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Inflation Derivatives in a Nutshell
 Stephane Salas, Head of Inflation Trading
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1
 Summary
 � 1. Inflation Vanilla and Semi-Exotic Products
 � Fisher equations and associated products
 � Market Model on yearly inflation forwards
 � Caps/Floors prices
 � Options on inflation spreads
 � 2. Derivatives and inflation-linked bonds: asset-swap measures
 � Existing packages: Par/Par and Proceeds
 � Accreting ssset-swap and Z-Spread measure
 � 3. Inflation Derivatives and Transparency
 � Bloomberg and Reuters screens
 � Suggestion for a daily market Inflation Zero-Coupon Fixing (ISDAFIX)
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Inflation Vanilla and Semi-Exotic Derivatives
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3
 Fisher Equations - Zero-Coupon rates
 � Fisher Equation using Zero-Coupon rates:
 DFN = DFR x DFI
 (1+NZC) = (1+RZC) x (1+IZC)
 NZC = RZC + IZC + RZC x IZC (Fisher ZC)
 (First order approximation: NZC = RZC + IZC )
 � This Equation does not give an orthogonal breakdown of the nominal rate NZC on RZC and IZC, due to the product RZC x IZC.
 � This approach makes it difficult to obtain an orthogonal projection of risk factors.
 NZC
 RZC
 IZC
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4
 Fisher Equations - Zero-Coupon rates
 � Associated tradeable Zero-Coupon products
 IZC : Inflation Zero-Coupon swap
 NZC : Nominal Zero-Coupon swap
 RZC : Real Zero-Coupon swap
 N
 ZCI )1( +
 N
 ZCR )1( +
 N
 ZCN )1( +
 ∏=
 ×+
 N
 i
 in
 Euribor
 1 3601(
 10
 −CPI
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 −×
 ×+∏
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 1360
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 CPInEuribor
 N
 N
 i
 i
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 Fisher Equations - Year-on-Year rates
 � Fisher Equation using Year-on-Year rates:
 NYoY = RYoY + IYoY (Fisher YoY)
 Where by definition
 NYoY = EUR12M (12M Euribor Rate)
 IYoY = CPIn+1/CPIn - 1
 RYoY = NYoY - IYoY = EUR12M - (CPIn+1/CPIn - 1)
 � This equation gives an orthogonal breakdown of the nominal rate NYoY
 on RYoY and IYoY, and therefore this approach makes it possible to obtain an orthogonal projection of risk factors.
 NYoY
 RYoY
 IYoY
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6
 Fisher Equations - Year-on-Year rates� Associated tradeable Year-on-Year products
 IYoY : Inflation Year-on-Year swap (IYoY versus CPIn+1/CPIn - 1)
 NYoY : Nominal EUR IRS (NYoY versus EUR12M)
 RYoY : Real EUR IRS (RYoY versus EUR12M - (CPIn+1/CPIn - 1))
 YoYI YoY
 IYoYI YoY
 I
 YoYR
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7
 Real Swap structure equivalent to ILB
 � This structure is to ILBs what IRSs are to nominal bonds
 � Some clients frequently ask for quotes on these swaps
 � This structure is similar to the swap of a Par/Par or Proceeds package
 - Max[DIR4/DIR0 - 1 , 0]- R x DIR1/DIR0
 +EIB6M+EIB6M +EIB6M +EIB6M
 +EIB6M +EIB6M +EIB6M +EIB6M
 - R x DIR2/DIR0- R x DIR4/DIR0- R x DIR3/DIR0
 +EIB6M
 - R x DIR5/DIR0
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8
 Fisher Equations - Year-on-Year rates
 NYoY = RYoY + IYoY (Fisher YoY)
 Is verified for each forward rate
 and can therefore be rewritten at product level
 Nominal IRS = Real IRS + YoY Inflation Swap (Fisher YoY Products)
 Nominal IRS
 Real IRS
 YoY Inflation Swap
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9
 Market-Model - YoY inflation forwards
 � The liquid derivatives market instruments correspond to:
 IZC (Zero-Coupon Inflation Swaps) (1+NZC) = (1+RZC) x (1+IZC) (Fisher ZC)
 NYoY (Interest Rate Swaps) NYoY = RYoY + IYoY (Fisher YoY)
 � Importance of Beta in projection of risks
 NYoY
 RYoY
 IYoY
 Beta
 1 - Beta
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 � The Fisher equation is verified by yearly forward rates as definedpreviously, which has implications on correlations and volatilities
 Market Model - Definition of Beta
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 � What is the significance of beta?
