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ANSWERS TO PROBLEM SET#2

I. This is a binomial case. n=25, and p=0.4. Let X=the number of patients who recover.

The drug will be discredited if less than 10 patients recovered. The desired probability is

25
P(X<9)= 1-P(X>10)=1->(0.4)"(0.6)** =1-0.5754=0.4246.
10

II. Let X be the average income. Then by property 2.10a in Handout#2,

X ~N(y, & )=N(50,100/25)=N(50, 4).
n

We need P(47< X <52). If we subtract the mean and divide by the standard deviation, the
resulting random variable has the standard normal distribution Z.
Therefore, the probability is equal to

47—5052552—50

4 4

P( )=P(-0.75< Z < 0.5).

Using the symmetry of the distribution, we have
P(-0.75<Z <0.5)=P(0< Z < 0.75)+ P(0< Z £ 0.5)=0.2734+0.1915=0.4649.
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3.EX)= 0/2, E(X*)=0%/3, E(X)=60’/4, E(X")=6"/5.
4. Var(X)= E(X*)—(E(X))* =6°/12,

Var(Y) = E(Y?)—(E(Y))’ = E(X*)—(E(X?))* =46"/45,

Cov(X,Y)=E(XY)-EX)E(Y)= E(X*)-EX)E(X*)=6/12

> (CouX,Y))’ o,

= 9375.
XY Van( X)War(Y)

2
5.0, is still equal to 0.9375 since it doesn’t depend on 6.

IVV. 1.
X Prob. X2 X3 X4 E(X) E(XA2) E(X"3) E(XM)
1 0.04 1 1 1 0.04 0.04 0.04 0.04
2 0.04 4 8 16 0.08 0.16 0.32 0.64
3 0.04 9 27 81 0.12 0.36 1.08 3.24
4 0.04 16 64 256 0.16 0.64 2.56 10.24
5 0.04 25 125 625 0.2 1 5 25
6 0.04 36 216 1296 0.24 1.44 8.64 51.84
7 0.04 49 343 2401 0.28 1.96 13.72 96.04
8 0.04 64 512 4096 0.32 2.56 20.48 163.84
9 0.04 81 729 6561 0.36 3.24 29.16 262.44
10 0.04 100 1000 10000 0.4 4 40 400
11 0.04 121 1331 14641 0.44 4.84 53.24 585.64
12 0.04 144 1728 20736 0.48 5.76 69.12 829.44
13 0.04 169 2197 28561 0.52 6.76 87.88 114244
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2.B(Y)= E(X*)=221,
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Var(Y)= E(Y?)—(E(Y)) = E(X*)— (E(X?))?

0.56

0.6
0.64
0.68
0.72
0.76

0.8
0.84
0.88
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0.96

13

=37304.8

7.84

10.24
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16
17.64
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109.76
135
163.84
196.52
233.28
274.36
320
370.44
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552.96
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4225

Cov(X,Y)=E(XY)-E(X)E(Y)= E(X*)—E(X)E(X?)=4225-13%221=1352

> (CouX,Y))

13527

3.0, = = ~0.943
X Yan( XWarY)  373048%52
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