(A8-NYY slaamio ATAY 50l Y ol ¥ o bl gr.njlp J) ol gildie asllad

Ol sbasdl Jlo sla jidu 55 olmaw Sy 3,30
\ et & . & e - A
(u\*"‘-’ ul’r“ S o2 03 o))l cSba )

TSl Je Teslila, Je S geSs dew

W/VIY oy s AARVAV AN ISR IS

oS>

oL O ol w boes Gl el Ol slaBl sy et Sy 550 e ool Gas
SO oa s 5 0Ll law s ol 1)) Jslss b s Sy (2 me 53 S50l Sy 55,8
Sy WWVEITAE cladle b aem 5 s «SOL b Slaise & b slaosls 3l elica
Ol Kol oy a0 s3T5 (J515) (Sl 0 S5 s s ool 0 3510 ot
el osg st o SOL b la i 5 5L S Sy S per b et Sy Jlolixe
S S G e e Dt s e OLE ey b e 0505l @l el O3

.:)\AM&@"):L?%\):\)W

.C22, G21, G32 JEL L;J..M.E...b

a0 3 a3l e S5 5 b St 5 el 4 ST e (5555 Al 5l gt allie ol

A2l
s.hekmati@urmia.ac.ir S5 S s (s iy 53) n gl oI5 3Ll Lslend
a.rezazadeh@urmia.ac.ir S S s el o sl sl

malek.ali.mb@gmail.com S8 S s o gl oSS sy (s3Lal psle (5 2S5 (g il *


mailto:s.hekmati@urmia.ac.ir
mailto:a.rezazadeh@urmia.ac.ir
mailto:malek.ali.mb@gmail.com

¥V 5ub @Y ol Voo led gr.njlp Jl) bl giludie asldoal Voo

FURVIRR|
et DBl S AU S Ol Ll pd s b e bsie bl & s S
Sylee S sl sy K oa el &S sl e OOl el Slae
Sy S Jb st YL 5 g S 2300 O3l s AL OIS gls e
S5 S oS Aas iy Sl Gl Bl UL S Sas 5Se at
2l Ga) Dz o ki Jols e S o SaaSiss 4 gt ptee JS 53 IS
Sl lo sy Gla STy nl b Sl Wl 5 308 e e ) aes
258 Ol Ol (2 e 53 5 358 e e 5l Sk s

0,5 Sl £ 5 95 4 ) ot Sy Shawew Slaslne 015 0 (NS 50 4
0P 2 SIS ol S S A o | e S Sy & des baobas oJl g5
S el plasline oS 55 g p 5 Lk e J1E Sl 3y pe (el 4B S 15 et
s Sy S o il 315 513 Ol sy 3 e S 85 Sles 1) 5l S S
Sy SL o e 3 ol S aSL s blize DL 5 630 51 36 s
Ol e T 35 6l Ol e (sl L5 AL 5 (oMl oSl oS slac b
(Y VA0 ¢ as S 5 JK0u) 553 3l (530, 5 L

3 o Sy 2 ge DBl s 5o e s S Cole alis L
5 KD Wl s s 1y Lol sl sl Jb Sl ge a5 glas itk
ey Sl sl sl sl JUs 4 e ss « b O 5L YoV S
ool a5 iz OT L alblis 5 Ol e Sl 56,8 5l 56 5 Jbo gladsl o (g3lasil
Pl Slasn 05 S5 s w0 012l 53 scs 4 0 el e s ol o 50
Sleds 5 b glaslg 0L ooy il o SOl 215l 5 Saeuls Ol3L s Je
0L sl (Jbo osly Rl (b glasle sl (il ol bw s 1)) LG
et Sl 5 5L piS slasl s Jb slasll Oas Sy s O lles sl

o Bolo) b e (g i Sl Sy a Sa) wlew L 3 et Sy

! Oscar, B., Jean-Yves, G.



\'\ - ‘S"“."J Jbﬂﬁuﬁ},lgél,aj)blﬁ| :w‘dbdug.ﬁqjaw&@) éjjiﬁ

5 b s DUl Gl Gl 3 Jeole sl S (Y OYAY (i
Sy dales cle gl Glaal G s daw OIS Gl

(Sbs 3 o T ey S 5 ) LS JHs s tagh able o sose
€ae 53 0SB das o 0L (VAT allS (sadgn 5 50 OIS (gl osops b A TAY
o > ol Gy 3l SaSese b Ol b sl i 53 ateew Sy 3550
o) a4 s s ool Gl s 5 4 ) s ladlas Jols b s S
ol gle gy Sl os el aly Jb e SO bd Sy om0
el ol oslanal b s Ssy 8 a5 (5l e Gl aeislal

53 s 3 Sb ey S e 53 et Sy 350 addllae ) ol s
Sl b ol b s Sy Same 53 G s 3 aSests b 0l sladl
JS b plss 3 et Sy 35515 SRasn cpl bl G 10 S e A TVE- VY0
23 s Sy Sy (St 52 5 dew 5 b Gl i 51K oy 58S
ol st K5 0l a3l s e b Oga3l 51 (680 e b O ol sluasl Jle sla i
L golsbins OMastl oys 5 aew «SOL Jlo gla 25 3 et S,y LT a8 ol
25 oo 4 e webl Bas sl 0 s s ol el gl Sy A
(el odd adile Lo

G gy cp g D3 3 5 ol sy Gt Dol (S0 4 pd SRS o
Shuper 4 SLb g ey S s o @l s bash Ol 4 )l i 358 e L)
ol aly ol rab slasleiin @l

Sl 2 o9 Y
Ld‘j{. )‘)L: [N cj; dw 4_: Q‘jj‘-ga \) JLA le.h‘)bb "L;L‘ dub\.@_’ Q.JL*.@ OJL..‘? wLﬂ\ B

