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Abstract

Objective: Nowadays, the capital market is considered an important source of financing
for companies and if a suitable model for portfolio selection by considering different
preferences of investors is designed, the existing capital can be directed to this market
and support domestic products. This study develops the Markowitz model to consider
the non-financial preferences of investors in addition to financial indicators.

Methods: Range Adjusted Measure (RAM) and Conditional Value at Risk (CVaR)
model on Cross-efficiency were applied respectively to measure the Corporate Social
Responsibility (CSR) score and risk, and then the multi-objective portfolio optimization
model was proposed using the LP-Metric method.

Results: Single-objective and multi-objective models (LP-Metric) with different powers
were implemented in GAMS software. Examining the performance of these models
using the Sharpe ratio showed that the single-objective models of maximizing returns
and minimizing risk have the highest performance and the single-objective model of
maximizing social responsibility have the lowest performance, respectively. The
proposed model also meets at least 74.5 percent of the triple and contradictory goals
according to the Sharpe ratio.

Conclusion: While the proposed model optimizes the three objective functions
simultaneously and establishing a trade-off between these conflicting goals, has
obtained a good Sharpe score compared to other models and market portfolio and a
suitable portfolio on a Pareto Front has been selected and introduced among the
companies with maximum return and minimum risk that have a high score of social



responsibility, and if the model is applied with more powers, it will provide more
companies and scenarios to investors.
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1 LP-Metric
2. General Algebraic Modeling System (GAMS)




- Y o jlons IV 2)93 Vo v o sixhao Cap o

Wi ¢ plJ aoly dblite LIS (:S0ke 1505 S)le b pl (&S p8)ntem 033L (nSibe 1T jite alasly (]
l] ¢! ];,S)w ke u')“’ ),SL\:-U] ploawdaw ) LS Wb Sl Slis K i ploww dwo yd l”l] S b 039
2SI b (il )lS Cogise Jol Cudgiome cpismed (Cusl S5 g jio puiio 1 by g pl ] C8E phow (line JSl>
e Jilis g 81 (el iy 4 g g ped Cudgine g Cund Ay plow dew 3 ES D Gl
Al oo (8 Wlo b dndg Cudgiome 4y bgsye o)l Cudgiome g S 0 o plow 10 (gl W lo
Pl 23 p Joo STj (sloial Clgine Sluadld (isu ol p9d 9 gl Jolye 0 Sl & @29 b
Joo S8 a5 alolis LB clidy ) coles 5 beS,s ol b ol omdiy 5 iy cbed s
&yl (V) daly sille clon] clginne (gl diin BT Jio b duwbro ol el aald b (5,505l
D9 50
SR = Max X%, wj st
St:
?21 t] S k
wj < u;t; j=1,..,n
Wj = ljtj j:1,...,17

Yioawj =1
Wj >0

(V5 alay,

tj € {0,1}

Lol fljcﬁ),;’s Flon] Clgiue jlade : ST yuite 9w (olon] Clgiune (jluwdiuin Bun &b :SRr_(rl1

(A) Lalsy dcgomme (oluly (b Sy (Syme 53 55))) cvargt S (silwaes Bun b Jao &) jolate 4

Sgdie 2l pgd alsse y3 ol cussy dblite (G e yile 595 2 225 Jae (3) 9

1

cvaryt = MAX (=& — — Ty

St:

Yi+ (Zjoawinj +§) 2 Ep i=1,..T
?:1 t] S k

Wj > ljtj ]—]
n
j:

yunn

=1,..,n (VY alayl,
]

~

ey

tj € {0,1}

D90 Sl (VA) daly pollae 18 @l Jlope g Jlo loun 5 55,503,905 (glp ddan dis Jse



o Oliade a1 dagi b 595l plow s (g 5luvdiar Jo dawgd

'

CVaR,_,(2) = Min(¢ + Zl 1Yi)
Eg' = Max Y-, w;T;
SR = Max Z}Lle sT;
St:
Yi+ (Efeawjryy +€) 2 Ep i=1,.,T
Z?:l t < k
wj < u]t] j:J,...,Il
W] = lit; j=1,..,n

