Solutions to Problem 1.

a. Y is discrete, because the cdf Fy(a) is a step function.

b. Since Y is discrete, we want its pmf. We see from the cdf Fy that Y takes values 1, 3, 5, 7 and 9 (where the jumps in
the cdf occur). So, the pmf of Y is:

py(1) = Fy(1) - Fy(=00) =02 -0=0.2
py(3) =Fy(3) - Fy(1) =0.5-0.2=0.3

py(5) = Fy(5) - Fy(3) = 0.6 - 0.5 = 0.1

py(7) = Fy(7) - Fy(5) =0.9-0.6 = 0.3
py(9) =Fy(9) - Fy(7) =1-0.9=0.1

c. E[Y]=1-py(1)+3-py(3)+5-py(5) +7-py(7) +9-py(9) = 4.6
d. Var(Y) = E[(Y - E[Y])?]

=(1-4.6)" py(1) + (3-4.6)*- py(3) + (5-4.6)" - py(5) + (7~ 4.6)*- py(7) + (9 - 4.6)* py(9)
=7.04

e. The maximum value of Y is 9. This can be seen from the cdf Fy: the smallest value of a such that Fy(a) =1is
a=9.

Solutions to Problem 2.

a. In general, F;(a) = f fx(b) db. Since the pdf comes in pieces, we need to find the cdf in pieces as well.

. IfaSO,thenFX(a)zf 0db=0.
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Putting this all together, we get:

0 ifa<0
ﬂz :
£ if0<ac<l
Fx(a) =12 -
x(a) 2a-% -1 ifl<a<2
1 ifa>2

b. E[X]:[:afx(a)da
=[ia'Oda"'/(;la-ada+[12a'(2‘a)d‘1+/looa'0da=1
c. Var(X) = /::(a—E[X])ZfX(a) da
:[i(a_l)z'OdQJrfol(a_l)z'adaJ“v[IZ(a—l)z-(Z—a)daJrfloo(a—l)z-Oda:é



d Pr{b <X <3h =B - Ee(D) =102~ 307 = 5

e. The maximum possible value of X is 2. This can be seen from the pdf fx: the largest value of a that has positive
density (i.e., fy(a) > 0) is 2 — ¢ for arbitrarily small € > 0.

Solutions to Problem 3.

Define:
0 if walk-in . . ) )
) 1 if MRI given 1 if admitted to ICU
A =41 ifambulance M = ) = .
] ) ) ) 0 otherwise 0 otherwise
2 if public service vehicle

We are given:

Pr{A=0}=0.43 Pr{A=1}=0.53 Pr{A =2} =10.04
Pr{M=1|A=0}=0.63 Pr{M=1|A=1} =0.73 Pr{M=1|A=2}=0.59
Pr{I=1|A =0} = 0.002 Pr{I=1|A=1}=0.11 Pr{I=1|A=2}=0.06

a. Pr{A=0and M =1} =Pr{M =1|A=0}Pr{A =0} ~ 0.2709

b. Pr{I=1} = 22: Pr{I=1|A=a}Pr{A=a} = (0.002)(0.43) + (0.11)(0.53) + (0.06)(0.04) ~ 0.062
Pr{A=landI=1} Pr{I=1|A=1}Pr{A=1} _(0.11)(0.53)

CPr{A=1]I=1) =
¢ PriA=1lI=1} Pr{l=1 Pr{l=1} 0.062

~ 0.9403



