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Daily Returns on S&P 500 and Microsoft
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I
SP500

Sample Moments:

mean std skewness kurtosis
— MSFT 0.0015998 0.02526 -0.2457 11.66
10/21/1987 " © SP500 0.0003916 0.01124 -1.4860 32.59
] = Number of Observations: 4365
> normalTest(msft.sp500.ts, method = "jb"
10/26/198f < L o1 (¢ P 10
Test for Normality: Jarque-Bera
10/19/1987] © [ -02
Null Hypothesis: data is normally
B - -0.3 distributed
0.2 ot
10&9&00%’ Test Statistics:
o1 4 B MSFT SP500
' z Test Stat 13693.1 160848.2
— B p-value 0.0 0.0
|1 | Dist. under Null: chi-square with 2 degrees
0.1 = of freedom
10/264398F © Total Observ.: 4365
10/19/99871° ‘ : ‘ =
2 0 2
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Scatterplot of Daily Returns
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SP500

Simulated Bivariate Normal Data
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Actual Returns Simulated Normal Returns
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Fit GPD to lower and upper tails of MSFT and SP500

Percent Data Points above Threshold

45 26 14 6 3

Percent Data Points above Threshold

53 42 21 11 6 3

MSFT, lower tail
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SP500, lower tail
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Evaluation of Fitted GPD to Lower and Upper Tails

MSFT Lower tail Fit

MSFT Upper tail Fit
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Actual Returns Simulated GPD Returns: No Dependence
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Kendall's tau and Spearman’s rho

> msft.sp500.tau = cor.test(msft,sp500,

+ method="k'")$estimate
> msft.sp500.tau
tau
0.3947228
> # compute Spearman®s rho using splus function cor.test
> msft.sp500.rho = cor.test(msft,sp500,
+ method=""spearman')$estimate
> msft.sp500.rho
rho
0.557072

Recall, Pearson’s linear correlation is 0.6
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Gaussian Copula: p=0
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Gaussian Copula: p =0.7
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Simulations from Gaussian Copulas

Normal Copula: rho=0 Normal Copula: rho=0.7
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Gumbel Copula: 6 =1
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Gumbel Copula: 6 =4
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Simulations from Gumbel Copulas

Gumbel Copula: delta=1 Gumbel Copula: delta=4
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Clayton Copula: 6 =0
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Clayton Copula: 6 =4
»
s
PDF o
s
Z S
= S NS
y 0s
02 02 X
1.0 = 1.0 L I
0.8 ~ 0.8 7
0.6 I 0.6 7
> >
04 S 0.4 |
0.2 ~ 0.2 7
0.0 T T T T T 0.0 7 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
X X
© Eric Zivot 2008




Simulations from Clayton Copulas

Clayton Copula: delta=0 Clayton Copula: delta=4
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Empirical Copula based on GPD Marginals
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mpirical Copula based on GPD Marginals
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Estimating the Tail Index
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MLE: GPD Margins and Gaussian Copula

> cop.-normal . fit
Fit Bivariate Copula by MLE --

RELATIVE FUNCTION CONVERGENCE
Log-likelihood value: 893.5

Normal copula family.
Parameters :
delta = 0.5797

Parameter Estimates, Standard Errors and
t-ratios:

Value Std.Error t value
delta 0.5798 0.0087 66.6810
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Copula Empirical vs. Fitted CDF
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