
Statistics 571: Statistical Methods 
Fall 2000 – Final Exam 

Ramón V. León 
 
Name:  ______________________________ 
 
This exam is closed book and closed notes.  However, you can use a few pages of 
personal notes to help you.  You can also use the tables in the back of the book. 
 
1. The Longitudinal Study on Aging (LSOA) surveyed community dwelling people 

aged 70 and over in 1984 and reinterviewed then biannually through 1990. By the 
final 1990 LSOA, over 30% of those interviewed in 1984 had died. If an estimate of 
nursing home admission rates is based only on people responding to all four 
interviews, is bias likely to be a problem? Explain. 
 
 
 

 
 
 
 
 
2. A professional society plans to survey 1000 of its 500,000 members to estimate its 

ethnic composition (Caucasian, African-American, Hispanic, Other). The society is 
organized by local chapters within each state. Each local chapter maintains its own 
membership list. Describe how you would select the sample based on SRS, 
systematic sampling, stratified random sampling, and multistage cluster sampling. 
Comment on the advantages and disadvantages associated with each sampling plan. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3. To determine whether or not the artificial sweetener aspartame (Nutrasweet) caused 
headaches, researchers gave capsules containing aspartame or placebo to subjects 
with a history of headaches and observed their response. After a period which 
allowed subjects to rid their bodies of chemicals, those originally given placebo were 
given aspartame and vice versa. Similar incidence rates of headaches were reported 
following placebo and aspartame. 
a. What are the response and explanatory variables in this study? 

 
 
 
 

b. What are the control and treatment groups in this study? 
 
 
 
 

c. This is a cross-over design in which each person is assigned both treatments in 
random order.  What advantage does this design have over a study in which 
people are randomized to receive only one treatment either placebo or aspartame? 
 
 
 
 
 
 
 
 
 

4. A researcher compares the precision of two assay methods, a standard method and a 
new method. A solution is prepared and divided into 30 samples. The variance of the 
concentration readings from the two methods is compared. 
a. Diagram a completely randomized design for this experiment. 

 
 
 
 
 
 
 

b. Three technicians perform the assays who have slightly individualized techniques 
in running the assays.  Diagram a randomized block design using the technicians 
as blocks 
 
 
 
 



5.  A park district surveyed teenagers in a large metropolitan area regarding participation 
in a preteen soccer program and subsequent teenage drug use. The results are 
classified by family income as shown in the following table. 
 

Drug Use Family 
Income 

Played 
Soccer Yes No 

Low Yes 
No 

10 
30 

40 
120 

Medium Yes 
No 

10 
10 

90 
90 

High Yes 
No 

6 
2 

144 
48 

 
a. Combine the income levels to construct a 2 × 2 table of drug use (columns) by 

soccer participation (rows). Compare the proportions of drug users among the 
teenagers who did and did not participate in soccer. Why would it be misleading 
to conclude from this table that involvement in soccer lowers the rate of teenage 
drug use? 
 

Drug Use Soccer 
Participation Yes No 

Yes   
No   

 
 
 
 
 
 
 

b. For each income level compare the proportion of drug users among teenagers who 
did and did not play soccer. What do these proportions indicate? Calculate the 
adjusted (for income) proportion of drug user for soccer players and nonplayers. 
 
 
 
 
 
 
 
 
 
 
 
 
 



6. The time between eruptions of Old Faithful geyser in Yellowstone National Park is 
random but is related to the duration of the last eruption. The table below shows these 
times for 21 consecutive eruptions 
 

 
 

Let us see how well we can predict the time to next eruption, given the length of time 
of the last eruption.  Answer the questions below on the basis of the JMP 4 output  
that follows them. 
 
a. Does the relationship appears to be approximately linear? 

 
 
 

 
 
b. What is the least squares regression line? Use it to predict the time to the next 

eruption if the last eruption lasted 3 minutes. 
 
 
 

 
c. What proportion of variability in NEXT is accounted for by LAST? Does it 

suggest that LAST is a good predictor of  NEXT? 
 
 
 
 
 

d. What is the mean square error estimate of σ? 



e. Give a 95 % PI for the time to the next eruption if the last eruption lasted 4 
minutes 
 
 
 
 
 

 
f. Give a 95% CI for the mean time to the next eruption for a last eruption lasting 4 

minutes. Compare this CI with the PI obtained in (e) 
 
 
 
 
 

 
g. Suppose that the last eruption lasted 1 minute. Do you think the PI for 1 minute is 

reliable? Why or why not? 
 
  
 

 
 
 

 

 
 

 



 
 
 

 
 
 

h. Discuss in detail each of the following residual plots. What do they indicate?   Are 
there any regression assumptions that seem to be violated? 

 
 

 
Discussion: 



 
 

Discussion: 
 
 
 
 
 

 

 
 

Discussion: 



 
 

Discussion: 
 
 
 
 
 



 
 

 
i. Look at the column of hii above. Are there any influential observations? Explain. 

 
 
 
 
 
 
 
 

j. What do the standardized (studentized) residuals indicate? 
 
 
 
 

 
 
7. Explain how one uses variance inflation factors (VIF) 
 
 



8. Cork deposits were collected on the north, east, south, and west sides of each of 
28 trees. Trees are a blocking factor in this RB design. The weights of cork deposits 
collected for each tree are given below. 
 

 
 

Based on the JMP output that follows answer the following questions: 
 
a. It is of interest to determine if the weight of the cork deposit is influenced by 

direction. Is the direction effect significant? 
 
 
 
 

b. Does blocking by tree seem to help in this experiment? Justify your answer. 
 
 
 
 

 
c. Does the constant variance assumption seem to hold?  Explain. 

 
 



 
 
 

 
 
 
 
 
 

 
 
 
 
 



9. A taste test was conducted by General Foods to determine the palatability resulting 
from using a high or low amount of liquid and making the texture fine or course.  The 
palatability was scored from –3 (terrible) to +3 (excellent). Sixteen consumer groups 
(50 people per group) were given one of the four liquid-texture combinations to score, 
four groups per combination. The response for each group is the total of their 
individual palatability scores, which is tabled below. 

  

 
 

Based on the following JMP 4 output answer the following questions. 
 

a. What do the main effect and interaction plots suggest about the effects of liquid 
and texture on the palatability? 
 
 
 
 
 
 
 
 
 

b. Test whether there is a significant liquid by texture interaction at α = .1. Is it 
meaningful to test for liquid and texture main effects? If yes, test for the effects 
and interpret your results; otherwise, explain why not. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 


