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Abstract

The aim of this study is to compare the New Hybrid Method with the
usual Markowitz method in creating an optimal portfolio. To this end, at the
first stage, the future stock prices were predicted using a deep DNN learning
method and stock technical variables for the period 1397/4/2 to 1397/6/2.
Then, based on future stock prices, stock return and risk were calculated and,
by using Gravitational Algorithm, portfolio profits were maximized. This
results in creating low risk to high risk portfolios on the Pareto efficient
frontier. After that, the future return of portfolios was calculated for the next
two months, and the process was repeated for 30 weeks in the form of
weekly Rolling Window. These results were compared with the results of
usual Markovitz method for 30 periods. The results indicated that both
Markowitz and New Hybrid methods showed only better performance in
predicting stock prices of risk averse portfolios than average market index.

Keywords: Hybrid Approach; Stock Portfolio; Gravitational Research
Approach; Deep Learning.

Received: 2020.June.20, Accepted: 2020.March.10.

* Assistant Prof, Department of Economics, Yazd Universtity, Yazd, Iran.

**Ph.D. Candidate in Financial Engineering, Yazd Universtity, Yazd, Iran.

*** Associate Prof, Department of Finance and Acconting, Yazd Universtity, Yazd, Iran (Corresponding
Author). E-mail: fareed@yazd.ac.ir



YEYO-FEYY il bl AR -+
YEYO -¥5Y0 1 Suwig Sl bl ‘;‘Lo "-"-.’.)-,’,M )'.&JIW wau;
WAA b - YA oo

VEO M o e

2904 (oS 5 (wig) UL g5 ko )59, (Sl o (5]
5259501 9 DNN (805 (6585 353,15 b diage (985 9 JiSwl
1 S99

sfesteske ““ )3 ‘ﬁ%)‘ R "::w.\' :” l“' l ‘v.s' &’ ). . Lol

2>
Jgone gy 4 ploes s oy O,8bes b alglsi (S5 (59) 3,8es duglio 2l gy
03k el plows (ST sl yuiio s DNN iyos (6,50l 4 S 5 oolizl b Lit) jgliio iy sl fisS o
o 5 ociod olal p s 05 63Dy plow T Cuasd i 4 WAV/F/+Y b AYAY/-¥/-Y
A8 i i3l 3o (S ) gy b g Sy 4B b g8 S 9 dsuibre plosw Sian 9 0351
23 ol 3 o S35 e 5k S 5y ) Sy b 25 Sy slacsy sl 4 oo ol 5
sl by Gl oy S5 4w Yo gl 003D b g dsbro oyl oo g3 (dlyy lagiiy (1
ws b il by sgSile oo by ) Jobs @l b @l ol ST dlasaacs
e gy 4SO L guli Wb dunlie 0)ed Yoy (ST gl el e (S coraCuns
RISy Soin 2 k& JagSile oy rimed 9 (S lapadld Jl edlitl b plew e st
Aoy oo ) ik (a8l ke 4 Cuns (0 3,Sdes

(05 (6350l § ol )S (Gon gum o 1o ol (598 39 £ oS 3T 3,50 9 R0 31guS

YR/ callde o pdy go )l AYRANY/Y - e il ) fo )b
Ol @3 @ o&uisly olaidl jisy Lol

oyl @3 @ ol &l ¢ Jlo cwdize (8> (gommdilosen
(gt 08w 99) )yl @33 03 oKl ((gylulus 5 (Jo iou jladslymss

E-mail: fareed@yazd.ac.ir



\9Y (Q‘)&AA}C)U) ...... 4 S 5SSl S s Sy gllis S

Aodds .Y

b gy 9 ooliz oS gy S 0gd 93 gt b 3 ek o oS el (sog0s sy
iomladl gae pla R Gl clgig ol uls SGl L b aey (S5
D) By il S lp 3 1y (oulidilyy 9 Sledly cilisee slaJie 5 ) SI3 (sl oSl
CandS b9y P Syl I gy 92 cal b (S5 L ey oyl (seled o 0 U g
(ol Pluo el all JI5,50 oper o Cand  Slgi e o sl plas 436 5 JLlos
035 (poip |y opf 9 By Cumdg iantio Cundg 8 b gl 8y (Jlo dlajly o oWl
b sl adlao adlyys JISuSs oo [Y] 455 Lo dubre |y w3 L3y coliind
S5 S o S Sodjledy )+ |l lacuadd Wg o] (s i B L g g0l 3l oolatul
3 ok Cosd g (sl 3 (e 09 ST SagSll (A g oo Sy Caosd gy sy b
oy 93 3 @lgp> 9 W) ued C8 o S ity O (o O 9 (SESS S g 90 2
S5 S odg o5 5 glioe & ik doid e ijb e sy de Sy & Cglite
P8 Ll £33 3929 (gl Sglds ol (o3biy S S S (sl &7 SIS )] g 3980 e
oy by o 48 o g o B U35 el plaws sl a3 487 el ) el oo
Doy dales 568 bl pl dle bl 1)K

N lor o WS ol o 2D L] S99 )le L VOV Jlo 3 disge s5in e S
& b S alw S cwl a0l pgcyeas Jlwlgd edjl ke Sl egMe
sl HL3> p50 033 (i (> &7 S g9 S g3 Lo gy il 5)g0 003l ik ST ay
“0 SIS sl S 1y blee 3yl J Glasgermo o] & S)g0 3 1005 0 (54
Sty s Jiablpse 35 i 3 Jisloge o5y 02,5518 (0 3 Mty oy 2125
Sy Sy 5 (23l & cad ol g8 le 3,509y 2 9y S (oo I (o VY] o
3 S o odlitl g S5 a3 0s] 090 3 & ooy LSS (ol 4138 0y90 > o
S99 (wgSne Pyl pgitiage (Sl s3p lp (i & losly (LS s gy &5 S)ge
Sl (Jlho 3> b acl j3] clasig) & 3950 (28 piiege i bl p )l
[A] S 2l 3] sla Koy oS Cunl 2de wsSas

