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Multivariate Statistical Methods  
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(SPSS)   

  
Problem 2                                                                                                                                   20 points 
The following table shows the output (in 1000s) of 15 firms and the corresponding average 
costs (in Euro): 
 

 
Firm 

Output 
(1000s) 

Average Costs 
(€) 

1 2 8 
2 3 10 
3 4 7 
4 4 6 
5 5 5 
6 6 5 
7 6 4 
8 6 3 
9 7 4 
10 8 5 
11 9 3 
12 10 2 
13 12 1 
14 13 1 
15 14 2 

 
1. Create an SPSS data file. Call it exam.sav.  Since we want to predict the average costs 

of producing 16000 units, enter the number “16” in the output variable column of the 
data widow after the last row. Enter a “.” for the corresponding average cost variable.  

2. Create a scatter plot. What would be your comment? 
3. Determine the quadratic regression equation for the data. 
4. Compute and interpret the coefficient of determination for the quadratic equation. 
5. Transform the quadratic regression function into a linear multiple regression function.  
6. Compute and interpret the coefficients of the linear multiple regression function. 
7. At the 5% significance level, determine if the linear model is useful for predicting the 

response. 
8. Obtain the residuals and studentized residuals, and create residual plots. Decide 

whether or not it is reasonable to consider that the assumptions for multiple linear 
regression analysis are met by the variables. 

9. At the 5% significance level, does it appear that the quadratic term can be removed 
from the full model as unnecessary? 

10. Obtain a point estimate for the mean average costs of outputs of 16000 units. 
11. Determine a 95% confidence interval for the mean average costs of outputs of 16000 

units. 
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Problem 2                                                                                                                                   20 points 
Based on the data file cities.sav, conduct a cluster analysis using the k-means cluster method 
at a significance level of 5% and taking into account the following variables:  
 

1. work,  
2. price  
3. salary 

Choose 3 clusters. 
 
Answer the following questions: 
 

1. How many iterations were needed to perform the analysis? 
2. Give the number of cities in each cluster. 
3. Try to give a general characterisation of each cluster. Name two “typical” cities 

corresponding to your characterisation. 
4. Give for each of the three variables the highest and the lowest value and the number of 

cluster containing them. 
5. Give the cluster pairs with the longest and shortest distance. 

 
 
 
 
 
 


