
Lecture notes on macro and credit frictions
Bristol MSc Advanced macro, Spring 2015, Tony Yates
Module 2 Lecture 3
The lazy banker model [taken from Christiano and Ikeda, but in-

sights also from Martin Ellison’s lecture notes]

This is our second (and final) model of moral hazard in finance. The problem
now is not that banks can steal the funds and run away, but that the chance of
getting a good return from loans to firms depends on the effort bankers expend
monitoring firms, versus the other things they like to do, like playing golf, or
tinkering with their own portfolios. This loan-monitoring effort can’t in turn
be be monitored by the depositors [or actually the mutual funds - a new agent
in this set up - who act on their behalf] and so there is an incentive to exert less
effort (which bankers like of course) than they would otherwise, since bankers
hope to pass the cost of the consequences of this onto depositors.
What we will see is that when effort is unobservable, a fall in bankers’net

worth causes effort to fall. This is because mutual funds, acting on behalf of
depositors, worry that there will not be enough in the banks’vaults to pay them
back in the event of the bank drawing a bad project, and, accepting lower interest
rate payments for a bad project, demand better ones for a good project. But this
state contingency in the returns reduces the return to the banker to expending
effort investigating the firms’ proposed project, and hence the probability of
getting a bad outcome increases. This bad equilibrium features lower deposits,
lower intermediation, and lower 2nd period consumption and, ultimately, lower
welfare. Note that output is lower i) on account of lower intermediation and
ii) on account of less effort, which means more chance in expetation of getting
a bad project, and returning less output in the final period.
Just as before, some government interventions will work, and some will not.

Taxing households and making deposits with banks won’t work, because from
the perspective of mutual funds, it does not matter where the deposits come
from: they still face the problem of trying to induce higher effort on the part
of bankers to monitor their projects. Net worth gifts work, because they relax
the cash constraint, and increase the returns to a good project [compared to a
bad one]. Equity injections, which worked in the thieving banker model, don’t
work in this one, explaine at the end of the notes.
The basic strategy will be to first study the model with observeable effort, in

which bankers and mutual funds work in concert, and then to study the model
with unobserved effort, where financial frictions play a role, and compare the
equilibrium in the two models. This is a slightly different strategy from the one
taken in the thieving banker model, where we studied the planning problem as
the frictionless outcome.
So, with that preamble, into the details of the model.
Household situtation and problem is the same as before.
Period 1 budget constraint:

c+ d = y
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Period 2 budget constraint:

C = Rd+ π

Households’first order condition [FOC] for consumption:

u′(c) = βRu′(C)

As before, this comes from deriving the interperiod budget constraint, using
this to formulate the Lagrangian for the household, and differentiating with
respect to household choice variables.

There is now a new agent in the model, a mutual fund, that stands between
the household and the bank. Mutual funds take deposits d from households,
and pay a return R which they treat as given.
Bankers are endowed with N at the start, receive deposits d from mutual

funds, and then, as before, buy securities s from firms:

s = N + d

Now there are good securities and bad securities. The probability p of buying
a bad security depends on the effort e expended investigating the quality of a
given security. As more effort is expended, the probability of getting a good
return rises linearly.

p(e) = a+ be, b > 0, p′(e) > 0, p′′(e) = 0

Rg = good return

Rb = bad return

Given this we can work out expected returns, and the variance of returns.

E(R) = p(e)Rg + (1− p(e))Rb

var(R) = p(e)(1− p(e))(Rg −Rb)2

p(e) > 0⇒ e ↑=⇒ var(R) ↓

It turns out that more effort expended investigating the firm’s project means
a lower variance of returns too.
The returns paid to mutual funds by banks is state-contingent, with Rdg paid

if things are good (′g′), and Rdb paid if things go badly.
Mutual funds are competitive, so they must make zero profits in expectation:

the expression below equates returns paid to mutual funds to payments.

p(e)Rdg + (1− p(e))Rdb = Rd

The RHS is what they pay to their depositors, the households. The LHS is
what the mutual funds get from the banks in expectation.
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Two cash constraints for bankers, one for each state of the world (good or
bad return?), who must be able to pay up in both.

Rg(N + d)−Rdgd ≥ 0

Rb(N + d)−Rdbd ≥ 0

Stated in words: what they get from their investments in firms has to be
reater than what they pay out to mutual funds, either in good times or bad.
It can be shown that either they don’t bind, or if they do it’s only in the

bad state. So only the second one is relevant. Intuitively, if banks put aside
enough to cope with the bad state of affairs, then they will surely have enough
to manage if things turn out to be good. [This intuition is a bit weak, since
it relies on the difference between the return on firms’securities in good and
bad state being not more than the difference in the returns paid to depositors
in these states, which isn’t obvious and has not yet been established].
Bankers problem is to maximise the value households place on the profits

remitted back to them by bankers:

max
d,e,Rd

g ,R
d
b

λ{p(e)(Rg(N + d)−Rdgd) + (1− p(e)Rb(N + d)−Rdbd)} − 0.5e2

s.t. p(e)Rdgd+ (1− p(e))Rdbd = Rd

Rb(N + d)−Rdbd ≥ 0

This maximisation is done by choice of the variables in the bankers’control
d, e,Rdg , R

d
b .

