Chapterl0
Overcoming VaR’s Limitations




VaR e 4]

e Assume variances and covariances between
the risk factors are stable

e It does not give a good description of extreme
losses beyond the 99% level

e It does not take the liquidity risk into account
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e Allowing variance to change over time

e Approac

nes for assessing extreme events

e Approac

nes to quantifying liquidity risk



Allowing variance to change over time
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e :x* GARCH (Generalized Autoregressive

Conditional Heteroscedasticity)
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Approaches for assessing extreme events

o 4riw Ip it extreme events
» Jump Diffusion
» Historical Simulation
s Adjustments to Monte Carlo Simulation

s Extreme Value Theory



» Jump Diffusion
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m Historical Simulation:
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s Adjustments to Monte Carlo Simulation
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s Extreme Value Theory

+ Concentrate on estimating the shape of only the tail of a
probability distribution

o RAF&E399%2-VaR » A7 ©99. 9%VaR
¢ Generalized Pareto Distribution

Prob (Result > X)=(ax +b)
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Quantifying liquidity risk

e Liquidity risk can increase a bank’s losses; therefore,
they should be included 1n the calculation of VaR and
EC

1. Liquidity in funding (run out of liquid cash to pay its debts,
considered as a problem in ALM 1n later chapters)

2. Liquidity 1n trading (unable to quickly sell a security at a fair
price)
BT R A adF o) 2 PR & feerisis®H 24
m gt Prtrader™ av M 2 T E IF A (qm?‘ ) AT
Bt TA S er LA
o = A& 3 Rgliquidity risk ?
m B 17 4 0 g B 4emarket risk?TiE = 3R A

m 7 Y g2 o Pltrader ¢ iE # illiquid securities to earn
high yield

-

10



o “4riw quantifying the liquidity

R - L REET AEFR RV ’traderrﬁ,fu-;/\

fiF %kclose outd® 3 ¥% = » -5 ¢ | pF 2 discount
SRR AR R R )

m = Z ! 3f ipclose-out time
Position Size

—

N Fx Daily Volume

-

Tz & & ¢ i3 discount™ > 23R im & &=
Fow?3 ﬂ*%%Tﬁfﬂiﬁ%g%iéﬁiww
Daily Volume : &2 & p = 2 §

2
==

* o o

—

m 72 = ! 7 bid-ask spread

4

if bid-ask spread = = liquidity £
o 1f bid-ask spread-| = hquidity4+

7
T~~~

£

F

4
%4

11



o Liquidity risk4riw 22 %KVaR
@ * Close-Out Time

¢ The most common approach to assessing the liquidity
risk 1s to use the “square-root-of-T” adjustment for VaR:
A trader holding a position with a T-day closeout period
is taking VT times as much risk as a trader holding an
equivalent liquid position for one day
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o i Heecit e ;2 3K position is closed out linearly
over T days
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¢ It compares the amount that could be lost over 1 day for
a liquid position with the amount that could be lost over
T days for the 1lliquid position
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WL fe - F A (1) be sold within a day

(11) be sold for a year
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* Increased liquidity gives the trader greater options to buy and
sell the instrument, but if these options are not exercised, they
are worthless.

* Compare the loss suffered on a liquid position with the loss
that would be suffered if the position was 1lliquid. This gives a
measure of the relative risk
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® * Bid-ask Spread

The trader may sell out his position immediately by giving a
discount that brings the price down to the bid price

B3& bid - ask spread #_r.v.> ¥ change over time
Additional Dropgy,, =0.5s+2.320,

Liquidity Adjusted VaR = VaR + Additional Drop
where s is the average spread

o, 1s the standard deviation of the spread
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