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PAD 705: Research Methods II  ·  R. Karl Rethemeyer 
Department of Public Administration and Policy  ·  Rockefeller College of Public Affair & Policy 

University at Albany  ·  State University of New York 
Final Exam—Spring 2006 

 
May 15, 2006 

 
Name:         

 
 

ID Number:         
 
 
 
 
 
 
 

Please put ONLY your ID number on the blue books. 
Three (3) points will be deducted for each time your name appears in a blue book. 

 
 

Tear off this page and turn it in separately. 
 
 
 
 
 
 
Exam Instructions. You will have 120 minutes to complete this exam. The number of points corresponds to the 
number of minutes you should spend on each problem. Work the problems in your blue books. Use one blue book 
for each Part of the exam. Show all of your work and reasoning – partial credit will be awarded on all questions. If 
you have a lot of scratch-throughs or computations, please circle your answer. Work quickly and try not to leave 
any questions unanswered. 

 
 
 
 

The exam is 120 minutes long. You MUST stop writing IMMEDIATELY when time is called. 
 

Five (5) points will be deducted for the first and second warning to stop writing. 
Continuing to write after two warnings constitutes exam misconduct 

and will result in a score of zero (0) for the exam. 
 
 
 
 

Note: Making reference to a Stata command is usually NOT a complete answer – 
though it may get you partial credit For full credit, you must explain 

conceptually why your choice of a particular command is correct. 
 
 

Good Luck!! 
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Part I (35 points -- 5 points for each question) 
 
Evaluate each of these statements. State whether each is true, partially true, false, or partially false and 
then provide a brief explanation for your answer. You should try to note as many reasons as possible that 
a statement is true, partially true, false, or partially false. 
 
1. In factor analysis, communality (h2) is always 1.0. 
 
2. Ordinary least squares regression is appropriate for analysis of a dependent variable that was 

constructed using data from a Likert-scale question using integer responses on a scale from 1 
to 7, with 1 being least prefereable option and 7 being the most preferable option. 

 
3. If one proves that lagged values for the independent variable X do not have a statistically 

significant relationship with the dependent variable Y, then we can say that “X Granger-
causes Y.” 

 
4. If the estimated coefficient on age in a linear probability model is greater than in a logit 

model, then we can say that in the linear probability model age has a larger effect on the 
probability of a success than in the logit model. 

 
5. Maximum likelihood cannot be used to estimate models that have an error distribution that follows 

the negative Grosic distribution, for which mathematicians have a known function. 
 
6. If the independent variables are stochastic then OLS is biased and inconsistent in all cases. 
 
7. A Durbin-Watson statistics of 0.96 is always indicative of negative serial correlation. 
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Part II (30 points) 
 
Note: Do not get hung up on whether this system reflects reality. Take the system of equations as given and evaluate 

your ability to estimate certain coefficients using a dataset of size N. 
 
The following system of equations is proposed as a model of the relationship between the price of airline 
tickets, aviation fuel, gasoline for cars, and crude oil. 
 
Eq1: ATIXt,i = β0 + β1PFGASt,i + β2PCGASt,i + β3TOLLSt,i +  β4ATAXt,i +  β5PCRUDEt,i + ηt,i 
 
Eq2: PFGASt,i = α0 + αlPCGASt,i + α1PFGASt-1,i + α2ATIXt,i + α3PCRUDEt,i + α4#CAPt,i + α5TCRUDEt,i + 

α6ATAXt-1,i + εt,i 
 
Eq3: PCGASt,i = δ0 + δ1PFGASt,i + δ2PCRUDEt,i + δ3TOLLSt,i + δ4TCRUDEt,i + νt,i 
 
Eq4: PCRUDEt,i = γ0 + γ1PFGASt,i + γ2PCGASt,i + γ3EXPCOSTt,i + γ4PFGASt-1,i + γ5PCGASt-1,i  

+ γ6TCRUDEt,i + γ7TOLLSt,i + γ8ATAXt,i + υt,i 
 

Variable Definition 
ATIXt,i Price of airline tickets 
PFGASt,i Price of aviation fuel 
PCGASt,i Price of gasoline for cars 
PCRUDEt,i Price of crude oil 
TOLLSt,i Average toll per mile of highway in the U.S. 
ATAXt,i Tax on airline tickets in the U.S. 
#CAPt,i Number of civilian airplanes in service 
PCGASt-1 Price of gasoline for cars in previous period 
PFGASt-1 Price of aviation fuel in the previous period 
TCRUDEt,i Tax on crude oil entering the U.S. 
EXPCOSTt,i Current average cost of discovering a new well 

capable of producing 100,000 barrels per day 
 

1. (5 points) Would OLS be an appropriate estimation procedure for the third equation? Explain 
why or why not. 
 

2. (15 points – 5 points for each equation) 
 

For Equations 1, 2, and 4: State whether the equation is over-determined, under-determined, or 
just determined and provide evidence for your conclusion. 

 
3. (5 points) The modelers who created this system of equations hypothesized that #CAP is 

exogenous. Do you agree with this assessment? If so, why? If not, (a) why not, and (b) what 
would have to change about the system given that you do not believe #CAP is exogenous? 

