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Abstract

The main purpose of this study is to evaluate the value of soccer players
in clubs of the Pro League of Iran and to evaluate the effectiveness of the
factors related to the playet's valuation. This study is an applied-sutvey type
which was done to determine, categorize and identify variables affecting the
value of players from the opinions of sports experts through the distribution
of 27 questionnaires and using the Delphi method. SPSS and SmartPLS
software was used to provide the valuation model, and 209 players from 14
clubs was examined. Findings indicated that from the point of view of sports
experts, 33 variables out of 52 variables in 4 categories (club characteristics,
playet's technical petformance, playet's technical ability and physical and
moral characteristics) affect the value of players. Also, the results of model
analysis through step-by-step regression showed that only being top (the best)
players, value players, metrica score, player age, player honors, number of
yellow cards and touching the ball affect the value of players.
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Abstract

The content of financial statements are derived from economic transactions but the
interpretation is influenced by the investor's characteristics. The fact that investors have
different choices even in facing of the same information shows the difference in the
JDM processes of them. This research focuses on the influence of investors’ petceptual
processes on their JDM choices when they are presented with Financial accounting
information. The main objective of this study is to extract a model for explaining the
JDM of investors based on accounting information. A sample from a survey of
individual investors, was used to investigate the validity of the model. A Partial Least
Squares Structural Equation Modeling (PLS-SEM) of the investor's JDM process was
examined through measures designed to test the proposed conceptual model. The
results indicated that personality and psychological traits of investors and their
judgments of investment environment influence investors”  JDM process. The results
of this study lead to a more comptehensive understanding of investor's JDM process
and can be used to provide information to investors and investment services
companies. The relative usefulness of the conceptual model was discussed, and general
suggestions for future research on JDM process and goal attainment were offered.
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and optimize the mean-variance daily scalping trading portfolio based on interval-
valued prediction for lowest and highest daily prices with the vector autoregression
approach. In the present study, using the vector autoregression method, the interval
related to the lowest and highest daily prices is predicted and then based on it, a daily
scalping trading system is formed, including buying and selling in the forecasted
prices. To reduce the risk of the trading system and increase the number of trading
positions, the optimal daily scalping trading portfolio is developed in the mean-
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Exchange in a 190-day pertiod, taking into account trading costs, shows that the
average daily return is 0/0018 and the Sharpe ratio is 0/4809, which is better than the
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of the total index in the research period is 0/001 and the Sharp ratio is 0/0835, which
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Abstract

The main purpose of investigating the effect of classification shifting on
investment efficiency with respect to the role of information asymmetry. In
order to investigate this research, two hypothesis have been developed and to
test the hypotheses, linear regression patterns based on panel data method
have been used. To this end, financial information issued in financial
statements of 191 companies registered in Tehran stock market for the years
0f 2016-2021 are used. The present research is applied in terms of the purpose
and in terms of purpose and in terms of the method and nature are of the
type of correlation. Considering that the data in question are real and
historical data, the research is classified as post-event. Excel and EViews 10
software were used to analyze the observations. Findings obtained from the
study and testing of research hypotheses showed that classification shifting
has a significant and inverse effect on investment efficiency. Also,
information asymmetry has a significant and inverse effect on the relationship
between classification shifting and investment efficiency.
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Abstract

The purpose of this study is to use a diversity-based model to create optimal stock
portfolios and evaluate their supetiority by considering sector indicators. The
statistical population of this research is all sectors of Iranian economy, where one or
more companies belonging to that sector which are active in the Tehran Stock
Exchange and remain in systematic exclusion. The industry groups currently active in
the stoci exchange are introduced as form of different economic sectors such as
banking and insurance, construction sector, mining sector and... Classification (37
sectors and subsections). Since the purpose of this study is to identify the approptiate
investment strategies in the stocks of different sectors of the economy, for this
pugose, after collecting the data, the desctiptive analysis of the data will be done first.
In the following, the validity and distribution of the c?ata are evaluated by performing
the stationaty test and the normality test to estimate the models. In the next step, using
the Hamiltonian approach and the Markov switching method, bull (boom) and bear
(sm%?aﬁon) eriods are identified in different parts of the Tehran Stock Exchange
market, and then they are analyzed using the logit model of sector investment mode%s.
The results show that, along with other macroeconomic factors, the increase in the
inflation rate is one of the key factors behind the occurrence of prosperity in
economic sectors and has strongly influenced the strategy of investors.

Key Words: Sector Investment Strategy, Hamilton Approach and Markov
Switching Method, Bull (Boom) and Bear (Recession) Periods of
Economic Sectors.

JEL Classification: G11, C24, C34.

1. doi: 10.22034/JSE.2024.12248.2158

2. Ph.D. Student, Department of Financial Engineering, Aras International Campus, Tehran University,
Tehran, Iran. (ut.ac.ir babak1980@).

3. Associate Professor, Faculty of Accounting and Finance, College of Management, University of
Tehran, Tehran, Iran. (Corresponding Author). (e.abbasian@ut.ac.ir).

4. Assistant Professor, Department of Financial Engineering, Faculty of Management, Tehran
University, Tehran, Iran. (eivazlu@ut.ac.ir).

Copyright © 2024 The Authors. Published by Securities and Exchange Organization.

m This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 Interational
license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are
permitted, provided the original work is properly cited.


https://doi.org/10.22034/jse.2024.12248.2158
https://creativecommons.org/licenses/by-nc/4.0/

N el il
Y RS TTTR

) Oolalllan 5 da 5 4020 023 oS 4 Bl L5 5 g2 SlasLe

VAIYY oo NEeY )l‘g Ao o,ls 5r.h—\ih s ‘J\.:l‘g 39\ 92 aalilad

B9l i 98 (S (SIS hbo g (S F T gl Jo 10
‘Q';@“ slolg

"ol pgue Loy M lwles Al e I pwgailage (5,80 Sob

VR VIV il s g b
VESYIVYIYO 5 pdy b

oUw>

LT (65 G55 il Slatems sl (6l 1 55 2 e oo S A allae oy 5 O
Lo b &S S iz Ol ) sl (gl o pled g ol ol dmebr Lol i sla el 8 8
laog 8 iloy Bl S letn Cadom 3 5 0515 lab O 5 lolgs Blsl st 53 o 0T 4 Ghate 2575
L;:La;i\dl:&uéhj@@@ﬁch.aalﬁj}f..\;iljéL;;):Solﬁjjble&\”‘w)}iﬁdbéw
Olsie & ook (23w 15 5 5w YY) (bt o8 5 Odan e cOlais s ity 5 S0 i o
b Glae 5l il olulis adllas ol Codn & T 51 ks ial ot aslizad ‘_;)\fs\ibj.a S5s cad g
oo 4 12l Unosls (63T macr 1 g s sliie gy 1) el 3ol i (gl 25w lgn 53 B wlo
aosls Gj}?} Sleel b g Q}AJ'T} el Q}AJ'T Sl b aalsl j5 305 0wty 5 Bosls 4 b gy 0 o s
(Slaa53 (S o Kot g 55 5 0o 3,0 5 Sl oslizal botes o 53555 gn b5y adbe 35T
03Ul b s 505 gLl 15 slgr Blysl oy 2 015b Clises (sla_tdm 3 (557) oo 5 5(59) 556
S 538 iz o 05 gl 5,8 o 513 o 5 5 3 90 2 S gle o sladle o 6 U1
Sl (530l (gla idm 53 B9, B9 Slvkicn SIS Jol s 5| (S 05 5 Sl OIS sl Jul e L
sl osls Jl 5 5 o I s |y O wle e (g5l 5
(335 658 Gy 930S o Kl gon o5 5 O sithear 3,555 ¢ b S ey (531 2l 1SS (SO3M9
oladl gla ion (555) (o 5

G11, C24, C34 : e sign Shigdisks

10.22034/JSE.2024.12248.2158 :doi .\

.(babak1980@ UL.aC.IN) .01 .1 cOl,e Ol 5 oBKtsls ¢yl mos 2 by ( Jlo ndign 5 o058 ¢ uauains (55575 (6 mmiils Y

(g ol ) 0Ll OLE 0L oK ypde OB (b pdde 5 olble aaSKuls oLl ¥
(e.abbasian@ut.ac.ir)

(€IVazIu@UL.AC.ir) .ol 4 ol ,g 0l,e o&tils (e 0aSltils b skul ¥

Cad ol 3yl 9 oy lojbs lio oyl il (O S JOW J By 4 Blaio it oyl il 5> ;® @ @ !

Alie 4 guomo Sl p byyde o j ol pd oslitul g4 b 5 oddpitie pj aleS cov dlie oyl
el e i ol 3 e ulyd caley L g

Creative Commons Attribution-NonCommercial 4.0 International license

(https://creativecommons.org/licenses/by-nc/4.0/)


https://doi.org/10.22034/jse.2024.12248.2158
mailto:e.abbasian@ut.ac.ir

o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

Ao

s5h on i bt gy b byl (ol 8 5 Aol Sl (glas gamme 4 6 1S wle (5351 2l
el ok b 6 I e (6351 mal 2 Ol s I e glaialy gl &S
SOl 5 Sl 03 5 pund s sl Joline $9715 3 oldal (RS A LS g
laas § 51 odm g dal gt cnlin SEUE Slas sl iul 5 LESST gl 5l ands
w8 55 ol 2l 53 LS b 2 55 dal g 5 g 5 ) o Sl ol
S o SaS 5L Gl a8 Sl bl ol s 3 ol el W23 8 sl 13
5T oy Ol 5 S o 155 15 (6 2y 5 g Sl 3 5 LBl azils

L 65 el 1S (S wle Al b 5 Sy e b e OL S il
Ot 35 g0 035 o 4 b g e Sl sdee (S e o Sl b S l5 s
1y 55 S 6585 5 sl OT Ll Cod 65T s gione il 5 ESC ) o O oo
033 5 &Ky Olr (N o 5o 64'?('-*@ Jolse et 3 (S a8 e
58S e DO L i a6l o l)ls 5 s 1as gazee sl .l (glasle u gl o1l
DS e por ol pliy A8 ey o gyl 4 game Sy 2 2,8 (0 S50 035k
Ot Bl (58 ol ang Sl skl (Sl Al 6 5Vl a3l s i)
OT Ky 5 S o I e o (555 5 0330 OISl o b aS™ ool s lyls SIS 5
b S s 8580 S 55 pn SLapl S (S i 015 o0 ol plh 355 JSl
ol 2l I b 55 Sy S LIS a4 Cla gl I g 05
Ly odkizhe 3l 4 a5 b 3,8 (0 D)o o (51l OBl G b Sl e o8
308 03 5 Aen 01,85k o 5 kol 51 01! ol 513l 53 OIS e o Sl 4y 4 5
by L) T by odd Obul gHlael g5 peges 53 T (Al 5 Sles
5 adlas 1S (LT oo Jor 4 @ 0l lag sl il 1 &S _iibes (gla(gtbazns
ng,nwﬁ);o\,tﬁﬁuﬂsﬁws,uﬁ,;ﬁ&wa.‘ucgwuurwwjj
Sl Ja (3 plgm 3 I e slas 5Tzl O3l Hlme el 11, 065 )sle
3G sy OB 055 5 S > Sl (WS Sl hagy Al ]l S
L;;:\,-,AL;u)@,uj;i,sww,ya\wu@uL;u)ug,;v,:ydﬂ
el & 8o O e o o 5 2w plgn s



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

SRR ey § S S

331 I e e ST il b s gy ¢l B ) (slhe samme (oIS Ale (5351 2l
anbyy Sl aily Ks Sole 4 A o glataly S e s O
B8 53 5 a5 b el Calites lag I8 ale e Olo 53 ba g1l @}:;\,l;\?quﬂ
S e s (gla g 351l (g o 331 5 ESCun s Jomws (53 3 olal 3 govan ilies ful s
tlo o S8 5L 035 Sl DSl 55 sl 3 5 D o il (glo iy il
038 Jalo )ii’ sl Al Ll s = u'<“‘iJ sl sbls s L;;Llfc\ibfu Ly o
@)ﬁp&blﬁﬁléﬂbs..UM@\)LS}\F\):&\&}:&:{N..L‘\A.aksacg-jl)oL’.:.g....l)
S oDl 3l okl b wle o 5 4 ol ol 53 (V8 50zl 5 el §
S o IS hle o Jodin a5 Jlab y5b 4 S o a o 6T S L
N e ol 5 leMbl 1 oslizal b 48) Jlb O sl dor ST olsl o
S gllan (b 4 55 O wle o den (ysT o s 4 (6 2k LaIEL 033L (WS 0
LY dosgl 5 k) dls SLSS Hlisls ) e

Sk 4 OIS wle o slozel a5l (1 1S o 55 Jlod 2 (5571 2
A5 4l el ol 3550 35T op e el Coad S Likizes T pl s el
SFLl gy Sl 51l £ 55 Jals S sk dé e 5 mal ((Yer)) At
M ayle o &S5 cJleb o 551 2l 6l 5 2t L plew o O S 54
Wl 0 a5 5 aieia OT Ky 5 033k A8 o O 1y (ol plm (Solu
oo 51 15 OT o 5 S o0 Sy 5 LSS 15 SIS e o (65106 4 5 (5512l 5
35 jsn bt iy e Jb e I b 51l pl 0l s 0 S SV
ool (Sl IS e o a5 ploms (G s 1553 Jlasl 35 sl plgm (sla5 sk
plowil o5 cpir bl cpldas on OUS 1) 55887 &S5 3 (oS 5 el plal p o
By ool DI ayia bl alem 48 LI Sl Ll les 45
4 S bl s plosil S E a5 43,8 s b s il a e

