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Abstract

Expected Shortfall (ES) is the average return on a risky asset conditional on
the return being below some quantile of its distribution, namely its Value-
at-Risk (VaR). The Basel III Accord, which will be implemented in the
years leading up to 2023, places new attention on ES, but unlike VaR, there
is little existing work on modeling ES. This research seeks to introduce the
most accurate and reliable models to estimate Expected shortfall among
both conventional and advanced models including Historical simulation
model, ARMA-GARCH model, Filtered historical simulation model,
Conditional extreme value theory model and a new hybrid semiparametric
model called "Wavelet based Filtered historical simulation" in the Tehran
Stock Exchange. Based on the results of research, using the 11-year daily
main index of Tehran Stock Exchange return from 2010/4/7 to 2020/4/1
(more than 2400 daily of index return data) and applying various backtesting
method, the proposed new wavelet based Filtered historical simulation
hybrid model has outperforms other competing models in all time horizons
and confidence levels.

Key Words: Expected Shortfall, Wavelet Theory, Conditional Extreme Value Theory
Model, Wavelet Based Filtered Historical Simulation, Backtest.
JEL Classification: C02, C22, C52, G32, G17

1. DOI: 10.22034/JSE.2021.11469.1618

2. Assistant Professor, Department of Accounting, Allameh Tabatabai University, Tehran, Iran.

3. Assistant Professor, Department of Financial Management, Allameh Tabatabai University, Tehran, Iran.

4. PhD Student in Financial Management, Allameh Tabatabai University, Tehran. (Corresponding
Author). (vahidvaice@gmail.com).


https://dx.doi.org/10.22034/jse.2021.11469.1618

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

YYO—Y0¢ pap 4\5'\Jl‘g OV o ld ar.l.)‘/‘l: s ‘J\.:l‘e 39\ 92 aalilad

S GBS 50 g fd p (Mo SESI D590 w3 SN
‘Q‘:@')’él@. Syl K3l DL S (S 105 W ko

Fooljomg dumg " (5 ol pino T olgs S Slge

VE- [ VNSl 0 gl
R gy Al

VE VYA apdy o
o>

J‘aj)\;)wli@:jlgcwjjdf.ug-j\y&)\@xjwjlgSé}&l)‘aa:jgogp@S) Ol sy 90 o
‘_g)'L.aJ.h:J}a):‘_;gkij‘_ghu:n}};blc@la-\.&VaRaﬁl?o\)‘.cngS dovndy (Glo 3 g dom 5 OT 45 9555
S350 5y e Je o 585 sl sy il i g3 .l 43 5 Sy g0 VAR L awslis 5ES
40&}1‘.‘9@9“)\? 6)[.»42..& cARMA—GARCH a:‘yb— ‘@UJU Ls)Lﬂ-t:.& JAU 4:9;31) oslw 6Lhdulﬁ U—"")‘
sl g 53 oy fdS 1 s odd 73 S b (il oS 5 (ol e 5 b5 sl 1 58
g)\)@; J‘él@; db}‘ w)yyupu A“m 1 4;.)_9) @.})b )‘ ol \a ﬂ}} 6\&419\5 w\.w‘j C_.m‘ Q‘JGS )‘)L@J
e 03057 ¢lsl Jlast 5 (JS asla aslasls 59, YF++ 5 20) WWAG/FAY JIAVAY/F/Y &6
3 Olabsl s 5 Sl Ga G (oled 93 S gn foki e odd b Su 6 (Sl (oSS ol

CM‘G);‘};J;@&‘:;)LSLQJJA

s odkd Al Su )b (ileand o by 6T 1 515 Jde (&S e o laml 500 2 iSO (S0 319
0305 s 3 S e S
G17 «G32 «C52¢ C22 «C02 : caog0 Sy dinb

10.22034/JSE.2021.11469.1618 :DOI .\

Ol 0L, ¢ Sblb adle o8l (s lbluo 05 8 Lkl Y

01t Ol bl adle oiits ¢ Sy pde 0 8 oLkl ¥

(vahidvaice@gmail.com) .(J sus otimy ) .01,g5 ¢ Ll acdhe o&ils ¢ Jlo u e 03 8 (55575 (5 pmiils F


https://dx.doi.org/10.22034/jse.2021.11469.1618

o3 SR > Sago s g2 (o 13,90 (B30 Joo i o g 0305 oy

doio

lamin 51 (S Olsie 4 (VARIESK s, (om0 53 (2550 30k 55 ans il
dlms (5lis Ol 4 trlo e 5L G5 o 5 U 4aS” Lo 5 5 (o yme o sllaal oS
030zl 55 305 (I8 ale pun SACS & (IS o (SlAG s ki (LSSl o v s iST
5 ST 51 (sl arlo 55008 a5 L5 YooV Jlo Il Ol s Sl ey (I 028 5513
L) Ol sie 4 &Sy 5 e 53 51 L85 53 0 5,15 a0l by sl b sl
TV L ool 35 5L 3558 e e Ol gt 4 (Slon 5 Sy GSle (oS (511 tedae
2 Soledig Sl 4 e 0T sladaly 5 Yo ATV Jbo Ol (Y010 ¢ dl 5
S I J‘ebuﬁﬁp—é‘mﬁé—{iﬁ“‘éﬁﬁ S, o) 5 Il slaslil O jae
Olsie & ("ES) HWasl 550 S5 S35 2 Slees AST & sbay caT 55 4 (Yo e (b
AT oy (VaR) ey s 5 e 53 G351 a3 S0 5 JoSis 0 (6,8 5101 dein
(35 S Sl pol Sl 5035l &S By gl o35l obe (ES) slast 5550 i3
el 4 5515 (VaR) ¢Sy om0 ool Olea b a3l

adel o 2T ol ) s ol et Ol ol e 53 T Lo T 55 87 ) b0l
4 (o5 plal (630 VoYY Jlo 4 515 gl 4y (oo 0095 53 1) 0l 2958 S (cam)
Sk o5 g OIS Sl e 5 (SOl (U5 plie (S5 O p e 4 5 ES ot o 5
e ol TTEAL 5o 5L Bluaih Jide b slaasa a0 I3l a5 4 1) Jb
o e ) Sl ol 358 cL8l b &L Law 5 olaie 5b 4 VAR HES & ol
g el ESSL blis glacs b s LeSSL 655 p OIE wlo o 4 55 3 0

5 555 5 5 (B re 53 Sl Comal sl el (61> air a5 Sl e
Olpl le jur 550 Lams 53 S rades 6 al)bat 5 S5 2l )bl S )y sladbe
o 110U Ol 3315 5550 45T ES amins CIB 5 1) 150 ¢Sy LT ¢S 0 o8 ol
(ol b 5L 5 (6,1 ASSL ol ol dolie (sl 0T 53 slul 3,50 anin Olye
3 g sl

1. Nikolaj Noer Olsen
2. Expected shortfall
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2. Mother Wavelet

3. Trend
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