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overview

An important topic

∙ How does heterogeneity in the economy (in financial markets) affect
∙ short-run dynamics
∙ long-run outcomes

Approach

∙ Set up and study an “evolutionary” model of the financial sector
∙ heterogeneous investmens strategies / technologies

Questions

∙ How different is this from the existing literature?
∙ Is this the right economic mechanism?
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baseline setup

Bankers with heterogenous types i and initial stock of financial assets ki0
(‘capital’ stock).

∙ Each type access to a set of investment technologies with exogenous
returns.

∙ Maximizing the objective

E
[
U
(
kiT
)]

= E
[
ln

(
kiT
)]

leads to the well-known Kelly (1956) rule allocation.
∙ Each banker lives in complete autarky.
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result: autarky is bad

Individually maximizing the log growth rate of capital stocks is not the same
as maximizing the log growth rate of total capital stock:

max E
[
log

∑
i

kiT

]
̸=

∑
i

max E
[
log kiT

]

Solution

∙ Open the markets!
∙ Either let the banks trade capital, or let bank owners trade capital shares in
banks.

∙ Monopolize everything!

∙ One large bank will solve max E
[
log

∑
i kiT

]
.

There is no other friction in the model =⇒ problem solved.
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result: after a good shock, risk-taking increases

Is this bad? That depends! Two interpretations.

1. Heterogeneous technologies, homogeneous preferences.
∙ After a good shock, riskier technologies earn more.
∙ Markets would then reallocate capital.

2. Heterogeneous preferences (risk types)
∙ Reallocation of capital to more risky types after a good shock is an outcome of
efficient risk sharing.capital reallocations

Authors are quite ambiguous. E.g., they give the following interpretations of
‘capital reallocations’

∙ random changes in technologies
∙ changes in decision makers
∙ changes in the set of financial institutions
∙ reallocations of funds by external investors

… but it becomes important when considering policies.
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where does the existing literature stand?

Equilibrium effects arising from reallocation of wealth

∙ Dumas (1989), Basak, Cuoco (1998), Bhamra, Uppal (2009), Blume, Easley
(1992 etc.), Cogley, Sargent (2008, etc.), David (2008), Epstein, Miao (2003),
Kan (1995), Zapatero (1998), Anderson (2005), Borovička (2015), Bhandari
(2015), Backus, Routledge, Zin (2008), Chan, Kogan (2002), Chen, Joslin, Tran
(2010), Detemple, Murthy (1994) …

Heterogeneity in the banking sector

∙ Gertler, Kiyotaki (2011), Ferrante (2013), Mazelis (2015), Philippon, Skreta
(2010), Castro, Martinez, Philippon (2015)

Computational tools

∙ Mertens, Judd (2013), Judd, Maliar, Maliar (2011 etc.), Kaplan, Moll (2016),
Kaplan, Moll, Violante (2015), …
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model vs real world

Above mentioned models generate fluctuations in asset prices and
outcomes through reallocation of wealth.

∙ Is this mechanism strong enough?
∙ Matthieu Gomez (Princeton PhD candidate) uses micro data for the top 1% to
argue that yes.

∙ Is the autarky assumption reasonable to capture key effects?
∙ No.
∙ The key variation is in leverage.
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leverage and asset growth in the model

Imagine that banks in the model start with some amount of borrowed funds.

∙ Key mechanism

Good shock =⇒ high returns =⇒ ↗ net worth =⇒ ↘ leverage.

∙ Most risky institutions decrease their leverage most.

The mechanism described in the model is a stabilizing force from the
perspective of leverage of financial institutions.

∙ But how does the data look like?
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adrian and shin (2010): leverage and asset growth in the data

Household sector: Consistent with the model — asset growth and leverage
negatively correlated.

against changes in total assets for U.S. commercial banks. A large number of the observations line up
along the vertical line that passes through zero change in leverage. In other words, the data show the
outward signs of commercial banks targeting a fixed leverage ratio.

