Chapter 13
Measurement of Interest-Rate Risk
for ALM




Introduction

e Estimate structural IR risk » . 2= =~ EC %k ¥F+urtrisk

o '2yt2 ¢k B¥ d § ¢ interest rate derivatives k '
& structural IR risk
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< Rate-shift scenarios
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Gap Reports

o (ap reports: Gap = CF of Assets— CF of liabilities

i R I A

+ ¥ * % measure liquidity risk (¥1# + & 3 CFz_ maturity

or duration)

Easy to create

Intuitive view of the balance sheet of the bank

L% 3 Jg customers exercise their option (customer

behavior) » & F]: g2 ¢ X R eCFE&Erz. 1 & B
Contractual maturity

Three types of Gap reports | Repricing frequency

Effective maturity



e Contractual-Maturity Gap reports

n Hassets#? liabilities ¥ 7 S CF > &P & N F|E p 2
Xk » p.192 Figure 13.1

e ] : checking accounts z_ contractual maturity=0 > maturity 2 37 ? 2z
certificate of depositd F 2 & » Bk &£ 4+ g~ R E AL e BCF>
&P Ei0-1-2-3p"

o G R BERKCFEE 2 B E NI p o (7 < Ja RE
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= Show the mismatch of cash flows and possible required cash
out flow » *mismatchz %=+ ¢ < interest risk*7 %> 5 » &
“T3 Fematch » ¥ 18 = net holding=0 » 7= i b *&

= This method is useful in showing liquidity characteristics, but
gives little information on structural IR risk



e Repricing Gap reports
n P EFENFHP > A L5 s 9T 5 2 risk factor (r) £
% X reset (repricing)— =< - 7&# ¥ & %) 2 cash flow 3z 3] pt
reset#p fi¥ z_ & —+
= The report matches together all assets and liabilities that have

the same interest rate basis, e.g., 3-month LIBOR, 1-year fixed
rate

s L E T g T 7 eninterest rate o i 2 % g customer behavior

Contractual- Repricing
maturity
personal loan 2- 4 yrs 3-mon

floating mortgage 10- 20yrs 1-yr




o Effective-Maturity Gap reports (5 Jj& 7 customer
behavior {¢ » CFz_ 3[#p p)

n GlAe s B R Y R ET, rdp B cprepayment behavior 2
effective maturity

= The effective maturity for checking accounts is no more
zero, and the total amount in the checking accounts will
have a core component that will be not be withdraw in the
near future

s Assets . F|kE % ¢ prepay — effective maturity <
contractual maturity

= Liability : ¥ i¢ contractual maturity ¥ 7 > 5 = 4 A& ¢
#-rry e AR w — effective maturity > contractual
maturity



o 4w 14 Gap Reports & & EC against structural IR risk
- (1) #= i#bucketz net CF & = bondz C,

(i) & i:—Duration $
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(V) EC=Duration$x [] X0, (% & it =10bps(0.1%) 2
default prob. » [ 1% 53.1)

s 7 & 2 assumptions

(1. linearity = = (F]duration dollars$~ 7 I|non-linearityz_ 4 5 % it)
2. duration is constant over the whole year
3. portfolio ¥ ## § - # 7 ¥
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Rate-Shift Scenarios
I,

m After shifting the rates, the cash flows are changed
according to the behavior expected in the new
environment (|3 $tasset:Z liability portfolios i+ 2 %%)

m 4ot ¥ PR T portfolio ¥ interest rate=nonlinear % i
(p.1942_ & +)

m L E AT H A Tterm structuresg ez 5
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Simulation Methods

o fiLfE B iXinterest rate path » pt #+ > “f i #-r %~ financial
Instruments modelz_ ¢} » B £ H#-customer behavior?
behavior of administered rate (prime rate) < Jg i& X

1. g A 4 7 - 2 (- B ) eminterest rate

2. "f 7 T 3hprime ratesnsg i oo w?l& w3t & B productz. & %p & i
(= Ja customer behavior < ] 3 e’ *‘K)

3. =& T — #F gnetincome » ¢ F=net payment of interest and net
payment of principal

4, MFEFET - Wi 0 OER35F o L B LB
productsr&r g 3| - B AR T AR R

5. Calculate the NPV for this interest path (considering the
generated cash flow and the remaining balance)

6. Bt 7 =xts >4 ¥ FINPVinT e o % 2 ¢k » &+

JEl %,
Al
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)% 1 p.196~201
1. Models to Create Interest Rate Scenarios Randomly

= General-equilibrium (GE) interest-rate models (¥tvolatility
2_ et By it ddd o % Arisk management o i iE 4R F
f8 3k €) vs. arbitrage-free (AF) interest-rate models (¥t
pricez_fit# 43 - if & trading* )

= 4 Jamean revertings® r. >0

r,=r+&(@—r)At+oVAtxr” xz,,z, ~ N(0,)

o If »=0.5, Cox-Ingersoll-Ross (CIR) Model
o If =0, Vasicek Model

*.196~198 simulate random interest rate paths (p.199
Figure 13-3)
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2. Stochastic Product Models

= p.198~199 checking account balance is taken as an
example

» {8 7%2 #-customer behavior&zrid + i & » 5 $tchecking
account balance 7 i #2 5¢

B., =B,(1+g+ar, —=)At, z,, ~ N(0,])

mt+zbt \/7

3. f* 1.222. » create stochastic CF of one given path
= p.200, Figure 13-4, 13-5
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4. 3+ 5 NPV 2_distribution (%% 7 i interest rate path

t$) > ¥ #VaR& #1Z EC
n 7l ﬁ-}%‘”&‘,‘a’ﬂz“?\%&? £ PECEZ2F Rm— & » FA-
rating bank £ 99.9% 7 F|Fforoneyear > v ¥ % £ &
99.9% 7 5| B for ten yearsz_ EC
o * 99% for ten yearsy TEC (99% for ten years # & =
99.9% for one year and surviving 10 years)
o = *maturityk ¥ g 0 T - E - F ORECE ) R
cash flow up to 1 year¥? — & & remaining balance » § %%
oo FiRiEAR S AF SR 0 F XL 4caccuracy
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