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2. Bank of International Settlement (BIS)
3. Basel Committee on Banking Supervision (Basel)



YO LD oo 3lysl (mpge Sy (220 53 (B35) 2yl 9251 2

;J&,Juéwﬁ&ﬁ)u;ﬂﬁjbl@lmL;\ﬁtggmgul:c)w&.«
S aber oLl OT 513 5m iz a4 i3 55 o ol 48 8 plowil os S5 S

b 5 me 55 i) dcwlous Ol gie U (gladlia 55 (\YAY) O 5 (gdams
Ol 6 J13lgr Glosl s 53 b 5 bl Slaeal sladite 5l eslizal b Sl
Dol Glosl s sm 31 JSite (5585 1 33 3550 53 Sy B 0 53 i3] dlons
LAYVEN Sl oysn lm Lals o aalad I S ize (g i 5 Jols O g8
WA/ GLes o3l o VU Fuisdai b oS o003 JSaze g5 5 \YAB/VY/F
Jlazl a5 4 S35 2 % g5 Sade 5l Gt pl 53 izl \WADNY/Y
S ek VaR sl douls (10 4l pens (sl o5 5 in sl 5 eJle
polie - S Q—i‘ Jsl s L OLas o] Cws @ @l:.i Ol ol onlarul
NS, S 5 Slamjs jloslaul Lo, s 505, G Sy B a3 B0
6‘4.;_}“.;6\_&!r_?r.'»gw‘dﬁ\vjé.ml{Lﬂ)‘))}iﬁéjsy{gb‘}m};jb
A o e G |y Sl 5 e 53 S5, ola Je sl 5 ol O slie
el HIE 5T

ol VaR 5,57 )18 a5 Olse b gl dlas ,s (W¥44) Sg,le 5 SLLs
Slaseyss VAR s 5wy 555 acwlbe 4o " ARCH o5l 5l sla Jus
Sl (g5 land Slaslizal b dlie ol 5o izl sl Glosl 5L VYAS B AYVY
< 5,TGARCH ARCH,GARCH,EGARCH (sLa Sl i i i &y
33 8Ky o 53 i) dmalowe 53 1y LT 51SS 1 (6, S o510 oy 0T Jss
S8 3 srp 350 BT G i S 5 5l 4 3558 Ol sl 3Ll 5 15k
@j}:p‘GARCH}_Q\‘VaRo\?.x_;;ﬁ”\ﬂ@_usd.u.\:_wa\_?._gd_y4_3,
asle ;505 03l 5l oa sla SN L aglin 55 (5 5 cmalie (S0l 31 35 gl S
O Hale Blusl wys 0T 55, ¢SS &Ky 5,57 » ;s EGARCH s TGARCH

'“:"""“)b)}’.'jl



0 ke YY o bt solatdl o jldas Slidos aslilas [ fe

e S Cige gilwand gy B e 4 Oldasllles 5o (¥aY) Ll 5 )
d s rl s sl Sy b e 53 ) i 3 B3l o8l
4 305 e g 5 015 13l Blasl ey e Ui $S ) 5 e 55 5l e
—oSlls s 5 (FeolS Silmand o) 9 L el 5 dstls 5 S L
4 LS S (ilmand ) 45 dmd or OLE ol s sad aglie il sl S
R 23 8 e S 5035 ST BB oy YL Olaab] sk 5> o e
yls cg.w_)u’lJMJ;dij)\

2SS el S 5L s 2 me 53 5 sladlie 53 (WAY) ke
3 b il (G il 3, ) 4w (S LKL L Y5 4 55 b o
4aaleYP gAY A & & glaoygs gl p ¥ ALY eF GELAJ' o)l L;bf}blf&}e Solwand
Gt gl sl 1,5 L5l 52557 = 250 (o538 A0 A Oliabsl & shaw 3 5
LgueJyjal;:&b\Cjb):)ﬁ}ng})JMwu\jVaRU}Tﬁn\f@la\jléb
5SS b s balian sl sl LY 5 s Sl 93 S ks Sl

