
Workshop Statistics: Discovery with Data, 
Second Edition 
Topic 20: Confidence Intervals I: Means 

Activity 20-6: Sleeping Times (cont.) 

(a) a larger standard deviation increases the width of the confidence interval  
(b) a smaller sample size increases the width of the confidence interval  
(c) the larger sample mean will shift the center of the confidence interval up by .5 hours  
(d) this will increase the sample mean by .25 hours, shifting the center of the interval up 
by .25.  
   

Activity 20-7: Critical Values (cont.) 

(a)  
d.f.\conf. level 80% 90% 95% 99% 
4 1.533 2.132 2.776 4.064 
11 1.363 1.796 2.201 3.106 
23 1.319 1.714 2.069 2.807 
80 1.292 1.664 1.990 2.639 
Infinity 1.282 1.645 1.960 2.576 
(b) t* increases as confidence level increases  
(c) t* gets smaller as the degrees of freedom increase  
(d) They are equal to the z* values at those confidence levels.  

Activity 20-8: Sentence Lengths 

(a)   
The distribution of sentence lengths is skewed to the right.  Most of Grisham's sentences 
contain 10-20 words, but some have as  
few as 5 and as many as 64 words.  
(b) =20.5 words, s=12 words, n=28, df=27, t*27=2.052  
20.5 + 2.052(12/sqrt(28)) = (15.85, 25.15). We are 95% confident that µ=average length 
of all John Grisham sentences in The Testament is between 15.85 words and 25.15 words.  
(c) If we were to repeatedly take samples of 28 sentences from Grisham's novels and 



calculate a 95% confidence interval for each sample, roughly 95% of the resulting 
intervals would capture the population mean number of words in Grisham's sentences.  
(d) The sample was taken entirely from chapter 3 and may not be considered a random 
sample from throughout the book. There is a larger outlier (64 words) and some skewness 
to the right.  The sample size is 28 which is less than 30.  Thus, there is some risk in 
applying the procedure to this sample. However, if you believe there is no bias in using a 
sample from only chapter 3 and since the sample size is close to 30 and the sample is 
reasonably well behaved, you may choose to consider the procedure valid.  

Activity 20-9: Coins' Ages (cont.) 

(a)-(b) Answers will vary since the sample is randomly selected. This is intended to be a 
sample answer.  
 3      7     20     21      2     21      5     15      7     27  

 
=12.80 years, s=9.03 years, n=10, t*9=1.833  

12.80 + 1.833(9.03/sqrt(10)) = (7.57, 18.03)  
(c) µ=12.264 years  
(d) Randomly selecting the pennies as stated in (a) satisfies the SRS assumption. 
However, the sample size is small and we have a pretty skewed population. Thus, the 
normality condition is not satisfied.  
(e) Answers will vary. The interval above did succeed.  
(f) Yes, increasing the confidence level increases the proportion of intervals that contain 
the population mean.  
(g) Changing the sample size does not change the likelihood of capturing the population 
mean, only the confidence level controls that.  

Activity 20-10: Children's Television Viewing (cont.) 

(a) Statistics since they were computed for these two samples.  
(b) The sample size is large (198) so the normality condition is met. Two elementary 
schools were used, so the SRS technical condition depends on whether children in those 
schools are representative of children in the population.  
(c) 15.41 + t*197(14.16)/sqrt(198) [Note, used df=100 below.]  
90%: t*197 approx 1.66 (13.74, 17.08) 
95%: t*197 approx 1.984 (13.41, 17.41) 
99%: t*197 approx 2.626 (13.13, 17.69) 
(d) Answers will vary.  
(e) No since the sample size is large t* and z* are close so the intervals would not change 
much (a little smaller).  
   



Activity 20-11: Closeness of Baseball Games (cont.) 

(a) 3.93 + (2.626)2.66/sqrt(190) where t*=2.626 using df=100  
= (3.42, 4.44)  
(b) Only the 23 4's or 12.1%  
(c) No. The 99% applies to the confidence intervals, and the proportion of intervals that 
capture the population mean; it does not relate to the proportion of observations that are 
in the confidence interval.  

(d)   
While the sample shows strong skewness, the sample size is large (190) so that we may 
still safely apply the procedure.  
(e) If we repeatedly took random samples of 190 games and constructed intervals in this 
same manner, 99% of the intervals in the long run would include the population mean 
margin of victory.  
   

Activity 20-12: Parents' Ages (cont.) 

(a) Population parameter = mean age of fathers when they have their first child.  
(b) Since the sample size is reasonably large (35) and the sample was randomly selected, 
I consider the technical conditions met.  
(c) =25.429 years, s=5.198 years, df=34, t*=1.691  
24.429 + 1.691(5.193/sqrt(35)) = (22.94, 25.91)  
(d) t*=2.032: (23.64, 27.21)  
(e) t*=2.728: (23.031, 27.826)  
(f) half-widths: 1.48, 1.78, 2.40  
(g) mothers: (20.326, 24.188) the intervals do overlap a fair bit.  
(h) Yes.  

Activity 20-13: Word Lengths (cont.) 

Answers will vary from student to student.  
(b) "80% confidence" means that if we repeatedly took samples from your writing of the 
same size and constructed intervals in this same manner, then in the long run roughly 
80% of the intervals would capture the population mean length of words that you write.  



(c) Need to examine the sample size and the behavior of the sample, and whether or not 
you consider the words in that sentence to be a simple random sample of your writing.  
(e) Increasing the sample size (all else staying the same) will decrease the width of the 
interval.  
(f) A larger standard deviation (all else staying the same) will increase the width of the 
interval.  
(g) A smaller sample mean would shift the center of the interval to that smaller value.  
(h) Need to center at the new sample mean (+2 from old sample mean).  

Activity 20-14: Sleeping Times (cont.) 

(a) Legitimate (if consider technical conditions met)  
(b) Legitimate  
(c) Illegitimate (either the parameter is contained in the interval or it is not)  
(d) Illegitimate (the interval aims to capture the mean, not an individual observation)  
(e) Illegitimate (the interval aims to capture the mean, not a percentage of the population)  

Activity 20-15: E-Mail Messages (cont.) 

Answers will vary from class to class.  

Activity 20-16: Student-Generated Data (cont.) 

Answers will vary from student to student.  

Activity 20-17: Parents' Ages (cont.) 

(a) = 8/35 = .2296  
(b) .2296 + 1.96 sqrt(.2296(1-.2296)/35) = (.090, .369)  

Activity 20-18: Coins' Ages (cont.) 

(a) Answers will vary since the data are randomly selected but this is intended as a 
sample answer.  

=13.18 years, s=10.03 years  
(b) df=39, t*=1.685  
13.18 + 1.685(10.03/sqrt(40)) = (10.51, 15.85)  
This interval does capture the known population mean value.  
(c) 90%  
(d) Click here for sample results.  
(e) 9.05, 9.27, 9.37, 9.50, 9.45, 16.32, 14.88, 8.90, 17.37, 14.85  
These are unusually large (>14.85) or small (<9.50) sample means. These happen 
occasionally by chance, about 10% of samples, and will lead to intervals that fail to 
capture the population mean.  

http://www.rossmanchance.com/ws2/solutions/hw_sols/20-18sample.html


Activity 20-19: Confidence Interval of Personal Interest (cont.) 

Answers will vary.  
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