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Is it OK to be using historical to estimate a risk-neutral distribution?

Do we need to be using such an involved description?

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 2/9



Another way to look at things

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0,

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0, and borrowing

D0 = V0 − Q0.

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0, and borrowing

D0 = V0 − Q0.

• Debt is repayable at T

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0, and borrowing

D0 = V0 − Q0.

• Debt is repayable at T

• Lender charges spread s over riskless rate r.

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0, and borrowing

D0 = V0 − Q0.

• Debt is repayable at T

• Lender charges spread s over riskless rate r.

How is spread to be calculated?

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0, and borrowing

D0 = V0 − Q0.

• Debt is repayable at T

• Lender charges spread s over riskless rate r.

How is spread to be calculated?

If firm ends in default (VT < D0e(r+s)T ≡ D̄), suppose recovery is ρ.

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0, and borrowing

D0 = V0 − Q0.

• Debt is repayable at T

• Lender charges spread s over riskless rate r.

How is spread to be calculated?

If firm ends in default (VT < D0e(r+s)T ≡ D̄), suppose recovery is ρ. Value DT of

debt at the end is

DT = D̄I{VT ≥D̄} + ρVT I{VT <D̄}

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



Another way to look at things

• Suppose Vt is time-t value of a firm’s assets

• Investor wants to buy at time 0, putting in cash (equity) Q0, and borrowing

D0 = V0 − Q0.

• Debt is repayable at T

• Lender charges spread s over riskless rate r.

How is spread to be calculated?

If firm ends in default (VT < D0e(r+s)T ≡ D̄), suppose recovery is ρ. Value DT of

debt at the end is

DT = D̄I{VT ≥D̄} + ρVT I{VT <D̄}

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 3/9



A picture

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 4/9



A picture

V_TDbar

rho*Dbar

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 4/9



A picture

V_TDbar

rho*Dbar

Payoff of debt is constant ρD̄ plus a digital option (1 − ρ)D̄I{VT ≥D̄} minus ρ puts

struck at D̄.

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 4/9



A picture

V_TDbar

rho*Dbar

Payoff of debt is constant ρD̄ plus a digital option (1 − ρ)D̄I{VT ≥D̄} minus ρ puts

struck at D̄.

We can express everything in terms of the call function

C(K) = E[ e−rT (VT − K)+ ]

Discussion of Crashes and Collateralized Lending by Jakub Jurek and Erik Stafford – p. 4/9



A picture

V_TDbar

rho*Dbar

Payoff of debt is constant ρD̄ plus a digital option (1 − ρ)D̄I{VT ≥D̄} minus ρ puts

struck at D̄.

We can express everything in terms of the call function

C(K) = E[ e−rT (VT − K)+ ]

because C′(K) = −e−rT
P(K < VT )
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Investor puts q0 in, borrows d0 = C(D̄) − q0, at overall interest R > r.

Value repaid to the lender is

min{ d0 eRT , (VT − D̄)+ }.

Choose R to equate

d0 = e−rT
E[ d0 eRT ∧ (VT − D̄)+ ] = C(D̄) − C(D̄ + d0eRT ).

None of this requires any distributional assumptions about V .
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A CDO tranche with attachment points 0 < a < b < 1 will deliver

1

b − a



(
Ψ(wT )

D̄
− (1 − b))+ ∧ (b − a)

ff

at time T .
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