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QUESTION ONE (20 MARKS) 

Three drugs X1, X2, and X3 are to lead to changes in the level of a certain biochemical compound 

found in the brain. Thirty mice of the same stain were randomly divided into three groups and 

received drugs. The amount of the compound (in micrograms per gram of brain tissue) is recorded 

before and after the treatments. The responses are given in the following table. Test the hypothesis 

of no treatment effect at 5% level of significance.  

  

(20 marks) 

QUESTION TWO (20 MARKS) 

You are given the following data which is about academic performance of students both at high 

school and at the university scored out of 100 for high school and out of 4.00 for university.  

 

Test the equality of the population mean vectors between the two groups. Take 𝛼 = 0.05  

(20 marks) 

 



QUESTION THREE (20 MARKS) 

In factor analysis, we consider a joint distribution on (X, Z) where 𝑍~𝑁(0,1) and 

𝑋|𝑍~𝑁(𝜇 + Λz, φ).  

We also consider factor analysis according to: 

𝑍~𝑁(0,1) 

𝜀~𝑁(0, 𝜑) 

x =  µ +  Λz +  ε 

a. (i) Work out E(X)        (2 marks) 

(ii) Show that E[(Z − E(Z))(𝑋 − 𝐸(𝑋)′)] = Λ′    (3 marks) 

(iii) Show also that E[(X − E(X))(𝑋 − 𝐸(𝑋)′)] = ΛΛ′ + 𝜑   (3 marks) 

b. A researcher conducted three indices measuring severity of heart attacks. The values of 

the indices for n = 40 heart-attack patients arriving at a hospital emergency room 

produced the following summary statistics. 

 

Test the equality of the mean indices and judge the differences in pairs of mean indices.  

          (12 marks) 

QUESTION FOUR (20 MARKS 

Given the following observation vectors on two responses collected for three treatments: 

Treatment 1  Treatment 2  Treatment 3 

6 5 8 4 7  3 1 2  2 5 3 2 

7 9 6 9 9  3 6 3  3 1 1 3 

  

Construct a one-way MANOVA and test for the treatment effect at 5% significance level.  

          (20 marks) 


