Chapter 20
Volatility and Skewness

. http://efinance.org.cn
Email: zlzheng@xmu.edu.cn



http://efinance.org.cn/
mailto:zlzheng@xmu.edu.cn

7] 72

TG aaFHH 24587
B 1) THE

[& &1z B 89 F) 7e

o TR IR F) B Felm B

i M

R LS

Copyright © 2020 Zhenlong Zheng



AT E

PEE300 .. |O.CFE imFE300f55HAN 020ﬂ55}§

000300 FiR300 3653.22 64.13

16.52% 21.95%
4104 5.61% 23.82%
383.8 8.91% 25.19%
350.2 8.89% 26.68%
321.0 10.31% 27.86%
286.4 10.15% 28.66%
256.4 11.09% 29.08%
229.4 9.55% 29.85%
204.8 11.06% 30.31%
185.4 11.55% 30.70%

Bl

%F’ A /&jﬁi?

1.79% 3629.51

3663.95

3588.78

0.00%

139.6012

211212,

03/20

151800  3200.00
7.1800  3250.00
30.5800  3300.00
46.9800  3350.00
67.7800  3400.00
83.1800  3450.00
103.1800  3500.00
126.1800  3550.00
151.5800  3600.00
182.1800  3650.00
3700.00 2326 -18.78% 38.27% 185.8200
3750.00 269.0 -16.36% 38.88% 172.2200
3800.00 305.2 -14.56% 39.02% 158.4200
3850.00 3322 -14.82% 39.38% 135.4200
3900.00 366.0 -14.37% 39.54% 119.2200
3950.00 408.6 -12.39% 40.48% 111.8200
4000.00 438.8 -13.38% 41.12% 92.0200
4050.00 479.0 -12.14% 41.17% 82.2200
4100.00 572.8 -2.29% 43.03% 126.0200
4150.00 617.0 -2.16% 43.39% 120.2200
Copyright © 2020 Zhenlong Zheng 3



F 3K

W) 5 IKF-
LIRS EN

K FH IR
KA i

KB F I3 Ty
KA F i iy 2 5y Rk

Copyright © 2020 Zhenlong Zheng



3 R R K B &

RO G EE i S CE
1 JF] [ 2 /}?@ﬁﬁ@*{ﬁﬁ—j’—_\*/ﬁﬁﬁi

Copyright © 2020 Zhenlong Zheng



(&G K ) &

W T HEA T 2 a8 T g EARILRAT ],

A

Bb 52 5 S wh 5 2R AR

A& A Black-Scholes#i 42 2 -~ X, (Black and Scholes,
1973) , RRSBESNF, ZFERKE RGBS FHARATESIK

ZES

EEeEmE, wTvEARZMRSA, BSAXTaeLEEA,
A TAELRBS X, 2 X F 89 S8 IR AL JF HA AN 489 8 2-S

Copyright © 2020 Zhenlong Zheng



Greek Letters

If the Black-Scholes price, cg IS expressed as a function of
the stock price, S, and the implied volatility, s .., the delta of
a call is

imp?
HCqs + HCss MSimp
p.S usimp US

s the delta higher or lower than ”Sgs

for equities?
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Why the Volatility Smile is the Same for European

Calls and Put

Put-call parity p + §€ 9 L ¢ +K €' holds for market prices (P and
Gnko) and for Black-Scholes-Merton prices (p,qand G

Asaresult, Pl PoGoid Gs
When P,.= Py it must be true that G.= G

It follows that the implied volatility calculated from a European call option
should be the same as that calculated from a European put option when
both have the same strike price and maturity
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Figure 90. Moment 2 = Variance

Distribution for Constant Volatility
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Figure 91. Moment 3 = Skew Distribution with Skew
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Figure 92. Moment 4 = Kurtosis® Distribution with Kurtosis
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Figure 93. Near-Dated Implied Volatilities with Smirk (Skew and Smile)
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