Chapter 23
Reqgulatory Capital for Credit Risk




Introduction

e In this chapter, we discuss regulatory capital
and specifically the recommendations of the
Basel Committee on Banking Supervision

e Required (Regulatory) Capital:

= depending on the regulator’s assessment of the bank’s risks

o Avallable Capital:

= depending on the regulator’s assessment of the current net
value of the bank

o The concepts of regulatory capital and
economic capital are slowly converging, that Is
because the introduction of Internal Ratings-
Based approach in Basel 11



The Basel Committee

Basel Committee on Banking Supervision #1980 -#
e iz > 2P LT ER T FE S FE S FE
AN SIS =T NS AN 01 N -3 1
F~ A £

The committee meets in the offices of the Bank for
International Settlements in Basel, Switzerland, and is
therefore referred to as the “BIS committee”

(www.bis.org)

The purpose of the committee Is to set common
standards for banking regulations and to improve the
stability of the international banking system

Regulators In other countries adopt these guidelines
because they want to ensure that they are recognized
as having a banking system that meets international
standards :



The History of the Capital Accords

e The most important publications by the Basel
committee

= 1988 capital accord (=_s Tier | and Il capital » 37 Z_
minimum capital against credit risks)

= 1996 amendment to the accord (% & F #* kagainst
market risk » pt ¢k ¥ 12 #* VaR - an internal model - % f#
+ market risk)

= 2001 New Capital Accor
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The 1988 Accord On Credit-Risk Capital

o 1988 accordd=ikm>t p A 4Li72 F AL F > 3 7
4B R F yield #AF T 0 T P ALE T AT
Bk Mz it o A H b R RELF N E M
i 5 91121988 accordz» e

Tier | capital + Tier 1l capital

. : > 8%
risk - weighted assets (RWA)

= Because the market value of assets and liabilities are
sometimes difficult to find out, available capital is defined
according to accounting measures that are commonly
available in all countries



= Tier | capital + Tier Il capital = Net value = Total Assets -
Hard Debt

Net Value = Total Assets- HD
= (Balance Sheet Assets + RV + UP) - (Liabilities - SD)
= RV + UP + SD + (Balance Sheet Assets - Liabilitites)
=RV+UP+SD+GP+E+R

o Tierl : equity (E) + reserves (R)

o Tier Il : revalution (RV) + undisclosed profits (UP) + Soft Debt (SD)
+ general provision (GP)



» Risk -weighted assets (RWA) : = 38 T A 1345 2 7 o i
creditrisk » % 7 = 2_weight (p.344 Table 23-1)

SRWA =D w,;$A,

* A H B F A RWA Gl
o For Credit Line and Forward Agreements: 100%

o For Derivatives (such as interest rate swap) > =i T 7| - B 3 jZ
1. Fixed percentagex = P » 4

2. 100%mark-to-market + add-on x % p #cgg (percentage of notional
amount) (p. 344 Table 23-2) (- #& 2 /i gLi7 4 * gL

e The method in the 1988 accord is simple and
Implemented easily and clearly by all banks

e More accurate method 1s demanded and lead to the
Introduction of the New Basel Capital Accord



The New Basel Capital Accord

e The new accord was published in Jan. 2001, and
will be implemented around 2006

e The new accord changes the method for calculating
RWA

e The new accord has three “Pillars:”

1. Measurement of the minimum capital requirements
1) Standardized approach
2) Internal Ratings-Based approach
2 Supervisory Review (Fz T_b *& g T3 43 042 0 4o %k
h*% 3o tAEHTE 0 & F & 3 required capital)
3. Market Discipline (3 8 42740 % T B F L Frig)



e Standardized approach

= counterpartyz rating# F - risk weight% = (p.346,
Table 23-3, 23-4)

g Ferhasset 0 F i FA% B4 0 Plrisk weight4x
[l

E-C, & C

RWA, = RWA. =
‘ A 1+H_o+H +H,

E: Exposure (& *& & &)