33 il 38T o g GLa sy duslie 4 3 5 andllas 53 (VYY) 01,0 5 slows
Sl a3 1K 5 (EG bbb s s (Sl ileants dile) $Sw s b e
B ol o s 033k (sl 025 gl sy VAR b5l s e 4 02
T a1 5 3555 Do an 955 5 YD Gl P O Slole Closl s
s GLa sy 3l ealiil Ly Sy (2 5m0 53 35,] demlons o7 a3 g LS Ol
A 5 5 0 Eil a5 3l eslinel (3505 5 53 5 el i sl 5 4 e
23 @l S Gosb 43 sd e Sl e edls sl (b s Sl 5 S
Ll 5 sgin JB YL Olabl - sl

s (o pmey o) (2350 Lo osls (65LS els (Sl s it 3g, o5 dllie oyl 5
:J_g))4:_.~.>).>Qlj_?u_nl).,\_i.i.?uij)o_l\.ssj_?wul)l&ﬁdjérléj&)ﬂ

i 1y Laesls (LS se (g 5lwands gy dilen 0T a8 s ol & 515 13 &5 el 5L6



BV D loles gl ng Sty (2 5xe 50 G251 sl s 0912

;Lﬁldudm;;pafu&:éjf,a);\_g@)udju@uuw,ﬂ@@ﬁ
cjbl_fg;_?jﬁéjl.w‘\r&)::;f@j.ﬂ@@ﬁﬁb&Ju.éJMJ:uilece.\.i’
Lo 0305 i ooty Shgy 5o bl 3,8 o oy g Bl glatnl 3 alal g i
b on Oy aalsl 53 0T s 5 75,5 o ploil Caald b o (sl slns (sl
P20 03 o) s e S e ey iy s &1l e dle dllae pl 43 a5 b
Glaslme (sl » OLg ol Gl oy ool iy (6l ) Lol ol S
aﬁﬂﬁ&ﬁ)yﬂJJg}jJ‘dbﬁﬁjéﬁﬁgJJ)TJ.EJMCAAL.JL
3,8 o aslin 5 b5 5)}‘")}5'5“. O3 sl )bl G b
S DLsl s i p33 a3 45 Sl Sy gl 4y i ) IS el
0335 o A5 0oy Aol ) u S G 9 Sy 2 me 53 A5,1 L LS e
el Coamad 53 G Lol 33,5 o 1) 5,555k 05a3T (sl 0,LeT e oad
a3 A (68 4 6 oy o 3 5 08 e 15 o 5 45 3 e

J}.«;IL_;G 4.'“)‘

S G ¥
))jTJ_f(aj_wJ.A6[.&&))}'_:3}&_“%)&ﬂ)b&j)‘fﬂ‘&lwa\)b

= . P e . T
338 (o Wl oy idr gy e 3 350 (o0 g R paien 55k 4 O

O s gy § <Ky o 20 00 i -
0995 &l 215 dew 3551 2R oS Sl SL ST ¢Sy 5,28 3 3]
2 il 2R3 Dol a0k i 0T Sl sasta Olinb! o L o T 55 gine
Sbi o8 &K (b5 L5k oole Ll s o 1y Hlasl 3550 0L op Sk Ky 5 e
P 33 3al a5 ol ST o (6,8 63N ome Olabl pelas 5 5 atte
a;\sol_;:.s)'”;\.x_ﬁojj_.pgd@bj&.&lé@\wﬂbgpdbbeiﬁj

1. Backtesting



W s YV o Loty oladl g3ludoe lidos aslilas [ FY

355N Gles @31 a8l (5 5 L IS sb 4 kil o 0ol o (6 K03 5 3 588 o0
Aoty o 4SSy 5 me 3 2501 Ol AL Aoy (C=1-00) Ol ebas
izl w55 ot o)+ 0 —@) &S b Jolan 57 Sl G5 ke 0055 00 Olo d
J—aﬁ):(\"—a)l.aJSaJLwQ)K&Q.@‘e%Tjj)Néjaerv\waj)\CJ‘]_.:GJ
g.umﬁ\,_;aongwVaRé,ﬂjtﬁzﬁLbs‘L;Tj,,N&Jwbow\

by OlF o 2L, Ol

VaR(c) = inf{leR: P(L > VaR) < a} =inf{leR: F,(1) = (1 — a)} (1) das

a5 AL e 0L a5 U B 5 Lol e goma SLinf 0T 45 &

DS 0k 25 Sose 4 UF e b O) le (A33h w55 iy Sy S0 53 25
pr(n <VaR) =1-«a (Y) o,

5 a8 il 48T ol e 5 s bl o Jlozt SSL P OT s &8
ol (1 —a) ouﬁbtclupﬁlﬁ;,J;J:l;&wu,:ﬂ),o;bum;!dm;p

s A 25k )

