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28 1] 2FEQV| A7HE HE B
FEWT] A 12 0~1Y, 2+ 2~5Y, 32 5~10Y, 4% 10~15¢, 5+ 15¢ %24 =
ek, 2 F3e] ¢ gk Hol e t ghelth. sx 2 t Fol 47 1%9 5%
frolFEol A Foshes vEbdT. AFTEE S o] 03 ool dEtES FH
Aol A ‘Hao] 0RY Avtola XFAHAY A ‘Hiro] 0xY ot
S A % & A _
1 0.0264 | 0.21 2.05 273 | -0.4627 | 3.11 -2.24" 227
2 0.0076 | 0.12 2.06 1,155 | -1.0841 | 5.63 | -5.28"" 751
M1 3 |-0.04111| 0.76 | -2.14 1,569 | -0.9032 | 4.02 | -6.17" 753
4 0.0054 | 0.44 0.53 1,816 | -1.6727 | 15.49 | -3.20"" 876
5 0.0228 | 0.18 | 5.56™ | 1,823 | -0.6341 | 4.17 | -4.55" 894
1 0.0644 | 0.56 1.64 208 | -0.9154 | 2.24 | -5.61*= 188
2 0.0379 | 0.78 1.46 899 | -0.8779 | 3.44 | -6.99” 748
M2 3 | -0.0266 | 1.69 | -0.53 1,123 | -0.8650 | 2.57 | -10.14™ 906
4 | -0.0055| 1.47 | -0.12 1,107 | -1.3059 | 16.84 | -2.33"" 902
5 0.0987 | 0.72 | 4.41" | 1,024 | -0.6088 | 4.36 | -4.20" 906
1 0.1732 | 1.11 | 2.36™ 228 | -0.9851 | 2.36 | -6.24" 223
2 0.1581 | 3.70 1.31 936 | -0.7217 | 4.08 | -5.40"" 933
M3 3 0.1721 | 3.59 1.63 1,158 | -0.7812 | 2.04 | -13.00™ | 1,156
4 0.1293 | 3.40 1.29 1,146 | -1.4135 | 16.49 | -2.90"" | 1,143
5 0.2578 | 1.49 | 562 | 1,053 | -0.6419 | 1.68 | -12.37" | 1,050
1 0.9349 | 3.52 | 3.277 152 | -0.1178 | 3.24 -0.45 152
2 0.5240 | 5.87 2.23" 624 | -0.3124 | 6.57 -1.19 624
M4 3 0.5214 | 5.43 | 2.67 773 | -0.3634 | 3.10 | -3.26™ 773
4 0.6151 | 6.80 | 2.50™ 764 | -1.0880 | 11.67 | -2.58" 764
5 0.4634 | 1.92 | 6.39" 704 | -0.4174 | 1.54 | -7.18" 704
1 1.1766 | 2.48 | 7.13" 226 0.0311 | 1.28 0.37 228
2 0.8796 | 4.97 | 5.38" 924 | -0.0163 | 4.22 -0.12 931
M5 3 0.7102 | 4.98 | 4.84™ | 1,153 | -0.1663 | 2.27 | -2.49" | 1,158
4 1.0382 | 12.94| 2.71"° | 1,142 | -0.5953 | 6.51 | -3.10" | 1,146
5 0.6708 | 2.14 | 10.15" | 1,049 | -0.2196 | 1.23 | -5.78" | 1,053
1 0.7223 | 5.29 1.85° 183 0.4741 | 7.59 0.94 226
2 1.0720 | 3.54 | 8.15™ 724 0.0668 | 2.75 0.74 920
M6 3 0.3831 | 4.79 | 2.47 950 | -0.1520 | 1.82 | -2.83" | 1,155
4 0.9872 | 11.82 | 2.557 929 | -0.2813| 2.89 | -3.26" | 1,123
5 0.7962 | 2.61 | 9.007" 874 | -0.0707 | 0.92 | -2.49 | 1,044
1 1.0939 | 2.65 | 6.57" 254 | -0.0009 | 0.12 -0.16 469
2 1.0065 | 5.49 | 5.47" 889 0.0665 | 1.41 2.18 2,116
M7 3 0.7116 | 459 | 4.94™ | 1,017 | -0.0467 | 0.90 | -2.79" | 2,884
4 1.0374 | 12.76 | 2.58™ | 1,005 | -0.0988 | 1.22 | -4.27" | 2,792
5 0.7508 | 3.65 | 6.58" | 1,021 | -0.0317 | 0.34 | -4.59" | 2,464
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T 0< A,y <+19 WA &= BAAE %};}545: VEoR R &401 CTRE 171"
=5%)< dld WEoF 59 AMERY o]kl o mget Heola 7 2(71URIE=5%)% 534l

