
Workshop Statistics: Discovery with Data, 
Second Edition 
Topic 17: Sampling Distributions II: Means 

Activity 17-4: Christmas Shopping (cont.) 

(a) The observed sample mean of $857 is slightly more likely to be observed when σ = 
$1250 rather than when σ = $250.  This is because the sampling distribution is more 
spread out with the larger value of σ, giving a higher probability to values away from the 
population mean of $850.  
(b) The observed sample mean of $857 is again more likely to be observed when σ = 
$1250 rather than when σ = $250.  
(c) The CLT establishes that the sample mean would have a distribution that  is 
approximately normal with mean µ = 850 and standard deviation σ/sqrt(n) = 
1250/sqrt(922) = 41.17.  The sample mean of $857 would not be surprising because it is 
only (857-850)/41.17 = 0.17 standard deviations above the population mean.  If µ were 
$800 rather than $850, then the sample mean of $857 would be slightly surprising 
because it would be (857-800)/41.17 = 1.38 standard deviations above the population 
mean.  If the value of µ were not known, a reasonable estimate would be 857 + 2(41.17), 
which gives an interval from 774.66 to 939.34.  
(d) The interval estimate of µ would be much wider due to the increased variability in 
shopping amounts.  

Activity 17-5: Parents' Ages (cont.) 

(a) The distribution of ages is slightly skewed to the right.  Most mothers first gave birth 
in their late teens or in their twenties, but a few first gave birth in their early thirtiues and 
one at age 40.  The youngest was 14 when she first gave birth.  The mean age is 22.3 and 
the standard deviation is 5.6 years.  The five-number summary is (14, 18, 21, 25, 40).  
(b) The distribution of these ages is also skewed to the right, with a similar center and 
spread to the sample analyzed in (a).  The mean age is 22.5, and the standard deviation is 
4.9 years.  The five-numebr summary is (13, 19, 21, 25, 42).  
(c) Yes, the distribution of the sample is similar to that of the population.  Both are 
skewed to the right with centers in the low 20s and with most of the ages in the late teens 
and twenties.  
(d) The resulting sample mean ages would follow a distribution that is approximately 
normal with mean µ = 22.5 years and standard deviation σ/sqrt(n) = 4.9/sqrt(35) = 0.8283 
years.  
(f) The sample mean of 22.3 years is very near the center of the sampling distribution.  

Activity 17-6: Parents' Ages (cont.) 



Note: This problem does not appear in the Calculator version and the activity numbers 
differ by one through the remainder of the topic.  
(a) The CLT establishes that the sample mean ages would follow a distribution that is 
approximately normal with mean µ = 22.5 years and standard deviation σ/sqrt(n) = 
4.9/sqrt(35) = 0.8283 years.  
(b) Answers will vary.  
(c) The distribution of sample means does seem to be consistent with what the CLT 
predicts.  It is reasonably symmetric, centered around 22.5 years, and with a standard 
deviation around .8 years.  

 
(d) 15 of the 20 sample means (75%) fall between 22.5-.8283 (which is about 21.67) and 
22.5+.8283 (about 23.32).  
   

Activity 17-7: Random Babies (cont.) 

Histogram A corresponds with the n = 1 case, D with the n = 5 case, and C with the n = 
25 case.  These can be spotted by observing that the variability in sample means 
decreases with larger samples, and C clearly has the least variability.  Histogram A can 
be ruled out because it suggests that it's possible to get exactly three matches.  

Activity 17-8: Random Babies (cont.) 

(a) The distribution of the number of matches is not at all normal.  It is strongly skewed 
to the right.  
(b) With a sample size as small as n = 5, the CLT does not apply, so the distribution of 
sample means will likely not be normal.  
(c) With a sample size as large as n = 100, the CLT does establish that sample means 
would follow a distribution that is approximately normal.  
(d) The distribution of sample means would have mean µ = 1.0 and standard deviation 
σ/sqrt(n) = 1.0/sqrt(100) = 0.1.  
(f) The z-scores are (1.2-1.0)/.1 = 2.00 and (0.8-1.0)/.1 = -2.00, so the probability that the 
sample mean number of matches would be between .8 and 1.2 is approximately ..9772-
.0228 = .9544.  
(g) About 95.44% of those intervals would contain the value 1.0, because those samples 
for which the sample mean falls between 0.8 and 1.2 would produce "successful" 
intervals.  The previous question established that the probability of such a sample mean is 
about .9544.  

