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

VYA e85 QL) Jolod /;,,,jm‘ju (JTshralb sy i
. ot . - CIENN

B
TYo)-YYA (L
B

29 Jlgiwl (S iluding 9 Bodls Lbgy fulos L5‘.9‘)& &
e e LCL L

T olidgs sles ! Sy Ol
Ol (05 el (ndign 035 (g3 cp i s g5 mins o5 )] i IS (6 pmtils )
Ol (05 cpplind (ndign 03,5 gosb op Al i sor 5 mins o5 5l 3l Y

WY Sl Vo tdlae

VVAY 5,60 YO i 50y

©

Sl ileme GLadin by (sl 53 ol Jlo (68 el Slao S 2 5 ool 51 OT S ke 5 plgew o s
Sl ot o Sl Ko ladibe b e g g0 (il g 5 5 5y S 53 p1S 2 45 0k 1l e o o
&wazu@uadu,@,udbuyfﬁpr»@og@uuq\,\dw»omgﬁww
o = e ISt 15 (51 Alie 535 g 05 Laosls Coalad pude 03 85 5 )3 man 5 plen (55855 oS
mdagr s Bedls Adg Lo (Gla By Godli L ple e (Lol b Je 0 Gl G ob 5 arle e o ST
5 ods 8 o oils slaesls L alie ol 55 ok o3l dnm 58 Jike 5 Jhsy 55 Calgd 53 5 s 0 JSC8 12l (65

NG| aMM}Qf&' QT@LI:

Cnlad Cv\.c Ol gl g lwang daosls ik g J.:.Bu" casle pw Ao (Sl Olols”

dodo
@adxie 5la hg) 5 Laddos 48T dil oo (Jlo a3 frlos o g 51 (S ctole o e il (g dllns
S SU 55 a5 e e 1l 0 8 1l Caliiee Ol Lo 5 il 3 055
Jue 5255 5Le 3 S o Ll [Y] ojls 5 [V] 525555l sladie 4 Ol o cojsm ol 03 4B 5 &y g Solalllas
53 egdle spaislgiin (555 S (55 Oon 655 g ol &5 35 w1y (S35 ol
By o3 058 @b 8 5 53 S ale e g5 a o lyls Ol 53 58 8y slrs (I dle 033 o 5
S Doge sl S Ol ey ras g ]y p slaml 5 (S8 pspte 4 2 g (S ol 5 S e

5358 S e & (i Sy 21T Lol 5 o s (S5l sie 458 5 1 oS s 0L

CJU&.& )\é odgse *
e_roghanian@kntu.ac.if.Ss S0 e

79


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:l//«./?a(f!JJV,)/’/1J/b%vrjfn’)u/{fd[’/f/,'xu&"uidﬁ

S LS (6,80 b ols pb o 6 805 asnd (Sl Sl g 23505 7 ke L LIS (6585 5 psgie riopas
1 olsler Glosl 2 033k &8 1y st LaeSS e 5 58 )le Je (slan 55T 5 Slsloms Ol 2alS” Oota L
0555 due 55 ol posdle &l S5 o5V [F]ohs wlyl clstbo oo Las o (3l plem sl o3l 4
ol y3aS ol 28l g sl)ls C‘ASJ_A ol syl ladds .l a..\.izjf wlyl 5 ngiiz Sdate glad e
S 5l 2alST el 55 ol OLSGl o U IS 5 Cialtiee (sla iy Sl eslizal LB adys £ 305 o
3 gk 0303 amw g 1L

4_;\?,\_%L;u)\:”)uubu&:;,?,mﬁr,\m@;ﬁ&udm,”ﬁyama;r@yé
o3l o )lmad c.G;fr*@ S5 S sl 0T 2 Slp S b plew 658 5 2L 2b5)1 o
&_ﬁwb,tsﬁ\f\_?g\dwto)gﬂkdﬁfwéuh;,);uéumwxJ,t:auz,,.;;
Sl o

S o 2L wois 8 a1 [0] 0K 5 5ok daw 5 [F] 56 o8 s ann s b &S i)
03 3ai Ao LaOT i b gy o (sl s 5 5 as3555 5l oslizal L1y 0, S oS Sladaly Sl ae game
(o ml ilwesly b 5 ons (5] AST oa snail LISTL 5 LIS (slaes S 55 1y (s g2 3590 Slads
355 o olulis lslg Blysl Lusp 53 35250 ol S 1t Ola 51,18 plws

qbﬂwgwlgdw)auwbw};Maj)ggwjjaafa)yaw&ﬁwj\
Blosl ogm p3 ok ad pds (<S5 oy SLIS 51 sl cpend Ooda L[V] 01,86 5 sl 5 4 015 oo
plem A JSCE5 (612 IS 8 3 See 5 2l b3l B L [A] o dolge 5 (ol <016 sl
Jlow sla hs) Gl L O lsle Blosl o s 53 plem o Sl S L [A] 0L K 5 W17 L3
o Ls ST ladie obls oy p Oa LV ] 0L 503l Judb  Slo)T (65500 5 5 baesls idp
plde $) 3 5 sl Ol lale Blosl o 5o LIS (68 Sbil o baesls Lid gy Jlo 5 o )la
S Ooa LIV ] 0L 5 53T cplgma (S U Ol jn @0 o 5 b s (5585 5 OBl oo L 1Y)
(VY] osate 5 i Ol Lol Blosl o 03 ol S 8 o SUeTHISG 5 o ST 51 o 55
(V] e & 5 5 050 Glaasls oy (Stas Sl 5 023k 3,055 b plg o Ol Bun |
Olsle Glosl 1 las gomme 53 3, SMhos slaslas plu 5 635 3, Mos slaslas i5le plaze Sua L
Q[W]o\,&ﬁmgcgﬁﬁdju%yoTLg,“f)\f‘g,Juurﬁ,a;;vup[\a]&tjj&wﬁ\
S5ke Ol plew 554 53 plew SLtl B LW o ¢ o5 lole Glosl s 5 SIS ey (ot
M ey Codn L[V ] 25557 5 Ol 3,870 2 (slas5 b o 5 Sl Oota L VAT 01K 5
3 0mben 5 e plem S0 5 55 5 Sl Bda LY ] 0L 5 Jelosl ¢ ouls S plgw L1505
3,5 0Ll Ol ke Glosl s 3 4t SIS e v e JSCE5 Cota L[YV] 01, 80

Ll gl 53 besls iy Jdow 3 )8 gae j3 S Slalllas oo oS Ll 0 S5 @Cﬂ
@bl s el a5 WS oLl e 5o 5 63 Dl (s )Ll 0T & ale u dow

7Y


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

5 2L YY] O, LSn 5 10585 & Ol 5o OT (oo 51 687 ol 43 1y &y g LIS 5T (sl e
5 ol YPTOLLSGs 5 slisler YO] el ol 5 0315 (B YF] OLLSKn 5 55SLe Y] O
SIVYTE 5 phala ¥V] (65658 5 pmly ¥+ ] 515 s Y] Olta 5 (53 samma [ YA] o pols YV] 0, S0n
5,5 o Ll [¥] 0, K 5 1 2l

A S5l (Galln 53 Laosls Coabad pte PSS 3 ot s 55 Ko 3 olel JSe
355 3 Sl LaOT 53 Cald oo 552 5 JLa sla,lj < S P ) (S el e e e
s o ol Sl o S a1, DS e e (58 el Al ST BB 8 (sla i

