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(FE 1) M@)ol 22t hER] 7|ZSA - HA| Xtz

o] &= A7)l 3 A4 HE Weh HEA| 9 P} FEHAE 7HEA ¢ Foldy FHEE FEe Aol
AR B deo 2 (R 2)9 7% 93 FEE Aottt g I * EAlE Heto] 0% FUs=
ATl 27 1% 5% FEoA 71748t RS Uehd

g | w2 | EEmAM | ta | B¥S o0 | B2 | EEEY | tad | DA
=+

Z | Ml | 0.0035 | 0.0508 | 1.4365 | 8,574 ED1 0.3779* | 19.8205 |5.4412" | 4,110

% | M2 | 0.0374 | 0.4411 |3.8291*"| 4,616 | D2 | 0.5369 | 19.6709 | 10.92** | 8,141

A | M3 | 01928 | 4.3174 |6.3984* | 4,756 | D3 | 0.2924 | 16.6747 |7.2062**| 10,129

M4 | 0.5679 | 19.4233 | 7.2527*| 3,168 | D4 | 1.0754 | 206.8005 |7.4875*| 10,025
M5 | 0.8220 | 51.9769 | 7.8602*" | 4,753 | D5 | 0.4167 5.5880 16.89" | 9,177
M6 | 0.8807 | 86.1818 | 6.4825* | 4,669
M7 | 1.1364 [162.5683|9.3675" | 11,046
AA | 0.5649 | 7.8133 | 14.74™ | 41,582 | AA | 0.5649 7.8133 14.74* | 41,582

E | Ml | -1.4158 |190.2316| -10.06** | 9,610 | D1 | -0.2727 | 27.0576 |-3.4109** 4,233

& | M2 | -0.9031 | 83.9550 |-6.6819**| 4,596 | D2 | -0.4199 | 15.6159 |-9.8224*| 8,545

A | M3 | -0.8706 | 68.1170 |-7.2734*| 4,754 | D3 | -0.3442 | 7.9634 | -12.50"*| 10,495

M4 | -0.4816 | 37.3115 |-4.4380**| 3,168 | D4 | -1.2136 | 227.3835 |-8.2094*| 10,405

M5 | -0.2328 | 10.8900 |-4.8640**| 4,754 | D5 | -0.4362 | 6.9939 | -16.04**| 9,462

M6 | -0.0747 | 6.5493 |-1.9987*| 4,692

M7 | -0.0200 | 1.5390 | -1.7318 | 11,566

A | -0.5820 | 8.0116 | -15.09"" | 43,140 | AA| | -0.5820 | 8.0116 | -15.09"" | 43,140
(RE 2) A7)0l 25t LEere] ad 7|12 SAl

AT A2 A& AHEste] AAtd 23 234 detolth Adulze 7 f3E dete #RALE A
TEAeE Y oot B BEBAE 4 734 29 Fdd mEuAolt g A= o
03 F¥strts AF7HEOl 1% FAFEoIA 71Z48ne Ze Julddn.

0<Ac<1| A;<0 | Acz>1 HH |[~1<A, <0 Ap>0 | Ap<—1 T

(3Y) B8 | (|2 e E#Y B8 | RE2 e
A5 28,872 5,210 7,500 | 41,582 29.693 | 5982 7,465 43,140
ARlE 0.6943 | 0.1253 | 0.1804 1 0.6883 | 0.1387 0.1703 1
Ht 0.3126™" | -2.2858" | 3.5166** | 0.5649** | -0.3081** | 1.7594** | -3.5480** | -0.5830**
REHA 0.3346 | 7.6232 | 16.8255| 7.8133 0.3287 | 6.6956 | 17.8898 7.9761

Hagk 0| -108.75 1| -108.75 -1 | 0.0013 | -345.00 | -343.09

10%ile 0| -42011| 1.0484 | -0.0319 -0.8491 | 0.0128 | -4.1667 | -1.2903

25%ile 0| -1.3971 | 1.1326 | 0.0000 -0.5864 | 0.0385 | -2.0690 | -0.8462

CaiEs 0.1713 | -0.3012 | 1.3946 | 0.2341 -0.1655 | 0.1957 | -1.3669 | -0.2009

75%ile 0.6106 | -0.0500 | 2.1797 | 0.8464 -0.0115 | 1.0000 | -1.0417 341

90%ile 0.8468 | -0.0110 | 4.2509 | 1.3235 0| 3.1803 | -1.1250 | 0.0838

Zdigk 1| -0.0007 | 360.00 | 360.00 0| 190.00 -1 187.51
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7| pEL 7 Arile 2 Ajle Lz Al
M1 8,574 0.0117 0.2736 -0.1173 0.1278"" 1.9612 0.0011
M2 4,616 0.0679 0.1334 -0.2875 0.1393 3.0769 0.0052"
M3 4,756 0.2328 0.1304 -0.7129 0.1595* 3.9781 0.0212"7
M4 3,168 0.4588 0.0831 -1.7272 0.0758 3.7003 0.0497"
M5 4,753 0.6096 0.1075 -3.1324 0.0902 2.9574 0.1572*
M6 4,669 0.6598 0.0904 -4.5053 0.0944 2.9413 0.2088"*
M7 11,046 0.5874 0.1815 -4.0850 0.3129** 3.8634 0.5568*"
A 41,582 28,872 (69.43%) 5,210 (12.53%) 7,500 (18.04%)

