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Empirical likelihood-based evaluations of Value at Risk
ZHENG Hao, LI Jinyu
(Depatment of Mathematics ,China University of Mining and Technology,
JiangSu XuzZhou 221008)
Abstract: In this paper the nonparametic empirical likelihood method is introduced and the VaR
of the financial capital is evaluated. Because the financial asset yield is not easy to be estimated by
parametic method, as a nonparametic method, Empirical likelihood method overcomes those
defects, and also improves the history simulation method. In this paper VaR of American dollar
and Pound sterling exchange rates are calculated. Both point estimator and interval estimator are
given. By comparing those methods.some significative results are found.
Keywords: Value at risk; Historical Simulation approaches; analysis approaches; empirical
likelihood; quantiles

0 5%
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1 VaR

VaR J&7E— & BEACE NS E SR ARG . SkF SR e fe ke A 1 4
RS FOME AT, Wk S 838 B0 . VaR ST 1) G ml T, A il kT R fe e
FAEGR T H EPrReA RSkt S E I S A i Tk 9, WA TS5 /N IR L, W]
PABIATAT S~ E I AR R 2. BTLL, SedEHYE, VaR Jede—BU i, Sk E s
TEW 2 — 8 BAG/KF NS E . THE VaR [ = Fhoyik: D semiplik, Jz=-thir %=
o
1.1 P sesEslek

T3 SRR 52 B8 A5 O IR 40 A ST 7] 43 A T35 IR 1 IO A SRS s g s e s 5
A, HR O @R A i 2 — B o) 8 7= R A A, Al 08 BRI S oA, PR
ANTR) A 23 A BORAFAH . B /K1) VaR o [ SEBEBITE (1) 25 B - (1) [l 342 1 /> 38 K [ i
FEHES; ()0 T 5 T 1198 B (REAR X (R )T, HEF 5 I BRI S 5 AL RIS 1 4
BNV 95%VaR Al 99%VaR. [2]
1.2 FE-WHERE

B G R IR IEZS 20 AT, TR B0 A0 1) R AR —— 5 B 5 40 B )
PEVFE AL G 1) VaR S5 TS WG R OMIbREZE S5 AN B AE BN A LR FA3) -

VaR = Z oAt

e Z, — brdEIE& 3T BAR FE aobf N 1R 5347 X

o — AW R AR 22

At-F5 1

REAR, IEWLL Bk, VaR B TFAEENSH: FFAMMEEE. ST
PG GRS S A, X MERERE . BRI E, NG90 I R
FREUL PR P tE. A2 kAR g nT R . IR E I ER S, @
WAEHUR, AT RGN FiE H VS VaR, BT g g, Al R ek A i
5 VaR. [ Fril AT LE AE A T AT IR P8R VaR Fr i 10 K. 5T
IEHE 95%~99% ], 959K B AT SERIAAS T 100 K HL AT 5 Rk AL 45 2k 5 i AH Y.
) VaR E; 111 99% 1 A5 FE S MAE T 100 K HLUAT 1 R & AR B4 R 8 i AH M. 1) VaR
{H.
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SR, A BRI U T A8 AT E X SRS T RSB R BRI
B, MO=T(F)eRP, KT (F)&4MmF MHZm®, FIEBTHEMIZ , WAKEEE
SRR LR Z R TR T (F) =60 fEK 5%,  Owen(1988)[4][5] 1 X i
AR LR RS

R(0)=sup{R(F)|T(F)=6,F eF}

R, AIPURLESCEr B PRI AE S E R LR AL, B EOR F AER AL A AT
T (F) =0 TS BUSR LLIB BN R (AR, IRIESHR L 1), 1S5

XA GINIZ - BRBUR e, AR BT 280 AR S AU BUAR Ll e 4L,
RBX— AR AR LA B e DTG T BT B e HEWT, X — Ikl 2 Pl i 25
AR 5%
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R R, R Bl B 5 CRIATRS, T R o 2, ) T AR i i i K

R,
=1 o
¢ -tog -

X =1, WUORE) B SR R TR 0p o I ABRETE HIAERME VaR=~3,, .
NHEMAS 2009 4 2 A3 2010 4 8 A P <z I s BE A, I SRR (R 1D
LWANRITE (R 2>, Ty 205k (R 3) XIS B S B AR X TRl AT A vt

1P VaR Alivh BB X [H]

Table 1 Historical simulation-based evaluations and confidence intervals of Value at risk

n S, VaR'# {5 X Ji]

ANERM/ZETT 50 1. 048% (0. 849%, 1. 192%)
500 1.012% (0. 864%, 1. 173%)

NE /955 50 1. 021% (0. 823%, 1. 163%)
500 1. 006% (0. 841%, 1. 147%)

2 ZRAIRITIEH) VaR it 2B AF X )

Table 2 Empirical likelihood-based evaluations and confidence intervals of Value at risk

n S, VaRE {5 X []

NG ﬂi/%fﬁ 50 1. 057% (0. 861%, 1. 194%)
500 1. 023% (0. 871%, 1. 169%)

NG ﬂﬁ/%%% 50 1. 044% (0. 832%, 1. 161%)
500 1. 013% (0, 853%, 1. 141%)

R 375 ZE-Wh 5 220550 VaR At A EAR X )

Table 3 Analysis-based evaluations confidence and intervals of Value at risk

BifEp | Wt o N S, VaRE {5 X [f]

A% Fﬁ/%fl} 0. 00074 0. 00574 50 1.051% (0. 831%, 1. 197%)
0. 00081 0. 00531 500 1. 029% (0. 857%, 1. 184%)