C: current value of the collateral (3%4* &3 &)

H¢: volatility of the exposure (Flexposure® iz & 28 % 1t > 4p254%
PR ER)

Hc: volatility of the collateral

Hey: volatility of exchange rate

= This method is relatively easy to implement, but gives
Inaccurate assessments of risk



o Internal Ratings-Based approach (IRB)
= More complicated than the standardized approach

= The Basel Committee supposes that the IRB approach
should be less conservative than the standardized approach
and result to reduce the amount of required regulatory
capital

m B B EECZEF (P b s (LA F) B 2 ¥
7 e arisk weight - #]@ 5 3| 7 = enregulatory capital)

= Benchmark Risk Weight (BRW) » 2 3& # > $ 100 loan -
LGD (loss given default) = 50% % benchmark > ¥ BRW(P)

0.44

BRW/(P)=976.5x ®[1.118x & *(P)+1.288 | {1+ 5

0.047(1- P)}

regulatory capital = loanz_ ~ £ x8% x BRW/100
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p.348 Table 23-5, IRB vs. standardized approach (&L 2 #
Fol e o IRBE O iéév’vrequired capitaliz > » e 4 B
ﬁ’r B < pFiE > IRB"" i;r'v’vrequired capitalbL
standardized approach & e % % - & _Fl &
standardized approachJ: AFETF R AT

i IRB22EC 0 % credit-portfolio model s 2 &k 5 3497
2 «iEC (Ch20) » B3k capital multiplier 5 8 » pe 5 40%

EC =8xULC =8x+/ pUL =8x+/ p x LGDV/P — P?

p.349 Table 23-6, IRBfrEC ix£iT (7 6 4_AECi&:H i%
TRt T) RizA BRWEF'EZ T B T S d
His A DT IHFE

¥] % back-testing for credit-portfolio model # 4+ 7 » #7112
Basel Committee ¥ ¥ z_ a» EC for credit-portfolio model %
reliable for setting regulatory capital » #]t 4 * BRW
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Risk weights = # 2 sgmaturity - LGDe % i 7 &

RW = BRW x LGD
50

x(1+b(P)(M -3))

Fi4e H p(P): Pz afic > M Effective Maturity
Risk Weight Assets for the bank

$EAD,
100

$RWA = > RW, x

“Granularity” adjustment: RWA is adjusted to account for
any concentrations and large loans (3* 2 ¥ 7 = ¢hloan >
&A% hloant| Bl - B E )

IRB*® Z % 3:tdefault probablllty (P) ~ LGD ~ EAD ~ M for
each loan

o Foundation approach: ¥ % i default probability

o Advanced approach: :& £ ¥tL.GD ~ EAD¥ Mz 3+
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L

$retailshE A ™ % 0 B L $customerss #g > = g R H
BRW % iz 2+= B & 38 #1 Z &risk weight
£ 2 * |RB (* & f_advanced IRB) » % 3 credit-grading
system (at least 6 buckets arranged such that no more than
30% of the portfolio falls in each bucket) to measure the
probability of default and the LGD
Use test: 73 #IRB approach® i * hficF » % i~ E
* z’:_’f‘lf’?ﬂ ¥ EIrY hH w6 A o blde E fATEE T
E\‘ H 2+ 5 ECefics
B AR At 5 RWARF » #\i**#«%’i’r ECmE{ e
B RALT B advanced IRBJ% HeE e & 7 awkid
Fehpr g (rWECHEL) o LT '%‘;:x:% E
advanced IRB:4 {7 > » RBH#EFHBECE (T2
discipline pillarsn- 3%

51
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Supervisory Review

n FEE RGP IDG AR 0 PR RARS R TR T AL

Market Discipline

n #?wﬁ%fﬁqﬁ Bl 0 i@ ’QE A~ i%-é\?( A LT 4 F 2
Yot s 8 e {f"lf‘rm—) e A Kﬁ;?@_ {
g;?}i B~ g i 207 IR

