Module 3: Models of agency prob-
lems

Xu Jiang

Duke University

Agency models 1/10



Outline e

» Lesson 1: General insight of moral hazard models

» Lesson 2: Illustration of basic moral hazard models

» Lesson 3: Role of information in moral hazard settings

» Lesson 4: Career concern models

» Lesson 5: Basic adverse selection models

» Lesson 6: Credit rationing - an application of the basic
adverse selection models
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e An application of adverse selection models in the banking setting

e Borrowers (the agent) usually have more information about their
project than lenders (the principal) => results in lenders provide
less loans relative to first best -> credit rationing

e Two types of borrowers: more risky and less risky but having the
same NPV -> bank caters more to more risky borrower (as the
upside return is higher) => ration credit for less risky borrowers
to prevent more risky borrower from mimicking

e Two types of borrowers: more risky and negative NPV and less
risky and positive NPV -> banks only want to lend to less risky
borrowers -> to prevent more risky borrowers from mimicking
less risky borrowers the bank may decide to not lend to anybody
-> complete credit market collapse
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Model setup
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requires an investment of [ = 1 and generates a random return
X €{0,R}
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Model setup Rl

A continuum [0, 1] of borrowers endowed with a project that

requires an investment of [ = 1 and generates a random return
X € {0, R}

e Borrowers have no wealth and have to obtain I from a bank

e Two types of borrowers ¢ € {s,r} with p; R; = m > 1 (so positive
NPV) and ps > p, and Rs < R,

e Borrowers know their types but the bank only knows that a
borrower is s type with probability

e The bank has o < 1 funds but o > max(8,1 — ) so the bank in
principle can lend to both types of borrowers
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First best

e First-best refers to no private information -> when banks can
observe the types of borrowers
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First best

e First-best refers to no private information -> when banks can
observe the types of borrowers

e When the bank can observe the types of borrowers, the bank
should lend out all « funds as all borrowers have a positive NPV
project. The bank will specify face of the loan, D; = R; (we
assume that the bank has all the bargaining power)

e The bank is indifferent between funding different types of
borrowers as their projects all have the same NPV
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Second best

e We now look at the case when the borrowers’ types are their own
private information
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Second best o

e We now look at the case when the borrowers’ types are their own
private information

e The bank offers contract (x;, D;) that offers funds with
probability x; and requires repayment D; for each type i. The
contract solves the following problem

max[Bz,(ps Ds — 1) + (1 — B)2,(p, Dy — 1)] s.t.

0<z; <1,
D, < Ry, (IRS)
D, <R,, (IRR)
zsps(Rs — Ds) > zrps(Rs — Dy), (ICS)
zrpr(Ry — Dr) > T(Rr D;), (ICR)
Brs+ (1 =Bz, <a
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Solving the model

e We can similarly show that (IRS) and (ICR) binds; we therefore
have Dy = R and z,.(R,. — D,) = z4(R, — Rs), or, equivalently,
Dy = Ry, and D, = R, — 22(R, — R;); insert into the objective
function results in the optlmlzatlon problem being

max{ﬁxs(psRs - 1) + (1 - ﬂ)[xr(err - 1) - xspr(Rr - Re)]} s.t

Tsy Ty
0 < Lsy Ly < 1a

and

Brs+ (1 =Pz, <«
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Properties of the solution

e (learly the objective function is increasing in z, so x,, = 1 => no
rationing of risky borrowers
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e (learly the objective function is increasing in z, so x,, = 1 => no
rationing of risky borrowers

e The objective function is decreasing in z if and only if
B(psRs — 1) — (1 = B)pr- (R, — Rs) < 0 so 25 = 0 when
B(psRy —1) — (1= B)p, (R, — Ry) < 0 and z, = <=5=5)
otherwise —=> distortion of the loan provided to safe borrowers to
prevent risky borrowers from mimicking safe borrowers
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Properties of the solution

e (learly the objective function is increasing in z, so x,, = 1 => no
rationing of risky borrowers

e The objective function is decreasing in z if and only if
B(psRs — 1) — (1 = B)pr- (R, — Rs) < 0 so 25 = 0 when
B(psRs — 1) = (1= B)py(R, — Ry) < 0 and &, = 205
otherwise —=> distortion of the loan provided to safe borrowers to
prevent risky borrowers from mimicking safe borrowers

e If we assume that p;Rs > 1 > p,.R,, then 2, =0 and =, =0
when B(psRs —1) — (1 — f)pr (R, — Rs) < 0 => financial collapse
when no project is funded -> the bank would like to turn away
risky borrowers but unable to do so -> the bank chooses to not
lend to anybody to avoid mimicking of the risky borrowers when
adverse selection is too severe (e.g., when [ is too small so the
probability of a borrower being safe is too small)
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Some remarks on continuous type models ruaus

e General intuition from binary type adverse selection models
extends with continuous types
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remarks on continuous type models

General intuition from binary type adverse selection models
extends with continuous types

Only the lowest type has binding IR constraint; all higher types
are able to obtain ”information rent”

Only the highest type has first-best allocation; all lower types’
allocations are distorted

Tradeoff between allocative efficiency and rent extraction (in the
buyer-seller example, provide less goods relative to first-best to
lower types to reduce the rent extracted by the higher types)

IC constraints are more complicated (a continuum of them), we
will discuss how to simplify those constraints in module 5
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Concluding slide for lesson 6

e Adverse selection applied in a banking setting results in banks
rationing credit or even a credit market collapse
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Concluding slide for lesson 6

e Adverse selection applied in a banking setting results in banks
rationing credit or even a credit market collapse

e When borrowers’ types are their private info, banks do not
provide credit to safe borrowers to prevent risky borrowers from
mimicking them

e When the probability of a borrower being risky is too high, banks
do not provide any credit —=> credit market collapses

e A review quiz of this lesson can be found at
https://forms.gle/PKKKrFgEGhbttKti9

Agency models Credit rationing 10 / 10



