Sl 2Ll aolibad
Y€+ 3L /(VY aly) ¥ Bylowi / 14 393
TG A0 axio

10080 y1ole @190 w90 Cuond Ll W (S
ol (5 5oL s I (5 5 'Y

JOCK SIS N

Y4 wa -
3 ol
A VEo £/ UNE 25 oy VEC )+ £1VE 1l o o,
sl e
" aiend ool
ouS

g Sraed (2Ll LN 5 E 5 g Sl Ceed (20l g (Ll SlacS 8l S (o S50 & gl
abaiz s Gee)S) Jold e Ghg) Sotin dLiwly cnl o sl obM (gt 5 08 Sk Gl
St (ANN) _esims war a5ed (SVR) olaidy 1oy ymm,5, (LASSO) 5u¥ 30,5, (MLR)
iS5k axly 9 (GRU) slojly,s ouid 5 ol (LSTM) SYsb ueolisS dladl> «(RNN) a8 5L cac
rSilen 95505, Sl 3l eslial b g8 (29, Set @l o 938l lazd, IS4y (BIGRU) 590 (slojls o
w55 ) b3S ulye L OMSFE) (L35 lallas jedome (nSlee 3,509, 9 atl iy (oS0l ailie
dlie (et oy g lallas jgdone (S0lie Jlone 93 5l 0oliiul b (oS 5 g lime slagby) ol 5 0a 8
St )l 5 bl g il slaSeh g s cuad talS laSeh a5 canl ] Sils s asloas
w83 oo Lt Tzee (sla g ) dugliie aiind 0l 5 ks 3lygl o2 e (S La (WO (Sl (95 slaonsss
GRU 5 ANN (sla by, (sligeing (s 5 9 BIGRU 9 GRU by, 95 (slaigeing)s (St 55 &5
@S Oo9es S 5 &5 Sl ol Slo el wogdlear )093 2 e 9 Shee 5l Loty ple 4 S
a3 Shes 5 S (S 5 b Aglie 5 ity Sguga | bt te <30 Liges alfcitn glags,
sl DMSFE 3,555,

i (Oeile (50l (aFlE R )] 2 S i S S5 1 g0alS ol

G17 (G15 (C53 . C45: JEL (guss aiubs

L.Nikbakht@razi.ac.ir .| sl wliile,S «s3ly ol5isls ¢ g lulus g sl 0aSiils olal 5,5 .
sfattahi@razi.ac.ir . Jjuwe saiu ) .oyl coliile,S (gl olKutiloe (gl g dlaidl 0aSuishsy 3Ll og
A.Aflatooni@basu.ac.ir .|l «hed diw g oSl (elaral § (oolaidl pole 0aSisly o g )lulucs o5

\
Y
A
A.Ghomsheh@razi.ac.ir .|l clsile,S (sl sl (g lblus 5 dlamdl 048l lasdl 04,5 ¥

AR

0

idal e :bo sai Creative Commons — Attribution 4.0
9% & International — CC BY 4.0

Eci@iauctb.ac.ir Creafivecommons.org



fSan 5 s M | peile 653k slaio 615,54 10008 Bl gl s eosd pa3ls WM i [ AT

doddlo —)
el Sl )3 0gb o0 B S L5y Sl g o pal) @it Sy plgie 4 pls Cl s sla )9S pled 5o
Az 5 %e jeba o il Sl Cweld (]Sl 5 gy o 52550 9 VAgsS S S aen (e (LYo 4
e 5 ' Silg) el 05,5 o sla il 4o o oD 4y ie g osd dalS g il slaSel
5 a9 m) 338 g0 3 ploms Cuosd oS el bl Jalge | (Ko pl s Sad S0 ol 4 (Y- VY
o) 5 059 VoYY (o) Sem g T YV () )Kan g codla (VoYY Tgm g sl VY (e
5o L Ol sl Bhsl s Sed aPLh 5 plew 003l (el Caid oS 9l a5 9 e JUaTl 5 (VYT
5 65500 adlo e YA (ailh 5 oSl 0L AVAY (Sen 5 iled) was 5 8 oo
e 5 ol el AYAY (LSan 5 los s )58 YAV (g undign 5 oykd YAF L] S
S8 gplp dsyd bl b ez S0 G JLOVFY (ool Sle Olylo VLY (] ISen g (guxlg VTN
Lol ) el JSE 5l (slaanly Slass 5 DY gass a s sudielad sle 53, 5l £ Dl S
OHen ' e VYT Il 5 Sl Y YY A Kgg) amsee )8 b cou g ) pleew a3 (Y- F
Ol ol 3lisl )y Saed (a3LE g plaws 035k (53 )] E 5 SlaS9d 45 09 o0 AT (nl Pl (V- YF
Sl VYA g lho o Lo 5 gl VAL (), Kam 5 00l A FAY () Kan 5 lolie) arsly 5831
YA o Len 5 2Yse YD spemal AFAF () Kan 5 M ITAF ¢ lisy OYAY (K> s
OF Y o Sas 5 game 1 F+ v oo Kad 5 gaiadsn

