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9 2431 S{Ak
LI — N = e -]
o S AR (ol =3 201, £ 3/l)
S o 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 |¢iEad A&EE
g 2 0= 1,844.1| 2,017.9| 2,163.8| 2,309.4| 2,400.3| 2,587.1| 2,797.3| 2,982.0| 3,168.3| 3,389.0 7.00%
HY 9 g 4812| 5481| 6245 7255| 8204| 920.3| 1,0204| 1,1182| 1,211.2| 12795 11.48%
A 1,467.3| 1,586.5| 1,726.2| 1,8787| 1,987.0| 2,151.8| 2,311.0| 2,4082| 2481.3| 26552 6.81%
R e bl s 213 26.0 395 50.6 63.2 833 940/ 1008 91.3| 1107 20.10%
FA Gl =XHA 2 | 1,709.1| 2,031.8| 1,980.5| 2,1825| 2,269.4| 2,291.8| 24649 2593.3| 30580 2809.1 5.68%
EXHHE| 3190 3187 2788 3086| 3298 3724| 4128 4604| 5036/ 5403 6.03%
=848 179.1| 1450 137.1| 1443| 1194| 147.3| 1609| 1636/ 1389 1129 -5.00%
SAZ| 2 2R F (ol 23, &)
ST 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 |QE4 HEE
TS 185.9| 226.9| 2645 2882 2914| 3429| 3847 3916 4423 4768 11.03%
slg d oo 98.1| 116.8| 134.4| 1426| 1422| 163.2| 1885 194.9| 2224| 2203 9.40%
A 5.9 7.0 8.8 14.5 10.1 14.3 14.2 14.9 20.5 30.1 19.92%
o Zet S 213 26.0 395 50.6 63.2 833 940/ 100.8 91.3| 1107 20.10%
== 13.4 17.7 16.4 15.4 15.7 13.6 13.6 145 16.7 20.2 4.68%
ANesd 9 FXHEHE 309| 353| 252| 271 239/ 255/ 286 229 358 342 1.14%
olasds 3.7 6.1 6.6 5.2 6.2 9.7 14.0 13.0 9.6 12.1 14.21%
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AL 2012 2013 2014 2015 2016 2017 2018 | 2019.10.
KOSPI200 4035| 3678 4745| 3026 2748 4515| 3518 | 1441
HSCEI 1219 1942 4094| 4640 539 1678 | 4982 4404
EuroStoxx50 335 3225| 4944| 2754 5527 5792 4939
S&P500 11141 1268 | 1143| 3051 1725, 2750| 4030| 4036
Nikkei225 0.36 1.06 37| 1970 2243 239
HSI 971 | 27.14 197 1.25
—4—KOSPI200 —f=HSCEl == EuroStoxx50 ====S&P500 === Nikkei225 =g HSI
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China LC | USD2CMS [USD3OYCMST| SPsa0 | Ed& | ESH2

Wi SiE USD3ml WTl SP300 N225
KRW10CMS | ChinalC | SPS00° | ChinalC | ChinalC | HSCELH
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3. S9I&?

<Chambers, Foy, Liebner, and Lu (2014, RFS)>

Table 1
Realized average option returns estimated with historical optiondata
Puts Puts Puts Puts i ATM CN i PSP
k=0.94 k=0.96 k=0.98 k=1.00 i straddle spread 1  spread
BCJ: 1987-2005 —56.8% -52.3% —44.7% 299% | —15.7% 99% | -21.2%
CFLL: 1987-2012 —33.3% —47.6% —38.2% 278% | -14.9% ~102% i -21.1%
e o o o o o o o e o e I

The table reports monthly arithmetic mean returns for seven option strategies. BCJ denotes results from Broadie
et al.’s (2009) study; CFLL denotes results from this study. k = strike price of the put option divided by the
price of the underlying asset. The ATM strategy refers to a long at-the-money straddle; the CN spread refers to
a crash-neutral spread: and the PSP spread refers to put spreads that are long the at-the-money put and short the

6% out-of-the-money put.

<29 & (2016, 82 HF)>

2 7tE EFA S 7FE 2EdfE

Intra. Daily Monthly Intra. Dailv Monthly

2= 2.751 2.750 133 2,749 2.747 133

7} A =(K/S) 0.9565 0.9636 0.9634 1.0000 1.0000 1.0004

(7t = FTFHAD (0.0045) (0.0044) (0.0049) (0.0026) (0.0030) (0.0026)
Mean(%) 0.43 177 1 =33.62 -0.08 039 [ -12.67 |

Median(%) -5.92 1148 -100 <158 -1.92 -30.85

St.Dev.(%) 38.84 53.69 207.25 6.12 9.10 71.64

Skewness 4.2459 3.4608 4.5921 3.2509 3.1151 1.4862

Kurtosis 50.8319 26.0325 27.5887 31.7188 232317 6.2129

CAPM's a(%) -0.40 L% -20.97 -0.09 035 -12.397°17
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sHa A F