For now, we are assuming that bankers and mutual funds operate ‘on the
same side’and so bankers take mutual funds’zero profit condition as a constraint
on their own problem.
Note that λ is the marginal utility of consumption of the household, taken

as given by the banker, and which is used to value the profit stream sent back
to households. Note that the cost of effort rises quadratically with effort.
the Lagrangian is therefore:

L = λ{p(e)(Rg(N + d)−Rdgd) + (1− p(e))[Rb(N + d)−Rdbd]} − 0.5e2

+µ[p(e)Rdgd+ (1− p(e))Rdbd−Rd] + v(Rdbd−Rb(N + d))

Now differentiate wrt Rdg , R
d
b and e:

Rdg : −λp(e) + µp(e) = 0
Rdb : −λ(1− p(e)) + µ(1− p(e)) + v = 0
e : λp′(e)[(Rg −Rb)(N + d)− (Rdg −Rdb )d]− e+ µp′(e)(Rdg −Rdb )d = 0
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Note that the d′s that appear initially in the first 2 FOCs disappear, as we
can divide the LHS through by d in each case.
The first 2 of the bankers’FOCs determine that:

FOC wrt Rdg , R
d
b ⇒ µ = λ, v = 0

Since v is the LM on the cash constraint for the banker, v = 0 means the
cash constraint is not binding with observable effort.
Final, 3rd FOC determine optimal level of effort:

e = λb(Rg −Rb)(N + d)

Comments: effort rises if net worth is higher, the returns to increasing the
probability of a good return increase with effort (b) goes up, and the premium
on finding a good security goes up. (Obviously, if there’s no difference between
good and bad securities, why bother spending costly effort trying to distinguish
them?).
Now, let’s consider unobserveable effort. In this case, the banker just chooses

e and takes Rdg , R
d
b and d as given, since the contract the mutual fund offers the

bankers can’t depend on effort, which it can’t monitor.
The Lagrangian for the banker is now simply:

L = λ{p(e)(Rg(N + d)−Rdgd) + (1− p(e)Rb(N + d)−Rdbd)} − 0.5e2

Ie the banker no longer worries about the zero profit condition facing the
mutual funds, and no longer worries about the cash constraint. Before, the
optimality of the sitution made the bankers and mutual funds practically one
agent.
Now, with unobservable effort, bankers and mutual funds are at odds.
The FOC for the bankers wrt the one choice variable e is:

λp′(e)[(Rg −Rb)(N + d)− (Rdg −Rdb )d]− e = 0
Note that if the spread Rdg −Rdb rises, effort falls, since the banker receives a

smaller slice of the returns from extra effort [which lowers the chance of getting
a bad security and a bad return]. And if the spread is zero, this equation gives
us back the socially optimal level of effort when effort is observeable.
With unobserveable efort, now the mutual funds have to figure out a contract

that takes account of the fact that effort is not observeable, so it can’t be
conditional on the value of effort. The Lagrangian for the mutual funds is:

L = λ{p(e)(Rg(N + d)−Rdgd) + (1− p(e))[Rb(N + d)−Rdbd]
} − 0.5e2

+µ[p(e)Rdg + (1− p(e))Rdb −Rd]
+v(Rb(N + d)−Rdbd)
+η[λp′(e)[(Rg −Rb)(N + d)− (Rdg −Rdb )d]− e]
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Note that the mutual funds takes as a constraint the FOC for the bankers,
so this appears in the final line of the Lagrangian for the mutual funds.
Let’s pause for a moment and make a methodological/model solving analogy

with something you have already encountered in your macro studies. In En-
gin Kara’s course, you studied optimal monetary policy in the New Keynesian
model. In that setup, the policy maker takes the law of motion of the economy,
and the resource constraint [consumption=output] as ITS constraints. These
laws of motion of the economy are formed from the first order conditions of con-
sumers and firms. So, in this setup and in Engin’s set up, we have one agent
[mutual funds, the monetary policymaker] taking the optimising behaviour/first
order conditions [FOC for effort in one case, Philips Curve and IS curve in the
NK model] of other agents [banks, consumers and firms] as constraints in its
own problem.
Back to the model in hand.
The mutual funds’FOCs for Rdg , R

d
b , e are:

−λp(e) + µp(e)− ηλp′(e) = 0

−λ(1− p(e)) + µ(1− p(e)) + ηλp′(e)− v = 0

λp′(e)[(Rg −Rb)(N + d)− (Rdg −Rdb )d]− e
+µp′(e)(Rdg −Rdb )d+

η[λp′′(e)[(Rg −Rb)(N + d)− (Rdg −Rdb )d]− 1] = 0

First two of these combine to give the first 2 of these equations:

µ = λ+ v

vp(e) = ηλb

(λ+ v)b(Rdg −Rdb )d− η = 0

Working out for those first two equations is as follows:
Since p′(e) = b, first two FOCs are:

