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SUMMARY
The purpose of this document is to provide a possible foundation that the projected forward LIBOR is

independent of the collateral currency, provided that the “spread of the spread” is uncorrelated to the forward
LIBOR.

Result: The projected forward of the currency ! benchmark interest rate index LIBOR " (T) under collateral
[[=9s)as

this case, the projected forward LIBOR is given by the usual expression E” [Lm (T)}

currency k is independent of currency k if and only if the variables e and 1" (T) are uncorrelated. In
Details

In the market there is a convention that the projected forward LIBOR is independent of the collateral currency.

This document attempts to provide a theoretical justification of it and lay out the necessary and sufficient

condition.

In [MFAT]: Derivative pricing formula when the payoff is in currency i while collateral is in currency k is given

: i - Tr(') s)ds Ty® s)ds _ (; ;
by h,(l) —E° {e J; 0 eL AR (T)} . where 7" (¢) is the risk-free continuous compounding zero rate for

currency i at time?, " () be the continuous compounding collateral return rate for at time 7. and

YW (@£)=rM(1)=c™ (¢), K is the payoff.

4 : 1 TR 0Vas o
Thatis 4 = D% (1,T) E" P’ T (T)} (see equation 5 of [MFATT)

. i - TC(') s)ds . .
where D (+,T) = E? {e Jotes } and y“ (1) =y ()= y" (1)
Consider we have a discount curve that is bootstrapped to discount cash flows of currency ! when collateral is in
_Rlik) _ i i T—j(i’k) s)ds f . .
currency k . We can define ¢ * ") = pF (1,7)= D" (+,T) E" {ej' e } where R is the resulting

discount zero curve that we already bootstrapped.



Consider now a payoff of the currency i benchmark interest rate index LIBOR sl (T)at time T in currency i
when collateral is in currency k .

. . i "R (g)as
According to the formula, we will have 4" = D (+,T) E” {ej' e gl (T)} . From the way that LIBOR

(i k) .
projected forward is used for pricing, this expression should be the same as e " (e1)r=) ppti) (T) where PL

stands for projected LIBOR. Equating the two, we get

PLY(T) =" pO) (1 T) ET [ejfr""(hk)(s)d‘?d") (T)}
: 1 TR Nas s
D(z) (I,T)ET |:€'[’ y(s)d L(z) (T)}
P i T— \(i-6) s)ds
D(z) (t,T)ET |:e_|‘, ¥ (s)d }

T— r(“k) s)ds f
E" P’ i (T)}

ET |:eJ‘fT_~"(hk)(S)dS }

This means, the necessary and sufficient condition for PI” (T)= E" [ g (T)] , the projected LIBOR of the

above expression while k =i, is to have
i T— (i-4) s)ds i . i T— (i) s)ds . T— (6) s)ds :
E" {ej’ s }ET [L(’) (T)}:ET {ej’ e (T)} . In other words, the variables J O a1 (T) are
uncorrelated (in the T' forward measure)
This seems plausible since ) (1) =y (1) = y* () = r" (£) =" (£) - (r(k) (t)—c" (t)) is a spread of a spread,

which may intuitively have nothing to do with currency ! LIBOR.
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