VA0 Olins) 5 b (g b p ke alows

*“*—\/\a uﬂ AY AJL«.\:l s\“‘ J«l?

DOI: 10.18869/acadpub.jss.10.2.185

ol il g s o me 3 il Saay slalas 3,50
S 5 (SN by S5 de 5 eslial b ks 5 me

LY P RUEVT AP RVC L] R v
Qbuj e@b g)l.ci a‘gjg\

ol wb r_y\-t‘— PR W, REEHN (b, 0y S
WAY/UYA 1 K5k o AT sl WWAE/Y/P il s b

DL Sy o8 a5 e 55 2501 oKl 5 Sl (5 a3 5301 el
J‘M“‘Q"‘.JLSJ’I‘5°)U”‘L§L¢J‘1MJMJ‘C)"}J‘J""SJAQLJ"JJ&“"QL‘J
oS5 sladie il Tosl waes Jb slasbl s bl sledss
G‘J‘LAJL:.LAU%‘J))IJ;&‘J_;JSJ..J;)r)béuq\ﬂmﬁé&jjrh_ydb
Joe 3l esbamal U Sy Slome 53 ol 3550 1 Sy adlie ol 53 oomal sl
bahﬂ‘)‘db&‘)\swwL;\f Jf;dﬁw)jwsﬁds.xd::‘_;ﬂ;)
E_}’”_;—:—’ QL:L: 233 Y8 B+ rbu\ LS)L""‘":""‘:’ e (dos ) u;“\ BE J_}‘Mﬂ LSLAJJJ
e3ls QLS Ol vl.@...ﬂ DG Sh plaesls (gl (65 5,8 Jle LIB 53 adie o)

A sl

d}'.?’“‘“,fs/)‘fbupﬂ“’)éJ:’))\QP?KJL.?A‘IE‘?Q";I’LAJJJ:’JJ\ ‘S.L_JS‘SLhAjt’
@bl blazal (oS 5 St

Aghamohammadi.ali@znu.ac.ir « g tess1 e rdlae J st S ST JU;T
FYIoO SYPaO (Yo le) Lol shup 550 IS



P&ﬂ)bé})'ﬁ%ﬁj#&ﬂ)é&j)'b)’iﬁ .................. \/\9

Sl gn 5 WalSy Mol Jlo slasbl bl soas 5 ol 5le Sler
Slowl aole G2 s Sas .w\u}uql)ﬁu&ﬁ)a)ﬂpb S
A3l Sy et s (glasl §555 3550 03 Oluabl ol s 4 a5 (g
53 bl ol 5V S 35 o 28 Idasl 3l iy Olebil pde ol e
B a8 ol A8 e e 0 58Il 0L Oleos Sy (oIS Lo o SCa 3
5 Ol go Lol 5 aay g o35 ol (VAN (Glinee 5 o)) Sl aculows
el 31 e S 31 a8 Wlal e (glodbmen glacian, L Il (slael s
S AGs G 35 K S e Sl I slag S et 5 Sler S S
ol ple sl s e slag S ol slag 5 VS e 550 55 Oliebl pe
Sl ool 5 Slansn 503 S ozen 1) SIS 5S35 (6,8 el (Sl
e 3 S0 Co 1 Lael&n 5550 Ul e S AS e axlge B L1
Olpwds 5 ol SIS Lo s glaaddds 1 tage 51 (SO Sy L5 (e
Osla w35 53 1358 o0 g (SIS Le son (Slacs S el )3 ger (S )lins
el 50U a3 S 13 0T S a5 O 1 IS e e S
ol plolis a8 uS o il Jlo glasll s S’ O S psgie o) 1o
Sl 05SU ol Sla5 55 5 2L el 51 0T g pade 5 (5 S0 3I0 dlais
Sl bl Sust, gla sl o b 5l ilises gl sl «Sas s (6 S o100
NGSUOR I W
o Sy S e (3 ol glaans s il glaslpl [ seb L Ol pes
Sy S ke (T Sl s wdly 53 03 S e ol e Al U
Yeses S s st sl g 5 ol 5 U Glaciss IS s Sl S
03 g po 4t (1Ol il g8 s 6l Ml 58 0 G Ol sas &S
Golers iy a5 LacSTL Sy 2550 53 (25155 G pes (900 V44T L