J wj=1
w;,y; 20

tj € {0,1}

(A

b &l cnl 4 (23 (59 sl g 3980 Sleiutiy (V) abasly bl @ols jlae by oo cpl > jolaio

g sl Cldgtun il slp i 4 /YR 5 VY /OY layie BB s Ghawss I 2 VYl o Hlas

23 Jao ol 30 P (i50) ol (YWY o5 5 58) il bl (i o -yt gy S & S

wloMLalde9\a ARREA KPR A )JI)Jul)lJ.Mc\fwlulB‘)?o‘ J.»SL

SR}

MIN Z = <0_54 (M) 4017 * ( R —Xj=1 WjST
1
p

0.29 % <Cvar}2" (f+aTZlT 13/1)>P>

C'Uarn

St:
yl"’(zjL W Tij+ &) = Ep i=1,..,T
Yiati<k
w; < Ut Jj=1,..,n
W 2 Lt,  j=L..n

jeaw; =1
W] ;yl 2 0

tj € {0,1}

v

(O dal,

g3 sbasl

sl (b (V) dansiz Jas puizmen 5 (V) 5 (V) (V0)laly)) duacss slaJre Jo b (i cpl

el oy (£) 9

(0) Johis Bllas gubs ATAF-1TAA

Sy g odd Gl whew lise Sl F (ol 5,5 (K)plow 2w )3 oS b slaws ctimgly ol

e ol oa 4B Sl )3 +[o) ol (1) <8505 pe jlesd (gl 8 e Glie S8l g /Y olee (1)

1w 00 o3liwl (Y~

) alaily 5l e 2 033k dglore (gl

! Fuzzy Best-Worst Method (Fuzzy BWM)



\Al

) b)lowz IY 2,90 AEXRS s T PYRYY

whew 0351=(0,93,3] Cuasd =090 Jol CuauBlF 608 dgu [ 090 Jol o (Ve abay,
WBad ST Oy &lgi 51 SY 2 bl IFAL-ITAA b Jlo g w0 Jgai>
Sl Cul giusa Sy M) 3590 0330
Lsa Juw
- & & - & & - - 5 ) JES
pd OJ3 S i 0 jladi pd OJ3 S i 0 jladds ad 039 S i 0l
Y Y. VY Yo Y Y.
Y X Y Y'Y NE Yo
N A . . .
/ s JYYTY > /¥ vY Yray
Y KX R 75 Y YY)
- - eYE FA - N
N N Y YY) - N
Y 3 Y Xz Y 'Y
Y ¥ Y Y YA Y Y. ras
~/\‘ AY ~/\‘\l\ Ao ~/\ A
) KX Y EE Y XK
Y 3 Y Y. Y Y.
Y > Y ) Y YA Yras
) KX Y EE NE A
Y RE NE YYY Y XK
Y > aFY Xz Y Y.
VAN 7 oY Y. YA YY)
Y % YV ) Y Yy yy¥ay
) VY ¥ Y Yy Y YA
N N ¥ YA - N
¥ 3 Y YA Y Yy
oY 0 JAYY 12 oY Fv
o AS JYAA 3% oY VY YYAA
Y VYV F o4 Yoy N 1Y,
- - VI3 EE - -
- - JYVY VY. - -
Alsw s P gl & ol Jlro (wigy (wlwlw YFAE-IYAA b Jlw dgs a1 Jgo
e 2 oidlo 5 (59 9 e CS 30 Lo Jlo
N ¢ ooy \
.o FF /Y- ¥
;oo ¥ ofe ) Y
¥ ooN. \$
.o SA NAYYS Y
SATY Y Y. \YA¥
o o¥ ofeye Yy
. eFF YRLR Yo
SAYY oY Y
ST Ixy- o
oo ¥ ofoN. [




o Oliade a1 dagi b 595l plow s (g 5luvdiar Jo dawgd

\Al

e 2 owidlo 5 (59 9 ke CS 30 Lo Ju
V0 ooy SA
e vy /o0 A
SN oY WY
SN Y WY
SN Y WY
ool ey %
Y. AT WY
B I¥ee Y-
LRV FANAY YA
ERRY oY sy
. a- <Na¥ A
oeed ey AS 8
BRI Sy aA
BRI Sy 14
AR <ISY. W
oYY oo WYY
ool ofeye WY
LR AR \
LR AR \4
LR AR A\
AR NARE A
oo o¥ ooy vy
AR Y. YA
e ¥ ofeN. v was
oerY o[\F 55
¥y AR A-
oYY ofeae AY
SWVY ARS Ma
5 Y¥ o[<AY WY
LR AR WYy
0¥ Y. Y
VYV N s
oyeed ey %
ooV o[+\¥ a
¥ oo W
)YV Y. Y. YAy
Y0 o/+0) Yy
VYV Y. vy
VYV N YA
VYV Y. ¥
<VYY AR AN
<VYY AR I
<)Y AR Yy ARV
V¥Y AR YA




vy Y o,lond VY 0,95 VE v o imiuo Cuyprte

e 2 o0l (339 39 ople S o 0l Jlo
PV e £\
oo5Y WALR! \id
INE5 /YA v
VPV N vy
VPV e A
IR ye- AS
N R o -¥Y V)
A AIoY¥ A
DAY ARt WY