SL A e 5 b S5k SSL Al e e Olaebl el S 5 e csle e 5L



¥V 5ub @Y ol Voo led gr.njlp Jl) bl giludie asldoal AKA

ns e ialad 1 e slaslg wdled 0 28 il Il bl el ()

CM o35 <L | MM
aloyes 5k Js ot
FM
el

Sl slaslg cdlb o 28 oy b slaslil gl N S

YV ATAY) L e

o) Ol 350 el slae aw bl 0I5 o 1) et Sy hamiw sbaslne
23 asmse il lal p S glanis e o5 5 (dew 5 SSU(es) GO
3 s Sldlae s les S sleds (T010) 105K 5 5 Casy oo 5 5 Ol
Ot o Gl St sy Coale U sl eslitul et Sy axis L
Sl 5 e L 55l glacalw Ol (liles S slglny Slide tpl romen 352
s B a5 s 50 1) et Sy ilizis ol e oS AL
s e Ll i O s gl e dlis ol s il o, b (b (Sl
LS e Gl 1) et Ky Sl il il cpl Ao e (L et S
© S Glats Sl LB 5 Suom e Suo sl ROV NEROT
e o (Sl B3 e e Gl 3L S (S5 e Gl e
S S 1 Sk e g e st 01 L el o e i G il o
Glaollas awl Jbo Sl cypte 5 SOl Gl B8 ol KOs s

Sl bt 58 @5 Jlo et Slrle o)l gla oLl etes sladnl b 5 ¢ e

! Benoit & Perignon



\"‘ - .. ‘S"“."J ubﬂ)é uf‘a)')‘ GJL;JHJ) b‘)ﬂ slassl JL& &5“%)3M‘-<”‘.) éjjiﬁ

) ot Sy Slsl LS S 1y ol Sk Wlgn B S 3l | et
G ol Sn s o 33 e (sadde 4 015 0 OF 3 5 LS o LB 1, Jol
(A X010 05K 5 o i) S

Jolse Soo 5 LU 5o et Sy Jlos 5 s 4 4 (bt o
Sl ol San SL dle Olojle b slg K 15 sl sl Sl OF 08 yunns
Gy oyl 5 Spi Klg e baslg ple L 0T LU &S cle opl @0 il el S
oslizal oo ol o3ly das ol ABly slasl 4 -l 4 Sk b s S
23 AL CaS L alg SO s AL Sl gl e Ss kil S 550
Sy 3ol e Bl 0 0lg G GRS Gl s mme s gl Sl A
53 SLELY (gl sy D) s 01,5 e el Ol Sl ) 51 e sh et
b ol glacS i L olg sl o el olg OF sla s b la Shls 5 5
S5l olg O gy pde 5 Al laiad 1alS b clize OF 2l 250 ¥ 0,5 13
(e DAS (6,8l (6552 5 e Dol

Jae Ko a0 dan 5 o slaeS 13 e Laslg ple b Jbe Sl e 5 LSS
3 e ge Sl Al fo S la oLl ) i il el a5 e
@uﬂgc}\aﬁw&yjl&l{&iﬁ‘)uulﬁg@)s.u&pﬂjcﬂl
et Slaads Sl 5s bt jo S IS e Jame Sos Sl e
s el 5 oo L amie 5l OLUlae Glizul 55 s Sleie Codbge oo
VWV VAT aldS (Sadgs 5 5 S (Ll (G LS e S

Sy 2o 53 P25l L ACOVAR (ot Sy Sraw Sbaslns 151 G o
5he 5 ke ) b s 0ol b lnmess gl S s b e
ACOVaR Sl 055l .ol a3 S 13 eslizal 3550 bajlrs plo 5l i il B 28
23t s oy oSSL Sl Jl glbaslg 51 S g U oasle R Ol !

! Adrian & Brunnermeier



YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas

\KR3

ACoVaR  3ls ;5 .S sl 1 S i Sty 5638 monmd 03,8 S 3 |y Sl i
)JL‘MJSJ:JLSML‘-’;;WD”“SW\M&HJW)“MJ"(‘PQ
el s s L) Sl wal b (b Sk k) b e ) ol i S

YWY YV

4:\)‘ (\)J)J.?-)JM&..M:{) J)jij sy S L;L}‘ij)b QL’JUGA V.A‘ M‘J‘))

..)_5,&‘5&
M&%) '>Jj|ﬁ AJ\eJQ @)G‘j&‘é CJL'J\L.G rﬂ‘ \ JJJP"
SR @ oslizul 3,50 i, adlae 550 b} 0,93 OWGise
S 5 oy o oS e el e o311 | b Sy e 53 YAAT-Y O T s 5 0L
Slr e Jolss s ool 4Lk el ol
,.,\;:.‘_AMVQA..UQ'J;;W
- ebls Ll (SOl S Jl| SSL o3l U el 2 it sl o) 1440-Y4 ) () "0 5 25,8
sl o 515 s Bl 53 (S 0 sle O de s
el i Sy 8
G o i 33 el Sy O30 iben] o3 Sy o me 55 B35 Yoy (1 8) "ol Kan 5 sl
S ol 5 S i w Sl
A s Qe sl o SRS | s s il Silay ) 1440-Y4\¥ (Y010) * 0l K 5 o
s Sy ol (laban 5 e Ol Jsb
Al Jbe slalst
S 3V e R 0 et Sy | (b S S me 03 ) LA SRR OOV sk 5 55
Al SO s an
dile gdlisee la, i8G5 Jolse a0 Jbo 0l | b Sy (om0 53 255 Yeve W)Y 5 Kl

Srsed b g5 B e Jb g ol
)l (S ik Lt b s

Adrian & Brunnermeier
Gauthier et al

Oscar et al

Lasen et al

Giudici & Parisi

Zhang and Chen

~N 0 R W W N R

Bernal, O., Gnabo, J., & Guilmin, G.




