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The Model

t €1[0,1], states; € {L, H}.

Risk neutral market participants: banks, lenders.

1 asset with finite life

e no intermediate payoff
e terminal value at t = 1: v (s1) € {50,100} .

0 risk free interest rate.
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Debt

e Banks want to repo an asset
e Debt has fixed maturity T € (0,1).
= Debt has to rolled over N times

L 1
CON+1

ateach t,=nt,n=0,1,..., N+ 1.
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Default

In case of default:

e |enders seize collateral
e collateral is liquidated

e lenders recover A of the sale price (buyers are finance
constrained).
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Information Structure

e s; is publicly observable each t.
e Information arrives each t at a rate «.

e When information arrives, the state changes randomly
according to

p_ { PLL  PLH ]
PHL PHH

e Number of information events in a given interval of time is
random.

e Transition form ttot+ T

P(T) = [ pee(T)  pL ET) }

pHL (T)  PpHH
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Example

0.2 038
= [ 0.01 0.99 ]

7=0.1, N = 100.
A=0.9



The model Debt Capacity Market Freeze
00000 0e0000 0000

Fundamental Value

e Expected value at t =0

V&' = pum (1) x 100 + ppy (1) x 50 = 99.383
V& = puy (1) x 100 + pyy (1) x 50 = 99.367
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Face Value of Debt

e D > 100 = Default in all states

e D € (0.50) U (50,100) == can increase D holding default
prob. constant.

e 2 possible options:
D e {50,100}
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Debt Capacity
t = tgg

e If D =50, no default and face value = market value(= debt
capacity).
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Debt Capacity

t = tgg
e If D =50, no default and face value = market value(= debt
capacity).
e If D =100

state H @ ppp (0.1) x 100 + ppyz (0.1) X A x 50 = 99.947
state L : pry(0.1) x 100+ prg (0.1) X A x 50 = 49.226
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Debt Capacity

t = tgg
e If D =50, no default and face value = market value(= debt
capacity).
e If D =100

state H @ ppp (0.1) X 100 + ppy (0.1) x A x 50 = 99.947
state L : pry(0.1) x 100+ prg (0.1) X A x 50 = 49.226

e Face value of debt

D&y = 100 and D§y = 50.
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Debt Capacity

t = tgg
e If D =50, no default and face value = market value(= debt
capacity).
e If D =100

state H @ ppp (0.1) X 100 + ppy (0.1) x A x 50 = 99.947
state L : pry(0.1) x 100+ prg (0.1) X A x 50 = 49.226

Face value of debt

D&y = 100 and D§y = 50.

Debt capacity

B = 99.854 and Bk, = 50.
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Debt Capacity
t = tgg

e If D =50, no default and face value = market value(= debt
capacity).
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Debt Capacity

t = tgg
e If D =50, no default and face value = market value(= debt
capacity).
e If D =100

state H @ pup (0.1) x B + prr (0.1) x A x Bly = 99.854
state L : pyy (0.1) x Bé +pry (0.1) x A x Bfy = 49.222
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Debt Capacity

t = tgg
e If D =50, no default and face value = market value(= debt
capacity).
e If D =100

state H @ pup (0.1) x B + prr (0.1) x A x Bly = 99.854
state L : pyy (0.1) x Bé +pry (0.1) x A x Bfy = 49.222

e Face value of debt

D4 = 100 and D{g = 50.
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Debt Capacity

t = tgg
e If D =50, no default and face value = market value(= debt
capacity).
e If D =100

state H @ pup (0.1) x B + prr (0.1) x A x Bly = 99.854
state L : pyy (0.1) x Bé +pry (0.1) x A x Bfy = 49.222

Face value of debt

D4 = 100 and D{g = 50.

Debt capacity

B = 99.854 and Bl = 50.
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Debt Capacity

B = 94.9603 and Bt = 50

V' =99.383 and V} = 99.367.
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Market Freeze

V (low state)
V (high state)
= « «B(low state)
= == B (high state)
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Market Freeze

In this example, small changes in V/, huge change in B.
In general, market freezes occur when
o refinancing frequency is high,
e prob. of switching states in the low state is low enough, or

e liquidation cost is high enough.
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Market Freeze
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Market Freeze

Key assumptions:
e Credit risk, v, # vy.
e Need for rollover, T < 1.
e Liquidation cost, A < 1.

e Constrained buyers, market value = debt capacity.
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