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e use utility-indifference argument to price default insurance, and deduce the
lender’s valuation

e propose a Beta for the risk-neutral distribution for the actual market falls

e suppose that the empirical distribution of the Z-scores is constant, and then
pass that through the Beta law to try fo match actual data on falls ...

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

Do we need to be using such an involved description?
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A picture

rho*bDbar ,3

Dbar VT

Payoff of debt is constant pD plus a digital option (1 — p) DIy, py mMinus p puts
struck at D.

We can express everything in terms of the call function
C(K)=E[e™ (Vpr — K)T ]

because C'(K) = —e "TP(K < V)
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Sigma =0.4,r=0.05, T =1, recovery = 0.6
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Spread for loan to buy equity

Equity is worth C(D) at time 0.
Investor puts qq in, borrows dg = C (D) — qo, at overall interest R > r.
Value repaid to the lender is

min{ do e2T, (Vr — D)™ }.
Choose R to equate

do = e "TE[ do BT A (Vp — D)t ] = C(D) — (D + doeBT).

None of this requires any distributional assumptions about V.
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Valuing CDO franches

Market asset V
d‘_/t = Vt(aMth —+ ’I“dt),

other assets are correlated with market:

dVy = V%{ O'(Bth -+ B/th) + rdt }

where 3/ = /1 — 32, and W is a firm-specific Brownian motion. At fime T, and
individual corporate bond will be worth DI{VTED} +pVrify,.cpy, andwe
suppose that a large pool of corporate bonds will be worth

E[ DI{VTED} + PVTI{VT<D} | Wr = ’w]
which can be rearranged in ferms of the call, digital and underlying as
U(w)=E[ pVr —p(Vr = D)" + (1 —p)D Iy spy | Wr=w].
A CDO tranche with attachment points 0 < a < b < 1 will deliver

e

—(1—b))+/\(b—a)}

at time T .
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Another picture

Credit spread vs leverage of bond-issuing firms
Sigma=0.4,r=0.05, T =1, recovery = 0.6
Lower attachment point = 7%, upper = 10%, beta = 0.2
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