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Do the problems in the order they are given. Show all work and circle your answer.

(10 points)
1. A fair coin is tossed 20 times with S = the number of heads. Compute the value of # which

defined as the following ratio of probabilities

_ Pr[S=14]

p= Pr[S=17]

(10 points)
2. Supposethat Z =aX + BY,where o and g are gny real numbers and where

E[X]:S, E[Y]=10, var[X ] =1, var[Y ] =4, corr[X,Y]:—%

What values of @ and S minimize -var[Z ] subject to the constraint £/Z ] =10.

(10 points)
3. Suppose that X is a random variable with probability density f(x)= Ae** for x>0 and

zero elsewhere. Calculate the following ratio for the random variable X

mean

median
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(15 point)
4. Supposethat ¥, =X, +¢&, ,fort=1,...,Nand where E[¢ ]=0,var[¢ ]=0",

cov(e,,e, )=0 fort#s, and cov(e,, X, )=0 foralltands.
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(5 points) (i) Calculate the variance of the estimator ,B '=

kg

. Y
(5 points) (i) Calculate the variance of the estimator f = Z :

2

(5 points) (iii) Show which is smaller (i) or (ii) ?

(15 points) .

5. Alarge school claimed that at least 20% of its students are female. To test this, a teacher
sampled 400 students at random. The teacher claimed that he would reject the school’s claim if
the sample had less than or equal to 70 women. Assuming the true proportion is 20%, what is
the p-value of his test?

(10 points)
6. Calculate each of the following assuming Pr/B] =—;— and Pr[ANB] :—}1- and

Pr[AUB]=1 with B° =the complementof B (ie. B°nB=J)

(2 points) a. Pr[B|A] =

(2 points) b. PrfAuUB‘] =

(2 points) c. Prif(A“NB)U(ANB] =
(2 points) d. Pr[A"NB°] =

(2 points) e. Pr[ANB|B] =

[



(15 points)
7. The following data are independent samples taken on random variables X and Y, which are
known to have distributions N(u,,1) and N(u,,2), respectively. Note that the variances of X

and Y are known exactly and are different.

Fwd

8| 0.74 |0.80
57| 068 |-1.19

Led

X [-013 137 | 028} 221 | -037|-060)-0.85] 230} -035| O
Y |[-324]196 (223|046 092|037 085|042 097 |-0
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Use the standard normal table below to test the hypothesis H, . u, =y, against the
alternative H, : 1, # p, assuming a =0.05 as the significance level, and answer the following

questions.

(5 points) (i) What is the exact formula for the test statistic?
(5 points ) (ii) What is the sample value of this test statistic?
(§ points ) (ii) Do you reject H, for this value of the test statistic? Why?

( 15 points)
8. The following data are independent samples (rounded for convenience) on random variables X

and Y, which are known to have distributions N(3,0;) and N(3,0} ), respectively. Note that

the means of X and Y are known exactly and are equal to 3.

X 3 3 5 4 1 1 3 2 2 5 3 4
Y 2 5 5 1 1 3 1 5 6 3 2 4

Use the F distribution table below to conduct a two tailed test of the hypothesis H, : o, =0,
against the alternative H, : o, # 0, assuming an a =0.05 significance level and then answer the

following questions.

(5 points) (i) What is the exact formula for the test statistic?
(5 points) (ii) What is the sample value of this test statistic?
(5 points) (iii) Do you reject H, for this value of the test statistic? Why?
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Standard Normal Table
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