(V4) bl ol 52 WAA B AYAY oSl (b dige plow o p3 485 )13 slapew 09 (F) Joo Gillase

.Caml OJ«OT WJQCX) 9 VO c\" cY’ AR cY c\).g]).g LSLQ Pd‘)l dq 9é.al> )Lﬁ,q.,o L)»s)

ol Jan 3,Shoe o3
) ool pllyg Lawgi oS 0ol (sl dtste slades S5 53 005y Jio ez 3Sbos dunlio jolite &
3 bt & o3k Cuns b S Sy & 3k o)l s (pa3ls cpl (VFao L) 390 oolitel i
033k 53y Hleme Bliadl pa (il 55 (Bl 03jL) Suy g (2l 033l 1 Sk 035k Hlake 5 395 00 0al
“aploys Cap (St ot bl aLih (635 )l jle o (sli slads amd e (LS 1) ool sy

SRp = (7p —T¢)/0p (VY i,

el 2 (S g (:S0) Sy 9% 93 S0len T (Blog 199 (o o 03 SSlon £ T ey (3l 2
ol A 0331 Hlze Byl : Op g (Hlas 5y90 slaJlo (b (655 30 SSb doliiy

mdol S5 xSke Bayb a5 Al e Sl o Ay dew (205 Ao 4 5l )l s dbre jelate 4
dsloeo oo Glgl g sl ) s wres ol 035l )3 (F) 5 (8) Jgliz 1 osel sy o 52 (55 0
2] oo Cands (YY) alasly 515150 s 0330 Cpwismads D9 0

2 oop JS 0adls —oyed Jol 3 peygr JS padls ) [ oyed Jol 3 ooy JS pa3ls
o (VY akal,
i s 0351 = (099,51

ol odel vy H3b deaw pmicmed 9 Ban dix Jde g ddas ST by Jdo 0yl asli (V) Jgi>

! william Sharpe
2. Reward-to-variability Ratio (RVAR)




e lo g Ollade & dagi b 5 g8 ylo olow s (g5lwding Jobo drangi ve
VWAL IFAA gl Sl dinge cons 835 Y Jgun
A only | 43 i3 Jua 6 Jwdisas Jaa s)b:"\-%m c?-u s;w‘-aﬂ-w Jaa
(1Y) 4dai (19) ddai S Slaia) Gl g 043k Juw
(VV) 4kl (V7) 4k (12) 4k

YA L,OYY BEIT Y s YYa¥
00 VAR Y,AAY oY) YV, 0¥ yraa
KT T LFYY LTY LAY yras
CAD Y, Ve Y,Y4) ., TFA Y,YOY yray
VS ¥ - L Y/VE- ARE! YTAA
5y y/YYa V7Y F Jary V/FY 7o
NEIN Y/¥hAa Y/¥AY JAFD Y/ 74 op
Y FY Y FY Y FY JYEY S EY Iy
.,744 JANF VX JEYF Y\A? Cld L

9 L 530 4 st eSyb wilise o 03l (P) slaglg il & gole Jlhne gy sl b () Jgio ol
M AL & claoylos b eS8 ys Jb plaew P=1 ;0 WAA Jlo 5 Jlie (cly .ol o0 039338) aigy ploww uw b
Py o glgie 4 Y 9 Vo) SV AB FAlaojleis b oS s mn P2 5 g whoads Byee w3 <l 86y
5 osd (Bymo plow 5 (slp ddr €858 Glsie 4 55 W o)l <8 pb P20, pizmen il oad (B pne
Jao gl b ol sl o3ga (3o (s (532l 9 BLSI LIS agr 4 VY 9 VY o)lad gocS )5 P=00)
a oS col Bl il oS s edjlgy 4 S s Hlas )l diae S aps s 3L slaply ol 4 ddaans
B> S meas lp izt sl Blyial g gyl g oad ald Sosen g blue pé S (lgie
Sl Cldgtune g 005 i i U sla i Jlo opl 0 &S cwl Jbs jo pl il odly 18 IS 4l