E N 1oJ1x41E}01 ]o]—, T 37| E=15%)S 109 Aetd %3, 259 e 016}, TZF 4(7]
E=50%)t 259 AEY 3, 757 AED o], F3F 57PN E=15%)% 75 AEFY Z3 9094l
Bl 0]‘8} T7F 67| MR E=5%)2 90HMEY 237, 95HAMEFYD o8, 7+ 7RI E=5%)L 95

F

HAEgd 2dete A4S gudn. 7zt 7319 2z #2 AANE(FAR &) ZURIEe] Holo Hig z
gholth, #x3} 2 7 ghol 247 1%9 5% FolFFoAA FoFdE ekl AL 7 el Ao ddE
RTINS
. 279 9 Ay <0 _ Ay > 1 _
et et Lo | W= oz 3 Bt A R I =N Bt A
Al 1|-15.33 -4.77 196 | 0.03 | -0.99 -7.40 [-0.02| 73 0.02 | -1.31 -5.84 1.10
22| -4.77 -3.54 193 |1 0.03 | -1.01 -4.14 10.00 | 105 0.02 | -1.23 -4.05 1.24
¥ 3| -3.54 -1.69 723 | 0.13 | -1.67 -2.47 1-0.04| 571 0.13 | -1.37 -2.39 1.25
5 4| -1.69 2.02 4,421 | 0.78 |37.47""| -0.13 |[-1.21] 3,109 | 0.71 |22.90" 0.10 3.37
5| 2.02 3.68 77 0.01 [-3.35"" 2.52  |-0.02| 391 0.09 |-3.39""| 2.83 1.15
6| 3.68 5.15 27 0.00 | -1.08 4.25 |-0.03] 103 0.02 | -1.24 4.33 1.11
71 5.15 11.85 18 0.00 | -0.91 8.01 -0.02| 56 0.01 | -1.28 7.11 1.12
A 5,655 | 1.00 -0.74 |-0.95| 4,408 | 1.00 0.01 2.73
71 10 21 401 | 0.07 | 1.92 14 -2.01| 723 0.16 |14.07™ 15 2.52
2 2 21 46 349 |0.06 | 1.00 32 -2.40| 689 0.16 [12.80™ 32 2.88
= 3 46 697 1,140 | 0.20 | 4.88"" 2472 -1.40| 1,620 | 0.37 |24.52™ 207 2.87
4 697 160,681 | 2,947 | 0.52 | 2.29" | 38,753 |-0.57| 1,219 | 0.28 |-15.60""| 22,225 | 2.61
5 1160,681| 606,373 | 546 | 0.10 [-3.50""| 313,767 |-0.43| 86 0.02 [-3.39""| 314,320 | 2.67
6 {606,373 | 966,227 142 | 0.03 | -1.36 | 783,206 |-0.75| 23 0.01 | -0.99 | 759,680 | 2.33
7 1966,22716,760,757| 130 | 0.02 | -1.41 |1,500,795|-0.94| 48 0.01 | -1.24 |1,650,029| 2.80
A 5,655 | 1.00 104,709 |-0.95| 4,408 | 1.00 34,293 | 2.73
ZF 1 1 639 |0.11| 7.31™ 1.53 |-0.64| 653 0.15 |11.517 1.49 2.35
£ 2 2 3 405 | 0.07 | 2.00° 3.00 |-0.85| 257 0.06 | 0.61 3.00 2.28
oF 3 3 6 918 |0.16| 1.05 494 |-0.91| 694 0.16 | 0.55 4.92 2.40
7] 4 6 16 2,653 |1 0.47 |-3.18""| 11.26 |-1.06| 2,139 | 0.49 | -1.36 11.50 3.22
5 16 19 714 10.13| -1.78 17.78 |-1.05| 390 0.09 [-3.40""| 17.89 1.89
6 19 21 162 | 0.03| -1.25 20.63 |-1.00| 131 0.03 | -1.07 20.43 1.96
7 21 24 164 |0.03| -1.23 22.70 |-0.38] 144 | 0.03 | -0.95 22.88 2.63
A A 5,655 | 1.00 9.97 |-0.95| 4,408 | 1.00 9.69 2.73
7} 1| -87.02 | -31.48 844 | 0.15|13.23"| -45.01 |-0.01 - 0.00 | n.a. n.a. n.a.
A 2| -31.48 | -24.84 665 | 0.12 | 8.00" | -28.01 |-0.02 - 0.00 | n.a. n.a. n.a.
A 3|-24.84| -14.87 | 1,357 | 0.24 | 9.28" | -19.71 [-0.07| 16 0.00 | -1.64 | -17.72 | 3.42
4 1-14.87 7.17 1,821 | 0.32 |-15.19"| -5.36 [-0.89| 1,014 | 0.23 |-17.19"| 1.84 3.11
5 7.17 17.28 510 |0.09 |-3.78""| 11.90 |-3.36| 1,631 | 0.37 |24.88™"| 12.12 2.66
6| 17.28 23.92 199 |10.04 | -0.96 20.36 |-3.82| 784 0.18 |16.43""| 20.26 2.10
7| 23.92 67.45 259 | 0.05| -0.31 32.65 |-4.52| 963 0.22 123.99""| 33.10 2.96
A 5,655 | 1.00 -13.18 [-0.95] 4,408 | 1.00 15.68 2.73
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[£8 3] T34 QE or2Ef0|0jo BT
T —1<A, <09 HHel A& #FAEY] #FEFE VF2R TET A T 17l YR =
=5%)2 3l WE7E 5HAEY o]ske] Am o Z=go Hatolal iF 2(7|UNIE=5%)= 5HAEY
23, 109 AEYd o8, T3 3(MNUHIE=15%)L 100 MY =3, 259 At o]3s, F3+ 4(7] iyl
E=50%)v 256HAMEY =¥, 75HAMEY o3, I 5(VUME=15%)F T5HAELY =3, 907 Al
B o3, 7t 6(7 AR E=5%)2 90H AErY 23, 95 AErD o3&, ¥+ AL 7 FolAe o
B Folth 7(/ N E=5%)2 959 AEYd et e g s, 7 73] 2 e AANE(+A
&) ek ZIdRlE= 9] ztolo] ik z ghojvh, =3} x2 z ko]l 27 1% 9% 5% FAFFAA FITFE Y
Ebdith. A2 7 ol A9 dEr ol
27 — Tj)_ 7F o g,]~ Apye <—1 _ _ Aput >0 _ _
shet gt | B (MR oz 3 Bt A | =5 [ R= |z | B A

