
Intermediary Leverage Cycles and Financial

Stability
Tobias Adriand and Nina Boyarchenko

Discussion by Gaston Navarro

October 2, 2012

1 / 29



Motivation

I financial intermediaries leverage is procyclical: pe-
riods of asset value growth are associated wih leverage
growth
(Adrian & Shin (2010))

I Why is this puzzling?

Leverage =
Assets

Assets− Liabilities

If the portfolio is fixed ⇒↑ Assets→↓ Leverage

I Need a very reactive portfolio decision to have procylical
leverage. Many models with financial intermediation do
not obtain this.
(Brunnermeier & Sannikov (2012), He & Krishnamurthy (2012))
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Motivation

This paper:

I introduces a new risk-based financial constraint that gen-
erates procyclical intermedary leverage

I developes a highly tractable framework
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Mechanism: risk-based constraint

I two periods t = 0, 1

I risk-neutral investor with initial wealth is w0

I two assets: capital k with price pk,0, risk-free bond b with
price 1

I assume rb = 0, and
pk,1−pk,0

pk,0
= rk ∼ N (µ, σ2) with µ > 0

I budget at t = 0: w0 = pk,0k + b

I return at t = 1:

w1 = pk,1k + b

= rkpk,0k + w0
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Mechanism: risk-based constraint

VaR constraint: {(b, k) : P(w1 ≤ 0) ≤ 1− α}
Solution: max k : P(rkpk,0k + w0 ≤ 0) = 1− α
Analogously:

max θ : P(rkθ + 1 ≤ 0) = 1− α

where θ =
pk,0k

w0
is leverage.

Then, θ solves ∫ −1/θ
−∞

rfµ,σ(r)dr = 1− α

pdf show
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Mechanism: risk-based constraint
In general: ⇑ σ →⇓ θ
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Figure: solution for θ
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Model - Description

1. time is continuous and indexed by t ≥ 0

2. two agents: financial intermediaries and households

3. production technology

4. productivity shock and household discount factor shock

5. three frictions:

5.1 only financial intermediaries can produce new capital
5.2 financial intermediaries may default on their debt
5.3 financial intermediaries face a risk-based capital constraint
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Model

Figure: Model Structure
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Model - Production

Output

Yt = AtKt

where At = eat and

dat = ādt + σadZat

where {Zat}t≥0 is a standard Brownian motion.
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Model - Household
I capital and debt evolves as follows

dkht = −λkkhtdt, dbht = (βt − λb)bhtdt

I pktAt = price of capital, pbtAt = price of debt

I Return on a unit of capital is

dRkt =
Atkht

khtpktAt
dt︸ ︷︷ ︸

dividend-price ratio

+
d(khtpktAt)

khtpktAt︸ ︷︷ ︸
capital gains

I Return on a unit of intermediary debt is

dRbt =
(Cbt + λb)bht

bhtpbtAt
dt︸ ︷︷ ︸

dividend-price ratio

+
d(bhtpbtAt)

bhtpbtAt︸ ︷︷ ︸
capital gains
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Model - Household

Let wht be household wealth. Then, his problem is

max
{ct ,kht ,bht}

E0

[∫ +∞

0

e(−ξt+ρht) log ctdt

]
subject to

dwht = (wht − pktAtkht − pbtAtbht) rftdt

+ pktAtkhtdRkt + pbtAtbhtdRbt − ctdt

dξt = σξρξ,adZa,t + σξ

√
1− ρ2ξ,adZξ,t

kht ≥ 0, bht ≥ 0
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Model - Financial Intermediary
I capital and debt evolves as follows

dkt = (Φ(it)− λk) ktdt, dbt = (βt − λb)btdt

Φ(.) is investment technology: Φ(0) = 0, Φ′ > 0, Φ′′ < 0
I total investment = itAtkt
I Return on a unit of capital is

drkt =
(1− it)Atkt
ktpktAt

dt +
d(ktpktAt)

ktpktAt

= dRkt +

(
Φ(it)−

it
pkt

)
dt

I Return on a unit of debt is

drbt =
(Cbt + λb)bt

btpbtAt
dt +

d(btpbtAt)

btpbtAt

= dRbt
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Model - Financial Intermediary

