
STAT 651 Midterm Test (55 minutes) - 3pm - 3:55pm March, 2010

NAME: Total number of Marks: /25

There are 6 questions in this paper, do not be deterred, they are all straightforward.
Read each question carefully. There are questions on both side of the page. The number of
marks for each question are given in brackets. Be smart about how you answer. If you can’t
answer one question move on the to next and return to the questions you could not do after
answering all the other questions!

Rubric: This exam is an open book exam you can use all written materials that you
want, normal tables and a calculator.

Write your solutions in the question paper.

GOOD LUCK!



Spare page.



(1) Suppose you can draw from the following four populations and calculate the sample
mean. Which population with sample would you choose, and explain why?

(A) The population variance is 1 the sample size is 40.

(B) The population variance is 2 the sample size is 80.

(C) The population variance is 0.25 the sample size is 20.

(D) The population variance is 0.5 the sample size is 60.

[2]

(2) A doctor wants to investigate the probability that two siblings (brothers and/or sisters)
are over 9.5 pounds. She uses the following information.

The probability a randomly selected newborn baby is over 9.5 pounds is 0.05.

The probability that a new born baby is over 9.5 pounds given that its older sibling
birth weight is over 9.5 pounds is 0.2.

(a) Calculate the probability that both siblings are over 9.5 pounds. [2]

(a) Based on the information above do you think the birth weight of siblings are
independent of each other? Give a reason for your answer. [1]

(3) A draw 200 random samples, each sample is of size 40 (n = 40). For each sample,
I construct a 90% confidence interval for the mean. On average how many of the
confidence intervals will not contain the population mean. [1]



(4) Consider a population which has mean µ and variance 2. Suppose we draw random
samples of size n = 10, n = 50 and n = 200, and for each sample we calculate the
sample mean X̄. In the boxes below draw the distribution of X̄ for n = 10, n = 20,
n = 50 and n = 200. Indicate the mean and standard error of X̄ on the plot. [3]

n=10

n=50

n=200



(5) I draw of random sample of 15. The QQplot is given below. Suppose that the sample
mean is X̄ = 0.606 and the population variance is σ2 = 1.
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(a) Construct a 95% for the sample mean. [2]

(b) Based on the QQplot comment on whether the 95% CI for the sample mean is
reliable. Give a reason for your answer. [2]



(6) Anthropologists are trying to classify what they believe are ancient handaxes (ancient
knives) made by early hominid (ancient humans) found in the Olduvai Gorge, in East
Africa.

It is known that axes made by Ancient Human species A has mean length 2 inches.

But Ancient Human species B had learnt to make longer handaxes. These hand axes
had mean length longer than 2 inches.

It is known that the standard deviation of all handaxes from this age is about σ = 2
inches.

(i) Suppose we want to construct a 99% CI for the mean handaxe length from the
Olduvai Gorge, and we want the 99% CI to have length 0.05inches, how should
we choose the sample size? [3]

(ii) Anthropologists are collecting ancient handaxes samples from the Olduvai Gorge.
They want to investigate whether the handaxes found in this particular site were
made by Human species B.

State the null and alternative hypothesis that the Anthropologists want to inves-
tigate. [1]



(iii) Suppose that the anthropologists collect a random sample of 30 handaxes. Based on
this sample, the sample mean is X̄ = 3 inches. Test the hypthesis stated in (ii) (do
the test at the 5% level). [3]

(iv) Suppose that another group of anthropologists collect a random sample of 25 handaxes.
Based on this sample, the sample mean is X̄ = 1 inches. Test the hypthesis stated in
(ii) (do the test at the 5% level). [2]
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(v) What is the chance of rejecting the null if the sample size is n = 20 and the alternative
is that the mean axe length is greater than 4 inches. [3]