\'O - .. ‘S"'*.!J u,bJMJQ uf‘a)')‘ GJL;JHJ) b‘)ﬂ slassl JL& &5“%)3M‘-§”‘.) éjjiﬁ

o b

o3lwl 5,90 Sy,

axllaa 3,40 ‘!lﬂj 0,9

ol

S d et 350 gladae TS 55 sl

23 il w8l G pelbl 5 G el

Sy 2

L < . ..
b Sy B 53 3

YA

(YAQ) o o>

B B uij)\ u;}) 3 eslazal O35 ‘-.““t"
Sy o2 03 Pl sl 4 b S

o Sy 3551 52

PSP 3

¥4,

(\YaY) el

Slhhes oL 5 65503 5 ( (Kodt glacans
Sy Ole 5 Ste g3kl A3 iz

Sl G e Gl o8 2 ol
Sty S e 2D Gaxs Olse 4 ale o

Lyl ‘;{.L

st slacsls

VWA= \TAA

OYAY) 500 ,ee 515140

Lol I8 b o ¢ dsl (ISl o oS
gy s 5 o ann 5 5 et 5 Usles 45T
B e
Sy 4t 1y SaS iy o ks _sla
x5 el (SIS b g il et
& ($ 558 [Kadiil Gadio (e 5 O3las
Al gt Sy |y SGS o a8

ot ST 5550 3508

AR

OV 555 5 s

03b 53 G sad 53 35 pe IS A Y s
S dadae o ST s 5 Sde Gl
S 5 0l bzt gl Al e
SIS gl e 085 ol (A8l e
Ol S5 Ol &8 0 (Stizh Gl
S8 ol S5 o S gl
Sy i b Ll g5l s

b Sy (B e 3 B

1Yy

(O¥40) &, 5 Jo 3 53

I e et el 1581
Ol (Sl 53 Sy 2818 5 (55515 5
(SSb S 5 S el dal) 5058 e

ORI S sk 4l tote 5 hlas
eSSl Sy SRl o se S a8 a2t ls

25

Bl and (glaseiS

(S

\YAE-1YAY

(OY90) Ol,Ken 5 Kin b




¥V 5ub @Y ol Voo led gr.njlp Jl) bl giludie asldoal V1

Ju&@\:s oslizul 3,40 g, andllae 3,90 Slaj o gs Oladwe
Sl o 3l sl KL s DDl b ol o Do 33 ool Sl )FAQ-1 Y40 OYa) OLen 5 ooyt
Joors b s 1y T 2 ST S Ss

a )l g o a8 gle e SOL 5 25 e
Bl eyl L s Sl 81 K ool
e Sy 2 210/ o310l 4 iy
S 5 Ol e a5 Il 3 63503 ail) e
Sy ho3 Y Ol oy bas aslo

53 e Jbe .

&jmé)‘pibﬁ:c.&w

= S el 5 S5 el gla s, 5l Sladllas CIET 55 s e 0L (V) J s

S 22 03 ol Shas 3l S b s ol eslinal Sy (o ,me 53 330 e
B S o e o sl sl 5 e Jb gla e SSE 4 s b
o 3 il Geas s Olse 53 6oslas ghls adllas pl ol oo el s axtls

GRS R, ¥

el LI ACOVAR [ime 31 eslid L 5558 Jlo ol paties Sy a3 ol 3

A o me 53 Gl Sl Dl sl el sd 35T (YN)) la s 5 0Ll Jaws s

SSelisl auey 53 il o AL Ol o Sl 5 ome alg S bl Jb -

350 ot S Lol Glas 4 b oo Sy (50 5o Aol W et S

JJM)LE.:.H Syga e Sl 51 aS 5 e 055 Sl o o)yjbwjklésjl

oy e 4 ACoVaR(a) Hlaze Bl o5 Al ab g e 0S5 bl 5 O g ool Oy s

35 dle 2

ACoVaR(a) = (CoVaRm|ri < VaR; (@) — (CoVaR |y, = Median,,) M)
Sl 1= Olabl wals b ot (5 e 53 55l Gl 0 VaRy (@) (G5 alail; 5o

3L e abaly Cfie\.gCOVaR dloes 0 g5u oomen AL o 1 OS2




\'V - .. ‘S"“."J ubﬂ)é uf‘a)')‘ GJL;JHJ) b‘)ﬂ slassl JL& &5“%)3M‘-<”‘.) éjjiﬁ

P(1yne < CoVaRy|C(ry)) = « ()
VaRy(a) laie 3l iy oS5 o plew 5o ol ol Oliabl aals 5o &S Lae ol 4
Al o U Sleyeys poi oS3 plew 023l ldde Ty 1 5 ol
C(R) slisy o b4« ol JS VAR™™ 51 s jls COVaR™™ ™ IS, b &,
ol g J5lsS sl OT VAR o bR Jlo il 0330) A3l IS 361 Jbe o
(el ol s
P, (R¥**"+CoVaR, ¥ ®[]C(R))=q )
S byt w sl JS COVAR Ol bl 5l sy dal st ol 5 [DoVaR, ™™™
3 (oo b e GaeS 3 eSSl Sole ) 3L IS 50T (ol Jb i 5 Ol
sl db 5 Lk s se vjuu:awﬁsgb,;«wu Olea CoVaR
ECOVaRqsystemu:COVaRqsystemL[Xi:VaRq i_CoVaRqsysteml_lXi:median i ()
Sheslizad b R{(0) Olge o) o 350 Jlo oo a3l SOG4Vl o33l ) alo e
Oals L (sl o VIS Jle Olge s pd e 35l pl @ LIS 0 S
Ol o
R (@=LJ+L'm+] ©)
edely = e oB S 3 g £ sl sba ke 5l M ecut T (G ke s
et o o oS sl 5 23 il e 0S5l Glsl —odedids 55 T om sl
el M 51 Jizns O
U3 ad e sl aze Sl aslizad Lo Jle [isu 8 (sl eld i doys | VAR Y o
VaRi(q)= ai+T,M, )
o ] el (0) ey 51 Ty 5 B calslas ol 3
Sy (O oy Camds 1Y im) o) @ SIS 05 S5 ol 5l 023l X o
1 e

