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; TINNVINOIRIYND I OAIN DD ,NPOYN DY NPV MMINND
; (cross-collateral provisions) 0’2218 MNNVYAD MONMNN e

POV IOND TN MNNN) T2y2 INDN MZINNN NPDOHY NPSPITIN e
(DY 90 - MIXP MMPNY OMNIN HWNY ,HWIY NVWNN NN NINXIAN

DY .DMY DXNNND DT DITNIN NON .NNRN D30 N0 12297 DY DTN DN 1.3
DNV VNN MNAY HY OMINI HY DOINNY DINMN

PPN ORPIA DI IRMNY 464-467 DIXDYD NNN DY PD Hv 01X on» - .1.3.1
NPNAD MVOIT DVAP (PARIINAY - DT DTHY M2 YY) 204 19010
SINVUN P2, NPRNIYIP MOVNY (PD) DvoH MNanonn NTNND

293535 59 NAPNIA DY IVONIV ,DMOPINN DM DY ODINNO v 1.3.1.1

TWNY PNANY IWN .0.03% SV OONDIPND GO0 MAd YIIIND .1.3.1.2

YNV INPI TIRM ,DNN PINT NNDN TNND HOMDT YINDINN

DYI8Y NO0N 07 HY DYPNTHN DITOINI WHRNWND PIXy
DNIYRD NNHN PO 01909

468- DXOYD NNV NPND 2N YTOIND . NNND 999 LGD ¥ o) TmN oy .1.3.2

LGD Yy 0»nsy OYTOIND NPTIND MYIT DY1p IRNND 473 -) 471
DVPRIVHP MOVND

DOTOIN DY DD 2VINND YTIND NN Y950 EAD Sy onTmix o .1.3.3
479 =Y 474-477() DOYD .NINND DX MIOIND MOYNN DY DMIVID



97

MowN> EAD S¢ DO»NN8Y DITOIND NYTIND MWAT OYNP INNNID
VRIYDP

NN PN NNDNA OITVIND XIDW 9D NN D0 PN MYITIVwN 1.4
201 Y023 NN DX NN NYOITH NOND N DY ,12.5 -2 IRHIND NY9ON 1.5
ORIV MOVUNY IRB nYWNY 90 Mmwrt .2

DX N (oriented) GPYY NN NPNY NN NPRIYHIP MBOYN DY NPTH NOwWwn 2.1
DOMANNN D30 DNMNND NAMM ,NPOYI DIVIN PNIPON NN M INYA OIVHN NIPON
POYN SV NN DY D»OIMIN

N9YWN NITHIN NTOIWY NOWN 95 MBdWN NRNRDY MEPNY DN DONPIA DTINN - 2.2
S IRSPNN TOINY N2INY,IRB N1 NNN TIRIYHP

; Y9V 112701 NN ORNNA,MAYNT P THIMYNDWYN MNIN I8y .2.2.1
s PINDIN MDOYN DY MNP INY - .2.2.2

NN L,(ND0N D7) TOANN 1T DY AP NPNTH NTNN IWAND  .2.2.3
DNDD

moonn )

MMIAPN G0N MYAT 992 11y IRB nwr) nNN Wydy SN DORPIA OOTINN - .3.1
TONN 0992 IRNIYHP INIYN NI ONMNN ,NYPN IN ,HIND XN KD AN
: D9V NWYN 259 TIRNIYNIP NWN HY 1DPD 1217579 DTN DINY

; IPOY MMIANNDY NN 2NN DDA DY ,DNNY MIRIYN NPOY” NIRSPN .3.1.1
POMOIN MIRIYRD NPOY’Y NVNND IMNX DY ONTOIND OIN» - .3.1.2

D5 NN DYOY D NVPRNYAPN NVTN NMDWN PNIYD ORIYN NPOY” NN 3.2

TINNY INIWND NPDY NRYPN NN DY *Mpon 2995 INpIan TINND SY Mmodwnn

12202 3 RN .APOYN MIMANND 19 DY ) NN DY DIMINRND 9 DY N NUYN

DY NNN NN, MABYN DY 909105 MRIYN NPOY” PN INDY OIRPIA PINNY

DV NPDYN MMIRNDY A0 - NYNNN TNXD) N0 INMNND IXIUN NIRPOY DY DPINININ

INTPXO2 MNLIN N> MDWN Y IYRND DINY NDORI NIOD MNY DY N> MO wn

P MOV IXIUN MINPOY P2 T ORPIAN PIRNNIY MOXY v 0T 191N

INIUN YDXDID AN MODYN MODDY ONIYN MINPDY PAD TN NOHN MRNOIN
AMNNOM

DOIMNMSIN IRPIIN THINND ONIYNRD D112 19IND DXNN ,NINNIDUN LYND ,NINNN DI 4
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N2, INON MOYN DY 5105105 IRIYN NPOY P THIND TN IXPIL TN NI - NIYD
.QRRE 201 nyRNyNp madwn 11 pid

