>I5 N
aslbealH) 5T Slejogss 53 5015 °~U;.f¢-;--45 Sl s (5590 2 Sl ek Cond SSIle ()50 2 a5 Ls

t+ t+

t to. . .
cbeyss 53 DMU; Gl Vi 5 Xy iz o0 5 Vg 5 X Sooso & b s 5 5 agas)s € bl o0

Jie Hlgxr o 40 5L Cad Sl (50, ol denlous (gl disd o i i a4 TH) 5t b
il n5 b))
D; (%, Y )=mino

io?

s.t.Z;tjxi‘jsex.‘ i=)...,m,
= )

n
t t

zﬂjyrjzyro’ r=)...,s,

=

A;Ze =)0

D; (%", ys")=ming

i=)...,m,

io !

n
s.t.z/lj X; < 0%
= ()
n
DAY 2R =),
j=

q.


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

A —AA (W$49) 8V (0T (glas )18 55 Slles 5o Gaows dloes

D(t)+\ (Xgﬂ, y:r\) —min®

io !

n
st Y A" <O
= )
n
t+) t+
DAYT 2y, r=)s,
j=

D;" (%, Ys )=ming

io?

n
s.t.z/ij X <0,
= (f)
n
DAY 2V T=).s,
j=

Al o 2l e s atH) 5t Sljeyss 531, DMU, &\,KD;“(XS‘,y;“)) Df)(x;,y;) &
S3AFSS 03 8 a bt Glejeyss p3 1y Lol Co ok ;S el Uy i S D:,(X;H,yctf\)
SESYYTED dili)')‘@:da&ﬁfwb\)wdbg Dé*‘(x;,y;)jtﬂ Sbierss Mg
Al op b T Slojoys5 55 W5 (5585 05,8 4 L T
4 1) s Sl 550 0 el [0] 6 G Jilun Jom Sl ol s & Sla 1T as 4 a5 L
15 g0d syl el el 35 534S S50
o [0 o (6| N

Tl Dy(%.ys)  DY(x.yh)
MPI, >\ S1 0 ps bl oo domloms THY & b Slj oy 511, DMU, (6,50 6 w5 MPI

Lg)joﬂagwwd.bﬁ MPIO:\jéjjojeu;&\fﬂ;\:-'vlplo<\¢L§)30J€{ﬂ|j§\a~uﬁbow
.@\obﬁmﬁ'djﬁ
I@\onTJi)')JJ‘S?)yA{aJ}QMEJdy}b@\)wjgbsjjaﬁﬁuﬁﬁ)\é

D(t) (X(t;—\, y(t)+\) Dé+\ (X(t)+\' y(t)+\) %

e T PR R
)
_D;*‘(xg*‘,yff‘) Df,(x;,yf,) D(t)(xgﬂ,y:)ﬂ) %
CD(xys) [ DE(xve) DS (W)

4


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

s allanl (glaesls b s Sadle (6550 g Lo aloes (g3 3l 0315 e

Dt+\( (t)+\,y(t)+\)
Dy (%, Ys)
2 35 gm L TEC, >V 51l oo s t+) 0t Sljoys i1, DMU, 1,5 %

TEC, = V)

Zﬁr)b@y.&b)@&l&ﬁb&b\f): &AK‘TECO<\ 6@@&) DI\/ILJO
)
D! (x.5) Dy(x" ) |

0o Dt+\(Xt yt)'Dt+\( t+\ yt+\)
5 (Sl sl &K 5 56855 S, Sl r ambous t) w b Slejoyss 511, DMU, (3 o
FS, 5ol (8 s b it Jisl 3 S & 51 508" FS) Hlie 5 Asl oo (35 il 31 L ot JUas
2o S P55 5 e 5> I gn S L sl

FS W)

b >95 5 BG33,5 Guwdadb V-Y
.M\{@ﬂ%;'ju\ﬁl)&)J:"-ScdbjjjmLs\)\bb‘)ﬁsv{')‘bavuﬁ?mdjbbn.\:.fojé

sy lasl bl ol a.a\.;):fv.:.«..,a}' ‘_ghbljw@blf)l.&a awsles gl 1y 55 Je [Y] 55 565 S