5 gy ol el (oo s Sans RS esll gl pelr 5 el

‘VoG-10



VAV S e (Gga “_;Mlﬁi u.LF

S (bl ey bl Sy eIl Sl s slaslae
B SRR &&.ﬁﬁidu&l{ Lo g (VaR) 7 st 5 e 3
3o S e b Sy gl alad Glare ppl 1y 08 1y e ses Jlo slas L,
03,5 pens 1338 13005 5,50 Sl e S (glaslo jun Hldie 5 63 S ao
3 Sy 0 b o Sl gl il ol 51 OLlsls 5 Ol s 55 0l 51 5
Sl s ale oS jsbas ) S 0155 o0 sleme (ml Go b 51 2Bl 5o 3515 o0
534S Sl Gl3 Slas ol VaR Slae o il 1 oY Sliges Ol L allis
(rain Qloabl o 53 (o b 5 azin SO Gy SO fere Slas e S
syhige S By e Ol ey das 55 La olls 5l (slae gazen (15 ol o
Osaben G wil35) A3 A8 Oliabl mha 53 oils O ot (5 me 3 5550 48
ol Vsl S (595 Vo0 A s ﬁ)\:)%ﬁ\dwlmw\y‘w\j}b
bl azils Vs Ogabes G 51 VL L5 55 S s e S e e Wl s
S NRCRP PR VPPN Q) /Y P WP PPN X 3 WO JU PRCK S
Cowd 003 480 oz 53 Jleas! Sl et L alilis gl Jbe o0 S G el
S It S last 5l s g e oeaS VAR (sl ol 3,50 0 Oljee il 4w oS
s 3l 1Ok rie J 5SS 4 Ol g S oo g 1 Jbe slaelKs 5 aSTL
Slaale a5 (6 S0 BT o by 5 as & sl s 45 e 5lal s ol
3,5 o,Lal S o A 1 O & sl s slaae game 5 b 5 (g3l oK
e el 305 0T 0 580L 5 s a8 SMeles 3 Wilesls Ol Slidss & 5
ol @Il 5 LS 5551 5 s 45 a1 2eS 1 Ko, VAR lire ol
Gl omlie olns VaR 35150 4355 0l 53 cpl ply des G (23 L5 Caas
Sy o 612 48 (5,505 ol Jlns 308 e g S5 Shinn
S sl ol Ll (AVAR) ¥ st 5 a5l eSOl o 0 e eslizul
S VaR G 1 ) 00 S84 B0 pllasl Lol 5 55 0L i e
plas (sl 1y S AVAR [line (oS s Oy pasiio Olipedol pelacs 53 15 Sy

Value at Risk

¥ Average Value at Risk



s o me 3 sl opSle g ki b me ys a5l sl VAA

OYM (Sins 5 1) XS o tiloms ailia Oligebsl o 51 5V - sha
S e 53 o Do g g 51 SG el s (S Slore 53 ol 350 1
DS 5 mbio sla sy ol ladlo 3 s et a0 1358 0 2 paime St
4 0l o o 31l a8 S 15 a5 e sl Laslns ool 3550 10
o Ll s (bl sla sy 5 (S bl ol s IS go ale ola s
Sla porie 4 anealy ool (Son La ol ST o33 g0 51 (ol 53 Lol 3,8
Faeenil ey Jlow 53 Ll e L it ol 5l eslinal 45 B (6 Ko oo 5
oSSl oz O S5 5 3 (TN T) OIS 5 Ol sl opl 53 o5 w315
Coda Wi opl 53 s S eslizul AVaR 5 VaR (glajlas 3,550 0 gl 20 Skix
sl a8 el Y S 5 (S S S5 e L Lalne (ol 351 4 3 g
5 SOL 5 (Yo Y) O 5 OB oy 5 a8l (YooA) Ol 5 55 o ss L
AVaR 5 VaR arbes gl jig, 10nl ¥ i 53 0 esls Jaey (Y01 0) O, 1an
Aol o 5 (S 5 S0ke s S s b el 35l e 5 e |
o2 AVaR 5 VaR 350 gl o oS 5 Shix e S, ke ¥ 250 55 S
oo 5 (g3l 5l esliial U s gy byl Jold ¥ iy s el

515 CoSamd 5 Cou a5 0 s .l Ol rl.@_..,d DL sl glaesls

AVaR g VaR gla,las Y

Glae yama b alls i3, p. O 534S Y = p, — P dslad aze oS 5 3
g sbt ST ol o OF 33l B dslaas e 5 0loy T s La sl s
N o A e R R ]
Sl ol 1 aS e asiie STegss paly olls i3l Lials S el

Cogoh &y st 5 me o

VaR(Y;) = inf{y; Fy,(y) > a}, ")

