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Announcement – Aarhus Symposium

https://vimeo.com/863232973?share=copy
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https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fvimeo.com%2F863232973%3Fshare%3Dcopy&data=05%7C01%7Cnick.vikander%40econ.ku.dk%7C434f6d5f14654f06057208dbb2f42f7d%7Ca3927f91cda14696af898c9f1ceffa91%7C0%7C0%7C638300534066218067%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=%2FrigHwGIf7eUd6%2BCp6o4CR3aD1QEf303QM0I2dCJpJo%3D&reserved=0


Tekst starter uden 

og ”Enhedens 

Intended outcomes for the day:

1. To describe how the potential for credit rationing can result in borrowers 
holding “inside equity”, with lenders issuing “outside debt”.  

2. To derive how diversification (cross-pledging the returns of different 
projects) can affect credit rationing, and make the connection with asset 
substitution.

3. To extend the model of credit rationing in order to incorporate liquidity 
management, and show how its results relate to free-cash flow theory, debt 
overhang, and dilution.
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Last lecture

Market imperfections can affect firm financing decisions

Taxes, Moral hazard, Adverse selection

We worked with a model of credit rationing, where in 
particular:

• Lenders are only confident the borrower will behave if the 
latter has a sufficient stake in project success (i.e. ‘skin in 
the game’)

• Positive NPV projects may not get funded (credit rationing)

• Relatedly, a borrower with initial debt may be unable to 
borrow from new lenders to finance a new positive-NPV 
project (debt overhang)

• Lenders may suffer from a borrower taking on additional 
debt from new lenders, even if the new debt is junior to their 
own (dilution). See video.
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Question from last time

Consider the model of credit rationing from Lecture 1 (slides 20 
– 29) but with one difference: project failure still yields strictly 
cash flow. That is, failure yields R’, with 0 < R’ < R. 

A contract now must specify the cash flow the borrower and 
lender receive in case of success, Rb and Rl respectively; and 
the cash they receive in case of failure, Rb’ and Rl’.  

i) For a given contract, write down the incentive compatibility 
constraint for the borrower to engage in good behavior. 

ii) If lenders are willing to break even on average, under what 
condition will the project get financed? 

Hint: follow the steps seen in the slides for Lecture 1 .

Be ready to share your thoughts!

Note: you can assume 

pLR + ( 1 – pL) R’ + B < I
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i) For a given contract, write down the incentive compatibility 
constraint for the borrower to engage in good behavior. 

ii) If lenders are willing to break even on average, under what 
condition will the project get financed? 

Discuss in pairs. Then go to Socrative.com, room 897458, and 
vote for what you think is the best answer.
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Borrower Incentive constraint:

That is: 

Otherwise, project has negative NPV, will never be financed: 

Lender break-even condition:

That is:

using 
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Optimal contract

Consider contract  (Rb , Rb’ ); with 0 ≤ Rb ≤ R and 0 ≤ Rb’ ≤ R’

Conditional on the project getting funded, and the borrower 
behaving, the borrower earns:

If the contract allows lenders to break even on average:

Then the borrower’s payoff reduces to

There are many contracts (Rb , Rb’ ) that allow the lender to 
break even on verage. Which one(s) is/are optimal for the 
borrower?  
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Optimal for the borrower to offer the contract that makes their 
incentive constraint easiest to satisfy:

If possible: would like to set Rb high and Rb’ low. Suppose the 
lender’s break-even constraint binds  

and Rb’ > 0. Now consider decreasing Rb’ by ε > 0 and 
increasing Rb by:

The borrower’s incentive constraint is relaxed. The lender’s 
break-even constraint still binds.
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Conclusion: set Rb’ = 0.  Given this contract (and conditional on 
the project getting funded) …

In case of failure: 

• Borrower receives nothing 

• Lenders receive entire cash flow Rl’ = R’

In case of success:

• Borrower receives Rb > 0

• Lenders receive a share of the cash flow RL = R - Rb

Interpretation: INSIDE EQUITY AND OUTSIDE DEBT

Giving lenders a debt claim ensures that the borrower earns 
nothing in case of project failure.

Gives the borrower the strongest possible incentive to behave
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Diversification 

Can diversification help alleviate credit rationing?

Consider a borrower with two independent, identical projects. 
Each requires investment I, and the borrower has assets 2A.

Otherwise, just as before:

-Probabilities pH and pL

-Cash flow R for success and 0 for failure

-Private benefit B from borrower misbehavior

-Projects only have positive NPV under good behavior:

pHR > I > pLR + B

Project (separate) financing: investors for a project only 
have a claim on the returns from that particular project.  
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Cross-Pledging (joint financing): investors for a particular
project have claim on the returns from the other project.

Notation:

R2 : 

R1 :

R0 :

Borrower’s expected payoff (gross of costs) :
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Borrower incentive constraint:

Expected pledgeable income is therefore:
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The project will be financed if expected pledgeable income 
exceeds investor outlay 2I – 2A, so:

The incentive constraint is looser than under project finance.