2 ls 4l
D WA 7 +Z.L:\du7lwuo
DI IN
Zr \ﬂrym+Z d.y.wu [ @)

Z_\I ij Z yla)lj
dle{o,} v,
U N Y 2 vr,i, .
s 5 03, NS Ll G S Jae 55 s S lwl Ep e ske M
.x:ﬂ&;dm:\g&.@ﬁ)‘ T{E YGRS Q:}AJA.&L;!I)&" =d|]/|(|=\,...,L)
oSdSMdl
()
§ <y <q+M(1-d,)

g kS p) e e 4 (3) de el ol

QY


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

A —AA (W$49) 8V (0T (glas )18 55 Slles 5o Gaows dloes

s L
max z ,lur yro + Zé] @y,
r=\ 1=

St

s L m L
Z”ryrj+Yz5la’|j_zvixij_z‘}’|0)u <o J=\...,N,
r=) 1= in =
m L |_I
D Vi + D N0 = D 0, =),
i= 1=y 1=y

- <0, < Md, (V)
S <y <6+M(\-d),

d, e{o,\}, 0,7 2. VI,
U,V > vr,i.

gl)ﬁ;\igtlag\x;udmvﬁ)uﬂ@t,u\,a,uﬁfw‘_;Lab\,dblfrko\};@g};dm&l{

Olsie a e A=V S5 65555 0lye 4 pbolan! oite (0 =0 S350 fpond s 5 b (9355 Olie

Ssbp S s s 2

2R BLasl yluo (S Camigadlo (530, Lo T

osﬁqué&ﬁéudh@gﬂué))aﬁua}w@W&\ﬁc.\&o,\i:\'6159):4545;;;&»

Jie By Collanil frles sl S sSalle (6550 0 (s dnlons Gl @bl (o0 5 lr ) 53 ol 0s

22135yl 55 Sse a [V] golb &S d(VY) pdi Ol dlas i sy e 1 ‘o Sl by

02 S o A
min 6
S.t.z:ijij <0x,, i=\...,m
=
ijyrj Y r=\...,s
=
>0y <0, +Md, I=\,...,L (\Y)

=
ixjm,ij,O—M(\—H,) I=),...,L

] (-} VI

GBdle amlos gl 1y idg DEA Jue 1 pliClanl blue ol G Sl (650,40 Lale

o tst O 4 25 s 4 DY (XY ) DY (67, ys") DY (X5, vs) <Dy (X Ys)

Ay


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

D; (%, Ys)=min &

n
SEY A <Ox;,
=\
n
t t

Z}‘jyrj 2 Yro

j=)
> o) < 0oy, +Md,
j=)

Zn:kjwfj > o, —M(\—al)
=)

()

d e

sze vj.

(;“,yff‘) min 6
SHYRIEE

=\

- t

+\
zkij Yro
=

ija)fj < 0o +Md,

t+
27‘ o 20 =

dI e {o,\}

]

tH t+\ t+
Do ( (o] ’yo

S. t Z}\‘ Xt+\ < 6Xt+\

ZX Vi 2 Vi

Zk o, <00 +Md,

ZX (Dt+\ > (D|o

dI e{o,\}
A>e

J

Az Y
) min @

s allanl (glaesls b s Sadle (6550 g Lo aloes (g3 3l 0315 e

1=),....m
r=\...,8
1=y,...,L (\Y)
l=y,...,L
1=)\....m
r=»\...s
I=y...,L (\F)
I=\,...,L
i=\)...,m
r=\...,s
I=y,...,L (o)

M(1-d) 1=1...L

aF


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

A —AA (W$49) 8V (0T (glas )18 55 Slles 5o Gaows dloes

D;“(xf),yf)):min Z

stZk X < i=)...m
Zkyﬁj“_yro r=\...,8
Zx " <0oj, +Md, 1=\,...,L (\9)