system _| teml_{ teml iy | temlip 4 System teml_{
Rty (q)_gsys em +|qusem R[_Hj]sysem Mty +Dsysem )



¥V 5ub @Y ol Voo led gr.njlp Jl) bl giludie asldoal VA

ol oty Ol sy Jesls esU R el T (V) ol s
s o OLES 1 (0) Wals 55 542 50 Lol 3 (gla izl 5 Oles MM
@ ¢U¢' VaR 3l @,le CoVaR 55 o apuloe fu olatl 5550 COVaR s & a1
JES G0 s S5 1) el Gl Jald 53 s s den oSG i I3 b
« VaR, (1%) b ees w4 (35 0 03y QLS LS e s ool s 4 Loy
o3ls I3 (V) dslae o 55 Sla pie ded LS 5 (A) dslae 55 (V) slae s ool
By
CoVaR»**m(q)=a, 2 e+ B,sentvaR,i(g)+ ]2 sentim e W
Llokal s 4 (V) slaa 5T sentd Boovstent g systentd - gy0 ) s
CoVaR ;5 4wy ) |slsS 55 sl 5550 COVAR Ole GDtl -pas L ACOVaER .0 b e
L g G Jole sl bopss Jldie 558 arlme Aoy 00 f3lS 5o lasl 55
slsS o5 5 L s L Ll CoVaR (1%) Lbs, Oles 31 eslinad Lo om) doys 00 Ll S
S Loy 00 fuls 53 CoVaR "’\‘j;f“ Cowd 4 (a0 2 53 el Ao s 00
L dey (SO sla i 3doe pgr LEOVAR culg 55 LS o o5 | €ln Conss
s o OLES et Sy S oo
[tovar,***™(a)= CoVaR***""(q)- CovaR***"-(50%) @
Sl ism o3 ) ea3l S 51 s saes e L ACOVAR o o el o
Sl ie BCOVAR [alls ke o 2t b Jlo plls o dnl o s w0 SB35 50
Bl e Sl 3l Ol 090 Jsb 2 \)M‘g““ﬂjl("@“dﬂf‘;ﬁ Lo &S
Al ola) bl bl 4 SLL al>
e bl I sl i e sl LJCWAR ade 5 lsbne 0503l N d o
Sy hls S 1 Jbo ise 0 obsbas 0sel 25,8 o |l ot Sy 51 LT
390 yasie Jbo jide K p b [E0VAR a8 o olubid ool (6t el
o3 Sobe @) Sl i b ply ool i S LT oS s jaseta B3 ,S e )3 s
A Bda (G pl s T L (G bl et B 1 Lol e

.LZL:L;A (Wﬁ LgL&JdLla W}ab)l; J"i) CoVaR Wﬁj LSLAJ:.&:"‘MQ:‘%;



\'« - .. &m‘u U.bJMJ: uf‘a)')‘ QJ\:JH)) b‘}ﬂ slassl ‘)La &5“%)3M‘-§”‘.J éjjiﬁ

LT 68 o b el sline 5550 Jtl S Gb s 5 it b g oS L T
Sl slime dops 00 115 g3 5 dops VSIS s e CoVaR LS5 &F c\j;
Gulsbas 3 glls s [oVAR LT 48 48 o yasiin g bsbas Osa3l S b dizen K0S
T b e
L ki slo CoVaR  aexs miF s Gl O el Dole e as
o 00 5 do ) sla LslS
Hy: ACoVaRsystem | i(q)=CoVaRsystem | i(q)-CoVaRsystem | i(50%)=0 (\)
b cwls [EOVAR i sdsl s a0 (gduasy (golsbns oy cade 05051 51 Coa
3503 (6 i oot Snisy | Jlo i S | ol b o LT &S A8 e
o w338 oo Ll ey b Ogesl Jlo sl i s slp bril s S8 L

S el St
Ho: [ CovarR®* ()M CovarR» ™H(q)] ov)

b b s el Ol 4 e e ol 3)}Tf. sla LtovaR das e Ol oS
2g dalpr See[CoVaR Glas slis , jiw
(V) Jodr sl a0 Gaes (pl 5o pite A0 (Jldod 5 s Bs) 4 ax 8 L

s o OLES 15 0T asloes o gou 5 kol 5 452 (gl 3L 350 (gla uiie

oo sl e\ dodxr

4.:.»(:5& 0 g e c\a
A.LLAJ.MI ul.w;-/ u;;l‘)b @} (ROAb) dg.vl.v V.:...«.:.u PR a:)'L.u
oA s pe /s oyl o (ROA)) 4oy comer YL o334

