
One-Sample Confidence Interval Examples
(Chapter 9)

1. A Reader’s Digest / Gallup Survey on the drinking habits of Americans estimated the percentage of
adults across the country who drink beer, wine, or hard liquor, at least occasionally.  Of the 1516
adults interviewed, 985 said they drank.
a. Determine a 95% confidence interval for the proportion, π, of all Americans who drink beer,

wine, or hard liquor, at least occasionally.

n =1516, p =
y
n

=
985

1516
= 0.6497, np = y = 985 ≥ 10, n 1− p( ) = n − y = 531 ≥10
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0.6497 −1.96
0.6497 0.3503( )
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 to  0.6497 +1.96

0.6497 0.3503( )
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0.6257   to  0.6737

b. Interpret your result from part (a).

We can be 95% confident that the percentage of Americans who drink beer, wine, or
hard liquor, at least occasionally, is somewhere between 62.57% and 67.37%.

2. A Gallup Poll asked public-school teachers nationwide to grade their fellow educators’
performance.  The poll found that 634 of the 813 teachers surveyed gave their fellow educators an
A or B grade.
a. Find a 90% confidence interval for the percentage of all public-school teachers who would give

their fellow educators an A or B grade for performance.

n = 813, p =
y
n

=
634
813

= 0.7798, np = y = 634 ≥10, n 1− p( ) = n − y = 179 ≥ 10

p − zα
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p 1− p( )
n

 to  p + zα
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p 1− p( )
n

0.7798 −1.645
0.7798 0.2202( )

813
 to  0.78 +1.645

0.7798 0.2202( )
813

 

0.7559  to   0.8037

b. Interpret your result from part (a).

We can be 90% confident that the percentage of all teachers who would give their
fellow educators an A or B grade in performance is somewhere between 75.59% and
80.37%.



3. A company manufactures goods that are sold exclusively by mail order.  The director of market
research needs to test market a new product.  She plans to send out brochures to a random sample
of households and use the proportion of orders obtained as an estimate of the true proportion,
known as the product response rate.  The results of the market research will be employed as a
primary source for advance production planning.  Consequently, the director wants the figures she
presents to be as accurate as possible.  Specifically, she wants to be 95% confident that the estimate
of the product response rate will be accurate to within 1%.
a. Making no assumptions on the population proportion, determine the sample size required.

From above, we have that B = 0.01.  A confidence of 95% implies that α = 0.05;
therefore, zα

2
= z0.025 =1.96 .  The sample size that is required to obtain the desired

margin of error of 0.01 (1%) is:
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0.5( ) 0.5( ) = 9604  ⇒  use n = 9604 mailings.

b. Historically, product response rates for products sold by this company have ranged from 0.5%
to 4.9%.  If the director is willing to assume that the sample product response rate for this
product will also fall in that range, determine the required sample size.

From above, we have that B = 0.01 and πg = 0.049  (value in range that is closest to 0.5
gives the most conservative estimate).  A confidence of 95% implies that α = 0.05;
therefore, zα

2
= z0.025 =1.96 .  The sample size that is required to obtain the desired

margin of error of 0.01 (1%) is:
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0.049( ) 0.951( ) = 1790.1472 ⇒  use n = 1791 mailings.

c. Compare the results from parts (a) and (b).

The sample size has decreased from 9604 to 1791.

d. Discuss the possible consequences if the assumption made in part (b) turns out to be incorrect.

If the actual value of p turns out to be larger than 0.049 (but not more than 0.951), then
the achieved margin of error will exceed the specified error of 0.01.

4. On February 19, 1993, the results of two polls on President Clinton’s budget plan appeared in The
Arizona Republic.  A CNN / USA Today poll stated that 79% of those who saw Clinton’s speech
supported his plan; the margin of error was plus or minus 5 percentage points.  An ABC /
Washington Post poll stated that 74% of those who saw Clinton’s speech supported his plan; the
margin of error was plus or minus 5 percentage points.  Is it possible that both of these polls were
correct in their conclusions?

We will assume that both polls used a 95% confidence level.  Then at the 95% confidence
level, both polls are giving a range of believable values for the true population (the people
that saw Clinton’s speech) proportion that support his plan.  The CNN / USA Today poll
gave its range to be 0.74 to 0.84.  ABC / Washington Post gave its range to be 0.69 to
0.79.  We note that both ranges of values have common believable value; i.e., the range
of the value from 0.74 to 0.79.  Thus, it is possible that both of these polls were correct in
their conclusions.



