
Unit 9: Sampling



Odd ex: Know population, guess sample!

The 10 million people in a state own an avg of 10 shirts (or
blouses, or tops, or . . . ), with an SD of 4, but 3 million own at
least 12. In a simple random sample of 1600:

(a) What is the probability that the avg # of shirts of people in
sample is at least 12?

(a) Box values are numbers of shirts.

I EV of avg = 10,

I SE of avg = 4/
√

1600 = .1,

I so 12 in std units is z = (12− 10)/.1 = 20

I P(z ≥ 20) is negligible.



Odd ex: Know population, guess sample!

The 10 million people in a state own an avg of 10 shirts (or
blouses, or tops, or . . . ), with an SD of 4, but 3 million own at
least 12. In a simple random sample of 1600:

(b) What is the probability that at least 500 people in sample own
at least 12 shirts?

(b) Box is 30% 1’s, 70% 0’s.

I EV of count = 1600(.3) = 480,

I SE =
√

(.3)(.7)
√

1600 ≈ 18.3.

I P(count≥ 500) = P(z ≥ (500− 480)/18.3 ≈ 1.09) ≈
((100− 72)/2)% = 14%.



When the fraction p of a 0-1 distribution is close to 0% or 100%,
the standard deviation σ, given by

√
p(1− p), is small; but this

effect becomes noticeable only very close to 0% or 100%. In
particular, σ is at least half its maximum value of .5 except for
p < 7% or p > 93%.







How large a sample needed? (I)

For %, estimate p and solve for n:

I Because tolerance = z
√
p(1− p)/n (get z from normal

table), . . .

I n = z2p(1− p)/tolerance2

I Ex: How many people should we survey to get % of voters in
favor of Smith within 2% (95% CI)? Probably about 20%
favor Smith.

. . . or just note p(1− p) ≤ 0.25:



How large a sample needed? (II)

For estimates of µ, must guess s

(because we can’t get s from µ)

Again, solve for n : z2σ2/tolerance2

Ex: To estimate within 1 pt (95% CI) the population’s avg score
on an exam, how big a sample is needed? Guess σ = 10.

I (Answer: About 400.)