9 plows 033L 5l 25 9 Cdl S8 Sl el glacdla 6,54 b o B iy Glaiegh o
N iS5 keSS (Sarm b st gy (ol )9 el 00 a2 18 1ol Glogl s Send e L
35 5 load dnulre 5l Fy5 s cadl Caod L2015 5 o2yl oS gl (Y YF) o 1Ken 5 Sily o (Y+1T)
s O e Gyl s S (el (B leSel S wllar (g )55 65,8 b sl
VT llao 03 5y a8 Sl g (i3S S Jee gy Jold Gadlo (650 b9y el esliil b g ons S

Wang

Sarwar

. Ahmed and Huo

Jin

Wei

. .Purchasing power parity hypothesis
Poitras

Wong

. Chang and Chang

10. Manner

11. Kilian and Vigfusson

12. Least absolute shrinkage and selection operator (LASSO)

©CEND UL LN PR

Sl slaidl 4 oliliad
V¥ 5L /Y Glo /Y5y




AV [ ptlo 550k sloio (6554 305 ke gl o Cosd (a8 oW sty | oS 5 S Y

Yool iS5l mae aSd (ANN) ¥ egtan coac a5 (SVR) ' oluiiy o p feew S, (LASSO)
§‘°}‘5)° i 5h axly 5 (GRU) bélo}b)é i 5h axly (LSTM) ‘253‘)!9.!9 SdeoligS alasl> (RNN)
b codleds Cunsl osd (i (SMgaingn 5 SMgeing;d ypets paSls @b (BIGRU) “wigwgs
Yadliniss slallas jgdome (pSile 8,505, 9wl (xSle s (Kl 3,509, Sz 5l eolital
@l g on0 S S 5 ordle (650l gy e g Alaiz (g T 0509, b (S @l (DMSFE)
5o it alin s o g Mallad jgdzme (SKile jlime 90 655,54 L oS 5 g Iy slagds,

el 098 5 &3] 6 S Al g o g a8l ( cwlid g, g diniun 5 (61 Sl ol S sl

Ao 3 6 55 ioa =Y
Omaasie (ohlaslew (9o w9y al Sl g ks 088 D)l g Caano 0B 50 (5y97e B Bl Bl e
Lol 5L asyls Jlas 51y ol b dad e slaslaygy (psmas cgoladl (IS jailcws plo 5 @i mlo
oS o olazdl 4y e b Sl g glavelys 4y SaS 5 <uld) 5 (6515 sl (Jelis ol ) g
s Julge ccwl j9uS slaidl IS cudle bl slp 295 miwles ploews b cdlo (ol by aiS o
ool @l ygr Cuned (s cazts )3 g W)lo ST iS5 sl Cuad y Glajluigp g (Slojlugygy
ol oo Gl 3l s 52 (S 5 ot 12 Sl & 55 oo Slasloygyd Jlse 5l aans e 15 il oo
Cdi ez (IVAT) e 5 owle job 4 o pizmon (VYA 0oljes ;5) 0,5 o )Ll g sl yo a4 cad s
@ i )l £ Dlhmesd g Sl Guygr 0alaid ndy oS 0 50 DY game I (g ks adgi 5o adsl Bole pls
50 S ol g so yiS i slaael o 5 g eaiiS olo slaS i (55, Glaaal,s o Glug sl
Wl g )0 ) aleyw Sl 5o @b g 03 S eS8 plow i (59, Wlgiee 5y £ 5 S Zaaid
Sl 59, 0185 &5 Sl 3 )3 sl a8 elel 1 g (V22 F) (ol 5ol b 03 (s 510l
ol (nl g 09d oo IS 18 DY gaze Balipled Sl 5o sS4 e ) £ Slieet g Senl JIS ST 1
ol il s ened Al (Culed 53 599,500 )l laasly ploms Ceard 5 (551050 43 st & e
el I3 S cle s 3k oG (59, 5,1 E5 50 Sod igFm el by am a3 b e 1,
5 el Gl el oS axdl o (V- V) ) See 5 STy o 2 )5 iy slagioshy )0 5 Ll cnl 5o
OSe g yie ams o0 )8 36 Covi |y ez dilepu JLL Al plio Cwod a3l (il Cuad LlalS

Support vector regression (SVR)

Artificial neural network (ANN)

Recurrent neural network (RNN)

Long short-term memory (LSTM)

Gated recurrent unit (GRU)

Bidirectional gated recurrent unit

Discount mean squared forecasting error combination (DMSFE)
Mean Square Error (MSE)

The coefficient of determination (R?)