15 ol e

1. Barber, B. M; & Odean, T



o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

@l o) S o il |y Jlab Jke 457 SIS e 1 (10 Lo pun 55 Jlab (5351 2l
Jbd e g5l 53 ki o p 1y e e 51wl S Wjls SHIE wle b Callies
P35k S (gl ks &1 S g olalll el 5 Sl (65T paz 3 Sl
9 S Iy (585 5 gm e Sledbl Ll Sl et a ol bl (o3le 8
Sty 4 (I I e (233l 2 Ltedan 03 s b A ) i plgw oS Ly ek
63 e 4 bl A oo b3l 1y Jlad (6551 el 457 (6108 Lo s 13,108 o 30 (T o
OT 33 a8 Ligy el (65 5 651l i 51l op godd a1 LSS Lo ls e ol 587
48 ol hg b 5 Ligh gn 03 yad o Ol g 4 &S alge oy 5 55 il lielen b 15L
Olge & & plgw & 3 55 ol S foe alldied pa (ipd o Gluadl olijl Ol ge
aalal plow 55 50 GRIB S m & S o oS el 558 ol b s o 00 0 0
WL dal
A Gl Calises Slas 5l ST 0ol iizes s Glawy s b >
Sl (535 g andlln 51 Jle Olawasis ol L5 Llesls ploni los 8 lalllas
S jaass 23 s ale w5l )3 5 ge SN los Ul pde () wle
5 bl 11y i b slag sl 0 Kinss ol 0,8 Gl w buy
odas & Lagouiatns p Sgmly Sl (SO ble3 S gubanas (o5 sl lod Sus)
B3 S e 3ol (3551 5 Sk S 5 el ok plont OT O gol oy 55 (AKESS Slalllas
aly Eop 5 So S LS b asil Osli s Sy S s 0Ly
oo 513k ol (sla) 5287 53 (5 b VL psgho s dilobiliy Al 4 08T (gloe st
553 SO B s S e I8 wle e SlaBskis odas &S ol o3lihl by 4 iy
LB o sl el 4 YL gl zal (\.\fja S e e YL (o5
snn ok 3 el 5L 53 OIS e o § g2 GO el ol ol s o7 1SS
4 o8I Lty 5 O ey 457 5,15 o) 4 i wlou slayl5L s Sylen &
G bl Sl 5 5 lpdiajls Sl IS L S plgw gl Szl 5 o
s ol ol ke jeseios (35 o odomin ool Gaasliin G b S AT, 5
b L 3 OIS Gl S pMis Sy s Gam Sl s el el
AT 5 1t 1 (sl o s a5 &S5 Y g IS 3 55 S5 55 IS il o Dlanainss



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

3 pe (385 Sl e Jlo glel gl (6,851 1S r slgiiy (5545 5 Dy e
(S8 p bl

8 o 51 ity Jlad e 53 53 JST ) sy plgn (5585 5 ke Slas 51
2Ol Ol 51 8 e BLSTe33k 0355T Cows 4 ASTT gl 4 il slas 31 2l
S8 5 S5 sl 4 L g o S et lo e L S ol i oS Soatdly > Slae
a3 53 o SIS (it U5 e o 4 o Sl i (58, e
T a8 s, pm pasls & i 030 038 005 S s b il (o5
s Slacs 5l ol sty £ 35 b 6585 1) (0585 5 i Tl il o L a5 LS
Biie e 3 0L bt da Shls Dael ST e s iy b Sl 5kt 4 Udes
3B 355 om s DLEMbIdlad (5585 5 L e 53 45T Lol ogn Condly (1 Ol kg o0
Sslaze Sdedds S5 L o35l 6l 5L 5,5 DML L Sidesl ST 0 3L ol il (gl
I e AL 2 5L S 035k Sl ok (g 0351 4SS5 50 3 g5 g dal
b5 Jlad o3l 1 aslizal 53 (6,8 rend p8n 15 dalgst 35 355 Jlob st
L 5 425008 Silepasls o 4 b 8wl G 2l 5l (5 7 1) i
oy (Db (351 2anl) Ol 5 53T g 0 580U Ll a5 (6 5le oL 5 (il (s 351 )
L3 Candge 5 Jaul s 3,5 b )3 (6 ale  Gla Tl 35l 5 o) 5o
4 ol ply LS o LS Sl (58 T 3 1y sl 5 3l IS e 4 (5 lS
el pdbslint (g el 6 e glas 1 aul 5,58 55 olasl gy 5,8,
DS e o (1 S (G S wlo o 4inds & oS SIS OIS e 1S (55be
3 2300 I lo o 6K sl S S Wl o (551l S 31 3y s LBL ks
Gl ghyls S (I wle &K (gl sl SKan A7 o I8 s VL wle e (g1l
P Obs 5 ) L clie 31y 680 S G5B 5 Sl Gty JBE B
(VFes

SA L L o B T ) 0oy b &S ool (0 50 g sdsn R i 5o
Ol 1S e e (55 O sler 93 sl 1) OIS wle w3 Slee 5 S las
033b ¢l O e st 48 S o Oy 5 ol e oM oyl (o Sy Ul

RETRIRY - L solsbine ool Jmite 5 Jlad Qb\.lfs\ibﬂ oAl sl eyl 6 5V Ll



o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

i DS e (lezel b a1 YU (Moles 113 T cpss mler sl
O a5l 235L e Calgns Vb S¥alas lsl 3 45 S o OLy 5 s oo
a5 b A LBl Cows pmls b g 3l bt iSOl slaw ol opl b3 sl oo
OLs b tagy (& p b (padeia s oba (S G el 0l Ok Glac srolexr
O bl b dlin 3 S o 293 5 b5 4V &S S8 wle o das 0
35 Jaie 5 Jlb sbas S5 5 pIS” b e (YWY WSS Wlasdls ¢ g s Shes
W OlF e Jolss onl el 3,5 o ST Gl el it S oS e e
SN (s 5 Sla bl s 3,8 05l Bl 0 5 5L G TH (Dalan O sraS
Cogllas (S o dlalne b5 oS SIS Gl S e ot (2O Sl
G o 55w o alslrs 2S4S dils SIS G le o 4 Cd SLSS s o
Sl go o sllas (S o dlolas i &S SIS Gl A8 o so e golezel |3
OIS ey allst 033b LS o g iy solezell (6 S ¢ Ko sle 4 86l (5 a8
ot @ 9 o el ml dee (23 8L OIS Gl Sl 5ol b dew 2 5
5B (YWY Ty s plil ple (K ¢ Das s ) @l o33l 3 ks o))
bodd a5 (badw jlosle Jubo b o S5 (gladw 457 L5 87 0L (Y4IA) 5ale S5
Sy ) 3 DN Gl Dl 5 aalllas oy bl s Fand 555,55l Jobe
Soay 8 & dagh Ol o e Glamar 5 G35 msn b cplply 2ol ASTE

.:Jb:ﬁ-jéj\.é.udj.lfqbﬂ

SBIR 92
o b g 3lal s eSSl plew S i o lels 5 e ol
4,5k Ll Ll Sl Juol el o dal o S jeme AL 55 L 60 500 Lis) Sl
e 0 glite ol (8l okl 5 o3l oY O B3 ke 53 (g5 53 Sl ki Ol 50
(s3lasdl (sla ia 30 4 53 ide oSS 4 5k Ll b g, Jleil SV O 5

rls  lalis Olsie 4 Ll 5 or S S e s (ol 5 ai 1 Jlo

1. Cox
2. Li, X; Geng, Z; Subrahmanyam, A; & Yu, H



VFa¥ )‘{)‘ SO b)m dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

oslizal 15k ol (sla o 53 S wle j Slecanad 5 plew b 5 (51 (olie Ol 2o 4
A5k A kial gt ab S L5y Jde 534S e g (g3luasdl gla e | (g3liw alax 1.5 48
S35 5 P sk 4 aS ol sl it L s el Sk s Gyl LS e
A Sl s golaml gls e gl 45 dish oo el b kte pl IS s 56 ioe e
S das e 0L o cpleny cpl 1AL Soslite tdw a 5L Lgy o,l08 5T 4 i
o ol o 5 bl sl e 51 a4 i D 4 plew L Ll s 6 S5
336 Wl gl e Olgie 4 dilg o T o T 0 andllan ol 51487 Jko kins
S Bl oo Olpl sbamdl latim plas (R s cpl oleT amelr 30 ealinul i ol
G- 53 5 L,1s Sl Ol g5 Hlalgr Sl oz 03 S OT 4 Ghate S8 i b &
S gy 93 ol o 53 13l Blysl o) st 93 Jlad Lo slao g 8 sy Sl S Lot
Jia5:@!%LgLaui.éu.;'JG):cwa|ﬂjz&l;6b)s4§@|o.wu”"\'

Al dal g Al o8 5 Odae Lidu Ol e idu cdaw 5 ESSL ide

B piio  Awogi fuloxd
Wl o d51) Jgider 55 e it oo 5 oo il

ey’ d’lﬁx;i:.ou.d‘;.\&y"/,bu’.’ J gd>

Sl | oS o ice Sl | oS [PJEE
el 5 oo DY suames S58) oy b 55N F 5
cooh | oees | C = LM 450 = <
I PNt (Olg
008 [ oY [ O 5 SNl iledl | VPP | YAYY aiiagdali o5 ¢
CAWY e S, 5 Sledbl L7 B 7SN Sl L e
= :.i_...s/‘ 255L Badus 9 daw
oR | e | T T v | e R
b by
P00 F s wle CVED VA S o i
Ay GAES Y s s A9 S35 el gl Sl
L OVF L\ ol 5 A A Ve O3lee ple Szl
slaslg 4 (K8 slac Il
BB Gevs Y Sl g
AV 8 Sl 5 eSany MY P s Y o




o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

ol | Sl L uie ol el oSl s e
OIA ,\0F Sl 5 YT ile VY T S5 5 ol ol
00V N5 ol ol 5o . vor Y Cly Sleds 5 sl
L) v G Y mmee Sl VY AN ol Sla 3o 5 LSS
LY N0 Ol e VYA A Slabas Cstle g 55355
O VO S SN s L OY4 R12% Gf, SaT Ol
Sl 5 58 S ) sl Slad ) Lo glaeS
sar A & F4A AW 7
JL;SIJ'? S Sxo
% NF S slas Sty L S5 CIAY bt OY pooes
Jelos slimalay ¢ (o jpos > 4 il Gl 5 4L,
94 RINY v APY _
S5 i ol
A SAY KPR IRE2N KU Srol&ans 3 VT ik
AT M| byl s ool i fa JFY MY 23015 SV gz g 3l ge
N are KL o5 S slas Saanls CVeF NYYF g 5 B Sleds
OV Y rng})Bq;jl?cdjméf—

SR slaasl o

0T slne Ol il 5 Ol $10 5558 8l ooy 23590 0333 53 HY5 Cond KoL

Ao 3 AN s gy 13 53m 0033 53 il o) 5 ¢ 5 o Sola Lol Ole 5 P 5 58
A sz 0593 b &Ssl Cb S 5 Kle 1l 4o 318, 0T Hlme Ul ol
Soeoli 587 (Sl 5 g 3 5 0 8Ske ol JY5 ¥F 0T e ol il 5 K2y 2 55 Y5 VOV
33 el dao 3 VY 0T e Ol ol 9 Ko 2 53 Ao y3 W8 ol )y 3y 30 0533 b
Lo b 6y5se add Jluy limalay (00 5 Jidw (w2050 GBS o
aalsupu:.;u,sgwu:),ﬁcww\,@g\{b};‘@%gw,sm,?L,u,'b,
0395 (1) Lad (235 mhaw 1 jeST (G5 1yt Y (a35k Lo gt b 5 Ol s Ll

.CM“\I&‘J@)]ZJ)}A

b o (b 5 9 (Ll Og05T
GLoysT p 4 e Gl S sl b glajize S eslitel Sl 4 4 g L

;,yuﬂ&uﬁ\gdu,;wud.m,ﬂﬁ;\Jﬁ@\vjvc;};@,dtawalﬁ



\f*Y’,LQ;“FO b)lm:}&‘v D)sbc)‘bl.ué')e‘w)%dam “Y

o)&'@ﬂl}}é—é} uij)‘uﬁﬂ@M‘wadlfﬁﬁjigﬁ|)é‘bj:f)bs o r

.Cw\a-\.fe‘tjb‘\' J)b})(\jd{)&)@éhﬁdﬁ)'f@‘ﬂnAAQ}AJTJ"GKJJAM

il g o2l O g i gz b5 Y J il

s oyLT s 53 0 ga3T oyleT
$olalae 1S sl Solstne A

e 10T /e ~F/\ e ot 5
e YYVOA ey -0,84. S 3 gw 5

AT\ ¥YFV LRy —Y,3AV aiadall o) 5 ¢ 5
e V4, AV ¥ ay ¥, fV- oSyl L Cnd

Y AR e Ve ,08Y- S ) sl
VES < OAF e FVIV- S Shals gl Al
CPYF < AFF e 4,14 Ole ple Szl
BRI\ AR S YV Sl guie

e YE \Aard e A< iy DYy

PV 1,004 s BROS S5 Ol izl
0¥ VY5V e FO Y,40) - woly Slads 5 el
0 Vo2V e VL FVY— olael Sla 3o 5 LSS
e AR s 4, OA- Oolabes Clu 5 505
Y £ OVF e AFVV- Gf, SaT (Olo
N1 Ra% s OAA- e lady diz S S
< Fre \,$5V e OAF- bt DY pames
e WAL Ve 4,V FA- OT 4 4zl s (slaJeb 5 41,
e YyYev e q Ve S glelSans 5 VT ik
FeY YA e VAYS— 23013 Y a5 3050

< PAR Y2 e Ve VE- e 9 (B Sl
BV FFA e AAVO- 98 G T e N e

S
LYY ¥, s Aye v F— SMs 3 ES Ml ¢(g 3o gl
e YAQAD e ‘AL Syl Sledibl
TN FV50 e 4P\ G s Setish ks s o
Flo=r!




o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

e oyLT e 53 03037 0yleT

& ylstias Iy &Sl & ylstias Jbs

e £1,0V4 /Y Yoray- [ISESTR NN

+AF) Y e 0,YFF- el Y sames

PR AT Y, 88 /ey Y,ava— sl 5 S

LYY AN Y ¥ eva— Lty Jbo slaslg & (SS sl

Y Y, YA e AYFE— Szl 5 &Sz

YE Y APV e o, 0- Sl 5 YT e

¥ Yy e gV R ICHTH

XIN £EV /od *OVV- S Y s Sl

LAY RIS e 0,FAF- O e

LYY Y.,Y0 fees V,AF0- S, S Y eyl

N W, Y8 e 4,AMV- i Dkt I Ll e
SlassT)

