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BHSMEZ E§Hst TE X 29| Efficient frontier Efficient Frontier: risk & return profile
(Rﬁtgm) Return  Risk S&P 500  MSCIEM  UST 10y ) X} VIX
. KAl X
A+ AA 6.20 7.00 50.0 232 10.0 10.0 6.8
10.0
1 6.50 7.41 50.0 211 2.7 10.0 6.3
9.0
° 6.80 8.00 50.0 18.4 15.6 10.0 6.1
FA + MAH + XY + HES , - A
_A- °
8.0 k-4 720 8.97 50.0 157 185 10.0 5.9
7.0 " -k ° 7.50 9.83 50.0 12.9 215 10.0 5.6
A/_
. °
6.0 A . AL+ A + AR 7.81 10.74 50.0 10.0 25.0 10.0 5.0
. (Risk) 8.10 1.95 50.0 10.0 26.6 10.0 34
6 8 10 12 14 16 18
8.40 13.50 50.0 10.0 283 10.0 1.7
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What is volatility?
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Volatility premium = Implied Volatility - Realized Volatility
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VIX Index
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o =VIXx100
T =Time to expiration
F = Forward index level desired from index option prices
K, = First strike below the forward index level, F
K; = Strike price of the i th OTM option
K; = Interval between strike prices — half the difference
between the strike on either side of K
R = Risk free rate
Q(K;) = Midpoint of the bid-ask spread for each option
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VIX & S&P 500
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tHEM X|®SZF correlation table

b MZIZ SN K47 MBI 0}

OfAlOtet O|= A2 B HeAlZHE | Xto[of Ui2t HESd SEEA 7 Lk BO X 25

> X|'hoff =

BLEMX| =2 7| =X|£=2Zt correlation matrix

Dj=SAle] nEAe et HEY N 2E0| VIX X2t 7|EtX| o] HEL

=8 ¥

VIX SPX VSTOXX EURO VKOSPI  KOSPI200 VNKY  NIKKEI225 VHSI HIS MOVE JPMVXYG7
STOXX50
VIX
SPX
VSTOXX
EUROSTOXX50 1.00
VKOSPI (0.45) 0.58 (0.44) 0.58 1.00
KOSPI200 0.54 (0.50) 0.54 (0.52) (0.65) 1.00
VNKY 0.50 (0.49) 0.52 (0.46) (0.47) 0.63 1.00
NIKKEI225 (0.46) 0.55 (0.48) 0.58 0.53 (0.50) (0.58) 1.00
VHSI 0.47 (0.46) 0.49 (0.47) (0.51) 0.66 0.61 (0.45) 1.00
HSI (0.47) 0.56 (0.46) 0.54 0.70 (0.50) (0.47) 0.56 (0.49) 1.00
MOVE 0.31 (0.23) 0.33 (0.22) (0.29) 0.34 0.32 (0.23) 0.33 (0.24) 1.00
JPMVXYG7 0.53 (0.49) 0.55 (0.46) (0.42) 0.48 0.51 (0.34) 0.46 (0.42) 0.40 1.00

E1: 2010 O|F 7l E 7|5 A
}&: Bloomberg, AMEZH

MEZA | 2



3. 7|E} HESE X|=



HEM X|&#: SKEW X|$

» SKEW: CBOE Ol A 2HE5t= HEM X|E. OTM SMHEMO| 7152 =0|0 TAIA|EQ| ‘Tail Risk'S ZHst= K| Z
S JtsM2 MRX2E A

