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Abstract

This research aims to find an appropriate risk measure and forecast the return on investment in
Thai government bonds. Secondary data of return on investment in Thai government bonds from
January 1, 2007, to October 31, 2020, were collected from the Thai Bond Market Association website.
Goodness of fit was performed to find the distribution of the rate of return on investment in Thai

government bonds to find the suitable measure of risk at 90, 95, and 99 confidence levels. The
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forecasting of a return of investment in Thai government bonds was done by ARMA-model selected

from the appropriate forecasting model selection command using Bayesian information criterion in

SPSS version 26. It was found that the conditional value at risk is a suitable risk measure for the rate

of return on investment in Thai government bonds dataset. For forecasting the return on investment in

the Thai government bonds, the predicted value is very close to the actual value, according to the

mean absolute percentage error, which is less than 1 percent.

Keywords: conditional value at risk; ARMA-model; Bayesian information criterion
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Table 1 One-sample Kolmogorov - Smirnov test

for normality

Maturity | Kolmogorov df p-values
values
1™ 157 3379 < .0001
3M 157 3379 < .0001
6 M 164 3379 < .0001
1Y 1.55 3379 < .0001
2Y .98 3379 < .0001
3Y .105 3379 < .0001
4Y .082 3379 < .0001
5Y .093 3379 < .0001
6Y .091 3379 < .0001
7Y .081 3379 < .0001
8Y 074 3379 < .0001
9Y .067 3379 < .0001
10Y .067 3379 < .0001
1M1Y .058 3379 < .0001
12Y .050 3379 < .0001
13Y .048 3379 < .0001
14Y .045 3379 < .0001
15Y .051 3379 < .0001
16Y .049 3379 < .0001
17Y .047 3379 < .0001
18Y .047 3379 < .0001

Table 1 1Jun1Inasaun1IwanuaIUna
dumnasouasalulnion-siisuanassaan
HanauunuAINNIRwluiusIaIINa ne
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Table 2 Conditional value at risk of a return rate

of investment in Thai government bonds at 90,

95, and 99 confidence levels.

Maturity | CVaR(90) | CVaR(95) | CVaR(99)
1M |-0.0176592|-0.0272933 |-0.0632693
3M |-0.0174673|-0.0269673 |-0.0620764
6 M |-0.0165160-0.0255326 |-0.0594292
1Y [-0.0165537|-0.0252941|-0.0576477
2Y |-0.0216208|-0.0314453 |-0.0633389
3Y [-0.0232345(-0.0326095 |-0.0611974
4Y |-0.0257528|-0.0354763 |-0.0654397
5Y |-0.0265581 |-0.0363515 |-0.0658515
6Y [-0.0260795 |-0.0357835 |-0.0654544
7Y |-0.0261232(-0.0358735 |-0.0649833
8Y |-0.0264571|-0.0361186 |-0.0657589
9Y |(-0.0271100 (-0.0372800 | -0.0672400
10 Y |-0.0262007 |-0.0359604 |-0.0634636
11Y |-0.0231084 (-0.0318703 |-0.0570567
12Y |-0.0218148|-0.0301378|-0.0537676
13Y |[-0.0220669 |-0.0306854 |-0.0554114
14Y |-0.0215382 |-0.0297444 (-0.0547898
15Y |-0.0205039 (-0.0287047 |-0.0544079
16Y |-0.0194241|-0.0274188(-0.0521625
17 Y |-0.0190396 (-0.0267170 |-0.0501508
18 Y |-0.0191264 |-0.0266433 |-0.0507176

Note: The bold numbers are the maximum value

and the underlined numbers are the minimum

number in each confidence level.

Wasuesuiwualdnowduia 1 @ew 3
Wiaw 6 taew 11 2 U 3 Jauds 18 T azriuin
f1 p-value lunnnididedniasnin 0.0001 a7
"L@Tﬁfﬁ‘*ﬁagaa"’mwamauLmumnmiamulu
wustarigunalnodatuasuimualdnawdu
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Figure 1 Histogram of the rate of return on
investment of the 6- month Thai government

bond.
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Figure 2 Actual and forecast return on
investment of the 6- month Thai government

bond.
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Table 3 ARIMA-model, R? and mean of absolute error percentage (MAPE) of training and testing

data
MAPE (%) MAPE (%)
Maturity ARIMA(p,d,q) R? (%) Training Data Set Testing Data Set
1/1/2007 - 9/30/2020 | 10/1/2020 - 10/31/2020

1M ARIMA(1,1,14) | 0.999523 0.419590 0.033199
3M ARIMA(0,2,10) | 0.999571 0.436671 0.014884
6 M ARIMA(0,2,9) 0.999579 0.403694 0.021408
1Y ARIMA(2,1,2) 0.999564 0.389991 0.017964
2Y ARIMA(2,1,16) | 0.999398 0.606837 0.004514
3Y ARIMA(3,1,3) 0.999188 0.698978 0.009047
4Y ARIMA(1,1,8) 0.998817 0.816138 0.008244
5Y ARIMA(1,1,10) | 0.998577 0.886828 0.010766
6Y ARIMA(0,1,7) 0.998612 0.865845 0.008206
7Y ARIMA(3,1,7) 0.998552 0.857505 0.007378
8Y ARIMA(2,1,7) 0.998380 0.878148 0.014168
9Y ARIMA(1,1,10) | 0.998209 0.898211 0.007711
10Y ARIMA(1,1,10) | 0.998213 0.864079 0.006118
1Y ARIMA(1,1,2) 0.998511 0.740942 0.008318
12Y ARIMA(1,1,13) | 0.998724 0.696704 0.009436
13Y ARIMA(1,1,13) | 0.998766 0.700260 0.014520
14Y ARIMA(4,1,9) 0.998770 0.683787 0.019045
15Y ARIMA(1,1,7) 0.998831 0.634850 0.022364
16Y ARIMA(1,1,7) 0.998866 0.597182 0.005018
17Y ARIMA(1,1,7) 0.998875 0.584466 0.004396
18Y ARIMA(1,1,7) 0.998866 0.588277 0.005008
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