
Final for Statistics 503
Statistical Methods In Biology - Fall 2001

Material Covered: Chapters 1–10 of Workbook and text
10th December

This is a 2 hour final, worth 25% and marked out of 25 points. The total possible
points awarded for each question is given in square brackets at the beginning of each
question. Anything that can fit on two sides of an 81

2
by 11 inch piece of paper may

be used as a reference during this quiz. A calculator may also be used. No other aids
are permitted.

Name (please print): . ID Number: .
last first

1. The box model related to the population of the number of missing teeth for nine
wolf hounds is given below.

0︸︷︷︸
wolf 1

1︸︷︷︸
wolf 2

2︸︷︷︸
wolf 3
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wolf 4
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wolf 6
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wolf 7
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wolf 8
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wolf 9

(a) [1 point] Draw one ticket (at random, with replacement) out the box model. We
expect the ticket to have a value of (circle one) 13

9
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9
/ 15

9
/ 16

9
/ 17

9
.

(b) [1 point] Use your calculator (with seed 7) to draw five tickets (at random, with
replacement) out the box model. The average number of missing teeth per wolf
for the five chosen wolves, is given by (circle one) 7
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/ 9

5
/ 10

5
/ 11

5
.



2. The number of snails, X, eaten by birds in a day is given by the following proba-
bility distribution.

X 0 1 2 3 4 5
P(X = x) 0.10 0.28 0.18 0.11 0.16 0.17

(a) [1 point] The chance at least 2 snails are eaten is:
(circle closest one) 0.18 / 0.38 / 0.56 / 0.62 / 0.65.

(b) [1 point] The expected number of snails eaten is:
(circle closest one) 0.41 / 1.45 / 2.46 / 3.45 / 3.76.

(c) [1 point] The standard deviation in the number of snails eaten is:
(circle closest one) 0.37 / 0.40 / 1.66 / 2.75 / 3.76.

3. The number of buzzards scavenging at a carcass, X, is a random variable with the
following distribution,

x 0 2 4
P (X = x) 0.4 0.4 0.2

(a) [1 point] Complete the sampling distribution of the average number of buzzards
that scavenge on two carcasses, X̄. Assume independence.

x̄ 0 1 2 3 4

P (X̄ = x̄)

(b) [1 point] The variance of X̄ is (circle one) bigger / the same as / smaller than
the variance of X.



4. A comparison of the number of defective genes on two different chromosomes was
undertaken, with the following results.

chromosome 1 chromosome 2
defective 451 322

total 39,345 17,834

(a) [1 point] The observed difference in the proportion of defective genes between
the two chromosomes is (circle closest one)
−0.00659 / −0.02976 / 0.01146 / 0.01806 / 0.02345.

(b) [1 point] The 95% CI for p1 − p2 is (circle closest one):
(−0.0068, −0.0044) / (−0.0078, −0.0044) / (−0.0088, −0.0044)
(−0.0098, −0.0044) / (−0.0108, −0.0044)

5. The number of forest fires counted when using two different forest management
techniques over a number of different seasons is compared below. Test if there is a
difference in the average number of fires for the two techniques at α = 0.05.

Technique A 116 109 92 87 133
Technique B 121 112 98 83 142

(a) [1 point] If a paired average difference test is used over five seasons, the p–value
is (circle closest one) 0.08 / 0.16 / 0.18 / 0.20 / 0.22.

(b) [1 point] If a difference test is used over ten different seasons, the p–value is
(circle closest one) 0.39 / 0.43 / 0.78 / 0.80 / 0.82.

(c) [1 point] In this case, it is most appropriate to (circle one) pool / not pool.



6. Consider the following table of length (inches) versus weight (pounds) of five
Atlantic salmon fish.

length 19 22 35 40 45
weight 2 4 12 16 21

Use a least squares regression.

(a) [1 point] If length is the independent variable and equal to 30 inches, we would
predict the weight to be, on average, (circle closest one)
9.25 / 9.35 / 9.45 / 9.55 / 9.65.

(b) [1 point] A 95% confidence interval of the slope, β1, is (circle closest one):
(0.48, 0.83) / (0.58, 0.83) / (0.68, 0.83) (0.78, 0.83) / (0.88, 0.83)

(c) [1 point] If weight is the independent variable and equal to 8 pounds, we would
predict the length to be, on average, (circle closest one)
27.68 / 27.78 / 27.88 / 27.98 / 28.08.