Slale Bl s YL o33,

(= Jleea3b/ s dl es3L) =N
S S) J«ﬁ 2 (ROAS)

oozt 5 e o SOL b s A measl S5s b 0555 Sk
(RS) SNVWN Js AJJ'L_
b alyls ol




YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas

\AE

e ol 5 Doy 35 5 SO

M,

QV\M\;L.:)M'CJJJQSJL:MJ!”!U’&\_;MI

M,

u;.ds}}: ‘_;uwl.l C.:.w

.)).w CJ”)“’.’.L‘J"" \_)Lw?- Aﬁ&b\bm ‘bfj‘ 4.;.‘}‘ éuo)l.)}g:)bw|4sw\g;5j§
ST sladle b 0L Jsle Gl Lo s 4o S 18 dacSl aalijl 5 Lisl58 Sl

s Sl ey IR0 Jlo s by e Sl 03 Sledie s 40 5 ol gl Al ATVE

ol &l G Gla e heo s bl (7)) Jsds 53 .l ol 35dee VTASE Lo @

1]

G5 sLesls o s ST LY s
P ~ Sl
Nz Sl Sl e a joize
S
1.0405AEY 4 £TAAFYY YT Y4+ 4AAE Y0 s ls o
).0va014Y51 YYYoY.0\Y0 \TIVEY.AY tlo o Ol o
St
CAOFAATAONY COYFIVEAIA CaTeonry ROA,
) IVFAR L YAA e VAY ££47Y goVes Vo s ls o
e
(1 ASAVY +V1) YYeyYiaqy AY4.0 LAl 5 s
“ac
CETVEYYT L 180YTES) CAY1T0TTVA ROA,
YAV £Y4 VATYASAN 4 \Yegany s S el
5% plew ol 25!
Y AOTATETY VALV AT 0TAOYAN £ 0 oy
0,95 OLL
AT0£44 TVA CEOVEEAIVY CYTEANYAAE ROA,
Js
VEAYALTE L OFVIEAIA U RS
(oo
L Yogrsary © AVSAOYAYS V.£0AY ke o658 3 ¢
2gw T F
(+ 4 074YETA) ) VOAY VYN Yo.tyveve e s g




VY &m‘u ubﬂ)}jj)‘dl:ﬁ))b‘ﬁ‘ :w‘dbdug.ﬁq):dw&) éjjiﬁ

CAVAACAVA YAVALY ¥ VAFAT AN S5l Gyl ¢
CaTVE VIAFYS OV V.4VaYYo M,
COVEVAAY Y YAV S YT VY Y ALALATAN M,

a5 slaasl taie

22 Sl e g s mer S0k &S 38 Ol Ols e G sl oLl
4.1Q.LAJ.'J;.)QJ.AaU)SJ)MCJJ&‘KJQA}abﬁMd»)ﬁJWCMl{WU.A
ooy e ;;Jﬁ (5\)‘5 ‘}:.4>J Lgbbe)‘b ot J..Iabw Loy Vo/LY 9 V/go g_,.:;);

Al e sl e

S s s el

5o aaloe VAR ol o3Y 1) LEOVAR e sl ¢ Jdos 5 2 Sy ol

ol 45 LEOVAR 55 culg 55 555 3,51 2 COVaAR ol alows VAR & 4 55 L e

33l Ol 53T aiie et e o5 S5 Jle ol COVAR Ols Skt 51

33,5 o 3550 Al Jle bt g Oles Sy 45 b5 Jle pllss Oles COVaR

Sl e 5l esliul U 5 VaR adsbas 3b o Jle Jise 8 6l Aoy ) LS L VaR

5 pn ol ol Arailoe

(VaR) Sy 2,00 53 o, dewlows —

g 03 padde Gles Gl 5o 0L o i Sl cenl sle Sy 2 me 3 50

el 3 IS w5 O dslas (Y (g5 5) 100 Olabsl 3l paseie

VaR, (q)=,+7, M, v
St ol 5 3y Mo BV A e VAR 4l () sl ol b

S5k Y o33l ol G S 0 S5 51 esbicd Ul V5 8 i s s

Sl 1l byl 53 45 555 5,51 RU() Ol o) 5550 Jlo i 51 S 5

23 o dplee (Ol Cmd 5 0013 UL ) Lo ) il S

R (@=L+Y M+ o)



YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas Y

@l B 2y I S s sl (Aoss S RIS 53) SIS O S5 0l el

s 9 e o SSL b i a5 VL 033 O g S5 X Jgu

Ao\ Sl S
o Sl Ose S5 3550
ROA, ROA, ROA, ,
Sl
Y VAT Ao ;‘D
ENYRRY —v/e\Y —v/e 84 :\E
/e v 0QA oYY oYY :\D

Sl 5 ST a3l 53 sty S Gl L doas s OLES (1) s gl
Vsl s e LS assl bt s b (s s e 205 0L
A3 sty G Gl Ll o esdls b e Sl asls (ded )
e 5 Al e ol Al Y U s LS a3l b ste 55k a ey
il A 93l iles 5 e R sl

G B gre b (STL i el bl SO il L S B b
Sl Al o SalS () Wl 20V 65T e i S Sy 2 mn
A e S Sy 8 e 3 21 0T 833l dls S il b e i
Al s So R L s o G Sl Al e RS Y Ol
S o My 288 4 /069 Ol 0 Sy 5 me 53 231

VA eSS SO i 53 s s S L sty S SR
Sy 5 oy S i LG 2) 1 sl e IS el



Wy &m‘u ubﬂjéufa)')‘al?h))b‘ﬁ| :w‘dbdu%):dw&ﬁ) éjjiﬁ

o/eYY GJ‘V\_J‘A\_JWJSL;&))LJ €3 g LEMJJ&%‘&.‘JJ‘L—’J—?’UAJJ—JU:‘N
LgJuMﬁd‘ﬂonﬁujb\ ugﬁ)yﬁjadij)‘w

