
Empirical Asset Pricing

You have 1.5 hours to complete the exam. The exam is open-book. Good luck!

1. Bige Kahraman and Heather Tookes have a recent working paper by the title "Leverage
Constraints and Liquidity: What can we learn from margin trading?". Here is the ab-
stract of the paper:

Do traders�leverage constraints drive equity market liquidity? We use the unique fea-
tures of the margin trading system in India to test the hypothesis that there is a causal
relationship between traders�leverage constraints (i.e., their ability to borrow to invest in
risky assets) and a stock�s market liquidity. In India, the list of stocks eligible for margin
trading is revised every month, creating a series of quasi-experiments that provide traders
of newly eligible and ineligible stocks with shocks to the availability of leverage. We em-
ploy a regression discontinuity design that exploits the threshold rules that determine a
stock�s margin trading eligibility. When we compare the liquidity of eligible and ineligible
stocks that lie close to the eligibility threshold, we �nd that liquidity is higher when stocks
become eligible for margin trading and that it decreases with ineligibility. Using available
data on margin �nancing activity at the individual stock level, we try to uncover the
mechanisms driving this main �nding. We �nd evidence consistent with the idea that the
liquidity enhancement that we observe stems from margin traders�contrarian strategies.

Here�s another description of what the authors do:

The paper is an empirical examination of the impact of leverage constraints on mar-
ket liquidity. The authors exploit a unique feature of the Indian stock exchanges that
allows stocks to be traded on margin only if a measure of their liquidity in a given period
(�the impact cost�) passes a pre-speci�ed threshold. This rule splits the universe of stocks
into two groups, only one of which is eligible for margin trading. The authors use this
quasi-experiment within a regression discontinuity (RD) design. If some conditions are
respected, this approach is suitable to estimate the causal impact of leverage constraints
on liquidity. The authors �nd that stocks that become eligible for margin trading expe-
rience modest improvements in liquidity. Also, the authors show that stocks within the
same eligibility group display co-movement in their liquidity level. They interpret this
�nding as evidence that changes in traders�leverage a¤ect the dynamics of liquidity.

(a) Refer to Brunnermeier and Pedersen (2009) and explain why we expect that stocks
with di¤erent margin requirements should experience di¤erent liquidity (Hint: start
from the budget constraint in their paper, equation (4))

(b) Cite and brie�y describe two papers that test the prediction that a tightening of
arbitrageurs�capital causes lower liquidity. Speci�cally discuss the identi�cation of
these two papers and comment on the �exogeneity�of the explanatory variable.
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(c) In the Indian stock market, stocks become eligible for margin trading if at the end
of the month their average liquidity (as measured by price impact) over the past six
months has passed a pre-speci�ed threshold. So, every month there are two groups
of stocks: Group 1, which contains stocks that are eligible for margin trading, and
Group 2, which contains stocks that are ineligible for margin trading. Kahraman
and Tookes in their main tests regress stock liquidity on a dummy for membership
of Group 1.using the entire universe of stocks

where Liquidity is either the bid-ask spread or the Amihud (2002) ratio (labeled
ILLIQ), and X is a set of controls. Here are the main results:
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Describe the results and comment their consistency with the hypothesis that is tested
in the paper.

(d) Comment on the exogeneity of the experiment that the authors use to identify the
e¤ect of interest. In particular, can you imagine a situation in which an unobservable
variable co-determines allocation to Group 1 and the dependent variable?

(e) In a second set of tests, the authors implement a Regression Discontinuity (RD)
Design. That is, they restrict the sample to a narrow range of stocks around the
cuto¤ for eligibility to Group 1 membership. For example, they consider 50 stocks to
the left of the cuto¤ and 50 stocks to the right of the cuto¤. The idea of RD is that,
for this small set of stocks, the assignment to either group is mostly exogenous as
it depends on random shocks to past liquidity that, on the margin, cause a stock to
pass the threshold for membership. In this restricted sample of stocks, they run the
same regressions as above. Comment on the reason that makes this identi�cation
more exogenous relative to the previous regressions.

(f) Here are the results of RD (the controls are the same as in the previous tables,
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columns (3) to (5))

What are the main di¤erences that you observe from the estimates in the previous
regressions?

(g) Can you think of a shortcoming of restricting the sample to such a small number of
stocks around the cuto¤? Do not focus on the power of the tests or the e¢ ciency
of the estimates. Rather, focus on the e¤ects that you are measuring and whether
they can be generalized.

(h) Let us go back to the adherence of the research design to the predictions of the theory.
Kahraman and Tookes show that stocks that are open for margin trading display
higher liquidity. They conclude that investors that use leverage provide liquidity to
these stocks. Is it something that is necessarily expected a priori? Can you think
of and describe situations in which leveraged investors actually make stocks LESS
liquid?

2. Let us talk about conditional Asset Pricing Models

(a) Start from the stochastic discount factor pricing equation

Et [(Rt+1 + 1)Mt+1] = 1

Let the stochastic discount factor have a one-factor representation, with time-varying
coe¢ cients

Mt+1 = at + btRf;t+1

where Rf;t+1 is the return on the factor. Assume that a risk-free rate exists, and
show that time-variation in bt is linked to time-variation in the risk premium on the
factor.

(b) Describe in formulas how you can move from a conditional asset pricing model to
an unconditional one by assuming that the coe¢ cients of the discount factor can be
predicted using state variables.

(c) What state variable do Lettau and Ludvigson (2001, Journal of Finance) use to
predict the factor risk premium? How do they motivate this state variable?

(d) Summarize the results of Lettau and Ludvigson (2001, Journal of Political Economy)
relatively to the conditional version of CAPM and Consumption CAPM.

(e) What is Lewellen and Nagel�s (2005) criticism of the Conditional CAPM literature?
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