3
0

Mean Regression

Quantile Regression

1 Composite Quantile Regression



A S e (Gga “_;Mui u.LF

94 L A0 ol Vs 5 Oliaol a3l0l @ € (0, 1) OF 55 45 (555 oo iy oS
PV i premm i U 5 By (y) 555 o s, S s s ds
ol e ol g (V) el (Yo Y 0 5 Ols) s e OLES |y adais
o2 03 Do) S G ST e 03 mlls Ll ialS syl Jless| aS
Ol el ool s ole b ool V —a ol 58T il s
sl Bl el st 5o s 005l xeS ST o Dl
et 5 VaR, (V) = Fy (@) eS0T (sl aw oo Vi it S5 5d as oS
6555 53 abils 3w ol Jlas ol by Pr{P — p. < —VaR,(Y)} <1-a
5 Gsge) el Y —a ol ST EL T et s ome 3 50 Sl xS ST
Loy ot 5 0L5 @l m 065 o o | Sl 6 e 52 A5l (VYA (sl
OLaS VaRi—q (Ye) b —VaRa(Ye) beil 55 5,5 cio s abls STessl Olea

3 g o el
Sy gods QL..:Q.E‘CE.AJJY; 6‘jAV&R®)JL:M

AVaR,(Y;) =;gg{y+<\ — @) E(Vi—y)4 ). (1)

)Ql;: fYOOY c}.:..»b)ijj_l_ﬂ.jb)a+ :maX{O,a} OTJJ AScJ)_J:‘j.A ;ﬂ_l‘)._’_.r‘
(YooY gl ) Jslas [ obas b 5 (Yo Y (Ol 1SCan

\
AVaR, (V) = / VaR, (Vy)dr. )

()
sladis 3l eslizul AVaR 5 VaR aewlows gl o LS gla i, 51 800 SO
22 e bl 5l e samme U plew coad Sl | ol ot S5 S
s b plen Cud e annly o g gl elew Caed DULL S e e GlL
Ol o SULugd 3 oo 0,8 Ladds ol jn .oal 0 [ S0s glajasls
Slestanal b ol ol ol ogas Jole i U G 31 30 SasG L lacas

ot | plpw e Ol o Ggen S5 Sk
f

Y =0.+2'B+e¢, ()



P&ﬂ)b&j)'ﬁ%ﬁj#&ﬂ)é&j)'b)’iﬁ .................. Y40

ot aidgoe 5 01 5 18 36 Jelye @ plem Cn 3 Y 0T 55 45 03,8 studibe
Qe 5 55551 Al ol sids S 03100 S (1) b S (555 o
s Uas il oas o5 Us (F) adasly Sy S5 e 5l eslizal L (1444
12 (et P Gla e

p(Y|z) = p(B. +2'B+€) =P, +x'B+ple),
WL 5 0l) das e Olis e ae gl o | Sam o3l p(e) Of L34S

LSJJ.}IJ"J':-’}IB gﬂo r_}'k"“l-’b’—.’.‘j“’o JJ_}IJ_: UM cp(Y‘ﬂ)‘) JJJTﬁJJ (Yo\\‘
Sl 4 AVaR 5 VaR Koo o310 53 (o li8s L J= ool ple) 5l conla

35 il eSOl 5 a5 me s 5550 05 e (L) el Sas =U
Cope LY Sk 5 e
VaR,(Y|xz) = pB.+2'B+VaR,(e), )

AVaR,(Y|xz) = B.+x'B+ AVaR,(e),

(YO\\ cd‘)&mﬁj};ug“‘°\‘ 4;}\)&«‘!‘5;}[9:) C,ﬁjgjla.vjb

bt S S5 sads 3l eslizul L AVAR 5 VaR 3,40, ¥
&JJQ(O))(Y)4(\)@‘}))3AV&R}V&R 4_:..~A\_>|-_AJ.Q_9)J C,_w‘ (":-JU
a.‘.u_'.‘_w‘l_'.)l.:_gnjb U'»" .b_b IJ C,.-...:JJ.:.L: QL{A“E)YE @)‘}3 Q.}f rj_l_LALI

el auslm i ol s o sl o Y e glaesls b clualis
L?L:JU Q‘ngﬂu\fdbk}_’wjgjdudy\dﬂ)‘ bbw_m‘l_jujt_:_a_ﬂ

"\")*;g;‘ o (Yhm\)a---a(ynsmn)

Shr 5 oNle G Sy de Y

55 ol (0) adal 3l eslizal L AVaR4(Y]2) 5 VaRa (V]2) 5,50 5 s &5
Il (s ,S slein (Yo V) 0L 5 0l S0l S S5 dbe 5,

\4

Historical data



VAN S e (o “_;.Lq:u\.;i u.LF

U e 5 03,8 3551 5 Lot 33 SLOlS n S S LB 58 sla b
VaRq(€) i =\,...,n gl me; =Y B, —xp s e glaeile auls
s

