
1

Module 13.1

Dynamic Risk Measures
Stock Index Futures
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Overview
nCarry arbitrage model

n Multivariate simulations
n Multiple strategies
n Focus on correlations

nRole of collateral
n Interpreting role of correlation
nHolding period return-based VaR
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Carry Arbitrage Model
nCarry arbitrage: Underlying instrument is 
purchased and thus ‘carried’ through time
nReverse carry arbitrage: Underlying 
instrument is sold short
nCAM: Futures price is the future value of the 
current spot price where the implied rate is 
based on the all-in carrying cost of the 
underlying instrument, including financing
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Margin and Collateral
nFutures margins are minimal

n Initial and maintenance margins poor 
measure of required capital

n Additional cash required to support position
nCash collateral forms basis for holding 
period returns

n Higher cash collateral, lower HPRs
n Explore various implied risk measures
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Stock Index Parameters
nStock index value (S) = 100
nLevel all-in carry cost (LCC) = 4%
nSlope all-in carry cost (SCC) = 0%
nNearby maturity = 0.25 years
nQuarterly cycle
nLSC model scalar = 0.5
nEquivalent cash collateral (ECC) = 10%
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Simulation Parameters
nVaR horizon = 1 month
nNumber of simulations = 100,000
nMeans: Stock index growth rate 
(g) = 10%, LCC = 0, SCC = 0
nStandard deviations: g = 20%, 
LCC = 10, SCC = 20
nCorrelations: g,LCC = –0.3; 
g, SCC = 0.5; LCC, SCC = –0.5
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Strategies Considered

© Financial Risk Management, LLC 7

7

Strategies Considered
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Quantitative Finance Materials
nCAM reviewed
nLSC model reviewed
nDRM and model simulated
nEquivalent cash collateral
nHolding period returns for return VaR
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CAM Model
nFutures price is future value of spot price

nFVcc,n – future value operator based on 
specified carry costs over n periods
nCarry costs include the financing costs 
and any other associated revenues and 
costs related to the underlying instrument
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Stock Index Futures Contracts
nFully arbitraged market

n𝛿 – dividend yield
n Dividends are rather sticky
n Dividend yield would rise (fall) when the S&P 

500 index falls (rises)
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LSC Model
nLinear factors:
nLevel:                 Slope:
nCurvatures:
nLSC model has the lowest “average (across 
the sample) mean (across the curve) absolute 
yield error” (Steeley) when compared with 
splines, polynomials and Vasicek’s model
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DRM and Index Futures
nFutures price simulation model

nProfit/Loss simulation
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DRM and Index Futures
nEquivalent cash collateral amount

nHolding period return for return VaR
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Summary
nReviewed carry arbitrage model
nSimulations to explore role of correlation
nQuantitative framework examined
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