©ONOT~WNE

Sl slaidl 4 oliliad
V¥ 5L /Y Glo /Y5y




OHlSen 5 couSs (M T uble (6350 (slo e (65,54 1005 bl lygl wyer Cuad (sl Wb i / aA

2955 €502 9 VoA (Jlo Gl 5l e st a5 wols (Lt Y (1S el slay5aS (s, Ghgi L (YY)
S el B Sl (VYY) o 5 55 glaasdly ool 035 531 iplows 13k 59y 55 &5 Dl 14
3 56 slaSed Joli) (15 Sod 55 aw il LB 00,18 by e g easie SVLI plews sla il
plas Sblogs 5 003l (uilyly S yme o mten LA Sg i s H18 (a0 Sy 5 Lol S (g jhacins
o] (3batin S eh plp 40 plow L eojl GowelisS bl § Gl pz g cdstie YL
L) &5 9 S o it 90 Bl )l Glie o5 s g0 GLas (V- YT) Kol 9 Sla gl @l 500
sl Dgliia ploas Cunrd alidre slaSaiz )0 ploew Cood

Slog 5 S Ead Slilugs allS (slacSsd 3B Sl (VYY) Tagl; 55,5 5 b 8 sl gl
By o i Mallier sl o plugi & WS e e OUT el ploes Sl 4 b cod 5l TS0
Ceasd il a5 aizil o (Yo VY) o lSan 5 cable 05 o Jlo glaylil )0 oy el a5 sl iy 1S5
Coasd 45 0l L5 T cogdle 4y -Consl azgs Bl i mylio 5 SoSiLE S 55 Laslis s i ol i
)l 3V5h g ol b Sl ¢ pleends Slga ime aiile ol plio B p stz BB L Loy s s
dlas (ool e I8 Vg o olaand o Same plio ;0 Loy a3 s Cald Ly oy 145 Jb> o
loss «Sms adgi «Slivgy 5 ol o Saio Sl g oSS Sl elozils (ygeml 559 o Lozl
5 plew Sod p (Hly 5l £ 6151 Wb (Y-TY) Kigg slaatdly .l Sisgb (Ji5 g Joo g (so9e
(VoY1) 958 5 el ol (35903l § SaTSum ol bl 2 0nl5 0,8 538 cpmnded (s3llo sloypS
UV PN S S VR UUIPPE S I IFCIUN IV JCIPUL SRV S0 -JICIP SUPSI POVIN [ NP GVCE S
S slan) e Gl APl 4 Sl Swed e wisls (lad 5 008 il sanled ik Gl 5 i e
Bl ey 5 b Ced G Olag ) (ogas ;0 (Vo1 ) (hlSen g 595 (slaatdly o)l 0925 43S,
S oo B 1 GSLE uyge 5 43,08y ) 3975 5 (S plaws Sl 5 48,0090 15 3925 cplos

0395 iz gl 45 sl 0 LSl OFo1) Kan 5 sarme goaidly o 515 paiiy slasipg}y o
(YY) e 5 ogmme .l ails plows Jl5L 50 (slas, ,L8, 2ol g obml jo (5,0 (28 5l 25
OFY) oLen 5 5 35550 eploew 003k SUlugs 00 &5 5 3, 255 06 Glaalys a8 wuzsly yo
5ol S aiz 5 ol soles Byl s aFLE b Ceard Slipabll 5l e 45 wiols s
Sl OF-7) e 5 (oin; (gl @l sl 10555 2Ll slaS iz 4 S 5 SZ S b
o355 2B Sl Sz 3l 5 009 Gamaiz 9 ld S ol Blisl boym el (ot 45 Sl
igled (asll (i )0 (o (st o800 S Ll L ol pailess 5 IS Al s 10 szl
o33k cilizee slacSaizr ;3 iloy Jfib » i Cead Sod 3l S wdl 5 (14 ) lKen 5 sus

1. Speculation
2. Sanchez Garcia and Cruz Rambaud
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1. Wavelet analysis
2. Empirical mode decomposition (EMD)
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Abstract

This study explores the impact of shocks in oil prices and exchange rates on the volatility of the Tehran
Stock Exchange price index (TEPIX) and its prediction. To this end, eight distinct techniques were
employed: multiple linear regression (MLR), least absolute value shrinkage and selection operator
regression (LASSO), support vector regression (SVR), artificial neural network (ANN), simple
recurrent neural network (RNN), long short-term memory (LSTM), gated recurrent unit (GRU), and
Bidirectional gated recurrent unit (BiGRU). Furthermore, the outcomes of these eight methods were
amalgamated using four strategies: mean, median, trimmed mean, and discounted mean square error
(DMSFE) approach with discount coefficients of 1 and 0.9. The performance of individual and
combined methods was evaluated using mean squared errors (MSE) and the coefficient of
determination (R2). The findings reveal that shocks due to a decrease in oil prices and shocks in
exchange rates are effective predictors of TEPIX volatility. When comparing individual methods, the
GRU and BiGRU methods outperformed others in in-sample forecasting, while the ANN and GRU
methods excelled in out-of-sample forecasting. Moreover, the study found that the accuracy of
predictions generally improved when the results of the eight methods were combined. Among the
combined results, the DMSFE approach demonstrated superior performance.
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