Sl L;;u%)WLM,}_JUTJAL;LAP\,Qgﬁn&ur,\p&éf,ﬁ,gélﬁ&:ﬁ%&uu@
SAETL alae Jor Sl oy o 0o 43 5 0l ST ) 5b 4 Coalad pke Tkl oo SIUT )3 il oo
Ol g2 Sl 25 ol Sl GIUT 48 iz o ks g2 s 53 ool ol ke 3T ol
S Bl Sl gl Laosls Ol i Julie 53 45T glacl s W55 (sl amnlin oy Lol 60l Ol g o 55
S o g 3Ly 5 ol pue (15 (sla eyl b gladie 55 Combas SIUT Sl eslinad 051 K05 3 b
dony et 05 68l ol SMSin (g1l Lol 6l (68 ke &S5 8L, i Sl 5o dolas (g jleaigs
ol g3 8 w5 ()T s )y Calid e (il (sLa eyl (o i b Ol o
ng@@\ﬁwuﬂt,gm@w.@\Lg)\,;;,tfuo\ Iz (Gtmnlonn (Bl o shan bn 2l
S (B0 IISn w5 b s 5y ol 5135 8 dls Slslbows Sy Sl 5 O S s 03 55
23 Al ol gl G 5lwaig (554 Sl eslinal ¢ (Bl Sladie )3 Cumbad pde ) Sl e )
LaoT a0 48" il 4 30 YU ezl L S zn Gl 4 S5 5 slacl g I 4 )l gl ($5loaing 3,55 55
Gl 0ds3 8 a0yl Calins Oliioes Jow 55 055 67 (612l (las SC oy [FF] 555 o 48l il Ol
5 b g sl 3,85 55 5 (W] (g i 5 JU = o 5l sl 5,55 55 Y] i g Sl 52l 3 S5 Jolit
335 W] -

5 b e Ll gWllas 53 gl (& 5luaig 3 )18 (hin) 53 45 5 Oy o Slalllas alex
o LM 0L 635 Lorte ( (Sudg s 5 JB = 3 S50, LVA] OIS 5 05l i 4 Ol 5 o0
5B = m 3 K0, LR 0L 5 JU =g pmm 5 oloced 2 3,80 55 LIF T 0L 5 gl 03 S,
et o0 3 7S 55 L [FY] 55,805 5 U318 ¢ (b s 5 U =0 3,00, LIFY] LK 5 8 (Kb oo
IS 03,5555 A LIFO Lt s 55 5 55 ¢ (Bolal Cudgdons 5w 5 plennd 25,50, LIFFI OG5 o
FL 5 050 ¢Sy od 5 JU =023 S0 55 LIPV] 0L 5 s 5 e 5 oo 2 3,80 55 L[FF] G
(S ey Cmpalad oo Sdg a5 JU = 3,055 L[FA] 555 &S s 3 olomd 2 385 55 L[FA]
S s 3 o 2 3,0 a5 L IOVT STy 5 5k 5T 53 5 o 9 o 23S0 55 L[O0 ] s 5 S g
35 o)Ll Comad pds PR s

4l


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:l//«./?a(f!JJV,)/’/1J/b%vrjfn’)u/{fd[’/f/,'xu&"uidﬁ

Y A 52 &S Sl S5 p Y aalsl o dlie jlstl 5 50 53 (Gudiond § b0 5 (S 550 Sl ey 05T

Jde g aesls ids Jow 5t Bime ¥ S50 j5 daesls Jids Jdow Hlgal ladde Slosl Hg e
5,555y ol s 5 gl gleang Calies gbas Kooy Byre 4 B i y3 iRk o el Ol
(oot 3 o 2 38050 b (0 e 03 So13 some (5353 BCC ylsml Jia O 2w 53 (Gl )3 a5 5 50
Cnio 53 35 m plgm (Sla 0303 1 bl 5 3de Ja &S ol o ale o JSC5 S8 8 2w s

.@‘oMaJJJTQ‘JLM)Gﬁf%ﬁ\’ﬁ)acbuwfwj&j)bﬂy

Egoge Sl s90 Y
ol (5 S 031001 sLaesls S Ll ol laosls by ot (slasly o &1 55 bl Sl g jin 51 SO
L5 5 5 1Bk o e cLaesls 5 S oS 3l el 3 g s cla Sl 5 a3 Lol abad
231 r iy s ool il 35,5 4 pe b Gl 4 e il (S S 555k 4 55 o0
o et s doly ohlS 4 s ol oty ¢S o8 4T Sl oks 4 kil el 5,050 3 (6L
03 hela S iy ol AL Olasl (6 el aks e (glaesls L axl e Qé‘j sbis &S cl Ji= s
ol 0357 ol sl Glaesls iy kol a3 S (St 5 (11 15 (50 b sl (S5l g
Coonl 5 Yo ol iy a5 L [OF] i YL Sliel b olasuady salyl 4 538 b S oyl oS5 b
B pdy O e ol Slaej s )3 Laesls (b el sladde (5Ll sl g4 53 (Slalas ¢f 55 g0
s g Jdos Je (La 00T 5 )87 el 5 Oua zman .l 0l o) La1 (Dl ol 4 aelsl 55 oS
ps (sl sLaesls ¢ 55 5 e (g3l gial (8 OT 53 ool 3550 (6152l 3 S5 55 5 Geos Slaosls
el oys 8 wll jlaztl o 55 Coalad

a3 gl ¢ (55187 (slaos £ 5 Shas ol 68U 1 b Cota L [OY] 018n 5 3T
23 Cmpbd oo S s = 3 orlend 2 (60l 5l 37855, 3 esliul L (635,5 Cmale ;5 CCR
SIS 3905 sl g 51 ke 5 4 o Codia L [OF] 0L 5 b o s 5 5 65555 slaesls
ol sl 3,50 5 3l o3l L (63555 Coale 53 CCR o e Jdos (5L sl sl (S ) (Gt sla2S7 5
=gl Ba L[PG 5 (Do (s 5 (slaosls 53 Coalid oo 058 il 55 5 o 5 et
»CCR iy 5 o0 gladie ilwylsinl (ol wlde a3l glaesls i g Jdow Jie (g5l
Sl oo 03,8l 55 5 (slosl IS 55 Sualad pude D)o 4yl gzl 5,055 S eslizal L6355 Coale
slrosls L Laesls id g Jdos Jie )l Bua L[OF] Sl jee 5 (golew ¢ (25 5 5 (62555 GLredls 5o
Coale 53 COR (g an Jie 53yl sl €01l G 35 SES S5 53 3,108 (512 Cpnlad ke (51,15
pe S sy s 3 o 9 (Sedy s 5 U = (Golsiml (53 S0 55 Sl eslinal b 5355
g o gl SluSlely 5 55 Jde eyl ol L[OO] Sl ae g (s3lmw ¢ 9 5 (slaosls 5 Coalad
39,9 Cmale ;3 CCR o 5l Jde (g5l sl (Of 5l js 51 ol ol S 8 51, (samls (gl 5 Laosls

