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1. 

Suppose you have data survival from the Titanic ship catastrophe on survival and categorical 
variables on age (adult or child), gender (male or female) and economic status (first, second, 
third class passenger or crew). You use logit to estimate the following model: 
 
 𝑃(𝑌𝑖 = 1) = 𝛽0 + 𝛽1𝐶ℎ𝑖𝑙𝑑𝑖 + 𝛽2𝐹𝑒𝑚𝑎𝑙𝑒𝑖 +  𝛽3𝐹𝑖𝑟𝑠𝑡𝑖+𝛽4𝑆𝑒𝑐𝑜𝑛𝑑𝑖  +𝛽5𝑇ℎ𝑖𝑟𝑑𝑖,  
 
where Child is an indicator for being a child, Female is an indicator for being female; First, 
Second and Third are indicators for the different classes.  

a. Describe how you can test the hypothesis 𝛽3 = 0 using a likelihood ratio and a 
Wald test, respectively. 

b. Describe three different ways to measure goodness-of-fit in this model. 
c. Explain why a Linear probability model (LPM) may give inconsistent estimates and 

explain why this can be avoided by changing the specification of the model while 
maintaining the LPM framework. 

 
 
2. 
 
a. Suppose you want to study the average wage differentials between two different 
demographic groups. One of the groups has a much higher rate of labor force participation 
than the other. Explain why the underlying distribution of wage offers may be the same in 
the two groups, although you observe different average wages for those who work. Explain 
also under what assumptions the observed means consistently estimates the underlying 
means in the wage offer distribution. 
b. By using the method proposed by Blundell et al. (2007), show how you could estimate 
“worse case bounds” for the median of the underlying distribution of wage offers. What is 
required for these bounds to be identified? 
c. Describe how you could estimate the mean difference by using Heckman’s two stage 
model. Set up the model and state the underlying assumptions. What is required for it to be 
identified?  
 
 
3. 

a. Suppose you want study differences in unemployment durations between two 
demographic groups in a sample of unemployed workers. What assumptions are 
needed in order to get consistent estimates if you simply use an OLS model with 
log duration of unemployment spells as a dependent variable to do this? 

b. Suppose you study unemployment duration. In the context of an exponential 
proportional hazard model, show that unobserved heterogeneity may appear as 
duration dependence. How will it affect the estimates of the model? 

c. Suppose that you want to study the relation between education and mortality in 
circulatory diseases. Describe how you can estimate a competing risk model for 
this problem. What assumptions are required? Describe also how you can 
construct Peterson bounds for comparing mortality in circulatory diseases 
between two education groups. Give an example for how these bounds may look 
like at a particular age. 


