" o “/

% LU"" 1

Co g g Rleo wddien tousidly

Ca p 0 09,5
i) sl 15 Aoyl

b T Gamlio 9 5 5N 5 Sla g5 3 00Lii! U plew duw (g jludiungy 9 LI
8 y1ole G191 w9 5130 50 U030 o YU pd (IS S
A o)l

Losal, olwl

Yoo e oo SO

:)jl.«iw sl

T Og> oo piSS

WAR 9 e






‘Ss‘o)d'ég s:.‘.

s . b
AT

(o5 onl slesaly bl & )5 o (LSS 5 Lo W 5l iwilo oo s 995 5l izl o
2 ol i G 55m g eil sl 1) plitel 5 S Coles (Yoo (Ao uimo 35 BT Ol
sgbiee bl 5l pizran aiiBgal i DT Gej0 5 (S oly e 4 o5 fmlaiged Gigel B 1) Gl
£ 5wl (Lial (68 1,5 5 8.8 (sloo,glive (gl el Vo> dss S BT Gl Y

WAyl ol IS (g0,90 oLl ua}YL 9 0SB laml 5l e yaml S aslul seles 51 aslsl o
550 Gl Gl ((Byal 58 GBI Qliz azmen gasilul (idgel Jlawy plial 5l a5 o)l Susbi
Sgr p2lsn s> 95U (a3 YL sy 258 QBT Gl 5 (55,8l ssmse 250 BT Gl et
@ oleiel (po 4y a8 goliwl (il 035 oL 51, i/ 55 S BT Gl Glas 5 oo Garw S
gl |y b

S ol 250 5 065 et 550 (Sl 550 Q3 1S el 255 GLBT shsasles |
Lo cs 30 00l (slooyglive b a5 ol 150 @l5 1 5 5l ks glodns (NS pizran o)l 3Kl
Adgad (5L pagaste SlBgl 5l eolaiul jo ¢ pling 4z o

e pdali p O @) g Glinlas,Ken alaly 4 ST Jeelow oatge BT Sl
oIS (g bz g Cu e 09,5 pyime il 5 Slas,San 5 Dlox clales ;o @100 (o)
| A 8550 Wit (S5 lagS 45 ilings 55 g laenn) e LT g ,0ls Saio
GMe ke g L) edigs (syhnz dlad Ludige iy hbuas edige LBT il o



ouS
& DY 5 Dlegoge (lizen (ol (18 Sluol 0525 b 5 g bagi s 5l oolinusl 9381 59, aidy b (elid 40
Sails il a5y @bk Glsie a olnl om sla il (e 1S ez ae; ol o S8 by
L 5 swbe )lnl sail)l e iaghy cnl 5l B adly oo Slegdge 9 SYIsw (nl & Ealy )3 (os Slagies
Slodl golz gy (ol hRgh el (55850 DLl (658 )0 (pdiie § raatie 4 SWS gly
ol 2 Sr970 4 5985 3 (Silwdinte 9 Sl (S ,0 A pdy Sjgo Slah S g bl iy 9 £adge
pisl Sl Jlesl 4 oo )0l sla b, ol panidd sl b aiSlo p (iluaie slobyy 5 il
2 obarin] SB35 (B g8)8)8 09,5 akeo il 5 LS o5 oSG 0 )5 51 g waar
G oeojloyon i 8,30 B0 plews o 5l g Old Sl Bhsl Ly DBl 0o ss8he ilwainte it
Ol 0 mizmen led Ol 1) - lejen jeb A Al 003L 5 aleS Sy, sl i Lg.’.l-“*-:w
A 2Ll s i3l lp (a0l 25 X0 (SSr a0 S A ples e lesh
Srsog)5 S 4y g 0,551 Ho l ool b alise (598559 90 JuSCid @y (a¥le Jlie (o dilale 2030)
3 9 OBy ‘Lcnw:;i)gﬁl 09,5 4w 3,Slos ghuslio 5 ioriw Sy aldl yo g o0 als,y alale g AVl
by byl oo sloos syslaez @ 3T 09,5 90 5l iy a1 L GKaSo b ye L sla o3l
G oz oty sf)) o S Sl in gl slassi,n G4l o walys aisl ) dalidi
0092 YU 5oyl (69,8 IS Lo jus e S s 5 oz 9 OB S s (lexe 4 SIS e
-0 0k geil seye0 plgie b ol 5l aS amle b lojge ik (Aly Lmlpd jo da)Sesl aiges lgie 4
@5 Syl plew dagssi g cnl @b 2Bly L o Bl (088 55k 4 S0 O ke 4 1s S oo Jlosl o9l
Sl wbido wlol 5 09,5 aw 2 o, Sles (olyd ;o Wigd oo (5 IS @adie gl wl b olo il Do
=P 5 kol Sl bl ead aale (o9 yn O See Giomiw ln S lue 2 ooad b
(sl sloanslio b 03,8 o yB 4dd ocdni 505l 5 (Aolem ST iy ly i 5 ol (y505] 8550 < img