7Y


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

> Calad oo 03,8 1 55 5 g elanad g (Kb od 5 JU = (51l (513 Sy 5 51 slizal b
Jelo 5 a2 (sl Dl sl (S5l B a) ESG sl Oota L [0F7] OKen 5 2 50 ¢ 5 5 (slaesls
ol 5,55 55 3l o3liial L (6355 Cple 53 CCOR (o e s (5l sl sl (383 i glaesls iy
Coda L [OV] (23 5 0L gy (oms 5 5 (52505 Slaosls 53 Conlid oo 058 i 55 5 e 5 elasad
laibaie glaolS s 5 51 o o (sanllas plasl 53 3,1,LS (gl asls id gy o sl dute Sl eslicu
033 e 3 oy S0Vl 3,50 55 Sl eslial b 3555 Sanle 53 CCR g pde Jde (65l 52l (|
s b sty Ooda L [BA] 55 5 SSils oms 5 5 53305 Lo 031 3 Coabab ot 8 8
s n e (g3l yl gl ¢ Al 8 glaesls O;;Jf,mﬁpw\:”x%dﬁfm el gzl laesls
2> Sl pe (23,8 L 53 5 (Sds e 5 U - ol sl 3 S0y 3l ealizel b (53555 Coale ;3 CCR
Ol ) 53 58 Slal GLals 15 guasy G L [08] 0LSKen 5 (sobaew ¢ ms 5 5 53555 slaesls
335 (Sdgped 5 JU = gl szl 5,55 3l ealial b (655, Cunle 53 SDEA i Je (55l sl sl
Al Sl o Coa L [£2 ] 0,808 5 (ol ¢ o5 5 5 (53505 baesls 53 Conbad e (3 5 i
5 e 3 e (61l 380 55 S 03limal b s 5l Jobe (65l 52l 0121 B w55 (SLOES T 5o
(i gy, ko &S 2t 059 Bda L[V Slies (s A 5 52505 Glresls 5> Cuakid pte PR iy
L CWDEA 5 (53555 Coxale 53 CCR g s (sLadiin (63 gl cumla ot 51l (slaesls | Laosls
(TS 5 S3505 Slaesls 53 Lombd pde S s g e 3 o (Gl 55l 5,55 55 3l 3Lz
SLaae sazme o LY oot 385 18 slaesls Hlsal 5 )8 5L (sdnas; Ooda L[PY] 0),80n 5 2 S
5 rload 0l 3,50 55 31 e3lizl b (635,55 Catle 53 CCR g e Joke (3l ) gl cosls I Sslas
Soig 0348 Sypmo Sl s 5 5 63505 Slresls y3 el pde 5,8 )3 5 0
AiL o DEA sladue (g5l gl
Mﬁﬂ)\j&wjjﬁdgl_&‘mﬂr_b)‘;l;‘upj—«é}ﬁ&;l_ﬁb‘)bbﬁjfd%Mﬁg‘)‘}bom
OS5 el 4 8 ) goo 6810 5b e o s Sl3nnl (gllas 53 szl (gl 5 Laosls by
,;uﬁg,ﬂguw,wuuw,ﬁquﬂMgw\ddwﬁuﬁ,,p@mu;vﬂﬁﬁ

! wﬁ.—\.i Q)j—.ﬁji.:; 6&0)}9- DL aoals Wﬁ&:ﬁ)‘ﬁﬂ‘ LSLNJJA JJ.:)K LSA“:")

bodls gy oo ¥
C‘J_;‘cg”_,.w‘o.\‘.\Quu(\)6@‘))36‘5&‘»&\)\5(}90)103m,¢‘LSC_MA\ ‘53:)) Wosls L.S“:"&}'LJ?L’J

93 4u Lad >y LS*‘-’%M)“-*—LL&‘ o)l e LOT Gamslin g alin ladsIy Sy &“blf Snloes 4
ol o 5 ol e mmmen 53,8 oo 03 1y Ladsly slas 48 5,0 6K b TG 5 118 (s

70


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:l//«./?a(f!JJV,)/’/1J/b%vrjfn’)u/{fd[’/f/,'xu&"uidﬁ

et a9 5w dSIT a9 Xl o5 5 Y (lns39,5 059V cla o9 5 05 (o dasOlis
[;’Y‘] .,\.&ngn LA‘_QJ))) J‘Mmj LA@-)JD- J‘MS‘@)_,{@J&‘}O‘\A&J})}

Zuryro

REy,, =2 ")

m

Zvixio
i=

Ao V) gadaly 3 oz 5 63505 2055 5 i 03,5 padie gl besls b g o

o Camd Caard s oy S sk j3 1y doly 0T aST UST adeia |y Wl 5l (Slas sazes b A s o5l DMU
Mﬁjwuaa;rhdpjs@‘buﬁ&tﬁuojjgw\,géﬂ;\iqmul.»mwubbﬁ;
sLassss il an ey Ladjs 3,0 0Ll aS ool 53 0T Cans LT o Ol 4 DEA & 53
rwﬁﬁ,a&éﬁ;gdlﬁdw\wﬁj,,ﬁtggwg,cupu\xu@,;
Q{u;\wlﬁ;e.uuw;gg@@,&@dbmg&jugj&u{s&bbgu;;\
S5 e 0355 3, Slas o g OT Gl s 5 5 63555 Sl p odkd DBl 05 o g o U
_.)L;a\‘saﬂu;\bt_fuCL@_MQ;;\;\?,\_;Qrp&vgdlﬁDEA;\g\j@‘jkjaw4%;\,,,
ol adlllan o oty Sl oelds pV b Jlo ST (68 o 5551 40 LT el 555 51 53,8 elizel

.s_,.w\.\

Zuryro

Max z =12 LS S | aalllae o -l oS ™

Zvi Xio
=

>

uryrj
<) J =)0 ALY sl b 5eSa S badoly (gaen oS ST J> s
Vi,

i=

u =, v, 2.

S 358 o428 CCR s Jdos clid 5,20 [0] O, 5 3l Lo g5 5L o d sl 87 (V) Je o,

St.

17%] 5,05 el (CCRu-1) 35,5 Catle 33 CCR o i Jos (o (655400 5 Js ol aS il o0

S
Max z=>uy, ™)

r=\

S m
St. D UY, =DViX; <o =N
=y i=

144


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

m
Zvi Xio =)
i=

u =2

BRVASD

\Y)

Ly dlmosls iy Jow gaie] 55 g5 JB g sdaze sladde O3S B CCR U salyl 0L 5
6355 Sl ;3 BCC o mae Joho clade ol Ol 1 2 g% ol 55 48T Sl ois Sl Calibes Oliioes
Ll s a5 L Ol )l 0 Ol 33 5 o 7 e aalsl 53 ST Y5 4 - 5 L (BCCyi-)
255 de sladde sla S5 5 5 ale e dow Sliasl (gain) 5 o3lizl 3550 DEA (gladite Slosl g 0 calluws
033 o 5 05 1ls 40 015 s CCR Jus sl 4 BCC Juts Sl Y dher sl 48 8 &) oo
5 Jolws 0 555 35000 3 5k 53 BCC Juke 3 55 o oo 457 3 505 0L ko ) 53 kite pulidie
3575 Ol pl il 5 Ol (45 samn )3 ol pbie w0 035L Jool 55205 s 4 CCR e 55 1 5 sy
ot 5 Lsb aglie s 5ot 51 S0 S Sl b S8 e pladals b e St Sladls o7 50
J.L»gwd\)\f}fgjjﬁéjrf‘_;hbb:l.&x?d:éjf)\}jhb\}d\)lfo&rf@\gdl.ws
site & gal)l e SBM 5 e Jke 057 oladie Slsl pute Y5 dler I omen 1535 BCC
SBM Jues U Jolis 55 Sladllas 53 0T 0lsl 2 5,58 sBCC e Sales 5 rer Juts 55 L8 Ol se 4
redls Lagars & 5 Wisa555 250l 5 (G955l 2 O asin g ar g L aS ol S 4 e il
P BCC (g de Jde dbasssss mr Fbn Bl e 5 (25 03 4 S (280 08 53 (21 Ol
13 dal gt g iy Bl Je a5 & el oy s 8 bl (63555 Coale

