
Question 1: The Basics 

The main goal of financial markets is to channel capital to its most productive use. In the current market 

environment, we see that there is a lot of capital available (ageing population, quantitative easing) and 

interest rates are low, pushing investors towards the equity market (TINA, there is no alternative). 

a. (6 points) Explain what the current market situation might do to the efficiency of capital

allocation.

 

In the Capital Asset Pricing Model (CAPM), the beta measures the sensitivity of a stock to the market 

index.  

b. (6 points) Explain what you think happened to the market beta of Zoom Video Communications

Inc. during the outbreak of the Corona crisis (March, April). How did this affect its expected return

according to the CAPM?

Imagine you would want to test whether a stock’s sensitivity to Corona is priced in the cross-section of 

stocks returns.  

c. (8 points) Explain step-by-step how you would test this using the Fama-MacBeth methodology.



Question 2: Factor Models 

I downloaded the returns for Apple and Zoom but accidentally deleted the labels; I don’t know which 

returns belong to which company. Now I estimate the Fama-French 3-factor model on both return series 

to figure out which is which. 

 
These are the estimation results (t-statistics in parentheses) for the two companies:  

 Company 1 Company 2 

α 0.158 0.387 

 (2.356) (1.882) 

β1 1.206 0.280 

 (27.30) (1.560) 

β2 -0.379 1.150 

 (-3.222) (3.503) 

β3 -0.292 -1.848 

 (-4.609) (-6.786) 

R2 0.755 0.186 

 

a. (8 points) Explain which of the two companies represents Apple and which represents Zoom. 

 

 

 

 



 

Fama and French (2015) introduce the 5-factor model.  In the paper, they try to explain the economic 

intuition behind their findings using the following model:  

 
 

in which m is the stock price, d is dividend, r the discount rate, M the market capitalization, Y total 

earnings, and B book value.  

 

b. (5 points) Explain, based on the above model, why companies that invest more have lower 

expected returns. 

 

 

The figure below shows the 10-year rolling Fama-MacBeth premia, i.e., the γ’s from the regression  

𝑟𝑖 = 𝛼 + 𝛾1𝛽 + 𝛾2𝑆𝑖𝑧𝑒𝑖 + 𝛾3𝐵𝑇𝑀𝑖 + 𝛾4𝑀𝑜𝑚𝑖 + 𝛾5𝑃𝑟𝑜𝑓𝑖𝑡𝑖 + 𝛾6𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑖 + 𝜀𝑖 

 

 



 
 

c. (7 points) Explain which period in the figure was the best from the perspective of the regulator.  

 

 

 

  



Question 3: Behavioral Finance 

 

Limits to arbitrage are a central concept in Behavioral Finance; they come in three forms: implementation 

costs, noise trader risk, and fundamental risk. Now assume that you believe that the stocks of the 

company Tesla are over-valued in today’s market.  

 

a. (6 points) Explain which of the three limits to arbitrage might prevent you from profiting from this 

over-valuation.  

 

 

 

One of the limits to arbitrage, ‘noise trader risk’, is further developed in the study by DeLong, Shleifer, 

Summer, and Waldman (1990). In their model, the return difference between sophisticated traders and 

noise trader is given by 

 
 

in which ρ* is the average misperception of noise traders, r the risk-free rate, σ the variation in the 

misperception, μ the proportion of noise traders, and 𝛾 the risk aversion. 

 

b. (7 points) Intuitively explain why the return of noise traders relative to sophisticated traders goes 

up if there are more noise traders in the market (a higher μ).  

 

 

 

 

Baker and Wurgler (2007) develop a sentiment index, and test whether it is priced in the cross-section of 

stock returns.  To do so, they estimate the following equation:  

 



 

c. (7 points) Explain why they take sentiment in period (t-1) and all other factors in period (t).  

 

 

 

 

  



Question 4: Beyond mean-variance utility 

 

Barberis et al. (2016) test to what extent Prospect Theory is important in describing the cross-section of 

stock returns.  These are (part of) their results:  

 
 

a. (6 points) Explain to what extent prospect theory helps, in this table, to solve the problem that 

the CAPM beta is not priced in the cross-section of stock returns.  

 

 

 

 

It turns out that stock with a high maximum daily return in the previous month, have a lower expected 

return in current month.  

 

b. (6 points) Explain how prospect theory can help explain this finding.  

 

 

 

 



Question 5: Frictions 

 

One of the consequences of the electronification and subsequent fragmentation of exchanges, is the rise 

of private exchanges, or dark pools.  

 

a. (6 points) Explain why market regulators are in general not happy with the activities of dark pools.  

 

 

 

 

Liquidity knows three dimensions: Time, Costs, and Price-impact.  At the same time, we know that there 

are two (main) types of exchanges: Order driven and quote driven.  

 

b. (8 points) Explain to what extent the three dimensions of liquidity are relevant to both types of 

exchanges. 

 

 

 

 

One of the main findings of the study by Brunnermeier and Pedersen (2009) is that there is a strong 

commonality in market liquidity across stocks (in other words, a high correlation between changes in 

market liquidity for stocks).  

 

c. (7 points) Explain, using the concept of funding liquidity, why this is the case. 

 

 

 

 



The executive director of the Austrian market regulator FMA, Helmut Ettl, stated in the Financial Times 

on May 18, 2020: 

 

“The restrictions on short selling have made an important contribution to absorb the irrational 

overreactions of the markets as well as to maintain investor confidence in the stability of the Austrian 

financial market,”  

 

d. (7 points) Give your educated opinion about this statement, based on the results of Beber and 

Pagano (2013). 

 

 

 


