(Extreme Values) 2 Tail Dependence
2

(Collateralized Dept Obligations : CDO)

2.1 Correlation

(Correlation Coefficient) X Y

p[X {—

x <JY

Cov [X , Y] Covariance X Y
Cov[X,Y] =E[XY]-E[X]E[Y]
CFZ[X] , d Z[Y] Variance X Y

pLX, Y\ =0 Cov[X,Y] =0
Spherical Distribution
Standard Multivariate Normal X Y
Standard Normal N(0.1) " 0

1,000 13



PO PR |

; _}.-
P~
Y 0 <N O
o ;.. l:'"n-
-0.5 "., :. for " :..::—:.:':
1 e
" e
22 15 1 -0.5 0 0.5 1 15 2
X
2.1 Standard Multivariate Normal P 0
Y =aX+h P[Y =aX+h] = 1, vae«|{0} , el
P[XJ] = «
A<pyx, Y\ <1
Elliptical Distribution
Standard Multivariate Normal X Y
Standard Normal N{O,I) 0.7
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2.2 Standard Multivariate Normal P 0.7



2.2 Copula
Copula

(Marginal Distribution) (Uniform Distribution) [0,1]
C [ y11 " -> 710,11

1 C(X,.0nXy) X

2. C(l...,IL,x,,l,....) =X I

3. («1...«,0),( ..., ,)e[0,1]" al< .

+-+xCc-i>.... 'C(%,........
)(y:D: al X)@zbj Je {I,...,«}

2 Distribution

2.2.1 Gaussian Copula or Normal Copula 2
DVO'Y) -
(. 2 +1)
c?'U->)= 1 1 exp 2Pt dsdt
2tt(1—4>2) 2 20-p Q)

-1< p[X,Y] <1 0 Univariate Standard Normal Distribution Function
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2.3 Gaussian Copula 0.7



2.2.2 t-Distribution Copula 2
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2.3

(ivariate Normal Distribution)

X I CR
X~n(jua? X (Probability

Density Function)

f(x):/(-Y? ,0-2):—JY=e - oc< x <0

-oc</y<x,0<cr2<oo

- 3.14159... €=2.71828...
/1
°2
X
1 X
Ex)=M
2 X
Var(x)~a2
3.
7. =0
4,
y3-0
(bivariate normal distribution)
XYT cop2ef 2
X,Y)t~N2(r1s12502,0\,p)  {X,Y)r 0
fix,y)=fey, M,/ |, 2, 2> )z 1, g 2 ,-cc<.Y<CO0,-CO<y<O00
2;rerjo2yi - Y2
X-Mi  y-M2 y-V2
9= -2 P
I- p 2 \ o A N2y

-oc <//, <o00,- 00</y2 <00,0 <CT2<o0c,0< ¢2<0 0 1< <1
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X
X~y X
IM =/b;v)=
V=1.23,..
v
X
1
2.
3.
4
(x ,y)t
XY)T

f{x,y)=f{x.y,v,p)=

-0 0<X<30,-30<"~"<0C

(Univariate t Distribution)

12

\%

(Probability Density Function)

r V +
1
R (V-I-I)/Z GO X 00
ﬂl( fo+x")
I V)
X
E{x)=0, vs 1
X
Var{x)=-"—,  v>2
7 =0, V>3
( 3(v-2) Vs 4

(Bivariate t Distribution)

m

M rd Vvi-~2 gy

1<P<1v=1.23,..

X2 -

1

2\
2pxy +y ez

v(t- P1)
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X:a,M +6,21
Y:a,M +6,2,
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(Exponential Distribution)

YA
X-BpA X
I =M ) Zg
-xIp 0<X
I (x)=1(x;/?)= P
0 x>0
X
1 X
2 X
Var{x)=~
X X BpA

p(x >a +b\x >a)= p(x >b) ,a b>o

< 00 ;/? >
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2.7 Tail Dependence

(Extreme Values)

Tail  Dependence!

Copula
X Y I, /72 Tail
Dependence X Y
lim Pl)’ > FZ"(UHX > Ff(u)J:
u—1
re [0,1]
re(0,1] X o
r=0 X Y
2.8 (Monte Carlo Simulation Technique)
1
2.
(Simulation)
3.
(Power of statistic test)
4.



1 (Generate random number)

[0.1]

(Replication)

(Counter
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