Pr[(AUC) N (BUD)N D] =Pr(AUC)-Pr[(BUD)N D] =
(0.47 + 0.17 — 0.47 x 0.17) x Pr(BN D) =
0.5601 x 0.79 x 0.55 = 24.34%

T1]12]13]14
12222324
13233334
14| 2434 44

(all equally likely) converts to the following joint distribution

YWX[1[2]3] 4
1 1
Sl T
B mea B
3 |i6lialigl Ol 1g
1 [ Z [ Z 1 Z =%
16 16 16 16 16
T T 52731
| |16 | 16 | 16 | 16| |

E(X) _ 74104944 _ 15 E(Y) _ 146415428 25

Cov(X,Y) = 1+4+4+6§k12+1%+8+16+24+166 _ %_x 5 _ 2
Wi|-5| 0 10 | 395
Pr| 5% |35 (35 | &
(a) B(X) = 754+1k30+395 =l oy = \/55+1522+3952 102 — 97.269
(b) (35%)3 +3 x 3% x (5)2 = 11.16%
(a)
Pr(A) = Pr(A|By) Pr(By) + Pr(A|Bs) Pr(Bs) + Pr(A|Bs) Pr(Bs) +
Pr(A|B )Pr(B4) + Pr(A|B5) Pr(B5) + Pr(A|Bg) Pr(Bs) =
1 1 1 1 &
2 R R = 40.10%
6
(b) 6 20
-6 . 14 -5
+1+
— 2 1__ 2 —r = 48.05%
R R R

E(Y)=012+0.17+4 x 0.21 + 16 x 0.27 = 5.45
E(Y?)=0.12+0.17+ 16 x 0.21 + 162 x 0.27 = 72.77

oy =\ 72.77 — 5.452 = 6.563



5. We need to prove:

Pr[(AuB)NC) Pr(AnC)  Pr(BNnC) Pr(AnBNC)
Pr(C) PrC) | PrC)  PrO)

Pr[(AUB)NC)=Pr(ANnC)+Pr(BNC)—-Pr(ANBNC)
Starting from LHS:
Pr[(AUB)NC)=Pr[(ANC)U(BNC)] =

Pr(ANC)+Pr(BNC)—Pr(ANCNBNC) =
Pr(AnC)+Pr(BNC)—-Pr(ANBNC)

6. Let B (C and D) means Mr. B (C and D) getting more than 1 ace;
A represents Mr. A (the first player) getting 1 ace. We need

P(BNCND|A)=Pr(BUCUDI|A) =
1-Pr(BUCUDIA) =

1 —Pr(B|A) —Pr(C|A) — P(D|A) =
L3 DE) Q) _ gy 0y

(5)
7.
Y\ X 0 1 ) 3
0 04+0+0 0 0 0
T [ 0+1+0)c] Ar1ti)e 0 0
2 | (0+4+0)c| 1+4+2)c| 2+4d+4)c 0
3 0+940)c| 14+4943)c| (2+9+6)c| (B3+9+9)c

or

(a)
Y\ X 1 2 3
1 c | 3c 0 0 %
2 4c | 7c | 10c| O %
3 [9c¢]|Be]|17c]|21c|| B
which implies that ¢ = %.
(b)
Xl[Yy=2(0|1 2
Pr | [sr]aF




