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Modeling/

Data gathering ] [ Segmentation ] [ TTC Calibration ] [ PIT adjustment

Ao

. . Inngugnuiling
squsudeyaluann 5 i
. AnwzAIenUY

%990 Benchmark a1n vy o
- 13deiiu
undstayaniguan
- . eegee
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WALIUUUIIAD9AN USuan TTC Thdu
PD LGD EAD WUy PIT usaz Segment
TTC figzfiounay A1y Forward
Lﬁ'ﬂwmgnwﬁtwiaz looking scenario

k Segment /

Segment 1: PD LGD EAD

Segment 2: PD LGD EAD

TTC

[ Segment 3: PD LGD EAD ]

NSZUIUNITNRILILUUINADY

Lifetime
extrapolation

p

L

"
Extrapolate @1 PIT

ANDIY VDAY
J

ECL
p ™\
ANUIAT ECL
= PD * LGD * EAD
\ Y,
0 1 2 n
(-] o o (-] o

PD term structure ] [

ECL, = PD,*LGD,*EAD; *

1 year
ECL Discount factor (EIR)

]

Transition matrix
multiplication

Lifetime [ ECL, = PD,*LGD,*EAD, *
ECL Discount factor (EIR)

)

[ ECL, = PD,*LGD,*EAD,, *
Discount factor (EIR)

)
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®* Model Assumption
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1. WA Scenarios wazlamalunisiia (Probabilities)

Scenario Probability

i /\ 1 —» | Upturn 10%
B VM 4. » | Base 75%
| i — | Downturn 15%

2. fwIms ECL luueiaz Scenario Huedn PD LGD waz EAD Naaanaadny Stage Laz scenario NHNAKA
I0 I1 2 I n I
| | | |

ECL, = [PD, x LGD, x EAD,]

1Y ECL

Dis:count using EIR ECL, =[PD,x LGD,x EAD,]
Lifetime Discount using EIR | ECLn =[PD X LGan EADn]

<
<

ECL < Discount using FIR

3. @A Probability weighted ECL

- I Scenario Probability ECL Prob. Weighted ECL
/\ M\\_—_> Upturn 10% 30

- 1z 10%)*(30)+(75%)*(50)+(15%)*(10
v N [ ase o o | (10%)(30)+(75%)"(50)+(15%)'(
- P 0) = 55.5
I 3 . Downturn 15% 100
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1.Segmentation/TTC 1Y PD

Base model scores/sub-segment

DPD Lilu@h

ad dl 1 dl 1
AN ITIBNITULIANULFLS LT Internal

rating/scoring, BOT classification, CLPIL L8

Rating/
TTC 1Y PD
Segment
XX %
: ]
I; | 2 xX %
| X K X

2.Macro economic forecast

WENNIDE Macro factors
I(ﬂ AR mm’ia‘i’mm sfl,u,

|

#IDVATIRUILINU

nguan

AVAY

z008 03

| EPEPEPI B B B B B
10 " 12 13

Ladteaat |,
5 6

3.PIT forward looking adjustment

TTC PD Macro scenarios

at year i

Rating/
TTC 1Y PD

Segment H '
CX K] i ' i‘
m 1 XX % ’ﬂ'f i \ ! TN
® o0 T 7
- H -

“ 2 XX % L
W i :
YT TR TU I T T ,
-] - |

PIT forward looking adjustment

- Scaling approach

- Merton-Vasicek

=

PIT PD of each scenario at year i

Rating/ Scenario

Segment Upturn | Base Downturn

1 XX % XX % XX %
2 xX % xX % xX %
3 XX % xX % xX %

Probability of Default

4 Lifetime extrapolation

Multiple year PIT PD

Lifetime extrapolation

- PD term structure
- Matrix multiplication
- Fit to PD function

4

Lifetime PD curve

IT (lifetime) default curve

— i ik
Medum Hyh ik
Mudium Rk
e Low Rk

— e Rk

44



ﬁH'Iﬂ'I‘iLWiﬂiJ‘i:WIﬂIVIEI
BANK OF THAILAND Observed Default Rate

*  J19999MNINTINSHAUATI5ZUU (Observed Default Rate-ODR) Angluszeztian 1 U wwadsviay
Tanialun1siauatiseniiu 1 U919%10