S AN A e 4,04 Jo slags oty L

VFA YA ¥ (K S e st e
Soss

4% 1,9 e Yogre¥— Syl

S A 7V e VoL PFY- Sl 5 gl s for

e AR e #,90- S s I slag Fabanls

Y Y50V e A e ST s b 8 G el e

AR laasl e

05051 oo 55 Ao )3 40 Olaabl pelaws )35 08 o odalin ¥ il 55 45 ) 5b0les

,s,;—osisoyﬂ@u el domDys g0l 5y ) p 5y 9e Lo i den 53 ol
g e odalin ¥ Jgd j5 0l 4§|)\Mlpwb|ﬁ.mtﬁlc@ﬁuﬁhw
S tdn 033b 00 Caad (Kb 3 55 Sl 5 s ke 55 | Sl 0 )beT L
(@S 3 ESAT Olo (lalad Sl 3 53 55 ¢S5zl Sl 3o 5 LESL ¢ g g Y s
SleMbl ¢ 35 sbolaws 5 ST edle clas o (slacIlab 5 6l cglasd i slacS i
bl el 53 g I wle o 5 S ol il ¢ Jlo 5 S Slags £ ol s (5

.U;Ju}sc»;j;;;t_fb\cluabgLa,,;;ﬁﬂu,mbdujsﬂ;@,:%



VFa¥ )‘{)‘ SO b)m dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

9B EB Jow ek
O S 5 Je Sl oslizal | Calidee (gla i olul plew S5k sladis, globs

S35 4 83520 355k ek (S 5 sb 4 ol dalin BB YU s 53 (oS 5l i s
as a5 b b ST plew 5L 5 WSAL

iy p g 855 Sy le giign b s la zalyl 3,55 0 W g

S, S: "y ™ Ga:jb. Jde
FEEL OO [ FERAVOAF CYRYE *E VL AVA Sl o el
FEEL SBYVFY *EkL YFIAY St S INEY CYVEEVD S5 bl 2 el

Y, YYYES FEELLLYAA LYY OO0 N i Olan b sl

AR LY CAYeYar R TINRNS S 28 Sl gia

1, 5V008 FEE L EYFYAY L NPV BRI s Y pama
*ELFYSYYY CAASAY Y FAA- *oFrary. 2S5 5 ol Ll
XL YVVQF YRV *EL\YPVAS— FHk L GFAV40 sl Slads 5 sl

*HK L SVFVAQ FHELYVOYVY KL FOIAFF L FVALF- Goleel Sla 3o 5 LeESSL
1,007 FEELFASYA [ R prALay o VYOM- Slabss Sl g 5355
**, VdAOF FEELNVACRY [ FFRL aRaYLs YV e g,&ﬂ Ologw
slas,y L oS s
FHEL SV FEELNYOFVY [ FFEL FOYAFY e VEVYY
o
XKL OVYOF FEELYYQ) FEEL FYI50Y vy FYA0- slod OV pas
4 il Gl 5 4Ll
FHELXENYS CAFOYY FHKL Q00 YAV OA _
ol
Srolans YT pile
o YYYA ©AVFES YYD FELV0MA
&
FRELNOVISYT | R v A s penf FEK L rAYany 2915 DY guams 5 3l 50
L ost L MAVEY Gyl VPR e 5 (o Sl




AR = &gl a9t 3 80 5 ) B wlo g SFl il Jso (2l 2 o) o g ks
Sz A H2 1 sa;)b Juie
9 &U& QY}M
FELvaaray ** . VOOVAF IO LS ek i £ _
S g el
9 SSH! L‘S).Lwe).:.;‘
a2 4 ¥4 FHLYFYAVY flaCA LR YN VO APAKF
OMsan
E-15y,.Y **. AVAL40 E-16¥,r4- IAYYYY Syl s Sledbl
Kozl Gl 5 Aoy
SR B4
FELNY AP il 1224 XL PEVALY I RY L St
ol el ey
ER ALTEVN FELpPYE0 Gy VPR L OFAVAY [ISESTR NN
FELPVPEDY 1,0 F8A L OOYVE- FEELEFOVA eS8 DY o
FEELY FEKLVYSIFL 0 OO - FEKL VYV OF Sl 5 IS
4 éJ sl de
IRIYS AT *. 2aveve o VIAVD- faialalICU LY ¢
Luly Jb glaslg
*. 5YAVFD FEEL P SY FEEY VOAOYD YYD Sy 5 Sa
FEELYAYAYA FEE L FVAVAY FEELEIVVIA Sl ez 5 OYT sl
FEELNNY
AFIVED FEE L FOVAVA FELFA 58 LAY bl Ol
FEEOVIAYY [ TR vavey | R ey HEE L VOVFAS- S Y s L
FEE L AMV- TR VIV WA *Nare 00 Sl s
FEEIAQVY FEEOSPES | R AnAY- falalal 407Kt S I N gama 4l
Sl 5 36 i ) el
1, NAYY FEK L FAFOOF YA D FHEL N YAFAY ¢
SLasST o i
FHE, yayyar | FFRL yiaare *,LATOFY- iR 22NN S slas oty plo
FHELFOVAVA FHEL FVAAY Ve vYa FEEYAVOY b9 Bed >
FHEL VO K, pavrE +y AQYYY- KL SYVVYY o g s
FRE, DYV FS FEEY ADVAFY L OVA S L FA05VY Sola,Ul &y o
TR DS | FFEC ARy | R avvYEq VDY - S slag Fabauly
flaleICIRY LV IR kaialIR | i) o r N et TRV Y FHL L FOAVD P FO T PP

NIV




VFa¥ )‘{4 SO b)m dY 899 c)‘bl{,g é‘)?‘ Q¥ aoldad

i R 53 395 5355 5033 Jsb Ol o 63,551 1 S Hle S s o el
© 5355355 30003 dsb 25T B ¥ Jsde 5538 55T addllas 3550 0555 (b )
sl 0l ) a 2w ¢SS

S 2 93 G935 50090 J sk FJsur

db | dsb db | de

092 092 25l e 092 092 225k e

F9 555, 23 355,

FAOY | VA | el bt Saudih Gadks sy [ GFM [V TVO Sl ) sl
ACCHN BTN 22 (TSP g | P S Slasls £l
FXVE | g4 I8 &Y e 10,4 | YVe¥ Oslae o ol
FAYY [ Avoyye Sl o 5 A Y9800 | 0,100 Sl g
11,288 [ BZYOA | Lawly Jle slaslg 4 SaS glacdls | V.80 | A0 s Y uames
Yovr | oYy Sy 5 Sz FO [ FoFd S5 5 ol oLl
FVFY | OFFEY Sl a5 OYToile AR KA R KN Al Dlads 5 sl
7,904 | Yoy PR Ny ar | YPVFS | (oleel Slamga 5 aeSSL
0,4vF | 4.4yy S Y s Sl FEP [ V90 | Slalas el g gyn
ANAY | Ve O s N | V058 &S 3 SaT lem

O N £,9AF S, SIS DY s L YONPE [ VPP | e ety e clan S8
S A AT RN 7 i B gl e AL LU I PR 7% oboss Y pomes

ol

_ 4;....;.‘} LSLAC,.:JW E) 4}[.1\)
SAFA | s¥ev S gl Seanly 4L £y | ve,ary )
ol a

aolSus 4 YT ile
VOE | YOreA | sl oy sliulac o ges it | TESW | VAR

S
Fo0V | £VEY KERRY AFEY | AT P8 | sols &Y guamee 5 3l 5
YOVE | V8 FYY Sl 5 gl ¢ s fo WYLVEE [ Yone elige 5 5 Sleus
e oY
= Dye) e
VOOAF [ rroaYY S s S slas Tabanly FAN | V,00) _
S g B oy SalaT
_ _ 5SSl (g 5o 5l
FOYPF | VP04 05 STk GE (G ai e FAYS [ Y)Y
JGE) PN
ALY IR AU S, 5 Sledb

T



e 9l 092 5 i (I Ao g 5]l Jio (A ob 1Ko g (ylwlis

0)3.3d)bAx.ma.cJ)}AJ&:{“V}‘J@\QJéaﬁ@uMuﬁfd}A?JJJJ}bow
228 2 Gy 3355 5 0553 dgb el en a it ol sl 035 3555 053 31 ke B

C:M‘ okl 43‘)‘ \ )‘J}a.;

0 10 20 30 40 50 60
ERETSRE EE—
[EMPIEORPISRIERE | —
it e
ORACRETICD N Se—
FEDPNRCER  —
bl g cleMl L
lies g Y puitle h
e e s
il I Y pame plo -
gt
S e
g
ey
s Ny e
ity s, I
S g iy clessy 5 cas gl
S 4l oy sl 2o [
ey .

3 e ——
WogSyo9 Jsb M Sisy 090 Jsb

Qm/a.}x.},}jo,u.}j/%é:";)o)})JJL [A;,')rJ.) J&bﬁéf.’)/)}ﬂ'

J}LNU&AJJ}AMWJ‘M\A)}?J)-bjéa-uﬁ‘)‘.&‘ﬁwb‘ﬁw
A E 335 50093 dsb ol en w i ol Sl os g Bs)y 095 51 fh 3555 0090

C,..w‘ okl 43‘)”‘ J‘J}».S)Jé_{i



VFa¥ )LQ). SO b)w dY 8,93 c)‘bl{‘) éb" Q¥ aollad

o
=
o
N
o
w
o

40 50 60
255 5 Sl ol

Sl sleeyS daly plo

S g 48 o & Sesld] g ol Y g
el el 4 (Suniisl Bgdio g dow
o OY g

&l e

EMitans 5 Ml (55l 055

Seelp 9 (B

£S5 Sl G (s ad e

& 5 Sl logs

Olikad i lo g 9)045

albols)l g iyl (Jisg Jo

eyl gl oo

o sl andy v S

lord SV gz

el Slawge 5 oSl

I 9 o glacs Seasly

Ll o slaslys 4 SeS clozllad

h\lllmnw""

W 5555 0590 Jobo

a)xéay)aJJ)j/%)J}/J:JJ)J)L deJ) nguéﬁug.rjby'

S 35Ty 083 2 53 a5 5355 5 s Jleil e S e Ko s ke
ok S Y 5V S8 55 505 5 Sely e 6l s 5355, p s el J 6l

!



1.0

e 9 092 5 i (I Ao g (STl S (b 1Ko 5 liols

Markov Switching Smoothed Regime Probabilities

~—

—— T
90 91 92 93 94 95 96 97 98 99

ﬂ
U | |

o1

[— PM®=1) — P(S®=2) |

duwly Slodst g Caslyf Sioes g3 (fod kast) 345, 4 (‘,3714;)‘;,;,5,;,‘/&;,/.;‘/5:

Markov Switching Filtered Regime Probabilities

0.8 |
0.6 |
0.4 |
0.2 |
L
O'Owww T T T T T
98 99 00 01

T T
90 91 92 93 94 95 96 97

[— PEOH=1) — PSW®O=2]

Slebed Gl g 19545 JESy g3 (2T 252) 545 5 (o k) Gigs g 435 Sz ¥ Y

JA‘}; s S MQ‘}:@ 0393 A 33 (B, t};) Yl LI:'&“: )L:.T}‘ ))l{
Fas S3lmn ite &G 1l 5 glate iy S esliul oo ) (6 S S Gia g s IS
)J&)JC}S}JL«S}‘4:’&\.1?’-JQ)}paﬁébﬁ@wb(%jg}ijlwbﬂku)

030l b s 3,5 o eyl din oy g ol b 53 5SS lie (b 2,0 5 oy a



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

3 S5l S gy b I3k 50 5 (Sl s 5 S s 4 S S
3 gr a3 b it SIS 2 5 By f s dlei 05 F

1S 5sb0olen o os )l i 2 oSS 4 S S 3557y 50 sk )
Fs g B dlal y Sk ssw F 5 005390 Oluabl rlaw )3 355 o0 olalie & Jsular 5
st F I s Jb sl Sabaaly 5 St 5 Sl (glue sl sla i 5
S 55 0pl 53 Ba) f s Jlex! SSSb 3 EF AP S e cps 5,13 (5l
22 B el 5 (Sbosse F5 4055 80 Olabl mhav 53 e b e Sh15
(e lad,y L SLES L (ar SV e (s LA pl il sl o
L5 ¢ bl Sl (D5 1 5 Sledbl ¢ 5 loolaws 5 ST uile ¢ gland SV guames
S50 i ple s 53505 (g lalas 5 2 J pf ST 8 G pas,e s Siy
2 S g F 5 e el 30 (sl S1 Lo 40 Oliabl mhaw 3 (o
SN2 5 P15 8 Llinal 015 a5 035 Sl (o) 22550 Sla i (2330
3 golaBl 5 S ) jluaia) Ll 5 oo

oL s 5ol TS Ao 0 Oleeb! clu 030 Jode s odd &1y dalgd Wl
Tl 5 DLl 5 Sl glars Y sams o 3w 55 Gia) il 5 (o) b
F5 RPN LS an s el (s olaliae 5 Cote 3OS i Sl 5 58 S
W0 Ol mhaw 53 roman il o R 531 a iom ol 53 B g8 Jlet QL s 5
(ool Sl 3o 5 eSOl S5 5 Ol il gla idw 53 g, Szl 5ol &5 ey
3y90 Sl idu e )3 53,05 g lslian 5 e 51Ol ples 5 50 (sbaolKaws 5 VT ble
INES e Al pl ) By g s p olslas S Aoy 40 Oliabl o 53 (w5
N ES RIS 28 Llaal Ol 5035 FIE (s p 250 Sl isn (2254 5
25 ool 5585 ¢ B Sludin Ll 5 o s b

Il yy 5 Cad 3 A0 Dliedsl o 530 Jgr 53 0 &1l dalps bl
5 Sl slag Faouls plo bl 5 Dbl (Ol e i 53 G
(s Cead il I L 48T me o 3l (glsbias 5 Cute 1 S s b glags Salanls
Cod L2530 Oliabl elaws )3 (pimman il oo SRIB1 25w B 0pl 03 Gias ¢ 8 Jle)

