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Abstract

This paper makes an empirical study on the simple return rate sequence of the special currency
with the market data from January 1, 2012 to December 30, 2016, and finds that the sequence has
the characteristics of peak, thick tail and fluctuation agglomeration. Using GARCH-t model and EVT
model to calculate VaR, it is found that EVT model can better capture the tail characteristics of
bitcoin compared with GARCH model, and EVT model can be used to fit the tail distribution of yield,
which can more accurately measure bitcoin market risk.
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Figure 1. Simple rate of return timing diagram
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Figure 2. The Q-Q figure
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Figure 3. Simple rate of return autocorrelation
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Table 1. Red pool information criteria

= 1. FfEREN

(S GARCH (1,1) GARCH (2,1) GARCH (1,2) GARCH (2,2)

AlC 5.0518 5.0529 5.0528 5.0529

SHE ¢ 434 R ARMA (1,1)-GARCH (1, )AL E1Z %5 AT S 504511
Rt =H +8t;
gt = O-tet;
ol =w+a(L)e’ +p(L)o}

il Nk 2 fios:

Table 2. Parameter estimation results

2. BHMETER

it flitE hriEZE T4ttt PE
Ho 0.15564 0.041945 3.7106 0.000207
M 0.41117 0.287528 3.4802 0.000501
6, —0.43555 0.283256 —3.7084 0.000209
(] 0.40237 0.027460 3.4839 0.000494
a 0.20942 0.025572 7.6266 0.000000
ﬂ 0.78958 0.171276 30.8760 0.000000
k 3.08185 0.171278 17.9933 0.000000
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Table 3. Residual variance test

=3 BREFHEMKRR

T Qstatistic p-value
Lag[1] 0.06228 0.8029
Lag[5] 0.46062 0.9636
Lag[9] 0.82123 0.9925
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Figure 4. Simple yield minima sequence diagram
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Table 4. Parameter estimation of generalized extremum distribution
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Table 5. Backtest results when the backtest sample size is 1700
5. EMHEEARER 1700 BFEIYEER

rei] GARCH-t (1,1) EVT
TR 2R R K 85 85
SEBR R OR 2L 116 93
95% B 15 %
PRES 6.8% 5.4%
LR 4t &= 10.737 (3.841) 0.77 (3.841)
TR 2R R K 17 17
SEBR R OR 2L 41 16
99% & 15 &
P& 2.4% 0.94%
LR 4iit& 24.533 (6.635) 0.061 (6.635)
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Table 6. Results of backtest when the sample size of backtest is 1500
= 6. EMEARER 1500 BHELULER

o ei) GARCH-t (1,1) EVT
THHA R MR £ 75 75
SRR R MOR AL 79 78
95% B 5%
PNNES 5.3% 5.2%
LR 4t &= 0.221 (3.841) 0.125 (3.841)
FHHA SR MR £ 15 15
SEFR MR HL 17 13
99% B {7 %
PNNES 1.1% 0.86%
LR 4iit & 0.258 (6.635) 0.282 (6.635)
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