STAT/MA 41600
In-Class Problem Set #9: September 11, 2017
Solutions by Mark Daniel Ward

Problem Set 9 Answers

1. The probability that Leo takes n rolls and Melissa takes n rolls is (5/6)"1(1/6)(1/2)""1(1/2) =
(5/12)"71(1/12). Therefore, we get P(X =Y) =Y "2, P(X =Y =n) =Y 22 (5/12)""}(1/12) =

/12
1-5/12 — /7.

2a. All of the values px y (z,y) are nonnegative, so it suffices to check that they sum to 1:
pxy(1,1) =1/T pxy(1,2) = 1/14; px y(1,3) = 1/21; px vy (1,4) = 1/28;
pxy(2,2) =1/7; px,y(2,3) = 2/21; px vy (2,4) = 1/14;
pxy(3,3) =1/7; pxy(3,4) = 3/28;
and px y(4,4) = 1/7; so, yes indeed, the probabilities sum to 1.
2b. We have px (1) = 1/7 + 1/14 + 1/21 + 1/28 = 25/84; px(2) = 1/7 + 2/21 + 1/14 = 13/42;
px(3) =1/7T+3/28 =1/4; and px(4) =1/7.
2c. We have py(1) = 1/7; py(2) = 1/14 +1/7 = 3/14; py(3) = 1/21+2/21 4+ 1/7 = 2/7; and
py(4) =1/28+1/14 +3/28 + 1/7 = 5/14.

3abced. We have py y(0,0) = (4/6)3 = 8/27. We can calculate directly px y (0,1) = (?)(1/6)(4/6)2—1—
(‘;) (1/6)2(4/6)1 + (g) (1/6)3 = 61/216. Alternatively, we can calculate the probability of no 4’s minus
the probability of no 4’s and no 5’s, i.e., px,y(0,1) = (5/6)3 — (4/6)> = 61/216. Similarly, we have
px,y(1,0) = 61/216. Finally, to get px y(1,1), we either have one 4, one 5, and a different value,
or we have two 4’s and one 5, or we have two 5’s and one 4, so pxy(1,1) = (3!)(1/6)(1/6)(4/6) +
(3)(1/6)2(1/6)+ (3)(1/6)%(1/6) = 5/36. We can double check that 8/27+61/216+61/216+5/36 =
1, so we have a valid joint probability mass function.

px.y (0,0) px,yv (0,0) _ 8
3e. We have pxy (00) = =350 = 5500 rox.y (10 = 872717216 = 04/125.
px.y (1,0) px.y (1,0) _ 6l/216
Similarly, we have px|y(1]0) = ( ));:(0) px,y(/(of)g)y-l-pxy(l,o) 5737617316 = 01/125.
P 0,1 px,y (0,1 61/216
3f. We have pX|Y(O|1) );:’/(1) PX, Y(Of(l)y'i‘px,Y(Ll) 61/216+5/36 = 61/91.
pxy (L) px,y(1,1) 5/36
Similarly, we have px|y (1]1) = );;(1) px,y(of(l)ipx,y(l,l) = §i/31615/% — 30/91.
4. We have:
px|y(11) =
pxpy(1[2) = BEX02 — U0 — 1/3; and pyy (2]2) = 22202 = 200 — 93,
1,3 2,3
pxy(1l3) = % = e = 1/5; pxy(23) = 25 = U1 = 1/5; and pyy(3]3) =
pxyy(3,3) 3/16 3/5
@ Be (1,4) (2,4) (3,4)
1/16 1/16
pxpy (114) = B = 7;16 =1/7; pxy (214) = B = ﬁ = 1T pxy (3l4) = 2505 =
1/16 _ (44)  4/16
ie =1/7; and pxjy (4]4) = Xl = U8 =47