Sledst 5 el g DY gramn e ol et Sl e 3 Giay Jliml S



o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

330 28 5 AT Dlag (Dlalad Sl 5 5355 colzel Sl go s LESTL izl
SS9 mra SekaaliT 5 e O guames ¢ wilige 5 (3 Dleds (g 5515 DY guaes
(ol ool e SKemiil Gebio 5 dan (OMites 5 Sl (Giluey
Sl slaslg 4 S glac b «Ssl 5 B (g delS Y gummms a1 wlo
(S 10 Y games Sl bl Sl (ol sgm 5 OVT pile Sy 5 ¢Sz ol
Go5sn i bloy glimula ( iy pos & (ST 5 i Slads 5 38 o s
3513 (Sl 5 ite 3(E YV 1 E5m YY ¢ gamma ) Slbli )5 s5la,l0 ¢ s Joo 5
3 By g B9 pSoline S1de 380 Olabl mlaw 53 () 3550 Slaton plo 53 s
L 5o (6 Sty Ol e 4y g 2 3 30 Sl E0w (A33L 5 L End i Sl
3555 55 Sletin GUST Jalse 51 (SO S a1 458 blinnl U150 503

Ll (g3lal (gla idw ys (oLl

Lo ey 1 &G o 4o Conr ) S b 55510 0 J s

S Cnd .
025 ES s | St | ellse P33 e
&Sl
Z. .. .
AT Y FOPT Y- LY A R\ FATIA Kl C‘ Sl
L YA L AVEYA- ALY kL YOVFVD- RV SFOFAL S glasls gl
L AVOA CRFY- < PO PV I uiant VAPVED Oslae s C\fr....l
L OO | Y *. SAYAAY Rlalan Y ATV ol guie
itV Y N B YT 7 L YPWAL L X PEAF— Al e Y g
VPRV FLANYYA- | R VPrTY- CVITVA- *Y FAADAY A 5ol ol
o YVFFY Y NP — + FOUPFA VY- \ PFFYF Al g Olods g sl y;
il LA VAR IR IS VA N IR\ o Y IAVAY- okl Dl e N
KLY FOVE
b U e A SV 2LV *VF P ¥ FAFOM Solabsd sl g 53 5
ELWVELA | T VAWA- LY FAWVA- o PVAY - ARV 53 AT lon




VFa¥ )‘{4 SO b)m dY 899 c)‘bl{,g é‘)?‘ Q¥ aoldad

05 S s | St | el se 3ibdde
&Sl
ok, \FQAPY Y, AVOAF— < VFrA ok, Y\ FO- ¥ YOYFH Rt Gl y o GBS 5
KL \F YA SV YM- s R v A BN NN o ZNLE lost Y game
e YYSa AVAYS- « VAFAV:— « e ATAAS— ) AYYAYD OT 4 sl Slac Jb 5 4L,
L 5GP TR | AW [ R aveass ¥ \VOYF B Slroams 5 ST ile
R YA [ Rsa [ L praes e YYYAY- 1,100V14— w3 Y gams 53050
it 2 S W N TR R AL TV Y AP elige 5 o5 e
VOV [ AFFAYD- [+ VARAY L1\ YFF A | ST s (e Y e
<
i\ x ) L YF - NPT RN AV MR 5 S Ml (6 uno ]
RS- | FFOYYYRA [ TV YU | TR RISA- HHREAFYANY Sl 5 el
= .
GV N BT T STt C)ArWo YVW-4 el (Setifh Bsdis 5 4e
1o |
Tk PEAYA [ PRy AMRA- | Nevew- LYY VASFESD o W a e
HELNYPEVY | R oArar- + YAYFYY o VFO - VLAY 8 Y pame
LAWY dasrrre [ KL vy < YAAY- VA Sl 55
5 b ) ) B el 9 &
s | AT | R AvAY- [ R pvsavs AR e soslg 4 S sla i
| DR
< YAV YV \A- X ia VETE— < VEAYHY ey 5 eSany
il /Y e W s B L 27 < YPYa- < FYPYPY s 5 YT pdile
YA PR SWIFY- | FOVAYELS | RRRLGMVAS- | RV ASSF bl A0
b0 N I B IR T AT AT < FAY\YVS S Y s Sl
LY NYD PN kY E\VYAF- o FAVTA ) PAYAVF- O s
il ) *2 WOAY- TVEAY VOV « VOFAQY— S e IS N syl
Fr s Sl 5 56 L o g
TEEVEY [ R ENYA- [ avere CYOE- ¥ YA Q4F—

LSl




o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

05 S s | St | el se 3ibdde
Sl
*1YOYR— il WATA o) VY- + e PFABV- YA Slslag f dauly plu
& oy glizalay ¢ g pos 5
* 5 PV Y PEA YOVFA- « VVFAFY— VAN
Co5s

C AP *o AP AF- VPP L XY PY HYXAF PRt

+ e YVadY FEBANY - « PFFeL W YAAYA Dbl 5l e &g fo
R OVF- [ Y p Y « YAYA- VYR AR ana s I Jo glag Sty
KL N AYAY *Y,0 04089 + DAVAYF- iR LT Y VPV ¢ 8 T € (G pa 2

SR slaasl o

Qs 5 5 A3 A0 Oliabl o 550 s 53 o 4,1 dalsd ulul

(ko) Sla o 5 L ¢ g g7 SV gramms (5 6 LS 21 el (sla 5w )3 Bis)
N gams ¢ irio glaziy L S S ‘53 ESAT (Olow (Dlasd sl g )5 5
(oilign 5 5 Sladst ¢ g )13 Y gummen 53050 ¢ 5y Loy 5 ST uile ¢ glasd
B 9ins 5 da ¢« Min 5 ES Mol (5l gl ¢ S 5 B 2t SlalaT 5 1de Y guaes
Sl 5 S (AT DY gams g I e plar| el Sowiijl
(S Y guames Ll (il g 5 VT pile cawly Jbo slaslg 4 SaS slac Il
5 BLS o i Sleds 5 58 S gl (s SIS OV pame b (D e
3513 lslian 5 e FI (L2 YV 1 E5u YY g same ) 08 O 5 5bu G 055 452
Oramed Al e PRI s 0l 53 Gl ¢ s dleil o) 5 5 RIFIL ST ae
5 SNl (Dl suin Sla i 53 Gay dlezl o5 F 5 Ay A0 Oliabl mhaw s
Sobslie 5 e 1 (E5u YV I idu ¥ g gemma)s) S 5 Jbo sla Sabuly s Sl
G0 §$3 2 Slslae J1Ao;3 A0 Oliabl mlaw )3 (c) 53550 Gl A b 53 5550
e (6, Kator Olon 4y gy 1 3530 Slaidn (233 2 o5 G5 e 1 ol 3,1
g5 Sletions SIS Julse 5l (S 0o 5 5 GRIBIES 5 S Ll 015 pr s 05 ol



VFa¥ )‘{4 SO b)m dY 899 c)‘bl{,g é‘)?‘ Q¥ aoldad

Loty I &G pa 43 Coopgd S b Y2 Lo o255 P sz

(Solakas el };‘.J,Mu,)w REERC G v b Je
Y YA Y « OFBVY el ) el
00 Y,Y40A VST S5 el o
«, DAY V0, FV- «, YFFOA Osles gl gl il
550 OV AFF A0 Sl g
CYFO 1 VA IFAAYY sz N s
ave AR i ata s S5 5 Ol L]
CVAF ,FOVY 4 FAS sly Dokt 5 sy
«FOF FA,YA0) +LYOTAO) okl Sl s 5 eSS
s YV,PVA < YYVEVA Olabad Sl g g y0 5
CFe AYFAY Y FYE & 3 ST len
CNYY FAVAS L Faaryy e Sl o S s
‘e ava LR CTVSE e P
CVPPF VY, BVYY CENYY OT a5 desly Il 5 wL 1,
VP VF,YAAY NRYS 2O S slaeens 5 YT sl
YR ININ «FIvoos 2315 Y a5 5l 0
«FFVA 0,44FY CYSEYY dige 5 B Sleds
L YYYS TRErS YA 5 B ey SeldT 5 (NS Y s
AN 5,14¥4 NN CMizee 5 SNl €6 5lus 551
IAFS 8,500 L ALY0Y4 bl 5 Sledbl
AN ANAYY YV B el el Ko Sl G 5 4aw
- AP POV OY5V RTIy b S gl
Y VoYY R SIS Y pas




o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

Golsls o | b o asla oyl | 036 oSG s oy a5k Je
LYOFA Ve AFPY LYYV Sl 5 B
ALY FL00YY COFOND: Luly Jl claslg 4SS clacdlb
VFFF VY, NOFY VYWY Szl 5 &Sy
VYA £,F90A +,104v44 a5 DYTpile
VSV FAYYY AT PRI
AL FAFY VEFIAF S Y s Ll
©YYV Y+ ,008A « YYAOAY O e
ey 51,0AF IRRL R S, S Y s Lo
BRI Ve PFS O YSSOFA LS i Sl 5 58 i s
e AYY YAL8AY CNSEF S slags Sty L
VNS 1,3A0Y VAV G550 ks folos (climula by pes 5
BV \LVE Y CVENSY Syl
BRLVYS A Y55 © YAV Syl 5 6ls,Ll ¢ & s Jom
L PFY F,0F4 YR S s b o Sabanls
VA VY APY BRLVN 05 STk 8 G a0

5036 Ko anl b ool Ol by 53557 1 o slade 251 o

3y polie dulie 53 o baals 05057 (o5 ekl 3,8 (sus | o5 o enla 0 pe5T
Sl sl (65 5 gl ol Bl clog 8 bl o adly pslie bos 351, lis
el 0l G551 7 Jad 53 63,51 5 S Gadile 551 o s shae Jike
Sadds 5 4 036 &k b 55l 555 s edalie # s 3 S 55b0kes
A S o cauly Jbo bl 4 SaS glaldle (Dbl 5 Sl gla iy

1. Hosmer-Lemeshow



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

2301 DY gams 5 0lge 5 (o5 g0 Al folus limala (g Bes 5 o o lad
5 el O505T il imman s S A5l 62051 2 sladie e 4
s gollae 551 glyls Grags gladde aes Lo s A0 Sliabl CE.~).> das e OLA
D A 03 G D Sl I8 BB (s s g 538 (el g e e S e ol

MJ@J}:‘)

b SSlghin 9 (S o Al (o
|v\.‘;1l J}.E.'.a e C_ALL u.o\..a:a'—\ d’&.&)}i LgL&JJ.a JJ)TJ.: 9 Wosls J.;.l:ﬁ 4 P IPA CJ’.'.‘
it ol 5 (o ¢ i 57 o o S35 15 gy 1 350 (Sl ke (Sl
23335 53555 Jler 5 baey53 S 5le i g gy Sl eslizal b aslsl s s el
F25 53 5 ME I Jalse o 6 S S oslinal L ulgins 5 Bkd plulid iom
Lg})jTjg;?}stAJJﬁJaawjoM@jdL&‘J‘@Q;)bég;.w})}n&wﬂ))
3651 OIS by Lo g b &S (I wle o Slaanas (6l olie Olgie 4 LIy
cg:,.m\a}ﬁl{ﬂ.lfqbfﬂdiiAgd,la:.n456..‘..5._3(Lewjlds|4£§¢a\ﬁt{.:}&a:u:dﬂ\¢:ﬁ
PV RGOV | VS [ R T-PCI ICIIC [ K PR I RGP ) POV WO s N
i G 3 St plew 53 b DI 4l 8 (S e o Ol 4 Ll
g‘_{.ﬁ) L &L@‘s’{b‘.} BE Q“’Jdﬂ ‘) olile ‘5;\; C....w.’ k) .)}.fb oslaral c.\;.:f 6)‘.;\?4{'\.4]“
S 5 i SIS s o OLES gl (UL Bl ile 5 ST 1S o ly 2aleS”
g 3009 S g3 50 S 225k p 50 5 5 b Cead G131 (SOL
e blae 55558 (galamdl 5 S jluaa Ll 5 on (S s 5 Sl &S5 87 bl
o3y ks 5 e (o Kt e 4 g 3050 Sl tom (AL 5 005 F 5 e
02 Gy g ki) @S Jolge 31 (S p)5 F RIS 5 S blaal Ol

Ll (63LaBl gla i



o Byl w191 3 i (6 S Atlo g (ST il S0 (A3 Ko g (sl

References

Abbasian, E; & Yehea Nemer, A. (2017). Investigating the Recession
Sustainability of Main Industries in Tehran Stock Exchange: Using Cox
Regression. Iranian Journal of Economic Studies, 5(1), 101-116.

Bagheri, Gh, Zarea, H. & Esmaili, M. (2013). The Spiritual Intelligence (SI)
components from the perspective of Islam and West. International Research
Journal of Applied and Basic Sciences, 4 (11) , 3544-3550.

Barber, B. M; & Odean, T. (2000). Trading is hazardous to your wealth: The
common stock investment performance of individual investors. Journal of
Finance, 55, 773-806.

Cox, C. C. (2017). A Comparison of Active and Passive Portfolio Management.
(Master's Degree), University of Tennessee Honors Thesis Projects.

Defrizal DEFRIZAL, Khomsahrial ROMLI, Agus PURNOMO, Hengky Achmad
SUBING. (2021). A Sectoral Stock Investment Strategy Model in Indonesia Stock
Exchange. Journal of Asian Finance, Economics and Business. Vol 8 No 1.

Echchabi, A; & Azouzi, D. (2017). Qil Price Fluctuations and Stock Market
Movements: An Application in Oman. Journal of Asian Finance, Economics
and Business, 4(2).

Eyvazloo, Reza; Ghahramani, Ali; & Ajam, Alirreza. (2017). Analyzing the
Performance of Fama and French Five-factor Model Using GRS
Test. Financial Research  Journal, 18(4), 691-714. doi:
10.22059/jr.2017.62587. (In Persian).

Ismail, M. T; & Isa, Z. (2008). Identifying regime shifts in Malaysian stock market
returns. International Research Journal of Finance and Economics, 15(1), 36-
49.

JiQ. et al. (2020). Modelling dynamic dependence and risk spillover between all
oil price shocks and stock market returns in the BRICS. Int. Rev. Financ. Anal.

Khalid, M; Sultana, M; & Zaidi, F. (2013). Dual beta modeling of Karachi stock
exchange. Mathematical Theory and Modeling, 3(8), 26-34.

Li, X; Geng, Z; Subrahmanyam, A; & Yu, H. (2017). Do wealthy investors have
an informational advantage? Evidence based on account classifications of
individual investors. Journal of Empirical Finance, 44, 1-18.