5. The Gallup Organization conducts annual national surveys on home gardening.  Results are
published by the National Association for Gardening in National Gardening Survey.  A random
sample is taken of 250 households with vegetable gardens.  The average size of their vegetable
gardens is 643 sq. ft.
a. Determine a 90% confidence interval for the mean size, µ, of all household vegetable gardens in

the United States.  Assume σ = 247 sq. ft.

From above, we have that n = 250 , y = 643, and σ = 247.  A confidence of 90%
implies that α = 0.10 ; therefore, zα

2
= z0.05 = 1.645.  Thus, the confidence interval is:

y − zα
2
⋅

σ

n
  to   y + zα

2
⋅

σ

n

643 −1.645 ⋅
247

250
  to   643 +1.645 ⋅

247

250

617.3024  square  feet   to   668.6976  square  feet[ ]

b. Interpret your result in part (a).

We can be 90% confident that the mean size of household vegetable gardens in the
U.S. is somewhere between 617.3024 and 668.6976 square feet.

6. A sociologist wants information on the number of children per farm family in her native state of
Nebraska.  Forty randomly selected farm families have the following number of children.

3 5 2 1 1 0 2 3
1 1 2 1 2 0 1 5
4 1 0 1 3 1 0 1
0 1 8 0 1 2 2 2
2 1 5 3 1 4 1 0

a. Find a 90% confidence interval for the mean number of children, µ, per farm family in
Nebraska.  Assume σ = 1.95.  (Note:  y∑ = 74 .)

From above, we have that n = 40 , y =
y∑

n
=

74
40

= 1.85, and σ = 1.95.  A confidence of

90% implies that α = 0.10 ; thus, zα
2

= z0.05 = 1.645.  The confidence interval is:
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2
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n

1.85 −1.645 ⋅
1.95

40
  to   1.85 +1.645 ⋅

1.95

40

1.3428 children   to   2.3572  children[ ]

b. Interpret your result in part (a).

We can be 90% confident that the mean number of children per farm family in Nebraska
is somewhere between 1.3428 and 2.3572 children.



7. The U.S. National Center for Health Statistics estimates mean weights of Americans by age, height,
and sex and publishes the results in Vital and Health Statistics.  Forty U.S. women, 5 ft 4 in. tall
and age 18-24, are randomly selected.  Their weights, in pounds, are as follows.

140 136 147 138 143 122 115 125
136 152 130 134 150 153 148 132
116 159 128 136 134 126 120 146
131 167 145 132 138 137 115 145
154 139 139 147 123 154 127 116

a. Find a 90% confidence interval for the mean weight, µ, of all U.S. women 5 ft 4 in. tall and in
the age group 18-24 years.  (Note:  y =136.88  and assume σ = 12.77.)

From above, we have that n = 40 , y =136.88 , and σ = 12.77.  A confidence of 90%
implies that α = 0.10 ; therefore, zα

2
= z0.05 = 1.645.  Thus, the confidence interval is:

y − zα
2
⋅

σ

n
  to  y + zα

2
⋅

σ

n

136.88 −1.645 ⋅
12.77

40
  to  136.88 +1.645 ⋅

12.77

40

133.5586  lb.  to  140.2014  lb.[ ]
b. Interpret your result in part (a).

We can be 90% confident that the mean weight of all American women 5 ft. 4 in. tall and
in the age group 18-24 years is somewhere between 133.5586 lb. and 140.2014 lb.

8. Refer to Exercise 7.
a. Determine a 99% confidence interval for µ.

From above, we have that n = 40 , y =136.88 , and σ = 12.77.  A confidence of 99%
implies that α = 0.01; therefore, zα

2
= z0.005 = 2.58 .  Thus, the confidence interval is:

y − zα
2
⋅

σ

n
  to  y + zα

2
⋅

σ

n

136.88 − 2.58 ⋅
12.77

40
  to  136.88 + 2.58 ⋅

12.77

40

131.6707 lb.  to   142.0893 lb.[ ]
We can be 99% confident that the mean weight of all American women 5ft. 4 in. tall and
in the age group 18-24 years is somewhere between 131.6707 lb. and 142.0893 lb.

b. Why is the confidence interval you found in part (a) shorter than the one in Exercise 3?

The confidence interval in part (a) is longer than the one in Exercise 3 because we have
changed the confidence level from 90% in Exercise 3 to 99% in this exercise.  Notice
that increasing the confidence level from 90% to 99% increases the zα

2
–value from

1.645 to 2.58.  The larger zα
2
–value results in a longer interval.

c. Draw a diagram that displays both confidence intervals.