214+ =) =4

= -3 2] & =] 37 A 5=
- f]F G 0.5 1 21 : :4 . IS 10 | 20
14 21 (%) 100 100 74.87 I 29.70 14.76 ! 7.35
3y =21 (%) 100 100 76.84 | 3009 14.80 | 733
53 = =1 (%) 100 100 76.36 I 2057 14.43 | 7.11
10 == 2] (%) 100 100 78.2¢ I 29.60 14.22 | 6.95
203 2] (%6) 100 100 79.43 I 2584 13.50 | 6.58
T o o o o o o o o o o o o o o o o o e e e T
Hd B : F2+=HE+ b5l
L= 3 1= 3] ] Al 5=

N | s 1 S R IR
_— T2} (26) 100 100 74.87 ! 29.70 14.76 i 735
o ELS(%) 0 0 o |l 0 0 | 0
e F=21(%) 100 100 74.36 |' 27.60 1340 | 6.58
o ELS(%) 0 0 7.13 : 8.61 528 | 2.91
- =21 (%) 100 100 73.35 : 26.92 12.91 i 6.31
T ELS(%) 0 : 700 [ s.s3 5.19 | 2.83
o =21 (%) 100 100 72.80 : 26.09 12.30 | 6.00
o ELS(%) 0 0 13.62 : 1098 6.30 | 3.30
o F21(%) 100 100 73.12 : 24 .88 11.51 i 5.52
) ELS(%) 0 0 15.13 | 1158 6.33 I 3.27
F2 4] = WA 3H%) 0 0 346 |I 252 1.38 ! 0.71
| FH] = A SH%) 0 0 530 |i 542 3.24 | 1.75

(W)



M2k 2. 2H|CHY 2t=)

o m
“ =
1 —-= i
I < i
m B
“ o
i o 1
“ 5] !
“ Ko
1 — i
! 0
m oo
I KIo “
“ .
“ A
“ D
“ < i
| Ko
! _x._ i
| 5
i 1
m Mo m
“ o N
I ~ = R
i RO o uo 3 0l !
L KE om 4 “
“ T < X0 = i
Lol Ao < !
s oz i “
1 < - = = ~ i
L 0 Qom0 m R
I .1 _u_._O —_— =~ L On_ i
= < 23 Kk !
- 5o 2 = “
| X 0 ¢+ Koo
_.__m__.o —_ ~ K - K ]
O S EREC I
1 .A_._._ _._.__I - _.A i
i of & Z Ko
1 K _|_H_ An_ Pyl PN
buk owo KT g oW U0
o om § O @ T A
I R = N
o AN B
mM|_ _m_r_._”_ KO % K Mo = W m
R 0 H 7 U oz B0
| NN NN = N i
. . :
_ “

23

#4(2017): VaR E= =715 VaRo0f| 7|=35101

=2

0]




(o A R re)

M2, EH|CHE 2=

E Example i

i v 6 — Chances, Step — Down (90 — 90 — 85 — |

i i 95% Al 2| +=& 99% Al | =&

i 85 — 80 — 80) i

i , , : VaR ES VaR ES

I v' Single underlying asset :

i = P A _51.58% | —58.96% | —63.78% | —68.02%
1 v Volatility: 25% :

| , , i | ELS 0% | —21.17% | —38.53% | —50.89%
| v" Time to maturity: 3 years :

i v" Knock —in level: 60% i
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1
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b e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e e
BuyWrite Indexes ViX-related Benchmark Indexes
Butterfly and Condor Indexes
Ticker Index Ticker Index
BXM Cboe S&P 500 BuyWrite Index® Ticker index VPD Cboe VIX Premium Strategy Index
BXD Cboe DJIA BuyWrite Index BFLY Cboe S&P 500 Iron Butterfly Index VPN Cboe Capped VIX Premium Strategy Index
BXMC Choe S&P 500 Conditional BuyWrite Index I e e VXTH Cboe VIX Tail Hedge Index
BXMD Choe S&P 500 30-Delta BuyWrite Index LOVOL Choe Low Volatility Index
BXMW Cboe S&P 500 Multi-Week BuyWrite Index Collar Indexes VSTG Cboe VIX Strangle Index
BXN Cboe Nasdaq BuyWrite Index
BXR Choe Russell 2000 BuyWrite Index Ticker ey
BXRC Cboe Russell 2000 Conditional BuyWrite Index CLL Chos S&P 500 95-110 Collar Index
BXRD Ghoe Russell 2000:30-Deita BUyWrite Index CLLR Choe Russell 2000 Zero-Cost Put Spread Collar Index
Bay Gpoe S&E 50824 OTM Byl Index cLLZ Choe S&P 500 Zero-Cost Put Spread Collar

Funiinte lndaxes Put Protection Index

<Option — Based Strategic

Ticker o= Benchmark Index (SBI)
Ticker Index
PUT Cboe S&P 500 PutWrite Index
PPUT Cboe S&P 500 5% Put Protection Index ) CBOE>
PUTR Choe Russell 2000 PutWirite Index
WPUT Choe S&P 500 One-Week PutWrite Index
WPTR Choe Russell 2000 One-Week PutWite Index Risk Reversal Index