Maheu, J. M; McCurdy, T. H; & Song, Y. (2012). Components of bull and bear
markets: Bull corrections and bear rallies. Journal of Business & Economic
Statistics, 30(3), 391-403.

Rai, Reza; Pouyan Far, Ahmad (1400). Advanced investment management. 14th
edition. Tehran: Samit Publications. (In Persian).

YarovayaL. et. al. (2021). Determinants of spillovers between Islamic and
conventional financial markets: Exploring the safe haven assets during the
COVID-19 pandemic. Finance Res. Lett.



il
Securities & Exchange Organization, Research, Development & Islamic Studies (RDIS)
Journal of Securities and Exchange, Spring 2024, V. 17, No.65, pp. 133-152

Providing a Smart Trading System Based on the
Combination of Technical Analysis Indicators, Meta-
Heuristic Algorithms and Neural Network in Tehran

Stock Exchange!

Fatemeh Asiaei Taheri2, Gholomreza Zomorodian?,
Mirfiz Falah Shams*

Received: 2023/01/21
Accepted: 2024/02/04

Research Paper

Abstract

The main goal of investing in the stock market is to get the highest return
at the desired time. Successful trading in financial markets should be done
close to key reversal points.

In this research, we are trying to select the widely used technical rules by
studying the previous researches and improving the decision parameters in
the mentioned technical rules for each stock by using the firefly and gray wolf
algorithm and converting contradictory signals issued from the optimized
indicators to the unit. And finally, through the LSTM neural network, we will
try to predict the entry and exit positions of the stock market.

This research was conducted from 1390 to September 1401 on Tehran
Stock Exchange companies. The proposed model has been able to correctly
identify buy, sell and hold points for a future trading day for long-term
investors with an error of about thirty-six percent.
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1. Metaheuristic
2. Long Short-Term Memory (LSTM)
3.RNN
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1. Brasileiro

2. Xinjie

3. APPLE

4. MICROSOFT
5. AMZN

6. 1BM
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1. Moving Average Convergence Divergence
2. Stochastic

3. RSI(Relative Strength Index)

4. ADX(Average Directional movement Index)
5. Aroon

6. Williams

7. Bollinger Band

8. MFI(Money Flow Index)
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1. RNN(Recurrent Neural Network)
2. Sequence Length

3. Convolution

4. Epochs

5. Batch size

6. Over fitting
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Abstract

The most important factor in investing is choosing the asset that will bring us
the highest expected return. Each investment forms its portfolio by predicting the
investment risk and estimating the expected return. Various methods have been
used to estimate the expected return on investment in recent decades, the most
important of which is the Markowitz mean-variance model. But this model has
been faced with flaws, so financial researchers have tried in the following decades
to obtain more reliable findings for portfolio optimization by adding higher
moments such as skewness and kurtosis and entropy.

The statistical population of this research is based on trading data
(adjusted price) of the top 35 symbols of the the Iranian capital market during
the last ten years from 2013 to 2023 from the software bourseview, tsetmc,
and the variables including variance, mean, skewness, kurtosis and entropy
after processing. Data were implemented using Matlab version 6.7 software
and portfolio optimization was done based on mv, mvs, mvsk models and
finally MVSKE model. The findings of this research indicate that
informational entropy is a reliable variable in portfolio optimization.

Key Words: Portfolio Optimization, Informational Entropy, Fuzzy Logic.
JEL Classification: G11

1. doi: 10.22034/JSE.2024.12281.2173

2. M.Sc. Student, Department of Financial Management, East Tehran Branch, Islamic Azad University,
Tehran, Iran. (zahra.zolfagari@gmail.com).

3. Assistant Professor, Department of Management, East Tehran Branch, Islamic Azad University,
Tehran, Iran. (Corresponding Author). (m.samadi53@gmail.com).

4, Assistant Professor, Department of Management, East Tehran Branch, Islamic Azad University,
Tehran, Iran, (jafari_m@yahoo.com).

Copyright © 2024 The Authors. Published by Securities and Exchange Organization.

m This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are
permitted, provided the original work is properly cited.


https://doi.org/10.22034/jse.2024.12281.2173
mailto:zahra.zolfagari@gmail.com
mailto:m.samadi53@gmail.com
mailto:jafari_m@yahoo.com
https://creativecommons.org/licenses/by-nc/4.0/

) Oolalllan 5 da 5 4020 023 oS 4 Bl L5 5 g2 SlasLe

1O —IVY oo AT )l‘f Ao o,ls 5r.h—\h s ‘J\.:l‘e 39\ 92 aalilad

"SB! 29 T3 o8lanal b o p (53luding

f‘_g}é.t.? 40 guaro ‘Y‘_g..\.ow aobld ‘TOL‘UL‘&.&JBS JY-3

VE-YVIVA il o g s g3y alie
VESYNYIVY i pdy )

o>

o
58T Ok sl s o (gl 1y 55l 5550 033 o e o8 ol ol ls sl M e o 3 sl oy age
as e B8 1y gt e sl 3550 033k paiS 5 S e Sy i b A a2
o OT o e &7 ookl oozl o slaans 55 M ale o Sl 3 g0 033k a5 (51 AbSme (sla s
N i laaes 3 Mo O K3, ol s 03,3 5,55 121 okl ol 525 5T 3le il 5= S0k
il 612 6 5SS B slasl g9 5T 5 2S5 S 0 man 5V sla ki8035 3116 ks S
S5k 5 2L VO (o s dss Cand) SMalme (glaasls (lun 5 in sl opl (Sl dmalom iy 5T Cs 45 (5 85
35,513 5 bourseview tsetmce i p 5 5P 5N gladls o5 Jlw o3 glo ok (o Ol 4l 4le o
Matlab i 31 ¢ 5 eslizull taasls 5305 5 oy 05 5T 5 (S ¢ S meSibiae il s Jolis o ice
Jbe Solg 53 s mv, myvsmvsk gladds alul (6585 5 (Giludigy 5 HAs (Glwosly PV deus
e Gl o9 7T 48515 0T 1 o8 g cpl Sl el oty (glaail 8 s ploil MVSKE
Ll 85 (& Slundings 3 55T o6
2656 Glate ( SLMB s 5T (i 5 (g5l aing 1SS (SO 59
Gl :egoge ok

10.22034/JSE.2024.12281.2173 doi .\
.zahra.zolfagari@gmail.com) .o 1« g5 ¢ eodhul 13T o8l ¢33 5 dorlg ¢ Jlo Sy o9 8 ekl ki )57 (il ¥
(M.samadi53@gMail.ComM) (U st s ) 311 015 s ¢ Dol 313T o5 5,8 05 orls s pa 03 8 sl ¥

jafari_m@yaho0.com) .ol 1 «0l,g ¢ sl 33T ol 0.3 ,5 Ol g5 Ty ko 03,5 )bskeal F

Cad log Bagl 9 g2 o lia ol 35 © VY ol ] Bkianngr 4y et citine yl il 3>

dlie 4 guono sl p boyte o 5l ybmpé odlitul g5 b g oddpiite pj 2l Cov dlie oyl
ol jloe 5 o3l 53 gykie bl culey by

Creative Commons Attribution-NonCommercial 4.0 International license

(https://creativecommons.org/licenses/by-nc/4.0/)


https://doi.org/10.22034/jse.2024.12281.2173
mailto:zahra.zolfagari@gmail.com
mailto:zahra.zolfagari@gmail.com
mailto:m.samadi53@gmail.com
mailto:jafari_m@yahoo.com
mailto:jafari_m@yahoo.com

SN (o531 03Uitas] U 539 (5 3lu0 ikt 10y g Ghone |

doio

Ol OT g sl el (Jlo (Sludie ainj 5o Gllllae ¢y @aa VI i Sl o
i S 4 ol bl 2 (6,5 adie 5 Sl el ik S 05576
851 Bl (1 e o 53208 5 51 (SS slarle o (sl lls (I8 ad Je O e
503 (Jlo lude 3 Do gd ga o St 3 (So S Sl o3y Sen slasi o S age
Sl 53 Jolse ppags Sl (S oM e sl o33l Obe cpl 53 oy Al
033b Cpedv 5 S e 033L st b 1 wle 8 350 b g OIS W le
4 2bls I8 s sladie gl ¢l glaans 53 s o JSK5 1y (olgw o llsls o
ladobe cpl oSl Jlom Mok g ploow (5 585 1 53 (S M lo por SUsls 5 gn 0331 (paded 5 shice
N % O JCNE PP KOy HEPOgic IV PORES PR S

S it Cnyd aled o 0di by glaans 3 bl 58 sle LS 4 b 4
PS4 1 338 (o s 4 5855 Sl il 8o e S e
3 Sl 033k &7 Sl ol 53 0313 80 31 ST it (slmes Sl 4 S G
e 88 Lol 5 o 53 T Jlom sl ol LSS 0Ky I e 612 208 Sl

O e 05 S 38y oMis (55 b alaly )3 el ls o Kbe Ja 5l 51,0 Koo
2 LOT by, 5 )by o Sis 5 S o by Die abeas OB wlo ol
)8 o 36 Ol lesens

S S sl e 4l LG LS 0 e sladle (b 6 K0 Olatils
O 1 Sl slaalyls 1 s Jia 5 Sl 4 53 3 50 S
ST (G laig Ol e ST U1y 55 5 5 L5 S

"Bl il Gllae 5 TGS ke 68) bl ded Osmad (Sl slme Lly res 5
NE158) g3 5T 5 0 ST (Kl st 15 50 55 35,1 E(ST5bL 5 558)

1. Mean-variance model

2. Semi-variance

3. Harry Markowitz

. Absolute value of deviations
. Konno and Yamazaki

. Value at Risk

. Entropy and Semi-Entropy

. Hung

o ~NO O



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

iloag 03 (0L 5 Il ) S 5 (S42S wile YL Gl e (sla5ksS
LU eslannl (6 585

033 e Jelse coles i1 T lale sl oty s Jte Cogmle s
3 drw g dn) cdde p) Dl a0 51 (6ol 0555 (2l 358 g0 4D Ly o Tl 5
S AL as a S s ol gal 1 (6K I Cad lade S
b e (o (Sladule dnm 5 4 cokisl Sl e |

23 I b sl g sllan el Sul sl SOl sy b s (55ledinge
Sl bbb s Jde cpl 5l Jeols laasl (sl ol e 5o sl il b Ll 5,87
LS e 5w Ll a3y Ol 5 05,5 5 0a, SleMbl I sl b1 IS gl u
L3S A J 0l S g ol 4 a5l 53 (i Kol o o 25 il 4 a5
.wdkﬁ\)hw@\ﬁbduﬁwo:;éuljdvuJ\ngb&l{

033k w35 035 dles 25 Ol s adde ol p (STl Sldg jie oy e I (S bl
33 s Qo Las 3 o3l 55 S35 endls DS b 033053 5 @S 5 plgn
P33 06y Olug 5 Cood Cy (Stcan 3pdoen b Slone Sl a5 (Stules OSCae
35 S5l 5 Sl o ge o s el sl ol 6K 53 S e
3 S ol 53 b 316 ES 5 plew o33k 03 Jleji b N Jlaj s 31033k
118 g le o a5l O 0 o s0Ls cacd 8515 o551 3590 a2 51 (55l 53 (S ST
C,f,ir\.g—we:jb_):ﬁﬁ-gi.lb'y.gL..»\L;}é.?J.L.J:Q‘J)Ladﬁr@):Lngfqbﬂj\
Slaessl b o i S slaes3l 51 OLIS e o Dlplist oS o Sae il § o 0T g &
2 b b YL slaesl g s il dias il plew o33l (S iS4 Sl s A5l do I 28
o 1 okme o8 SIS 53 (855 53 2l 6T gl el ES 5 plam 53 (8 e e
W5 dlo s G S L 6T 0555 Glate 5 o 8 5 L5 )5 plg 033 55 03 Jla 5
3 5l 3 o ) (6 sladie 5l 033k oSl (sla i 31 (6 ks

SB g 3y Lo e G Olge 4 Sl g 5T 3 eslizal dliwl) s 3

AL g dda ol (DS 55 03 W5 0 S 255

1. Kurtosis and Skewness
2. Capital asset Pricing Model



SN 39 55131 23k b g5y (55l diage 1502 5 Sk

et S 53 MVSKE ke oll s S 5 5T Sl eslizal b 2 s3 cnl
tla w515k 5 OSA Y0 S ISze (o LT 4 5a5 )3 55 (Silutigs Sl Jol 4 &S
sMV 2, UMVSKE ) jleslizal b 585 g5leang U Al Ve Gljesjl b
Sleag 4 Lo Sl 55 5 ladle 55 SNl g5 AT oS awlis MVSK
s 53 Sl glatagn i8S FIs 5 cedd eslatel Mol c)a.u 03 5B
(el ok plasl SN (5 5T Slme 2 505 b 55 (5loaige

5 eslizal 5 4 8 Sl osl 3l by Sladlas a8 (36 Ghte e ol s
B 5 5ol 1y Il laslsl lresls Juows 5 o)y laie ol 5l oslizal L &S sladali
033 038 e (gl ke ol ofy 1 K Cales gy LiSaly Lo (gl oS Feé
Olaabl pude 5wl )87 ol i 05,87 ) shata by a5 ol (656 (Bt (5 585 Alis 55 L 11
O (> ) )il ke Ll g o hate ! Sl eslizal ¢ Jlo slayl3L )3 39 50

636 late 1 eslizal L oS Conl 0T Kb ¥ gt 5 SSTUL (gla,8" dblen Ll (gla s
ot A5 0 (Pl sbaesls 15 0l DL (6 g 0 5ed 4 1 plel 5 DLkl e )
0T 31 Oliabl pute (36 3hate )3 03k &S bl s e 0 i @yl o T 51 ads
ezt 058 sl 4 (58 DLSL s Sl oslizal b S5 sl S o J 28 (6350 b 1,
dasloee 2 W03 3L ol ol 5 s 55557 Cws ST (glaes 3l 51 (6 5 385 3,51 5 Ol oo
1 enlizal Ol cos 3l danlous (g1 (656 Glate 31 eslimul Coysee 3 Ll Stls Sy
2L P Law g 15 LIS 550 015 as 5 3,10 55 GSle g 612 (o sla 5,
sl o 53 15 6, (lgat ) SN 31 eslinl g5 O Kimssy calply 5 5,8
OV o ) ) deS e slgiiey