 
4. (5 points) Let’s say that you are going to instrument for PCRUDE in Equation #1. Write down the 

Stata regression statement you would use to create the instrument in the first stage of a manual 
(i.e., not using the ivreg command) two-stage least squares regression. 
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Part III (35 points) 
 
Terrorism is a significant concern to the United States and many other countries. Very little research has 
focused on the factors that drive terrorists to kill rather than destroy property. The firm of Asal & 
Rethemeyer, DST1, has extracted data from the Memorial Institute for the Prevention of Terrorism 
(MIPT) database on terrorist organizations to study this issue. Table I (on the large sheet of paper handed 
out separtely) contains the regression output for this portion of the exam. Each observation represents a 
group that perpetrated a terrorist incident. The dependent variable for all models is “Fatal Incidents,” 
which is 1 if the group perpetrated at least one incident that resulted in deaths and 0 otherwhise. On the 
next page is a set of variable definitions. Whenever possible your answer should provide a statistical test 
that supports your conclusion. Formally state any hypothesis you might be testing. 
 
1. (5 points) Using model (15): Interpret the coefficient on Europe. What does it mean? Is it 

statistically significant? 
 
2. (5 points) Does an organization’s home region (i.e., the variables Europe, Africa, Asia, 

Middle East, and North-South-Central America & Carribbean) help to explain whether an 
organization is likely to perpetrate a fatal incident? 

 
3. (5 points) Using model (3): If you wanted to manually test whether organizational size and 

“ideology contains religion but no enthnonationalism” have an equal impact on the 
probability of an organization perpetrating a fatal incident, what would you have to do in 
order to run the test? Write down any regression equations you would use and any 
transformations of variables that would be necessary. 

 
4. (10 points) What is the probability that an organization with 3,000 members whose ideology 

contains religion and ethnonationalism (but nothing else) that was founded in 1999 and is 
located in a country with a democracy index of -3.00 and has no state sponsorship will 
perpetrate an incident that results in fatalities? 

 
5. (5 points) Using model (10): Does organizational age affect the “index” equally at all ages? 

Does organizational age affect the probability of a fatal incident equally at all ages? Be sure 
to answer both of these questions. 

 
6. (5 points) A collegue hands you a printout from Stata that has the results of a linear probably 

model (LPM) regression on the same variables as in model (8). The colleague states that the 
predicted probabilty of a fatal incident for the LPM is very similar to the probability 
predicted from model (8). What must be true about the the way in which the probit probabilty 
was calculated in order for the LPM and probit predicted probabilites to be nearly equal? 

                                                           
1 DST = Desperately Seeking Tenure 
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Table 2: Variable Definitions for Part III 
 

Variable Definition 
Organizational size 0 = 0-100 members 

1 = 100-1,000 members 
2 = 1,000-10,000 members 
3 = 10,000 or more members 

Ideology contains religion but no 
ethnonationalism 

1 if the organization’s ideology is religious in any of its 
component parts but was not ethnonationalist in any 
component; 

Ideology contains ethnonationalism but no 
religion 

1 if the organization’s ideology was ethnonationalist in 
any of its components but was not religious in any 
component; 

Ideology contains religion & 
ethnonationalism 

1 if the organization’s ideology was both religious and 
ethnonationalist in its components. 

Democracy index Varies continuously from -10 = very autocratic to 10 = 
very democratic 

Leftist ideology, but no religious or 
ethnonationalism 

1 if the organization’s ideology was leftist but not 
religious or ethnonationalist in any component; 

Organizational age Organizational age in years as of December 31, 2005 
and inclusive of 2005. Example: an organization 
founded in 2003 is 3 years old. 

Organizational age squared Organizational age squared 
State sponsorship 1 = if country provides significant financial, military, 

logistical, etc. support to organizaitonla operations 
Energy consumption per capita BTU consumption per capita 
Europe 1 if organization is based in Europe 
Africa 1 if organization is based in Africa (not including the 

Middle East) 
North-South-Central America & Caribbean 1 if organization is based in North, South, Central 

America or the Carribean 
Asia 1 if the organization is based in Asia (not including the 

Middle East) 
Middle East 1 if the organization is based in the Middle East 
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Part IV (20 points) 
 
On the next page is a regression table (labeled Table 2) reproduced from an article entitled “Paying for 
Grades: Impact of Merit-Based Financial Aid on Education Quality,” which appeared in the Journal of 
Policy Analysis and Management, Volume 21, Number 1 (pages 93-109). This study attempts to see 
whether programs that promise admission and full tuitition and stipend to a state college to any student in 
Georgia with a high school GPA of 3.00 or better affect high school achievement, as measured by SAT 
scores. The hypothesis is that student achievement should improve after 1995 – the year in which this 
program began. The dataset includes all students who graduated from a Georgia high school between 
1989 and 1999 inclusive (11 years). Whenever possible your answer should provide a statistical test that 
supports your conclusion. Formally state any hypothesis you might be testing. 
 
 

1. (5 points) Is there evidence for serial correlation in either the “Raw SAT” or “Indexed SAT” 
regressions? Justify your answers. 

 
2. (5 points) After reading this article a colleague states, “This is a panel dataset. They should have 

used unit controls, not just year controls!” Is the colleague right? Justify your answer. 
 

3. (5 points) A colleague argues that the female-by-year interaction variables are not statistically 
significant. What information would you need in order to test this assertion? What test would you 
run? What cut-off value would you use? 

 
4. (5 points – hard) Rural school districts in Georgia tend to be home to people who are poorer. If 

these districts tend to inflate the SAT scores their students achieve when they file reports to the 
Georgia Department of Education, what effect might that have (if any) on the results in Table 2? 
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