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-Overnight Index Swap(OIS)

SH-T, ETOERDIRT AT EH1=67.
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T-maturing European option under the collateralization is given by

R () = Bz {e— T () (s)ds (eftT y{j){s)ds) h(i)(T)}

— p@® (t, T)E:—&) [(e— I y(i*jJ(S}ds) R (%) (T):|

where,
y I (s) = r@(s)—cP(s) , y®BI(s) =y®(s)—yl)(s)
D (t, T) = ﬂf% {e_ thT R (S)ds}

h(%) (T): option payoff at time T in currency %
collateral is posted in currency j

c(9) (s): instantaneous collateral rate of currency j at time s

r(J) (s): instantaneous risk-free rate of currency j at time s

o 27 [-]: expectation under the fwd measure associated with D) (-, T)

e @);: Money-Market measure of currency 1
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Corollary

o If payment and collateral currencies are the same, the option

value is given by

h(t) = E@ [e‘ftT“(S)dSh(T)]
D(t,T)ET [h(T)] .

Building Blocks

. o _
D, T) = — 5 In D@ (¢, T)
. TE . 1 [ DO (t,Tr_1)
(2) . — o ka(2) (i) . . ’ 1)
B (t! Tka T) — S 7 [L (Tk—li TR’,? T):| 6.5:) ( D(T’) (t, Tk,) 1
y©OR) (¢, T) = _—3?1“ In (22 [e= S v@P @ds])

\
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Construction of Term Structure

Term structure construction procedures
See, (Fujii, Shimada, Takahashi 2009) [1] for details.

e (1), OIS = (¢, s)
@ (2), IRS4+TS+(1) = BW(t,s:7)
° (3), CCS+(1)+(2) = y'»I (¢, s)

@ Assume collateralization in domestic currency for OIS, IRS and TS =.
@ Assume collateralization in USD for CCS (USD crosses).

@ No-arbitrage dynamics of these underlyings in HJM framework is given in
(Fujii, Shimada, Takahashi 2009)[2].

2Assumption on collateral currency has only minor impact on the market par
quotes.
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o Collateralized IRS D7) = E? [e—ffc(s)ds]

M M
4 '—1T1$1
IRS s () E AmD(t,Tm) = E §mD(t, Tm)-f-‘t [L(Trn—1,Tm:T)]
m=1 m=1

e Collateralized TS?

S 6nD(t,Tn) (Jt [L(Tp_1,Tn:7s)] + TSn {t))
n=1

Z SmD (t, T ) 2, ™ [L(Tp—1, Trn; 7))

Market quotes of collateralized OIS, IRS, TS, and proper spline
method allow us to determine

L = s L
-{D(f-l )}, '{Et [L(lﬂl—lﬂ imaT)]}
for all the relevant T', T,,, and tenor T of Libor.

°The impact from the possible compounding of the short-tenor Leg is negligible.
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BEi. BE] DMark-to-Market Currency Swapd)Par Spread : By,

TG THAISN (B} [S£Y. y09(0,5) (BR]. ERIBDB/IRVEMEIFTIIL
EFDRATLYRDE)EFH)TL—3,

(%}
n=1 ‘Df{",‘rl 1 n=1

ZDJ} [ty (0,8)ds ( oy )(U,S]ds_l)

n=1

D{J) n—1 i N i)
Zg(ﬂﬂﬁz - —fu e {Gs}daB(a) Zﬂ(J)D — [T 4y DS)dSB(J}

l‘\"i"
S5 s 00
n=1

(4.8)

where we have shortened the notations as D) (0,T) = Déﬂk ) and B®(0,T:7) = Bgﬁk}.
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Set of SDEs in Multi-Currency Environment

27 (t)
27 (®)

. - 8 . .
dc™ (t,s) = ol (t,s) - (/ ol (t, u)du) dt + ol (t,s) - dWRi(t)
t

@) (£, T : TG
B (t,T;T) -

= (e @) — D (@) +yP () dt + o LT (2) - W (2)

4ol (t, Ti7) - dWDi ()
de'd) (t,8) = O‘CJ)(t,S) . l(/ o‘uj(t,u)du) —o'gé’j}(t]J dt

1o (t,8) - dWRi(t)

dB3) (¢, T; 1) -
BG)(t,T; ™) = Jg){t,T;T) - [(f o‘éj}(t, s)ds) o'g;"ﬂ(t)} dt
4o, T;7) - dWRi(t)

dy “(f s) = n(’ k) (t,s) - (/ a;;é"k) (t, -u.)du.) dt + G.S"k)(t, s) - AW <i (1)
J T
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FEDF Yyl 270—FE|Y5<IHE, Libor h—T % FHLV5E10-20bpFEE D Libor-OIS
ATLYRTHERAIIZEWLWTIX#/NN—tE DB S.

- LiborZEIRFTHANYTITMAT, OISEFHIHT AV HELLD.
EREHDIE, overnight rate[dLibor&EH A RIZENEZ T H (OIS RTLYRAHEKT B (p.19)) DT,
BHISEEZETS.

- K131%, FEHICHBTETT AR EERE LiborD XV DIREMIE (5.1K) R LKA HAIx L
TRLTWA. (LiborEISIDIHE DIREMIEILL. )
EHHLEEFETILZFERALTWSAES, BOTRKELEFIRIZRBILTLNSIEIZHS.
> YROBHBIZEITAEEKE

N
PV = Z onD(0, TH)ETTE [L(Tr—1,Tn; )] + D(0,TN) (5.1)

rn—1
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USD Libor payments with final Principal
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Figure 13: Present value of USD Libor stream with final principal (= 1) payment.
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Role of 7(%3)

Optimal behavior of collateral payer can significantly change the
derivative value.

e Payment currency ¢ with multiple currencies as eligible

collateral choice C
D(i)(tﬁT) = Ef’*‘l [e—ff nlaxjgc{yfi,j}(s)}ds.] D(i)(t,T)

@ Payment currency and USD as eligible collateral is relatively

common.

DW(t,T) = EY [e—ff me{y“’”s‘f’”(S),U}de‘] DW (¢, T)

o Volatility of y(¥7) is an important determinant.
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Figure 14: Modification of EUR discounting factors based on HW model for yFVRUSD)
as of 2010/3/16. The mean-reversion parameter is 1.5%, and the volatility is given at each

label.
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of 2010/3/16. The mean-reversion parameter is 1.5%, and the volatility is given at each

label.
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LCH.Clearnet A& FIRTYTR—r T4 A 218K ILIZXLOISEIS | DIRFARTE.

Roger Liddell, chief executive, LCH.Clearnet said: “Accurate pricing is
essential for prudent risk management. With the market moving
increasingly to OIS, it was important for us to consider the
implications of this. Our move to OIS discounting demonstrates our
commitment to the highest standards of risk management and the
sophistication of our Swap Clear service.”

London, 17 June 2010 LCH.Clearnet Ltd (LCH.Clearnet), which operates the world’s
leading interest rate swap (IRS) clearing service, SwapClear, is to begin using the
overnight index swap (OIS) rate curves to discount its $218 trillion IRS portfolio.

Previously, in line with market practice, the portfolio was discounted using

LIBOR. However, an increasing proportion of trades are now priced using OIS
discounting. After extensive consultation with market participants, LCH.Clearnet has
decided to move to OIS to ensure the most accurate valuation of its portfolio for risk
management purposes. LCH.Clearnet already uses OIS rates to price the rate of
return on cash collateral.

From 29 June 2010, USD, Euro and GBP trades in SwapClear will be revalued using
OlIS.
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