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Summary of the paper

@ This is a very nice paper providing a great framework for trying to
understand:

‘

e The impact of collateral constraints on the “underlying” asset.
o The impact of collateral constraints on other assets.
e The determinants of collateral constraints.

@ All of these in a calibrated general equilibrium model.

Gomes () Discussion of BGKS



Collateral Constraints (cont.)

@ We have significant evidence that margin requirements have an
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Collateral Constraints (cont.)

@ We have significant evidence that margin requirements have an
impact on prices, e.g. Chen, Hong and Stein (JFE, 2002), Jones and
Lamont (JFE, 2002), or Nagel (JFE, 2005)

@ or ... just look at the price of silver lately!!!

@ But, how will they affect other important variables: volatility,
liquidity, trading volume?

@ ... or welfare? if we're extremely ambitious!

@ Also, how do they affect other assets?

@ Finally, how are they endogenously determined in equilibrium?
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@ Most of the previous work has been in the context of models that are
very hard to calibrate and that have an exogenous/constant riskless
rate (e.g. Aiyagari and Gertler (RED, 1999), Brunnermeier and
Pedersen (RFS, 2008), Rytchkov (WP 2009), or Wang (WP 2011)).
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very hard to calibrate and that have an exogenous/constant riskless
rate (e.g. Aiyagari and Gertler (RED, 1999), Brunnermeier and
Pedersen (RFS, 2008), Rytchkov (WP 2009), or Wang (WP 2011)).

@ One of the first papers to consider a full calibrated general equilibrium
model is Coen-Pirani (JME 2005).

e The impact of changes is often mostly felt on the price of the risk-free

asset, and therefore the impact on stock market volatility much lower
(in most cases)

@ This paper is an application of the theoretical set-up developed in
Kubler and Schmedders (Ema 2003) which effectively extends
Coen-Pirani (JME 2005) along several dimensions:

o 2 risky trees => different “collateral value” / spill-over effects

o Labor income with borrowing constraints => additional source of
market incompleteness.

e Endogenous collateral constraints.
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2 risky trees with different collateral value/characteristics.

Two types of agents: low risk aversion (LRA, RRA=0.5), and high
risk aversion (HRA, RRA=6), both with EIS=1.5

In addition to trading the trees, agents can also trade (J) bonds,
which exist in zero net supply.

Taking short positions in bonds requires collateral: positive position in
a tree.

Bonds backed by the first tree (Housing, H) differ because each one

has its own CR: ki, (s")

At the beginning of next-period, the value of the collateral is then
Cly(s**Y) = (%) # (Pu(s™) + D ("))

Since loans are non-recourse, investors will default whenever

cl(st) <1
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Set-Up (cont.)

@ Consider first a riskfree bond. For this bond to be riskfree, the
collateral must be such that

k‘L(St) * (PH(St+1) + DH(St+1)) >1 V5t+1
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Set-Up (cont.)

@ Consider first a riskfree bond. For this bond to be riskfree, the
collateral must be such that

k‘L(St) * (PH(St+1) + DH(St+1)) >1 V5t+1
@ Any endogenous collateral constraint that satisfies this condition will

work, for example:
I\/Iin{kJ,._,(st) x (Py(st™) 4+ Dy(s™™)} =1
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Set-Up (cont.)

@ Consider first a riskfree bond. For this bond to be riskfree, the
collateral must be such that

KL (%) % (P (st 4 Dy (stHh)) > 1 Vgen

@ Any endogenous collateral constraint that satisfies this condition will
work, for example:
I\/Iin{kJ,;,(st) * (PH(stH) + Dy (s} =1
st+l
o With a finite number of states, S, it is therefore enough to define
S — 1 bonds indexed by the number of states in which they will
default:

e Bond s has an endogenous collateral such that it will default in exactly
s — 1 states.
e Note: a bond that defaults in all states is obviously redundant.

@ Bonds backed by the second tree ( “Equity”, E) are subject to an
exogenously specified margin requirement (which in turn determines

the equilibrium collateral requirement).
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Model 1: Single Lucas Tree

@ Model 1.1: Single Risk-Free Bond (collateral requirements such that
there is no default in equilibrium).

