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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 ’V_dw\ /\7_ O
By

Taxes, Moral hazard, Adverse selection

/PH //PL
We worked with a model of credit rationing, where in ' k\oemg)‘
particular: V<
|’570 :
+ Lenders are only confident the borrower will behave if the i
latter has a sufficient stake in project success (i.e. ‘skin in -+ Zk-R
the game’) = g ?

« 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.




UNIVERSITY OF COPENHAGEN Department of Economics

Question from last time (RB,/QL)

Consider the model of credit rationing from Lecture 1 (slides 20 Rﬁ*’?\"-}R
- 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 N s Bg_}(
lender receive in case of success, Rb and Ri respectively; and Y\OXAA
\U-

the cash they receive in case of failure, F.{;b' and RI'.
;

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

i) 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<1I
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i) For a given contract, write down the incentive compatibility
constraint for the borrower to engage in good behavior. ?C

V \4/
i) If lenders are willing to break even on average, under what ?/Q\/\

condition will the project get financed? /O ()

S (pr —pr)(Ry— Ry) > B (ii) pu(R — Ry) + (1 —pu)(R' — R) > I — A and~(Ca

vs)
3
oy

"5 paly — pRRl > B (i) pur(R— Ry) + (1 — pg)(R' = R}) > I — A and ICp
« C. () ICe: (py —pr)(Ry—R)) > B (i) pyR+ (1 — pr)(R' — R}) > T — A and ICc
- D. (i) ICp: puBRy—pr R, > B (i) pR + (1 — pr) (R — R}) > I — A and ICp,

Discuss in pairs. Then go to Socrative.com, room 897458, and
vote for what you think is the best answer.
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N WO
Borrower Incentive ¢ ,{ \/ o
H Eg ‘{( E)TZQ‘ >/ PL_/,ZE *f"((’ L)E@ +

4. l.'d,‘—k I O’\A
That is: ( - 1) ( \ X
) () 2B (A ed C
Otherwise, project has negative NPV, will never be financed:

Test like i lar focture
Lender break-even condition:

B r(lFp)ld - T-A
.. _e:k- o;ﬂfk ;"\
That is: \ o e TS

using Rs+ Ri :_é?. ?P (Z-’\&) - (\-’Pu) (V;" \ rs‘)

R+ R, =R AY\S@
7 2
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Optimal contract 7 Jr wl\c_f ‘gc - ",ZB ,
«
Consider contract (Rb, Rb"); with O < Rbh < Rand 0 < Rp <R’

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

Up =puRp+ (1 —PH){%— A

If the contract allows lenders to break even on average:

pr(R—Re)+ (L—pu)(R =Ry =1-A ()

Then the borrower’s payoff reduces to

e aoporr—1 | Taed WV
o=t e | o

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 constrain;@siest to satisfy:

& (pr —po)(By — Ry) = B

\arg N SMQU
If possible: would like to set Iit;high and Rb’ low. Suppose the
lender’s break-even constraint binds -

&/I)H(R—Rb) + (L =pu)(R = Ry)=1-A @%u

and Rb’ > 0. Now consider decreasing Rb" by € > 0 and
increasing Rb by: =

2 — (1ij)E ?ﬁ(’['/\&ﬁd(l‘% E)*Ll‘iﬂ

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 . Y“?\ _ Oj,
« Lenders receive entire cash flow Rl = R’ (S“"“L ‘ \
(ﬁ\é_q.) S:ej ?L, = T
CONAT

In case of success:

+ Borrower receives Rb > 0 N W/”Zv
« Lenders receive a share of the cash flow RL =R - Rb \ *CG
2.>2 - P =%
/ de‘o )
Interpretation: INSIDE EQUITY AND OUTSIDE DEBT . |
’{:‘L:Ru = \ns\t?/
Giving lenders a debt claim ensures that the borrower earns CEQXQ ‘

nothing in case of project failure.

Gives the borrower the strongest possible incentive to behave

10




j‘\gpre—\r CL]E . "TRe L [oaﬂé‘”"‘é) o W

on\\/ ncose 56 succesS

11
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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: — LQ(%«—C ﬁ |
-Probabilities py and p,
-Cash flow R for success and O for failure

-Private benefit B from borrower misbehavior
-Projects only have positive NPV under good behavior:

pbpR >I>p R+ B

have a claim on the returns from that particular {Jrojﬁct.- NG
—~_ |

fust s lechoe 1 Tﬁe})

Project (separate) financing: investors for a project only MC\ -

12
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Cross-Pledging (joint financing): investors for a particular
project have claim on the returns from the other project.

Notation:

R2: ) ) o ?(Cf)}qct SM&QA
o L0 B qopds W
RO :

Borrower’s expected payoff (gross of costs) :

P_irfﬁ-i- ng(lfl: PE)RI +(1— pH_]QR{]

/M
/
/ZISV‘LLQ/QM-J ﬁgb‘a@gs /L,ﬁ“\vf(ﬁ

13
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Borrower incentive constraint: A@M '_ /RZ\ _{_Yo e ?___
A

'—\f\//
/942 RQ K ?L Ez + 3 oy s .
<’PH"1_?L’Z )/Kl 2 /B ) /gfg&z&é\

@H ‘PL) ("PH L ?12/3 ; Lebs AeSine BP :/PH "/Pa_ - S

\Re > 3
. (P—t 45?&.7

xpected pledgeable income is therefore:

—
202 B
2R )RRy = 2py R — —LH M2p R —2(1 — d
—_— = (P + pr)Ap z

14 Q‘“\{J
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The project will be financed if expected pledgeable income

exceeds investor outlay 2I - 2A, so: cf\uCYh"" OU‘H P.g(

NN\ nrv)(cl'
pH[ — (1 — dy) B] >]—A

pedsedlmom s piject dh P

The |ncent|ve cons a|nt is looser than under project finance.

