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Instructions:

1. This examination contains 8 pages, including this page.

2. You have 50 minutes to complete the exam.

3. The total score is 105. The extra 5 points serve as a buffer, so the highest score you can get is
100.

4. Write your answers clearly and legibly on the exam. Answers without sufficient work shown
will not receive full credit.

5. You may use a scientific calculator. Do not share a calculator with anyone.

6. The last two pages contain a formula sheet and the z-table. You may not use any other resources
including lecture notes, books, or other students.

7. Please sign the below Honor Code statement.

In recognition of the UF Student Honor Code, I certify that I will neither give nor receive unau-
thorized aid on this examination.
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1. (5 points) Which of the following statements CANNOT be an interpretation of the confidence
interval (−1.3, 4.4)? Circle your choice and write the letter in the blank below.

A. We are 95% confident that the true parameter is captured by the interval (−1.3, 4.4).

B. We are 95% confident that (−1.3, 4.4) includes the true value of the parameter.

C. The probability of the true parameter falling between −1.3 and 4.4 is 95%.

D. The procedure used to compute the confidence interval requires that the probability
of the confidence interval including the true parameter is 95%.

E. None of the above.

1.

2. (30 points) Are the following statements true or false? You do not need to give reasons.

(a) When making inference about one group mean, if we somehow know the original
distribution is a normal distribution, we do not need to check if the sample size n is larger
than or equal to 30.

(b) Small p-values support Ha and lead us to reject H0 and determine the results are
statistically significant.

(c) ANOVA determines if there is difference in population means for several groups by
comparing variability between groups to variability within groups.

(d) In a ANOVA test the null hypothesis is H0 : µ1 = µ2 = µ3. Then the alternative
hypothesis can be Ha : µ1 ̸= µ2 ̸= µ3.

(e) In one-way ANOVA, we find a significant difference if the test statistic is very large.

(f) Tukey’s Honest Significant Difference has family confidence 95% and individual con-
fidence smaller than 95%.

(g) Fisher’s Least Significance Difference has individual confidence 95%. When there are
three simultaneous comparisons, it has family confidence larger than 85%.

(h) Suppose the group means are 35, 27, 41, 33, 40, respectively. If the margin of error is
5.1, we will have four pairwise comparisons that are NOT significant.

(i) In two-way ANOVA, we always test for interaction first because it is easier than
testing main effects.

(j) In two-way ANOVA, it is okay that the response variable only takes finite values.
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3. A food factory uses an automatic canning machine to pack canned food. The standard weight
of each can is 500 grams. It is necessary to check the working condition of the machine every
day. 10 cans were sampled today, and their weights were measured and the summary statistics
were X̄ = 502 and S = 6.5. Suppose the can weight manufactured by the automatic canning
machine follows a normal distribution with mean µ and stand deviation σ (both are unknown).
We want to see if the machine works normally.

(a) (5 points) Write down the null and alternative hypotheses with respect to µ.

(b) (10 points) Find a 95% confidence interval for the µ. (Here are some values you might
find useful: t9,0.05 = 1.833, t9,0.025 = 2.262, t10,0.05 = 1.812, t10,0.025 = 2.228)

(c) (5 points) Suppose the confidence interval found in part (b) is (x, y). Interpret it.

(d) (5 points) Based on the confidence interval found in part (b), do you think the machine
works normally? Why?
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4. The market research department of a chain of hamburger restaurants wants to compare the
mean monthly sales of hamburgers under three different marketing strategies. It randomly
assigns 15 restaurants to the three groups, five per group. The sample means for the three
groups were 17.864, 15, and 12.136.

(a) (5 points) State one of the assumptions we need for conducting ANOVA test and how we
can check that assumption.

(b) (10 points) Fill out the ANOVA table below. Write down numbers in the blank below the
table. You do not need to show your calculation process.

Source df SS MS F p-value

Group (i) (iv) 41.00 1.02 0.389

Error (ii) (v) (vii)

Total (iii) (vi)

Table 1: ANOVA table

(i) (ii) (iii) (iv) (v)
(vi) (vii)

(c) (5 points) Which of the following quantities is equal to the p-value in the ANOVA table?
Circle your choice and write the letter in the blank below.

A. F2,12,0.05

B. F2,12,0.389

C. F2,14,0.05

D. F2,14,0.389

E. P (F ≥ 1.02) where F follows F distribution with degrees of freedom 2 and 12

F. P (F ≤ 1.02) where F follows F distribution with degrees of freedom 2 and 12

G. P (F ≥ 1.02) where F follows F distribution with degrees of freedom 2 and 14

H. P (F ≤ 1.02) where F follows F distribution with degrees of freedom 2 and 14

(c)
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(d) (5 points) What conclusion can we draw from the ANOVA table?

(e) (10 points) Compute the margin of error for comparing all mean monthly sales under
three marketing strategies using Bonferroni method with 97% family confidence. (Here
are some values you might find useful: t12,0.005 = 3.055, t14,0.005 = 2.977, t2,0.005 = 9.925,
t12,0.01 = 2.681, t14,0.005 = 2.624, t2,0.01 = 6.965)

(f) (5 points) Using the margin of error in part (e), do we find any pair(s) of means that
are significantly different? If yes, which pair(s)? If no, explain how you come to such
conclusion.
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5. (5 points) In two-way ANOVA, factor A has 4 levels (A1, A2, A3 and A4) and factor B has
3 levels (B1, B2 and B3). Draw an interaction plot that leads us to expect NO interactions
between factor A and B, but significant difference due to both factor A and factor B.
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Case Parameter Estimator Standard Error Sampling Distribution
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√
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+
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