ZXQ)”‘>0)|O (\—6,) I=y,...,L

def{} Vi
Az Y
s oa TR St Sl glaeyss 53 1) DMU, s 5108 DQH( (t;\’y;“) g D;(X;,yf,) s
0333 W5 &35S 31 o3limal LY Sl ays3 5315 DMU, 6 DY (X, yE') lai o alons
Sl ess MW I8 05, L5 w bt Gljeyss s 1, DMU, L1 DSH(X;, y(t)) ERSPUS

Al oo by T
o (MPI) cas Sl (690 0 oo L Ol o tHY & T Slej oy 511, DMU, ()50, Sl i

:J‘))TC,.MD‘U.J.:)C))}«&

t+\ t+ t+ t+\ t+ /
MPI, = D: (%%, ).D° LR (1)

0 t t+
Do(xo’yo) Do\(xo’yo)
WDpge b bled e e THY 4 T Slejoys3 511, DMUG (6550 0 ots MPL, 6 G im0 5illas

ok s MPL =Y 5 o0 2l 51 Sl MPL <Y (g 50, Ll 3l edins Ol MPI) >y S

.@‘a)yﬁd)%&)}oﬁgww

+ + + + /
( ;\,y(t)\) D;\( ;\,y(t)+\)

Mo = D y) O )

_D(t)+\( f,”,yé“) D;(xf),y;) D(t)( (t)+\1y(t)+\) %
CODY(xve) | DY) DS (X )

(0'A)

I@los‘,&iwwﬁ4.5.‘}»}.3@ﬂj&)%@‘)%ﬁb&)}dﬁyuﬁrﬁjb

10


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

s allanl (glaesls b s Sadle (6550 g Lo aloes (g3 3l 0315 e

ey | D08 B () %

Tl Dy(Xys) Dy (% Yh)

() D) D) T
ODi(Xye) [ D% ys) D (XY

Dt+\(xt+\ yt+\)

(o] o 'Jo
D; (X3 Ys)

2 e om L TEC, >V 81l woambs t+Y 4t Sbjoyss i1, DMU, oL %

TEC, = ()

ﬁr}b@ydﬁ)dﬂdw‘)gbgjj &AK‘TECO<\ 5@@.&) DI\/ILJO
)
Di(x,34) DL(x"") |°
FSO: th (gt t ) e Gto i
DO (Xo’yo) DO (XO ’yO )
5 Sl 13l &K 51 58,5 FSy STl (o ambows tH) & T Sljosss 511, DMU, (3 i

()

5l (B AT L e Jst 1 (ST K 51 508 S, e 5 aal e (5 5L ke Jisl
2 G5 IHSS e 5 sl s i &K b sl FS,

Jto ¢
A Oolanl e 6 5 s 55 (53505 33 SLI5 dls a4 ALK s 1) kS e Ay 2y
Slp Cwlodd sy Olis i g a ¥ 9) Jgd ;a5 sddasls T+Y 5 U Slejo,gs 95 55 baesls il o
DX YEY) DY(XL VL) de ey ambe & 5L e Sl Gogene el amlow
Sos0 e SaFlE polie el sdd a3y ¥ Jge s s sk DT (X7, YY) 5 DYY(X5s)
e (slaadl ga uolin o b 5 laidol g Cd ey 9 8t s 61 0 S el (a5 o S
O st polis 4 a5 b Conl 0daTF Jgudor )5 5 ¢ 3 i 9 518 o s 61 s FS 5 TES n
S0 0 5V Sladsly 5 Llazils (90,4 Sl F 5 ¥ Y cladsiy S s Oy ¥ dod> 5o MPI
S bl 50 0 5T Y sladsts & w5 Ol o TES g 0 gt 53 Sds b ol ail _zalS” o7
FS o F s 05w op 5T Sl ail 2alS T S8 5las ¥ o5 ) sladsly 5 Ly TH) b o)
Cte Jl 31 S0 5 .\,,.?M Sladsls sl 5 e JUsl 5 S F 5 ¥ oY gladsly ol

s

AV


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

A —AA (W$49) 8V (0T (glas )18 55 Slles 5o Gaows dloes

t ey aesls .y ij\?

t+y b eyss s laesls Y ij\?

