Math 316 Spring 2022 Midterm Exam 2 February 24, 2022

Name:
Problem T/F 1 2 3 Total
Possible 30 25 30 15 100
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True/False. Answer the following True/False questions. True means always true. False means
it is simply false, or it could sometimes be true but not necessarily always. Each
question is worth 2 points.

T F In general, the more different two sample means are, the larger their test statistic
will be, and the more likely it is that we will conclude that the populations are
different.

T F “Power” is the likelihood that we will conclude that the population means are the
same when in fact they are.

T F If in testing the hypotheses Hy: uy = u,, Hy:pq # u, we find that P = .07, then
there is a probability of .07 that we are making a Type Il error if we decide to not
reject H,.

T F  Two different samples from the same population could have very different means
and standard deviations.

T F  Suppose that we are testing the hypotheses Hy: p; = uy, Hya:py # py. If thereis
not significance evidence to reject H,, then we should accept H, and conclude
that the population means are equal.

T F  Ifintesting a hypothesis we choose a = 0.05, then there is up to a 5% chance we
might make a Type | error if we decide to accept Hy: g # Us.

T F  Alarger sample size n will typically result in a smaller sample standard deviation s.



If using a sample to estimate a confidence interval for the population mean, more
variation in the sample data (larger standard deviation) will typically result in a
wider confidence interval.

If using a sample to estimate a confidence interval for the population mean,
a larger sample will typically result in a wider confidence interval.

People who drink more also smoke more, thus drinking causes smoking.

If we have P < a for a directional test (e.g. Hy: iy > u, or Hy:u, < ), then
we will have P < a for a non-directional test (e.g. Hjy: pq # Uy).

Given samples with means of 2 and 3, if using the t-test, it is possible to get value
of t; = —0.2, depending on what sample sizes and standard deviations are.

Given samples of sizes 7 and 3, if using the Wilcoxon-Mann-Whitney Test, it is
possible to get a test statistic of U, = 6.5.

It is possible that the difference between two samples is both “significant” and
“important.”

Larger effect size corresponds to larger overlap between two samples’ data.



25 points 1. Consider the sample at right. Sample [1,2.3,4.5
/7 (a) Find atwo-sided 95% confidence interval for pu. n 5
y 3.00
s 1.58
/4 (b) How large would your sample need to be in order to have a confidence interval of total

12

/3

/3

/6

(©)

(d)

(€)

(f)

. . i: "
width 0.2 (i.e., sothat ¢t N 0.1)"

If the sample were larger, but still had the same mean and standard deviation, the
confidence interval would be:

Narrower The same Wider

Which one of the following could be a 95% confidence interval (same confidence level
as in part (a)) for u if the Sample value of 5 were replaced with a larger number?

(=7, 13) (28, 3.2) (0, 4) (—04, 84)
Which one of the following could possibly be a confidence interval for u with a
confidence level that is < 95%°?

(=7, 13) (2.8, 3.2) (0, 4) (—0.4, 84)

Find a one-sided 95% (in either direction, your choice: either u < something or
u > something) Cl for p using the original data shown in the above table.




30 points 2. Consider the two samples at right. We will test the hypothesis sample 1 | Sample 2

Hy: puy = p, Vs. the non-directional alternative Hy: py # U,. 3 1
/7 (a) Finda95% confidence interval for p, — u,. Use df = 3. 6 2
9 4
5
n 3 4

y 6.00 3.00

S 3.00 1.82

[7 (b) Find t, and the corresponding value of P (again where our test is non-directional).

2

2

/3

/3

(©)

(d)

(€)

(f)

Againuse df = 3.

Based on the confidence interval in (a), how did you know that P in (b) would be > .05?

If the test were one-sided (directional), what would the P-value be?

If the three values in Sample 1 were larger by the same amount (e.g. 4,7,10 or 5,8,11
or ...), then:

t, would be:  Smaller Unchanged Larger Can’ttell based on this information

If the sample sizes were both larger, but still had the same means and standard
deviations, then t, would be:

t, would be: Smaller Unchanged Larger Can’ttell based on this information



(Problem 2 continued)

/13 (g) Suppose we took new (larger) samples and we wanted 95% Confidence (a = .05)
and 99% Power. How large would the two samples need to be?

/3 (h) If the samples had larger standard deviations but had the same means (for example, if
the samples were 2,6,10 and 0,2,4,6), compared to the sample sizes you found in (f),
to still get 95% Confidence and 99% Power, the new sample sizes would need to be:

Smaller Thesame Larger

15 points 3. Next we’ll use the Wilcoxon-Mann-Whitney Test for the two sample 1 | Sample 2
samples at right. 3 1
/6 (a) Find the test statistic U and corresponding P-value. Assume 6 2
our test is non-directional. 9 4
5

/2 (b) How would U change if the 9 were changed to 10? Sample 1| Sample 2
Us would be:  Smaller The same Larger 3 1
3 1
[7 (c) If the samples were doubled in size, but with the same values, 6 2
find the test statistic U, and corresponding P-value. 6 2
9 4
9 4
5
5