We can be 90%
confident that µ lies

in here.
We can be 99%

confident that µ lies
in here.

131.67 142.09

133.56 140.20



9. In Exercise 6, you were asked to determine a 90% confidence interval, based on a sample of size 40,
for the mean number of children, µ, per farm family in Nebraska.  The 90% confidence interval for
µ is approximately from 1.3 to 2.4 children per family.
a. Determine the margin of error, B.

From above, we have that n = 40  and σ = 1.95.  A confidence of 90% implies that
α = 0.10 ; therefore, zα

2
= z0.05 = 1.645.  Using this information, our margin of error is:

B = zα
2
⋅

σ
n

=1.645 ⋅
1.95

40
= 0.5072 children.

b. Explain the meaning of B in this context as far as the accuracy of the estimate is concerned.

We can be 90% confident that the maximum error made using the sample average to
estimate the mean number of children per farm family is 0.5072 children.

c. Determine the sample size required to ensure that we can be 90% confident that our estimate, y ,
is within 0.1 child of µ.  (Recall that σ = 1.95.)

From above, we have that σ = 1.95 and B = 0.1.  A confidence of 90% implies that
α = 0.10 ; therefore, zα

2
= z0.05 = 1.645.  The sample size that is required to obtain the

desired margin of error of 0.1 is:
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=1028.9660  ⇒  use n = 1029 children.

d. Find a 90% confidence interval for µ if a sample of the size determined in part (c) yields a mean
of y =1.9  children.

From above, we have that n = 1029 and σ = 1.95.  A confidence of 90% implies that
α = 0.10 ; therefore, zα

2
= z0.05 = 1.645.  Therefore, our 90% confidence interval is:

y − zα
2

⋅
σ

n
  to  y + zα

2
⋅

σ

n

1.9 −1.645 ⋅
1.95

1029
  to  1.9 +1.645 ⋅

1.95

1029

1.8000  children   to   2.0000 children[ ]
We can be 90% confident that the mean number of children per farm family in Nebraska
is somewhere between 1.8000 and 2.0000 children.

10. A random sample of size 160 is taken from a population.  A histogram appears to be extremely
right-skewed with no outliers.  Which procedure should be used to obtain a confidence interval for
the mean of the population?  Explain your answer.

If the sample size is large enough, the z-interval procedure can be used regardless of the
distribution of the population being sampled.  Due to the extreme skewness, the t-interval
procedure should not be used.

11. A random sample of size 160 is taken from a population.  A histogram appears to be bell-shaped
with no outliers.  Which procedure should be used to obtain a confidence interval for the mean of
the population?  Explain your answer.

Either the z-interval or the t-interval procedure can be used.  Both procedures yield
essentially the same results if the sample size is large and the population is normally
distributed.  Since the data appears normally distributed, the t-procedure would be most
appropriate.



12. According to the Salt River Project (SRP), a supplier of electricity to the greater Phoenix area, the
mean annual electric bill in 1984 was $852.31.  An economist wants to estimate the mean for last
year.  He takes a random sample of 18 SRP customers and obtains the following amounts, in
dollars, for their last year’s electric bills.

1875 1478 2206 1740 1830 1516
1738 1486 1941 1608 1794 1828
1264 1999 1798 1794 1598 1568

a. Determine a 95% confidence interval for last year’s mean annual electric bill, µ, for all SRP
customers.  (Note:  The sample mean and sample standard deviation of this normally distributed
data are y = $1725.61 and s = $222.45.)

From above, we have that n = 18, df = n −1 = 17, y = $1725.61, and s = $222.45.  A
confidence of 95% implies that α = 0.05; therefore, tα

2,df
= t0.025,df =17 = 2.11.  Thus, the

confidence interval is:

y − tα
2

,df = n−1
⋅

s

n
  to  y + tα

2
,df = n−1

⋅
s

n

1725.61− 2.11 ⋅
222.45

18
  to  1725.61+ 2.11 ⋅

222.45

18

$1614.98   to  $1836.24[ ]
We can be 95% confident that last year’s mean annual electric bill for all SRP customers
is somewhere between $1614.98 and $1836.24.

b. Does it appear that the mean annual electric bill has increased from the 1984 mean of $852.31?
Explain your answer.

It does appear that the mean annual electric bill has increased from the 1984 figure of
$852.31 because the confidence interval does not contain, and is to the right of, the
1984 figure of $852.31.

In SPSS:

We can be 95% confident that last year’s mean annual electric bill for all SRP customers
is somewhere between $1614.99 and $1836.24.