 � Tracker of the relative move (appreciated for real and nominal factor).
 � One could think beta represents the relative evolution of a factor.
 � One may fill the smile by using the information of beta from nominal smile (illiquid
 market)
 1,, =+ ninr ββ
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 FranceYear Date Index ZC Rate 1Y Fwd
 23/5/07 113.74
 1 23/5/08 115.87 1.869% 1.869%
 2 23/5/09 118.23 1.954% 2.039%
 3 23/5/10 120.70 2.000% 2.091%
 4 23/5/11 123.26 2.029% 2.119%
 5 23/5/12 125.88 2.049% 2.140%
 6 23/5/13 128.60 2.067% 2.158%
 7 23/5/14 131.41 2.084% 2.182%
 8 23/5/15 134.30 2.098% 2.202%
 9 23/5/16 137.28 2.112% 2.222%
 10 23/5/17 140.36 2.125% 2.238%
 11 23/5/18 143.52 2.137% 2.255%
 12 23/5/19 146.78 2.148% 2.270%
 13 23/5/20 150.14 2.158% 2.287%
 14 23/5/21 153.59 2.169% 2.300%
 15 23/5/22 157.14 2.178% 2.314%
 16 23/5/23 160.80 2.188% 2.327%
 17 23/5/24 164.57 2.197% 2.342%
 18 23/5/25 168.43 2.205% 2.351%
 19 23/5/26 172.41 2.213% 2.360%
 20 23/5/27 176.49 2.221% 2.365%
 21 23/5/28 180.67 2.228% 2.371%
 22 23/5/29 184.96 2.235% 2.374%
 23 23/5/30 189.36 2.241% 2.377%
 24 23/5/31 193.86 2.247% 2.380%
 25 23/5/32 198.49 2.252% 2.386%
 26 23/5/33 203.23 2.257% 2.389%
 27 23/5/34 208.10 2.263% 2.395%
 28 23/5/35 213.09 2.267% 2.400%
 29 23/5/36 218.23 2.272% 2.405%
 30 23/5/37 223.46 2.277% 2.407%
 EuropeYear Date Index ZC Rate 1Y Fwd
 1/5/07 102.70
 1 1/5/08 105.00 2.241% 2.241%
 2 1/5/09 107.34 2.235% 2.229%
 3 1/5/10 109.72 2.225% 2.210%
 4 1/5/11 112.12 2.219% 2.187%
 5 1/5/12 114.56 2.210% 2.183%
 6 1/5/13 117.07 2.207% 2.194%
 7 1/5/14 119.67 2.209% 2.222%
 8 1/5/15 122.37 2.215% 2.253%
 9 1/5/16 125.17 2.223% 2.282%
 10 1/5/17 128.05 2.231% 2.302%
 11 1/5/18 131.02 2.239% 2.317%
 12 1/5/19 134.07 2.246% 2.328%
 13 1/5/20 137.21 2.253% 2.339%
 14 1/5/21 140.43 2.260% 2.350%
 15 1/5/22 143.75 2.267% 2.362%
 16 1/5/23 147.16 2.274% 2.374%
 17 1/5/24 150.67 2.280% 2.386%
 18 1/5/25 154.28 2.287% 2.395%
 19 1/5/26 157.99 2.293% 2.403%
 20 1/5/27 161.79 2.299% 2.408%
 21 1/5/28 165.70 2.304% 2.412%
 22 1/5/29 169.70 2.309% 2.414%
 23 1/5/30 173.80 2.314% 2.417%
 24 1/5/31 178.00 2.318% 2.419%
 25 1/5/32 182.31 2.322% 2.423%
 26 1/5/33 186.73 2.326% 2.425%
 27 1/5/34 191.27 2.330% 2.429%
 28 1/5/35 195.92 2.334% 2.432%
 29 1/5/36 200.70 2.337% 2.439%
 30 1/5/37 205.60 2.341% 2.442%
 Market-Model: Estimating inflation forwards
 � On-the-run ZC Inflation swap prices known with relative accuracy up to 30y
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 Europe January February March April May June July August September October November December
 2006 100.620 100.910 101.470 102.160 102.440 102.510 102.360 102.460 102.480 102.510 102.550 102.960
 2007 1.749 1.774 1.892 1.850 1.718 1.736 1.680 1.669 1.981 2.253 2.184 2.185
 2008 1.994 2.007 1.979 1.844 1.816 1.841 1.901 1.911 2.029 2.109 2.123 2.123
 2009 2.073 2.081 2.062 1.972 1.953 1.969 2.009 2.015 2.094 2.147 2.156 2.156
 2010 2.109 2.115 2.100 2.032 2.017 2.029 2.058 2.062 2.120 2.159 2.165 2.165
 2011 2.125 2.130 2.117 2.062 2.050 2.059 2.082 2.085 2.131 2.162 2.166 2.167
 2012 2.133 2.137 2.127 2.082 2.072 2.079 2.099 2.102 2.141 2.167 2.171 2.170
 2013 2.142 2.145 2.137 2.098 2.090 2.097 2.114 2.117 2.150 2.173 2.177 2.177