Benefit of cross pledging / diversification, captured by d2 > 0!

Department of Economics

15



Tekst starter uden 

og ”Enhedens 

Endogenous correlation

If lenders break-even on average, then the borrower earns 
expected payoff

That is, where: 

Now suppose that after borrowing 2 ( I – A), and unbeknownst 
to the lender, the borrower can secretly substitute the two 
independent projects for two projects with correlation ρ, where 
the relevant probabilities are:

Both projects succeed:

Exactly one success:

Both projects fail:
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Question

Suppose the borrower is free to choose whichever value of the 
correlation ρ than they want. Which value will the borrower 
choose? What is the intuition?

Discuss in pairs. Then go to socrative.com, room 897458, and 
write a short answer. 

The answer can be of the form: ”ρ = …”, and 1 or 2 sentences 
of intuition.  
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Question

Suppose the borrower is free to choose whichever value of the 
correlation ρ than they want. Which value will the borrower
choose? What is the intuition?

Which value will the borrower choose? Why?
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CORPORATE LIQUIDITY DEMAND

"Cash poor firm"

1 continue0 2

Outcome

Liquidation,
downsizing

Financing

Cash need
shortfall in earnings

overruns/reinvestment
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• How to meet  these needs?

2 options

Date 1 Date 0

• e.g. credit line

go to capital market : 
new debt, new equity

DILUTION

hoard liquidity

SECURITIES CONTRACT

BASIC INSIGHT: LOGIC OF CREDIT RATIONING APPLIES AT 

DATE 1 AS WELL  WANT TO HOARD LIQUIDITY

CASH RICH FIRM: flip side of same coin
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LIQUIDITY MANAGEMENT AND FREE CASH FLOW

Optimal policy: continue whenever              
for some     
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(IC)
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The NPV is increasing in the cutoff      as long as 

and is decreasing thereafter.

Pledgeable income is increasing in the cutoff      as long as 

and is decreasing thereafter.
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Then

(i)

(first best)

(ii)

[Third case  (iii)                                                                      

no funding ]
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CASH-RICH FIRM:

Theory of maturity 
structure:

Weak balance 
sheet

short maturity 
structure.
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CASH-POOR FIRM:

"Wait-and-see" policy 
suboptimal

Example: r = 0.

Think of the lenders agreeing to a contract that allows them to 
break even on average.

The contract specifies that, if a liquidity shock hits, with ρ < ρ*, 
then the firm borrows ρ from new lenders to meet the shock.

The firms promises repyament to new lenders in case of project
success, so that these new lenders break even on average. 



Department of Economics

30

But what happens if:

i.e. 

The most the firm could possibly promise to repay new 
lenders in case of project success is R – B/Δp
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Implication: the firm should ”hoard liquidity” at date 0, 
before starting the project, rather than ”wait and see” and try 
to borrow at date 1 if a liquidity shock hits.
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Intended outcomes revisited

1. To describe how the potential for credit rationing can result in borrower’s 
holding “inside equity”, with lenders issuing “outside debt”.  A contract with 
inside equity and outside debt maximizes the borrower’s incentive to behave 
by giving lenders a full claim on project returns in the case of failure; thus 
maximizing pledgeable income.

2. To derive how diversification (cross-pledging the returns of different 
projects) can affect credit rationing, and make the connection with asset 
substitution. Cross pledging can alleviate credit rationing by allowing a 
lender to receive repayment, even though the project they themselves 
funded failed. However, the borrower may be tempted to increase risk by 
choosing correlated projects (connection to asset substitution).

3. To extend the model of credit rationing in order to incorporate liquidity 
management, and show how its results relate to free-cash flow theory, debt 
overhang, and dilution. Here, liquidity management and free-cash theory 
are two sides of the same coin: preventing cash-poor firms from inefficiently 
liquidating / preventing cash-rich firms from inefficiently continuing. Debt 
overhang and dilution: see question for next time. 
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Preparation for next time

1. Watch the video in the folder for Lecture 3 on collateral. 
Focus on understanding how asset redeployability affects 
the ability to borrow.

2. Consider the model of liquidity management and free cash 
flow seen today (slides 19 – 30) with a cash poor firm who 
is hit with a liquidity shock, and can either borrow from new 
lenders or scrap the project (in particular slides 28-30). But 
now assume that the liquidity shock comes as a surprise to 
all parties: initial lenders did not believe that a liquidity 
shock could occur, when they lent to the firm to start the 
project. Intuitively, describe whether initial lenders would 
accept that the firm issues debt to new lenders, in order to 
meet the shock? Think about the connection with our earlier 
discussion on debt overhang and dilution (Lecture 1 and 
video)

BE READY TO SHARE YOUR THOUGHTS NEXT TIME
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