Benefit of cross pledging / diversification, captured by d, > 0! € (9, ).
Saporcte Rronce \onJ Yoo sama, bt
dL o

&Suer "'0 SlMuH'q v&\\ l =g
9:358‘61 He lendw :éq\:-eo?/\ Co«&x’ <t ond e P
MCQ.due (cnﬁ'fav\ N od\'\' ‘“0‘0'8 4

Department of Economics
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Endogenous correlation

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

Up = pyy Ry —2A = 2pg(R—1T) > 0

That is, where: - 2pp(R—1)+2A -

0
P

Ry

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 p, where

the relevant probabilities are: D - & I p= )

Both projects succeed: P/ !~ O:@ s ‘g\] /PH,L /PH

Exactly one success: QPHU;@ O’@) 2pr U fpﬂ) O

| . (=P h)
Both projects fail: («l/@« [\H’EO @)) [ P

16
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Question

Suppose the borrower is free to choose whichever value of the
correlation p 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: “p = ...”, and 1 or 2 sentences
of intuiti

17
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Question

Suppose the borrower is free to choose whichever value of the
correlation p 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"

overruns/reinvestment

Cash need <
shortfall in earnings
Q * coptinue 2
Financing //Z Outcome
{
Liquidation,

downsizing
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« How to meet these needs?

)(

2 options {\(\S djv

Datel/\DateO /F)wgkx)gcé\\\&'
G

hoard liquidity

go to capital market : / \
new debt, new equity
DILUTION
SECURITIES CONTRACT
— « e.g. credit line
e

ASIC INSIGHT: LOGIC OF CREDIT RATIONING APPLIES AT
ATE 1 AS WELL = WANT TO HOARD LIQUIDITY

CASH RICH FIRM: flip side of same coin

21




LIQUIDITY MANAGEMENT AND FREE CASH FLOW

Initial
mvestment Re-invest p
—0 ® B ® ° >
v Investment [ v ST incomer > 0 Moral Outcome
v Must borrow v Re-investment need p hazard
I-A. (density f(p), P = pH Pe h
cdf F(p)) orp = pr <
& 1— De 0
Stop

(no Income)

Optimal policy: continue whenever p < p*
for some p*.

22
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U,(p*) = NPV

p— * -

= [r+F(p*)puR] - I-I—/ pf(p)dp

(I€)  (Ap)R, > B

B

Pp*) -l -A] = [”"‘|‘F(P*)PH (R—A—)]
p

_ [I-I- /Op pf(p)dp]

24
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The NPV is increasing in the cutoff p* as long as p* < pyR
and is decreasing thereafter.

Pledgeable income is increasing in the cutoff P as long as
p* < pgR(R — B/Ap) and is decreasing thereafter.

25




26

Z
a
V]
p
Z
Z
8
o
)
o
=
o
S
=
»
o
s
>
Z
@]




= (i) P(pgR) 21-A
— p* =pyR (first best)

- ()P (pgR) <I-AL? (PH (RE))
Ap

Then .
po < p” < p1

[Third case (iii) B
@(pH(R_))a_A s
no funding ] Ap

27




CASH-RICH FIRM: T > p*

STdebt d=1r—p"

B
LTdebt D=R-—
Ap
Theory of maturity
structure:
Weak balance  (A\,) = p*\, —> d /"
sheet

—, Short maturity
structure.

28




CASH-POOR FIRM:

Example: r = 0.

"Wait-and-see" policy
[ .
suboptimal

| Vs | .
l I//// /////

0 po o* p1

must plan liquidity management
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 p < p*,
then the firm borrows p from new lenders to meet the shock.

The firms promises repyament to new lenders in case of project
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But what happens if: po <p < py

: B
l.e. PH(R—A—) <p<pgR
P

The most the firm could possibly promise to repay new
lenders in case of project success is R — B/Ap

30
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Implication: the firm should "hoard liquidity” at date O,
before starting the project, rather than “wait and see” and try
to borrow at date 1 if a liquidity shock hits.

31
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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. 05
04

2. To derive how diversification (cross-pledging the returns of different J

projects) can affect credit rationing, and make the connection with asse

substitution. Cross pledging can alleviate credit rationing by allowing a

—fender 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. »'T ot

2 ) «fio\“"\“\\%) o
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Preparation for next time \Q(, \

1. Watch the video in the folder for Lecture 3 on collateral.
Focus on understanding how asset redeployability affects /\ \

yitity toborrow. \ X@&‘b
. Consider the model of liquidity management and free cash 5}\|Q‘
flow seen today (slides 19 - 30) with a cash poor firm who \{d
is hit with a liquidity shock, and can either b6rrow from new (&\&Q

lenders or scrap the~project (in particular’slides 28-30). But
now assume that the ligquidity shock comes as a surprise to o
all parties: initial lenders tid not believe that a liquidity S

shock could occur, when thegxlent to the firm to start the

project. Intuitively, describewhether initial lenders would \r
accept that the firm issugs Nnew lenders, in order to ”\2
meet the shock? Think“about the connection with our earlier

discussion on debt overhang and dilution (Lecture 1 and (yf\
video) S\\ﬁé\m

BE READY TO SHARE YOUR THOUGHTS NEXT TIME

33