 2014 2.151 2.155 2.148 2.114 2.108 2.114 2.129 2.132 2.162 2.182 2.186 2.186
 2015 2.162 2.166 2.160 2.130 2.124 2.130 2.144 2.147 2.174 2.192 2.195 2.196
 2016 2.174 2.178 2.173 2.146 2.141 2.147 2.160 2.162 2.186 2.203 2.206 2.207
 2017 2.186 2.189 2.185 2.161 2.156 2.162 2.173 2.176 2.198 2.213 2.216 2.217
 Europe
 Seaso
 Jan -0.450 %
 Feb 0.130 %
 Mar 0.310 %
 Apr 0.150 %
 May 0.030 %
 Jun -0.070 %
 Jul -0.210 %
 Aug -0.070 %
 Sep 0.070 %
 Oct 0.000 %
 Nov -0.120 %
 Dec 0.232 %
 Market-Model: Estimating inflation forwards
 � CME futures give readable expectations for the next 12 inflationfixings
 � Participants agree on common seasonality valuation (most houses are marked-to-market using Mark’it monthly prices allowing for a measure of this consensus)
 � Interbank brokers convey this consensus to market participants

Page 14
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 Market-Model: Estimating inflation forwards
 � A Market Model using yearly inflation forwards as input supposes that there is a liquid market for inflation forwards
 � There is a liquid market for zero-coupon inflation swaps, and consensus as to thevalue of the convexity adjustment applied to calculate these forwards
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 Market-Model: Convexity adjustment
 � Covariance between the numerator and the denominator, the effect of the impliedautocorrelation structure. (Negative effect)
 � Covariance between the denominator and the nominal zero coupon forward rate, the effect of the implied correlation between Inflation and nominal (Positive effect)
 � Variance of the denominator. (Positive effect)
 � Convexity adjustement due to the shifting of the payment date. (Negative effect)
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 French and European Inflation Curves
 1.850%
 1.950%
 2.050%
 2.150%
 2.250%
 2.350%
 2.450%
 1 3 5 7 9
 11
 13
 15
 17
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 21
 23
 25
 27
 29
 Maturity
 EU ZC
 EU YoY
 FR ZC
 FR YoY
 Market Model: Yearly inflation forwards
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161611 June 2007
 Market Model for the CPI forward
 � Choice of a BGM-like approach with a linear form for the volatility of the CPI Forward
 � With a such form, we attempt to catch the weight of the fixing risk in the CPI forward Volatility.
 � This approach is done in respect with the effects of CPI spot and long term volatilities.
 � We suggest the following parametric form :
 � This form is consistent with the three factors model (FX like model with Ho & Lee volatility structure for real and nominal zero coupon)
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 Overview of the marketplace: Other models
 � HJM Approach with a FX analogy, three factors model (Jarrow-Yildrim)
 � This approach is historical, the model is done in respect with the Fisher Equation.
 � The major misleading part is the over-parametrisation.
 � Market Model for the CPI forward (Benhamou-Belgrade)
 � This approach is very convenient, by filling the volatility cube we can extract a Market Model for the Year on Year Forward.
 � Generic form for the CPI forward volatility can give interesting result for the Year on Year Volatilities.
 � Stochastic Volatility for the CPI forward (Mercurio-Moreni)
 � Ability to capture smile effects.