Activity 17-9: Birth Weights (cont.) 



(a) The histogram on the left is for the n = 10 case.  Its sample means are less spread out 
than the n = 5 case.  
(b) A sample mean below 2500 grams is unlikely with either sample size but more likely 
with the n = 5 case because that distribution is more spread out.  
(c) A sample mean below 3000 grams is more likely with the n = 5 case because that 
distribution is more spread out.  
(d) A sample mean above 3500 grams is more likely with the n = 5 case because that 
distribution is more spread out.  
(e) A sample mean between 3000 and 3500 grams is more likely with the n = 10 case 
because that distribution is more concentrated around the population mean of 3250 
grams.  
(f) A larger sample size produces more concentration around the population mean.  
Therefore values of the sample mean in one extreme or the other are more likely with 
smaller sample sizes, while values of the sample mean near the population mean are more 
likely with smaller sample sizes.  

Activity 17-10: Candy Bar Weights (cont.) 

(a) Since the weights of individual candy bars are assumed to follow a normal 
distribution, the sample mean weight in  a random sample of 5 candy bars would also 
follow a normal distribution.  The mean would be µ = 2.2 ounces and the standard 
deviation would be σ/sqrt(n) = .04/sqrt(5) = .0179 ounces.  
(b)  

 
(c) Yes, it is possible, due to sampling variability.  
(d) But it is not very likely since these x-bar value falls far into the tail of the 
distribution.  To find the probability of obtaining a sample mean weight of 2.15 or 
smaller, note that the z-score is (2.15-2.2)/.0179 = -2.79.  Thus, Table II reveals that such 
a small sample mean would occur with probability .0026 in the long run.  Therefore, it 
would be very unlikely to observe such a small sample mean weight if the manufacturer's 
claim were true.  
(e) Yes, such a small sample mean weight would cast doubt on the manufacturer's claim, 
because such a small sample mean weight would occur about .26% of the time in the long 
run if the manufacturer's claim were true.  
(f) A sample mean weight of 2.18 ounces would produce a z-score of (2.18-2.2)/.0179 = -
1.12.  The probability below this from Table II is .1314.  Thus, it is not super surprising 



to find  x-bar<2.18 when µ = 2.2 so it would not provide particularly strong evidence to 
doubt the manufacturer's claim.  
(g) Use a z-score of -2 as a rough cut-off based on the empirical rule, this corresponds to 
a weight of 2.2-2(.0179) = 2.1642 ounces.  Any values below 2.1842 ounces for the 
sample mean weight would shed doubt on the manufacturer's claim. Similarly, any values 
above 2.2358 would cast doubt as well.  

Activity 17-11: Cars' Fuel Efficiency (cont.) 

(a) Obtaining 30.4 mpg on one tankful would not be at all surprising, as that value is well 
within one standard deviation of the mean.  

 
(b) The sampling distribution of the sample mean in this case would be approximately 
normal with mean µ = 31 mpg and standard deviation σ/sqrt(n) = 3/sqrt(30) = 0.5477 
mpg.  A sample mean of 30.4 mpg would therefore be just barely more than one standard 
deviation away from the mean and so would not be surprising.  

 
(c) The sampling distribution of the sample mean in this case would be approximately 
normal with mean µ = 31 mpg and standard deviation σ/sqrt(n) = 3/sqrt(60) = 0.3873 
mpg.  A sample mean of 30.4 mpg would therefore be about 1.5 standard deviations away 
from the mean and so would be at most mildly surprising.  

 
(d) The sampling distribution of the sample mean in this case would be approximately 
normal with mean µ = 31 mpg and standard deviation σ/sqrt(n) = 3/sqrt(150) = 0.2449 
mpg.  A sample mean of 30.4 mpg would therefore be more than two standard deviations 
away from the mean and so would be surprising.  



 
(e) None of these responses depends on knowing the distribution of the miles per gallon 
measurements from tankful to tankful.  With sample sizes of 30 and higher, the CLT 
establishes that the distribution of the sample mean will be approximately normal 
regardless of the population distribution.  
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