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The model

O The timing:

, Period O I Period 1 | Period 2

I 1 I
The firm has a cash The firm needs to pay B The firm needs
flowY < B+D to a bank and gD to to pay (1-gq)D to
The firm can bondholders bondholders
restructure its debt The firm can invest I in  The project

a project yields X~[0,x)

0 The dist. of X is f(x) and the CDF is F(X)

O The mean of Xis X =deF(X)
0
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Bank debt restructuring

O Y < I+B+gD = without restructuring the firm cannot invest
O The firm must raise I+B+qgD-Y in period 1 in order to cover I

O The Trust Indenture Act of 1939 requires debtholders unanimity to change
the interest, principal, or maturity of pubic debt = renegotiation of public
debt is very hard

0 Bank debt restructuring:

u the bank gives the firm cash worth I+B+gD-Y so the firm can meet all its
obligations in period 1

u thefface value of the new bank’s debt is higher to ensure that the bank makes a
profit

O  Simplifying assumption: bankruptcy occurs in period 2 iff
X<Z=I1+B+gD-Y+(1-g)D

Bank debt public debt

[0 This is a simplifying assumption since the face value of the new bank debt is
actually higher
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Bank debt restructuring — period 2

Solvency: X > Z
Z=1+B+qD-Y+(l-g)D=1+B+D-Y
New bank debt Public debt

— The firm and the bank split X-(1-q)D

Bankruptcy: X < Z

[+B+gD-Y
New bank debt

\ 1=9)D Public debt

V4

— X
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Condition for bank restructuring

j-l+B+qD—Y
Z

~
Period 2 payoff in bankruptcy

XdF(X)

0

o /

[ B
+{(x -(1—-¢)D)F(X)-(I+gD-Y)> Y=L
:i ) Perioc;fl extra ’ \B + DY ’
Period 2 pay(;%f in solvency cash outflow ggiﬁggcgegggeﬁnder
7 restructuring)
J-X N I+B+qD_Y_ZXdF(X)
0 2
~(1-¢)D/Z
+T(X—(l—q)D)dF(X)—(I+qD)2 B vy y___ P yv__;
B+D B+D

Z
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The bank will agree to restrcture B:

-q)D

)2—1qu+[<1 XdF(X)+j g)DdF(X)-L,

. J/
'

Vp = the value of public debt under restructuring

'he condition for restructuring:
X-1>V, —L,

H,_J
Expected

NPV

'
Transfer to

public debt

Vy-Ly is positive or negative
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Investment with bank debt
Invest iff: X—-I>V, —L,

No investment is efficientI Investment is efficient
< : >

0 X -1

VD-LD>O: «

Don’t invest Invest

VD-LD<O: <

Don't invest Invest

We can have underinvestment (debt overhang)
or overinvestment (asset substitution)
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The effect of public debt maturity

[he value of debt under resructuring:

Z
V, :qD+I(1_q)D
0

XdF(X)+ j g)DdF (X)

V,=Difq =1

How does q affect V,?

oV, “D
P jZ XdF(X)— deF(X)

T ZdF(X)—]ODdF(X) =0

O
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The effect of public debt maturity

D qT:VDT:>VD'LDT

O Investment takes place iff: X — ] > V,-L,

O Since qT = VT, underinvestment is likely when g — 1 (short maturity)
and overinvestment is likely when g — 0 (long maturity

No investment is efficientI Investment is efficient
< {

>
0 X -1
Bad effect: «
Don’t invest QU _# Invest
- <
Good effect: Don’t invest w2 Invest

O qT exacerbates underinvestment (debt overhang) but alleviate
overinvestment (asset substitution)
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New capital infusions from a new
bank or by issuing equity
O Invest iff: X_[ZVD_LD+B_LB

—
(+)

No investment is eﬂ‘icientI Investment is efficient

< >
0 X -1
Don’t invest QU & Invest
_ . <
VD LD<O' Don't invest w2 Invest

The new cash infusion exacerbates underinvestment (debt overhang)
but alleviate overinvestment (asset substitution).

V; is even higher if the cash infusion is via equity (debt has priority
over equity during bankruptcy in period 2)

— The firm will issue debt, not equity (equity subsidizes public debt and
is therefore wasteful)
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New senior debt

[0 Suppose the firm can issue in period 1 senior debt with
face value D’ which is due in period 2 (existing debt is
not protected by seniority covenants)

O If D' —»«, the firm always defaults in period 2 so the
new senior debtholders will get the entire period 2
cash flow

[0 Existing debt gets 0 in period 2

— The value of the existing debt is only equal to the
period 1 payment gD < Vj
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New senior debt

A

O Investiff: X —] > qD —LD

No investment is efﬁcientI Investment is efficient
< {
0

g
X -1
VD-LD>O: <

Don’t invest a4 Invest

- . <
VD I‘D<O' Don’t invest « Invest

[0 The new senior debt alleviates underinvestment (debt overhang) but
exacerbates overinvestment (asset substitution).

[0 Seniority covenants (which prevent the firm from issuin%senior
debt) are worthwhile if overinvestment is likely (g — 0) but are a
bad idea if underinvestment is likely (g > 1)
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Existing public debt is junior to
bank debt

O If the firm goes bankrupt in period 1, junior debtholders get
[Y-B]* < L,

O Investift: X—-I>V,-[Y-B] >V, -L,

No investment is efﬁcientI Investment is efficient

< ; >
Vn-Ly>0 ’ A
- >U: <
D D .
Don’t invest QU Invest
VAo-L<0: =
D =D Don’t invest \ U 4 Invest

[0 When existing debt is junior, underinvestment (debt overhang)

is exacerbated (likely when g — 1) but overinvestment (asset
substitution) is alleviated (likely when q —» 0).

