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Dependent Variable: RPRICE
Method: Least Squares
Variable Coefficient Std. Error t-Statistic Prob.

C -0.091465 0.084167 -1.086697 0.2781
AR(1) 0.423155 0.396122 1.068243 0.2863
MA(1) -0.306679 0.416036 -0.737147 0.4616

R-squared 0.016060 Mean dependent var -0.092942
Adjusted R-squared 0.009389 S.D. dependent var 1.212430
S.E. of regression 1.206724 Akaike info criterion 3.223712
Sum squared resid 429.5742 Schwarz criterion 3.260931
Log likelihood -477.3331 F-statistic 2.407555
Durbin-Watson stat 1.996413 Prob(F-statistic) 0.091802
Inverted AR Roots 42
Inverted MA Roots 31

aidg Sy LOLS (ot :¥ Jgux

LM (9051

B plabl jslate 4y e 050 1Sz 5 S gy Bosk 5l cenlie Jae 4S5l o
SR (emr 8550 03y Gl LM (5031 ool b o il Gloj (55 ;0 ARCH il 052 |
Slnotl b Standss) ARCH il 052y pae jSily 9051 ol () o b 0,25 o0
bsiye sloosls ;o ARCH il og2g 5 Jlie ano)8 anli (slime 4y 4d )8 (ol o el (il g
ARCH ol il ololiss jsliie 4y 1) 51V g (59051 (V) 05leds Jour ol Gloj 6 &
O R? ien g F o)lel 4 by e (p-value) oYVl jlode aSil 4 ax g5 b el ools ioles
1o 5l e s 990 SISl GBS 15 50 i Al s 00 050 il gl oo
SlcalARCH jl 0525 pac azii ;0 5 0,5 o) plyied ) Hyardp clply woe
00,5 0 3B (bl

VaR aculre lahy) 5o Jlgime Oslss 3929 » (doe Goiod (nl gl 4022 (nlnlo
4 VaR sooion 9 Giomiw ;500 Oile 45 .00 5 o3 0l (GARCH 4 RiskMetrics  ig,)
Shaoal oaay 0929 pae Cde @ oy p 0y50 (IS Gl S 5 ;0 GARCH s,

ML’LSA) ).n.\.tulio‘ ‘LS’lA) S LSLQOQ‘O o w.‘l.))‘j



B o L piw 9 (Sudyd, (sloiddy (933 [ or I 5 15t Blogl w92 5 5985y 3,58 (i)

GARCH o (yunss

sy 3573 p36 4 o plabl Jyar 5 ARCH LM TEST jsasl ol 5| e
oryso S5 A ploes (233L) a5 550 (Sloj (s ;9 ARCH JIL byt (il (Slaesls
(VaR) S, (2,20 50 Uiyl 9 005k blugs o i 9 9,911 sl GARCH(p,q) sl Joe
Sl el ¢ 3o (2l 50 00d o) 2 (65 4L s (61BS 1 plgs

Joe Sl oyre po (Bl Ghames jlie ©)08 (e ) el sl ans 8 cnlnle
—oSb Gy llpd 599 )80 )Ghe) cnl 5l esliind Lalyh (09 )18 JJs 4 GARCH
21 18 0l 050 Glgige (GrSis

s Sles byl eFls yo ol S g VAR aulre glp asdsl jo ol
ol oas oolaiwl (EWMA) v Sy (o, 3l (R-Sharp)oas laia, oo

ARCH Test:
F-statistic 0.003794 Probability 0.950926
Obs*R-squared 0.003820 Probability 0.950719

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 01/07/11 Time: 15:57

Sample (adjusted): 4 300
Included observations: 297 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.451438 1.250728 1.160474 0.2468
RESID"2(-1) -0.003586 0.058223 -0.061596 0.9509
R-squared 0.000013 Mean dependent var 1.446300
Adjusted R-squared -0.003377 S.D. dependent var 21.47046
S.E. of regression 21.50669 Akaike info criterion 8.981316
Sum squared resid 136448.6 Schwarz criterion 9.006190
Log likelihood -1331.725 F-statistic 0.003794
Durbin-Watson stat 1.999991 Prob(F-statistic) 0.950926
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L1, (T00l by s poloize ol VWAA Jlo byl b \YAD Jlo (gl
o el Gl Al (Pl Slaslic flae 4 VYAZ g YYAD lo Sl sbaosls 5l oolazul
b A bl st sskie 4 payslee ey S (2yme )0 35l dpmle g 033l Sllugs
Jobee ailzg; slaosls sl (i Sy Sidente ;5 (B s> S anasi elol
D955 eiles & s e o A=l ; e s
09390 e & (e Joe w25 Sl o &S Sy 0 s )S Sl o e/Af
(Risk metrics group, 1996) .05 ,5 o o ool
tolims 1 g0 4 o 6,138 agle pus 5 1 003l Sblugs AP YITA b 40 o Jlie Slsie 4

