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Abstract

Basel committee suggests using Value-at-Risk (VaR) and expected shortfall (ES) as a measurement for mar-
ket risk. Various estimation methods of VaR and ES have been studied in the literature. This paper compares
semi-parametric methods, such as conditional autoregressive value at risk (CAViaR) and conditional autore-
gressive expectile (CARE) methods, and a Gaussian quasi-maximum likelihood estimator (QMLE)-based
method through back-testing methods. We use unconditional coverage (UC) and conditional coverage (CC)
tests for VaR, and a bootstrap test for ES to check the adequacy. A real data analysis is conducted for S&P
500 index and Hyundai Motor Co. stock price index data sets.

Keywords: Value-at-Risk, expected shortfall, CAViaR method, CARE method, Gaussian QMLE, back-
testing method
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Table 4.1 GARCH(1,1) 2¥A §=9 CAViaR, CARE 93 QMLEE o] &3] 13t VaR2)
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712319tk Table 4.1 22 o] 2AFA02 A5, QMLEES 0] 83t %2 0.05 52042 VaR
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Table 4.1. Var and ES evaluation for the log returns of S&P500

Model 0.01 0.05
CAViaR model 0.457(0.008) 0.179(0.040)
cC 0.728 0.050
VaR CARE model 0.116(0.005) 0.040(0.035)
CcC 0.284 0.006
QMLE 0.000(0.029) 0.207(0.060)
CcC 0.000 0.215
S CARE model 0.278 0.314
QMLE 0.260 0.032
Note: ZZ¢F £a= 249 VaRETE 329 9 Fo] 2L 718 7MA &= 23¢9 v &S onsin, UC AA

o e5ES B HER CO7t dehls S CC 239 u#%% vhebdith. BS %750) et 2
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Figure 4.1. One step ahead forecasting of VaR and ES from S&P500 index data.
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Table 4.2. VaR and ES evaluation for the log returns of Hyundai Motor Car stock prices

Model 0.01 0.05

CAViaR model 0.754(0.011) 0.566(0.054)
cc 0.842 0.339

VaR GARE model 0.746(0.009) 1.000(0.050)
cc 0.874 0.942

QMLE 0.000(0.136) 0.000(0.223)
cc 0.000 0.000
S CARE model 0.198 0.504
QMLE 0.000 0.000

Note: ¥Z ¢t 2e 49 VaRETh #39 85| &L ga 7 499 v&g s, UC A%
o fFoaES @ U2 CC7F et A4 CC 339 foeE< vetdnh. ES 4o did A
e Ak ;9| shrdel H AT
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Figure 4.2. One step ahead forecasting of VaR and ES from Hyundai Motors data.
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(20154 129 152! F4, 20154 122 232 47, 201511 122 232! X|EH)
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B 93] = A Ee] 54 =2 Value-at-Risk(VaR) 2} expected shortfall(ES)S AREE S Ao+t
o2 £l VaRsh BSS) tidt 374 Pgel A7 sgch £ d7lANE 22449 PHe conditional
autoregressive value at risk(CAViaR), condltlonal autoregressive expectile(CARE) ¥HE, 18|31 Gaussian
Z2HAY 7155 FAZH(QMLE)S o] )3 WS AMS AAL SaiA vlustuA sk ZF 3] gaAaS B9l
71 YA, VaRel tigk Al AAL uncondltlonal coverage(UC) 2} conditional coverage(CC) AAE AME3l1
ESe] tist A4 F2EFH Wy % AR}, S&P500 A48 St A5} 2A7HE A)4o) tlsle] A= 2jg BA
o] e ik,

T R2201: Value-at-Risk, expected shortfall, CAViaR Wd, CARE &, =Z|UItsE, AIEEd

A2A2A010003894).
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