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SMS 3458: CATEGORICAL DATA  ANALYSIS 
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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) A Swedish study considered the effect of low dose asprin reducing the risk of stroke and 

myocardial infarctions among people who have already suffered a stroke of the 1360 

patient s, 676 were randomly assigned to the aspirin treatment and 684 to a placebo 

treatment. During a 3-year follow-up period, the number of deaths due to myocardial 

infection were 18 for the aspirin group and 28 for the placebo group. 

(i)  Calculate and interpret the difference of proportions, relative risk of death and the 

odds ratio        (6 Marks) 

(ii)   Construct the 95% confidence interval for the difference of proportions. 

(3 Marks) 

(iii) Construct the 95% confidence interval for the relative risk.  (3 Marks) 

(iv) Construct the 95% confidence interval for the odds ratio.  (3 Marks) 

b) The data shown in the following table refers to the effect of passive smoking on lung 

cancer. It summarizes results of case-control studies from 3 countries among non-

smoking women married to smokers. 

County   Spouse Smoked  Cases  Controls 

Meru    Yes   21  82 

    No   73  188 

Tharaka Nithi   Yes   5  16 

    No   19  38 
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Embu    Yes   71  249 

    No   137  363 

(i) Describe the associations in the partial tables.    (3 Marks) 

(ii)   Describe the associations in the marginal table.    (2 Marks) 

(iii) Define Simpson’s paradox and comment on its presence or absence from the results in (i) 

and (ii)          (2 Marks) 

(iv) Test whether the true odds ratio is the same in each country and interpret (8 Marks) 

QUESTION TWO (20 MARKS) 

a) The results in the table below are from a study where investigators evaluated the effect of 

placebo and three different regimes of a migraine treatment on recurrence of headaches 

within 24 hours. 

Headache   Placebo 6mgs/p  6mgs/p  8mgs/p 
No recurrence   85  194  190  103 
Recurrence   15  73  72  35 
 
Conduct a chi-square test for independence. Is there any evidence of association between 
the treatment and recurrence of headache?  

(Take ∝= 0.05, �(	,
.
�)
 = 7.8147, �,
.
� 

 = 5.9915, ��,
.
� 
 = 3.8415) (10 Marks)  

b) Given the table below: 

+  - 

 +    61  93 

-                                           69  61 
 

Calculate and interpret; 

(i)  Sensitivity and specificity       (2 Marks) 
(ii)   The difference in proportions and the 95% confidence interval and interpret 

(4 Marks) 
(iii) The odds ratio and the 95% confidence interval of the corresponding true odds 

ratio. Interpret        (4 Marks) 

QUESTION THREE (20 MARKS) 

A local health clinic sent fliers to its clients to encourage everyone but especially older persons at 
high risk of complications, to get a flu shot in time for protection against an expected flu 
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epidemic. In a pilot follow-up study; 50 clients were randomly selected and asked whether they 
actually received a flu shot. In addition, data was collected on their age (��) and their health 
awareness. The latter data was combined into a health awareness index (�), for which higher 
values indicate greater awareness. A client who received a flu shot was coded Y=1, and a client 
who did not receive a flu shot was coded Y=0. 

Answer the following questions [use the output provided] multiple logistic regression model; 

������(�) = ∝ +���� + �� with two predictor variables is assumed to be appropriate. 

a) Fit the multiple logistic regression model. Interpret the model fit  (3 Marks) 

b) Test the hypothesis; 

�
: �� = 0       !/# ��: �� ≠ 0      (2 Marks) 

%&' �
: � = 0       !/# ��: � ≠ 0      (2 Marks) 

c) Obtain exp( ��) and interpret this number.     (3 Marks) 

d) Obtain exp(�) and interpret this number     (3 Marks) 

e) What is the estimated probability that clients aged 55 with a health awareness index of 60 

will receive a flu shot?       (4 Marks) 

f) Comment on the model deviance and the goodness of fit for the model obtained in part 

(a) given a deviance of 32.416      (3 Marks) 

QUESTION FOUR (20 MARKS)    

Data from an epidemiological study following an outbreak of food poisoning that occurred at an 

outing held for personnel of a company of the food eaten, interest focused on potato salad and 

crab meat. The variables are ;(1) Presence or absence of illness(2) Potato salad (eaten or not)(3) 

Crabmeat (eaten or not). From the 178people who had eaten crabmeat and potato salad, 151 got 

ill from the 78 people who had eaten crabmeat but no potato salad, no one got ill. From the 78 

who ate potato salad but no crabmeat 69 got ill and from the 178 persons who did not eat any 

meat nor potato salad, 10 got ill. 

a) Exhibit the data as a three way contingency table    (3 Marks) 

b) Construct the partial tables needed to study the conditional association between food 

poisoning (Y)and  eating crabmeat (x), considering separately the people who ate potato 

salad and the people who did not  eat potato salad. Compute and interpret the sample 

conditional odd ratio, adding o.5 to each cell to reduce the impact of the 0 cell count. 
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(4 Marks) 
c) Compute and interpret the sample marginal odds ratio between food poisoning and eating 

crabmeat. Do these exhibit simpson’s paradox? Explain.   (5 Marks) 

d) Test the hypothesis that the food poisoning is independent of the choice of food eaten(i.e 

having eaten or not eaten potato salad) controlling for this choice using crabmeat 

consumption, using the Cochran-Mantel-Haenszet test at ∝= 5% (��,
.-�
 =

3.8415, ��,
.-�
 = 5.9915, ��,
.-�

 = 7.8147)  (8 Marks) 

QUESTION FIVE (20 MARKS) 

a) The table below illustrates results of a matched case-control study. A study of acute 

myocardial-infarction among a group of Indians matched 144 victims of MI according  to 

age and gender with 144 individuals free of heart disease. Subjects were then asked 

whether they had ever been diagnosed as having diabetes (X=0, no; X=1, yes) 

M.I      M.I cases  

Controls   Diabetes  No diabetes  Total  

Diabetes   9   16   25 

No Diabetes  37   82   119 

Total   46   98   144 

Use M.C Nemar’s test to test whether the probability of the potential risk factor, diabetes, differs 
between cases and their matched controls. (Take ∝= 0.01 level of significance) (4 Marks) 

b) Using the delta method, show that the estimated variance for: 
(i) Log (RR) is given by: 

7%8[(&(::)]  =  
�<=>

?>=>
+  

�<@A

?A@A
=  

�

B
−

�

?>
+

�

D
−

�

?A
   (8 Marks) 

(ii)  E�� (F:) is given by; 

7%8[(&(F:)]  =  
�

?>=>
+  

�

?>(>G@>)
+  

�
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+

�
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     (8 Marks) 