S
Max z =>u,y, +w F)

r=y

" e prliie 4 035b AB & by o Wi o3 S w1 [90] 0,5 S Lo 5 487 (F) Jate )

LPF] 5505 5 53 wlie 4033l 5590 53 o SleMbl g asL
gl (S ilwaing ¢

L;,\j:*»u;w,glx;\4{‘std:;qﬁﬂjk‘;,,_\,“;u;.»u,yDEAJ,uo;ysubh:ﬁj\moj;ﬂ

gh oo s LOT O g Cand LS a0 ax 5 b gl gl Calibes (glas S5y Ol 51 5 ) 40

14


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:l//«./?a(f!JJV,)/’/1J/b%vrjfn’)u/{fd[’/f/,'xu&"uidﬁ

Ol g (b BT 53 5 &1y S abiblons ot Jas 53 YU Clablows (6115 [FO] jiuw g 15l 5 K9

)Ju—wﬁ@,J_m;g},bﬁq?.,wudwlédwéwqﬁ;i;,\i&q»@ujlyt
am g Ll oyl 6,8 bl J m8 bl & L5 8wyl 1) )l gl 5leang Js [P9] Sds a
%u‘w\rjgégfbﬁ_b);utyji&uﬁ;@w&uﬁwd\;\yub&»\dm&;ﬂ\
Jie ¢80 48 Sy pd s oo YU ) dlas Shoms 53,10 1) 4tad (giluaig sl (51 o3linal
ot 3 ol 5 e 33,8 (e st e e S5 fS (Sebg e 5 dbo 5 Sss b
) e ol sl 5Ls S 5 SISl &8 L3 ST wlyl (o gy claosls Cali et (g5led it gl [YY]

g .. . . . « T - . ‘e
:[m,\iﬁijjgt,ﬁjdb,éju%gdw‘ggj,alp$u\&lﬁ.wu@,f

Max Ck ®)
st. Ax<b
| <x <u

e B L oy o Sla U 58 o5 & bl i, [0} ksl e ol e (g1l o
ol asign g T el bl 5305, 8 o sl [B = 3y @ +8] o3k 01 o sl B 2,8 o
[ bl i 8 e oo [ [J5 ] 503 55 bl ol K s 345 J1ie S 3Y
d@\%&&cﬁabb)}kwMb@u\ﬁt_;)\fdkﬁébucb‘};unjzaﬁqijidu\.»é)b:w\‘}i.l&?
S e i [T ] 51 5 & GV ples blie 53 Jie &7 Sl Cota S 5 8, | D) pls
S hae gazma 5 s Ssle andeS i (T | Ty Dy oo 0 @it oo S 5358 Chlios
Sl ol | T | s 55 0l S1055 005,55 53 )08 on S6 Ol 1 5 S o0 s sl
23 3 dal s Gt Ol s Ol 68 et bt i [T ] 51 5 15 50 el ks Lo
.g:,_w\a.,\_feaa\.&.‘_.ﬂﬁjQ)}.pQJWQM#&‘,:S@‘Q\?}J&&LAJ;&P”)Ziﬂj.b.b)

Oy g 2 sl s ol 53 45 Canliosls 53 O3l el Ao yn d OT 5 &7 515 0L 338, =d X8 &) 50

Max CX
st. Yax,+ZT +> P <b Ci
j j0Y;
Z, +P, 2§, f, Oi,j0J,
-f, <x, <f, Oj ®)
-1, <x; <y, 0j

ZA


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

2 Oi,j0J,
f, = 0j
Z 2 Oi

S il sdde ST oSs el s e 5 plend p 555 S Slogas 4 axg L

S Sl ol iy opl S s n e S o 03lizal @5y pl Sl a5 n OIS 4 WOT 55 gl (650 geke
O35 G ln el Glaimads mmes 5 Lo (Jb (b Dype 4 o gdlls sl Sles
o2 4 015 oo ol sl ol (@ abblus L LI 53 omen 35,5 o )l Sl gl slls Gl
NS Sose s 23 35m5 Ol ol sl a3 I8 Sl (GSdsine o) 53 8 55 o)Ll S5
sk Gl Wilea alysgdons Jobe @ 5 2,10 55 Oliabl s ol 5 (Bli e (ASL T =
Jbo 4y o3 Je 5 3,15 Coalad ikl 3 1y Cblim b (o 5 b pll Ly pitoea T =|3;] 2.l
Gaio pl 53 Jobe (6ol sl (81 e 5 rlesn 2 3,50 05 51 Y res @ 4 5 L YF] s el s g

Sl ol oalainl

G Svodld by o slgwl S S4ulyl 0
oslil e a5 piopad 9 ey Dl b gyt Gl el ar s 5 (S0 5 O [addia I g Jl
Je & 4 5 b s o5 Dol gls 53l sl (latig 5,500 5 ool (idg o da 51 Olejn
520 BCC gl Juo b3 § 5 oma ¥ ¥ (gla tdu )5 &S Gudiss ol 6l ol )l 2wl 5 S5, s DEA
N ol S3a ey 235 41 (V) dite B 3 oo 5 oo 2 3,055 L (BCCi-1) o somse (53555

u\.&\au.o Lﬁ&.\j)j Sldas m L“L_;"')_;" .\‘J;JS‘L&J:—‘; Sldas
Max Z 1\

st~y +W)+Zl +3 P, <-Z

ivixio +Z\r\ +ip\i =)

S m s+m

Z:uryrj —Zvix” +W +erj +ijh <. ] =Y,...,n+
r=) i= h=

Z+P,2dy,f, r=y..s ,h=).s
Z +P, 2d x,, f, i =y,....,m , h=s+y,...s+m

74


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:l//«./?a(f!JJV,)/’/1J/b%vrjfn’)u/{fd[’/f/,'xu&"uidﬁ

Z +P]h2d yjhfh ] =Y,...n+y, h=y,..5s
ZJ.+PJ.hzdxjhfh j =Y,...,n+y, h=s+y,...s+m
-f, <u, <f, r=y..S ,h=y..8
-f, <v, <f, i =y...,m ,h=s+\,..s+m
= j =Nty , h=y,..s+m
f, > h=y..s+m
Z =z J =4 an+y
u, = r=y...,S
v, = i =),...,m

il o abaB 8 sl )l Sl o315 5 5m g S5 5 e selomn ek a3 g 3558 e 3
Pl o 5 sl b 4 ussdon Ol o 3 ol ang 5 D ppe Slides b
L;m@,.pp;,uuuﬂuaudl&\ﬁo\j@”w;\@f,ﬁ;ﬁww;&{;q;)w
eslizal (5315 p 3 53 )l gl bian (3.5 i 55 6l 5 b e S 55 Olkee sl 23S i 53 1, ) goel
23 & 38 Wl [00] iz 5 Slkegd 5 [PA] ST 5 o APV e S 4 015 or 505 pl lp 0 S
e 3 e 2 3,50 05 31555 e )3 e 5 3 8 e3linl (55l 0 4 ey s g 13 5 SV L