A

VaR,(e) = F,,) (@) = e(jnaj+ 1)

e,n

rl([na]) S UL»T €([na]) s C_U'j_? C-:;l_? Fen() ol 05 aS gl :)ﬂﬁ
05l 7555 sl s 3o 0 S 5S il s la] 5 el Laes S
S (V) daly 4 4 55 L el )3 33 AVaRG (€) Shae 3550 1 3L s

\ n

AVaRa () = infier{t+ m Z (e; — t)+}
i=)
. \ " .
= VG/RQ(G) + m Z (62' — VCLRQ(E))_i_
i=\
\ n
G i wy ,_{Z}M (e = €(ma) -

Bo 3B ol pb 355l 1 b ol e (Yo Y 0 5 0lr) Al o s 4
5 VaRa(€) sl oded S slasssl o 55 5 pad Lot (e eS Jhss
B (@) &l 5l eslizul L AVaR, (Yz) 5 VaRa(Y|z) slas,sl 2 AVaR,(e)
e ¥ pslal aze gk S Olea VAR @315 53 (1) dai; o e 55 L
2 et Gl e U a8 S S S gladie sl eslanad ol oL
553550 Sl rmlin 0 S o iy 1 Gy e il glaS L
ST L 5 gUE Yo Y (O 5 0lx) cnl AVaR 5 VaR Las
pla S oSl el Jio plpe aze gl S (F) daily de 3 5530 5 3
bl 2B 5B sl e Sl G5 Rl b s el B+ @B Y ae
Sogos (SHa G S5 e s edalian

(B..B8) = argming ; Y pa(yi — B. — =}B)



P&ﬂ)bé})'ﬁ%ﬁj#&ﬂ)é&j)'b)’iﬁ .................. \Q\V

oy st pa(t) OL C-’U ol ys a8 "\'le‘ Cdds

pult) = \t|-|-(\’:z— \)i

s > (610 (0444 (5alSL 5 S5 68 VAVA w5 S 58) 355 oo i a5
Sgddz S 3 S a:U.:M\R)\jAID_; 3 quantreg &ies 31 Ole5 o0 892 (Siluage
Glae 15 ¢ gams 03,5 poie 3 Jie al b 5550 1 (S O S5 3
el o3l 53 glansls 4 s a5 cpl 10 AT oo sty 0530 Sl o
VaRa(€) = 0 cpl pls ool Jio sl e pite pla Siior Jie pl 53 O oS

(Y)Y O 5 0lr) ouls (0) &l 31 ealial L

VaR,(Y|z) = . + x'B.

sl AVAR IS Olo oS (F) sl b a5 U o35 oo eslizal SIS o g

oot b lae 1 Ol 8

\ r
AVaR,(Y) = ﬁ/ VaR.(Y)dr ~ %Z VaR,,(Y),
a =\

}QL?)A:\_Ta}aj:a+(j—%)A j:\,...,rQT):‘xS‘st:)ﬂﬁ

ol 3s e sl e Slalons 53 Vgans (Yo Y LS

sgh pan S b3 () —a)n

S5 Sk S S0 VY

SG e s B OAVA) cals 5 S8 38 baw 5 a5 Sk S S5 e
Sk jasin e G ais bl 5 las ol 0 aS e opl 4 ccnl b
S Sy e Ky ol gy (S 0S5 e s 0 25
0> GLalIsS  meS rgs Jods es 4 ST sl LS glas sl 1 o
Ol 553 ol pbe (YooA Ol 5 53) sl LIS 2y ol b a3 S



Y S e (Gga “_;Mui u.LF

55 el bl 2T 0T 03 6 S 5 (Skir g S5 e Yoo )
L3l 0L LT a3 S &1 (g oo dloes LSt o lite o sl
G 3 Sl LI (S s ladls p eS s bavalis 53 s o]
=5 Gl 310 i 53 B 5 Be sla el 25 oS 5 Sk g S

Copoh oS 5 Ok

n

K

(B.Bebrys . bry) = argming 5 oy D0 pr (03— b — B — i),
=\ k=)\ <?)

St maw K Olea o <7y < <7 <) 0T 53 48 5 oo s
A bpd Y el Sais @ w6l (1) Joe G dias e 0L
adlae 50 g laesls Ll s odle ,gmr\rk Sk 50bry 5B, + 28 + by,
Yo ol oy K ldde (Yo )0) 0l ea 5 SO 5 (YooA) Olg 5 55 (g5lwanc
A S bl k=), Yo ay = g Sy sea | e g esls 1S

