
Regression Analysis 

 

Problem 1:  

Management professors at Columbia University examined the relationship between assertiveness 

and leadership (Journal of Personality and Social Psychology, February 2007). The sample was 

comprised of 388 people enrolled in a full-time MBA program. Based on answers to a 

questionnaire, the researchers measured two variables for each subject: assertiveness score (x) 

and leadership ability score (y). A quadratic regression model was fit to the data with the 

following results: 

INDEPENDENT 

VARIABLE 

β ESTIMATE t-VALUE p-VALUE 

X 0.57 2.55 0.01 

X2 - 0.88 -3.97 < 0.01 

Model R2 = 0.12    

 

a) Conduct a test of overall model utility. Use α = 0.05 

b) The researchers hypothesized that leadership ability will increase at a decreasing rate 

with assertiveness. Set up the null and alternative hypothesis to test this theory. 

c) Use the reported results to conduct the test, part b. Give your conclusion (at α = .05) in 

the words of the problem. 

 

Problem 2:  

In the oil industry, water that mixes with crude oil during production and transportation must be 

removed. Chemists have found that the oil can be extracted from the water/oil mix electrically. 

Researchers at the University of Bergen (Norway) conducted a series of experiments to study the 

factors that influence the voltage (y) required to separate the water from the oil (Journal of 

Colloid and Inter-face Science, August 1995).The seven independent variables investigated in 

the study are listed in the attached  document “WATEROIL.txt”. (Each variable was measured at 

two levels—a ‘‘low’’ level and a ‘‘high’’ level.) Sixteen water/oil mixtures were prepared using 

different combinations of the independent variables; then each emulsion was exposed to a high 

electric field. In addition, three mixtures were tested when all independent variables were set to 

0. The data for all 19 experiments are also given in the attached “WATEROIL” data set. 

a) Propose a first-order model for y as a function of all seven independent variables. 

b) Use a statistical software package to fit the model to the data in the table. 

c) Fully interpret the β estimates. 

d) Find the model standard deviation, s, and interpret its value. 

e) Find and interpret R2. 

f) Conduct a test of overall model utility. 

g) Do you recommend using the model in practice? Explain. 



Problem 3:  

Do chief executive officers (CEOs) and their top managers always agree on the goals of the 

company? Goal importance congruence between CEOs and vice presidents (VPs) was studied in 

the Academy of Management Journal (February 2008).  The researchers used regression to 

model a VP’s attitude toward the goal of improving efficiency (y) as a function of the two 

quantitative independent variables, level of CEO leadership (x1) and level of congruence 

between the CEO and the VP (x2). A complete second-order model in x1 and x2 was fit to data 

collected for n = 517 top management team members at U.S. credit unions. 

a) Write the complete second-order model for E(y). 

b) The coefficient of determination for the model, part a, was reported as R2 = .14. Interpret 

this value. 

c) The estimate of the β-value for the (x2)
2 term in the model was found to be negative. 

Interpret this result, practically. 

d) A t-test on the β-value for the interaction term in the model, x1x2, resulted in a p-value of 

.02. Practically interpret this result, using α = .05. 

 

Problem 4  

The administration of Clarion University commissioned a salary equity study to help establish 

benchmarks for faculty salaries. The administration utilized the following regression model for 

annual salary, y:  E(y) = β0 + β1x, where x = 0 if lecturer, 1 if assistant professor, 2 if associate 

professor, and 3 if full professor. The administration wanted to use the model to compare the 

mean salaries of professors in the different ranks. 

a) Explain the flaw in the model. 

b) Propose an alternative model that will achieve the administration’s objective. 

 

 

 

 

 

 

 

 

 

 



WATEROIL data 

Experiment Voltage Volume Salinity Temperature Delay Surfactant SpanTriton SolidPart 
1 0.64 40 1 4 0.25 2 0.25 0.5 
2 0.8 80 1 4 0.25 4 0.25 2 
3 3.2 40 4 4 0.25 4 0.75 0.5 
4 0.48 80 4 4 0.25 2 0.75 2 
5 1.72 40 1 23 0.25 4 0.75 2 
6 0.32 80 1 23 0.25 2 0.75 0.5 
7 0.64 40 4 23 0.25 2 0.25 2 
8 0.68 80 4 23 0.25 4 0.25 0.5 
9 0.12 40 1 4 24 2 0.75 2 

10 0.88 80 1 4 24 4 0.75 0.5 
11 2.32 40 4 4 24 4 0.25 2 
12 0.4 80 4 4 24 2 0.25 0.5 
13 1.04 40 1 23 24 4 0.25 0.5 
14 0.12 80 1 23 24 2 0.25 2 
15 1.28 40 4 23 24 2 0.75 0.5 
16 0.72 80 4 23 24 4 0.75 2 
17 1.08 0 0 0 0 0 0 0 
18 1.08 0 0 0 0 0 0 0 
19 1.04 0 0 0 0 0 0 0 

 