Llas § o g gl slan il ol

Sl mW 9 sous ST
DU (il (slaesls 5 aesls 2udgy lont Sl gl Jole 31 aslisal b sy S5 (S5 80 (2 a9
Seslial b 53585 5 JS3 51 Juol (2251 657 pl y (e SRR S P e Lien 355 0303
ot 3y o (A33k e s Sl (ol St 53 3 gn plem 1 laesls Ay o sl Juke
sdalive (V) Jsdo 53 8 55b0ler 33,5 o Sl Jie (gla e Tl hite pl 3 5d o o) ¢Con
b 5 55 JSES (1 OIS ol o 5 pdioes Bdn 4 a5 LSS LS (slo ke 0556 5 00
el oty 3 8 oslizal plew 1S

S ealial by colassl 55 0 51 b g o Sl it gl il 1 ey oo 5t a2 03503 563,08 sl
2348 Coalods 8 s 55 Coald o (hls (sla e Culg 53 5 Sl G (gl it s B

J}.&Lsn odalin (“) dju\"


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

Slosl 53,0 55 dde Gl ealizal 540 Sla rze ) 90

9 S e $3929 S pkie

D Cslize Slaj glaeil b el & 5 e o (aT53) 350 | o (s 12 555 4 Cand S oo 2 (T3 350 & Cnd o
Al b el s Ay o Wl 1B sl | laaia (LS astls il sl g a8 35 4 o
elew SLOWE 5 ad o b el S50l e Bs b el doss | cadsl ale i Cod (Slles laau e (Il glaa pa )l
(oo 33 IS 5 15k g Glles S4B 0L > (Gl spu | slaabls (il Glaalls (SUpiAE ad, ks 5 salbe
S A3 3 SaI Cad gl 05l b 035k | (5,8 Sl la g lols ¢ sarme ey g8 YIS ol plad slgs sl
@I Aess lalyn 4 03l s pm doss el 4 Sllas | Ol G 4 baads S Cud) 005 501 4 (A S Sl
el o Slhes 3 g sadl (U 3 Al S g | daglls B3 S Bs5 Godd ol sl dagssmse 38 (plew
4 A G 5] (b TooB o 3 3 Al g | 5 58 gl Lo e cplon Ollo Bk Lo e 0B gl B 8
13 g Cd caT 53 43 0 )3 € 5 o (o oS | (ol S 5T o o sSmn (S0l T S0 O (655 455

Loy E5 et ) oAl WTs di f el da | S plim Ol G 4 213 s ol Ol Gt

;.U}.iu\ﬂ%]écw,aby QL:JU@:Jyjée)jéc@TWLéi\?wcdb\éq

83 iy Sleslial b Jue (gl ol sla im0 .V J9e

pus Slod I EB ke | pus Slod 63939 S wrie
- 0(2) (EPS) e 2 LTy - 1(1) (P/E) g o2 (LeT3) 550 4y S

sl | O@) dueesil | - 1(2) ST
s | O3) SLgh A s - [(3) 55 iyl 4 AL S
- O(4) O R o A I 1(4) his,pimveilasslPB)ly el

- 1(5) ©) L& Lasla

S gadaly 4 a5 L G (2l 53 85 55 x5 0 DLl (a2 S (5050 05|
S 5 5d o o pe (W) Galaly (S 4 pde 353 o 0313 et L DMU 5l L ba g 5 5 s s
e ol ol 358 6K Ll T L 53,8 518 o e 6y p el 3l gl sl cJie > L
Gadls 05,8 et ie SUlg dde gn 358 0 doa 5o badls 5 Shas (6 5 b oSS &yt sl 4

'MJ@ Cewd )‘ b ‘)KL’

bl 3ppm sladnly st = ¥ X (ba s 5 slaed F Lagssgys i) —» N2 ¥ (S+m) W)

3l M) bty L) (sl 1 el g 5 a ¥ 5 (6355 ke O (SIS Gudio Joko Sl 4 4 5 L
o S edde o 6l 55 3 s plgw 3lukad O atntin 1 ey Jlom il oo g TV 5L 3 50 plgur 3lukes
S S o b b s 8 Ol sl 3lss Caxins OLg Jale Glosl st > Calies pbe
o134 o lapgan 5l amans O s om0 [54] 33,8 a5 dib b BCC Jue (53555 sl ke

\A


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

1‘//&474[;"JJV/)/’;/’JJ.U;":’J"’J’)‘_;/?/fd{’/f/txu&)/)dﬁ
w)ﬁj‘l_iaa‘,_gwﬁmb)a YAy JL»).\ LQQTJJKQ\FW‘SL;.L&Wa‘MM@‘o)}JW S99
SL e YV ol 53 48 Wiloks wiliE LS sl Sl g 20l 1 el ody3 5 Cade lsle Gl

ol 0l aJ))T ") dju\" BE LAQT OleMb| 9 Lloklile

g;lj)‘éb\}.aw;béﬁyc@qbﬁf@bw‘.rJ’u\?

0@ O@B 0(© o(1) IG5 1@ 133 12 1() DMU alos
BANT  NOV/BY NAY/RY YYeE YPF v oy A vee DMUOL s
WYY VAYFA YAONF Ty Y/e0 N A f ywra DMU 02 Lol
YN8 VWYA SR vaq V£ v YA o8 weh DMUO3 o e
OF/AD WYNE O YVY/SF say F/0F SoF oYY woas vy DMUO4A ks
\RVig4 \ZZA8 ARAAZ Y4 Y/44 ¥iai \ \TAl< sson - DMU 05 sls
YIVF VOF/PA NAYVY VWAS YO¥ Y YAY AV av - DMU 06 el
\aVANY A7 2NN 03 VA% YYVY Y/5¥ V/§ VAF /Y viv¢  DMU 07 s
YPUFY  YYAAA YEENY Y YM o VFA e wAav Ay DMUOB ks
of/5v (TR 7112 \oor ¥fo v o veyovar DMUOQO9 s,
a0 VR/PA YY4/44 Yoy YNA oY ¥FE was 4y DMU L0 sl
a%/%0 VEV/FY YAV/BY VFaY 5 A vy war vy DMU 1L s
v \FA/Y VaY/fs a4y ¥/08 ver vy s wwfr DMU 12 o gl
ov/YY YYVAZ VYRR YA ¥/¥ VY R0 A #/¢v  DMU 13 e
YEOFA AV \OA/SS v.$ ¥/F4 v/ 4 v vy vy DMU 14 Ol
MY YoO/NY YFA/M a0# AZAR) VFE /T V/YA v¢¢  DMU 15 Al
40/05 VOOAY  Ya/sY e /¥ \/§ JrAe s ava DMU 16 Oloen
VUAY WA YOYNE 444 /4 v e oy say DMU 1Y sl
(AAZAZ N TVi S A1 7Y 23 Y/A4 JAF AR Y s, DMU 18 Sles
FYANY VFV/YY OVE/FA YYV YANY O SIYE X/YA Wy ssav - DMU 19 P
VAYE VAANE YVFYY VYAV ¥/YV VAL SR VAT YN ay - DMU 20 Js
AF/%A WEND VA \YYY ¥/AY AV AR N viey  DMU 21 OWE
YAS/YS \Z0n VF5/F d VAL VA7 VLY-SR VA amae - DMU 22 BT3Y)
\ARYA Y4 VA AN S TVALY sz f00 oNF o vF o sAv o DMU23 ol
\Ya/TY FF/0) YYE/OF Y944 V/F \Vat YAY /40 o/f DMU 24 i 255
AY/FY VAV/FA \AATAT £of ¥y 08 F/AN Vg yory - DMU 25 Lees
VOBV YYAEY  AFAIA FIA YO0 VEY VAY | #/a  DMU 26 Als
AR A A VA £ YAN 4 £00 /Py VFE Y \ef sivo - DMU 27 lewes
AATA VEY/ARYYW/BY  VeRALE FeA WYY XXE Y AYF Sl
VeONE o OY/0A VeFIOY  AFY/AS 27\ VAT R V7S B VAV U/ Shre U3l !