Lﬁth 4635‘)3“_55.).;;;63WJ§)&)))304 cLﬂ)JV&R)L_:MJJ}Tﬂ&‘ﬁ
Sl s (Ye10) Ol 5 KU 5 (YooA) Ol 5 g5 dsle k=Y, V4 gl

s 5 0 Ml ez 53 L a s e eals Sl B o Oles il Tye 5 and S
13 S5 S S S
VaRo(Y|z) = f. +«'B + b,
Gl ol 53 s a5 A e s 4 (B) el Sl by, 5 B B OT s oS
bry. Crioat 5 A5k go tmlons LaS i Ssline o Yo lal o Las sl
el VaRa (€) 3,51
0Ls) (St Sy, S5 has dolear peda 53 AVAR 3550 1 sl

ens S8 S sy s e esbinal 1Sl o s (Y)Y (OLSas
JJ_}IJ_.: (™)) R_E_E\JA_.:A_Q-_}_?L.:AKJT‘TVO :aj:a-l-(j—%)A, j=\,...r

QJM@OZCEE.MJJAVE}R

AVaR, (Y |z) =

\ r
R \ R
Y ~ — o (Ya),
/aVaRT( @)dr TZ\VaRJ( ),
J:

\
(\ —a)



VaRa,(Y|®) = o + ' B +ba;, = Vooooym,

Wi Jo (sl A3 oo dralms (B) Bl Sl 7ve = 05 (2,8 Lba, 5B B 5
a5 L bl e 3 g ge ol (Gl 5 s (F) dail) 5L
bt i G Ol gieay 1 0T 015 or el e w5 S S () &6
il Uie S a0 1 01 SGS (sl oite i a3 U 5 a3 S Lol 53 e

D poh

n

argminﬁﬁ“bwwbw Z i€k + (V= 7k) i
k=\i=\

&ik — Cik = Yi — bry — Bo — i,

subject to .
fikzc’: Cikzoz k:\a"'aKz Z:\a"'ana

Gyb s (ole g Wice = gl (Y)Y O 5 KB) 5,5 s
b;ob%\wﬂjﬁ\r}.’)bcvx 2.‘2..,“.1)\ d‘ﬁ&f‘

Solwanss andlas ¥

G5 93 b oS 5 Stz g S5 s a8 sl gl i ol o
35302 53 (Yo Y) OLCan 5 Ol Lo g5 6 syl (S 5 S0k G gom S
Sl S S5 dde gl e el (g 5luancd axJlUzs AVaR 5 VaR sla jLas

Q)}«D@L&a:\:,\?j}:
Yi=pF.+Bei+e i=),...,n

3B =0 Sygonsly S Sy cal o Al polie sl el azs S L s
A3 (=Y V) BL s Sl BiSG s5 Sl d Lamy sl g esls 53 By =)
@l am s Y L cos a5 N(o, V) s jlusleal Jle LB E g pRE I
5 9/YN(Y, ) + o /AN(o, V) & yoay CN(Y, 4) asesl JLe 5 i d(Y)
S oS w52 ph e eslinal Uas Ll e W5 (ol IN(o, V) Lo im ST s 5



VA S e (Gga “_;Mlﬁi u.LF

45 At (5 5 0 sbaps sls sl Jle S a3 4y S 5T 355 4
Geb e 4 el A5 5l e Al e Bl (Sl slresls 4 2 Y gens
5 S o3 GO S G S5 s a Sl eslital b G S5 Jobe
Y aze AVaR 5 VaR glalons e 5 0l 3,50 0 e el b oS 5 S
Wlodd Ol [= Y, Y] 850 51 gslas laakols 4 oS @ &olize 5lade oo (gl
(xS 5 dde ar iz 5 L Shns 53 ol ondls Sl iamen A5 e 55
o iliss jlie oo (gl Lallas ailse w555 5 Loyl (sl e Ol o sl
03,8 Bl shaie 45 5ol Ol e ) aw LIS anslis (gl L5l g anloe
02,5 LS ol L a0 000 (il 5l Juol il (6 0y i
Ly (MAR) M slas 505 b yte s @ Jldis a8l 5 (k= 1,...,000)

Ly, 3l AVaR 4 VaR gl »