VaRf = —Q_o(r| 2,1) = —inf(r e R:P(r; < VaR Q1 21— ) (¥ da

SLeMbl Qg gtoyss yo a5l Bolad iie TS w3l Q o y34S
ML’GA J:.;oJ)JJ: :j?}n
{ridicr b sl ohls 235 Gl 6 m & Sl oyl 1 (25 Usame 55k &

S or s ) Do 4 B3kl A T3 S



FYD ke gl ng Sty (2 5%e 50 0551 sl 9 0912

re =E(m] Q1) + & = +0p2, (F) ol
z,~iid(0,1), E(g] 2¢-4) =0, of = E(gf] 2t-1)

. . . . F. F. - - 2 T
2l 25l (b Gells s (bt SNl b5 4 0% 5 He 0T 5o &
l_:lldJ_._.sdA thuda:)l_,dfj_:» €t J_&L’u_nt-l OJ)JQlF}Uﬁ\ﬂU.‘\?}}'Lfte)):
Sy P 33 i)l Doyse opl 53 Falaly po adl sl o) Gl 5 Sk
L' J}JM‘}}J,:‘J,:JJGJ}}CJLG%‘L)C C}L:a.b‘dﬂ.w).)

VaR{ = —Qi_o(ry Q1) = _(ﬂt + ath—a(Z)) (0) abat,

Al e (@) s aaL &S b s el (1 - ) S Qq_g(2) 0T y3 &8

Swdu\ﬁﬁ&wyﬂﬁju(V)«L{b,w}s@wmsubou
oS o SNl s o W Z w55 S o plul a5 () s 235k 55
©Z 55 el s S mU 5 s LLF w5 wb 5 f J&s b lils s ot

::\JQL':JQ\}J@Q)WQTJ;VL&\{GJg —s 5
QoM =-F'(1-a), Q-a(2) =—-G'(1—a) (%) aka,

334 € Oliabl mbu by E ol 55 &Sy o me 53 G350 IS b 5o ol
By 3081 g 5 S8
VaRf = F1(1—a) = =01 (1) V) dlast
VaRf = 0,G;* (1 — ) — (A) ki
(5 @b S Sy Sy 5 pnn 53 i3l mlone ¢ ally G
iy 0815 533,37 w55 g8 e 5 bbbl 20T L s e (a5l e
£ WSy B me 03 i3] Alos (610 53 31 (il b 5 ALY daly Sl

DPre 33 il eSS el 3,005 5 800 Sl @ s e e VAR 5 S,



W e VY oyled solassl g3ldow Slidss aslilas [ FF

b ilils 5 SNle 45T s cpla a8 n 3551 Adaly bl oS
o e s e ¢Sy Jius b s GARCH le 55 S¥slae bl s b 2550
235 Loy w5 Vaenn) La (2330 S 5b w5 655 03 cpma b 5 358
J;&}J.}}J@))}Tﬁ&ﬁ_)fﬁ)}jj)‘ LQTSMJ‘VLZAJ:JJ(QJF\
P25 255 S o sl VAR & ) 5b 4 il o Vil e & L
Gl a5 Sl (il and 03,5y ol ool sy 55 058 o s i s
56 el 5,55 93 oS5 51 e byl 4t 5, K55 il e POLS s
o e (2L ol 6 ‘igif"*")li ’Jg-u) Sles p ! ‘“\iT e &J“J‘iu
odd i e DUl g wlal (oo o (2350 (Sle) w5355 (5 (S
6\_2.:./:‘}_3A_'Iél.lJi..\_sJ6M@:de§M&k}‘V3R‘QQEJ:):J;GAJ{'M
58 Sblug b Syl gile and sla 5y, AT P &P‘JQU ,)§,_”