@ First case: agents can use the entire endowment as collateral.

o In the long-run LRA typically hold (and thus price) the entire Lucas
tree, while HRA are mostly in autarchy (there is some portfolio
re-allocation after bad shocks but very minor)

o Std(R*) =5.38% / E(R* — Rf) = 0.55% / Ry = 5.88%.

@ Second case: only financial assets can be used for collateral

@ Following bad shocks prices must fall much more since LRA need to
liquidate a larger fraction of their equity holdings:

o Std(R*) =8.14% / E(R* — Ry) = 3.86% (SR = 0.47) / Rf = 1.1%.
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Model 1: Single Lucas Tree (cont.)
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Model 1: Single Lucas Tree (cont.)

@ Model 1.2: Multiple Bonds with endogenous collateral
@ wlog bonds are indexed by the number of states in which they default:
zero default, 1-state default , 2-states default, etc.
HRA naturally prefer to hold the zero-default bond so, in most
periods the equilibrium is very similar to the previous one.
Only after a bad shock will we observe trade in risky bonds:
o LRA sell them to raise funds to avoid liquidating their equity positions.
o HRA prefer these to buying equity from LRA agents, but Ry still has to
increase in equilibrium.
Even though LRA now always hold the tree, the price still has to
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Model 1: Single Lucas Tree (cont.)

@ Model 1.2: Multiple Bonds with endogenous collateral
@ wlog bonds are indexed by the number of states in which they default:
zero default, 1-state default , 2-states default, etc.
HRA naturally prefer to hold the zero-default bond so, in most
periods the equilibrium is very similar to the previous one.
Only after a bad shock will we observe trade in risky bonds:
o LRA sell them to raise funds to avoid liquidating their equity positions.
o HRA prefer these to buying equity from LRA agents, but Ry still has to
increase in equilibrium.
Even though LRA now always hold the tree, the price still has to
adjust in response to the shocks => Std(R*) is only marginally lower.
Moreover, one additional bond only (the 1-state default bond) is
typically enough to allow LRA to borrow in bad states, so:
o The other bonds are rarely traded.

e Equilibria in economies with 2 or more bonds are very similar.
o Small default costs (10%) enough to shut down other default bonds.
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Model 1: Single Lucas Tree (cont.)

o Also: default costs of 25% would eliminate the 1-state default bond
as well.

Gomes () Discussion of BGKS



Model 1: Single Lucas Tree (cont.)

o Also: default costs of 25% would eliminate the 1-state default bond
as well.

@ In future models: assume default costs of “25%" so that only the
no-default bond is traded.
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@ Model 2.1: Only one tree (H) can be used as collateral
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Model 2: Two Lucas Trees

@ Model 2.1: Only one tree (H) can be used as collateral
@ H is more valuable because it has collateral value. Since the two trees
have the same cash-flows, E must have a lower price (higher risk
premium).
o E(Ry —Rf) =3.69% / E(Re — Rf) = 6.31% / Ry = 0.38%
@ In addition, in equilibrium, LRA agents always hold on to H, but
frequently sell E = Higher Std(Rg):

° 5td(RH) =6.64% / 5td(RE) = 8.05%

@ As the authors acknowledge, these particular effects are not
necessarily new, but the contribution here is to show that this effect is
very large in full GE (i.e. with an endogenous risk-free rate), in a
model calibrated to match the observed market price of risk.
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Model 2: Two Lucas Trees (cont.)

@ Model 2.2: The other tree (E) is regulated
@ As we increase the exogenous MR “on" E:

o Overall leverage capacity in the economy decreases = less
de-leveraging following bad shocks = lower Std(Rg)

e Constraints more likely to bind in equilibrium = more frequent
de-leveraging = (since LRA tend to sell E only) lower Std(Rg)

@ We have two counteracting forces on Std(Rg) , but the first effect
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@ Model 2.2: The other tree (E) is regulated
@ As we increase the exogenous MR “on" E:

o Overall leverage capacity in the economy decreases = less
de-leveraging following bad shocks = lower Std(Rg)

e Constraints more likely to bind in equilibrium = more frequent
de-leveraging = (since LRA tend to sell E only) lower Std(Rg)

@ We have two counteracting forces on Std(Rg) , but the first effect
leads to a reduction in Std(Ry) so

o Std(Ry) is a monotonically decreasing function of the MR on E.
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Empirical Evidence (cont.)
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showing the impact of MR on the level of asset prices.
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showing the impact of MR on the level of asset prices.

