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Practice Questions for Exam 

 

 

1. (a) Consider the latent variable model, * 'n n ny x   , 1{ * 0}n ny y  , and 

~ (0,1)n N , where ( , )n nx   are independent. Derive the probability model for Pr( 1 | )n ny x  

from the latent variable formulation. 

(b) In the model above, it was assumed that ~ (0,1)n N  rather than 2~ (0, )n N  . Why do 

we typically assume that 2 1   in a probit model? 

(c) Derive the log-likelihood function for the probit model. 

 

2. What conditions are necessary for identifying an ordered probit model? 

 

3. (a) Find the maximum of the function 
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using numerical optimization. 

(b) Demonstrate that the potential maximum you found is a local maximum. 

(c) Can we be sure that this point is a global maximum? 

 

4. Consider the data file mexico.dta which can be accessed using the link, 

http://www.michaelperess.com/classdata/mexico.dta. This data file is a post-election study of 

the 2000 Mexican presidential election, with some aggregate data merged in. We will use this 

data file to study vote buying by a party machine. The variables in the data set are: 
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vote_pri - A dummy variable equal to 1 if the respondent voted for the PRI, 0 if the respondent 

voted for a different party, and missing if the respondent did not vote 

gift_pri – A dummy variable equal to 1 if the respondent reported receiving a gift from the PRI in 

exchange for their vote 

approvemucho, approvealgo, disapprovealgo, and disapprovemucho – Dummy variables 

indicating that the respondent highly approves, somewhat approves, somewhat disapproves, or 

highly disapproves (respectively) of the incumbent president, who is from the PRI 

urban – whether the respondent lives in an urban or rural locality 

female – whether the respondent is female 

educ – an index indicating the respondent’s level of education 

employed – whether the respondent is currently employed 

dist – the electoral district the respondent resides in. There are about 300 of these in Mexico, and 

the sample includes 100 such districts. Note that urban does not vary within any electoral district 

except one, so urban is effectively collinear with dist 

pri_97 – The vote share of the PRI in the previous presidential election in the electoral district. 

All respondents in the same election district should have the same value for pri_97 

(i) Estimate a logit model predicting gift_pri using the variables approvemucho, 

approvealgo, disapprovealgo, disapprovemucho, urban, female, educ, and employed and 

interpret the coefficients and standard errors. 

(ii) Cox and McCubbins (1986) have argued that party machines are more likely to buy 

voters in their core districts—the idea being that in these districts, the party machine controls the 

district, so it is cheaper for them to provide these benefits where their machine is strong. An 

alternative hypothesis is that the party machine will buy swing voters—swing voters should be 
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those that weakly approve or weakly disapprove of the incumbent PRI president. A second 

alternative theory is that the party machine will buy voters in swing districts, since swing 

districts will have the most persuadable voters. Test the Cox and McCubbins theory by adding 

pri_97 and it’s square term (pri_97_sq) to the logit model estimated in (i). Note that since 

Mexico is not a two party system, a swing district is on necessarily a district where the PRI had a 

50% vote share in 1997. Comment on the results. 

(c) Calculate some measure of the substantive effect of pri_97 on the probability of 

observing a value of 1 for the DV (you don't have to include standard errors for the effect size). 

(d) Would it make sense to use robust standard errors in the models estimated in (a) or (b)? 

(e) What are the disadvantages and advantages of using a logit model vs. using a linear 

probability model in (a) and (b)? 

(f) What are the disadvantages and advantages of using a logit model vs. using a probit 

model in (a) and (b)? 

 

5. Consider the first column in the table below. The dependent variable is a 5 point scale 

where respondents were asked whether in the future, they were extremely likely, very likely, 

moderately likely, a little likely, and not at all likely to join in a protest march, rally, or 

demonstration. Risk acceptance is a scale that ranges from 0 to 1 with 0 being risk averse and 1 

being risk accepting. Strength of partisanship and ideology are the standard 7 point scales from 

the ANES. Education and Income are 5 and 6 points scales, respectively. 

(a) Interpret the variables in the model, as best you can, given the information given. 
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(b) The main independent variable of interest in this study is the risk acceptance scale. Can 

we say anything about the magnitude of the effect of risk acceptance (at least, relative to some of 

the other variables?) 
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6. For each model listed below, determine the extent to which we can interpret effect sizes 

from the raw coefficient estimate ̂ . In addition, state what we would have to do in order to 

obtain a substantive effect (if a substantive effect cannot directly be obtained from ̂ ). 

(a) The linear model 

(b) The probit model 

(c) The multinomial probit model 

(d) The negative binomial model 

 
7. This question draws from the paper "The Fey Effect: Young Adults, Political Humor, and 

Perceptions of Sarah Palin in the 2008 Presidential Election Campaign". The study measured 

approval of John McCain's pick of Sarah Palin using a 3 point scale, both before (wave 1) and 

after (wave 2) the vice presidential debate. Between wave 1 and wave 2, the survey also queried 

respondents as to whether they viewed a spoof of Sarah Palin by Tina Fey on Saturday Night 

Live, which also aired between waves 1 and 2. The main goal of the paper was to assess whether 

seeing the Sarah Palin spoof led to lower levels of approval for her as McCain's running mate. 

The authors' used an ordered logit model, controlling for previous opinion, party identification, 

ideology, overall media exposure, political knowledge, a white dummy variable, a male dummy 

variable, and age in years. The following footnote describes the overall media exposure and 

political knowledge scales: 

 

The main results from the paper are given in column (1) of Table 1 below: 
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(a) Interpret the effects of each of the independent variables on the dependent variable. 

(b) The authors do not report using "robust" standard errors. Should they have? 
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8. Consider the data file http://www.michaelperess.com/classdata/sen_inc.dta. The variable 

inc_stat_code is equation to 1 if a Senate incumbent is reelected, 2 if the Senate incumbent 

looses the general election, 3 if the Senate incumbent looses the primary election, and 4 if the 

Senate incumbent retires. The variable pres_party is "D" when the president is a Democrat 

and "R" when the president is a Republican. The variable inc_party is "D" when the Senate 

incumbent is a Democrat and "R" when the Senate incumbent is a Republican. pres_net_app 

is the net approval rating of the President. 

(a) Create a variable for whether the Senate incumbent is of the same party as the president.  

Create two variables--one interacting the President's net approval with whether the incumbent is 

of the same party as the president and one interacting the President's net approval with whether 

the Senate incumbent is of a different party than the President. Run a multinomial logit model 

including a constant term for each choice, a dummy for whether the incumbent is a member of 

the President's party, and the two interaction terms you created. Interpret the results. Don't forget 

to interpret not just differences between with the baseline category, but differences between the 

included categories. 

(b) Compute measures of the substantive effects of Presidential net approval for incumbents 

of the President's party and incumbents not of the President's party. 

 

 

 