S5 el S5 U0y Sy sl 9 ST B9 99 8 sblie 4 a2 b gy al
035l wuond oy b &S ol )] Jlid & Sidngdy cpl oo ey i daled ool dige (5985
St 4y a8l s ey ool B2l 9 03557 3)lg g8 e 3,509y )3 1y oM sty (2l S
ol yley (233l 9 3900 3] 13> (b9, pbST (U5 4 398 00 (g Sl ooy ST 98
5 0l dal g als e (s3> oo (gim (BB iy D95 (0 B ) 0ged 4 pSb gl



WA Oln 5= YA ojlodrn b g e Sl piar o /20 VPA

gy wenlis g a5 g 5 Slo (el &0 pgd (il imgly I (3,5 )3 g, ot
S sl gy Jeld pgw sy ) el Jlo clodl p ggsge (sl oKl
ol 4By 52 (gl gy (Syme g Himgh Pl ] B dbpite (Byxe (5 pSges b9y Slo Uy )
9 suzex & Gbl Lide Culiip g 298 (oo )l dnghy Bl 5 @ plee ik 2

Dy olaid] oS

OARgF Ay (S (Slo Y
8 B drgdye jisele Kb bl (55 g plews Cod ) gy O ey 08 L) )
s gl (el laig) 9 Cuod it B jl gl alop Sy g plate Sl (S
By s i3 g0 )y 6y ko o (clymsonal (slivo |y 35 (cln S 2ol g 039l Caunddy |y Cud
o] it 5 Cosd 1) (laclan GBS 5 hlugs dllas ¢ Lo ldgas 4 5 sy o
il R o L €S5S Lo |y 05 o ol J g o) ol o
a2 Fye Jelse o Wisdiae (1S o ol [YA] S o (00l oalai o logas g b sxie Sl 12
095 nyite bl 95 lolis € g o]y ] gl B 5 sitn Jlad o Lo
Lol g asye b1 V8] wls oo o] i (oS 20y9] Cuddy g 42l S > anlllan Iy
Cuosd g St 04ig] 048 uSixio 4255 claciod 45 Ladine g W o (63b5 sl Jolge 4 iy
oo bl &8 K5 e g Mt Codadily i JUd 4 b e Loligass e (amo &b
OIS e g 5 ol b 0 gy ol 059l canddy Sl dgw 95,871 ealail Slus cseslisS
dys0 2D zobre p ole Slungi o JYainl Caxs e 4 & D)y ()b lieadMe il
PPl coles 5 o

Sl P o Sl 0ad (Bpme (e Sl g Ity (6liz 2,509y 3y90 > K> S)b
ot o3 13 )8 olalSals auba90 la gy (ol 39 on g e 2 I ) & Lol ln o
s 55 05 3 o S ol B 55 ol il b5 55 5 e
Sl g sl Bl ¢ Jlo (S 90 & oo (D 33 e (sl el S o
s D950 g5 )S0d Jeloe (Sl 9 pglg GRIB D dushe () (hg 4By e
S e plas )RSl g g b p 2390 3 g dutlio (5l Cuad b oelunay b i)
955 Jlaide ¢ Bj)l s sl ) imone Jpel (blSolis & Saiine (B Jolre S 0
Jolyd dbl e 3 1y plews (1 o5yl & a5l atws ) qepals b bl (sla ybsy e

1 .Curtists.



154 (Qb&uﬁjtj}) ...... 4 S 5SSl S s Sy gllis S

Gl 3 U ol an b Joal bl sams o 8 gy Calonjge S o g S 50
DIV o) gy

i B 2l e LS5 el e (oB9) Olsis) s cng s o (8 Sl
vt (solod 5 5k 4 bgsye leMbl Yl LS dslo s Hl3l Y sl gl (548 9y agjlas -yl
b &S 0)l 3y w2l I Haw o &S WS b ol ala ) [VA] cul cand P
ol o (oYl 35 Sy plos | st s Sty o Sl 3 ol Sty (S
J&w )‘.)90..; o y I)lf G'a..u & u‘y@ )‘.)9@ n_i, 89y » LAAS)J 99 U" oy " NTA N )lfcblo)w
bl& 5,5 0 C 9B A bl | 550 cpl ey o i |y (alads) g yiwdy> (slayptas (sl 5 550 o)
S loys 930l 455 (Wl Sy asrdio 03jk b Sye 25 bl g At oy > jye J VL
& Canl oyl )3 395 MPT &y a3 glyg 10 a5 ono 0] (i 0 <S> jp0 (59 p 0)lgan oMac
s Sgd e (3L cpl S 4y 390 & SluS g Cand 03l ol (ke | iy (B3 S
hedy yidan 1y Sy ool S5 dow 2 35 JlJL gl plSin 3 9 08 (0 i ]y 65Vl S (yiolae
IRy VS

adae i fy LS jo Jas ool
oaias gl s g, oli auls
AT aiegs ol g Sy unSy

LU 5 )90 0050

S o) S

Sy |y 58 29y 5 S b9y Gale Slgy o ()l (o by jl sl e ol
D o0 Zike (g8 lopw gyl Sho Sl (b5 lasds (il Kooyye 93 & (sl jl g WS

o b3l gz Blod 4 ol Ghl5 g atily e 5,5 &S (g )05l s 5,59, AT Soae e ay
oy g0 5 4 6y bly Bl ol 2l g ol g 0392 (6155 (Slo 2 (Hiue (pimen g AL

2.Modern Portfolio Theory (MPT).
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