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Instructions: Please write clearly and diligently. You may use the reverse pages if you need extra space,
provided you make a comment on the front page. If this is still not enough please raise your hand and

request more paper. You should NOT use your own scratch paper. This test booklet contains 4 pages and a
total of 7 problems.

1. Consider the following three studies:

Study 1: An animal researcher was interested in cats’ abilities to survive surprisingly high falls
if they had time to twist round and prepare for the impact. Vets in New York City recorded
incidents of cats falling out of apartment windows. The data was divided into three groups:
cats that fell from one or two storeys above the ground; cats that fell from three to five storeys
above the ground and cats that fell from six or more storeys above the ground. The proportion
of cats that survived in each group was then compared.

Study 2: A random sample of 100 students is asked to keep a diary in which they record their
clothing expenditures for the next three months. The expenditures of males and females are
then compared.

Study 3: A sample of 50 shoppers at an appliance store is split into two groups. One group is
shown a television commercial for a new range of appliances that has been filmed in the same
style as previous television commercials for the store. The second group is shown a television
commercial for the same new range of appliances that has been filmed in a totally new style.
An hour after viewing the commercial, each of the shoppers was asked what they could recall
about the new range of appliances and a score based on their recollection was recorded. The
recall scores were then compared for the two groups.

For each study, describe what are the units and what treatment is being compared.
Study 1:

Study 2:
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Study 3:

Which of the three studies would be described as experiments and which would be
described as observational studies?

Study 1:

Study 2:

Study 3:

For the studies that are observational, briefly explain why an experiment could not be
carried out instead.

2. At one stage in the process of producing silicon chips, a very thin layer of silicon oxide is deposited on a
wafer. The wafer is then broken up into chips. Using the following data from Technometrics (1994), draw
a stem-and-leaf plot of the thickness of silicon oxide in 30 such chips. The thickness has been measured in
a special unit for very small distances called Angstrom units, Å.

840 900 930 940 950 960 970 980 990 990 1000 1000 1000 1010 1010

1030 1030 1030 1040 1040 1050 1050 1050 1050 1050 1070 1070 1100 1100 1120

Complete the stem-and-leaf plot for these 30 thicknesses.

Units: 9 | 5 = 950Å
8 |
8 |
9 |
9 |
10 |
10 |
11 |

For this data set, the median is:
950Å

1030Å

1010Å

1012Å

1020Å
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The lower quartile for the above data is (why?):
840Å

940Å

985Å

975Å

980Å

Which of the following statements is/are not a feature of the data?
The interquartile range is 70Å.

The range is 270Å.

The mode is 1050Å.

The median is 1020Å.

Those observations with values 1100Å or more represent about 10% of the
distribution of thicknesses.

3. Draw a graph representing the basic types of variables we have discussed. Describe the differences
between them and give 2 examples of each type.

4. A 2 year record of quarterly sales revenues and the corresponding advertising costs from a large
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retail outlet is given below. Draw a scatter plot of the data, fit a trend curve by eye and describe anything
interesting you see in the plot.

Quarter 1 2 3 4 5 6 7 8

Advertising
Costs ($1,000s)

10 12 8 20 11 15 10 25

Sales Revenue
($1,000s)

342 347 318 350 351 346 345 367

380

360

340

320

300

6 8 10 12 14 16 18 20 22 24 26

5. The probability distribution function of a continuous random variable is represented by a density curve.
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How are probabilities represented?

What is the total area under the density curve?

What parameter is at the point where the density curve balances?

When we calculate probabilities for a continuous random variable, does it matter
whether interval endpoints are included or excluded?

Write down some features of the Normal distribution p.d.f. curve.

What are the parameters of the Normal distribution?

6. The natural gestation period for human births, X, has a mean of about 266 days and a standard
deviation of about 16 days. Assume that X is Normally distributed with a mean of 266 days and a standard
deviation of 16 days. 3. Using the table at the end of the test book, draw the area of interest and calculate
the proportion of women who carry their babies for:

Less than 245 days (i.e., deliver at least 3 weeks early).

Between 255 and 280 days.

Longer than 287 days (i.e., the baby is more than 3 weeks overdue).

7. If X is a random variable from a distribution with mean mX=25 and standard deviation sX=3, and

Y=-1.2X+5, compute the mean and standard deviation of the variable Y, mY, sY. Standardize Y and

compute the 80th percentile for the distribution of Y.

5 of 6



6 of 6