Al 1| -15.33 | -4.45 237 |0.05| 0.10 -6.36 |-1.18| 8 0.00 | -0.63 | -5.87 | 0.18
2 2| -4.45 -3.43 149 [0.03]| -0.99 | -3.92 |-1.20| 77 |0.01|-1.51 ] -3.75 | 0.10
¥ 3| -3.43 -1.75 560 |0.12| -1.88 | -2.48 |[-1.44| 251 | 0.04 |-4.83""| -2.35 | 0.14
= 4| -1.75 1.86 |3.026 |0.66|17.27""| 0.08 |[-3.59| 5,369 | 0.88 |55.42""| -0.04 | 1.17

5| 1.86 3.49 381 |0.08[-3.68""| 2.60 [-1.18| 312 | 0.05 |-4.90""| 2.61 0.09

6| 3.49 4.64 134 [0.03| -1.11 3.99 [-1.21| 69 | 0.01 | -1.48 | 4.01 0.00

71 4.64 11.85 119 [0.03| -1.21 6.86 [-1.18] 28 | 0.00| -1.10 | 6.02 | 0.51
ESES| 4,606 | 1.00 -0.20 |-2.79| 6,114 | 1.00 0.02 1.04
7 10 30 967 |0.21(22.82" 19 -2.98| 416 | 0.07 | 1.69 19 2.67
2| 30 91 775 |0.17|15.11" 54 -3.06| 362 | 0.06 | 0.80 56 2.74
2 91 2,973 | 1,708 |0.37|25.56""| 674 |-2.44| 1,162 | 0.19 | 3.82" 832 1.43