sl 03903 (Byme (LIS Ale s a4y £S5 Sy (il dlgaS Jao 9 €550 ¥ plaS o

(Silodindin Ban b sloJue (il 4 odal Cunts )l 0y00 o 295 0 dlan o (¥) S gl eanlito b (riren
Plee iy @ il dew 5 @il diainy Sl Sy ilodieS ¢ (slonl Colgiue gilodiln @il
EilodigaS 5 033 (gl (gl Jas 45 smd e Ui oyl g SBlse +/SAA 5 SJAAE /<08 - /FYS A\AS
Slr s ol 5 il o Byo Slaal l)ls o)liSeylo o 5 axsl o ,Shas 3 (Sh> i &2 S,
5 (-PEYS) 3,80as oypyieS cslainl Culgtoms (63loiudny BanCS5 Jho ,530 Gy 5 S odlil bl &
Sy 3 03 oo 39 & 5 o) Jonn 45l o] 5 4 (ol 5 2l 1y (S 5 033L) oyl a5l blod
SilwdineS Ban jl do > AY/Y w003l (gilwdiuins Ban jl o > VF/D 35 ideh cpl (oolpguiny Jdo S 0 dx g8
Ml S & Canmd (a0 ol 0503 g 03903 039l |y (elain] Culgtune (giludindn Bun Lo Ve e 5 S,
Bud dw p Hile S Bua Bl dw Glojer gileaigy ed Joe opl [0 Oile a4l 03500 S
O eddle Jb olagl S glls (ISl gl owbio Jow com ol 5 g 00ge 18, adlie

el 00908 &1l elaiz] sl aw jo (6105 A Lo o




yo Y oylows VY 0490 VL4 e ( Lrieo Co e

S A g S

SilwaiaS ¢ slonl cgine luaiin @il (gjluaidn BT Gladse Jold Jao e piegh ool »
b 5 (Pl ool (sbom lasl 3)50 035k dnolore jolaie 4y Ll mel> jlxe (09) b dddadiz Jhe g S
Cansg | sy 2bi)l &S Jo g8 claadls (ggy podd i atels b (g S0l Jae jl oel cawds abolite
pomaie Jmo S a5 [byh Sy (yme 50 b)) Jde Sy dmlme gl g 15 olital s S 0 o]
i loini 035l (il 5 b A (S ool o 15 L) ablite ollS (g b e S,
aw ool gle il a8y g Al > ol gol Jlhme 3)S0g) b &S sl Sy (gilwainaS g sloi] Colgis
Qe g bli gminn 4 e dilizee oad o (P) (lagly ol & (ooleiig Jio (slpl 8 )] Gan &
5 e OIS oy 4 Jluoyp )3 ST sl Jie &) Cond (gyidey S )b 5 0d S ey Py G
sl 53 plow dw QB 3590 53 (6 S waeal Sl Ty o balas o g glite (Sl gl il g Lagy )l aoxs >
onl 4 390 03938 s & (s> (SloSyb yuti slo Polas b Jae (clipl b cplplis ol 15 oIS 4oy
o pzren g 0Bk BT sl Jue b Jio (ol 3)Sles duoliiejlate 4 ol 3 )l Jae sl Il g5
e 93 ol oS il |y oladew Jho & Cunl (oo cpty SYL 0)l5 0)0 A odliul )L a3 LS 5l ik
@ )l e 0ped (VL &5 0 Gl gl Al o dew plu 4 Cud (VL 5 Slas s Sy g 035k
S5 sl die Gimogy cnl (sl ol o)l poladl Sy (gilwaineS’ 5 o3l (gilwaiin s i 4 iy
LS lagingy @b b ams ool adn )5 Jlo Bpo Slial b ol)liSalepw sl o 1) be b
e 3b o e (WA5) 635 8 5 35l 5 SSon (Bl (7] 5T 5 oy e ol oS
5 un b aw I o a5l ao,d YF/O J8lus 3905 03] yeus ol s 0ylid 0 p0 wlusl p (odlgidiy Jo
S 1) omlio ploww duws g 03905 S ikt & G (g )W 0p0 2)late Blaal e jles (5] )85
5 Bl lazdls oVl Leloin] Culgiun oyes 4 Say) disaS 5 035l dlsshr b sloS b oy 1 LS dgen
g 05L& eloial Clgtue 0jg 53 iy P S (B b (ol Jre cnlpl (Cunl 03905 (Byne
13 6354 e yew 45 aioa®dle Lo Sl S sl a8 asle rew el omolio (655 51058 1 splie S,
Slaal I pisa 53,5 LA L sl OIS 4l ol L) cnl o caal ools 13 el ploasar
L odss SlcS 1l plow w3 o 4 (il Sy 203 VAT 5 208 03]k 20 )3 YO/D) 355 eyl 5 (Jlo
a5 ol ui:ilo Sladg sl coles bl jo Galf L:a(j Sb el g 5y L;ch...:»l Ced giunn 0 ol
(Vo1 ) oy g rigmmSlio pol)oS L 9 (VoOT) B Lo 5 ClgMaaylogs g slo gy 5l Jol> mmbi b
R R PEIN