Corporate Finance 14



Public Debt Exchange




Public debt exchange

[0 Suppose the firm can restructure its public debt (despite
the difficulties) through an exchange (tender your old debt
and get a new debt or cash)

0 The firm faces a cash shortage:

I+B <Y<I+B+qgD
S ) N Y

~
NEIlonbegn}(o Money needed to
gng invest stay solvent in

period 1 and invest

0 Timing:
B Stage 1: the firm makes TIOLI offer to the bank

B Stage 2: the firm offers an exchange of existing public debt
with new public debt due in period 2 whose face value is pD
(investors who refuse keep their old securities)
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Public debt exchange - stage 2

O

O

Suppose the bank rejects the TIOLI

The firm offers an exchange of existing public debt with new senior public debt
due in period 2 and with face value pD

The firm can set p s.t. old debtholders get nothing in period 2

Suppose that

X+Y-I-B> gD — X-I1>gD-Y+B
Max. period 2 payoff of  Period 1 payoff of

new public debtholds debtholders who reject

(they get everything the exchange (their period 2

since pis set high) payoff is O since p is high)

If the condition holds, then there exists an equil. in which all public debtholders
accept

If the condition holds, the bank gets B if it rejects the TIOLI = to induce the bank
to accept the TIOLI, the firm must offer the bank at least B
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Bank debt restructuring in stage 1

[0 The restructured bank debt, B’, is senior to public debt

0 The firm makes a TIOLI to the bank s.t.:

deF(X) +jB dF(X)+ Y-I-gD = B
\ U B y New cash 1nfus1on if (-) 5?;3235:
The bank gets the first The bank is paid Cash paymentif (+)
dollars up to B' in fullin period 2
[0 Rewriting:

jX+Y I-gD)-B )a’F(X)zT(B—B'—(Y—I—qD))dF(X)

0 The bank accepts the TIOLI only if B’ satisfies the above
equation
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Back to public debt exchange (the
bank’s debt remains B)

O Suppose that X-—1> gD —Y + B so the firm can exchange its public debt
[0 Suppose the firm offers new debt with face value pD (p need not be so
high that bankruptcy occurs for sure) - solvency in period 2:

X+Y-I-B (cash
in period 2)

pD (face value of new debt)

pD is paid in full

Y-I-B (extra cash
from period 1)

- >
Xy, X
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Back to public debt exchange (the
bank’s debt remains B)

[0 Solvency in period 2 (the face value of new debt is pD):
X+Y-I-B>2pD = Xz2I+B+pD-Y=X,

Extra cash left
from period 1

[0 The value of old public debt:
OD= gD + j g)DdF (X)

Perlod 1 X,
payoff ~ g

Period 2 payoff in solvency

0 The value of new public debt (paid only in period 2):

ND = jX+Y I-B)F(X)+ jdeF(X)

b

k J/

J/

Public debt is not paid in full Pubhc debt is paid in full
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Public debt exchange

The minimal p needed to ensure acceptance
is defined implicitly by ND = OD:
f(X+Y—1—B)dF(X)+ jdeF(X):qD+ j(l—q)DdF(X)

0 X, X,

Reorganizing, p which ensures that public

debt can be exchanged, is defined by:

f(X +Y —1—qD—B)dF(X) = T(l—p)DdF(X)

0 Xy
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Summary

The bank accepts the TIOLI only if B’
satisfies:

jX+Y I-gD)- )dF(X):T(B—B'—(Y—I—qD))dF(X)

Public debtholders accept the public debt
exchange only if p satisfies:

fb(X +Y—1—-gD-B)dF(X)= T(l—p)DdF(X)

X
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Exchange or restructure B?
Equityholders’ payoff:

B In a public debt exchange: [X-X,]*, where X,
I[+B+pD-Y

B In bank debt restructuring: [X-B’-(1-q)D]*

Exchange is more profitable iff

X, <B+(l-9g)D = B> X, -(-¢g)D
—

I[+B+pD-Y

We'll show that this inequality holds by writing
B’ = X,-(1-q)D+¢ and showing that ¢ > 0
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Exchange or restructuring of B?

O The condition for bank debt restructuring:
5"

j(x +(Y—1-¢gD)-B)dF(X)= T(B—B'—(Y—I —gD))dF (X)

0

O Recall that B" = X,-(1-q)D+¢ and X, = I+B+pD-Y. Then the RHS becomes:

(B—B'—(Y —I—¢D))dF(X)

% ——y 8

[l
& ——y 3

[B{(I +B +{;D—Y)—(1—q)D+ gl —(y-1 qD)]dF(X)

B'=x,—(1-q)D+¢

D9'—.8

X,—pD
[1+B Y-X,+D- g]dF(X) j p)D—¢g)dF (X)
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Exchange is more profitable

O The TIOLI to the bank:
N
[(x+(r-1-gD)-B)dF(X)= j p)D—&)dF (X)
0

[0 The condition for public debt exchange.

f(X +(Y—I-gD)-B)dF (X) = T(l—p)DdF(X)

O Suppose that € < 0. Then, B'= X,-(1-q)D+¢ < X,

— The LHS of the 2nd equation is larger but the RHS of the 1st
equation is larger = Contradiction!

— ¢> 0= B> X,-(1-q)D = exchange is more profitable
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