Ll s e 4 ol Al (gl e 1 eslized

u‘)ﬁﬁ“ﬁ*&;‘fduﬁ“‘&-ﬁ)&ﬂﬁuib‘-i J_5J.>

M)b \ J._.’.?!_,S
VaR, VaR; VaR;
YIAYS oaeYy AV

i glaasl i

o Sy 20 03 P50l 03 La s 5SS 8 g AS 0 Ol B s 8
OLES aS a il o v /0VE 50/ YY /WY o5 a0 SOL 5 s c oo oo Gl o8
ST 5 e s 93 4 Cand o A8 Gl a2 me 03 ) e s e
AL e o
(CoVaR) b o Sy om0 35 55l dawlows —
(0) Jor 55 Ll S Osen S5 5l S Se e b (b pd Sy (om0 53 230l (el 4z

RGOV I W 45\)‘

L)La r\.b o35k C}_,:-w;) 0 J g
Aoy Vsl S Sy 22 33 o) 3)}1;3
SIS tem{ 1
Y qsys eml (D
VAR-}3 systemDJ @
q
+/AVY systcmD @
q




YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas AR}

S 3\ sl S Sty 22 53 o5 3,53

o/ YA 2system[l @

>t i ) e g B s s sy 108 e e
(o3t O Sl S (o My efS SIVY Ol 4 e IS a5k il Gl Ll 2
et W Ol s IS a3l b il 13 Gl Tl a3 s ) S
YA Ole a8 2350 Bk il 13 Ol Ll 3 3 e 25 STLAL
3 Ol al 5 55 (b Sy (2 me 3 20l ST S oo Iy i ( e
Al o omS /Y Ol 4 e Js sl sl adls

awle COVAR 5 Jodmr 558 o0 dlen 50 Jlo 25 a4 COVaR day al> o 5o
3o 00 o)) LIS 5o s s den «SSL b RS an g s 6l el
s e OLE | et S, Joili

(Mo (b Sy 20 53 50 5 4020 5N SIS ) st 5 e «SOL (s COVAR 1 J g

e S R or il S J—515 | 5 e « L paee COVaAR
Sl b r S WS dosys s
AV +/+1\4 /oy CmRtwstemD
AL /Y oV CoVaR Banks
A Yy ZARAR CoVaR Insurance
YV Yt R CoVaR Stock
Exchange

IOV L ol S A e S IS 08 s den oSSl la i LSS s



\\o - .. ‘S"'*.!J u,bJMJQ uf‘a)')‘ GJL;JHJ) b‘)ﬂ slassl JL& &5“%)3M‘-§”‘.) éjjiﬁ

bt Sy o 53 Bl do3 00 LIS 53 s 3L e ¢/ 5 v/00 N
Al YL gy s Y e /Y SSL e ALl Sl e S
aS ol e don sy 5 SO E1S 55 0o b S Sy 2 me 53 Sl el
ol deo 3 S lsS 5) mie dos ey 1S 5 b s S 2 Lo )
m e Ao s K a S Loy by IS 5 ansl Rl s 4 Sy 208l s
Sl ol Sl slis o Sy (0 me 03 (2351 eess s G805 g 51 AL
Y0 SSL T s YV e b S Sy (2 Gl e S
ORI s Al e xS SOL s i e o (B S (2 me 53 R S 03
Gl o3 Dbl Ll WOl ¢ 835 51 AU aa (b8 S 2 53 501 Ol
e b i Sy o me 55 il e Nt (g lakie O g1 aslsl s EL e is
00 dooy3 80 s b (i 1S 0 085 B s bde 5 SSLom b
O3l ol 55 el ol o3ls OLiS b i Cand s Ol e @ dao s \r (Ao 1300 (s s
Vsl lslsS L ks e LgLACOVaRM@)'jS &lF Galn Sl Cl Dole i w58

oy 00 g Aoy

H.: O@var™"H(g)=CoVaR™**"3(1%)-CoVaR>**"5(50%)=0

H, : O®Var>*"~(q)=CoVaR™**"5(1%)-CoVaR™**"~(50%) # 0



YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas RN

B TIN5 3) QU P AU AN PR

P P ACoVaR | <o
Normal | A ncovaR | A CoVaR | A CoVaR i
situation System Banks Insurance Stock S s
Exchange
g0 Juslss
JMJ — /07 — /A v /e\y —v/a Y8
Loy
£0 |l S
= —v/v0) —v/eY W/aYo —v /Y
Loy
00 IS V slss
JM —v/2Vo — /e /2 YO0 —v/aYY JM’
Loy Loy
00 |LulsS
& IAVY: N % A & —v/hYQ
Loy
T slss
S —v/eAL —e /0 g oYY —/aYY
Loy
LY A V/eYY —v/ev1 W
I ol
VAN YRR /Y Vet
B

s (glaanl e

Sla i 51 So o lp (b s S om0 53 Jhosl S (V) s B

s e OLES Ao 3 T 5 Ao 53 00 (s ;3 00 o3 £0 (o3 B sl fl S s b
e JSL e sl iy b Sy Some 5 ol GOl jlde Sl cpl js &S
Sy 220 03 0l e Jblims B ooy fs o 4058 W OLLSS
e Sl S 3 e 5y Wi 5 o 55 o e gl
;;j_.,j‘,u)m)M&.ﬁ,ymwﬂs@gﬁja;ﬁguﬁrmgﬁ