 � Short-term inflation modelling based on econometric forecasting methods
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 Overview of the marketplace: Three models reconciled
 Market Model 3
 Factors
 HJM Jarrow Yildrim
 Market Model Benhamou
 Belgrade Koehler
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 Overview of the marketplace : Historical behaviour� Three parameters, three volatilities
 � Very stable behavor with maturity.
 � Positively correlated
 � Nominal Volatility higher than the others.
 The Three Volatilities annulised 2 Months
 0.000%
 1.000%
 2.000%
 3.000%
 4.000%
 5.000%
 1 11 21 31 41 51 61 71 81 91 101 111
 Historics 2005-2007
 Level
 Real Volatility
 Nominal Volatility
 BEI Volatility

Page 21
                        

20
 Overview of the marketplace : Historical behaviour� Three parameters, three correlations
 � Real/Nominal correlation > 80% on historical values, stable with maturities
 � Inflation/Nominal correlation close to 35% on historical values stable with maturities
 � Inflation/Real correlation not very clear, real rates are negatively correlated with expected Inflation
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 Structure of volatility : Caplet and Floorlet
 Volatility YoY Maturity 5 year
 0.000%
 0.500%
 1.000%
 1.500%
 2.000%
 -2%
 -1% 0% 1% 2% 3% 4%
 Strike
 Percent
 Implied Volatility
 Volatility YoY Maturity 10 year
 0.000%
 0.500%
 1.000%
 1.500%
 2.000%
 2.500%
 -2%
 -1% 0% 1% 2% 3% 4%
 Strike
 Percent
 Implied Volatility
 Volatility YoY Maturity 20 year
 0.000%
 0.200%0.400%
 0.600%0.800%
 1.000%1.200%
 1.400%1.600%
 1.800%
 -2%
 -1% 0% 1% 2% 3% 4%
 Strike
 Percent
 Implied Volatility
 Volatility YoY Maturity 30 year
 0.000%
 0.500%
 1.000%
 1.500%
 2.000%
 -2%
 -1% 0% 1% 2% 3% 4%
 Strike
 Percent
 Implied Volatility
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 Year-on-year Caps/Floors prices
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 Option on inflation spread - Market forwards
 European - French Inflation Forwards
 0
 5
 10
 15
 20
 25
 30
 35
 40
 1 3 5 7 9
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 Option on inflation spread - Spread volatility
 � Spread volatility:
 � One may suppose that the volatilities are roughly the same:
 � Thus we obtain the following form and give also all the risk on the correlation
 parameter:
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 Option on inflation spread - Spread Volatility
 � The Implied volatility obtained is coherent with the realized volatility,
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 Summary of available products
 Linear
 �Zero Coupon Swap (Inflation and Real)
 �Year on Year Swap (Inflation and Real)
 �Linked Bond Asset Swap Structures
 �Inflation-Linked Bonds
 �iStrips
 Non-Linear Semi-Exotics
 �Cap/Floor ZC (Inflation and Real)
 �Cap/Floor YoY (Inflation and Real)
 �Inflation Swaption (on YoY and ZC)
 �Real Swaption (on YoY, ZC, and ILB-format)
 Non-Linear Exotics:
 �Inflation Spread Option (e.g. Euro vs Italy)
 �Inflation/Rate Hybrids (ICE, …)
 �Inflation CMS
 �LPI Swaps
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Derivatives and ILBs: Asset-Swap Measures
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 - P
 + P
 -EIBLongFirst -EIB6M -EIB6M-EIB6M -EIB6M -EIB6M -EIB6M -EIB6M
 - EIB6M
 - P
 + C x IR1 + C x IR2 + C x IR3+ C x IR4 + C x IR5
