
Some definitions and formulas

spot rate rt: quoted at t− 1 for borrowing/lending from t− 1 to t

forward rate f(s, t): quoted at s for borrowing/lending from t− 1 to t

discount factor D(s, t): price at s of receiving 1 at a future date t

zero-coupon rate z(s, t): yield at s for a zero-coupon bond maturing at t

par coupon rate c(s, t): coupon rate (= yield) quoted at s for a coupon
bond maturing at t and trading at par

present value PV : value today of a series of future cash flows

present value NPV : value today of a series of future cash flows, less the
initial price
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c(s, T ) =
1−D(s, T )

∑T
t=s+1 D(s, t)

PV =
t∑

s=1

D(0, s)cs

NPV = PV − P

=
t∑

s=0

D(0, s)cs



Zero-coupon and forward rates:
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Traditional (Macauley) duration:
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binomial option pricing:
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For mean reversion
E[rt+1 − rt] = k(r − rt)

in the binomial model with equal changes δ or −δ in rates, set
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Fudge factors:

Rs = Rom
s
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or approximately
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