29 0 81 ST Olidos cas ) sldlgiin 4l )

S5 b cuaad pie Lulyd )0 a8yl (eloinl Culgiue 0ped lorin jolate 4 (556 il I g -

Dged odlawl abliie o) 5 0nd Joass deld b (oS00l e



e log SlinMo &4 4257 b FrsS o plig s (5 jlsint Jio drusss v

Jo lp an i iluding by ple I Ol ale Hlne (o) 2D g (piSu il (homiw jslaie 4 -
D903 duwlie |y 2uls g odlitwl dliue

& e asre Cuj Culgtue S 3 Mo 31y pliw duw b At 33 )R> B gl & Ol o -
Matiogd o oS s plasw Bl ) 028 3anST (63 lime il 9 (ST S8 g e s Elaal
S aled el yins dote pl s Uy, (slid Cunl zusly 3905 0Ll Mt Curnds

slodjglins 4 Glgie Gimgh cnl ) 0ad Bl mels Jlre Juo gl il sla P gl sl b Sl s b -

2,8 pla8l (55 el sl plaew A Sl ptl (Byme ) oy

NS wyp 3590 (amgn (pl )3 S dsely g I8 g cnS dly o by, dles I elan] e (S0d oyl
g Llod plasw dow (gl disy Coupd 9 85 )18 oS g 4555 390 il S5

Qb

5 5 (T 2Slos slal o lp> eS8 G ey adlle (W) (o ity (SIS S g
NO-AY: (V)F ¢ (oplblas dolibas 930S 35 33))

Gllao ool (ko Jilas b plaes du (gloaiine (WAF) Lo ol Bgiomo tgyuieS S flio) sy 192 o
AT5-496 (PR «iwis i golice sl 15

COFY P st Copte GIUBVAR Sy o b pligs b (il posiz bt 3 S35 w250 5
DY

0B G5 Jae 33)08) plasw s (ol iy (IYAF) e desme oy B g puseSeonsSl i «(5SuSike abS
NAY-Y0R ,(Y)a :ujlo w/u.to .J/u.b/} (c.‘ol.&zm u.sl)lf S99 c_{m.s)

Ll g ablite oL 3l b plw dew ilodingg (ITA0) Lopedle ((Bgine fgpusiS w0l fnine )95
685-T06(F) o izt cypito lagsb

2 UT ).ul; 9 me«f).u: GCLQ.A>] Lg)"‘\’ w.lf».«w:: L5L°J1 O (\Y“\;) .)Lm)ﬁ ‘M?DL‘:" ‘O)))B ;UJLa) ‘o] dew ((Sgwgo
MY A (YN e oo (plblus ingly ale dolihiad  Jlo SleMbl 28 Sl gas

Cax g (65 SB§ o )s5 0,Sloe duglds (WWAR) . e wlj (gl fl @ie e yluole Loy o Slyag § aioee dpus >0l a0
Ml @hsl org > obly - Ske Juo jl odlitul b (656 odin ile a3 3B LS w2 g

Spd Codgimo 136 (WWAY) dgame ¢ Jusgio Dgamme ¢ Sbyld Hoten! (ST Je ((g59,8 GBI L Slas (w)lo Ll

(Ve o oln] Copdo doliiiagiy . Solgls e g Sl cla)ls 5 cosS p» Jbo 3, Slos p S s clasl
AV-\YY



Yy ] a)lo.&‘\\"a”:‘\in cé&b@%ﬁd&

References

Amin, V., Faghani Makrani, K., & zabihi, A. (2018). The Study of the Relationship Between
Government Firms, Dimensions of Corporate Sustainability Performance and Firm Value.
Journal of Governmental Accounting and Auditing, 4(2), 75-92. (in persian)

Abdelaziz, F. B., & Abed, M. (2018). Ethics in Investment and Portfolio Selection: A Review.
Financial Decision Aid Using Multiple Criteria, 197-217.