S > Shas dslin g ) 1 SV g5 5T S oslial b o5 (5l (o 2
Sl a3 ol Olal JIMVSKE Jue LMV Jue b 5 04 (6 5luaings (5985 5

2l slaadl 505 cpl 53 o planil Sla i g5 a5 o9 0 I (a3 onl 0o

5 LT Ggad g amal (et Eash B m T b e 3,8 o0 Dy s O R

1. Fuzzy logic
2. Tanank & Guo
3. Informational Entropy



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

laasl closls i g pwyp B3u )3 3 gh e wls n Eagh laas B Ose50 Jde
u&.‘ﬁj}:_ Lgl.lﬁ‘\:.éli Lst*“‘))" &lﬁ)%_}cd& 43‘)‘ Lh‘\:‘.p).é O}A)T@tjj‘sﬁqﬁﬂjﬂ

J}.&gsﬁ 43‘)\

&bl @9):5T

SN o (51 bt (6,8l sl ¢ arlo o a5k 53 Bile o 2agn 51 S
ladde ! 2 Blod b me Jlo O Kin gy Lo 5 ilises (gladibs clialy (a3 oml
Sl § 38 30 (6 ) (§:5 0311 5 a4y it 033l 5 Sy Jole 53 g
S 53 s ST a8 4 Sl OT 2ass opl ool Ooda .l 055 (6 kus
358 )3 0305T o e 33 5 S lking 8l SAAS 5 S o VL (sla 5128
@A g 53 el s eSS ys Oluabl pe dalre (o5 5T (Dol (6) 55
el okt 4 8 a5 55 (6,8 e e Sy Ol g2 4 0l dcloe

.@\gawﬁﬂe&oaﬁgaw Oljan 5l g5de (g ks DleMbl a5 55 s 2T
3 e 0T 3530 93 b plasl Bl ity ol i & g5 5T i o S S ole &
s BT oo ks (6 iy DMl B5las juine O gabad aoes odaline b ol ol Sl 2
dal g i 0T alad odalis I Jool Dbl sl i Bolas e ¢ g9 5T 4o o
d)&:loy\géjuu,:«é‘cjs;ﬁ%@\&ﬁg»‘wa\@&&jﬁTw.:ﬁ

| Cm o7 LS‘;f Laosls

J3liF o g
e 135 JSB 035 et 6l oS slme Sl sk cm g oSS pskiE LT s
(ol SaS1, atle Wbyl 5 65 0 parls o Ske b0k ol sl
238 S a2 A8 e e 55 S s skiS Ol b e see Sobns
Sph paie 5583 mig JSE L Sl S pskiE YL lees e Bl edany
Lg;f”l:;:f L(J.c..a d}>- )}L‘.’.i?) C\:'-J)L‘Lif IJ)\: Jﬁj}jbﬁf&jmkﬁ)}bq
.o,\,za)\x\:,#\)jl:;f;(@iﬂ:»d?”uf)

1. Moment



SN 39 55131 23k b g5y (55l diage 1502 5 Sk

}Jﬁfw)\}ﬁtwcw@)akﬁd;ﬂ JLé ol bl 5 5kz8
gk glie BB ool (ol Jloisl lags b 33lais 536 1 0T gadse cpes
S STy e il Gl 55 ) O PP PP L g IR I
A5 05 4 ke Ol 1 6 Glej 5 At amlie J6 KSS b clam 5 Oslin
(.)lg,wﬂgﬂm;)uu”mf.;p@x,g\wuﬁ%uu};dwﬂw
(S 5 Sz 5 aiosle o SKike J

Bas P drwgi 9 S0 Slw

— 5 Rls ke LOAOY )33 S5l 1y Jlo (5ledis o st 55 ook byl 51 S
93 S5 Opa 4y a5 55558 Oy Jlaslail 53 1y s oy &S sl S il
5l Al 4T adlls & & Col b e S5l Joe ol sl 0Ty S
RS

Slezanai OIS Gl (1S le Loy ol o (55 Opke @l ulal
34 s gn plowil &Sy 5 5 sl g0 035k dir Ay ool 5 1, s I ke
A3 &Ky e la 1y el S 5l g8 e drlme (5585 5 Sy 5 035k G b
553 (555 Pl At 53 Sy s slasbas 31 (S bl OT 1w s 5
Shire o oy a3 cpl ol plowil oy Gladle 55 &7 G la a5 (b Sl w5
il 8l ol ekir ae Sl e S S el gl Sl il
S 3 YU s 033l lutie ¢ Zoalon 255wl BB ol 5 Vb slaesl Ol 5
Bl Oler 53 o8 Jlo 3 Sl dals g 3 1) GLSS S, N e sl ol
o2l 1y 033k Sl Csthel Cand SlLu g g OIS Al 5 s o e by!
A SV slaskiE a5 g Sl sliel 4 by gyl LS o B s oS
s 4 1y S50 S (ulls slra S, Lasls Olges Sas 5 S
;\qu,,uf‘w,ﬁmﬁ;uJW\@jo)u:,\;u&y;@p&T,@suu
gt a5 iy

ol w1l 2355l 5,8 (MV) il sl ke Je Likizes 35180 5 Fang



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

S el plly 61 V88 L ys 1) sladl g ople 5 b all ol el g w s
Ol 4 Jlo sbasdl o 5 ol s o8y 5 OLEllae ol 4 ko 05,0 5 5255 Lo
oy

e 55 U513 550 033l o8 ol 31 (ST (sl (sla ol NS s Je
033k OUT (sl S35 nlo 53505 35 o dlaly ¢ o1 OT (1) &S latnm &K 5
3k st o ggie bl s Jite 6516 5T 033k 5 Sy il SaiS s S
el S5 658 5 4 4 e e 1L s e i 93 05 e el T e e

de 53 3 ge Glaad 3 B 8 a5 )3 L oS ol Jlsal e o) 5 4 @l
ssm e Sholer s sl Sl L Sl 55 L s slabew slagbls @S s
Jize 47 G168 4y 3,503 555 LIS 555 5 glaz g el (K 05k 4655 0 5T
Lz O e e (a0l

S it T3 o o 0ls by 5L bl 335855k GO 4 b o i
Wl OIS ey 0387 by oDMie 55 b sl 3 4 5 ol 3505 DLl o Sege
2 BOT il 5 ks s Sy 5 S o sy oMie aiven OIS 4l
2ME 6 Ol e

S G T 5 OLKans b g 5 b oS 5 Wb sle 1 Kt slicel oy
2 A Jalse s plew 033l SV (gl sksS 3 8 k5 55 (s Loy plam 035k 55
3 Wb el g o Slalan ol ool (11 (5555 g (S g Ao plgwr 033k st
35 9b S 3 |y gl ale gl ol)ls (6,108 s Je Jie Hlael (1AVY) &y S
gy 3538 S ysb 4 Glale e Gl g ils HHE s Jds Comalr 055 o~ o
|

Sl yor sla o515 6518 Cnd ko b5 gladie o)lys 45§ D) s slajia s
SO (55l asle 1K ams5 ) 138 0o 05,5 Y @ 015 or 1y VAV (Glg)
o3l U g agas 295 5L 5 O 8551 (b b Sleal il dle gla )
K ol 5 S o s Ol sk 53 6y G LT 0 &8 Gl s Y s S

1.CML



SN (o531 03Uitas] U 539 (5 3lu0 ikt 10y g Ghone |

S (ol Sk Gy b nl 515 b gr 035 et S S5 Sl I 4 sazme
25 st w8 k)

oler Blsl dew > Shas b5 Ol sie b glalin 53 (Bl (s daes 5 >3, o
255w bl Sl e ke b aglie 53 (S g il sl ke alke Jts
AL L 5 Slrlibnl g (o o O gl e (o (6518 Lo o gla S
GSSS 05 LTS 5 ASB L s 5T ol b S Lesle sniolse b gldlae o
@wlale laosl 5o 09,37 Hlis awbus b Jbo Cu pde Calides Slaojsm 53 o9 35T
Sleslial b ¢ dast Code daly gy 400 B0 = olds 55 ) VL 5 anle 25 ¢ Lo
2 0L ol plaisbal ¢ oly Loy Sl wiitls y ot 5 8 5 gisabeli=ls 5 05T
23 5T ¢l ¢ Sibe bl s i 55 (55t Ol 5 b sl 55 VY45 UL
(milsls M &858 (G e |y g5 BT el it (6ol 05 plo-s p-“w}i“ B
dnloen S e (5lnn 0158 4 OT 51015 0 5 S o513 033b 5 5 0585 & a5
o ke 0S5 Lokl o3l o el .5 S oslizul uibyls 4S5 ol Ao Sy
gy 53 VL Cile 55kid) ha gt e gldllae s 0 5L 5 o))l oKl
o3lizal b (glabar i SlayT (55 500l Sl eslinad 5 5 5T 035 Jai 55 L s (5
- S - pells - oSk Jie bl laberdir ST Sioaebp 5,5
3 Silag ‘.;,_,,ij\ Ol 5o 4 podtes (§ g2 9 r_»,_,,ij\ (et 3 g3 AT (S AaS
G4 a3 o DLE O oo s 5 O5LE Glasknn Sl e3lizal b g5 5T (5,8 o511
GRS 5 05la 5 0w s 29,57 Sl osliel Sl 3 0deT s @ (G55
Wl Bl 3 gy s (S g g o35S

(VAN sl 5 5 o lekd Lo 57 5L sl (585 S5lotings 52 1) (5 4T pspte
OT oot 3 51357 = Soln ppgie sl Ls st Jhashy 5o Saass 55 oul b - e
T iztls (i G oss b By onl dmslin 0 G gl oL plews Sl o 00 (535
ot el HE Sl ol 4t oSS I 5 2 Sl s b i ) LRI
3l 28 ) g9 5T pggde 5l eslizel b plew Slousl o i (o3l 5 0f S, 0T
Dmer 23 AT 3 S8k e SIS (g3 5T s £l & b b Caliie 01 Ky,

OBzl il (YANOLKan 5 55 s 55 w5550 Glaiass 3 1) Lol oo 5T



VFa¥ )Led SO b)lm:} dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

Jolo 55 2 51 AU alls &Sy e slate 4 (oS 5 05T Sl eslinal b 555 5
s S bl = Sle JAe( Y1) 18 5 bl L Lsls g 28 Jlal dalas
3 ol L0553 es 5 il (w Gladde 4 o &S s S s ) (g9 5T
by S ol os w51 Oledbl o 5T 6,8 o3Il Cbls (5 2 3 Shas 4 gl
52 b e ol 5 Sas alis dmns b = a6 55 Sl (sl (V) 0L 5 55
2> S o il - Kk e 5 52 5l il - Kol e Juls $CaSIS™ Jta
5o s S0 Jde 95 & Cad bay ol S ekms0lE e el L
£5 5 S Bs) OT 55 oS L S = hae (55 5 sl gl oo (Y401, K0
ol die s BU 05T dae WoT .l ols S 5 035b ot 3 oS wle
GG 21 il lsm :Ske Je @ o 0 9,8T Jule &7 Lisls Ol 5 i S S 5
£ 03 AT S e Jol 658 0 VL T s S Gl laay e
o.,\.iu.'eﬂ«&b:sTLg)\fg;A:SAijlé}tuoj?d\j!éb.a)\zzﬁjlf}:séﬂfgﬂcé
sl (65 Mae s W15 e EPT S 515 0L 2 ol ol ol (148V) SIS Lo 5
EPT fromen SIS .S wlyf Jobo oS alaly 5 pde ol gls 518 s Jute L
Lsls 0Las 3 5 2 53( Yo VF) OSen 5 en sl 28 8 IS 4 plew (518 nd 5 1,
Sy S e bl bl Sy 6,8 I Shee & Ol 4 g5 5T &
OS5 1y alblel Hlae Ol 5 () lalw gla olls @ 18w Jus s
5 Lsls Syl (g ae Sy meds () 5 O g9 5T 5 A (@l wly S
TP 03 St OoB lalm glaglils M Cad Jo 4 i gy 5T

sl 5l ge 03l

B9 (ol 995

Sl cosls (515 51 e 29 5T 5 (588 (K ¢ Kilo iyl Joli ba e
Sl 0 o3lizwl Matlab i 53! e T lwesly

4 g5 sbT analr 53 53 5T 5 SaS ( Sz ¢ bols (o Sbe cmini al 5o 55
S35 5 200 Sl s 5 sl S 4 sed analer 585 1 (2L5O) S e (LS Al il

L);j) BL }‘:J:'. bJr(Lo.G r‘,.w 4.1;-,6 BL r.;.f‘sa oslatnl g:JJL;r )L_:M )\ 4;‘9»4 )‘ C‘)"-



SN 39 55131 23k b g5y (55l diage 1502 5 Sk

Sl Al e 53 5 ol Cad el 4 gad anal 55, AVl as5L Wbl JMVSKE
Ly g 5 el

o 5L 3 ols 4 0y 6855 S A0 ool Lia s obT anels o e >
\yay L‘ﬂ.:)‘g‘}éﬂui.h)};a‘@'uugaU}J}Jﬂaug\:’eﬁ\u«u)ﬁ‘}jb\ﬁwjﬁJ.AU-:
Ll ET 550 il a4 5 LS55 8,810 (il Jlo Vs Sidke 4V Fr Vol dianl YA
a3 ole ¥ i sled 5 o3 OLSS LT Il Lo 0L OGYI o ol a5 0l

Ol slalgs Blosl oo Sl s T 51 a3 nl 53 ObT anslr 55T re s
A M\y cJL&.‘Lw‘tseCIient)‘x} BSr] ‘u‘.’.}" bjjTa) )‘Js‘rj.a

Cled 3l ans K1 Sl daaly 4 alo sl 05 5 4 bgs e (slaosls puioean
3T 6,6 5 bosls (553T5,5 31 e Lilodd ol Waosls 51 55 00,08 o LT

ol 0 oalatnl Waesls U:'f-"é" J:lﬁ EER s u:.&}a Lgb;‘ Matlab Jlf‘(‘f

9% SBasy
WAY s h Slej goib 4 bog e slaesls oled Jgl dlm e 3 tlaesls Sle s oSS

s ¢SS baoles olad VF) Lkl ©

e s MVSK Jits ) 6l S i Olgie 4 bdw s 31 ki 0 Shs
S5 Koden HUS 53 5l 0 Sl (Cmio o 6y &S (6, sb 4 b eslizal MVSKE
e