Dy DXODIINN DNTNINA NYND N ,DXNNRNY MDOYNN NRSPN TNND , 0> TPNn Oy 3.3

TINRNN NN DOVAYNY DNTOIND ,NNT DY .T7932 NPOY MMANIDY ,TI9)2 N MIMIND

ONTYIND BN (PNN PN NNONY ONINY DONMN) PNN NYIIT 2N ORPIAN
.POYN MMANNDND DN INTN MIMANNDND D3I TYUN ,D7NINNY OYONPNIN

1=1 247

DYTINNI MNPPN MOIWNN DY 1ONXD ONIT DIMINND MOYA MOIWN ,NMIAN 19 DY
PPN ORPIA DIN ARNN 9 DY MYITIN NPTH MIIWND DD WHYY N,IVY ,0MXPIAN
MOIWNT NN ITYD WM /NN MIMANDY 702 P TDITHY NI ¥ NNT DY .204 190N
DD MIMIAND : DTN MY 19 DY NYNIND DMINNND MMYNT NNSPN 12 280D YIND)

.POY 2IMINI)
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Low Default Portfolios (LDPS) ~ 2 9991 n912y 929

whay 1

PN (“LDPs” :19n> low default portfolios) 051 5w »myw >»oya opdn oo 1.1

(MARINNY - DY NTNRY M PNY) 204 90N PPN ORPIA DN INMNL NN

- (TN TRON7 - 1PND) DINA NTYY YV THDN NINDNI 1B INDY MONYNN NP

“Validation of low default portfolios in the Basel 1l Framework™, Basel Committee
’Newsletter No. 6, September 2005

0PN YV N0 Y137 NPIM NI OOPN OVIPN MINY 2D Y DTN THon 1.2
IRB -n n¥ma vimdwn NX 970 191N 51090 PR ,DY10) HYI MV DIMINNDN
MWNX DY TTHINNND DIWIRNDT MVLIY) DD DINMP [, NINY DIPNA .NYN DPOXN MY

)

SNDNNRD OY TTINNNY DPRPIAN OOXTINNND DX TTIVH ORIWAI 0PI1an Dy Mpon 1.3

99WH NN MY TONN OWIP DY DNA DIPN1A D) ,IRB nv) DIV» NN 21PN NN

NDY ANVNY W NNT DY LTPUNIYIN MINPIAN NOIYNI ONXIYND NDD DI NN

-1 NV DIVMY QDN MYITI YUMLIN 19INA DX TPV DY N YN LDPs -5 on»nind
STNN NIMPNN NON MY TY NPVINY WM ,IRB

D02 5y ND°0N 12307 NN TINND NXIDN DY NN IRB nw ,NOXo1aw MW v 1.4
DY DDAV NNPY PRPIA TINND IRB nw 0w quINd XY 75295 .0»7N0VDM DM
.DIN2 NONN HYA ,/NPNTNY MPAIOV PMDYNN 152 PoN

MNXPIAN NIIYNI DINNA PO 1AXMY DI RYNN DX THD> OOPI1an Yy Mpan 1.5
SPNY2 IMON»NN NN NN ORIV

LDPs 5w n91n .2

YNPIAN TOIRNN DY NN DMNMN MIIWN POV >N NN LDP S a8nd anpn pon
NN .)NDO0N 123D NPIM NI OWVIP DMP 1 DY DU OMPN VYN DN 1IN MDD
TOON MNMINN DY DDIANN DY wdn MyNnNa ,EAD -y LGD ,PD 12°01 %2097 NN ,M
DV TaYTa NNV WYN OMP ,TO DY QDN NPIDN DTN NIPNX PNN KD ,0MPNVON
NN DY PYT HY N 1N MOMN NPXI PODY 991N XY (backtesting) Y TN NINYIN

NPT

.http://www.bis.org/publ/bcbs_nl6.pdf?noframes=1 : VIIVINRN NN THONN NN KINNT N >
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:LDPs -5 mnnnt