5,8khes Lasgie Crer (6 loline gt a8 wiles o ST s 5 5dy 5o 08,5 dw ol 5,Slas Lasie Cy



4 00303] (50399 55 2,595 99 8 Oizped )l S97 g Loy sl 5 Shos basgie § (5 55 e slads
5 i )osl @l Kes Cae o wiladly Cews (VL (205l 4 0dged Joe L (55855 ) e Lawgie sk
35 ol 0 Shae Loyt L o 5ol o Slae Luwgis Bl 0l o Jsine 5 coslio g disge duls & By
580les lawgio 45 0 ateiie did odad 505l Gl wyn ;0 Sy5b 4 w)ls (5 loline iglas 5,50,
alale) 639,9 SleMbl g5 uiie el 09y 1,05l 0, Sloe 5| i (5 loline haws o oy )5l o ()1 5
s slas pSamt doaidl cpl @ 4z b og 03,55 bl oo o Shee p sloline 36 s (WYL L
& s 0l 38559 il J> L ol ()50 g b 6801 o Shoe oS Ll &wﬁ‘ 1hd 95lge 5l o le
Sy, 5l eslaiwl wisls y so g Sladl ( Jbo caSin milin B po 4y s LSS Gy 9S T &S 5 5
AL @l s phse il @ plis a4 B GBS gt 5 0sdee drog DUL 4 Slag)y
"ot 2955 S99 (6,15 5 eSS 4 Lol g5 0 LSS (sokes (sLle 4 4z g3 b Ll og winlys
s sl oKl 5l solaiwl (5,05 el cpl jo Slae a5 ab sols i ragh 4o aS Ll Ll wigd
G (55155 5 5 (Il ol oS o]l i el dlaiadisn (53,505, Loyl sl el g0y 50 o s
colo el ppf job 4 U Wed oo (gein) )Tk pn S 20 plow W Wl ) el
SlL] 5l soliiul @Yl 5 ailale Sledlbl covie lads LSy o Shoe 4y azgs b Il 0igd (595,50
b alie o e il B g 5V S il 5 Soml lbre ez s 4 il
3 Byo Lo ;o801 45T @ 4258 b ecales 53 290000 dmogt o Singly 5 oLl 4 wlale slabios
50k Gsim b oamlie ;o (Jo3 BB o Sles 5 wisgel oolaul (58,0 LSS Cqxr (Fu,b ledlbl
e g Cead 13 e, Sl LolSail 5 i ,Sl 45 IS 5l cond b Chand S cdindls o5
D55 50 )18 Wy 9590 0l w bl I 25 Glid oo JBL 5o

G11; C63; C61 :(JEL classification) solaisl olod! slo Jb,g; olol p sdvdiws

Gilwaiaty S8 e 6 (plew dw) S9 e Gilwaiae 9 Copde sl LTk

S 09,5 i yoNl oyl 9 S (oS el (S e peNl (olST g (g,



aol LU 3 & e WY Lo Cow b
Pl ookl woud iy g ol b g oo il Yo (I

1. Talebi, Arash, Mohammad Ali Molaei, (May, 2010) “ Application of Genetic

2

Algorithm in Portfolio Optimization ” in the proceedings of the 1% International

Conference of Business and Economics, Thessaloniki, Greece, pp. 668-682.

