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1.  

Suppose you have data survival from the Titanic ship accident 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 = 𝛽4 = 𝛽5 = 0. 

b. Describe different ways to interpret the magnitude of the 𝛽2 estimate. 

c. What would a fully saturated model look like in this context? How can you test between 

the model suggested above and a fully saturated model and how would you interpret the 

results? 

 

2. Suppose you want to estimate a linear regression model on cross-section data with one 

independent variable, i.e., 𝑌𝑖 = 𝛼 + 𝛽𝑋𝑖 + 𝜀𝑖, where you observe 𝑋𝑖  with a measurement 

error, i.e., 
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XX 
*

, where 
i

  follows an iid distribution with 0
2



  and 

i
X  is the 

true work variable. 

 

a. Explain what will happen to your OLS estimate of 𝛽 in presence of measurement error. 

b. Suppose you instead of cross section data you now have a panel. Explain why, depending 
on the data, the problem with the bias from the measurement error may be better or 
worse when you use a first difference estimator rather than pooled OLS. 

c. Suppose you now want to estimate you panel data model with fixed effects and a lagged 
dependent variable, i.e., 𝑌𝑖𝑡 = 𝛼𝑖 + 𝛾𝑌𝑖𝑡−1 + 𝛽𝑋𝑖 + 𝜀𝑖. Ignoring any problems with 
measurement errors, what would happen to the least squares fixed effects estimator 
when you have a lagged dependent variable in the model? 

 
3. 

a. In the context of an exponential proportional hazard model, show that an omitted 

variable may appear as duration dependence. 

b. Describe the consequences of unobserved heterogeneity on the maximum likelihood 

coefficient estimates in a proportional hazard model. 

c. Describe how you can differentiate between different exit routes in the framework of a 

Cox proportional hazard model. Describe how you can obtain consistent estimates in 

such model and what assumptions you need? 


