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Instructions:  This examination consists of six questions.  You must answer the first question and 

you must answer four of the remaining five questions (i.e. answer four of the questions 

numbered 2-6). Each question answered (five in total) has a weight of 20% in the final 

examination score.  Please read through the entire examination before making a decision on the 

particular set of five questions you actually answer.  The examination proctor will review the 

content of the exam at the beginning of the time period (9:00 am).  He or she will answer general 

questions for the entire set of students writing this prelim.  You have until 1:15 pm to complete 

the exam.  Good Luck!   



You Must Answer this Question 

 

 

1. In their AJAE 2010 paper “An Analysis of the Pricing of Traits in the U.S. Corn Seed 

Market”, Guan et al. found that giant corporations in the seed industry often engaged in 

regional price discrimination, charging farmers in different parts of the country different 

amounts of money for the same seeds.  

(a) Price discrimination can be categorized into three types: first degree price discrimination, 

second degree price discrimination, and third degree price discrimination. Define all three 

types of price discrimination. Which type of price discrimination does the example above 

belong to? 

(b) Suppose a firm with costs C(Q) = 1,000 + 60Q +0.1Q2 is able to price-discriminate 

between two groups of customers, with demands Q1 = 3,000 – 2p, and  Q2 = 350 – 0.5p, 

respectively. How much does it sell to each group, and at what price? What price would 

this firm set if it were forced to charge all its customers the same price? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Answer four of the following five questions 
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4.

2. 



5. Ordered Choice Model is typically motivated by assuming an underlying latent variable:  

   

    𝑦∗ = 𝛽′𝑥𝑖 − 𝜂𝑖 
 

Observe:  𝑦𝑖 =

{
 
 

 
 
1     𝜇0 < 𝑦𝑖

∗ ≤ 𝜇1
2     𝜇1 < 𝑦𝑖

∗ ≤ 𝜇2
3     𝜇2 < 𝑦𝑖

∗ ≤ 𝜇3
⋮

  𝐽    𝜇𝐽−1 < 𝑦𝑖
∗ ≤ 𝜇𝐽

  𝜇𝑗 > 𝜇𝑗−1   ∀𝑗 

 

 

Typically:   𝜇0 = −∞  and 𝜇𝐽 = +∞ 

 

(a) Ordered responses arise in many empirical settings. Give at least three examples of cases 

when ordered choice models can be used. Please, be specific. Provide the plot of the 

distribution for one of the examples and label the axes.   

(b) Specify the resulting choice probabilities,Pr[𝑦𝑖 = 𝑗], of the model provided above.  

(c) Discuss the advantages and disadvantages of using Ordered Logit, Ordered Probit, OLS, 

and Multinomial Logit in estimating the above specified model.   

(d) Provide the marginal effects of the model defined above and the plot.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6. The tobit model specifies a mixed discrete-continuous distribution for a censored outcome 

variable y. In most applications of tobit models, values of y are observed provided y is positive, 

while we simultaneously see a clustering of y values at zero.  

(a) Write the tobit specification in terms of a latent variable model. 

(b) Write down the likelihood function for the tobit model. 

(c) Describe how data augmentation can be used in conjunction with the Gibbs sampler to 

carry out a Bayesian analysis of the tobit model.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


