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ABSTRACT

Value at Risk ( VaR) is a risk-management technique that has been widely used to
assess market risk. VaR of a portfolio is an estimation of a specified percentile of the
portfolio loss over a given holding period. In this study, we uses the variance-covariance
method to calculate VaR. The purpose of this study is to assess the GARCH-Normal
model and GARCH-t model for measuring VaR under bull and bear markets. The
distinction of bull or bear market is according to four methods based on daily return,
monthly return, moving average, and Markov-Switching model, respectively. Based on
failure rates, Kupiec (1995) and Christoffersen (1998 ) LR test, to separate market

conditions to bull and bear markets could help to make the results more precise.

Keywords: Value at Risk, Markov Switching, Bull and Bear Markets
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j ooor 2,741 **x -0.032 * 0.061 * 0.497"

" (1.806) (-9.856) (-1.804) (1.896) (1.388)
j 0053 -0.007 0.035 ** 0.044 0.053

' (1.488) (-0.209) (2.046) (1.297) (1.580)

A 2.84] *xx 1.220 *** 0.713 **x 0.391%°
7 (10.162) (50.878) (2.830) (1.740)

0 0.003**x  0.015* 0.017 *** 0.026 ** 0.003% **
@ (2.234) (1.764) (3.084) (2.269) (2.216)
_0.068 **%  (.056 *** 0.104 **x 0.067 *** 0.086 ***
“ (4.059) (4.049) (4.124) (4.167) (4.088)
j o 0914¥ 0933w 0.855 *** 0.914 **** 0.914 **x
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%o (2.767) (-14.929) (-0.299) (2.869) (2.287)

. 0.006 -0.032 -0.001 -0.001 0.006
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_0.051 #xx 0,023 ** 0.058 *** 0.051 **x 0.052 **x
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s 0.936 %*%  (.974 *xx 0.865 *** 0.937 **x 0.936 ***
p (43.224) (81.560) (21.232) (41.383) (43.143)
L 3128.847 1414.273 728.663 1468.897 3128.889
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Panel A + 75 %%
GARCH-Normal 26 2.60% 54 5.40% 99 9.90%
GARCH-t 44 4.40% 101 10.10% 143 14.30%
Panel B i 77 %2
Fo it ALE L 5T 2%k
GARCH-Normal 0 0% 1 0.10% 1 0.10%
GARCH-t 0 0% 1 0.10% 1 0.10%
AR P
GARCH-Normal 26 2.60% 44 4.40% 74 7.40%
GARCH-t 42 4.20% 91 9.10% 126 12.60%
EISPEh 5T 2%
GARCH-Normal 42 4.20% 87 8.70% 128 12.80%
GARCH-t 90 9.00% 143 14.30% 190 19.00%
Je a5 Fryk b 55 2 4 P
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LRuc LRind LRcc LRuc LRind LRcc  LRuc LRind LRecc

Panel A % 77 4%

GARCH-Normal 17.947 0.096 18.043 0.329 0.406 0.735 0.011 0.570 0.581
(0.000) (0.757) (0.000) (0.566) (0.524) (0.693) (0.916)  (0.450) (0.748)

GARCH-t 63.562 0.428 63.990 42.814 10.803  53.617 13.383  24.872 38.255
(0.000) (0.513) (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000)

Panel B W57 2%

Ropr AR 0T 2

GARCH-Normal 20.100 -- 20.100 92.661 10.271 102.932 199.301 10.271  209.572
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.001) (0.000)

GARCH-t 20.100 -~ 20.100 92.661 10.271 102.932 199.301 10.271  209.572
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.001) (0.000)

FESPEL 53 %

GARCH-Normal 17.947 0.143 18.090 0.788 0.508 1.297 8.180 4.217 12.397
(0.000) (0.705) (0.000) (0.375) (0.476) (0.523) (0.004) (0.040) (0.002)

GARCH-t 57.593 0.350 57.943 28.784 7.477 36.261 6.999 18.509  25.508
(0.000) (0.554) (0.000) (0.000) (0.006) (0.000) (0.008) (0.000) (0.000)

PP 5 4

GARCH-Normal 57.593 0350 57.943 23.836 7.135 30.971 8.076 20.391  28.467
(0.000) (0.554) (0.000) (0.000) (0.008) (0.000) (0.004) (0.000) (0.000)

GARCH-t 242.147 7.462 249.609 123.952 25.387  149.338 73.220  46.502 119.722
(0.000) (0.006) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Fe 5755 Mgk 55 2 %

GARCH-Normal 13.467 10.271 23.738 28.287 0.953 29.240 75.663  0.030 75.693
(0.000) (0.001) (0.000) (0.000) (0.329) (0.000) (0.000) (0.863) (0.000)

GARCH-t 21.988 0.058 22.046 0.085 0.798 0.884 2.691 6.010 8.701
(0.000) (0.810) (0.000) (0.770) (0.372) (0.643) (0.101) (0.014) (0.013)
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R 1 iR 2 1 3 ik 4
(1,0) (1,1) (0,0) 0,1)
Markov 3" 07 24 TVEF e i R
VaR on 10%, Normal 98 20.72% 1 0.21% 374 79.07% 0 0%
VaR on 5%, Normal 53 11.21% 1 0.21% 419 88.58% 0 0%
VaR on 1%, Normal 26 5.50% 0 0% 447 94.50% 0 0%
VaR on 10%, t 142 30.02% 1 0.21% 330 69.77% 0 0%
VaR on 5%, t 100 21.14% 0 0% 372 78.65% 0 0%
VaR on 1%, t 44 9.30% 0 0% 429 90.70% 0 0%
PP 5T %
VaR on 10%, Normal 39 8.25% 60 12.68% 360 76.11% 14 2.96%
VaR on 5%, Normal 16 3.38% 38 8.03% 413 87.32% 6 1.27%
VaR on 1%, Normal 6 1.27% 20 4.23% 441 93.23% 6 1.27%
VaR on 10%, t 24 5.07% 119 25.16% 323 68.29% 7 1.48%
VaR on 5%, t 28 5.92% 73 15.43% 354 74.84% 18 3.81%
VaR on 1%, t 12 2.54% 32 6.77% 419 88.58% 10 2.11%
PP ) ok
VaR on 10%, Normal 2 0.42% 97 20.51% 343 72.52% 31 6.55%
VaR on 5%, Normal 2 0.42% 52 10.99% 384 81.18% 35 7.40%
VaR on 1%, Normal 1 0.21% 25 5.29% 430 9091% 17 3.59%
VaR on 10%, t 0 0% 143 30.23% 283 59.83% 47 9.94%
VaR on 5%, t 0 0% 101 21.35% 330 69.77% 42 8.88%
VaR on 1%, t 0 0% 44 9.30% 383 80.97% 46 9.73%
P o) 2%
VaR on 10%, Normal 70 14.80% 29 6.13% 374 79.07% 0 0%
VaR on 5%, Normal 37 7.82% 17 3.59% 418 88.37% 1 0.21%
VaR on 1%, Normal 25 529% 1 0.21% 447 94.50% 0 0%
VaR on 10%, t 62 13.11% 81 17.12% 327 69.13% 3 0.63%
VaR on 5%, t 56 11.84% 45 9.51% 369 78.01% 3 0.63%
VaR on 1%, t 21 4.44% 23 4.86% 424 89.64% 5 1.06%
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