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Overview

* Monte Carlo vs Scenarios

» Multidimensional jump—diffusion model

* Non-synchronous closing prices

* ADRs, forwards, futures

* llliquid stocks

 Large portfolios (many options)

* Liquidity adjusted VaR / Expected Shortfall



Monte Carlo vs Scenarios

Monte Carlo

Scenarios (grid)

Option Clearing Corporation:

Typically used by exchanges

STANS -t > TIMS

» System for Theoretical Analysis and
Numerical Simulations (Aug. 2006)
» Expected Shortfall

« SPAN and SPAN-type (Eurex)
* FORTS system
* 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 spreads

« volatility moves

* large price deviations (fat tails)

are treated in a simplified way
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Multidimensional jump—diffusion model

Separation of “regular” price changes and jumps

— RTSI$ Index

RTS Index daily returns

jumps
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Amplitudes Occurrences
‘]umpstock_i = sjtgrcnkp_i®+ gstock_i . . .
. Jump combinations Probability
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\ Pareto tails




Non-synchronous closing prices

average correlation
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regular components
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n-day returns

0.8

diminishes the effect
of time difference

—— G Naorilsk Nickel MMC ADR Level 1 1
=—tdubile TeleSysterns ADR

——FTSE Russia 105 Index [ )= I TS
——Sherhank GDR

—\/TB Bank GOR REG S 0.8 1A

MSCI Emerging Marketc Index
ROXUSD - Russian Depositary (USD)

—— Bank Sberbank

—— Bank Sberbank (pref)
EESR - Unified Energy Systemns
EESRP - Unified Energy Systems (pref)

—— Gazprom

— GMK Morilsk Nickel

— LUKail

—— Maobile TeleSystems

0.2 RTS Index 0.3 o

correlation

Polyus Zoloto

01 —— Surgutneftegaz 0.2 --mmmmmmeeeene
S 1 —— Surgutneftegaz (pref)

Tatneft 0.1 -
0 ; ; Tatneft (pr)
Uralsvyazinform 0

— Bank Sberbank - Sherbank GDR
— GVl Norilsk Mickel - GWMK MNorilsk Nickel MMC ADR Level 1
—Mobile TeleSystemns - Mobile TeleSystems ADR

WTB Bank {open joint-stock company) - V1B Bank GDR REG S
— RTS Index - FTSE Russia 0B Index
=—RTS Index - MSCIEmerging Markete Index
— RTS Index - RDXUSD - Russian Depositary (USD)

0 2 4 6 8 10 12 | VT8 Bank {open joint-stock company)

price change period, days



ADRSs, Forwards, Futures

1-day price changes

) F* =F, "‘ST*exp(ArC

next

*1, + AI, *1,)

ommon

next

FlneXt - |:1 *T*exp(Arcommon *tl + Arl *tl)

> S™ inks to underlying

Basel Il:

Banks using portfolio strategies including forward and derivative
contracts are exposed to variety of additional risks (to directional)
which may be well larger than the risk of a change in spot prices:

¢ Basis risk
¢ |nterest rate risk

» Forward gap risk



Not liquid stocks

Sn
Sn—l

« volatility: excluding zero returns &, =In(—"-)

OO0 0006000600000 > OO0 OO0

zero return days

» such a compression implicitly incorporates a liquidity factor adjustment
« cap and floor taken from liquid stocks are applied (median and 95" percentile)

e correlations: Om

stock 1

synchronous non-zero
returns only

stock 2



Large portfolios

N - total number of stocks, indices, forwards, futures, options in the portfolio

value 1

Lukoil Lukoil 1 Scan range 5 -7 std

value 2

Lukoil 2 . ~20points

value3‘ B

Line 2

Line 3
Lukoil Lukoil n current price

Lukoil

600

Line 6

400 -

200+

N value N
4 Line N >

-200 -

-400

Total = value of portfolio

600"

10 000 runs x 10 000 lines 10 000 runs x underlyings
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Backtest results for actual trading portfolio



Liquidity Adjusted VaR / Shortfall

dS, = oS, dW, 1 pu - plk\w
1 .
_ " Pa1 Pox
dxt =-Ldt+o Lth R= - stock correlation matrix
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dYt - _St dXt = St Ldt —éLSt th pkl IOkZ 1
Yf N (V ) O'yr) U - average value of i-th stock which can be bought or sold in one day (in USD)
1 —
X Vi - initial market value of i-th stock (negative for short position)
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