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7.7. A point estimator is a function of some data which gives us a single
number as an estimate for µ, ignoring any information we have about how
accurate this estimator may be. An interval estimator takes into account how
accurate the estimator is; a wider interval means that our point estimator is less
accurate, for example.
7.9. Of course. This is an immediate consequence of the central limit

theorem and the fact that s→ σ2 in probability.
X1. We are asked to find a number n s.t. P (nX̄ > 3500) ≤ 3

10,000 = .0003.
X ∼ N(155, 625). It is elementary to show that nX ∼ N(155n, 625n). The
answer then follows directly. To apply the tools we’ve used in class,

P (nX̄ > 3500) = P (nX̄ − 155n > 3500− 155n)

= P (
nX̄ − 155n√

625n
>
3500− 155n√

625n
)

where the expression on the left is exactly distributed N(0, 1). Thus, the
quantity above is equal to:

P (N(0, 1) >
3500− 155n√

625n
)

We want this probability to be .0003. A check of the standard normal
probability tables gives us that P (N(0, 1) > 3.43) = .0003. Thus we require
that

3500− 155n√
625n

≤ 3.43

There a variety of ways to solve for the largest n such that this holds. The
easiest is probably to use a spreadsheet. We see that n = 20 is the largest
capacity that will give us the desired probability. That is, if 20 people ride the
elevator, they fall to their deaths with probability less than 3

10,000 and live with
complimentary probability. Another acceptable answer would be to use 3000
instead of 3500 in the problem setup; this would give us a capacity such that
exceeding the listed capacity would be less than 3

10,000 .
X2. We are asked to find the probability that a sample of 10 students has a

mean of at least 112. We cannot solve this problem without being told that IQ
is normally distributed. Taking this as given, however, x̄−µσ√

n

= N(0, 1) exactly.

Thus,
P (x̄ > 112) = P (x̄− 110 > 112− 110)

1



= P (
x̄− 110

4√
10

>
112− 110

4√
10

)

= P (N(0, 1) > 1.58) = .0571

X3. A 100% confidence interval would include entire range of possible values
the parameter of interest can take on. For example, if we are interesting in
writing down a 100% confidence for µ, what we can do is

P (−∞ < N(0, 1) <∞) = 1

P (−∞ <
x̄− µ

s√
n

<∞) = 1

P (x̄−∞ s√
n
< µ < x̄+∞ s√

n
) = 1

P (−∞ < µ <∞) = 1
So we are saying that we know the mean is a number. We could have said

this without any confidence interval language; the idea of estimating parameters
through confidence intervals is to narrow the range of values in which we think
the parameter could fall.
X4. As seen numerous times in class,

P (x̄− zα
2

s√
n
< µ < x̄+ zα

2

s√
n
) = .95

Let’s make up data. Suppose we are interested in knowing the proportion
of Bush supporters who think gay marriage is more important than the Iraq
war. Suppose an exit poll measured a sample of 1025 people and found that
60% of Bush supporters in the sample believed this. Then, x̄ = .6 and s =p
x̄(1− x̄) = .49. Then, a 95% confidence interval for this proportion is

[.6− .03, .6 + .3]

or, as pollsters would say, the proportion is .6, with a margin or error of
±3%.
X5. s =

√
3.39 = 1.84. x̄ = 6. Now,

P (−1.96 < N(0, 1) < 1.96) = .95 =⇒

P (−1.96 < x̄− µ
s√
n

< 1.96) = .95 =⇒

P (x̄− 1.96 s√
n
< µ < x̄+ 1.96

s√
n
) = .95

And so a 95% confidence interval for µ is [5.76, 6.24].
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