7. The observed data from a random sample of 354 patients in an investigation of
the effect of taking aspirin on hearing is given in the table below.

aspirin no aspirin subtotals
hearing enhanced 100 101 201
hearing unaffected 70 83 153
subtotals 170 184 354

Test whether taking aspirin or not is dependent on whether hearing is enhanced or
not at α = 0.01.

(a) [1 point] The p–value is (circle closest one)
0.44 / 0.45 / 0.46 / 0.47 / 0.48.

(b) [1 point] The critical value is (circle closest one)
5.63 / 6.63 / 7.63 / 8.63 / 9.63.

(c) [1 point] We (circle one) accept / reject the null hypothesis that taking aspirin
or not is independent of whether hearing is enhanced or not.



8. The effect of loudness and different musical artists on the heart rate of robins,
chosen at random from the grounds of PU/NC, is investigated.

loudness → soft medium loud
artist Natalie Merchant 7.2, 8.1 8.4, 8.2 8.9, 9.2

Matchbox Twenty 9.1, 8.7 9.2, 9.5 10.2, 12.7
Handel 3.2, 4.1 4.3, 4.1 4.7, 4.5

loudness → soft medium loud
artist Natalie Merchant treatment 1 treatment 2 treatment 3

Matchbox Twenty treatment 4 treatment 5 treatment 6
Handel treatment 7 treatment 8 treatment 9

Another variable, breathing rate, which is thought to influence the heart rates of these
birds is not investigated in this study.

(a) [1 point] Loudness is an example of a (circle none, one or more)
explanatory variable / treatment / confounding variable
factor / control

(b) [1 point] It is discovered later, after the experiment is complete, that,
unintentionally, all slow breathing rate robins are subjected to treatments 1,2
and 3, all medium breathing rate robins are subjected to 4, 5 and 6 and all fast
breathing rate robins are subjected to 7, 8 and 9. In this case, (circle one)

1. breathing rate is confounded with heart rate

2. breathing rate is confounded with artist

3. breathing rate is confounded with volume

4. heart rate is confounded with artist

5. heart rate is confounded with volume

(c) [1 point] To reduce the influence of the breathing rate confounder, (circle one)

1. breathing rate should be assigned to the robins at random.

2. volume should be assigned to the robins at random.

3. artist should be assigned to the robins at random.

4. the treatments should be assigned to the robins at random.

5. heart rate should be confounded with volume.



9. Consider the following sample size problems.

(a) [1 point] The sample size required to create an 89% confidence interval for average
bee count µ with a standard deviation of σ = 180 and where the width is
W = 100, is (circle closest one)
22.5 / 27.6 / 30.7 / 33.1 / 38.7.

(b) [1 point] The sample size required to create an 92% confidence interval for the
difference in the average infection level for the chimpanzees (1) and the average
infection level for bonobos (2), µ1 − µ2, with a pooled standard deviation of
σ = 320 and where the width is W = 20 is (circle closest one)
5456.4 / 5727.6 / 6279.2 / 6633.1 / 7138.7.

10. The number of genetic defects with varying amounts of nicotine content is inves-
tigated.

5% nicotine 71 37 35 41 49 50
10% nicotine 112 117 112 118 118 116
15% nicotine 140 180 180 190 190 170

Use various LSD tests to decide if there are any significant differences in the i–th
mean number of genetic defects and the j–th mean number of genetic defects, for all
i and j, at α = 0.05.

(a) [1 point] According to the Fisher LSD test, the following means differences are
significant (circle none, one or more)
(5%, 10%) / (5%, 15%) / (10%, 15%)

(b) [1 point] The Fisher LSD values are
(circle one) larger / smaller than the Bonferroni LSD values.



(1) (a) (iv) 16
9

(b) (iv) 10
5

(2) (a) (iv) 0.62 (b) (iii) 2.46 (c) (iii) 1.66

(3) (a) 0.16, 0.32, 0.32, 0.16, 0.04 (b) (ii) smaller

(4) (a) (i) −0.00659 (b) (iii) (−0.0088, −0.0044)

(5) (a) (ii) 0.16 (b) (iii) 0.78 (c) pool

(6) (a) (iii) 9.45 (b) (ii) (0.58, 0.83) (c) (iv) 27.98

(7) (a) (iii) 0.46 (b) (ii) 6.63 (c) accept

(8) (a) explanatory variable, factor (b) (ii) (c) (iv)

(9) (a) 33.1 (b) 6279.2

(10) (a) all pairs significant (b) larger