30,5 o0

T
o, = \/(1 ~ DY A7 - ) (Y-%)
t=1

122
Ogs/12/28 = \/(1 - 094)2 0.94 til(”, - 0)2 = 6.80452E -08

t=1

G 53 o3l Sblug ot EMWA) Gl S mie ogie ke Jou bl
59 oo drlis 15 Sz as AN YITA 51 g alelas s AV/V/Y -

O = VAo + (1 = Vr¢ -%)

Ogr/01/10 = \/0'94 x ‘7826/12/28 +(1-0.94)x rxz/m/m = 0.39624E - 08

L oonlpls ab oo sl YWWAA Lo sl b plow 003b Gllug Gl cud i med 4 g
P e GBS pl pg as b o ISl slacS o el cud Slleg ot
03,5 oo dli vl By, 4 (6l leju slocS 13 o Shee 2Ll ogr Sl

(Value at Risk) ylas (5 y20 j0 03, dawlxo

. . NP l-a e
@9 Srm slade 10 TV Lo b T liebl gl (o 1) Sl (b yee y3 B3]
(Jorion, 125):354 s deaslone ¥ glla b 1o Jlao



B o L piw 9 (Sudyd, (sloiddy (933 [ or I 5 15t Blogl w92 5 5985y 3,58 (i)

VaR ,,, =® '(1-a)é,Vh (f-%)
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5 (F) oylads Jshiz 45 a5 jshilan caul 00 drlis 035, 1+ 5 ) o 0y90 (gl 5 cilizes
Al (g VaR jlade i 3)5e (Sloj 0)95 5 Glumabl mhaw (20331 b 035 o0 ala>de (0)
SoiSyh sy Jeime oy Sl e Gl i alepm 25,5 Jlisl o
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Glizo yluobl Zobaw b ojgy 08 VaR : & o)l Jgu

Rsl:/l: Horizon (dayi)%lﬂ Lam(:).(:; 0.94 ol S P
5.639% 7.976% 10.595% dang dows (5,105 W Lo yun 1
10.807% 15.284% 20.303% POWTP b dnngi 5,108k 0 2
10.100% 14.285% 18.975% g A (6,08 W Lo o 3
12.948% 18.313% 24.326% SS9 b ke 4
13.396% 18.947% 25.168% s Seg sl al 0 5
14.698% 20.788% 27.614% Logig (o dxwgl 6
1.522% 2.152% 2.859% Sy Sgles a1 7
9.755% 13.796% 18.327% Loy i molio 5,188 a0 8
12.557% 17.760% 23.591% Caog O g Caieo (6,5 e 9
11.725% 16.583% 22.028% 9,299 gy (6,108 Lo s 10

(VaR Backtesting) yas (o 20 30 (303! sgloﬂﬂ

ol plaebl g w0sd (i Sl (oyre 5o )l Joe 88 ColiS bl sl
se3l 5 eslital b1, 730 5 728 A% sliebl mobies o 05, 5o VAR gl o] o
L sloym 9y 2 b 0so3 ol amiliz mepdoe S8 (i 950 SapsS Sl o sl
loatily ml 4 craled dalme YYAA Lo (gleiil B VWAD Lo gl 5 sl oslo YO
4 o)Lo.A.':J Jﬁ..\? w.u).) L )...t LQJ).MJ ).:Lw 6‘)4)w‘ IR 43‘)‘ (;) o)Lo..i'J Jﬁ"\} B J..\.A
(w‘ 03 ‘).‘>‘ L;LA)]U&A—'