) &390 ST 2yl

\ Y \ \ Y \

Y Y \ 4 o s

s 7 ¥ Y \ Y

¥ Y Y \ Y ¥

o ¥ s Y Y Y

) &390 ST 2yl

\ Ve \Y A Y. \4
Y V0 v A V0 4
Y A \e 4 \ Vo
¥ 4 4 Y V¥ s
o \Y AR \\% V0 \

C,.w:jjgaj\.ﬂ LSJ}‘]@’IU".U“;’?U“ Yy Jju\?

OT glaid o s MPI slis £ S0

DMU | Di(x,ys) | DS(x"ys") | DS (%, ys) | D (%™ ys")
\ . /4 \/Y \ ' /7FYAQ
Y \ Vid /YYVA Y/FV§
i\ AYYNY /OPYD +/OVYF +/FFYY
\d Vi \/¥ \ +/OPAY
I «/FEFY /YO \ V/OF A

DMU | MPI | TES | FS
\ JAYOA | f/VAFY | V/YAR)
Y V/FYVY YISV & | /0VVE
Y V/YVEY |V /00T +/VAYY
\d VAOYF | +/QFAY | YV/YAFA
o JAYFY | V/VEFA | f/ACYYF

v

S 5 doxais 0

Jde Mb@"ﬂ‘)‘ thd)} ‘)oxjfwgsub‘j&))aﬁ Q\ﬁ:a? MBuL;\jWLAGQ)JDEA
U'.’.‘ ML@CCR Jda coﬁﬂfw 6L¢~\>‘} Cm».;j_}ia)\.a S50 8 u.e>\.& 4.:.wl>r.&).§ AS.QJJKAJDEA
BIT-E] WRvY "'\il""’gsd dous|en 4;\?4.% 6&@}} s sy L1, oxﬁfw slad=| &bl{ Jle

r.ajé.s))}o\);c@x&\}:sar.aLajfkualﬁcwlgdaﬂ%d&zjlshﬁjwdﬁw:JSLQ.:-&L:)')\J;”LM


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html

[ Downloaded from jamlu.lahijan.iau.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22517286.2020.17.4.1.3 ]

s allanl (glaesls b s Sadle (6550 g Lo aloes (g3 3l 0315 e

Jols & bl 6l 1y Cand Sl (gy50 0 o ls Wlis ol 53 dish @ L5 s o 5 Ol 4
) s0 e Dk @lgn 553 Shas (b5l fls opl (61 B ool ann 5 bl o s Oolanil (gl ke

bl dnle 0L (695

&b
[1] Charnes, A., Cooper, W.W., Rhodes, E., (1978). Measuring the efficiency of decision making units,
European Journal of Operational Research, 2 (6), 422-444.
[2] Cook, W. D., Zhu, J., (2007). Classifying inputs and outputs in data envelopment analysis. European
Journal of Operational Research, 180, 692-699.
[3] Caves, D.W., Christensen, L. R., Diewert, W. E., (1982). The economic theory of index numbers and
the measurement of input, output and productivity, Econometrica, 50 (6) 1393-1414.

[4] Malmquist, S., (1953). Index numbers and indifference surfaces, Trabajos de Estadistica, 4, 209-242.
[5] Fare, R., Grosskopf, S., Lindgren, B., Roos, P., (1992), Productivity change in Swedish pharmacies
1980-1989: a nonparametric Malmquist approach, Journal of Productivity Analysis, 3, 85-102.

[6] Farrell, M. J., (1957). The measurement of productivity efficiency, Journal of the Royal Statistical
Society, 120(3), 253-290.

[7] M. Toloo, (2012). Alternative solutions for classifying inputs and outputs in data envelopment analysis,
computers and mathematics with applications, 63, 1104-1110.

A


https://dor.isc.ac/dor/20.1001.1.22517286.2020.17.4.1.3
https://jamlu.lahijan.iau.ir/article-1-1353-fa.html
http://www.tcpdf.org

