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Dependent Variable: S
Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 10/30/17 Time: 10:19
Sample: 1 200
Included observations: 200
Convergence achieved after 30 iterations
Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)
GARCH = C(3) + C(4)*RESID(-1)*2 + C(5)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 12098.19 46.81226 258.4405 0.0000
AR(1) 0.902733 0.037969 23.77567 0.0000

Variance Equation

c 377.9726 97.87290 3.861872 0.0001
RESID(-1)"2 0.148949 0.032052 4.647102 0.0000
GARCH(-1) 0.778950 0.034203 22.77433 0.0000
R-squared 0.838093 Mean dependent var 12051.70
Adjusted R-squared 0.837275 S.D. dependent var 193.9315
S.E. of regression 78.23034  Akaike info criterion 11.32160
Sum squared resid 1211757. Schwarz criterion 11.40406
Log likelihood -1127.160 Hannan-Quinn criter. 11.35497
Durbin-Watson stat 1.964489
Inverted AR Roots .90
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function call price =bs_european_call(S, K, r, sigma, time)
0,

(4

% DESCRIPTION:
% European put option using Black-Scholes' formula
% Reference:
% John Hull, "Options, Futures and other Derivative Securities",

% Prentice-Hall, second edition, 1993.

[
(4

% INPUTS:
% S: spot price
% K: strike price
% r:interest rate
% sigma: volatility
% time: time to maturity

% OUTPUT:

% call_price: price of a call option

[
(4

time_sqrt = sqrt(time);
d1 = (log(S./K)+r.*time)/(sigma.*time_sqrt)+0.5.*sigma.*time_sqrt;
d2 = d1-(sigma.*time_sqrt);
call price = S.*normcdf(d1)-K.*exp(-r.*time).*normcdf(d2);
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function put price =bs_european_put(S, K, r, sigma, time)

% DESCRIPTION:
% European put option using Black-Scholes' formula
% Reference:
% John Hull, "Options, Futures and other Derivative Securities",

% Prentice-Hall, second edition, 1993.
0

% INPUTS:
% S: spot price
% K: exercise price
% r: interest rate
% sigma: volatility
% time: time to maturity

%
% OUTPUT:
% put_price: price of a put option

%

d1=(log(S./K)+(r+sigma.*2/2).*time)/(sigma.*sqrt(time));
d2=d1-sigma.*sqrt(time);
put price=K.*exp(-r.*time).*normcdf(-d2)-S.*normcdf(-d1);

Ledlssl

! Options contract
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. Call Option
. Put Option

. Exercise price (strike price)
. American option

. European option

. Premium

. Bull spread

. Bear spread

. Butterfly Spread

. Harris

. Rudiger Kiesel

. loannis Papantonis
. Peter Carr

. Xiao-Tian Wang

. Muhammad Sheraz

. Rudiger Fahlenbrach
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(GARCH)
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. Exercise date or expiration date or maturity

Caal oabat K

. Generalized autoregressive conditional heteroscedasticity



