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1. Choose the correct option (no need/marks for explanation). (20 points)

• A (T-test/Z-test) is preferred for small sample sizes and unknown variance.
Solution: T-test.
When conducting a Z-test to evaluate a company’s claim about the average daily product
count, it is assumed that the sample mean follows a normal distribution, regardless of the
underlying distribution of the data. (True/False)
Solution: True.

• A Z-test may only reject a claim, but it cannot prove the claim to be true. (True/False)
Solution: True.

• In a Z-test, rejecting the Alternative Hypothesis (H1) means the Null Hypothesis (H0) is
correct. (True/False)
Solution: False.

2. Define the p-value in the context of hypothesis testing. (10 points)
Solution: The p-value in hypothesis testing represents the probability of obtaining a test statis-
tic as extreme as or more extreme than the one observed, assuming that the null hypothesis (H0)
is true.

3. A high-tech factory manufactures machines that generate products following a Poisson distri-
bution with rates λ = {25, 36, 50}. Your company purchases one of these machines, and your
colleague hypothesizes that it is a machine with a generation rate of λ = 36. You want to test
this hypothesis using a Z-test with a significance level of α = 0.05. After tracking the number of
products generated over 100 days, you observe a total of 3500 products. Conduct the test and
report the results. (80 points)
Solution: We aim to test whether the machine has a generation rate of λ = 36, as hypothesized
by our colleague. To do this, we will perform a hypothesis test on the parameter mean, comparing
the hypothesized rate to the rate of the machine we purchased.
The mean of the hypothesized machine is µ = 36, because for a Poisson distribution, the mean
equals the rate. The observed mean from our data is:

x̄ =
3500

100
= 35.

To conduct the Z-test, we also need the true variance of the Poisson distribution, which is equal
to the rate. Therefore, the variance is:

σ2 = 36, σ =
√
36 = 6.
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The standard deviation of the sample is:

s =
σ√
n
=

6√
100

= 0.6.

We now calculate the Z-test statistic:

Z =
x− µ

s
=

x− 36

0.6
.

Since we are testing for equality, the test is two-tailed. Thus, we divide the significance level α
by 2:

α

2
= 0.025.

From the Z-table, the critical values corresponding to this significance level are Z = ±1.96. We
fail to reject the null hypothesis if:

−1.96 <
x− 36

0.6
< 1.96.

Rearranging for x, we obtain the range:

34.824 < x < 37.176.

The observed mean x̄ = 35 falls within this range. Therefore, we cannot reject the hypothesis
that the machine has a rate of λ = 36.
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Figure 1: Two-sided z table.

3