MAEv.r(zr) = |VaR (Yj|zr) — VaRa (Yjlz)],

o
8o
;
8o

MAE svor(zr) = AV@R (Yilzg) — AVaRq (Yj|ze)l,

Qo

i=

Qo

)‘.LE.A .]a...uj,u‘j (EMAEVaR) UAMAEVaR )‘.LE.A L..A):.AW 'ﬁ)‘ﬂ‘jﬁ Cowd A
45("1"56‘ wbua: ;n_l;‘:u)\.l_s_n Qoo L;\j" \) (EMAEAVaR) LaMAEAvar
wf&s&wﬁjdu&jjd‘ﬁ‘bw}ﬂjn‘aMﬁ)&d‘ﬁdi@u
sdol V Jsd>= 53 (CQR) oS 5 Sk 5 (QR) S (LS) e3> sLall s
AVaR ;3 VaR ,las 352 ¢! o EMAE ;lude & 4> &5 L .wl&jjofj;@_@jﬁw
SO el 33 4 G oS 5 (S Do S5 s abs ) sk
;iml;#\dujguw@j;«sdﬂuﬁx_?ﬁ el 6 s Sas hls
é.b}:u.i_})MWLSJJJ}Ur)béud\j}wﬁ.osdw;)&jjgm
‘Lh}wyd\ﬁjii:@j)_?M):Lal‘.u:d»au;bd%bﬁ.«pms}ﬁ
Ol Sl s BB osbay oS5 Sk s banalis 5s i, onl 3 Shes

A Mean Absolute Error




P&ﬂ)bé})'ﬁ%ﬁj#&ﬂ)é&j)'b)’iﬁ .................. \4\9

AVaR 3 VaR Las 53 | s EMAE jlaae 1\ Jde

EMAEAvaR EMAEy,R
CQR QR TS CQR QR TS G o5 n o
7o%) o/o¥A A ToF ToF STYY N(o, V)
o/oFY o/\V$ S/ Y0 o/oV8 o/oVF o/o80 ()
o/o0Y o/eq¥ o/oV o /oYY o /oAY s/o$A CN(),4)  Yooo
o/0q) itai o /YSV o/oFq o/\OV SN LN(e, V)
+/44
/Y4 o/\SV o/ VYo o/oqY S/\Y o/Voo N(e, )
SV \YEY V/e0$ o/YYS </OVO¥ S/FYE (%)
S/YVY o IASY o /04F S/\SV o /Y5 o/Yod  CN(Y, 1) Yooo
S IAFY YSEV Y/0¥A /0 VPEY s/AVQ  LN(e,\)
o/oB) o/sVY o/oQY o/o¥0 o/o )y o/oYY N(e, V)
o/o¥s /0¥ /1Y o/o)¥ o/ofY o/o0A (%)
o/o¥) o/oAd o/ofY s/oTo o/oVY o/oF  CN(Y,4)  Yeoo
o/VEV oYYV o/Y0) o/V¥s /YT o/Ye)  LN(e,\)
</80
o/odF o/\OF STV o/Vo) /Y0 o/oAY N(e, )
BALYS o/Ve S /50Y o/oVF S/YAY o/1Qr (%)
S/TA o /AT o/¥OY 5/0qY o/Yor SAVE CON(Y,4)  Veeo
S /Y50 °/4A4 <V o/for S IAQV S/$YA  LN(e,\)

Gt Jlo g 355 31 e sloesls s 58155 13 0l o oS sbolen Ll Lo
e S i e il oS w5 e (5 S ires Glagi s 5 AS e
35 (ToVY) Oan 5 0l sla s gl oS 5b0ken b 0 310 T o
S s Sl 233 SOOI ReS b S5 sy el a2l OLLS
5535 GLALIS (p S G S5 ledss $l i Giloand 2l WYL LS

el o plonil it Sl S (oS 5 (S SRS L (S

C)|ﬁ| J'J.L’ J'| ;;_a.l.ha.ﬂ: J.;.\:u" 0

53 Sy b 5 555l 5 AVAR 5 VaR Sy slajbons ol G 05
a5 gazme o 31 o3litl b IS wle e Ky it ol 53 el _pnils slaesls
U o 20 S 53 ol Sl eslinad L 0Lt el 550 52 oadly (slasls
Sl yils OS5 15 4555 plew Cond (1 AVAR 5 VaR 35 p s 3,8
WS b el el Lo i slaents 3kt cnl ol el sl L Ol
SIS 36 5 g Jole dn oS m o3l FRFV/Y 0,5 6 YAV oyl S

1 Akhaber



AV S e (o “_;.Lq:u\.;i u.LF

d)ﬁ*ﬂ;)d.\ﬁ ﬁ'hbgj")‘ﬁ°JW‘JJ)AW§LSLAWO‘PMJWJ§)
ogen

Y;gzﬁo+6\$\t++ﬂ~rl‘~rt+6yl‘rt+6t t= \,,\TOO, (V)

P gt N Ol s plew Cad i) Y = In(75) O 33 oS (o xS oo i
S ol S Laxls a, ‘rgﬂwuwujp—gﬁ<w\tgujﬁgigh@
5 s ngae mhan SOla 5 odd auiS oa (G 633l 5 Cead L2l 0T 4
oS Jyl 5BL Gestls @y ol sy o3 edd as o4 glacs S ¢L@_~A>)...~
S Cl o ot i somy 5ol ey ol L glacs S a by e
e e QLS 1 o 03 o glaS s Shes

bl phss 3l bl slaesls 53 VaR 35500 3 U5 sl Y
lressl) by slaesL L1y LasysT o sl 45 (VRate) ' ases & el
$o) 358 o eslital (AS o anslio (LY} Olea o «0ley Jgb 3 ol odalioe
@ okae (Yo Y OLan 5 Ol Tl Y O 5 g ) Yooo «g 3 5 I
—L5e