Combo Index

Ticker Index
RXM Cboe S&P 500 Risk Reversal Index
Ticker Index

CMBO Choe S&P 500 Covered Combo Index



et 3. =9

nek
ol

Annualized Returns

(June 30, 1986 - Mar, 29, 2018)

BXMD - Cboe S&P 500 30-Delta BuyWrite |
Index |

PUT - Cboe S&P 500 PutWrite Index 9.9%

BXM - Choe S&P 500 BuyWrite Index _ 8.8%
PPUT- Cboe S&P 500 5% Put Protection Index - 6.9%
30-yr Treasury Bd (Citi) - 6.7%
MSCI EAFE (USS) - B.5%
§&P GSCI - 3.9%

T2 &5 CiHe)

Standard Deviations (annualized)

(June 30,1986- Mar, 29, 2018)
PUT - Choe S&P 500 PutWrite Index 9.9%
BXM - Choe S&P 500 BuyWrite Index 10.5%

PPUT - Choe S&P 500 5% Put Protection Index 121%

30-yr Treasury Bd (Citi) 12.2%
BXMD - Choe S&Fi' 500 30-Delta BuyWrite | 128%
ndex
S&P 500 14.9%
MSCI EAFE (USS) 17.1%
S&P GSCI 20.3%
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Mot 3. =25 - =201 AME CIH{5]
- V. STI S T M omlm 2
<Natter(2018)>
SP500 TR BXM PUT CMBO BFLY CNDR CLL PPUT

| Mean (pa) 01034 0.0888 0.1003 0.0936 00628 0.0649  0.0642 | 5.?)?}?;{')'"5

| Vola (pa) 03 002100979 01060 01086 0067 01033 0172}
Semi-Vola (p.a.) 0.1605 0.1308 0.1446 0.1343 0.1014 0.1093 0.1034 0.1218
Cum. return 11.0888 8.3794 11.8883 0.5456 3.6131 43358 3.8553 4.1576
Skewness —0.5928 —1.2670 —1.8886 —1.2496 0.0605 —2.0832 —0.1708 —-0.3179
Kurtosis 4.2162 7.8561 12.0088 7.4806 2.6015 8.6469 2.7314 3.2375
Sharpe ratio 0.1511 0.1724 0.2139 0.1790 0.0932 0.1542 0.1014 0.0985
Sortino ratio 0.1358 0.1343 0.1444 0.1411 0.0992 0.0974 0.1011 0.0949
Stutzer index 0.1490 0.1664 0.2004 0.1727 0.0934 0.1470 0.1013 0.0982
Omega ratio 1.6475 2.1058 2.9390 2.0762 1.0974 2.8452 1.2587 1.2908
Appraisal ratio 0.0829 0.1580 0.0990 0.0735 0.1123 —0.0902 —(.0929
Max. drawdown —0.5095 —0.3581 —0.3266 —0.3813 —0.3375 —0.1366 —0.3547 —(.3892

SP500 TR BXM PUT CMBO BFLY CNDR CLL PPU1

CAPM alpha 00000 | 00142 00301%  00157% 00273 0.0256*  —00131 -00158 |
CAPM beta S 3 i 551 X130 S 2 1 X5 K .5 il
Leland’s alpha 0.0000 i 0.0226 0.0397 0.0230 0.0496 0.0466 -0.0015 —0.0056 i
Leand’sbeta 10000 06396 05858 04819 0M277 01765 066 0716
Whaley's alpha 0.0000 E 0.0156%%* 0.0208%=* 0.0154%%= —0.1036%** —(.0277%* —0.0350%** —(.0303%=:% i
Whaley's beta 10000 0.7007%%% 06465 e 07385 001465 U600 T T0SsAIR 065005
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<A =4l 2/(2018)>
i = cMBO BXY "
Mean | Std | Max | Min | Skew | EKut a0 | — oo oo

— K5P200TR — RF

KNOTR | 088 | 506 | 1507 | -1626 | 030 | 139 w0 | veowmom

K00 | 078 | 502 | 1507 | 1626 | 048 | L4 o _

919 CD | 027 | 010 | 030 | 011 | 038 | 063

BXM | 089 | 348 | 1203 | 481 | 165 | 658 2o

BXMC | 090 | 37 | 1203 | -I519 | 135 | 466 gl Ve i}

BYY | 095 | 40 | 1307 |53 | 118 | 3®

BMD | 093 | 420 |04 | 555 |07 | 3o )

PUT | 081 | 292 | 719 |-1589 | 267 | 1195 ° '
Ly CMBO | 098 | 345 [1006 | -1462 | 160 | 638 . | e =™ i

=t
15
— |

4

I
14

BELY | 045 | 362 | 794 | 580 | 007 | -1
CNDR | 081 | 284 | 625 | -831 | -120 L0l

CLLZ | 069 | 399 | 1294 | -1357 | -0.56 L7l
RXM 079 | 265 | 770 | -1316 | -220 | 1122

PPUT 041 | 421 | 1266 | 909 | 022 | -0.35
SMILE | 094 | 282 | 1009 | -1256 | -1.43 1.13
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