5 dew IS Aoy &S 10 VAR o i was co (lis olejl o zls 5l aS jshilea
YL o 5l s Ll o Sl cand Jladie 1y aib ces Joub 5,90 7292 5 72 o
)‘\.\.M )l u&uﬁs S s)_ild g_))L..C L w00 9)3]).3 u...ul.v Cwwd VaR 9 b)‘é )‘)5 u&ujs
2 VAR Jao Cosps imiiay 52 (s o (08 e et 4 g Wl iy 95l Sl
o3l 5 b oims iy VAR jlade 720 oliabsl o 3 09 0 8, 1) 5 70.1 lisabsl pelan
P 9 wSlise yeS g3l Gl ke 5| SysS S rizmen 5 Cool o @ly i 350
23,5 ol 58 500 oS 18 (sl 03T ol e J5e3 9,50 9 48 pdy Sho

Obgy b oaS s ooae o b))l Backtesting yge;l mli 5l a5 jshilea plplo
SISl seS i gl EWMA) ol Sy 9js0 (uibe Jow L RiskMetrics

/‘\() C_E»A J 059 uS.: VaR a5 99.0_; 6).‘54.79;..‘ u‘ysa u.\.n] Cawodo U‘)’ef )‘OLQA. d‘)ﬁ‘ o9



B o L piw 9 (Sudyd, (sloiddy (933 [ or I 5 15t Blogl w92 5 5985y 3,58 (i)

235 (oo Sl w0ad Hlainsans o)ls gy a0 ,Sles 2Ll g p ROl (e GBS

Ao (5,105 Lo puw &5 i 2 Lo3T s 1 7 0 ylous Jguo

Ao (5,135 lo v &5 o (VaR Backtesting) yas- (6 y20 38 (553, Lo
5% 1% 0.1% oo b
14 10 5 Ol Sl slows
12.35 247 0.247 Sl g0 (slaceSls slass
246 246 246 (Do cmin JS 005
5.691% 4.065% 2.033% (VS S
0.2372 13.2044 20.703 SsS S
1.0% 1.0% 1.0% O525) Jlei] b
6.6349 6.6349 6.6349 o3l o e
( Chi-squared Critical )
7.7235% 2.6341% 0.7631% SsS YL o>
2.2765% -0.6341% -0.5631% SsS omb o>
Accept Reject Reject 090 )‘T LE

(R-Sharp)esws ].b.n.\.n.\:u u)Lw 9 c_:)Lw ua.>Lw Ao

SS9 ool gy a9 Shee Db (o ROl (s 5 pgs Slus B unlb L
Pl g old Gy 4 addllae 5550 (5l le s oS L 0 Slas bl e Jaingand
30,5 oo dwlore conls Hlaiayas

Mol Gsl s 6 18T ke <555 Ve Gl (o yme 53 )l (alel e 50 45 jskiles
C_‘aw)b ngzs)...u U”‘ 6‘).‘ &ujs S U?ﬁ)—‘ céb)fsa ouslice (;) o)Lo..io Jﬁ"\} 9 U‘)’ef
ua}l...u Ml.‘}u )o MLC w.o.b L 9 ..bo; cﬁ‘ﬁ u.u).n.b 9)5.;0 o)’ﬁ) \ ‘S'LO) 0)30 9 /‘\() JLQ..}‘
23,5 o oolaiwl VaR jlase ol 5l eas Jasasass o)l



IVAY lumo; /i 0 lond /10l 5lygl Cu pro 9 Jbo widige dolduad

GIF Ul v S i o R-SHARP g SHARP a5 L duwloo 1Y o )lols Jgu

Sl yzil | JS 053
Rank Rank . . Lzo LIl oS i q
(RSHARP) RSHARP (SHARP) SHARP|VaR RiskMetrics| L ol Fe [W-T3)

JW )| (JW¥F)

