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Question 1
(a) Since the sample of size 400 is from a normal distribution with mean µ

and standard deviation σ = 3, we know (from p. 400) that x has a normal
(µ, 0.15) distribution. The 0.15 is equal to σ/

√
n. We do not need the central

limit theorem in this case; when the population is normal, the distribution
of x is known exactly.

(b) A level C confidence interval is centered at the sample mean and its
half-width is z∗ times the standard deviation of the sample mean. In other
words, the confidence interval (from p. 440) is

x ± z∗
σ√
n

.

In this case, we know x = 298.5, C = 95% implies z∗ = 1.96, and σ/
√

n =
0.15. Therefore, the confidence interval may be written as 298.5 ± 0.29.
Alternatively, you could express this same interval as (298.21, 298.79).

Question 2 (Refers to section 9.1) We see from the given column percentages
that 59.6% of females voted democratic, compared with only 51.5% of males.
The question of interest is whether this “gender gap” is statistically significant
in this sample.

The null hypothesis H0 is that there is no gender gap; males and females vote
democratic in the same proportion. As long as all of the expected cell counts
are at least 5 (and they are, which is easy to check), the chi-square statistic
has approximately a chi-square distribution on 1 degree of freedom under H0.
Thus, we check the observed value of 1.868 against the tabled values of the χ2

1
distribution in Table F. From the table, we see that the statistic is between
the 0.15 and 0.20 columns, which means that the p-value is between 0.15 and
0.20. This is not less than 5%, which is the α we use when no other value is
given, so as a result we do not reject the null hypothesis.

We conclude that this sample does not give evidence to support a “gender
gap”.