=
()
=]
(=
=
o
-_—
N
) =t
SN
(8]
o
N
(0]
©
-_—
o
-_—
-_—
-_—
N

45



ﬁH'lﬂ'I‘iLWiﬂiJ‘ithﬂleIEI
BANK OF THAILAND Observed Default Rate

* Observe yaasfivanauitkiily Default
*  fAamugausanviluy Ever-default

o+ PP P
Lk
NT Lrre @

Month
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f2981975n15%1 Forward-looking Adjustment

Scaling approach

1. Predict A1 ODR 37101238 Macro #11 Regression model

Macro1

Macro, ‘ Regression ‘ Predicted
. model ODR

2. %1 Scaling factor fiUSuAn TTC PD wosusiaz Rating/Sesment 19 Portfolio PD inffu Predicted

ODR wagld Scaling factor fananiunusu TTC PD voaufay Rating/Segment T PIT PD

Before scaling After scaling
1 0.50% 1 1.09%
3 12.00% 3 26.04%
Portfolio 1.15% Portfolio 2.50%

47



SUIASUsUSSINA lng
BANK OF THAILAND

Loss Given Default

35n15Uszu1auAn LGD

Exposure At Default — PV(Cash Collected — Expense)
Exposure At Default

LGD =

Discount @ EIR
00008y 0 S U U
! 2 3 3 2 o o 3
Default I ) o o 8 8 8 8 @ 3 3
i g g $ 38 8 8 8 8 8 8
o o o o o o o
D Workout Period >
o 1 1 1 1 1 1 1 1 1 1 1 1
I | | | | | | 1 | 1 1 | |
Month 0 1 2 3 4 5 6 7 8 9 10 11 12
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1. N15ATWID LGD

Segmentation
0 Recovery Decomposed LGD

e Segmented LGD
Default sample
Default sample

LTV < 50% LTV > 50%
[ ooy [f &, | &,

Unsecured

LGD

collateral type

LGD

ﬁ @NWIh Recovery/Haircut Ba3Collateral NMNVBUA
Lean

MuluswanT w3aldan Haircut enudszniea sun.

Loss Given Default

2. Macro economic forecast

WENTBE macro

3. PIT adjustment

Macro scenarios at year i

LGD + N\

.......

factors lagIAiiag
Nnwsamaluniadne

AIHILINTBAB BN

Component fdsu piT laun
- LGD

- Cure rate

- Collateral value

B

PIT LGD each scenario at year i

Scenario

Upturn | Base Downturn

LGD XX % XX % xX % 49
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1. N1SAWI EAD

Exposure At Default

o > a o 6 :3’
N1IATWITH EAD LENANINHIUSVDINIANTUN Q31

Qs

aTerm loan (Amortized)

e Revolving loan

A A '
NWUINUNIT Prepayment 8813
J%p&1A7Y 13% Housing loan
S1PTY

EIR=7.93%
Interest Principal Outstanding Unbiased
Time Payment
payment payment balance EAD
0 10,000
1 2,500 793 1,707 8,293 10,793
2 2,500 658 1,842 6,451 8,951
3 2,500 512 1,988 4,462 6,962
4 2,500 354 2,146 2,316 4,816
5 2,500 184 2,316 0 2,500
o p EAD
USU Prepayment l4119wasa

EAD = Principal Balance
@14 Amortized schedule

+ Accrued Interest

Significant prepayment

Housing loan

B

o 60

= 40 g

20

0
132 5 7 0 1113 15 17 19 Time

= Contractual Behavior

100 100

Not significant prepayment

Business loan

123456 7 8 9 10 Time

e Contractual Behavior

Exposure
120
100 Limit
80 AvaiITabIe R N13419 Segment
e0 undrawn CCF Segment CCF
40 %Utilization > 50%| 30%
20 %Utilization < 50%| 90%

%Ultil at Obs.

