Problem 1.
I. Which of the following is a random variable?

a) The population variance

b) The sample mean

c) The variance of the sample mean
J d) The smallest value in the sample

\f e) The estimated variance of the sample mean
f) The sample size

Il. True or False?

—i'me g) The center of a 95% confidence interval for the population mean is a random variable
False h) A 95% confidence interval for u contains the sample mean with probability 0.95
Folse i) A95% confidence interval contains 95% of the population

Clse i) Out of one thousand 95% confidence intervals for w, 950 will contain .
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Problem 2. Consider a population of size N=5, the members of which have values x,,x,,x,,x,,x; .

1) If simple random sampling were used, how many samples of size n=3 are there?

2) Suppose that rather than simple random sampling, the following sampling scheme is
used. The possible samples of size n=3 are

{x15x27x3}’{x25x33x4}3{x37x47x5}5{x47x53x1}’{xﬁﬁxl3x2}

and the sampling is done in such a way that each of these 5 possible samples is equally
likely. Is the sample mean unbiased?
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Problem 3. Suppose X is a random variable with mean g and variance o?. Use the delta method to
approximate mean and variance of ¥ =log(X).

Hint: To approximate E[Y], use the Taylor series expansion of g(x) =log(x)at x = u to the second

order; to approximate Var[Y], use the Taylor series expansion of g(x)=log(x) at x = u to the first
order.
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Problem 4. An investigator quantifies her uncertainty about the estimate of a population mean by
reporting X, + 255 . What size confidence interval is this?

Hint: In may help to know the following value ®(2)~0.977, where ®is of the standard normal CDF.

Av\ o.ppvo\c{w‘a.*c, \00((—0(\% con(»\(o(euce T . Pﬂr r._ s

2 12

5} 1S 0 u\ALM.GuSQOK esbwele OQ G;
TL\(A$ " (;rac{w'ce 3 S);(—;, “s u;,eJ? EMS‘M 0{\ G)—(H (g{kc,{ G.)Zh .:5
T\Ae,. Ve.(mr-{ea( im*eyvvd (s 'éaqiu‘(g uh{(how)
X, +d sy
To ‘%\/\42 ol y we %ﬁmz ‘&c gohg § ?95. - &
e eﬂw,,.&\‘a.. is %ai,ww‘ 1o
P ()= P(2)
|- & = P)

i = ol (\__ @(2\\ ~ 0.046

)

\—-<{>(?d\t&,

—
—

5 X, x4 Sy U5 o sperexcte Q5.4 % conlidence interval

e = %S_.[{ "/,




)

Problem 5. The following table (Cochran 1977) shows the stratification of all farms in a county by farm
size and the mean and standard deviations of the number of acres of corn in each stratum.

Farm Size N, 1y Oy
0-40 394 5.4 8.3
41-80 461 16.3 13.3
81-120 391 24.3 15.1
121-160 334 34.5 19.8
161-200 169 42.1 245
201-240 113 50.1 26.0
241 + 148 63.8 35.2

a) Forasample size of n=100 farms, compute the sample sizes from each stratum for
proportional and optimal allocations.
b) Calculate the variances of the sample mean for each allocation and compare them to each

other
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