= 75 + 4177 * advanced IRB approach » &= = B 2 &L & =
i

o For each risk grade, EAD, collateral, and weighted average maturity

o For each risk grade, predicted vs. realized default probability and the
mean and standard deviation of LGD

o For each risk grade, RWA including and excluding the effects of
collateral, netting, guarantees, and credit derivatives

+ For the whole bank, EC, actual capital, and minimum regulatory capital
o T ik~ mp,},\'—gi v]{ﬁ; ﬁrﬂ ;CH,J-FIX;F,
L 4 £ﬁb "‘\‘f ﬁ}; b\g% f‘ﬁg—r fo’fm%—l.J 4 ”



Implementing the New Accord

1. Saving Historical Customer Data

s GBS B PR E L A SRl
+ The data of the customer at the time of application can be used to
make loan-application models and pricing models

o For default cases, the information of EAD and LGD must be
collected. In addition, there must be a mechanism for tracing the
default information back to the original customer information

n AR FOR o PIALE g U R Reegr * IRBeE [
= Prob. of default ~ LGD ~ EAD % & :f B3 LA E %

PR - T T ﬂ*WﬁQP+%?&ﬁPWH%“
IRB > B £ % - & ch #2)
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2. Deciding the Best Approach to Adopt

= Standardized, foundation IRB, or advanced IRB
approaches (p.353 Table 23-7 > % 7 ;2 £HCOStS &2
benefits)
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% # -3  required regulatory capital 7 14 g b B %

p @ EC¥2regulatory capitalz_ % j&

RORGES O T F M R T g e

po R EE A B Ae 41T e E A2 )

. ",f 7 '# i<required regulatory capitalz- *t > ¥ E #4472 7 1

o B AF e o §_F ¥ 1L P cost of debt

o LT EBBBHTA

* & o6 o o
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3. Understanding the Full Data Requirements
= Historical data needed to build the models
= Live data needed to calculate the required capital
= Data needed for disclosure

4. Building Models

= Models are created to link borrower and product
characteristic to expected probabilities of default, LGD, and
EAD based on the historical data

5. Reporting
JE SRR N B Ei
 FRHEFEG - BARTECE
S AN R Y R
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Manage the Differences between Regulatory
and Economic capital

e Avalilable capital

e Required economic capital

e Minimum required regulatory capital
e Target required regulatory capital

* Available capital Z = **minimum required regulatory
capital

* Target required regulatory capital—- 4 = minimum
required regulatory capital £7102%

* 4L{7 F Arig T s AR 2 0 economic capital based
account £ regulatory capital based account
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Manage the Differences between Regulatory
and Economic capital

e EC > regulatory capital =5 #]
= regulatory capital > 4 #2 3| b *&
m 2 & g 4F 2 credit rating

o EC < regulatory capital =5 #]
= bank:t regulatory capital & =% >
s 2 0P fErating £
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o = EC <regulatory capitalz_ f#;4+-= ;%

n FlE - T EREDE T A 7 dodsafe assetiE = risky
asset > BRE~{ F 2 R %G RAECET 2 T T A (F
e EFAE i erhurdle ratezo 3t B 3 5V s @ H F5 6 T
i % ECAp $+*tregulatory capital g &) » & 4e
o 1988 accord? - F A B '& ¥ ¥assettypes B - £ counter party

z_creditratingsz B¢ - #7072 5 B & Krating£ ena 2 VAR
2_regulatory capital » & ¥ pEB~# B 2 yield » e F 3 4 EC

m assetividads & 3§ 4L 0 b '& T "% 0 p Rregulatory
capital+ ™ "% (%43 {7 collateralized ABS)

= 3 4r ECIrequlatory capital z- -k # » 2 3% P~ { 4+ 2 rating

A% R A% 7 547 4 * IRB approach % & regulatory

capltal ¢ FIBECHEAPIT NS S > p AR hy ’:‘i&ﬁ
KAZT 7 &
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