139,931 | 439,440 | 114 |0.02|-3.75™"| 249,662 |-2.72| 699 | 0.11 |-2.64""| 244,098 | 0.66
439,440 | 717,669 33 |0.01| -1.13 | 562,958 |-3.36| 173 | 0.03 | -1.31 | 554,273 | 0.87
717,669 |5,500,837| 49 |[0.01| -1.26 |1,271,811|-2.77| 151 0.02 | -1.43 [1,144,004| 2.21
A 4,606 | 1.00 30,702 |-2.79| 6,114 | 1.00 93,586 | 1.04

1
2
3
4| 2,973 139,931 | 960 [0.21[-18.07"| 32,128 |-3.00| 3,151 | 0.52 | 1.73 41,870 | 0.52
5
6
7

<1 1 658 |0.14(10.93™ 1.51 -1.94| 856 | 0.14 |12.08™" 1.48 0.86
£ 2 2 268 [0.06| 0.61 3.00 -1.99| 414 | 0.07 | 1.65 3.00 1.11
ot 3 3 6 674 |0.15| -0.27 4.99 -2.38| 1,067 | 0.17 | 2.247 4.92 0.69
7] 4 6 15 1,970 [ 0.43|-6.42""| 10.91 |-3.74| 2,546 | 0.42 |-8.43""| 10.72 1.20

5 15 19 741 |0.16| 0.83 17.25 |-1.99| 867 | 0.14 | -0.68 17.25 1.19

6 19 21 142 10.03| -1.05 20.50 [-2.20f 155 | 0.03 | -1.41 20.43 1.33

7 21 24 153 ]0.03| -0.95 22.82 |-1.97( 209 | 0.03 | -1.05 22.82 | 0.66
A 4,606 | 1.00 9.95 -2.79] 6,114 | 1.00 9.48 1.04
7F 1] -90.85 | -21.41 |1,027|0.22|25.43™"| -32.74 |-2.57| 198 | 0.03 | -1.14 | -34.58 | 4.76
<! -21.41 | -14.33 | 1,005 (0.22(24.47""| -17.37 |-2.71| 228 | 0.04 | -0.88 | -17.15 | 5.18
3 -14.33 -3.83 1,856 {0.40|30.52""| -9.35 |-2.46| 617 | 0.10 |-3.417"| -8.96 3.12

21.13 31.72 24 10.01|-1.99"| 26.07 |-7.38| 1,351 | 0.22 | 7.31"" | 26.33 | 0.16
31.72 37.35 9 0.00| -0.66 33.71 |-4.11| 562 | 0.09 | 4.56"" | 34.45 | 0.11
37.35 65.82 9 0.00| -0.66 45.69 |-3.57| 818 | 0.13 |11.00""| 44.40 | 0.11
A 4,606 | 1.00 -14.25 |-2.79| 6,114 | 1.00 16.25 1.04

2
3
4] -3.83 21.13 676 |0.15(-18.37"| 2.17 |-4.00| 2,340 | 0.38 |-11.35""] 10.42 | 0.83
5
6
7
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Abstract: Delta of the KOSPI 200 Index Options

Dam Cho
(damcho.chonnam.ac.kr)

Revised: November 6, 2016

This paper is an empirical study on the delta of the KOSPI 200 index options, which
measures the sensitivity of option prices to the index changes. I used the daily price data
of the nearest-maturity contracts from January 4, 2010 to June 9, 2016(total of 1,591
days).

The major findings are as follows; Firstly, as expected, the deltas increase from 0 to 1
for call options and from -1 to O for put options respectively as moneyness increases.
Secondly, deltas do not have explicit relationship to days to the maturity. Thirdly, deltas
of call option become smaller to the positive momentum, and those of put option become
larger to the negative momentum. This finding means that call and put option prices
become less sensitive to the upward or downward movement of the KOSPI 200.

The last and most important findings are those about to the outliers of delta. The

outlier for call option is defined as A_; <0 or A, > 1, and the outlier for put option

is that of A, <=1 or A, > 0. The frequency percentage of outliers is 32.6% for call

put
option and 31.2% for put option. These numbers are thought to be unexpectedly large
and probably explain why so many investors take options as speculation or gambling.

The frequencies of outliers closely related to such option features as daily index
change, daily trading volume, days to the maturity and moneyness. Among them, the
occurrence of outliers appears to be closely related to option moneyness; the outliers
larger than 1 for call options and smaller than -1 for put options are observed more
frequently than expected for in-the-money options, which shows overreaction to good
news and can be regarded as an evidence of overconfidence among option traders.

Key words: index option, delta, overreaction, moneyness, outlier.
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