Given below is the joint pmf of two random variables (X, Y), Compute: E(X), E(Y), V(X), V(Y), E(XY),
E[X; given Y = 23], V[X; given Y=23], E[Y; given X=-20], V[Y; given X=-20], P[X<3, Y<=23]

X|Y y=17 20 23 35 48 p(x)
x=-20 0.02 0.03 | 0.07 | 0.02 | 0.06 | 0.2
0 0.05 0 0.05 0.1 0.2

1 0.05 | 0.03 | 0.02 | 007 | 003 | 0.2
3 001 | 002 | 003 | 0 |o004] 01
17 0.18 | 0.04 | 0.06 | 0.01 | 0.01 | 03

p(y) 026 | 017 | 018 | 0.15 [ 024 | 1

E(X) = Yx p(x) = —20(0.2) + 1(0.2) + 3(0.1) + 17(0.3) = 1.6

E(Y) =Yy p(y) = 17(0.26) + 20(0.17) + 23(0.18) + 35(0.15) + 48(0.24) = 28.73

V) = N(x— EQO) px) =
=0.2(—20 — 1.6)2 4+ 0.2(0 — 1.6)2 4+ 0.2(1 — 1.6)2 + 0.1(3 — 1.6)?

+0.3(17 — 1.6)? = 165.24

V() =3(y —EM) p(y) =
= 0.26(17 — 28.73)2 + 0.17(20 — 28.73)2 + 0.18(23 — 28.73)2

+0.15(35 — 28.73)% + 0.24(48 — 28.73)%? = 149.6571

EGN) = ) > ayn(x,)
x oy

= (—=20)(17)(0.02) + (—20)(20)(0.03) + (—20)(23)(0.07) + (—20)(35)(0.02)
+(—20)(48)(0.06) + 17(0.05) + 20(0.03) + 35(0.07) + 48(0.03) + 3(17)(0.01)
+3(20)(0.02) + 3(23)(0.03) + 3(48)(0.04) + 17(17)(0.18) + 17(20)(0.04)

+17(23)(0.06) + 17(35)(0.01) + 17(48)(0.04)

= —4.07
xp(x,y = 23)
E(X|Y =23 :Zx <y = 23 :Z—
X1 ) p(xly ) OEEE)
1
= 575 (720(0.07) +0.02 +3(0.03) +17(0.06) = ~1.5

V(X|Y = 23) = E(X — E(X|Y = 23))° = (1.6 + 1.5)2 = 9.61



= = _ oy = §PGx = —20
EY|X = -20) = Zyp(ylx = —20) = G = —20)
= % (17(0.02) + 20(0.03) + 23(0.07) + 35(0.02) + 48(0.06)) = 30.65

V(Y|X = —20) = E(Y — E(Y|X = —20))° = (28.73 — 30.65)% = 3.6864

P(X <3,Y<23)=0.02+0.03+0.07+ 0.05 + 0.05 + 0.03 + 0.02 = 0.27