9 -0.0869 9 -0.1340 1.7833% 1.1565%]-0.0015498 dows (5,105 W Le yun 1

3 0.0002 3 0.0006 3.4174% 1.1864%] 0.0000077 ‘SJ.A drwgs (6,138 Lo yus 2

4 -0.0028 4 -0.0093 3.1939% 0.9578%]-0.0000889 dew Gl e yun 3

5 -0.0051 6 -0.0186 5.7911% 1.5874%]-0.0002945 6& &l le yun 4

6 -0.0093 5 -0.0183 4.2363% 2.1546%]-0.0003941 ‘-sz &l le yun 5

2 0.0116 2 0.0250 4.6479% 2.1483%] 0.0005378 (o dxwgs 6

10 -0.6967 10 -0.1519 0.4812% 2.2065%|-0.0033523 Qgles 4,..1 7

1 0.0259 1 0.0482 3.0847% 1.6598%] 0.0007998 |yt @Lup SIS ale,w| 8

8 -0.0329 7 -0.0404 3.9709% 3.2297%|-0.0013051] ;yoxe 9 Crio Syl ale | 9

7 -0.0209 8 -0.0601 3.7078% 1.2905%]-0.0007750 gy (6,108 e s 10

odalice 5,8 alo i oS i o Slee b5l @l (V) o)leds Jgaz jo a5 jshilan

)b g_)ﬁl.‘b u.!‘ .QO;G‘O oo lie u.us) 3& u.!‘ )o 6\.\*:4...') 9 OJS.LQ.C LS'L'))‘ g_)ﬁl.‘b s.)\);sa
30 e i U oo ad) )0 a5 g8 g e g S ey (o slocS b gaaa,
Py iy Olee (WS N - B 5 F LY a0 00,5 o0 eaaline il 4l slocs o

33,5 od oamlice o s wyass o)l g o)l

opesl Sl et lnass o)l g oyla iy ol S s s el slaies
2 y® 00,5 oo oamlie (A) o)Ly Jgoz ;0 oyl gl a5 0o )5 ol S g (6 el ,b e
boygesl ool gl wibioe Ghgy 99 cnl i 45, ;9 o ne Solds S92 g pac el io
Siaass O)le g )Ll (g, Ol Jlosae Dol S92 pae (m he (B8 i s, Sy

ML’&S" ol

9 o 2oyl by ol I (gime olds 092y e Geid (ol p)lor 4o B nlplo
.oo)fksn_: Al ol Hlai ayass oyl




B o L piw 9 (Sudyd, (sloiddy (933 [ or I 5 15t Blogl w92 5 5985y 3,58 (i)

Ranks

N Mean Rank Sum of Ranks

rsharp - sharp Negative Ranks]4® 5.75 23.00
Positive Ranks|6" 533 32.00

Ties]0°

Totalf 10

a. rsharp < sharp
b. rsharp > sharp
c. rsharp = sharp

Test Statistics®

rsharp - sharp
7]-.459°
Asymp. Sig. (2-tailed)].646
a. Based on negative ranks.
b. Wilcoxon Signed Ranks Test

OB g S palybl QS“‘)T A ojlods Jour

ot 9 (5 S Ao -V

Pl 5o 6 5 b s Zupaoe g aile s 1L Cueal b Dlegoge Sl gsip 0, Shes (b))
s, 18 Ja ae (VaR), ks 5ose 0 (i3l Jaw 3l eolawl b cpols guiss jo a5 ol
]

30 omilbly (Slaosal 5929 pas 4 495 L GARCH g, 5l VaR acilos pol> dlas o
oz 0 STl ES 28 Ve Gl S (Brme )3 ()] 5 0095 e daesls Sl (s
ol Zshw 0 4 =094 Lo lsen oo L RiskMetrics g, 40 o5 loley 3l
0,5 Al 0jg, Vo g ) Slejoyg0 9790 5799 7944

2l 00,5 solatul o sS CunSll fyge)l g, 5l codd dwle VAR s b, ekaie
Slpoigy V Slej oy90 9720 lisebsl s 13 00l dwle VaR oo Kl olojl 02!
oSy sl slp YL plaebl zolaw )5 5 035 ST LB (ow)p 3550 sl 10 (ooles
YU s Sl VAR g i 780 oliab] el 1o S 1§l 5 58 bl oi colio
SLOB e «0903] mb 9 4 SigsS CanSlh S (092 S0 4 4z L a5 Cel oa 0 51
S Opise oaSile g, b RiskMetries s, it 3 55 ik dls
syl clie 55, YO+ bl slooyss sly g 730 oylimedsl gelas (sl |, EWMA) ol



VAT ol /padd 8 )lowd /,15ka 359! Cu e 9 Jlo owiige dolilad

Oloedsl a5l oslawl 5 gow o lasliwl RiskMetrics i slpiion b 3! Cllas 0503
Syl cdllas 720