ol 3 e a3l Sl b 35 S e el ey b suas,



\\V - &m‘u ubﬂ)}jj)‘dl:ﬁ))b‘ﬁ‘ :w‘dbdug.ﬁq):dw&) éj‘giﬁ

s 5 e oSS b B aw g el B skad; g5l A Jsd
S AL 0 ge5l

bl 5 bag, o Kike Sl sla iy
003l

\/Y S

v oy

VA o

TSP RPN RY \VA
Sldalie sldas AL
@ol5l ) Y

ez 53, e

et slaal tas

53 ) s 03l b ey i o Sl pl Sl ey b 0sa31 s mb

Ol S VY Olsmn Ly STL Gy 5 Sy Ol e b Sy (20
o Nt sl (gl el 3 O3l AL e Lls |y bsd Koy (o me 03 o)
4SSy 53 el i ke sl e (b d Sy B 03 ) ) oS0k
i e bt Sy (2 me 53 51 nKils e 5 5 se0 bzl Ol e 355 25 ko
3 S5 Ol oslel Hloie asslin ol 5130 (6l gme OV das 5 STb s
Bl e e o) uejﬁmqm\rxﬂwpwﬁ‘mp Jodr Sl i
S S e i ¥y eSOl 528 dey Corio S Aas e OLES ey 3 O35

3513 1 a3 e 0 5eS WY ) 5S0ke b (SOU s 5 ot

u:%jdﬁs/d%ﬁ .0
5 b e S Sl b b Sy (o me 55 Sl auslp ey nl el 5 G
C,.«.d‘ °-’j—,’ \Y‘\/i—W'Qf. LSLQJL.A L}‘b &ij B E c‘\.q.f L}JL‘ éuuiau )‘ k_iﬂﬁ v.@,.uﬁ;



YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas WA

A dsle g ten «SOb et Sy s O e 12 (YN s 5 0L
Ol Jlo plas IS ot Sy 5o Loy ) 51 8 o OIS 230 Olsn g
23S 1 e o) e

Gl e 48 213 OLES (1) (Sl Osem S5 s) 4 e e Sl ol
23 Gl a5 ey t/1Y0 S 5 0TV s /TN s aen (b s Sy 8 me 0
53 et Sy Gl by A3l S Sl i e i (b d S (2
(Lot 3 o SO OF L3 e sla o 51 S a S S o bosiS Jbpllas
Sl 5 S Vb (Koo Ol Jle ol sl sl s (slbe sl
Sl i5e 4w (gl el vl ACOVARC olul r Cpiman 315 3525 Jbs ol il
Gl i 5l el s das e OLES al ol el s 4 i (s e dew (SOL
S a3 s ge o bl 5 S 5 s g el S 53 Ol s b
S gl bt ple s Jle ol IS @ il

S sl Ola Jolis bos Koy ome 55 Lol o el (golslee O 05 =l
S or b et S 03 S S e pls s b lat S S e
w5 S plowil Jlo iy 4 ACOVAR (p (5)bsban Oga3T plomil L ol ol 15 (6 lsbins
oS 2 4 e bl Jlo i a sduads Sl e b O3] il e
LS e g O g0l 2 ol 105 S el Wy et S 3 sy ol
i, eSle 2ls b SSL 5 oats Sy Olgr (it ¥ ) 5SSke 0350 1l b ey
el osly ol s st | patenw Sag s 43 %S VY

s ey 5 6 Sl b Il la i s et S 58 ) Jool il
OLan 5 Uy (Y01 8) O 5 Sl (Yo NY) s s Olosl Oldlas b
Al Sl Sldlas s il o SB35 gmes (1730) (6K 5 S35 (YY)
S35 SRl 4 DBk G50 Caed 5 ey GillS e pal mhaw o3Il oS ol 03
OLen 5 Sl mlE fpiomen i et Sy o e Slp e Mol

Slods 5 b i 4 Cand den Ji%0 0 salow Sy 00 i SOl (YeE)



VWA Sy pme o il ke ) Ol sbal Sl sy 55 etmaw Kaay 3550 5

a5 s e Oen 5 SISl anlllas b 05 ams (sl axdliae ol s A3k e
Slallas b Gl 3l az s ghils aen 5 U psr Sl sbo i 5o et Sy
A3 e O 5 Iy 5 e s 5 O]
5 oo e SlaLi DLl & 5 3l il ol 51 Jols sl ol s
15 oo sl SO
Ll o8 Sl Bl pd n es Sl e Sy o e Slat o 5 -
Bl oS LBl il ol Shlat] 5 0 b slg ol et U 3l sbul -
s BLglaslg b s s Sledbl el 4 s ol Jle slalsl el
Ll Ly osY bl 5 e 1 o3V slasliin ol Lld s Ll 5 L3l acdls
ESTIEE
sasl g oolal ol oty Syl s Sl bl Jlsl Oy 0 -
s o Ul Jlo ol 1) s Sy o il o SDlonil (61 05 50
Glr bel&s w0 odisy o3l ke 4 ol 5 Sy s S ool Jlesl -
Ll s LIS Sy 5 o311 03 503 3 5

03 B3 25T Gl e sl tss S 2t sl ST OIS ER 5 4 ies
Syt ety cnl p oo dyled oslinal D11 Jlo st 53 (b Sy (5 e
Aoz 5 don «SSL 51l Jbo foe G oo sz eliz) o et S o)
LS Gl 4 ol aen <S5 L SL S 0l e Jlinl S8 oJle Olge w0
53 S Jolse adllas 5wy p 58 5 LS G 0 Slide o ) ae glacS S L
Sl sl sl s Sl Lsis b Pl et Sy Sl 5 ol

D o g Sl g



YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas

ol Slosl s Slasals Seus adigmotn eon (YA s (o]
psbe oSl il ld)lS wl OLL Gl 35 s pagde Sl oeslinad L Olg
.QlJ_@J «sslasl