L8 e 5 S opl 03 ks ke eyl (gl 4

ol b slro 9 0 2=y (g V-V

P30 IS g s (Pl il and gla gy dler 015 (e 1y 02y S
D5t e 0l3 515 2yl 3 S0 55 s 5315 0T mdally 5 Cols ST e
Dad g a5 a eSSl dnd gy 93 5l (el el 5 L

e p Al VaR acilows 6l o 55 0 ool 87 (w0 (G5l 4
255 ol U e Ol 43,08 o SIS 15 K bl gy 4 b e SOS
M\Jf)tf:)&j) ol ‘&,&lfwu@ogﬁ;ﬁcju@;;wuj
u’lj_«'ad_il.hié:ﬂ.k.?:y;lﬁ:a:l::)}n):@u_j}:L;Lhuéjé&.ﬁ.@ﬁd‘.&l.J}.fudn
Sl 05 a3l oo (ST sla (a35L a8 Ll 2808 053 53 ba a33l w55 oS
oyl 35 0T 3 s dS 1SS Jlaast 48 Gl ol B yb (il 4t ool o 5

el ol b3l ey T 6lo i Ut 1 (o lone il 0 308 Sos ol



Fo D jloles sl pg Sy (2 5%e 50 G231 sl 9 0912

Gl e (b (la (235L 55 (S Sl G b Sl (8 me 53 23]
g o0 5591 53 g Sliebl pelaw 53 (1) o

VaRi:t = —Q ™ ({rdi=1) @)

03 Sl Sy o 53 Lad 58 slaylpl 51 (S oS 18 e (3luand 2

Al Jay ONS 1 oy o=l oo ol Calld Sl gileand Sy 4 o)l
Sleslital U ooy ol o 4 cdiS od oslinal  Su )l Sledbl 51 Syl (gl
= el b)) Law S 5L 0dd (giluwand Sladsei l eslitul 5 Bolas glausT 3
Fably ) Sl ol g (2 el s g il ba (235l ST Ot (o i 355
izl Gy oml 53 S5 Sl a el by 1y sl dul 3 B Asbt 7 bl
33Lar sla s loslimal b5k sla 5576 53 sdate Dl ois 3 8 L 5 5 skt
e Ui oo Sl b plew sls L (b Dol 5o Gl S
sloml sla el gl (235 5 5 ¢S o 3l Fuol (S5l and Ailad e 5 Ligd

D g Ty dsles di“".’.) u’;’“ BL) U’:'JJ‘ c(rt*) ol
VaRi§ = ~Q (i) 0 o,

= el La osls (o iy LS  Cise (gl and ilem o 2y gy 5o L a

e i Gy m) (S Wy Bl oo Dgliza s o3l sl (S S bl 5,8
uu)_.:@glsa\w;wﬁduub@ijqi:»;@\p@uamlv\:{\‘&gw\
5 n il 3 UV OS5 (L) ol 05 55 i oo oy slad o (5550 4
Aoy S8l bl [astla Sl (6 sl esls g0 abali Sl 5 4Ty ba o ey
534S Aol U Sl (sla slme ol 2 5o o0 sl (Sl Sy g w0t 8 8

JU&M\JMJ—?Q—‘JJ‘)J—EJJ}‘°J>=%“°J’°%JJ5“::'“:"“L’}*:';g‘ul:-"u‘-"



W s YY oyl soladl g3ludoe Slidos aslilad [ F8

t;\,ﬁ.;;)_f@@u:ﬁ.\,{wu&uﬂm‘dgojﬁwuﬁom@\d.@
Lol b S ol 53 58 (0 55k 0313 S5 0oy a1l 4 s cpl ol
6u@;jpL;ﬂc\;;_w\pdu-.;,_;datﬁ\yuU-Lﬂ Sl 4l o
e Alen Sy 5 ,me 53 S5l el Wk sl el 1) il 2 iy

25 or el T S 3 8 L 53 L S 5l

VaRir{ = —Q' " *({fJit) (1))

SHeslinal Lnosls a 53k 5 (e i () 0y B35 03 Jodl ST ST T
b asts p jlas ol (Byme s Ll 5Y b s 4 AdL o b | Aol slajlas
61_;::]{)5)'\6\”;_“?@_?);\)&lﬂﬁawéh)ganﬁ)jbq
5 Je sl b e 0 Sy 5 S iy 558 03 (R Gelit O s ol
Sl mal 5 51 (o 95 Lo Hlme (pl L Ails odge o e 5 s SleMbl ¢ 6,18 abe
s e s Sl (e b s Sl 0S5 4 |y (g i S5 45T s 2
‘.;,”,,_iu;ﬁywxgcm),.;)b@ogl,dﬁ;ﬁauﬂpjw&ww@\
sl id amlllae pl 534S (il odd @151 Layls 55 Calld acwls (6l 5 (63 a2 (sl
pph oo 43S S 4 la OT 5l hge
035 4y oy @Y 3X 11 33 o Ao lne cul ol y L puihelSY Al (N

