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8  El DuPont de Nemours 42% 18  The Coca-Cola Co. 43% 28 Verizon Comm. 100%
9 Walt Disney 56% 19 McDonald’s Corp. 76% 29 Wal-Mart Stores 36%
10  General Electric 76% 20 3M Co. 40% 30  Exxon Mobil Corp. 47%
DEA Jas s ¥ Jsar
100%

80%

60%

MR

20%

o 11 I AEEN I I
Qq\ & QPQ:(‘ éi;&fﬁ?i (@*‘\:z@ig}s(f;@&tg@ﬁ&%& \%@:@i‘\o "icséi@o:;m(ib“@%@t;%cib @e} 6"&0\?‘“ £o¢§o®i§i§c(®c°&
\&Qﬁi Q;5‘:\{_0 90"90 Q&t}z \;&Zé‘éb@%oi $$ | (Jo:é)(\‘:‘!\os@ %t(’zip" & & < z;b \z&c,o&\ e’i,@i:r} 3&(9 o
‘,@é 00§ RS &8 N <8 @Q«@&\)‘i\;@ § &

DEA Jus mls ylspes 1Y IS

rl@w@&\;&é\{:)lya\qulf@o.SLng{‘_glIJlf‘;\)l:(diSJ}:wl:J\}A)DEAdJﬁjsa&o:L&MIr@j\:)‘}nAd"d}.b;L;;.Ua.n

.Jﬁ@@;ﬁ)bﬂjkdj‘jﬁﬁw St

Plew daw (S3lo ding 190 56 -Y-o



i s Oote (5555 & bg o 5o Sln 5 )55 (90l Sl e b (ST (55 el 3,80 55 b ploms o (5l e & Samd 23 0 55

.MQ@(FWGP)@j)@b)Tdk)mUﬁd.uL;,;.F»Jd\slﬂa;&»‘b)}adh(\\')g(w).hgl))&lha.mu@el.@‘(a:jlij&i))

O RE Ups PB C dpy Bri Bpa
min ——npp + nD + —ngg + —n + X npe + —nHpy+ pR[ + pD ay)
K "‘DA T ks kpp " J"0* 7T kpy ki /‘m !
subject to
0
Z RIjx; 4 ngp— prp = by
i=1
300
Z RE;x;+ npp— pre = bre
j=1
Z DAjx;+ npy— pps = bpy
J=1
\ (")
Z ESjx;j+ ngs — pps = bgs
30
Z PB;x;+ npg— ppg = bpp
j=1
Z OCix;+ noc — poc = boc
j=1
30
D DY+ npy — ppy = by
J=1
30
2 =1
J=1
x; >0 j = 1, ..., 30 and all » and p variables =0.

wl;:%@\j\:—&.&)‘i’ G.af,ﬁ);d.\ﬁ&_lsu@,),ol}»@uggw /\:l.bu‘dSCLg,« bl dde glg gl s 5
3055 da sla slae pralie sl oo SlasT Jie 3 (36 Coalad pude (5115 e &G Oy 033k 5 Sy ite 35 5 )3 (e

ML&ﬁ)Cﬁde\ﬁ))é)L@d‘})}d%‘fﬂw

Srs RI RE DA PB ES oC DY | Eff
e 0 6 1 3 5 4 2 -
G5 P 7 0 1 0 0 0 0 -

ob,T 0.000 0.300 0.615 3379 2840 1.123 2.609 | 100%

Alcoa 0.013 0.025 0.037 | 0.002 0.003 0.005 | 0563 1.270 -1.060 0.337 0.910 | 100%
Chevron 0.010 0.015 0.020 | 0.038 0.043 0.049 | 0433 1.680 5.240 0.647 3510 | 81%
Intel Co. 0.018 0.019 0.020 | 014 -0.113 -0.08 | 0.210 2690 0.770 1.630 3.120 | 100%




Merck & Co. | 0.008 0.013 0.018 | 9055 0.071 0.093 | 0449 1920 5.650 0.149 4.150
Pfizer Inc. 0.008 0.015 0.022 | 0024 0036 0051 | 0573 1630 1.230 0.643 4.130
AT&T 0.009 0.010 0.011 | p116 0.129 0.14 | 0.619 1.620 2.120 1.015 5.810
Travelers Co. | 0.004 0.013 0.030 | 0.037 0049 0057 | 0.765 0.020 6.330 11.26 0.590
Verizon Com. | 0.003 0.012 0.200 | 0147 0.152 0.155 | 0.629 2260 1.290 1279 5.950
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# Stocks a=02 a=04 a=06 0=0.8
1 Alcoa 0% 0% 0% 0%
2 Chevron 0% 0% 0% 0%
3 Intel Corporation 0% 33% 58% 61%
4 Merck & Co. 33% 39% 41% 34%
5 Pfizer Inc. 0% 0% 0% 0%
6 AT&T 0% 0% 0% 0%
7 | The Travelers Companies 2% 0% 1% 5%
8 | Verizon Communications 65% 28% 0% 0%
- 4 0.442 0.452 0.466 0.489
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Two-Level Portfolio Optimization Considering Fundamental
Index in Fuzzy Uncertainty Environments

Mohammad Parkhid, Emran Mohammadi

Abstract

Portfolio construction and achieving the set of securities with the most desirability is one of the
most critical problems in financial markets. Generally, there are two types of financial problems
in literature, choosing the right stock portfolio from a set of possible options which is called
portfolio selection, and calculating the portion of the purchase for each option which is called
Portfolio optimization. In this paper, a new two-phase robust portfolio selection and optimization
approach is proposed to deal with the uncertainty of the data. In the first phase of this approach,
all candidate stocks’ efficiency is measured using a data envelopment analysis (DEA) method.
Financial criteria for evaluation chosen from fundamental perspectives. Then in the second phase,
by applying the Fuzzy Weighted Goal programming (FWGP) model with criteria related to modern
portfolio theory (return and risk) as well as the mentioned criteria, the portion of investment in
each qualified stock is determined and the optimal investment portfolio is formed. Finally, the
proposed approach is implemented in a real case study of the Dow Jones Industrial Market (DJIA).
The resulting portfolios for the proposed models are compared against each other as well as against
the Dow Jones Industrial Average index. The results show that for the data used and factors
investigated some of the constructed portfolios, with a much smaller number of constituents, could
potentially outperform DJIA in terms of their performance.

Keywords: Portfolio optimization, Fundamental analysis, Goal programming, Fuzzy uncertainty,
Data envelopment analysis