35 0T esdle (s Codo 08 sls 3 Jdaws (glaj gy ioledlbl d3b (glaesls (ol
A 53 g eddd Hshie bl I & (=L€,.a 03 b Cad Ol gy S
s O 08 a1 1 S b 4 55, 0T 4 b gy e ledbl

dglie (1 5 Sl i DaST S Cad ST T SITRHUM & s S s
S SN gy sn ol Jom (6t 5313 55 llas CaST S 55 Lo ke plgn
ol 03 ash o 8 5 dse b Bl Ol (6l cpll g (610 47 ST oo e0lizal 035

el plgs (s s P_i () aal,

r i (ty=o((P_i (t+1)-P_i ())/(P_i (t)))



VFa¥ )‘{)‘ SO b)m dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

g5 3 Besls &7 ol (oI MV Jue Sl eslinal (sl 83 o Fpe resls Lo 5
5 ook aalous Laskei 51 o sl 55kiS 5l A B (sl I 55 S s (65 o 5
el o 3Lzl 555 03 5 Jla 5 s (812 5 el O 5ed 557 050 5T 10T 5 005530
d\ﬁzﬁ,pcul{Jujsuu\;c)'jasg;)y,;pvalue =0.05 L 05057 cpl 5o
g b Caio p ST AT 5 558 Jader 53 Sl ol adetie ) sde b s
RCIU PRV-SUVEEPYIN
Sl plgw VS gz

el BIE S 00T | (S | Sy | bl | oS it 2,
\ YEF) e A s S5 !
\ VoYY ¥ RPET TN RN ol ¥
\ Q¥ oy RV RO SE Ll ¥
\ 6y Y5 s |y s ¥
\ X rrve e |y solass 8

523 Pl ¥ J g

» " - - . P ) z ) )
il SIS S 03T | S | N | Sl | oSN | s | e
\ v vrss vt | g \
\ YAFAY \YoF cova | Ll Y
\ APYS sV vt | Lol = v
\ Y V4 Y194 cods | eerr s ¥
\ VAF.8 arr e YA foows 5

st bt p by ' S gl
el BIE S 000ST | (FaiS | S | sl | oSl | bed | )

\ A\xArd \Rax gD YD u“J‘é \
\ \Waob VO RERY <4 RS 1% gi‘? Y
\ \ARY4 Y0 e AY VYA wRw v
\ V4.¥f \ YV vy CaaYs i_\] £

) Y YO CaeAR L YA Oyl 0




SN 1955751 03wl U 95 1 (65w dingd 105502 9 (Gtowo

Koydls plgor F J gl

e el B F S 00T | FaiS | N | bl | oS | Sedls |
) ey )ay CaAd R 2N e s \
) AR . Ay v caevs ey Y
) ¥o.AF Y4 Caevy R T Gdos v
\ 0.0 Y.AF BRERX T4 Caery &Sy 3
) VA4 00 Caey caevs Al 1y

u.«rl‘«/ CJ/‘JIJ"A tl.w W] JJJ?

el B F S 0505T | Sais | S | bl | oS | OB | ey
\ Yox. YV CaAR Caery & \
) VA .44 LAY Cavs Ny Y
) AT\ YAY CaM R T N 7
) Y4 rXY caeen CaeYs e £
) VAN .4 ey Caeye o5 o

plew bV dgdr

el SIS S 00T | St | S | sl | oS |l b | s
) 2\ Y.or Y T L) |
) AFAY V¥s ey [ Sl Y
\ OYV.XO Yyvy vy Y @__AS, v
\ 1450 ASA Cey vy e ¥
) PRV VoY Y oy of yor )

Yl plgw A J gtz
iyl OIS sl S 05051 | FatS | S | bl | oS | BV | sy

\ \YE 0.0% caeyy NS o \
\ FAN 1.00 A vy RS Y
\ Ya.xs -y ey vy (6 v
\ 104.00 AN oy ey Ry '3

\ ARAEZN FAY CRA ] DR g BEY) o




VFa¥ )‘{4 SO b)m dY 899 c)‘bl{,g é‘)?‘ Q¥ aoldad

c.w,nﬁr.l,_“t.gl'x.i J_;J?

. . ra . T F . F . &. - . -
s ol 18 50 S0 505 SusS | SN | bl | oSk i 3
\ ASFY 8IA IRy N 4 &Sl \
\ Ve AAY VAS CeYE Cary Fyryes Y
\ YO Yor N Y T il ¥
\ FO.V0 Y00 CaRy BT & uls f
A YWAD YA PR Cem USRI RCHETH Iy
\ INAL VAL v CaYo sl 4
\ Y SV OA4 Caeeag AT VL v
R3S

Dy g odd s 5 55 slad g0 b Gils MVSK Jibe ¢ a5 o o s 4 4z 57

n n
Minag (X) = Z Z W, W;Cov;;

i=1j=1
1
MaxR - (x) = Z R;W;
=1
E?:iE_?:j_E::i E{Rg R}Rk} I‘l‘{-_ I.E;II.VJ{
3
(B E0y WiWiCovyz) '°

T B, YR B E(R:RR R )W, W, W W
(B Ty WiW;Covy )

MaxSp(x) =

Min Kp(x) =

Subjectto Rp =
i

ZWE=LI-L-’:-2{]

oo 2537 s 4 51658 6 LW (5lad35 polie b pzes 0T JLs 4 bo Je ol 5
3l s ol Jom 35 408 Fa2S sty S a8 Suilsls i P 558

R,W;

(4]
=1



SN (o531 03Uitas] U 539 (5 3lu0 ikt 10y g Ghone |

© ey o) el 0k 03Linl(PGPY) (glalesr ki Slo)T (555400 v;,_Uin 31 eslizal L

Siln w5 31 (6l iy Vi sl a0 533 55 gn (S Slasly (Slal o33 o) g

b s e s sab Sl eslil b (K;) (SiS 5 (S)) S (V) Suibsls Ry
el 5 A e ) Sl G s 3 Ll S o dlons e D) 50

MaximizeRg,=w'M

SubjecttoWT1, =1

W=0

MinimizelVy = WTVIW

Subject toW ™1, =1

W=0

MaximizeSs = E(WT(R — M)’

SubjecttoWT1, =1

W=0

Minimizeks = (WT(R— M)

Subject toW71,, =1

W=0

MaximizeE; = —W7(lnw)

SubjecttoWT1, =1

W=0

D)o 4 dingy p3lia 5 PGP o2, K1 51 eslizal U MVSK g Jute 55 do e 55

MVSK Jus & bsi o (olg 055 ¢ b 0p) 055 €aS L 5 25500 i 5 Z 6

g g dplonse
SUTY SR S
MINIMLIE = + R‘;E + + 1.::; + + 5-'; + + K;;

1. Polynomial Goal Programing



VFa¥ )‘{,g SO b)lam:} dY 899 c)‘bl{,g é')?‘ Q¥ aoldad

Subjectto: WTM + d; = R},
WIVM +d, =Vy
E(WT(R—M)) +ds =52
(WT(R-M))" +ds=K;:
Wiiy=1
W =0
SIS o5k 4 ighp paiia (1 50) (5L Sppo b ppslie 02,8 ol o
o 515 wT o Cws 4 MVSK U sladsss easd 4 8 b 55 ) Jlaied sles ol
LMV Jae sladss cup,ux_%x_?),ﬁﬂf;a,;\,\ g3l 2 A 1l
oS o el
sl ol b ool ok oslized WU 025 831 51 55 MVSKE Jute (51 s aolie &5 50 &
Lyl,s 50 Cow odaT s 4 sl0js cdbe 53 Ogle o9 5T aasl,y Ol 6Ll L oS
3 g n s (5 5T (3l
b o et ) oo 4 5 L b

)

dy
=

o

minimize £ = (1 +

FPg
d e Az
4 5
+l1+]=]] +|1+|=
( HE) ( EE)

Subject to: WTM + dy = Rj,
WIVW —d, =V
E(WT(R-M))’ +d;=S;
(WT@R-1))" —ds = K;
WT(inw) + dg = E;
WTiy=1

W =0



SN (o531 03Uitas] U 539 (5 3lu0 ikt 10y g Ghone |

w9 Sasy
Olea CB\;,:%J;_;LE.» (Cwl ol 4:_‘)‘ MVSKE}MVSK du\.e cf_l:; AN J}.X?Jb

S ol ol b Coda (Lilols acloes ‘.;win lwosly gl d o )3 45 Az (5 alie

ol o3lie g p3lie Cmis ja (sl ABL 35 palie pl 4 S (ST (b Sk
qu\; b Lhu))ASL;"Jl}-JJ 6‘;’.’ QTJ.' Q)ﬁ‘ cg;wl\ ol 4._1‘)‘ MVSKE)MVSK Ju\.&)‘

C«»‘o.-\.&Q‘)‘j:a(v.@wA\Mbw\j\fn)ﬁﬁiajbjén/\ LJ,.:‘J.:L;)L.»&:.@,:

g:,.,'.’.‘dfa dg.g‘f{; MVSKEJMVSKJ-JAcng,‘J)J?

oSle oS oSle oSl oSl
. e, . c . . o e
@3 A S S SN bl S
\ Yo Vo Coav oo s polie
CYA o YA L o5F YA Jobe dms
MVSK oS
¥ " YA e R e 4z
MVSKE
\ YA oY Y e 1N <ok o5
) AV " VY RS gy yp3lie
Cr M 54 oy S Joe s
MVSK .
- 90357
LAy Ve AN VY CoFe Jis ns
MVSKE
) VY- AS Gy ) 1N <ok o5
\ Y. v¥ oy ) g polie
«SA \$ V5 RS R Joe s
MVSK .
— sl
CAY Y 14 Cove R Jos i
MVSKE
\ v Yy YA Yy Un oot o
\ va v¥ vy oy s polie
oy a¥ . 5% .10 R Jo an
MVSK Cola
Y VY Yo CFO Y Joe s
MVSKE
\ o Yy Fe v YA 1/n b Ojs
) S F.o F) EEAAN ag polas ol




VFa¥ )‘{)‘ SO b)m dY 0,93 c)‘bl.u d')?‘ Q¥ aoldad

L5V A Y¥ N Yy e i
MVSK
AV Y s CFE CoeE e i
MVSKE
\ ¥ YA PO N 1N <ok o5
\ Ve Y CF4 Ry g polie
e \o Vo s crs Joe s
MVSK
. J.LL‘N
Ly WY Vs vOA 7 Joe s
MVSKE
) fa- 14 0 cr 1N <ok o5
) A 0 ey Cavy RTINS
iy o vy oy Crd Joe s
MVSK R
K u’“iyli.
5 of vy Y RN Je ans
MVSKE
\ AR FV 04 DR ¢ Un o o

«Wao ¢l MVSKE s MVSK (b 055 EMW e GLAARECEE

dMﬁb&w}j6‘j?)u)\&‘j)wd‘fu“ﬁg‘)ww)‘\:M“‘QMAJ*‘)‘

02 bae EKSG 4y oy 5 g o)) Jyur

Al oslainl Caie a o

Sharpe ratio [ T A Caino
IANR L YOYY ©YVAA MVSK Jis ames
RALL) YRRY YA | MVSKE Jue amess S
CAVEY L YOAY RS LY ¢ EMW J..
AR L YOAD Ceerass MVSK Jis 4
AR ud B LYY Coevagy MVSKE Jus ase 9935
SNy aTORF coerary Un ot ojs
CAFY IO R0 MVSK Jus 4z
CAFOS VAP S YPAS MVSKE Jus aze elbos
D BRARIZN o YVYY 1n <ot o3
ETLY CAYTE VA | MVSK Js domss Ko ale




SN (o151 o3litasl L 5 p3 (55l dintet 10 )0 g S0

Sharpe ratio 8y T, ~ e
RN s CoXPAY | MVSKE e 4o
CAF Yois SYACA Un ot o
BATH YVA R A X MVSK Jis 4z
IRRAC YAV CoeYY00 MVSKE Jus axe Sl e
T LYV CaYOVF Un ot o
CAFE R 49N R N MVSK Juis 4
CAVE CAYEE -+ YOAY MVSKE Juds 4o 2l
PRYIN ) B aa) 1 Y4A0 1n <ot o3
CAYFY <. YOAF KR a3 MVSK Jus 4z
CAYEY YOAD STV MVSKE Jus 4 sV
IRRRYZ Ca¥ey LYY Un ot ojs

23 504 03,57 Olojan Sy 30 4 g YO L;\,.r;w,iﬂ@umﬁ@uw Jgd= s
1 aeglin 3550 o8l MVSKE 5 MVSK(st 035) EMW (gladuts s\ It

’;ll.w g..':.(J."MVSKE g MVSK‘JJAc‘gtS’J"’Jj»

el a3 S

3 AT oSk oSl oSl oSl oSl )
- c . e
Sedb! S S S ool b
3 \YYe VENF CoFA COYAY FUPTN
AR \YAS Y.OF oeof CVPA MVSK Jus amesss
CXA VF oMY YAD coeof VY MVSKE Jus a5
\ 4v.44 ASO ©N00 CoYeA Un oot ojs
ol S 4 S e L I o
Sharpe ratio 8, T [
G CaYOYY CYVAA MVSK Jute s
e ame
L YRRy o YAPA s
MVSKE
LAV +YBAY Cvany EMW g




VFa¥ )LQQ SO b)w dY 8,93 c)‘bl.@ é')9‘ Q¥ aollad

03k b s S0 5 Sl (o8 b b el Lo 05505 b 5 (23S (ol
@35 MVSKE Jus )3 ol os o3ls iolad Js pl & b gy slo s 1o 505 ) I

ROW PRV PR AU | U&:Jbrs,;sa;ﬁww Jols 055 Jlaz|

30 2%

MVSK J da s b0 & g ) JS2

£



SN 39 55131 23k b g5y (55l diage 1502 5 Sk

References

Aksarayli, M; & Pala, O. (2018), a polynomial goal programming model for
portfolio optimization based on entropy and higher moments. Expert Systems
with Application, Modern Economy, 10. (6), 185-192.

