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OverviewOverview
• Monte Carlo vs Scenarios

• Multidimensional jump–diffusion model

• Non-synchronous closing prices

• ADRs, forwards, futures

• Illiquid stocks 

• Large portfolios (many options)

• Liquidity adjusted VaR / Expected Shortfall



Monte Carlo vs ScenariosMonte Carlo vs Scenarios

Monte Carlo Scenarios (grid)Monte Carlo Scenarios (grid)
Option Clearing Corporation:
STANS

Typically used by exchanges
• TIMS 

• System for Theoretical Analysis and

Numerical Simulations (Aug. 2006)

• Expected Shortfall

• SPAN and SPAN-type (Eurex)
• FORTS system
• PCA (some banks)• Expected Shortfall PCA (some banks)

IT progress
Algorithmic acceleration

Fast, could be used on-line for DMA
(NSE of India, FORTS, MICEX)

Flexible
Methodologically uniform
Easier to develop software

“Produces intuitively more clear results”
But:
• intra intercommodity spreadsEasier to develop software • intra-, intercommodity spreads
• volatility moves
• large price deviations (fat tails)
are treated in a simplified way



Sobol SequencesSobol Sequences



Multidimensional jump–diffusion modelMultidimensional jump diffusion model

Separation of “regular” price changes and jumps
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Non-synchronous closing pricesNon synchronous closing prices
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ADRs Forwards FuturesADRs, Forwards, Futures

( )**** SFF
next

next ∆∆( )22222 **exp** trtr
S

FF common
next ∆+∆=

( )11111 **exp** trtr
S

SFF common

next
next ∆+∆=

2F

F

2

nextS links to underlying

S

1F

1 d i h

Basel II:

Banks using portfolio strategies including forward and derivative 
contracts are exposed to variety of additional risks (to directional) 

hi h b ll l th th i k f h i t i1-day price changes which may be well larger than the risk of a change in spot prices:

• Basis risk

• Interest rate risk

• Forward gap riskForward gap risk 



Not liquid stocksNot liquid stocks
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• such a compression implicitly incorporates a liquidity factor adjustment 
d fl t k f li id t k li d ( di d 95th til )• cap and floor taken from liquid stocks are applied  (median and 95th percentile)
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Large portfoliosLarge portfolios

N - total number of stocks, indices, forwards, futures, options in the portfolio
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Backtest results for actual trading portfolioBacktest results for actual trading portfolio



Liquidity Adjusted VaR / ShortfallLiquidity Adjusted VaR / Shortfall
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analytical

Monte Carlo
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