−λp(e) + µp(e) = ηλb

λ(1− p(e))− µ(1− p(e)) + v = ηλb

=⇒ −λp(e) + µp(e) = λ− λp(e)− µ+ µp(e) + v
=⇒ µ = λ+ v

Substituting this back into the first FOC we get:

−λp(e) + (λ+ v)p(e)− ηλb = 0

=⇒ vp(e) = ηλb
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And the third is got by using the effort constraint and substituting out for
e in the FOC for effort.
Let’s study the equilibrium in the case of unobservable effort.
‘Normal’times are such that net worth N is suffi cient so that cash constraint

Rb(N + d)−Rdbd ≥ 0 does not bind.

v = 0, vp(e) = ηλb⇒ η = 0

⇒ (λ+ v)b(Rdg −Rdb )d− η = 0⇒ Rdg −Rdb = 0
[imposing zero profit of mutual funds] =⇒ R = Rdg = Rdb

Level of effort chosen by bankers with zero spread, in ‘normal times’comes
from setting Rdg = Rdb and substituting this into the FOC for bankers’effort to
get:

e = λb(Rg −Rb)(N + d)

Which is the same as the socially optimal amount of effort in the observeable
effort model.
‘Abnormal times’imply N is suffi ciently low that the cash constraint binds.

This holds in eq’m:

(λ+ v)b(Rdg −Rdb )d− η = 0⇒

(Rdg −Rdb ) =
η

(λ+ v)bd

Recall that the level of effort chosen by bankers is given by:

λp′(e)[(Rg −Rb)(N + d)− (Rdg −Rdb )d]− e = 0

If we can prove the spread is positive when the cash constraint binds, then we
can show that the level of effort falls, since d > 0 as it’s an interior equilibrium
only we consider, so the positive spread would, multiplied by a positive deposits
d, subtract from the LHS of the equation above, reducing effort e.
To prove that the spread is positive when the cash constraint binds: on the

RHS of the spread equation above, b > 0 [returns to effort in reducing chance
of getting a bad project] by assumption. λ > 0 since this is the marginal value
of household’s consumption . So we just need to prove that v and η have the
same sign. This is easy. Go back to the equation we got by manipulating the
mutual funds’FOCs:

vp(e) = ηλb⇐⇒ v

η
=

λb

p(e)

Since p(e) is a probability, and can’t therefore be negative, the RHS is posi-
tive. That means the LHS is positive which means that v and η have the same
sign, so we have shown that the spread is positive, and therefore that effort is
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lower than the optimum level of effort achieved in the observable effort model,
when net worth is suffi ciently low to make the cash constraint bind.
We’ve established that as net worth falls, so spreads rise. This is also true

in the thieving banker model. But the reasons are different. Here, spreads
rise because the fall in the amount paid to mutual funds/depositors in the even
that the project goes bad [necessitated by net worth not being large enough
to insulate depositors] has to be compensated for by higher returns when the
project does well. In the thieving banker model, the rise in spreads was about
depositors increasing returns to stop theft. So spreads rise because of something
that DOES happen in equilibrium in the lazy banker model [bad projects] but
they rise to STOP something happening in equilibrium in the thieving banker
model.
Now let’s consider three government policies and their effect on the equilib-

rium.
Tax-financed deposits by government into the mutual fund.
The consumer’s first period budget constraint is now:

c+ d̃ = y, d̃ = d+ T

The second period budget constraint is modified in the same way:

C ≤ Rd̃+ π +RT

The consumer’s Euler equation is not affected:

u′(c) = βRu′(C)

Likewise the bankers’ problem, and the equilibrium conditions associated
with it, are going to be unchanged, with the exception that throughout we
replace d with d̃.
From the point of view of households, it does not matter whether they make

the deposits themselves or they are made for them by the government. From
the point of view of the financial agents, the mutual funds and the bankers,
it does not matter whether the deposits come from households directly or via
governments.
Now let’s study a net worth transfer/gift to banks.
First thing to note is that this makes the no-default condition less binding:

Rb(N + d)−Rdbd ≥ 0

Obviously if we add T to N in the LHS here, we increase the resources the
bank has, and the constraint is more likely to be relaxed.
This has the effect of lowering the Lagrange multiplier v towards 0. We

already worked out above that if v = 0 then η = 0 and therefore the spread
Rdg −Rdb = 0 and the socially optimal level of effort is recovered. So it’s clear -
rather obviously - that the net worth gift helps improve the equilibrium in the
economy.
Finally, consider an equity injection from the government.
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This makes matters worse in the observed effort model. This is because
deposits fall - the tax financed equity injection satisfies part of the consumers’
desire to save - and that reduces bankers’ effort. And it actually makes no
difference in the unobserved effort model, on account of this effect being com-
pensated for by a positive effect: the reduction in deposits means that the
intermediation can happen with less state-contingency in returns to depositors,
as there is less to pay back in bad times, and it’s more likely therefore that net
worth can cover it. Note that this net effect of no-improvement differs from
the thieving banker model, where we assumed that, unlike deposits, the bankers
could not run away with government equity investments.

8