M+N

VRate = - > I(Y; < VaR\_,(V}))
t=N+\

el Slaalie sIUS N 5 oo i 553 o300 M OT 534S 55 oo i paS
Claalis Olged ) Consd esls N (o J rlf o3 VRate acwlss gl 5 Cjb B
s s ome 3 550l el oSGT 5 es S eslanal La el b syl gl 2 Sl
Ly Laesls 59 so 5551 0 VaRia(Yng1) ox @V 4+ V) (Ole3) edalie )
LV + V) LB Y Sldali ogs oS 53 Jlie Ol ) 3 sl 4y Aol S
sdalice gl v oz 5 ae o3 B3l 5 as S b s Sl glaesls Ol yeas
Gl el S o 1SS 1 3550 Al 3 5 (b s 3510 pl(V 4 ) (0Le3)
Lol ¢l a8 slgds) 4 o (ol VRate < (1 - a) Ll gl 2 a5 sleds,

‘e Violation Rate




P&ﬂ)bé})'ﬁ%ﬁj#&ﬂ)é&j)'b)’iﬁ .................. \4\/\

sy Yhate Slde 4 g5 gl g e 5 Ll SIS (ol VRate > (1 - a)
gy el Cad 233 &I glsesls gl o ol YL LIS sl &G osus
Slas wax 5 Loy as S o ;3000 ol o1 N s3lusl Ol ol ol plses &5
Ly VaR Las 5l 3,50 5 (M = YOO) VOO 3laas 45 sl VYOO ol s 48 iltalice

Wl}wo&io\j;&&j)Mja)\mmé‘ﬁvlria;e EJ’\.L"‘ .ﬁ)}]dﬁw.ﬁ‘\.}

debw\mo-ﬁbw\awkﬁ)\;‘f J)JJ.-JJQT@UJ);J.&

Olpl Sl ploe oS 12 il 55 plew 6l S 5 VRate alis ¥ Jsur
% VRate a Jde
VYE o/AYY o/40 LS
V¥4 o/V\f4 04 QR

VS o/NV8 0/4e  CQR

VY  o/eVY  0/A0 LS
\/4 o/e40 °/40 QR
V/eA  o/o0Y 0/40 CQR
Y/Y o/o¥Y 0/44 LS

Y/0 o/oYO °/44 QR
\/V o/o\V 0/44 CQR

sdlie Sl Res s 50 Ll 53 (S5 (S OS5 S
oo e 3 Sk il adlas O 4 sl (g s Sasa ool
loesls 3 pss Glallss o 2eS Bss b aglie 33 (oS 5 (Sl S S
Coad 033Lm S0 slie V JSCE el Laeals w58 0355 Jle i s a0 a8l
13 50) el 35l mslie 5 (Atese Sls pas) Ol ol e &S 2 4l 4, olew
GLallss (g eSSy S5 sla s, Sl eslinul L AVAR 5 VaR (gl ((sladass
Olerabl o 53 15 (sl 4 VU Sl s 5 40) (S 5 (Shior 5 (Sor pso
035 SLOIS (p 5eS Gy S5 Sledins sl syl das e Oliia = 0/40
Dl el e Sl le 5 55 oS S Sk s R lle 5oy (S

Lled oy Bl 53l 5 5 aslizal L i Lol s



VaR

VaR

VaR

10

-15

10

-15

10

-15

0 100 200 300 400 500
Day

~J‘T LA el S

oo LI HE | L A .JA‘\ v e°.

T T T T T T
0 100 200 300 400 500
Day

Lok 3o A
‘ g0 ° ..;:-4‘? o ol
T T T T T T
0 100 200 300 400 500
Day

AVaR

AVaR

AVaR

10

-15

10

-15

10

-15

S SN0 “_;.x...-mlsi u.LF

0 100 200 300 400 500
Day

T T T T T T

0 100 200 300 400 500
Day

Ls‘ﬁjbgbﬂjbUF;).J‘Q'?.KJL:"}IE}J;]MJJL;‘).)\JJ}TJ'E A Jg.&
J.LAA_.AJ" aJLﬂ_'.‘_w‘Ltd‘ﬁ‘ Q‘Jdbr_ﬁ C,.SJ._.;: 4_.1‘)')) €L@mwk:~m?$abjb—;ﬁ