35t Sy Sladmin aslis ((VT40) Jodess Sy 31 J 03 (g3
este 5 Lol hles eler SV ws seme O bl GLsl s slacs o
Sl ale o8iils (Il lsl ) sl

mily (s e sehe 1teslin slaml (ITAY) Wl (i el OB e
NS oy . e slie slaml il 5 s e les

Sl g o Sy 53 le e 2B OTAY) das oo (52, (o doms
YWY O § bl el sla iag s Jb

53 ool sl B eslanad b 8wl s (3l g (OYAQ) el (s
Ok s b OT amlin 5 0gs Slsle Slosl g Sk 53 bsrte s 5 ,me
Ol bl pohe olSals il i )8 asbobl

wolilai ( (S o 53 et Sy (OT80) (el (o S odae )
AN o ligo 5 S (s il o

e S5 0L I sl s bk OTAY) dames (L

2 S G2 03 Pl abe (VAT 4l e (i et i (Bolo
Shsl o oL b slasle 5o slardllas) b w555 5l pid = 2y 55 8 ol
A=Y ()Y o ol o s o peto aolidas (O 6 Jlsle

S OTA) e (eddS (gsdes sl G OIS ol I el (s
b et (5 me s )l Sk Sl Jan g 01l (L aSGS s et S
FVO=YAY (V) A lolgs Glsl G ke s Mo peuckigo 4alilas

(Sl dbpdama (6 S ol uadll (el (e S e sl (S 3
wlilad (SOl Cmo 5 (sl g 5 Sany Glog e Lalys ((1TA0) Sl
AV PO+ (slasl gl



\“\ - .. &m‘u U.bJMJ: uf‘a)')‘ Q..;l:.h)) b‘}ﬂ slassl ‘)La &5“%)3M‘-§”‘.J éjjiﬁ

“lo

IVYY (VWY (ool (g iladdo dalilas « s

D i 53 eSS 5 L gy amlie (TAY) ils (gl —

Qlj.@; gééw' (ajl& amlb cJ.:u)‘ L;»L.\.::)ls MLJQLLL& gkﬁ.‘:'l.:l.o& &.mi)

Acharya, V., Pederson, L., Philippon, T., & Richardson, M. (2010).
Measuring systemic risk. Working Paper 10-02, Federal Reserve Bank of
Cleveland.

Adams, Z., Fuss, R., & Gropp, R. (2011). Modeling spillover effects among
financial institutions: A State-Dependent Sensitivity Value-at-Risk
Approach. Working Paper EBS.

Adrian, T., & Brunnermeier, M. (2009). CoVaR. Paper presented at the
CEPR/ESI 13th Annual Conference on [Hinancial Supervision in an
Uncertain WorldLln Venice. Staff Report 348, Federal Reserve Bank of
New York.

Adrian, T., & Brunnermeier, M. (2011). CoVaR. Working Paper. Princeton
University.

Aikman, D., Alessandri, P., Eklund, B., Gai, P., Martin, E., Mora, N., & et
al. (2009). Funding liquidity risk in a quantitative model of systemic
stability. Bank of England Working paper.

Benoit, S., Hurlin, C., & Perignon, C. (2015). Implied risk exposures.
Review of Finance, 19(6): 2183° 2222.

Bernal, O., Gnabo, J., & Guilmin, G. (2017). Assessing the contribution of
banks, insurance and other financial services to systemic risk. Journal of
Banking and Finance, 47(10): 270° 287.

Billio, M., Getmansky, M., Lo, A., & Pelizzon, L. (2012). Econometric
measures of systemic risk in the finance and insurance sectors. NBER
Working Paper 16223, NBER.

Boyson, N., Stahel, C., & Stulz, R. (2010). Hedge fund contagion and
liquidity shocks. Journal of Finance 65: 1789 - 1816.

Cerutti, E., Claessens, S., & McGuire, P. (2011). Systemic risks in global
banking. What available data can tell us and what more data are needed?
IMF Working Paper 11/222.

De Jonghe,O., (2010). Back to the basics in banking? A micro-analysis of
banking system stability, Journal of Financial Intermediaries, 19 (3): 387°
417.

Elsinge, H., Lehar, A., & Summer, M. (2006). Risk assessment for banking
systems. Management Science, 47: 249 - 236.

European Central Bank (ECB). (2010). Financial networks and financial
stability. Financial Stability Review, 160 - 155.

Elsinge, H., Lehar, A., & Summer, M. (2006). Risk assessment for banking
systems. Management Science, 47: 249 - 236.



YAV 5l @Y gl ¥ ojled (ers5lys JW) (salal Goldde aslidheas \YY

—  Gauthiter, C., Lehar, A., & Souissi, M. (2012). Macroprudential capital
requirements and systemic risk. Journal Financial Intermediation, 21: 618
- 594,

— Girardi, G., & Ergln, T. (2013). Systemic risk measurement: Multivriate
GARCH estimation of CoVaR. Journal of Banking and Finance, 37: 3169 -
3180.

— Gauthiter, C., Lehar, A., & Souissi, M. (2012). Macroprudential capital
requirements and systemic risk. Journal Financial Intermediation, 21: 618
- 594,

- Moreno, M., & Peld, J. (2012). Systemic risk measures: the simpler the
better? Journal of Banking and Finance 37: 1817 ° 1831.

— Oscar, B., Jean-Yves, G., & Gregory, G. (2014). Assessing the contribution
of banks, insurance and other financial services to systemic risk. Journal of
Banking & finance, 39 - 1.

— Roengpitya, R., & Rungcharoenkitkul, P. (2011). Measuring systemic risk
and financial linkages in the Thai banking system. Discussion Paper
02/2010. Bank of Thailand.