Aracioglu, B; Demircan, F; & Soyuer, H. (2011). Mean —Variance- Skewness-
kurtosis approach to portfolio optimization: An application Istanbul Stock
Exchange. Ege Academic Review, 11, 9-17

Alexander, G. J; & Baptista, A. M. (2004). A comparison of VaR and CVaR
constraints on portfolio selection with the mean-variance model. Management
science, 50(9), 1261-1273.

Andersson, F; Mausser, H; Rosen, D; & Uryasev, S. (2001).Credit risk
optimization with conditional value-at-risk criterion. Mathematical
Programming, 89(2), 273-291.

Arditti, F. D; & Levy, H. (1975). Portfolio efficiency analysis in three moments:
the multiperiod case. The Journal of Finance, 30(3), 797-8009.

Artzner, P; Delbaen, F; Eber, J. M; & Heath, D. (1999). Coherent measures of risk.
Mathematical finance, 9(3), 203-228.

Ben-Tal, A; & Nemirovski, A. (1998). Robust convex optimization. Mathematics
of operations research, 23(4), 769-805.

Ben-Tal, A; & Nemirovski, A. (2002).Robust optimization-methodology and
applications.Mathematical Programming, 92(3), 453-480.

Brodt, A. 1. (1983). Min-mad life: A multi-period optimization model for life insurance
company investment decisions.Insurance: mathematics and Economics, 2(2), 91-102.

Chen, Y; Liu, Y. K; & Chen, J. (2006). Fuzzy portfolio selection problems based on
credibility theory. Advances in Machine Learning and Cybernetics, 377-386.

Didehkhani, H. Hojjatiastani, S. (2016) Presenting a fuzzy multi objective model
for portfolio selection based on value at risk, semi-skewness and fuzzy
credibility theory, 8 (320), 228-239. (In Persian).

Goncalves, G; & Wanke, Peter; (2022), a higher order portfolio optimization model
incorporating information entropy. https://jjournals. Elsevier.com/intelligent-
systems-with-applications

Jones, Charles. P; (2013), Investment Management, Translation and Adaptation
by Reza Tehrani and Asgar Nourbakhsh, Tehran: Negah Danesh Publishing.
Eleventh edition. (In Persian).

Mirlohi, M;Tehrani,R. Abbasian,E;Jaberizadeh,A(2021), Comparison of the
Performance of Genetic and Hunting Search Algorithms in Portfolio
Optimization Using Mean-Variance Model Based on Fuzzy Logic in Tehran
Stock Exchange, Stock Exchange Quarterly, 13, (52), 71-95.(In Persian).

Nabizadeh, A. Behzadi, A. (2013) Higher Moments Portfolio Optimization
Considering Entropy based on Polynomial Idealistic Programming. Financial
Research Journal, 20 (2), 193-210. (In Persian).

Rai, Reza; Ali, Saeedi; (2017), Fundamentals of Financial Engineering and Risk
Management, Tehran, Soroushgan Publications. (In Persian).

Riley, Frank K; Brown, Keith, (2017), Investment Analysis and Portfolio Management,
Translated by Gholamreza Eslami Bidgoli, Farshad Hibati, Fereydoon Rahnamai
Rudpashti, First Edition, Tehran, Research Institute of Economic Affairs. (In Persian).

Tehrani,R. Belgorian, M. Nabizadeh, A.(2009) Examination of the Effect of
Skewness and Excess Kurtosis on Stock Returns Description through Capital
Asset Pricing Model, Stock Exchange Quarterly, 1, (4), 52-35.(In Persian).



£l B
Securities & Exchange Organization, Research, Development & Islamic Studies (RDIS)
Journal of Securities and Exchange, Spring 2024, V. 17, No.65, pp. 173-189

Factors Affecting the Credit Rating of Issuers in the
Capital Market!

Mohsen Ansari Mahyari?, Zadollah Fathi®, Azadeh Mehrani*

Received: 2023/09/21
Accepted: 2024/02/21

Research Paper

Abstract

The credit rating of companies is an important factor in the reliability of
companies that it can influence the behavior of investors and market activists
and gain their trust.

The main purpose of this study is to identify factors affecting the credit
rating of publishers in the market. The statistical population of this research
is all the companies accepted in the Tehran Stock Exchange and the number
of the statistical sample of this research is 118 companies. The time periode
of the research is from 1393 to 1400 (Iranian calendar). The test of the
research hypotheses has been done by the econometric method of panel data

and by using Eviews software. The results of the research hypotheses test

show the effect of the variables of earnings, operating profit, economic
incom, earnings before income tax and Acid ratio on the credit rating of
publishers. Also, based on the results of regression coefficient, the highest
coefficient related to the acid ratio with 0.16 and the lowest coefficient related
to economic incom with 0.14 were obtained.
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1. c) Avoid references that by implication identify the author (e.g., delete
“This work is part of a larger grant project (Garfield, 2018, 2019) ™).

2. d) Avoid excessive self-citation—typically, articles citing “Wilson (2015,
2016, 2017, 2018, 2019) ...” are by Wilson!

3. e) More generally, use common sense. Consider whether your writing has
the potential to identify you to a reader who is an expert in the field; if it
does, think about sensible ways to reduce that possibility.

13) lllustrations: Tables and Figures
Ilustrations (tables and figures) should be embedded within the text. All illustrations
should be cited in the text as Table 1, Table 2, etc. or Figure 1, Figure 2, etc.

Tables

They must be numbered consecutively with Arabic numerals in the order in which they
are cited in the text. They should have a brief descriptive title placed at the top and with
essential footnotes below. Prepare tables in a consistent form, and each appropriately
titled. Provide them at approximately the correct size they are to be published.

Figures

The figures must be numbered consecutively with Arabic numerals and have a brief
descriptive title. They should have a brief descriptive title placed at the top and with
essential footnotes below. Lettering on drawings should be professional quality or
generated by high-resolution computer graphics and must be large enough.
Diagrams should be converted to .jpg or .gif files.

14) Footnotes

Footnotes can be used and are usually listed at the bottom of each page in your
manuscript. Times New Roman 9 is the default font for the footnotes. WORD,
however, puts the footnotes in 10pt. WORD also sometimes changes the font. Any
endnotes should be converted to footnotes.

15) Symbols and Variables
Al variables or applied symbols should be defined and explained at the point of first
use in the text.

16) Copyright and permissions

The copyright of manuscripts accepted for publication in the journal rests with the
author(s) under the Creative Commons (CC BY NC). All opinions stated are
exclusively that of the author(s).

Figures that reproduce copyrighted or trademarked visual images or that show
objects whose design is copyrighted or trademarked can be published only with the
permission of the owner of the copyright or trademark. It is the responsibility of the
author of the article in which the figure appears to obtain this permission or to
determine that the image or design is in the public domain.

17) Plagiarism

We accept all terms and conditions of COPE about plagiarism and in case, any
attempt of plagiarism is brought to our attention accompanied with convincing
evidence, we act based on flowcharts and workflows determined in COPE.


https://creativecommons.org/licenses/by-nc/4.0/
http://publicationethics.org/

9) Conclusion

The Conclusion is the final section of a scientific paper and it should wrap everything
up. The Conclusion section should summarize the findings of the research and
explain the implications of the experiment (What does this new information
mean? How can this information be used in the future?)

The Conclusion section restates the primary goal of the study, the hypothesis and whether
the data and results collected confirm or refute that hypothesis (Why? How? If refuted, was
there some sort of error or bias that affected the outcome?). This is the primary principle
for a scientific paper to convince readers of the experiment’s validity. The author should
never claim that a hypothesis is correct, true or proven; it is only confirmed or refuted.
The author should restate the objective(s) of the study and point out how s/he has
achieved these goals. The author should make a general statement about the success
of the experiment as a whole, generalizing the conclusions. The final paragraph should
return to the initial subject matter of the paper. The author should make suggestions
for improvement in the future or propose further studies in the Conclusion section.
Science progresses through attempts to extend explanations to new areas.

10) Conflict of interest
The corresponding author must inform the editor of any potential conflicts of interest
that could influence the authors' interpretation of the data.

11) Acknowledgements (optional)

The acknowledgments should be as brief as possible. The Acknowledgements section
should be a few sentences at the end, but it is important to recognize those people
(organizations and individuals) who made a considerable impact on the research,
provided significant help to the author to formulate and complete the experiment, and
improved the research at any stage (from providing access to equipment or field sites
to editing the manuscript). However, this is an optional section.

12) References
The Journal uses the style of the APA to conform to international styles. The
references section should be located following the acknowledgments at the end of the
text. Complete information should be given for each reference. The accuracy and
completeness of the references is the responsibility of the author(s). References to
personal letters (e-mail communications), papers presented at meetings, and other
unpublished works (papers in preparation) may be cited. If such work may be of help
in the evaluation of the manuscript, copies should be made available to the editor(s).
Author(s) must submit a letter of permission from the cited persons to cite e-mail
communications. The corresponding authors and references should be set out as the
style of the APA, and only the first word of a cited title should be written in initial
capital letters. Journal names should not be abbreviated and should be given in italics.
When referring to your own work within the manuscript, consider the likelihood of
someone being able to identify you from the citation. Reduce that possibility by:
1. a) Avoiding the first-person in association with any citation (e.g., replace “As
we have shown (Jackson, 2019) ...” with “As Jackson (2019) has shown...”).
2. b) Remove references to your own unpublished / in press work except
where essential; where such work is cited, delete the author’s name (i.e.,
cite as “Author, in press™) and remove from the reference list.


http://www.bibme.org/citation-guide/apa/
http://owl.english.purdue.edu/owl/resource/560/01/

The materials and methods should present essential details, experimental design and
statistical analysis. A clear description or original reference is required for all biological,
analytical, and statistical procedures used in the study. All modifications of procedures
must be explained. Treatments and measurements should be described clearly. Statistical
models and methods to analysis should be described clearly and fully.

7) Results

The results should present the findings of the study. The results of the study should be
presented in table and data means (humbers) should not be repeated broadly in the text.
The results should be separate from the discussion and written in the past tense.

The Results section is often referred to as the "core” of the scientific paper. The
purpose of this section is to present the data and observations clearly. It describes the
results obtained, but generally should not interpret the results, discuss their
significance, or present conclusions. The Results section should be in paragraph format
concisely report the exact results of the experiment. The data must be described in
words and may be accompanied by representative data in tables and figures. "A picture
is worth a thousand words." However, the Results section is not merely a collection of
tables and figures without explanatory text. If tables and figures are used, the author
should provide the reader with an interpretation of what a table or figure illustrates.
All tables and figures must be referred to in the text of the results in this way (Table
1) or (Figure 1). All tables and figures must: (a) have a brief description, preferably
one or two sentences; (b) be numbered consecutively and in the same sequence as
they will be used in the text; (c) be appropriately labeled; (d) be formatted properly
to stand alone; and (€) be headed by a caption or atitle describing its contents. Tables
and figures should include titles, legends (if necessary), axis and column labels, units
and numbered figureheadings. Figures and tables are numbered separately.

Clarity in the Results section is paramount. Statistical methods used to analyze and
treat data should be pertinent and meaningful, and problems with data collection can
be presented. The Results section should only deal with results, but briefly describe
experimental approaches when necessary to understand the experiment.

8) Discussion

The Discussion section is the most important component of a scientific paper.
The Discussion section serves to interpret the results and place them in a broader context
by citing and discussing related studies. The purpose of the Discussion section is to make
conclusions and evaluate the results within the general context of the research, rather than
to summarize the results, although it can start with this.

The Discussion section is a return to the original objectives and hypotheses. It is the
section of the paper in which the author should interpret his/her data and draw
conclusions regarding his/her hypotheses. The author should describe in detail what
sfhe observed and explain why, demonstrating how the results support, or refute,
his/her original hypotheses and how the results lead to the conclusions.

The author can refer to the data, citing tables and figures, if necessary, as evidence
for his/her argument. The author should not repeat the Results section, but rather
place his/her data in a broader context (i.e. why should anyone care about what s/he
found?). While the other sections of the paper are mostly technical, in
the Discussion the author gets a chance to express his/her scientific point of view
and the significance of his/her work. In some respects, the Discussion section is the
most difficult section of the paper to write and define.



3) Keywords

At the end of the abstract, up to six keywords that best describe the content of the research
should be listed. The term "Keywords" should appear in bold followed by a colon. The
first letter of each keyword is capitalized and keywords are separated by a comma. It is
suggested to use the UNESCO Thesaurus and other religious thesauri.

4) Document types:
e Article: Original research or opinion.
e Editorial: Summary of several articles or provides editorial opinions or news.
e Erratum: Report of an error, correction or retraction of a previously
published paper.
Letter: Letter to or correspondence with the editor.
Note: Note, discussion or commentary.
Review: Significant review of original research, also includes conference papers.
e  Short survey: Short or mini-review of original research.
The document type should follow the below structure:
Document type: Article
Document type: Review

5) Introduction

The Introduction, the beginning of the paper, provides a context or sufficient background
information for the study (i.e., the significance and nature of the problem) and previous
experimental results, to enable a reader who is not an expert in the topic to understand
the question that is being addressed in the paper, and why it is significant.
The Introduction should attract the reader to the rest of the paper. When presented
properly, this section ensures that the reader will be able to understand the details of the
experiment as well as its relevance to the scientific community. The Introduction should
(@) present the nature and the scope of the problem investigated; (b) provide enough
background to orient the reader and justify the study, reviewing the pertinent literature to
the problem; (c) state the reason for the study, and how it differs or is related to previous
studies; and (d) state the goal/objectives and method of the investigation.

The introduction should put forth the related background to the study, explain why the
study was done, and specify the hypotheses to be tested. Extensive discussion of relevant
literature should be included in the discussion of results, not in the introduction.

6) Materials and Methods

In the Materials and Methods section, all materials used and methods followed
throughout the experiment should be reported. This section should be sufficiently clear
and include a detailed procedure of how the experiment was performed, both
methodologically and statistically, so that another competent researcher can follow and
duplicate the experiment. In the Materials and Methods section, the reader must
understand the author's experimental design and how data will be analyzed.
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