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The model

O The timing:
I Period 1 I Period 2 I
' A firm is established: ' The investment yields '
e raises R dollars zg(I), R-I is consumed
e issues debt D as perks provided that
e invests I the firm is solvent

N
g(I)

O g'(I)>0>g”(I) and g(0) =0

O g’'(0) = « and g'(«) = 0 (interior sol’n)

— Y

0 z ~ [0, ) according to f(z) with CDF F(z)
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Period 2

[he firm is solvent iff:

Z*

Comparative
statics:

e DT = z*7
o IT = z¥|
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The manager’s problem

'he manager’s payoff at the optimum:

U(l,D) = T(R ~1)dF(z)=(R-1)1-F(z*))

'he F.O.C for the manager’s problem

(=)

—"
oU(l,D) 0z *
D) (r- 1) - (=) =0
ol o ~———~
b ~ “ Marginal cost: IT
Marginal benefit: IT=z*| leaves smaller perks;
so the manager enjoys R-1 the prob. that perks are
with higher prob. enjoyedis 1-F(Z*)
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The F.O.C for the manager’s
problem

[he effect of I on z*:

s D D) ztgD)
g(D) o (g(D) g(D)
Rewriting the F.O.C for I:
(1 —F(r*) = (R — NS n2%8'()
(1= F(z*)) = (R-1)f (%)=~ =~(R-1)f (%) 0
IRV M

(R-1)g'(1) 1-F(z*)

z*H(z*) is strictly increasing
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How does D affect I?
Fully differentiating the F.O.C for I:

0 g() ja _66 (Z*H(Z*))aial+%( *H(Z*))g%ﬁl)

oI\ (R-1)g'(I) z ol 0z
Hence,
(+) (+)
( % H(z*))ai
ol Oz *

aD:a(( st ] (2 <z*>)ai

oI\ (R—1)g'(I)

(+) (—)
(+)
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How does D affect I?

The effect of I on the LHS of the F.O.C for I:

(+)

e . Q9
(R—I)(g'(l))z—[(R—l)g'm—g'u)]gu)

@[ g(l) j:
oI\ (R—1)g'(I) (R=1)g'(D)
Hence, "
— )
ol _ @Z*( H(z )) 0
oD & g(I) 0 . az*
81((13 I)g' mj o ST

(+) (+)
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The owner’s problem

The value of debt (debt is “long-term”):
B(D) = | DdF (2)

The value of eqLizilkty:
E(D) = [(zg(I*)~ D)dF (z)

The total value of the firm:

V(D) = [ zg(I*)dF (z)

D affects matters through z* and I
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The optimal choice of D

The F.O.C for D:

( A
oz* o0z* ol *
Vi(D)=—-z%g(* * + + I*)dF
(D)=—2%*g( >f<z>22 o jzg( ) <z>aD
R At e

At D=0, z*=0, so

V'(0) = j zg' (1*)dF(z)@ >0

H,—J
R (+)

D*>0 = The firm will always issue some debt
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