 + Max[IR5,100%]
 1. ILB
 2. Swap
 3. Financing
 Par/Par and Proceeds ASW: Cash Flows
 +
 +- C x IR1 - C x IR2 - C x IR3
 - C x IR4 - C x IR5
 +EIBLongFirst+X +EIB6M+X +EIB6M+X +EIB6M+X
 - Max[IR5 , 100%]
 + P
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 Par/Par and Proceeds ASW: Formulae
 ASW = (NPVEuribor - NPVZSpread) / (Sum(DFixFraci)xP)
 NPVEuribor is the NPV of the ILB’s future cash flows using DFEuribor
 NPVZSpread is the NPV of the ILB’s future cash flows using DFZSpread
 If P = 100% then
 ASW = ASW(Par/Par) = (NPVEuribor - NPVZSpread) / bpv(Par/Par)
 If P = ILB Proceeds then
 ASW = ASW(Proceeds) = (NPVEuribor - NPVZSpread) / bpv(Proceeds)
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 - IR0
 + C x IR1 + C x IR2 + C x IR3+ C x IR4 + C x IR5
 + Max[IR5,100%]
 1. ILB
 2. Swap
 3. Financing
 +
 +
 Accreting ASW: Cash Flows
 + IR0
 - IR4.5
 -EIBLongFirst
 On IR0
 -EIB6M
 On IR4.5
 IR1-IR0 IR4.5-IR4
 - EIB6M
 On IR2.5
 - C x IR1 - C x IR2 - C x IR3- C x IR4 - C x IR5
 +EIBLongFirst+X
 On IR0
 +EIB6M+X
 On IR4.5
 - Max[IR5 , 100%]
 +EIB6M+X
 On IR2.5 + IR4.5
 - (IR1-IR0) - (IR4.5-IR4)
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 Accreting ASW: Formula
 ASW(Accreting) = (NPVEuribor - NPVZSpread) / Sum(DFixFracixIRi-1)
 ASW(Accreting) = (NPVEuribor - NPVZSpread) / bpv(Accreting)
 But the level of ASW(Accreting) depends on inflation and interest rate
 correlation assumptions, as E[ Euribori x IRi-1 ] ≠≠≠≠ E[ Euribori ] x E[ IRi-1 ]
 Trading in Accreting format could spur the market for trading
 inflation/rate correlation
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 Inflation-Linked Bonds ZSpread Accreting Proceeds Par/ParNominal
 ZSpread
 Delta
 ZSpreadClean Price
 Real
 Yield
 BTPe 1.650% 15-Sep-2008 -9.0 -9.0 -8.6 -9.5 -19.1 10.0 99.54% 2.016BTPe 0.950% 15-Sep-2010 -6.3 -6.4 -6.4 -6.5 -15.6 9.3 96.25% 2.139BTPe 1.850% 15-Sep-2012 -3.9 -4.1 -4.1 -4.0 -13.0 9.1 98.34% 2.194BTPe 2.150% 15-Sep-2014 -2.2 -2.4 -2.3 -2.5 -11.4 9.2 99.53% 2.231BTPe 2.100% 15-Sep-2017 2.5 2.3 2.7 2.8 -7.0 9.5 98.07% 2.324GGBe 2.900% 25-Jul-2025 7.0 6.5 7.6 9.0 0.3 6.7 107.12% 2.411GGBe 2.300% 25-Jul-2030 11.5 11.0 14.0 14.0 11.5 0.0 97.21% 2.460BTPe 2.350% 15-Sep-2035 14.5 13.8 18.0 18.7 10.5 4.0 98.05% 2.461
 BTANe 1.250% 25-Jul-2010 -10.7 -10.7 -10.8 -11.0 -22.7 12.0 97.63% 2.028OATe 3.000% 25-Jul-2012 -9.3 -9.4 -9.3 -11.3 -21.8 12.5 104.43% 2.087OATe 1.600% 25-Jul-2015 -10.2 -10.4 -11.1 -11.3 -22.0 11.8 96.03% 2.134BUNDe 1.500% 15-Apr-2016 -13.0 -13.2 -14.4 -13.8 -25.5 12.5 94.43% 2.196OATe 2.250% 25-Jul-2020 -11.6 -11.9 -12.8 -14.0 -22.8 11.2 100.61% 2.196OATe 3.150% 25-Jul-2032 -14.4 -15.1 -16.9 -21.8 -18.9 4.5 118.48% 2.187OATe 1.800% 25-Jul-2040 -12.5 -13.4 -17.1 -15.8 -17.8 5.3 91.71% 2.152
 OATi 3.000% 25-Jul-2009 -10.0 -10.0 -9.5 -12.8 -23.1 13.1 101.69% 2.192OATi 1.600% 25-Jul-2011 -10.0 -10.1 -10.2 -10.8 -21.4 11.4 97.46% 2.244OATi 2.500% 25-Jul-2013 -9.5 -9.6 -9.7 -11.0 -20.6 11.1 101.48% 2.239OATi 1.000% 25-Jul-2017 -11.0 -11.2 -12.4 -11.3 -22.0 11.1 88.49% 2.280
 OATi 3.400% 25-Jul-2029 -15.2 -15.7 -17.2 -23.8 -19.7 4.5 119.63% 2.264
 Z-Spread as a fourth measure for Eurozone ILBs
 The Z-Spread is the quantity by which one should shift the discount curve in order to
 equate the market proceeds amount of the ILB and the Net Present Value of its future
 cash flows.