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

;,_;zub;:ﬂ.uwgib&o\ku»Jf@&c)}u;wumf,‘,u:»6%@;@,;@,&)#_)5
CJ‘YL>-Q;ij)bJ\}_ﬁWJJJ?}A&LAWd‘)&@bfﬁ@b%\&@%(?)d}b})4§

\Al


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

m&‘ﬁ‘)géur@_‘nM«ure_w@L&’Qkﬂj“.bu.ﬂfjaww.w|a.\}a:)j-‘- d)rg,o.l::u

33 8 o S 555

(M)éwﬁ&_\JK)BCCM_|J.A_AJ>6\:$.i J’u\’

F,=100% F,=50% F,=25% F,ZO%
i=0,...,28 i=0,...,28 i=0,...,28 i=0,...,28
F0=2 F(J:l r0=0.5 Fi=0
r=1 r=0.5 1=0.25 i=0,...,28 g 2l
Fi:3 Fi:1.5 Fi=1
i=2,...,28 i=2,...,28 i=2,...,28
d=0.01
d=0.10 d=0.05 d=0.01d=0.10 d=0.05 d=0.01 d=0.10 d=0.05 d=0.01 d=0.05
d=0.10
Voo Voo Voo Voo Voo Voo Voo Voo Voo Voo oobs
Yoo Yoo Yoo Voo Yoo Voo Yoo Voo Voo Voo Leils
Voo Voo Voo Voo Voo Voo Voo Voo Voo Voo RS
agIve aving LYVAT R TAN avIve YRS avio¥ av/ay NYE AAITY (oS
Voo Yoo Voo Voo Voo Voo Yoo Voo Voo Voo sless
a4/fY 4/64 q/vF  Aq/fY 9/64 aa/vf  19/6f aa/ev aa/vs a4/va (\n
av/ey Yy aY/AF av/ey ay/vy aY/AF AYIv- aY/YA AY/AA av/ay Il
\ \ \ \ \ \ \ \ \ \ ;}f:
Yoo Yoo Yoo Voo Yoo Voo Yoo Voo Voo Voo the
av/iyy av/iFd aA-F aviYyY av/£o LYY SN I AY/AY AA-A AAND Jsls
4/9¥ aq/ay 44/94  19/af a4/ay 4/44 a4/a¢7 a4/9A a4/a4¢ Voo Sy
avny av/y av/y AZAR avny AZAR av/y aviny avYny avYNno 0 guls
\ \ \ \ \ \ \ \ \ Voo =
\ \ \ \ \ \ \ \ K \ Ol s
AUYY AUYY ARAS AUYY AUYY ARVARS AUYY Ad/oY ARVARE RN Sl
\ \ \ \ \ \ \ \ \ Voo Oloecw
Voo Voo Voo Voo Voo Voo Voo Voo Voo Voo sl
Voo Voo Voo Voo Yoo Voo Voo Voo Voo Voo Sl
Voo Voo Voo Voo Yoo Voo Voo Voo Voo Voo Ss
a4y A4/A¥ a4/ay  A9/vY A9/AF a9/ay  A9/Af a4/ay a4/44 Voo s
\ \ \ \ \ \ \ \ Voo \ L
\ \ \ \ \ \ \ Voo \ \ BYSE
\ \ \ \ \ \ \ \ Ve \ oels
\ \ \ \ \ \ \ \ \ \ 3
Voo Yoo Voo Voo Yoo Voo Voo Voo Voo Voo dees
Voo Voo Voo Voo Voo Voo Voo Voo Voo Voo Ll
af/ay AF/AY 3/¥s  afAy agINY ERVAR R VAR AN/ Y 49/064 Voo s
\Al


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:t//t/hfd(f’JJV/)/’/’J/‘/%J’M”U/{JKJ[’/{;/{Autr“)/)dﬁ

P L S e s 3l (a LS (s g IS S ) O adetia 5 Sk o 5| ey 055
;.;J\J\_frl«,..«JIMN@\;5m_r)'\lSzj.iou.na:l:JSAJJ;JAL;LAWJ:\«;J]JNL;)\KQLAJW
L;:l@;_:“:gb;})l_g&j_éjﬁ‘}:&ijQbﬁfab)&b\(b)djdq-qul@):..u\{@ dl Calsdes OV

el 0 aJ))T\Y'Q* JL.»JJ 6-’-})‘3 J‘}A o objl;_j é,:E:J

(23013 330 Cxio 033b 5 (6585 1 035L S lin 5 LS (6585 5 S s 0 J9or

d Calises OV

d=./y d=./.0 d=./\

M =% N =¥y
N E =, YA S o o Ao 03
rl :YQ% j‘a;&;»‘l{aﬁ‘-}:giﬁ
i =00YA Lo)s 518 plem
r =0% N =1\A 255 UN 18 b
YYY/AF i =% sl N) plgw 51 eSS
=1..0
M =% (S plew
=00
\OF/FY a7 VEA/Ve Ol g Sy 53 YL OIS
VE P ‘_)Lu"; Oads Lj_)}‘b J‘}AWOD}LI
\Y&/YY AFY/YA YFA/Q Ol g Sy g 33 Gl OLS

ASL;_:E.,JUI,”)\JJB@;)MJ“‘::J?@QU\&;}“;WJ&@):::Jf@&:-)‘\»éxf)jbow
Q—:"-}‘-;(’J—‘Q:éj—?r}‘-’JJLS‘J—’J‘f—“‘-’J—giﬁjﬁu”"u—;“ﬁg}:‘\’ﬁ&}J}‘QL‘JvﬁQJ}*’“’QTJJ

el e OVl aled i g 9515 3l 90 Cnts 8351 o e 1 il ol sl

S e 9 4x Y
Slle 53 )lsal (GGl 5 bosls (idgy Jdod 2g) 55 Olejan 5,8 S gy 4y eyl 5
A 4y 05 e ol 53 b e 35 g 3 Sl w5y o EI5 p oa b arle e dw Ol
Sl gl 3 Laosls (il gy Jdowd 3 LS glmain 5 malr (Slpsl g e il ) 5 late sy
(bal‘wla.\%%fq,\o,{usDEA,\,mdud.ujdw ol 03 ol sl (iludig 3 0,870 55
J_.Q.i.:):LM:\:u_:...i‘xJ_:bdji}:_leJ_nj\azLéz_wiJ&Ll\}ar_bjulpfz}.& o3l QLES B Ui ol
s 35 e Janl sy oV 5 b s ol 8,55 15 5 350 ) ) O5STE )l 5 i
gl Jds 487 o (glmesls i gy Jodod Sl gl Jeke s 5 O3l 1) G Sl 2l 5 S5, 5 DEA
DEA Ui (55 5 5355 W puite el 4 OT 3l s 135 1yl (il o s gome (635,92 20 BCC

J_p)ajc__:aﬁ(u\_c6!);Lg\.ajgc.aou\.&u.a:';&.o)"m)&w\aﬁkgﬂag}j)jaga\)ij@j\{

Y¥


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

ASOT 5l 55 alg 53 03 8 o (09513 31 g0 Sxins 3 352 o plgw (laosls S oslizal b Jus oLy
odalive 4S5 S Olan 5 dd osls LS i 1,8 Slpge | azu;w\grgw.\?w,u@fmm,\f S g
u_ﬁdg._wt;s@rj‘ydﬁgwwgﬁQu%&lﬁjgggg,;..\wgw@_u:,,dib\f,\i;)f
L Cadises s (g 108 wlo o dsys 51 UN (6108 wlo 55 gl 40 18wl e |25 55 Ol
Laosls (i g Jbows ;503 (sladis Sl osliul puoman 5 S Gl i) 51 6,8 o, 5 ool b g e g

