
STA 3024 Exam 1 Spring 2023

Exam 1

STA 3024 Spring 2023
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UFID:

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.

Signature:
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1. (5 points) Which of the following statements CANNOT be a conclusion in significance tests?
Circle your choice and write the letter in the blank below.

A. We have strong evidence that the alternative hypothesis is true.

B. We do NOT have strong evidence that the alternative hypothesis is true.

C. We have strong evidence that the null hypothesis is wrong.

D. We do NOT have strong evidence that the null hypothesis is wrong.

E. None of the above.

1.

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

(a) A random and representative sample of size 100 can be used to make inferences about
the population.

(b) We roll a fair die n times and each time we record the number facing up. As n gets
larger, the distribution of the number facing up in one roll will get closer to a normal
distribution.

(c) In one-way ANOVA, the predictor is quantitative but the response is categorical.

(d) In a one-way ANOVA table, the degrees of freedom for Group must be smaller than
the degrees of freedom for Error, as long as each treatment has at least two replications.

(e) In one-way ANOVA, the test statistic is a number that represents how many times
larger the variability between groups is than the variability within groups.

(f) In one-way ANOVA, the test statistic is a number we find in the F-table, using the
correct degrees of freedom for the numerator and denominator.

(g) For g = 6 groups, we should use individual confidence level 99% to get Bonferroni
family (simultaneous) confidence level 94%.

(h) When doing multiple comparisons, both Tukey’s and Fisher’s methods have the same
family confidence level 95%, but different individual confidence levels.

(i) One-way ANOVA contains one factor with different levels while two-way ANOVA
contains two factors with different combinations of levels.

(j) In two-way ANOVA, we always test for interaction first because if interaction effect
is NOT significant, then we do NOT even look at main effects.
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3. Past experience indicates that 60% of students in Riverside High School like playing video
games. We take a random sample of 200 students from Riverside High school and record how
many of them like playing video games.

(a) (10 points) Based on the past experience, what is the probability that more than 70% of
the students in the random sample like playing video games?

(b) (10 points) It is recorded that 45% of the students from the sample like playing video
games. Find a 95% confidence interval for the proportion of students in Riverside High
School who like playing video games.

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

(d) (5 points) Is the true value of the proportion (60%) contained in your confidence interval?
If not, what might have happened?
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4. An experimenter randomly allocated 125 male turkeys to five treatment groups: control and
treatment A, B, C and D. There were 25 birds in each group, and the mean results were 2.182,
2.777, 2.946, 2.858, and 2.934, respectively. We want to test if one or more of the treatments
differs from the control.

(a) (5 points) Denote the group means by µ0, µA, µB, µC and µD, respectively. State the
null hypothesis and the alternative hypothesis for ANOVA test.

(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) 2.54 (vii) 0.015

Error (ii) (v) 0.79

Total (iii) (vi)

Table 1: ANOVA table

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

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

(d) (5 points) Which of the following computational formulae is correct for finding the margin
of error in multiple comparisons using Bonferroni method with 95% family confidence?
Circle your choice and write the letter in the blank below.

A. t0.0025,120 · 1.594 ·
√

1
25 + 1

25

B. t0.005,120 · 1.594 ·
√

1
25 + 1

25

C. t0.0025,120 · 0.889 ·
√

1
25 + 1

25

D. t0.005,120 · 0.889 ·
√

1
25 + 1

25

E. None of the above.

(d)
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(e) (5 points) In multiple comparisons, there is a method called Scheffe’s method. The exper-
imenter employs Scheffe’s method and finds the margin of error is 0.78. Using this margin
of error, 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.

(f) (5 points) Figure 1 displays Tukey simultaneous 95% confidence intervals for multiple
comparisons. Which treatments differ from the control?

Figure 1: Tukey Simultaneous 95% CIs (”0” denotes Control)
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5. (5 points) In two-way ANOVA, factor A has 3 levels (A1, A2 and A3) and factor B has 2 levels
(B1 and B2). Draw an interaction plot that leads us to expect NO interactions between factor
A and B, significant difference due to factor A but NO significant difference due to factor B.
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Case Parameter Estimator Standard Error Sampling Distribution

one mean µ x̄ s/
√
n tn−1

mean of
matched pairs

difference
µd x̄d sd/

√
n tn−1

difference
of two

independent
means

µ1 − µ2 x̄1 − x̄2

√
s21
n1

+
s22
n2

t with df between:
min(n1 − 1, n2 − 1)
and n1 + n2 − 2

one proportion p p̂
CI:

√
p̂(1−p̂)

n

ST:

√
p0(1−p0)

n

z

difference
of two

independent
proportions

p1 − p2 p̂1 − p̂2
CI:

√
p̂1(1−p̂1)

n1
+ p̂2(1−p̂2)

n2

ST:
√
p̂(1− p̂)( 1

n1
+ 1

n2
)

z

SST =

g∑
i=1

ni∑
j=1

(yij − ȳ··)
2

SSG =

g∑
i=1

ni(ȳi· − ȳ··)
2

SSE =

g∑
i=1

ni∑
j=1

(yij − ȳi·)
2