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 ILB BTPe
 Maturity 15-sept-2035
 Real Coupon 2.35
 Inflation Type CPTFEMU
 Zspread 14.50
 IPC0 98.07980
 IPCLastCoupon 102.69806
 IPCSpot 103.16742
 Index Ratio Spot 1.05187
 Clean Price 98.05%
 Accrued Interest 0.43424%
 Proceeds 103.59501%
 Spot Date 23-mai-2007
 ASW Par/Par 18.7
 ASW Proceeds 18.0
 ASW Accreting 13.8
 bpv Par/Par 0.160%
 bpv Proceeds 0.165%
 bpv Accreting 0.215%
 Certain Index Expected Euribor Euribor Zspread Zspread act/360 Euribor Nominal Nominal Nominal ASW CF
 Dates Real CF Ratio Nominal CF DF ZC ZC DF Fraction 6M rates Par/Par Proceeds Accreting Par/Par
 14-Mar-2003 1.04709 104.70868
 22-May-2003 1.05187 1.0000 1.0000 104.70868 3.595%
 14-Sep-2003 1.175% 1.06218 1.248% 0.9874 4.123% 4.268% 0.9869 0.33 4.134% 100.00 103.59501 105.18722 0.107%
 14-Mar-2004 1.175% 1.06987 1.257% 0.9658 4.370% 4.515% 0.9647 0.51 4.414% 100.00 103.59501 106.21759 0.975%
 14-Sep-2004 1.175% 1.08387 1.274% 0.9439 4.479% 4.624% 0.9422 0.51 4.590% 100.00 103.59501 106.98744 1.047%
 14-Mar-2005 1.175% 1.09298 1.284% 0.9233 4.495% 4.640% 0.9210 0.51 4.403% 100.00 103.59501 108.38681 0.941%
 14-Sep-2005 1.175% 1.10799 1.302% 0.9030 4.503% 4.648% 0.9001 0.51 4.442% 100.00 103.59501 109.29814 0.956%
 14-Mar-2030 1.175% 1.94724 2.288% 0.2911 4.707% 4.852% 0.2805 0.50 4.418% 100.00 103.59501 192.89557 -0.067%
 14-Sep-2030 1.175% 1.97583 2.322% 0.2847 4.704% 4.849% 0.2741 0.51 4.411% 100.00 103.59501 194.72408 -0.067%
 14-Mar-2031 1.175% 1.99460 2.344% 0.2785 4.701% 4.846% 0.2680 0.50 4.402% 100.00 103.59501 197.58333 -0.130%
 14-Sep-2031 101.175% 2.02386 204.764% 0.2724 4.696% 4.841% 0.2620 0.52 4.307% 100.00 103.59501 -102.539%
 Numerical Calculation: Example with BTPe35
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 Theoretical No-Credit-Arbitrage Z-Spread on ILB
 � An ILB should not have the same Z-Spread level as a nominal bond, as its payment schedule is different.
 � Intuitively, one would expect for instance a 30y ILB by a corporateissuer to come out cheaper in Z-Spread than a nominal bond.