.J;a)uu‘

&

3 oSS Ll Ol g i e el S Al Sy ke OYAY) (i [Y]

93 G Galme (b e 4 03l (slaesls ik g o dube (g 5besl 52l OFAY) i OULear 00 ¢ gl 5 e e e [7]
A=Y N T gl s )8 5 Sldes

2T 5 o e 53 (DEA) esls iy oo 5,5 .(\WAF) G a0 e 0B s [v]
NO-AR WYY ¢l o8l Gll 5 olezrl psle (Sl 015 slaler Blsl st 53 ok a0d iy sla 087 2

S Wosls iy ot 3 SCg5 b la 08 8 o s Shee 5 LIS U551 0YAY) 0 oo olen (ombisS i olm [A]
A OATY VDY (ol 2l alomaplgs o JSCi5

Gl L O Slsle Blosl oo 53 plem o Bl (FAY) (ol Sl cp o Sle (s o p o abIS sl [4]
Olslgr Blosl Jdow o (515 a5 sale saeldas . (GP) SloyT (5500 5 (DEA) Wesls sy oo 55,
O

2 Laesls ady os 5 ools e ls &G la Jia (U152 V) () s 565 iy o on cosly s [10]
X084 (VA B lslg GBlysl ws s (sanldasd Ol g5 ol Glysl Luy g 53 LIS (g5 ol

L Ol o a5 L g (55 DLl (sl g caosls iy B L(IFY) g o (5) 5 sl VY]
o8y (il (sla iy (salrn 018 sl Glosl st 03 ok ad iy (sla OS5 allan 3550 ¢ plem (Sisa
YV-0Y (NF I i

3 AT 5 o5 e 55 (DEA) Laesls i g o 5,58 .(0WAY) () ¢ M ¢ Gls pmss g 3T [vv]
2 St gl i) Gldl p e e (saslilad 01 g Jlslgs Blosl oo s 03 ol sl 0S8 oy 5uaTSTL
ONY (Ol

Slaas s o Sonen Cod 5 3L 3,55 L plema s Slsl salln LOYAY) o (6 e 0 e [VY]
TYAYF (DFY (b ulign (oanadd 4,55 b5

Blysl s 53 0dcd 4 pdy 61 Wl sla &S5 L1 L, OVWAP) oy 2o e 00 ¢ JB o el o S [YY]
W= 09D c(oalaml anliian sy aloes o o3ls ik g o Bl 55 Some (gl Jue ¢SS 4 01,5 sl

S eslizal b (6518 alepu sla S8 LIS (5,8 oSILOYAR) €0 ¢ Sbip b 0315 (oo 5 IS36 Lo [YY]
(YOI (& ik ¢ plazr! 5 Sl ol (5 anliny 018 lsler Glosl s Olesla 3 ba esls iy flows

DEA 535, 4 Jle slasbome 4y a5 L aliio eS8 (oo (o501 OYAY) €00 iy ez 08 3lmm (S S T [¥¥]

IYV=YOY (YA ((galiadl anliin 555 (53 55 Sl anked (LS 5 (635 50 anlllas)

Yo


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:t//t/hfd(f’JJV/)/’/’J/‘/%J’M”U/{JKJ[’/{;/{Autr“)/)dﬁ

L Ol 1olgr Blosl s 03 e 4y (Sl (g a5 Jobe = b LW cp e 23l 3y oot ol e o conl3 B8 [vo]
VA (B oy 5o sl 05 5) g3loamdl asliin g3 (SuaolaT 5 210 5150 Cants 13 50) Ws 03l b gy fukows 31 olizusl
VY

L 0l Llale Glusl oo 05 odcd 4 pdy gla &S5 S8 oy (0FM) € cgyndl e e Slojy g o T oolisles [¥5]
AAYA DY ¢l 5 o (Ml aalizin g3 plan 035L L OT D5l 5 b osls il gy o (255 5l e3lizl

L S o o (1 oSa o3l i gy ot ST LOVWAY) oz 5l G pie (S5 b e [¥v]
FA-0F (FNY o pla 5 (Sllu Gla ) . Jlo

o il 0l g5 Sole Glysl eos 53 SIS 5T Gl el olalis s bsosls [ibg Jubow 3208 O0AR) o e puysls [YA]
Lo osls by o e il ST e gs ey oDl 51T

sl Blosl o sl &S 58 5 Sas gb5sl (Jlo (sla e 5 b o3ls by Jolows ((1F40) o cOo cp (63 gamms [¥4]
Lsosls idg dow o toled e g 055 g oty oDl 5131 oils 0

@l Jlis anliluas DEA loslizal b jlale Glosl o) 53 o by o &S558 IS Jow (04 cp ol 23 [*]
0) ey e (g

ol Ayl i) l8T el QUL e s s St Wlens 53l sl (3w (5,55 4 .(1FAY) £ sl [*¢]
Ot omsb p Ul s a5 ol ¢ Jls

o tilsclins wtign il S cplgn Sl s gl 45 USG Ja OVAF) e o s 7 el 5 o o3l i [¥A]
.G\.L.a ol 0 lSiilse oS el S

53 500 3l eslial L sl o3 i (Jlo das l sl (65 aiege LO0VAV) s ¢ idm 2 el ¢ pumacd cip (633 popoke [*4]
e ot oSS iy 5 inins oIS s puntign il S et ¢ by st e e

il S azin CAPM 5, Ss, U e dw sl (5l 4 (VFAQ) (g jao oS B g sl [¥:]
ol otige 008l (mis 5 e oSl (s ptige

Los 5 0 1608 sl 05,5 5 Shae 551 S (b ¥R € 6558 o e srmam 313l i 5330 g 3T [0Y]
YF-0F «(F)F (ks 5 g ol gl (Sla 0305 id g oo (5K

S8 5 gL 355 shasil i 1 s 452 (VYY) 0 coal e 55 cp o3 5m (S 5tgn ) f - e L (I [07]
YO0V (VYA caa doliin st . Sl da sla

o ils SlyLasl 0T (slas )5 5 Laesls by oo .(\YAQ) co ‘c\,.}i:; 3 il 031 i ) f slalisle [#v]
Ol Sladesd 5 p ety O 5T

(Al OIS 25 a0l s Shae b5l 53 (oS sladie tlaesls oibg o (1F4Y) s 08 e [#F]

o sils L] G s e (a3 )18 5 Ladibe taesls (i gy o (VWAY) oS (5 ed 3 sk 3 ¢S [#4]

[1] Markowitz, H., (1952). Portfolio Selection. THeurnal of Finance, 7, 77-91.

[2] Sharpe, F. William., (1963). A Simplified Modé&r Portfolio Analysis. Management Science, 9,

277-293.

[4] Farrell, M. J., (1957).The Measurment of Praile Efficiency. Journal of the Royal Statistical

Society, Series A (General), 120(3), 253-290.

[5] Charnes A., Cooper W.W., Rhodes E., (1978). 8ieiag the efficiency of decision making units.

European Journal of Operational Research, 2(4)44129

[14] Powers, J & McMullen, P, R., (2000). Using Bd&nvelopment Analysis to Select Efficient Large

Market Cap Securities. Journal of Business and jament, 7, 31-42.