However, even more striking than the scatter chart for commercial banks is that for security dealers
and brokers, that include the major Wall Street investment banks. Fig. 4 is the scatter chart for U.S.
security dealers and brokers, again drawn from the Flow of Funds accounts (1963–2006). The align-
ment of the observations is now the reverse of that for households. There is a strongly positive rela-
tionship between changes in total assets and changes in leverage. In this sense, leverage is procyclical.

In order to appreciate the aggregate consequences of procyclical leverage, let us first consider the
behavior of a financial intermediary that manages its balance sheet actively to as to maintain a
constant leverage ratio of 10. The effects we describe below will be even larger for leverage that is
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Fig. 1. Total assets and leverage of household.
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Fig. 2. Total assets and leverage of non-financial, non-farm corporates.

T. Adrian, H.S. Shin / J. Finan. Intermediation 19 (2010) 418–437 421
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adrian and shin (2010): leverage and asset growth in the data

Non-financial firms: No relationship.

against changes in total assets for U.S. commercial banks. A large number of the observations line up
along the vertical line that passes through zero change in leverage. In other words, the data show the
outward signs of commercial banks targeting a fixed leverage ratio.
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adrian and shin (2010): leverage and asset growth in the data

Commercial banks: Riskiness completely driven by leverage.

procyclical. Suppose the initial balance sheet is as follows. The financial intermediary holds 100 worth
of securities, and has funded this holding with debt worth 90.

Assume that the price of debt is approximately constant for small changes in total assets. Suppose
the price of securities increases by 1% to 101.
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Fig. 3. Total assets and leverage of commercial banks.
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Fig. 4. Total assets and leverage of security brokers and dealers.

422 T. Adrian, H.S. Shin / J. Finan. Intermediation 19 (2010) 418–437
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adrian and shin (2010): leverage and asset growth in the data

Brokers and dealers: Asset growth and riskiness completely driven by
leverage.

procyclical. Suppose the initial balance sheet is as follows. The financial intermediary holds 100 worth
of securities, and has funded this holding with debt worth 90.

Assume that the price of debt is approximately constant for small changes in total assets. Suppose
the price of securities increases by 1% to 101.
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what are the policy-invariant parts of the model?

Model should specify what markets and government can and cannot do.

∙ Preferences, technology, contract space, market imperfections, set of
government policies.

∙ equilibrium
∙ (constrained) optimal allocation
∙ planner’s welfare function
∙ implementation.

This is unfortunately a bit of a moving target in the paper (and also between
versions).
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what are the policy-invariant parts of the model?

Equilibrium

∙ In the model, ‘equilibrium’ is financial autarky.
∙ Authors state that first welfare theorem holds in this framework.
∙ =⇒ absence of markets must be a technological constraint.

∙ But then they talk about optimal allocations.

Social welfare

∙ Bankers are endowed with log preferences over terminal capital.
∙ Workers are endowed with log preferences over wages.
∙ But policies evaluated based on reduction in volatility.
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example: bailout experiment

Extension with bankers and workers.

∙ Workers are exogenously restricted to be hand to mouth.
∙ Collect and consume a fraction 1− α of total output (Cobb–Douglas
technology)

Policy experiment

∙ When capital stock is low, it is beneficial for the workers to sacrifice
consumption …

∙ … and give it to bankers as an increase in capital.

But why bailout?

∙ Notice that the main friction is autarky.
∙ But if the government is able to undo autarky through bailouts, why not
provide workers with equity shares in the banks?

∙ This is what a market for bank capital would do! (There is no other friction
that would prevent it.)
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summary

Heterogeneity in the financial sector (and in the economy in general) is very
important.

∙ Project aims at the right question.

What are the important sources of heterogeneity?

∙ Autarky does not seem to be the source of problems.
∙ The question is not how Countrywide grew so large by running high
realized profits.

∙ The question is how Countrywide grew so large by attracting outside
sources of financing.

We already have the technology to construct much richer models

∙ with heterogeneity and rich market interactions
∙ use it!
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