=~

SKEWS| A& FAA|E9| negative 7HAH
A

[ =) o
VIX K| SAstE ot MEE S35t Yt SKEWs= O|A& El Tail risko]| CHet 22 &3

> SKEW 7|= 130 O|AtO|H 2Oot& IO = mct

X[hal VIXK| 2= HEOo| = 745t SKEWX|$= 18 ||, VIX X|= &5 0|2 SKEW X|== Cia 2t3}
— FAAZEO 450 SAULS 23E| DT JX[THVIX), A 2|23 U X|FEH 2| A30] CHSF Tail risk 2 (SKEW) &E
SKEW X|£=2} S&P 500 VIX X|£= vs SKEW X|=
(pts) (%) (pts) (%)
2,900 - 160 48 - 160
L 155 43 L 155
2,700 150 L 150
145 38 145
2,500 l I I i
| 140 33 - 140
2300 “ N ‘ i ‘ [ 135 2 l e
| m 130 l | 130
\ | 23 I
2,100 ',l \ m" 'J“ I}, w 125 | 4 } | ' ‘ s
- 120 18 ) "l { | o0
1,900 \ “' i ll
L 115 13 115
1,700 A : : : : : : 110 g | | | | ‘ ‘ 10
rdid Tadod 1dsd tedTd tedor Tdsa 18t 1418 14998 15958 16918 T6H oY 17d5E  18H 1
——S&P500 (&%) —— SKEW X|== (£F) —VIX (&%) —— SKEW X|== (£F)
X}z Bloomberg, AM&S# ZH11: 2013 O historical return & standard deviationS 7 |&2.2 8t HIE max 50%

AtZ: Bloomberg, AP S#

HYBA | 24



v
i
>
¥
Io
§
o
-}
(@)
(]
(V]
s
Q
cl
o
o
Io
1>
rol
E
of
0x
=]
ror
>
p——
10

Ho
10
>
o[>
lo
Hu
]
_QE
JH
;—}“
=
(0]
=)
o
Q
_l:l_
N
T
ol
%
ro 0
il
oln
32
A
o 0

KOSPI200 E4AtA 2t

(%)
20 |
18 4 20184 3¢

14

10 ‘ ‘ ‘ ‘ ‘
™M 2M 3M 4M 5M 6M OSM  12M 18M 24M

Nikkei225 EAEA 2F

(%)

30 -
201814 3¢
//_/_ 2018 4€
20
10 :

™M 2M 3M 4M 5M  6M  OM 12M 18M 24M

XIE: Bloomberg, AAZH

Tl S0 &+ E Ao|2t= 7|ty Hh

23

21 20184 3¢
20184 42

19

17

15 : : :

M 2M 3M 4M 5M  6M OM 12M 18M 24M

EuroStoxx50 SEAtA 24

(%)

2 20184 3%
\//_J\/\ 20184 42

20

18 A

16 ! ! ! : :

™M 2M 3M 4M 5M 6M OM 12M 18M 24M

XI2: Bloomberg, AFHZH

MMEA | 25



ZH31: non-equity o HEZMX|&®

MAXA 2ol A, &=, XA S sfiSAtLtof Cisl 50| EXstE &E2 LAHSES AlLtsiA X7t AEE
=i EZ M 0|= 0|52 2|2y £ 2tetof ofeh 7|t Zo] =ofx|0 M HEd st
2= =22 XFeH 2|30 Hat N, MI= sEvEd 84S

77t SHR7tel SE0| XS5 M f7MHSE A= 0|F AZHEA|

-|)I

vVvVvVvyy

0|= 2xj8dsA: MOVE Index MZI= 2hg HES4: CVIX Index N7 HEM: OVX Index
(pts) (pts) (pts)
130 - 18 84 -
120 A 16 74 4
10 A
14 64 T
100 -
54
9 12
44
80 10 A
0 34
7 8 24
60 |
50 61 14
40 ; ; ; ; 4 ‘ ‘ ‘ ‘ 4 ‘ ; ; :
2010 2012 2014 2016 2018 2010 2012 2014 2016 2018 2010 2012 2014 2016 2018
Atz Bloomberg, AFES# At=: Bloomberg, AH8SH AtZ: Bloomberg, AM&S#

MMZEA | 26



> HlSEAHLH0f| CHor iAo fIAX[ 2 EXH. N 22 20 ofL|2 IXHQ HIO|H S E&st0] fId+ES 58

» Ol Al1: Predata Geopolitical Volatility Unites States of America
SNSAO|A D|=9| MX|Atgtn} S LIS 2L|E . SNSQ| &8Izt O =X9o| Z=E mtotsto] £=X|3} (0 -1009] =2 E3)

» Oj|A]2: Predata Donald Trump Presidential Volatility Index
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