.5}.&6/: o..l.gr.’...v c\.g.’TJ.i.)ULAJf oM | C)l&:]ﬁ C‘}W

dpue = [Thoy(xi =32 A7) s

S S b 3ls 5 bl slaslme arws o sl cpl Sl S3wp3Y

o alin Slaslas 513y (0 Do s dlis 53 G abad 4 4l ool aloes 5 s i
35 oyl T S Sae aluols 5| STk Al ¢ b oo dlolh 4 Ol e OT

1. Chebychev



BY D loles sl pg Sty (2 5%0 50 G250 sl g 9912

ool il o 93 LS 05,8 (Glalns 31 4SSl ol 299 (U7 50 shero (o
25 D50 4 okl Aol it b slme ol K5 Dole 43,8 (o 53 1y okl

S4d o oals OLis

(xi—y)?
e = Xima (VW) b,

LS 5 0les 55 GLS O g 35 S 4 015 (r0,S ol 505 slajlas ) a2l
3,8 ekl oyl s
05,8 ol a7 ite Cals gl slas 4s 3 e ol 1 ovpians” 4holé (7
Al ) s s 93 Gkl g Ok Ol e Sl 5 b 1 Ll
oo OT e adlis 51 (S8 6y = oM (5 sl LS (1 687 @ . ijls
gl s L 4Bl i s Ole Soglis Ol e iz 2 clins oo il K05 dlis
S adlis 53 Ole |y (g mhe Cald (WAL Hla, 55 (6 S sllas (1) il zeS okl
2l o 5w ey Aol 5 San 5 ¢S Ao S 0 O (s

msdﬂedwwwfwbﬁblﬁwfui\JéMb@thcm

_ S (VF) bl

SCOS - 2 2
JXi Vi

S 3 b B [1 1T 050 53 o)l san 5 AiL (o Hls s 93 sl a0l 2 slre o

1. Block Distance

2. Minkowski(p)

3. Pearson

4. Neyman

5. Cosine

6. Variational Similarity Measure
7. Jensen



W ke YY o)l gobamdl o 3ldas liiss aslidas [ FA

Jeoe alals o 4l Sy g 40 45 YU sla bgy O lne ol 2 DTW oo (
Q_iljs.u\_‘.fu_n‘\_w_li.nj_ii:ul:leQQIJm\sdﬁj\MdﬁcM@
e il e S 345 o sl (53535 Sl 2 b slal b e 5l 15l 2,
e 335 (op G (l Bl sl Ol Y game 457 45 6 S5 il
e e Bl Gl 5 (e LT e (e e Fle 0l el
LT oo s 25 S0 4 OTL e o2 g a5 g 5o Sl eslizl b gyl oy o
ol SLa alys i 5 odd 4l 3a e ile Ble a3 b gl O gt 5 Il o e
Ao fle 53 (S pate g4 e Sl 3 Blte 4103 pex Jol 10 g 5
55 groalizal 5 2385l daly s s Lo 6l e AT o8 ot

D(i,j) = cosf(x;, y;) + min {D(i = 1,/),D(i,j — (10)
1),D(i—-1,j—1)

i gmFle 5o Blie alys ez Jool el 2 Gy g a5 LS S
Ol o ile ol 2T w0l 5liie 5 eo5s o Joole L8 Soluad 4w 3 ldie ol
.J.ﬁ:\{L;ax_.‘md%)}}ﬁfﬂb&&ﬁux‘x&@‘DTWquv\:—
At @1 6 gy It Lo 5 Yo o) 53 45 lns ol il dhorldslaso (0
6‘ﬁH)M@L&&L&QL€?L§‘)‘JJL§‘aJ‘JUW)JA_.M.&LE.ALS\J_E
& Aol jlire &S Tl ol ool (gl sl 3587 b wlie ool 5l b (glao sy

355 o S ) Do ey 35 Sla esls S0l
d=F-x0v;! (\9) i,

)l sl iy 5 adslo oy (laosls o S0ke b 5 4 X 5T Gsb alaly o

Lg:lv\_’é'd)b-déﬁ.blcﬁ@:\{v\:{rﬁLghaﬁabfccv\.ﬁ:j)\e- Lg\.&cﬁd.;) ML@ ol

1. Dynamic Time Warping (DTW)
2. Singhal & Seborg
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2. Kupiec Time Until First Failure
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