2. Talebi, Arash, Mohammad Ali Molaei, and Mohammad Javad Sheikh (September,
2010) “ Performance Investigation and Comparison of Two Evolutionary Algorithms
in Portfolio Optimization: Genetic and Particle Swarm Optimization” accepted,
officially registered and will be published in the proceeding of the joint conference of
IEEE and IACSIT, The 2010 Conference On Information and Financial Engineering
(ICIFE 2010), September 17-19, 2010, Chongqing, China.
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“ Application of Genetic Algorithm in Portfolio Optimization ” , Intenational Journal of
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5. Talebi, Arash, Mohammad Ali Molaei, “Performing Complex Portfolio Selection
Analysis with the aid of Particle Swarm Optimization Algorithm ”, Under review in the

ISI Journal of Quantitative Finance, United Kingdom.
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8. “Modern Portfolio Theory and Optimization: Performance of Classic and Heuristic

Methods”
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Abstract

Contrary to the growing use of portfolios and in spite of the rich literature on the
subject, there are some problems and unanswered questions. Besides, Iran’s stock
markets, as developing and growing maekrts, need native researches to answer the
problems and unanswered questions. The aim of this work is to be a useful instrument
for helping finance practitioners and researchers with the portfolio selection problem.
While reviewing Modern Portfolio Theory’s (MPT) literature, this study describes the
advances and developments in the field of portfolio selection and optimization, and also
investigates optimization methods. Then, heuristic methods are determined efficient
methods due to the advantages they hold, and therefore, four of them, which happen to
be of the most efficient and newest ones, are selected to resolve the portfolio selection
problem with the objective of simultaneous risk minimization/return maximization in
Tehran Stock Exchange market and from the stocks of listed 50 top companies.
Moreover, to investigate the variable of input data (Annual vs. Monthly) on portfolios
performance of efficiency and effectiveness dimensions, two different portfolios are
selected via each algorithm and each input data (Annual vs. Monthly). Thereafter, in
order to survey the performance of algorithms, experts and amateurs altogether, experts
and amateurs are defined by the author in the first step and then their would-be
portfolios are gathered using a questionnaire. All portfolios of this research, including
eight portfolios of algorithms-input data, forty of the brokers as the representatives of
experts and forty-three of individual investors who are present at stock market, defined
as amateurs, are applied to the real data of stock market for a six-month period, called
test period; in other words, in real market, stocks are bought and hold hypothetically for
six months according to the portfolios in an inactive strategy. Finally, the performances
are calculated according to risk-adjusted indices, and then, main and subsidiary research
hypotheses are examined accordingly and via ANOVA and Scheffe’s Post Hoc tests as
statistical procedures. The results indicate that there is not a significant difference
between experts and algorithms’ performance. Moreover, both have achieved better
returns in contrast to market portfolio during the test period. Algorithms’ convergence
speeds are also reasonable. But, amateurs’ mean performance is in a significant
difference in contrast to the previous groups, as it turns out, by performing Post Hoc test
of Scheffe, experts’ and algorithms’ performance was significantly better than amateurs.

Findings also show that the variable of input data, did not have any effects on the



portfolios performances. Thus, the conclusions are: 1. As the algorithms were
compatible and consistent with the portfolio selection problem, experts, who are
invoking enormous human and financial resources to construct portfolios, are advised to
employ the algorithms instead. Following this recommendation, same effectiveness is
resulted while leading to more efficiency. 2. Amateurs are highly recommended to
construct and hold portfolios instead of individual stocks, but as they were shown not to
have a good hand in portfolio construction, using the algorithms is a wise action, at least
in the beginning, those who are not capable of constructing portfolios, are leaded to
buying investment corporations’ stocks to be a part of their portfolios indirectly. 3. As
the input data did not cause any difference in performance, using annual input data is
advised to the researchers and investors; because it needs fewer calculations and
therefore, more efficiency while maintaining the same effectiveness in contrast to its
monthly counterpart. 4. As the algorithms only used historical data to construct the
portfolios, and they achieved a good performance in contrast to the experts and the
market portfolio, the weak form of efficient market hypothesis, which approves
digestion and reflection of historical data in stock prices, seems of no effect and is under

question in Tehran Stock market.

JEL classification: C61; C63; G11

Key words: Portfolio management and optimization; Modern portfolio theory
(MPT); Evolutionary and heuristic optimization; Genetic Algorithm; GA-Nelder-
mead hybridized algorithm; Particle Swarm Optimization (PSO); Imperialist

competitive Algorithm; Stock market Experts; Stock market Amateurs.
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