Alipour Jorshari, A., Yakideh, K., & Mahfoozi, G. (2017). Portfolio Optimization with
Minimum Average Absolute Deviations of Cross- efficiency. Industrial Management
Journal, 9(3), 475-496. (in persian)

Brin, P. V., & Nehme, M. N. (2019). Corporate social responsibility: analysis of theories and
models.EUREKA: Social and Humanities,5,22-30.

Cacador, S., Dias, J. M., & Godinho, P. (2021). Portfolio selection under uncertainty: a new
methodology for computing relative-robust solutions. International Transactions in
Operational Research, 28(3), 1296-1329.

Carroll, A. B. (1979). A three-dimensional conceptual model of corporate performance.
Academy of management review, 4(4), 497-505.

Chen, W, Li, S. S., Zhang, J., & Mehlawat, M. K. (2020). A comprehensive model for fuzzy
multi-objective portfolio selection based on DEA cross-efficiency model. Soft computing,
24(4), 2515-2526.

Chen, Y. T., & Yang, H. Q. (2020). Multi-period mean-variance portfolio selection with
practical constraints using heuristic genetic algorithms. International Journal of
Computational Economics and Econometrics, 10(3), 209-221.

Cheng, C. H., & Lin, Y. (2002). Evaluating the best main battle tank using fuzzy decision
theory with linguistic criteria evaluation. European journal of operational research,
142(1), 174-186.

Cooper, W. W., Park, K. S., & Pastor, J. T. (1999). RAM: A range adjusted measure of
inefficiency for use with additive models, and relations to other models and measures in
DEA. Journal of Productivity Analysis, 11(1), 5-42.

Dai, Z., Zhu, H., & Wen, F. (2020). Two nonparametric approaches to mean absolute deviation
portfolio selection model. Journal of Industrial & Management Optimization,16(5), 2283.

Doyle, J., & Green, R. (1994). Efficiency and cross-efficiency in DEA: Derivations, meanings
and uses. Journal of the operational research society, 45(5), 567-578.

Duran-Santomil, P., Otero-Gonzélez, L., Correia-Domingues, R. H., & Reboredo, J. C. (2019).
Does sustainability score impact mutual fund performance?. Sustainability, 11(10), 2972.

Edirisinghe, N. C. P., & Zhang, X. (2008). Portfolio selection under DEA-based relative
financial strength indicators: case of US industries. Journal of the Operational Research
Society, 59(6), 842-856.

El Ghoul, S., Guedhami, O., Kwok, C. C., & Mishra, D. R. (2011). Does corporate social
responsibility affect the cost of capital?. Journal of Banking & Finance, 35(9), 2388-
2406.

Garcia, F., Gonzalez-Bueno, J., Oliver, J., & Riley, N. (2019). Selecting socially responsible
portfolios: a fuzzy multicriteria approach. Sustainability, 11(9), 2496.



e log SlinMo &4 4257 b FrsS o plig s (5 jlsint Jio drusss YA

Garcia-Martinez, G., Guijarro, F., & Poyatos, J. A. (2019). Measuring the social responsibility
of European companies: a goal programming approach. International transactions in
operational research, 26(3), 1074-1095.

Ghandehari, M., Azar, A., Yazdanian, A.R., & Golarzi, Gh. (2019). A Hybrid Model of
Stochastic Dynamic Programming and Genetic Algorithm for Multistage Portfolio
Optimization with GlueVaR Risk Measurement. Industrial Management Journal,11(3),
517-542. (in persian)

Goodarzi, M., Yakideh.K., Mahfoozi.GH. (2017). Portfolio optimization by synthesis of
crossefficiency and Game theory. Journal of Industrial Management, 8(4), (2017), 685-
706. (in Persian)

Grootveld, H., & Hallerbach, W. (1999). Variance vs downside risk: Is there really that much
difference?. European Journal of operational research, 114(2), 304-319.

Guo, S., & Zhao, H. (2017). Fuzzy best-worst multi-criteria decision-making method and its
applications. Knowledge-Based Systems, 121, 23-3.