A%fﬁ/%!ﬁ% 0. 00031 0. 00421 50 1.017% (0. 819%, 1. 154%)
0. 00039 0. 00394 500 1. 016% (0. 824%, 1. 149%)

R 1R 2 (xFLE, JRATA IR T AN Py RHEHN n A7 — € MG R, Bl
A n AR (n=50,n=500) &, FAHZARK, XL AR T IR ST A A L A i
i, eI THEARS BERRE T AEAS n (AN Ee JATTth A IR I A AR T 32 A [ SLAS UL 11
BAR K IAMBAAAE €I ZE 57, IX A BRI I SRR AU A I I AR 3 A DX T i
LU AR T R AT A U oo Al R 3 AR DX TR), R I EATTAI 2010 4 7 A 31 2010 4 9
JTH 94 21 Helf A A ML B0 ALUAR T VA A g S U ) BB X I A e % (R 4D &

R4 LRIABIIR TN ) SO 1A A DX ) e

Table 4 Coverage of empirical likelihood and Historical simulation

T T, a, a,

N4 T/FETT 79 85 84. 04% 90. 03%

AT/ 500 N4 T/ ik 76 81 80. 85% 86. 17%
N4 T/FETT 86 89 91. 46% 94. 68%

NIIES N& T/ gk 81 88 86. 17% 93. 62%
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M 4 W] LA S0 AL AR ik H AT S R A DX W) B i R, 1 T A A 2R B DR 5k
HATELFI EAF X (1) 6 R FHAT S bootstrap SAMHIFERFE, w8 T Rk, Bk

25 By
1) BHEHLREAR X = (X, X)) KA F BRI X =(x,..., X, ) Hik
130 B 534 KO8 F RIS R ) CEFARAUR

2) W F, U A X = (X, X, ) HSEAMRIECS, , WA R B X
P B T3 G M T AR SRS 508

3) E§5%<mwmﬁnﬁ%ﬁﬁxﬁ@ﬁ5mﬁ=L~un

8y RO Z}%.WﬁﬂuﬁmmWﬁ
135 6 5 T ST Z AR I EE I AR

5 R TAWARTTVER VaR fhith K EAF XA

Table 5 Improved empirical likelihood-based evaluations and confidence intervals of Value at risk

n S, VaR % 1% [ [1]
AR/t 50 1. 031% (0. 869%, 1. 191%)
500 1.024% (0. 873%, 1. 1720)
N/ 9585 50 1. 015% (0. 841%, 1. 163%)
500 1.011% (0, 847%, 1. 153%)

140 JUM T I LA
VaR &1 ) S A £ H RSk A B, IR Al 5 2 AT DO LTl &5 SR A 2k ik S
HERAPEEA TR %, Kupiec P #£ Techniques for verifying the accuracy of risk measurement

models 32 Kupiec K6k, WHCY KWK, Kupiec ZEERE H,: p= p &0 Fxt
RIS TR LA, 5380 TR LG vt

” LR:m[a_nHY”m/gir
[(=p)"(p)]
U EEHTET TN
n—RIMCREL
PRI, JLAR AL THE Ayn/t
p -4 EHIH
150 CEREE H, p=p &R, LRAIAT FHREA 10K, A LR K%k,
FI1 2010 4F 9 %1 12 1) 92 Mok s TR, 45 LT
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Table 6 Comparison of empirical likelihood,historical simulation and analysis

n LR
INCEES 9 2. 1692
[ SR N i 1 0. 0597
NS 9 2.3472
J7 22T 2515 N/ 4 0. 4971
N 1 0. 0537
FETELT Tk NG 3 0. 3869

EvHE LR Mol FORTI RS, R 6 ATLAE Y, EL J7ik BT b1 AR A

Ji ZE-h i 2k

KERERITTTR Y], SRl R IR RSN, ZIERK, Prif)E R 2 A

T

WA AT G (X) BB G (X) =1 G (X) LIRE BB 0K, BRI AL -

1

1-G(x)=x"lg (x),n>1

|
ﬁi,Q%%%ﬁﬁ%ﬁ@ﬁ,%Eﬁ%ﬁ%a>&ﬁ£ﬁlaanwo

I (x)

Pareto 734, Burr 4347, 2245 t 434, XU 70 A Lh A& Frechet 734 4R & T 2 )2 40
R THPATIEEE B BB 5t AR I TS A I, e el BEN LIRS B A, RS
SR T R, 2T 25, EL JNEMHT T, HARG R INE 7.

T B R R
Table 7 Simulation of empirical likelihood,historical simulation and analysis
A ELSAE | D SR BE T - i ZEvE | FETEL vk
95%\VaR 2.105 2.247 1.812 2.196
99%VaR 3.365 3. 648 2.769 3.347

M T U Y EL SIS VaR (i, g BIE T A, 7E45 € BUEIREA S, i
LU AR T IFAT R 70 A 23 B SLARUL 5 3 SR S e i O TR AR SO b (B i
AR, Py BHIIRER BN VaR AT BRI ZE .y 22-Wi s 22 )7 B 1 Weas 5 oAl
MAIERS, 5 IR, MBS RGN, A4 BB E A M2 R AR T 1k

HERf -

4 2R

AT LT 2R TTE VaR TSR — R R ARI Sk, R IR LRSI
HOPEM BT R, 200G BAIREF RGENE, el 711 BRI BEAR A FE AR,
FEAI R /Dt VaR A SR N, 7 A — NIy ZE sk i, ek 707 22-W) 5
ZEE M T IES AR, X1 “ER” BB 244, W2 el B Mt R oA AR5
IEZA AT, IXFE, B IEAT A BREAE SARAL SBr i RS AL B, AT RAZR 2 EAR
AR RERS X, BRI, WA THREh R, et RS E AW T LIS R .
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