‘SiLA) 0,93 6‘).' R-SHARpﬁ SHARP ua}l.w ‘U] LS’LQ)—‘U’“" U?ﬁ)—‘ 9 VaR Ml.‘?bo )‘ o=
5o el Cewdy @l 90,5 dcwle VWAL Jlo bl B AYAD Jlo gl ooy udos
Ol adloe (s 90 (pl saas; 5 9 Shes (25l 5o (LS se2g ke a9k
S35 )18 s 0y50 03mSS g Syl )b (3051 b R-SHARP 5 SHARP 39, (satas,
il a3ls 90 Cal gamady o gt BT sezy pas ik el ol @l s
©y8 5 e Ol 5l VAR Joe oS 3505 ool 2 1) ganled jol> gy slaatdly (picen
‘U’“ﬁ) )‘ ool .la)‘).m u\b}u )‘)5)4 J..J..\.v GARCH » w JM Lol .l )‘Q)?ﬁ ‘sa_».ﬁu.u.u
LoaS cool ools plis mls o] » odle ol cod o Slas iz § (i <ya8 glls
5 ol Gogy 4 Ll o Slee b)) caddllae 050 SloS 5 plows Cuad lilugi
slpiiny andllas mls @ axgi Lol paslSel VaR Jow o s oo a5 apoos o)l
S ool o Slee 25, sl VAR Jow 5lessis 5 oy poe 99,5 o

&l S i

9 S de>l S50 Aoz i gl alr (o (riw olaBl p (glasade (VYAR) (S 3590 *
o5 Shlesil gl (Jol Sl o Slllae sumellae

s 5 Sls Loy 550 bl g ez 5 L(IYAN) )l e S e oo )z s> %
Rl oS wljlasilled (Jsl Gl e Sl i Gis

S5 Gl Jol Sl YA Glas (oyme )3 (8))l 9,509, 1l Say ipiee g3l,
S5 S olasileazm glodn S e 5l

S e g (65 ke Jlod g 4525 (OYAA) o S il — (5 SSE L,
S g Gep i s (Mo ol Lopdle 58y LBl g e 5ol Gl
olamdl jgal oaSimgy &Ll ol 5 pgm Sl Sidg; Sloir) (e

sl el Gl s B 0 (05 dcsle (AYAS) oo iS5 - 2ol (g0l 0l *
Bl (owbd )5 alpbl oSl gy Sl eslitul bl ol Gl g oves
Ol ol&ils

By 33 5 08 OTAA) ez gie ((Sho dtazr = SOL ((5)905 — elpl (oule #
AV o)lods cgolaidl Slidod (ol ol Glsl ooyg 5o e ploew S o585 55 Senn



B o L piw 9 (Sudyd, (sloiddy (933 [ or I 5 15t Blogl w92 5 5985y 3,58 (i)

Sy oy 5 Gyl Joe ggesl «OYAD) womme L L3I - Lielowl dume ol plad =

Yy 5Y\ O)Lo...':.v o e rcLu ‘LS)“'\f‘blA)*“ s_i.m;) w);d.assu.:w.u 6‘)4.

*  Alexander, Carol. (2008) Market Risk Analysis: Value-at-Risk Models. Volume IV.
John Wiley & Sons

* Alexander C, (1996). "Evaluating the use of Risk Metrics as a Risk Measurement
tool for your operation: what are its Advantages and limitations?" derivatives: use
trading and regulation, 2, 277-285

* Brooks, Chris,(2008) Introduction Econometrics for Finance, 2 ed, Cambridge
university press

* Basel Committee on Banking Supervision (1996). Amendment to the Capital
Accord to Incorporate MarketRisks, Technical report, Bank for International
Settlements. http://www.bis.org

*  Jorion, Philippe. (2007) Value at Risk: The New Benchmark for Managing Financial
Risk. Third edition. McGraw-Hill

* Kupiec,P., "Techniques for verifying the accuracy of Risk Management Models",
Journal of Derivatives, November 1995, pp. 73-84

* Risk Metrics Group (1996). Risk Metrics - technical document , New York:
JPMorgan/Reuters

* Risk Metrics Group, (1999), Risk Management: A practical Guide,
www.riskmetrics.com

edblssl

! Leverage

2 Correlation

? Current position
4 RiskMetrics

* VaR Backtesting
¢ Stationary