Gupta, P., Mehlawat, M. K., & Saxena, A. (2013). Hybrid optimization models of portfolio
selection involving financial and ethical considerations. Knowledge-Based Systems, 37,
318-337.

Gupta, P., Mehlawat, M. K., Kumar, A., Yadav, S., & Aggarwal, A. (2020). A credibilistic
fuzzy DEA approach for portfolio efficiency evaluation and rebalancing toward
benchmark portfolios using positive and negative returns. International Journal of Fuzzy
Systems, 22(3), 824-843.

Hsu, Y. L., Lee, C. H., Kreng, V. B. (2010). The application of Fuzzy Delphi Method and Fuzzy
AHP in lubricant regenerative technology selection. Expert Systems with Applications,
37, 419-425.

Jorion, P. H. (1996). Value at Risk: A New Benchmark for Measuring Derivatives. Irwin
Professional Publ., New York.

Kazemi Miyangaskari, M., Yakideh, K., & Gholizadeh, M. (2017). Portfolio Optimization (The
Application of Value at Risk Model on Cross Efficiency). Financial Management
Strategy, 5(2), 159-183. (in persian)

Konno, H., & Yamazaki, H. (1991). Mean-absolute deviation portfolio optimization model and
its applications to Tokyo stock market. Management science, 37(5), 519-531.

Konno, H., Shirakawa, H., & Yamazaki, H. (1993). A mean-absolute deviation-skewness
portfolio optimization model. Annals of Operations Research, 45(1), 205-220.

Liagkouras, K., Metaxiotis, K., & Tsihrintzis, G. (2020). Incorporating environmental and
social considerations into the portfolio optimization process. Annals of Operations
Research, 1-26.

Lim, S., Oh, K. W., & Zhu, J. (2014). Use of DEA cross-efficiency evaluation in portfolio
selection: An application to Korean stock market. European Journal of Operational
Research, 236(1), 361-368.

Lu, J., Ren, L., Zhang, C., Rong, D., Ahmed, R. R., & Streimikis, J. (2020). Modified Carroll’s
pyramid of corporate social responsibility to enhance organizational performance of
SMEs industry. Journal of Cleaner Production, 271, 122456.

Markowitz, H. (1952). Portfolio selection. The journal of finance, 7(1), 77-91.

Mirlohi, S., Tehrani, R., abbasian, E., & Jaberizadeh, A. (2021). Comparison of the
Performance of Genetic and Hunting Search Algorithms in Portfolio Optimization Using



Y4 ] a)lo.&‘\\"a”:‘\in cé&b@%ﬁd&

Mean-Variance Model Based on Fuzzy Logic in Tehran Stock Exchange. Journal of
Securities Exchange, 13(52),71-95. (in persian).

Mousavi, S., Rezaei, F., & Shahveisi, F. (2017). Developing the corporate social responsibility
Model and its impact on the Qualitative Characteristics of Financial
Information. Management Accounting, 10(33), 89-108. (in persian)

Sharpe, W. F. (1964). Capital asset prices: A theory of market equilibrium under conditions of
risk. The journal of finance, 19(3), 425-442.

Rockafellar, R. T. & Uryasev, S. (2000). Optimization of conditional value-at-risk. Journal
ofRisk, 2(3), 21-41.

Speranza MG (1993) Linear programming models for portfolio optimization. Journal of
Finance. 4:107-123.

Ximei, L., Latif, Z., Changfeng, W., Latif, S., Khan, Z., & Wang, X. (2018). Mean-variance-
kurtosis hybrid multi-objective portfolio optimization model with a defined investment
ratio. Journal of Engineering Technology, 6(1), 293-306.

Yadolahi Farsi, J., Aghajani Afrouzi, A., Ahmadpour Dariani, M., & Motevasseli, M. (2019).
The Impact of Corporate Social Responsibility on Financial Performance of Family and
Nonfamily Businesses. Journal of Executive Management, 10(20), 97-122. (in persian)

Yan, W., & Li, S. (2009). A class of multi-period semi-variance portfolio selection with a four-
factor futures price model. Journal of Applied Mathematics and Computing, 29(1-2), 19.

Goh, J. W., Lim, K. G., Sim, M., & Zhang, W. (2012). Portfolio value-at-risk optimization for
asymmetrically distributed asset returns. European Journal of Operational
Research, 221(2), 397-406.