\id


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

V-YA (1¥48) 86 (T e s (77 2

[15] Edirisinghe, N. C. P., Zhang, X., (2007). Gettieced DEA model of fundamental analysis and its
application to portfolio optimization. Journal o&Bking & Finance, 31(11), 3311-3335.

[16] Lopes, Ana, Lanzer, E,. Lima, M., Dacosta, (2008). DEA Investment Strategy In The Brazilian
Stock Market. Economics Bulleting, 13, 1-10.

[17] Chen, H. H., (2008). Stock selection usingadabvelopment analysis. Industrial Management &
Data Systems, 108(9), 1255-1268.

[18] Alinezhad, A. Zohrebandian, M. Dehdar, F., @D Portfolio Selection using Data Envelopment
Analysis with common weights. Iranian Journal ofti@yzation, 2, 323-333.

[19] Gardijan, M., Kajic, V., (2012). DEA-based lestment Strategy and Its Application in the Crautia
Stock Market. Croatian Operational Research Revit), 203-212.

[20] Ismail, M. K. A., Salamudin, N., Rahman, N. M. A., Kamaruddin, B. H., (2012). DEA portfolio
selection in Malaysian stock market. Innovation Eigement and Technology Research, 739-743.

[21] Homayoun, A. Hosseini-Yekani, S.A. Mohammaé,, (2012). Optimal Portfolios in a Data
Envelopment Analysis Framework (A Case Study ofraelStock Exchange). Journal of Basic and
Applied Scientific Research, 2(3), 2110-2116.

[31] Basso, A., Funari, S., (2001). A Data EnveleptmAnalysis Approach to Measure the Mutual Fund
Performance. European Journal of Operational RelsghB5, 477-492.

[32] Haslem, J., & Scheraga, C., (2003). Data esprekent analysis of Morningstar's large-cap mutual
funds. Journal of Investing, 12(4), 41-48.

[33] Malhotra, R., Malhotra, D.K. and Russel, RQ@7). Using data envelopment analysis to rate §ond
Proceedings of the Northeast Business & Economgsoéiation, (4), 420-423.

[35] Soyster, A. L., (1973). Convex programming twiet-inclusive constraints and applications to
inexact linear programming. Operations researc(g)21154-1157.

[36] Ben-Tal, A., & Nemirovski, A., (2000). Robusolutions of linear programming problems
contaminated with uncertain data. Mathematical @ogning, 88(3), 411-424.

[37] Bertsimas, D., Sim, M., (2003). Robust diser@ptimization and network flows. Mathematical
Programming Series, 98, 49-71.

[41] Ben-Tal, A., Margalit, T., Nemirovski, A., (B0). Robust modeling of multi-stage portfolio
problems. High performance optimization ,Spring&, 303-328.

[42] Goldfarb, D., lyengar, G., (2003). Robust fait selection problems. Mathematics of Operagion
Research, 28(1), 1-38.

[43] Quaranta, A. G., Zaffaroni, A., (2008). Robagtimization of conditional value at risk and golib
selection. Journal of Banking & Finance, 32(104@056.

[44] Chen, W., Tan, S., (2009). Robust portfolitesgon based on asymmetric measures of variability
of stock returns. Journal of computational and i@plpinathematics, 232(2), 295-304.

[45] Zhu, S., Fukushima, M., (2009). Worst-case ditonal value-at-risk with application to robust
portfolio management. Operations research, 57E5411168.

[46] Kawas, B., Thiele, A., (2011). A log-robusttmpization approach to portfolio management. OR
Spectrum, 33(1), 207-233.

[47] Zymler, S., Rustem, B., Kuhn, D., (2011). Rebportfolio optimization with derivative insurance
guarantees. European Journal of Operational Reésezit0(2), 410-424.

[48] Moon, Y., Yao, T., (2011). A robust mean ahsgel deviation model for portfolio optimization.
Computers & Operations Research, 38(9), 1251-1258.

[49] Ling, A. F., Xu, C. X., (2012). Robust portiolselection involving options under a “marginal+
joint” ellipsoidal uncertainty set. Journal of Coatational and Applied Mathematics, 236(14),
3373-3393.

[50] Ghahtarani, A., Najafi, A. A., (2013). Robugbal programming for multi-objective portfolio
selection problem. Economic Modelling, 33, 588-592.

[51] Pinar, M. C., Burak Pagc, A., (2014). Mean selaviation from a target and robust portfolio cleoic
under distribution and mean return ambiguity. Jalof Computational and Applied Mathematics,
259, 394-405.

[54] Sadjadi, S. J., Omrani, H., (2008). Data eopaient analysis with uncertain data: An application
for Iranian electricity distribution companies. Egye Policy, 36(11), 4247-4254.

[55] Sadjadi, S. J., Omrani, H., (2010). A bootsfred robust data envelopment analysis model for
efficiency estimating of telecommunication companiie Iran. Telecommunications Policy, 34(4),
221-232.

[56] Shokouhi, A. H., Hatami-Marbini, A., Tavana, Msaati, S., (2010). A robust optimization apploac
for imprecise data envelopment analysis. Comp@drglustrial Engineering, 59(3), 387-397.

\a%


http://jamlu.lahijan.iau.ir/article-1-1043-en.html

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

. - . ah ; » .
:l//«./?a(f!JJV,)/’/1J/b%vrjfn’)u/{fd[’/f/,'xu&"uidﬁ

[57] Roghanian, E., Foroughi, A., (2010). An emgati study of Iranian regional airports using robust
data envelopment analysis. International Journdhafistrial Engineering Computations, 1(1), 65-
72.

[58] Wang, K., Wei, F., (2010). Robust data envelept analysis based MCDM with the consideration
of uncertain data. Systems Engineering and Eleicspdournal of, 21(6), 981-989.

[59] Sadjadi, S. J., Omrani, H., Abdollahzadeh, Ainaghian, M., Mohammadi, H., (2011). A robust
super-efficiency data envelopment analysis modeldoking of provincial gas companies in Iran.
Expert Systems with Applications, 38(9), 10875-1088

[60] Sadjadi, S. J., Omrani, H., Makui, A., Shalghia K., (2011). An interactive robust data
envelopment analysis model for determining altéveatargets in Iranian electricity distribution
companies. Expert Systems with Applications, 38§830-9839.

[61] Omrani, H., (2013). Common Weights Data Enpetent Analysis with Uncertain Data: a Robust
Optimization Approach, Computers & Industrial Erggning.

[62] Shokouhi, A. H., Shahriari, H., Agrell, P. Hatami-Marbini, A., (2014). Consistent and robust
ranking in imprecise data envelopment analysis upéeturbations of random subsets of data. OR
Spectrum, 36(1), 133-160.

[65] Banker, R. D. Charnes ,A. Cooper, W. W., (19&bme Models for Estimation Technical and Scale
in Efficiencies in Data Envelopment Analysis. Maaagent Science, 30, 1078-1092.

[66] Bertsimas, D., Sim, M., ( 2004). The pricerolbustness. Operations research, 52(1), 35-53.

[67] Kouchta, D., (2004). Robust goal programmi@gntrol and Cybernetics 33(3), 501-510.

[68] Chen, C., Kwon, R. H., (2012). Robust portiolselection for index tracking. Computers &
Operations Research, 39(4), 829-837.

YA


http://jamlu.lahijan.iau.ir/article-1-1043-en.html
http://www.tcpdf.org