Let wt be intermediary wealth. Then, his problem is

max
{kt ,bt ,it}

E0

[∫ τD

0

e−ρtwtdt

]
subject to

dwt = ktpktAtdrkt − btpbtAtdrbt

wt = α

√
1

dt
〈ktd(pktAt)〉2

where
τD = inf

t≥0
{wt ≤ ω̄pktAtkt}

Upon default, a new manager arrives, defaults on the debt but
keeps the capital.
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Model - Equilibrium

An equilibrium for this economy is given by processes
{pbt , pkt ,Cbt}t≥0, household decisions {ct , kht , bht}t≥0, and
intermediary decisions {kt , bt , it}t≥0 such that

1. given price processes, {ct , kht , bht}t≥0 solves household op-
timization problem

2. given price processes, {kt , bt , it}t≥0 solves intermediary op-
timization problem

3. capital market clears: Kt = kt + kht

4. risky bond market clears: bt = bht

5. risk-free bond market clears: wht−pktAtkht−pbtAtbht = 0

6. goods market clears: ct = AtKt − itAtkt
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Model Solution

The state of the economy is (θt , ωt) where

θt =
pktAtkt
wt

⇒ leverage

ωt =
wt

wt + wht
⇒ intermediary wealth share

Then, can obtain

dRkt = µRk,tdt + σka,tdZat + σkξ,tdZξt

where {µRk,t , σka,t , σkξ,t} are functions of (θt , ωt).
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Results - Financial Constraint

I The capital constraint reads

1 = α2θ2t
[
σ2
ka,t + σ2

kξ,t

]
I higher volatility ⇒ lower leverage

I higher α ⇒ lower leverage

16 / 29



Results - Financial Constraint
Red line = ⇑ α and Dashed line = ⇓ ω

Figure: Volatility and Leverage
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Results - Procyclical Leverage
Red line = ⇑ α and Dashed line = ⇓ ω

Figure: Procyclical Leverage
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Results - Volatility Paradox

Recall
τD = inf

t≥0
{wt ≤ ω̄pktAtkt}

Define distress probability as

δt(T ) = P(τD ≤ T |(ωt , θt))
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Results - Volatility Paradox
Red line = ⇑ α and T = 6 months

Figure: Volatility Paradox
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Results - Macro-Prudential Policy
which is the optimal policy parameter α? Graph

Figure: Household Welfare
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Panza!
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Motivation
Intermediary Procyclical Leverage - Adrian & Shin 2010

Figure: Procyclical financial intermediation
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Results Preview

1. The model can match many empirical facts

1.1 procyclical leverage
1.2 procyclical financial intermediation
1.3 negative relation between leverage growth and assets ex-

cess returns

2. “volatility paradox”: moments of low volatility are associ-
ated with foward-looking systemic risk

3. macro-prudential policy: there is an optimal amount of risk

Return
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Mechanism: VaR constraint
vertical line = −1

θ
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Figure: solution for θ
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Mechanism: VaR constraint
⇑ σ →⇓ −1

θ
→⇓ θ
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Figure: solution for θ
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Mechanism: VaR constraint

Figure: Mechanism
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Model Solution

A solution of the model accounts to finding functions
{µRk,t , µRb,t , µω,t , µθ,t , σRk,t , σRb,t , σω,t , σθ,t , rft} as functions of
the state (θt , ωt) that satisfies our equilibrium definition.
Nice contribution of the paper:
this can be done by pencil and paper!
(not the case in He & Krishnamurthy neither Brunnemermeier
& Sannikov)
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Results - Macro-Prudential Policy
which is the optimal policy parameter α?

Figure: Household Welfare
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