
STAT 110 CHAPTER 18 SOLUTIONS

18.4. The problem is giving us this information on the cause of death (for individuals in the
US):

Outcome Heart disease Cancer Other

Probability 0.34 0.23 ??

The probability that a death is due to heart disease or cancer is

P (Heart disease) + P (Cancer) = 0.34 + 0.23 = 0.57.

Because the probabilities in the model above add up to 1, the probability associated with
“Other” causes must be 0.43.

18.8. (a) Because this is a probability model, the probabilities must add up to 1 (and they
do).
(b) If the probability of being in the Top 20% is 0.44, this leaves 0.56 as the probability for the
remaining outcomes combined. Check:

P (Second 20%) + P (Third 20%) + P (Fourth 20%) + P (Lowest 20%)

= 0.26 + 0.23 + 0.06 + 0.01 = 0.56.

(c) The probability of being in the top 40% is

P (Second 20%) + P (Third 20%) = 0.26 + 0.23 = 0.49.

18.13. (a) The probabilities must add to 1 in this probability models, so

P (Blue) = 0.10.

(b) For peanut M&M’s, it is P (Blue) = 0.20 for the same reason.
(c) For plain M&M’s, we have

P (Red) + P (Yellow) + P (Orange) = 0.20 + 0.20 + 0.10 = 0.50.

For peanut M&M’s, it is the same.

18.15. The question is giving you p, the population proportion of (all) adult Americans who
believe the level of immigration to the US should be decreased. The sample size is n = 1020.
In a SRS, we know the following result:

Result: Take a SRS of size n from a large population of individuals, where p denotes the
population proportion. Let p̂ denote the sample proportion. For large samples (i.e., for large
n),

• the sampling distribution of p̂ is represented by a normal density curve

• the mean of the sampling distribution is p
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• the standard deviation of the sampling distribution is√
p(1− p)

n
.

Therefore, the mean of the sampling distribution of p̂ is 0.45 and the standard deviation is√
p(1− p)

n
=

√
0.45(1− 0.45)

1020
≈ 0.016.

I used the R code below to draw normal density curve with mean 0.45 and standard deviation
0.016:

x = seq(0.39,0.51,0.001)

pdf = dnorm(x,0.45,0.016)

plot(x,pdf,type="l",xlab="Sample proportion",ylab="",xaxp=c(0.402,0.498,6))

abline(h=0)

(a) Just use the 68-95-99.7% rule. The middle 95% of all sample proportions will fall within
2 standard deviations of the mean; that is,

mean± 2 s.d. =⇒ 0.45± 2(0.016) =⇒ between 0.418 and 0.482.

(b) Use the 68-95-99.7% rule again. The middle 68% of all sample proportions will fall within
1 standard deviation of the mean; that is,

mean± s.d. =⇒ 0.45± 0.016 =⇒ between 0.434 and 0.466.

Therefore, 16% of the sample proportions will be below 0.434 and 16% of the sample propor-
tions will be above 0.466.
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18.19. This question is very similar to 18.15 (see the previous “result”). The mean of the
sampling distribution of p̂ is 0.15 and the standard deviation is√

p(1− p)

n
=

√
0.15(1− 0.15)

1500
≈ 0.009.

I used the R code below to draw normal density curve with mean 0.15 and standard deviation
0.009:

x = seq(0.12,0.18,0.001)

pdf = dnorm(x,0.15,0.009)

plot(x,pdf,type="l",xlab="Sample proportion",ylab="",xaxp=c(0.123,0.177,6))

abline(h=0)

(a) The percentage of samples whose proportion is less than 0.15 is 50%. Note that 0.15 is the
mean (and median) of the distribution above.
(b) 68%; these endpoints are each 1 standard deviation away from the mean.
(c) 32%. If a sample proportion is not within 1 standard deviation of the mean, it is either
below 0.141 (16% of the samples) or above 0.159 (16% of the samples).
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