@ However, the evidence on second moments is very weak:

e Moore (JPE, 1966) and Officer (JB, 1973): no impact.

o Hardouvelis (AER, 1990): MR decrease volatility.

o Hsieh and Miller (JF, 1990): no impact after "controlling" for
endogeneity.

e Seguin (JME, 1990): volatility declines after stocks “are approved” for
margin trading (so a relaxing of MR).

o Seguin and Jarrell (JF, 1993): no differential impact of 1987 crash
between marginable securities and non-marginable securities.

o Day and Lewis (RFS, 1997): no impact (using implied vol)

@ Not good for all these theoretical papers!

@ Of course, if margins are endogenous then empirical testing is not so
straightforward ...

o potential PhD job market paper?

Gomes () Discussion of BGKS 06/11 12 /17



Empirical Evidence - Back to Theory

@ But then, should we even expect to find any impact on the volatility
of other assets?
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Empirical Evidence - Back to Theory

@ But then, should we even expect to find any impact on the volatility
of other assets?

e Actually, Kupiec (JFM 1989) finds no relationship between MR on
stock futures and the subsequent volatility of futures contracts but

e ... finds above average volatility in the (cash) market for stocks!

@ But this requires a model which generates no impact on the volatility
of the "underlying", yet an impact on the volatility of other assets!

o Another potential PhD job market paper?
o Maybe not ... this model can actually deliver that!
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First and second moments
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Empirical Evidence - Back to Theory (cont.)

@ Of course the model should then be calibrated to derivatives (in zero
net supply also) and stocks (more like Garleanu and Pedersen (RFS,

ftc.)).
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Empirical Evidence - Back to Theory (cont.)

@ Of course the model should then be calibrated to derivatives (in zero
net supply also) and stocks (more like Garleanu and Pedersen (RFS,

ftc.)).
o Might help in terms of the levels required to get the right effects.

@ Another issue: in the data the margin that has changed is the
"endogenous margin", not the regulated one.

@ So, we could:

o See whether we have the same empirical result for changes in the MR
for stocks.

e Within the model, track endogenous changes in MR for the first tree,
and see if we get those effects.
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"Long" margins versus "Short" margins

@ In this paper we only have "long" margins (LM): constraints on
leverage available to finance long positions in the underlying trees.
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"Long" margins versus "Short" margins

@ In this paper we only have "long" margins (LM): constraints on
leverage available to finance long positions in the underlying trees.

@ The political discussion is often around LM as the way to prevent the
big nasty speculators from increasing prices "too much".

@ But we also have "short" margins (SM): constraints on the leverage
implied by a short position on the tree.

@ And there is also a discussion on SM, as a way to prevent them from
"running companies (countries?) to the ground".

@ In this paper, short positions in the trees are not allowed. And in fact,
with this set-up it would be hard to generate them anyway.

e Wang (WP, 2011) finds important asymmetries regarding the impact
of SM and LM (they are also more likely to bind in different states of
the world) and consequently different implications for regulation.

@ Probably very hard to add this as an active margin in the model (e.g.
with asymmetric information), but it would be very interesting if
possible.
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Other Comments

o Calibration: agent with low (high) risk aversion has 10% (90%) of
total labor income. The fraction of very risk-averse agents is chosen
“to match observed stock market participation” 7?7
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Other Comments

o Calibration: agent with low (high) risk aversion has 10% (90%) of
total labor income. The fraction of very risk-averse agents is chosen
“to match observed stock market participation” 7?7

e That number is currently around 55% in the US.
@ Other related papers:

e Rytchkov (WP, 2009), Brunnermeier and Pedersen (RFS, 2008):
different approach for endogeneizing MR
o Garleanu and Pedersen (RFS, ftc.): Margin CCAPM.
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Conclusion

@ Extremely interesting paper:

o Great framework for asking very important questions

@ Main Recommendations:

e Link to the empirical evidence
o Explore the model further: what does it imply about liquidity and
volume (for example)?

@ For example, Mayhew, Sarin and Shastri (JF, 95) find that decreases
in margin for equity options lead to increase in spreads for the
underlying stocks, while spreads on options decrease, suggesting a
change in the relative allocation of informed traders between the two
markets.

Gomes () Discussion of BGKS



	Summary of the paper