= Outstanding &3 ( X

%Ultil at Def

—

undrawn

Available )

2. PIT adjustment

EAD

PIT adjustment
- Prepayment

- CCF

Scenario

Base Downturn

Upturn

EAD xX % XX % xX %
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PANK OF THATLAND Model Validation

Quantitative Qualitative Compliance

« Discriminatory « Conceptual « TFRS

« Rank order soundness « BOT notification
- Stability » Governance « Q&A, Local

« Backtesting interpretation

 Internal policy
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BANK OF THAILAND Model Validation - Discriminatory power

AZLUUE
AMULTEI6

(lamafiaiia
T3z ikeN)

Credit Rating/Scoring ﬂ:LLuuﬁi’l

mﬁaum‘%mﬂ”@mmagnﬁ"l m’mtﬁmga
(lamafiaia

@ andriithewitldung T9nitg)

@ @jﬂﬁ’ﬁﬁﬁian’laﬂ@ﬁ’@'ﬁﬁmﬁg@
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BANK OF THAILAND Model Validation — Rank Ordering

Benchmark Rating

1 2 3 4 5
Z 1 9 10
-+
&
- 2 5 20 5
ks
5 3 3 10 1 2
c 4 2 40
g
= 5 15
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N13N3818ARIYaYagNVLl ludeWmIun

70
60
50

2 40

8 30
2

o

1

o O

1 2 3 4 5 6 7 8

Rating

Model Validation - Stability

N13N35EEAvRIYaYagnViliaiaIaHIulY

140
120

100

80

60

40
, W u .
1 2 3 4 5 6 7 8

Rating

Count
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BANI OF THAILAND Model Validation - Backtesting
Rating PD Total |Defaults %ODR
1 0.03% 40 - 0.00%
2 0.07% 30 - 0.00%
3 0.09% 33 - 0.00%
4 0.15% 50 - 0.00%
5 0.40% 92 - 0.00%
6 0.68% 279 1 0.31%
7 1.10% 890 4 0.50%
8 3.20% 3,006 36 1.20%
9 5.10% 4,210 88 2.10%
10 7.50% 4,781 215 4.50%
11 15.10% 6,089 457 7.50%
12 22.40% 3,103 317 10.20%
13 31.90% 543 109 20.10%
14 49.00% 309 94 30.50%

W UNEUIANANULESSAUATANULE SN AT U S
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BANK OF THAILAND Model Validation - Quantitative Test Summary

Discriminatory  wgnanviliniainsevilosnaingnuilidrseaudnila * Accruracy Ratio
Power ®  Gini
Rank Ordering  1nAu@aAAR0Y0INTH3eanUgNUillagiUIe Uy * Spearman
5¥INNT5LY Internal rating fiun1slY Benchmark rating correlation
* Kendall Tau
Stability daansuly msnszatedivesteyaluusiag Ratingld - ¢ PS|
LANFNSAUNITNSEANLAIVRITRLA LTI * Herfindahl Index (HI)
Backtesting ANANMULELSNALABIAUAIAINILEY LTINS ® Binomial test

® Chi-square test
* MAPE
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AYNUNTDULALANUNINIYVDIFAIUUNITU
Tun1saaufuaniu TFRS 9 Tud 2563
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BANK OF THAILAND A2IUNSDULAZAUNINIYVIFIVUNITLIU

Finance

System

® Gap analysis

® System Selection

® System Implementation
*  System Testing Working Group

® Parallel Run

Business
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BANK OF THAILAND A2IUNSDULAZAUNINIYVIFIVUNITLIU

Finance

Model (PD LGD EAD)

®* Development
®* Model design
®* Data Preparation
*  Modeling Working Group
®* Pre-validation

® On-going Validation

Business
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BANK OF THAILAND A2IUNSDULAZAUNINIYVIFIVUNITLIU

Finance
Policy and Documentation

®*  Model
® Staging

®* (Governance

Working Group

® Risk Management

Business
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A2IUNSDULAZAUNINIYVIFIVUNITLIU

f h ([
» Historical Data » Forecast macro factor
+ System Implementation

+ Expert Judgment

» Internal control  Model Governance

J
4 )
+ Reporting/Disclosure « Collaboration between
. Strategy Risk, Accounting, IT,
« Pricing / Underwriting P Business unit.
« Training/Skill
- J U y
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