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Volatility Forecasting and
Profitability of Delta Hedging Strategy

KENTARO TANAKAT! and Korcur Mrvazakif?

In this research, we propose a new volatility forecasting model to utilize it for
delta hedging strategy and then examine its profitability in comparison with
various kinds of existing models. The building block of our model is time series
data of ratio of implied volatility to realized volatility. The profitability of the
delta hedging strategy adopting our model is superior to those utilizing promi-
nent existing models. In empirical analyses, we examine where the superiority
of our model comes from in detail.
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Fig.3 Conceptual figures for periods of volatilities.
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Table 1 Average parameter values of forecasting model.

« £l B2 B3 B4 85 36 BT 38 ~0 1 Y2 3 v4 ¥5 6 7 1)
01 call ATM 0.00 —0.78 —0.65 —0.76 —0.73 —0.35 —0.18 —0.15 —0.05
put ATM 0.01 -0.80 -0.68 —-0.79 —-0.74 —-0.33 —-0.19 —-0.14 —0.04
call OTM 0.00 -0.73 —-0.60 —-0.72 —-0.65 —-0.29 —-0.15 —0.15 —0.10
put OTM 0.02 —0.74 —0.63 —0.73 —0.67 —0.27 —0.14 —0.12 —0.02

02 cal ATM 001 -077 —061 —071 —0.69 —032 —0.17 —0.13 —0.04 —0.48
put ATM  0.01 —0.80 —0.68 —0.79 —0.74 —0.33 —0.18 —0.13 —0.04 0.09
call OTM  0.00 —0.71 —0.55 —0.66 —0.60 —0.26 —0.12 —0.11 —0.08 —0.63
put OTM  0.02 —0.74 —0.62 —0.73 —0.67 —0.27 —0.13 —0.11 —0.01 —0.04
AR 0.04 052 —0.01 —0.04 —0.06 0.31 0.02 —0.07 0.14
ARCH 0.00 —0.67 —0.59 —0.58 —0.62 —0.35 —0.28 —0.27 —0.31 212 0.06 032 —0.04 —067 0.15 —0.50 —1.06
GJR 0.00 —0.67 —0.59 —0.58 —0.62 —0.35 —0.28 —027 —0.31 212 0.08 031 —0.05 —0.67 014 —0.50 —1.35 0.03
0o call ATM  0.00 —0.54 —0.41 —0.37 —0.39 —0.07 0.02 —0.07 0.07 032 018 022 045 0.01 013 0.28 0.12
put ATM  0.00 —0.82 —091 —1.00 -1.07 —0.62 —041 —0.32 —0.13 066 077 0.88  0.96 0.65 0.32  0.08 0.01
call OTM 0.00 —0.49 —0.34 —0.35 —0.38 —0.05 0.03 —0.08 0.07 025 —0.13 044 0.63 011 027 0.8 0.10
put OTM 0.00 —0.71 —0.74 —0.80 —0.86 —0.44 —0.28 —0.23 —0.09 052 052 060 0.66 0.42 022 0.0l 0.08
02 000000000000O0O0 03 ATMOOOO0OO0O0DO00D000000000000000000
Table 2 Profitability of delta hedging strategy (total). Table 3 Profitability of delta hedge strategy with ATM call option (Former half).
SEEGELE 01 02 AR ARCH GJR oo SEEGELE 01 02 AR ARCH GJR 0o
call 0o 87.1% 60.7% 61.1% 57.5% 55.8% 56.1%  58.0% 0o oo 89.5% 62.9%  63.2% 57.3%  56.5%  57.3%  59.7%
ooo100 67.8 17.1 17.3 3.8 4.2 4.6 7.0 oooo 655 655 655 655 655 655 655
ooo 92978 23392 23689 5149 5728 6335 9589 000100 53.3 12.9 11.0 15 0.8 1.7 7.0
put 0o 91.0% 66.9% 66.6% 60.4%  56.4%  56.7%  57.6% 0oo 34902 8426 7235 996 511 1114 4566
ooo100 72.6 14.1 13.1 6.1 1.6 2.1 5.0 0o oo 91.7% 72.3%  72.3%  68.6%  69.3%  70.0%  71.2%
ooo 99597 19351 17895 8315 2154 2830 6884 oooo 445 505 509 500 485 486 479
ooo100 49.2 22.2 20.9 15.7 15.5 16.1 20.3
0oo 21884 11191 10632 7846 7522 7804 9741
00000000000000000000000000000000000000000 oo oo 8L8% - 3L3%  3L5%  206%  20.0%  20.7%  284%
oooo 210 150 146 155 170 169 176
uooooooood 0oo100 62.0 184  —23.3  —442 —41.2 —39.6 —20.4
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04 ATMOOOOOOOODOOOOOOOOOOOOOOOOOOOOO
Table 4 Profitability of delta hedge strategy with ATM put option (Former half).

06 ATMUOOOOOOOODOOOOOOOOOOOOOOOOOOOOO
Table 6 Profitability of delta hedge strategy with ATM put option (Latter half).

oooooo 01 o2 AR ARCH GJR oo

oo oo 92.4% 71.3% 71.0% 59.8%  59.2%  60.3%  65.2%
oooo 655 655 655 655 655 655 655
ooo100 55.8 12.0 11.6 —0.7 2.1 3.1 13.5

ooo 36548 7836 7597 —436 1391 2057 8869

og oo 92.8% 76.1%  76.1%  69.2% 68.9% 69.5% 74.8%
oooo 469 540 535 523 514 518 461
ooo100 50.1 15.6 15.6 8.5 11.7 12.3 21.5

ooo 23517 8433 8355 4466 6003 6350 9913

oo oo 91.4% 48.7%  48.3%  22.7%  24.1%  25.5%  42.3%
oooo 186 115 120 132 141 137 194
ooo100 70.1 —5.2 —6.3 —37.1 —32.7 —31.3 —5.4

ooo 13031 —597 —758  —4902 —4612  —4293  —1044

05 ATMODO0ODOODO0OO0OO0O0O0DDOODODOOOOOOOOOODOD
Table 5 Profitability of delta hedge strategy with ATM call option (Latter half).
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Table 7 Profitability of delta hedge strategy with OTM call option (Former half).
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Table 8 Profitability of delta hedge strategy with OTM put option (Former half).
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Table 9 Profitability of delta hedge strategy with OTM call option (Latter half).
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Table 10 Profitability of delta hedge strategy with OTM put option (Latter half).
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