 � One can formalize a simple model as follows:
 � Calculation of default probabilities from market prices
 • One could define a simple default probability function P(t) = 1 - exp(-Dt)
 • A single bond price allows to compute the default density parameter D
 � Calculation of the expected future cash flows using inflation forwards, each future
 cash flow being multiplied by (1-P(t))
 � This simple model indicates that for a 10y maturity, if a corporateissuer’s nominal debt trades at Euribor+200bp, one would expect hisinflation-linked debt to trade at Euribor+240bp
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35
 � The theoretical spread is not linear (numerical example on 10y maturity)
 � The theoretical spread also increases with maturity (it is greater on 30y than on 10y)
 Theoretical No-Credit-Arbitrage Z-Spread on ILB
 Spread d'Asset Swap réel Spread d'Asset Swap nominal
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Inflation Derivatives and Transparency
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37
 Banks providing live swaps and ILB prices
 � All banks involved in the market are now providing to their
 clients live inflation swap prices
 � Certain banks have already moved to tradeable prices on
 Bloomberg screens or on their B-to-C trading platforms
 � A few Banks are starting to put live inflation option prices to
 their clients
 � Most market participants are ready to contribute to a daily
 inflation swaps fixing such as the one existing on nominal
 swaps (Reuters pages ISDAFIX) used for fixings of CMS
 swaps.
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 Possible format for a daily Inflation Swap fixing
 � Fixing should ideally take place at the same time as the nominal swap fixings (used for nominal CMSs)
 � Fixing for two consecutive bases (here February and March) allow for calculation of interpolated swaps and allows for measurement of Feb/Mar Seasonality
 � These fixings, together with nominal IRS fixings, allow for calculationof zero-coupon real rates or discount factors
 Feb07 Mar07Year ZC Rate Year ZC Rate
 1
 Y
 F1 2.241% 1 2.066%
 2 2.235% 2 2.147%
 3 2.229% 3 2.170%
 4 2.219% 4 2.174%
 5 2.210% 5 2.174%
 7 2.209% 7 2.185%
 10 2.231% 10 2.214%
 12 2.246% 12 2.232%
 15 2.267% 15 2.256%
 20 2.299% 20 2.291%
 25 2.322% 25 2.316%
 30 2.341% 30 2.335%
 InterpYear ZC Rate
 1
 Y
 F1 2.117%
 2 2.173%
 3 2.187%
 4 2.187%
 5 2.185%
 7 2.192%
 10 2.219%
 12 2.236%
 15 2.259%
 20 2.293%
 25 2.318%
 30 2.337%
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 SG’s inflation Bloomberg pages on SXEI
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 SXEI: ILB executable prices
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 SXEI: ILB Par/Par asset-swap prices

Page 43
                        

42
 SXEI: Inflation zero-coupon swap prices
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 SXEI: Inflation ILB-type real swap prices
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 1998-2002: Birth of the market
 Real asset market with too few points to
 build a liquid curve � Market-makers
 hedge their exposure with nominal bonds
 in an attempt to run profitable books.
 Correlation assumptions (e.g. Beta at
 50%) must be made for hedging with
 nominal bonds (liquid instrument)
 2003: Big Bang
 With demand building and the development
 of new points on the curve (5, 10 and 30
 years) because of issuers, the extrapolation
 of inflation swap curves up to 30 years
 becomes possible. The three liquid points
 are used as a base for pricing
 2004: Development of Asset
 Swaps on ILBs – the Inflation
 Swap market as a maturing market
 The issuance of structured products
 in 2003 leaves many swap books
 long ILBs versus swaps
 2005: Seasonality pricing and inflation
 forecasting – the extension of maturity
 in inflation swaps
 A tough year for structured inflation deals,
 with volume of transactions in sharp
 decline, largely due to very low real yields
 2006: Option products on inflation and risk matching
 The existence of a liquid market for the underlying instrument
 is a prerequisite for the development of new derivatives
 instruments such as options
 Société Générale was a joint book-runner in 1998 of the
 first inflation-linked bond issued by the French Treasury
 OATi09, the first building block of a market that would
 later give birth to the most liquid inflation derivatives
 market in the world
 In 2003, Société Générale promptly created a truly integrated
 inflation platform concentrating on all liquid inflation products.
 This was a key factor in our success: the same traders were
 actively quoting inflation swaps and ILBs, ensuring optimal
 market information and access to the widest possible range of
 hedging products
 Since 2003, Société Générale has put in place strong
 and transparent risk management procedures to
 tackle the important issues of fixing and seasonality
 risks
 Société Générale provided retail investors with access to the
 euro-zone inflation asset class through the launch of the first
 ever Exchange-Traded Fund on a total return index on ILBs the
 EuroMTS MTXi index.
 Société Générale is now a
 market-maker in inflation-linked
 bonds on three electronic inter-
 dealer and three dealer-client
 platforms
 ACHIEVEMENTS
 HISTORY
 Questions & Answers
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