ECSE 304-305B Solutions to Assignment 9 Winter 2007

Solution 9.1
(a)
If p=0, then

fX,Y(ﬂU,Z/) = 2#01102 GXp{_% [(x —01m1> n (y—a2m2> ]}

- v e
= fx(@)- fr(y).

Hence, X and Y are independent.
(b)

PIXY >0] = P[X>0,Y >0]UP[X <0,Y <0

S/

= PX>0Y>0+PX<0Y<0+PX>0Y>0nNP[X<0,Y <0
=
Since m; = mg =0, p =0, X and Y are zero mean, independent Gaussian random variables.

Hence
P[X>0,Y >0 = PX>0PY>0=1/4
P[X <0,Y <0] = P[X <0]P]Y <0]=1/4,
and PIXY >0]=1/4+1/4=1/2.

()

Rl,l = E(X — m1)2 = O'%
R272 = E(Y - m2)2 = 0'3
RLQ = E(X — ml)(Y — mg) = FXY — mi1mse

since EXY = poioy + mima,

R1,2 = pPoO102 ZRQ,L



then for n = 2,

02 g10
@r)"2|detR|V? = 2 |det | 1 P77
PO102 O'%

_ 2 2 2 2 _2\1/2
= 2m (0102—,0 0102)

= 27moy09(1 — p?)V/2

Solution 9.2

(i)

fxy(z,y) = mexp —%(%y)z},ly
= zﬂl\/gexp{—%(xQ—f—yQ—xy)}
(ii) From Yxy, we know pxy = %
(i)
1 -1 1- 2 2
puy = E 1 Xy + i = i

1
Yy = —= Yxy — =
V2 | 211 11 | V2

(iv) From Xy, we know pyy = 0.

(v) Since
U
~ N (MU,W ZU,v) )
we have
fov(u,v) = 1 exp —1 [(u v) — ,uT } »ol
) ) ZW’EU,Vlé 2 ) Uv Uv
1 - 2 2 2
_ eXp{_(u ) v+ 1) }
213 6 2
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Solution 9.3

From
1 2?2 — 22w + 2w? 1 1 1 -1 2
—expy — = —exp |—=(z,w)
2w 2 2w 2 _1 2 w
- —1
1 1 2 1 z
- % exXp 5 (Za ’LU) 11 w ’
we know
0 1
,uZ,W = 5 and ZZJ/V -
0 11
Since
X 2 —3 Z
Y 0 4 Wl
2 -3 0 mq
Uxy = Hzw = = , and
0 4 Mo
- C I )
2 =3 2 =3 5 —4 o 010
Yxy = Xzw = = GG R,
0 4 0 4 —4 16 pPO102 0%

with o1 = V5, 00 =4, p = _\%7 and det R = 64.

Hence

Ixy(z,y)

2 2
1 (52) 20 (=) (522) + ()]

= exp { —
2wo1094/1 — p? P 2(1—p?)

1 1622 + 8zy + 5y?
= ——expy —
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