VL Sl S S 5 (S (S s GLAOIS (S S S

0= /10 53kl



P&ﬂ)bé})'ﬁ%ﬁj#&ﬂ)é&j)'b)’iﬁ .................. Yoo
S o 5 Lo

Some 533581 Sl p oS 5 (S G S5 ke il s e cpl s
Slaslos 5l aS ot (5 me 53 5550 oS0k 5 et 5 a3 5551 (S
Sl s oleday s A B me it (3l Blas 3 i Si ) e
Sl (VoY) OLan 5 Ol das 55 el &l S Jsas S5 2s) Sl oewass
Sledd ) i (S Ssem S5 Shas W el Slre 53 0nl 550
3 ol gl S e aslinad La el 3550 1 s LaSiisy ciloss - 5la
23 oS S Sk G S5 gy ol QLS bl glaesls Lo 5 (g5laand
Sre 533505 53 YL 23 S e3> SO (S Shgs 93 b sl
asia (Yo) 1) 0L 5 0l (sls Ludowt 51 Lol ol .3 fs AVaR 5 VaR
S G 2 S es a5 alS 5o 053 G010 2eS Jgm S5 Bss s S
S S5 sy A ols Ol Wlie ol 31 ol i e sy Sy
U el Lo 5 a5 sl Lemlols o33L asial (5 2 L pss slall s o 2eS
03 Lol eals (g g 5 Sas oS 5 (S e S5 hs 4 Sl G250
oS G banlie 52 20l s LU G onl g g slags s
55 3 e slaosls 3l m iy 3 ils o oS 5 sb0les 313 oS 5 S
333580 Gl oS 5 (S S S5 Uhas cnl i S ool S5 m Lo

S5 sledn b laesls Jdo 53 edd Ol se Sy 5l

S g g

035 Slslgni il bl 4 s p s 15 e 5 Ol Sl allie QS ey 5
J\.:J‘Jbdb)ﬂjﬁdwt%iﬁdwbﬁwé

agls



LI Y RPR VPP RVESA H] P

e L e

5 55550 3k Seaay (OTAA) el lapion OLS low o ile &5

Sl 3551 5 s ooSO1S e ks 3 IS ((TAR) L s le § (Saee
A-\.?LA ¢Q\ﬁ‘wdﬁqu53)yw)f :_)'k’.'u-éﬂjj
NF-04 (gl p e

Acerbi, C. (2002), Spectral Measure of Risk: A Coherent Representation

of Subjective Risk Aversion, Journal of Bankinf and Finance, 26,

1505-1518.

Artzner, P., Delbaen, F., Eber, J. E. and Heath, D. (1999), Coherent

Y

measures of Risk, Mathematical Finance, 26, 203-227.

Chun, S. Y., Shapiro, A. and Uryasev, S. (2012), Conditional Value-at-Risk
and Average Value-at-Risk, Operations Research, 60, 739-756.

Gaglianone, W., Lima, L., Linton, O. and Smith, D. (2011), Evaluat-
ing Value-at-Risk Model via Quantile Regression, Journal of Bussines

Economics and statistics, 29, 150-160.

Koenker, R. and Machado, J. (1999), Goodness of Fit and Related In-
ference Processes for Quantile Regression, Journal of the American

Statistical Assosation, 94, 1296-1310.

Koenker, R. and Bassett, G. (1978), Quantile Regression, Econometrica,
46, 33-50.



P&ﬂ)bé})'ﬁ%ﬁj#&ﬂ)é&j)'b)’iﬁ ..................

Leorato, S., Peracchi, F. and Tanase, A. V. (2012), Asymptoticlly Effi-

cient Estimation of the Conditional Expected Shortfall, Journal of

Computational Statistics and Data Analysis, 56, 768-784.

McNeil, A. J. and Frey, R. (2000), Estimation of Tail-Related Risk Mea-
sures for for Heterosedastic Financial Time Series: An Extreme Value

Approch, Journal of Empirical Finance, 7, 271-300.

Rockfellar, R. T. and Uryasev, S. (2002), Conditional Value-at-Risk for
General Loss Distribution, Journal of Banking and Finance, 26, 1443-
1471.

Tang, Y., Song, X. and zhu, Z. (2015), Variable Selection via Composite

Quantile Regression with Dependent errors, Statistica Neerlandica,

69, 1-20.

Tang, L., Zhou, Z. and Wu, C. (2012), Weighted Composite Quantile Esti-
mation and Variable Selection Method for Censord Regression Model,

Statistics and Probability Letters, 82, 653-663.

Zou, H. and Yuan, M (2008), Composite Quantile Regression and The
Oracle Model Selection Theory, The Annals of Statistics, 36 1108-
1126.