Z2M HAh 1< A, <0 S 1: A, >0 S8 20 Ay <—1
| EEs Uz A Uz ATl U MTE
M1 9,610 -0.5970 0.1545 3.4311 0.2141* -4.0788 0.5013**
M2 4,596 -0.6750 0.0790 4.2323 0.0839 -2.6841 0.2342*"
M3 4,754 -0.6355 0.1008 2.8868 0.0796 -2.8086 0.1723**
M4 3,168 -0.4746 0.0795 2.1419 0.0729 -3.6008 0.0498"
M5 4,754 -0.2679 0.1255 0.8910 0.1386 -4.2573 | 0.0267""
M6 4,692 -0.1238 0.1269 0.6251 0.1423 -5.6969 | 0.0098""
M7 11,566 -0.0344 0.3339 0.2654 0.2686" " -7.0438 0.0060" "
A 43,140 29,693 (68.83%) 5,982 (13.87%) 7,465 (17.30%)
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T2 B oy ArElE o AeIE oy AT
D1 4,110 0.2813 0.0954 -3.2062 0.0975 2.8355 0.1132
D2 8,141 0.2958 0.1893 -2.7404 0.1706 2.9062 0.2381**
D3 10,129 0.3137 0.2388 -2.3378 0.2795** 2.3637 0.2371
D4 10,025 0.3205 0.2499 -2.2425 0.2226" 6.7127 0.2199" "
D5 9,177 0.3298 0.2266 -1.5362 0.2298 2.4375 0.191771
IHA| 41,582 28,872 (69.43%) 5,210 (12.53%) 7.500 (18.04%)
Z=2M HAh 1< A, <0 S 11 A, >0 S8 20 Ay <—1
T2 B oy ArElE o AeIE oy Az
1 4,233 -0.2622 0.0978 4.2098 0.0781 -2.7338 0.1156
2 8,545 -0.2868 0.1870 1.7511 0.2238"* -2.6244 0.2216™*
3 10,495 -0.2841 0.2439 1.4481 0.2601 -2.2430 0.2275
4 10,405 -0.3284 0.2505 1.6147 0.2168" 1 -7.3484 | 0.2238t"
5 9,462 -0.3500 0.2209 1.4110 0.2212 -2.3422 0.2115
A 43,140 29,693 (68.83%) 5,982 (13.87%) 7.465 (17.30%)
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A =3 <2 GA0] Al et 1%} 5% Gol%20lA B Ak AL UehiT TTa 12 1%9) 5% $ol5EolA

o Ate A2 dehdd.

2sM Hd:0<A. <1 8 1: A, <0 282 A >1
TS (F12k) LH AhRIE s M oz AEIE
25%ile (15) 0.3731 0.2053 -3.8625 0.2783** 4.4974 0.4248"
50%ile (992) 0.4455 0.2240 -4.0515 0.1678"" 2.7835 0.3852**
75%ile (74,568) 0.2806 0.2838 -1.2768 | 0.2246"" 2.6833 0.1375" "
100%ile (10,050,701) |  0.1973 0.2870 -0.7421 0.3294* 3.1432 0.0525""
TEA A (744 23,002 (55.32%) 10,687 (25.70%) 7,893 (18.98%)
ZoM M -1<A, <0 81 A, >0 88 2. AL <1
TSt (FH%d) B AHoiIE ey A= =Ty HOHYIE
25%ile (46) -0.4628 0.1950 3.3010 0.2793™* -4.4063 0.5001**
50%ile (6953) -0.4163 0.2465 3.0878 0.1831"" -2.3626 0.3549**
75%ile (82,896) -0.2090 0.2900 0.6472 0.3482"* -3.7901 0.0799""
100%ile (9,609,952) -0.2135 0.2969 0.9108 0.3378** -3.0876 0.0604™"
S 3 (4H) 25,666 (59.49%) 9,782 (22.68%) 7,692 (17.83%)
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An Empirical Analysis on Delta Violations of the
KOSPI 200 Index Options

Dam Cho* (Chonnam National University)

Abstract

This paper is an empirical study on delta violations of the KOSPI 200 index options to test
the theoretical constraint established by Bergman et al.(1996), thatis 0 < Ac <land —1 < Ap <0
where A and A, are deltas of call and put options respectively. I used daily price data of the
near-maturity contracts from January 4, 2010 to June 9, 2016 to compute deltas. The delta violation
is defined as follows; Type 1 violation is Ac < 0 for call option or Ap = 0 for put option, which
means reverse reaction of option price to index change, and Type 2 violation is A > 1 for
call option or Ap <—1 for put option, which means overreaction of option price.

The most important finding of this paper is that the frequency and the size of delta violations
are unexpectedly large. The relative frequencies of Type 1 (reverse response) and Type 2
(overreaction) violations are respectively 25.70% and 18.98% of call option deltas. Those of put
option deltas are 22.68% and 17.83%. The average of delta of Type 1 is -1.2503 and that of
Type 2 is 3.5465 for call options, and those for put options are 1.1681 and -3.5684. These
statistics show that more than 40% of option deltas are violated from theoretical constraints
and the average of violations are much larger than expected.

These results suggest that KOSPI200 index options cannot be regarded as redundant assets
and used as hedging devices. The frequency and size of violations give statistical evidence supporting
popular conception that index options are gambles or speculative assets.

Frequencies of violations appear to be related to moneyness, days to maturity and daily trans-
action volumes. Two of notable results among many findings in this paper are; the frequencies
of Type 2 violations for deep in-the-money options are close to 50% regardless of option type,
and the averages of Type 2 violations both for call and put options are much larger only when
we have 11 to 15 days to maturity.

Key words : index option, delta, behavioral finance, violation
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