ST P20 HDO TITA DIMNIND WNR DPOIN LN DWYIN TN DN OPIN
M) ONNON NPT ONNTHN OYTINNDY NN MDWN DY OXON : NPNTD

ANYY INPIAN TIANNN NN IN 1IN NINAN SON 19INI DHVPY DXAYMNN DN

.(shipping) »»N5»2 9N (project finance) ©XVPMI9 PN : NNTD

9PN PIYY ORPIAN TIRND YW INPTAN IR¥IND LDPs -1 DI9NNDN 0PN
Snnnxn

DV MNMIN IN NVDN 1PDNIN DN ,NININNRD TOIN PN IWNIND KD DN OPOIN
NMPNA Y92 DITOINN NYYN INY NN DXTOIND MIINDNNY 1D ,DYVDIIIN
PoN2a (retail mortgages) ©™NMN NPT NIVNI MINXNON : INNTD .DMNNIN 1DON) N2

(2008 MW SNNVY MIWN 12V NNRTPY NAPNI) MNTHNN

3.1

3.2

3.3

3.4

:LDPs -3 02»m910 0°pn M2y IRB -0 nwi ovw»

D5 HY NITO VWYY ,0MNIN YR MNPN DY WLIND ¥ 0N VIWN DY A8NI
MYOWYMN DYYIN NPIYI . TYNNL VNDY Y9I NIDN 22207 MPINYI MDY MLV
D) WNNWNY 11 NN DY DTN THDNI NY91IN N DY NDDIN NT THONI NYININN
90N MYIT Y93 TNYY OMNRPIAN DITINNA HY ,N9PN Y92 .NPIDVLIIVIN MYIVI

SRTNA V9N ,IRB -1 YN DIVNY

99VWH NIVNI INAY TNV DMINNNT MVLIVN DI NN INAD SNPI THIND YD DY
mMoNN NN PIANY ,IN2 N2 MOLIVND DX PITSND POY ,10 10D .NDY0N NN NN
STNSN NY2 MYIAPNNI MXXINA NNINY NN MN»PN

02010 DXMIPYN DN DY MDD PNV PO DY DXODIAN IRB »NTOINY Tva
TO91 MNM V7Y )20 (forward-looking) ©» 1Ny DYTD9N NIRND NN DNYY TN
.EAD -y LGD ,PD »7mIX mMm’9 N19N2 YN X ,MMIDN MDA DO NV
DNMN OIX ,ININND NNPNNN TOO NN NONND OMP IWUNRD ,NNNTY
NN DONYN OPN DMIMPN DNMNY DD ,DOVDDIN DY DM 0PNV
901 YT Y D) PODN Y17 MTIIR NN DAY ¥,/ TIIND NNV DITOINN MWW

DINRD NNPNNN TOINN NN DY P RV, TOINM DWIN 3N ¥aNa

4.1

4.2

4.3

TN 1) NNINRD NNPNA PIYD INPIA TINN DY INDND RN NP 01> LDPs 11 NP NNONA

DN0N NN INPIA TINN DY INITN ,(NTIIND) NN NITNI MNPINNIN IRNPND TINNRD MY M)

MMPY NXIAPY IRPIZ TIRD SY DIMPYN NN NININ IN L(DORNIHP DN IPOYI) ININKRA NNPNI
K alapAlola)

.3.4 Py XY

7



101

NP0 MNaY (data-enhancing tools) 039131 9NN NOTINY 095

,))D201 22207 NYIAPD MY DY MLIWL VIO Wn DY NYPN TOOMN 1IN YON> NONNY Tyl
:DNPINY NI DINTNN NVNND NOTHINA YODY DMVYY DD 990N DIDMP

MMM DMNMN VNN NN DITHINY 91D ONPIL PINDN ,D¥aANN TOINN NN IWUND
IN,DMINK DMXPI OYPINRN DY (pooling of data) DM NHOY MYNNNI MYV
NTNRND PIY ITTNI YINIY) DOINN YN MNPHRI YIDY ,DINN PIY S9NNYN DY
DM»OVIMNMDT PN WVON YRN MMPHRY NIIND INPIAN TINND DY ,NNT OY .NION
DYPON YV NN TAPNI MDY NPNY NMYY NOX MLOY .NPHXIDN PV

SPWY wTn ORPIZ TIND NDD HY 2803 IN DIVP

TOHNND DY 0NN PIIN MY (sub-portfolios) Mwn >POnd NMan PPN IWRD
TN OMNT NP0 MIMAND OOYA MIVN PPN P TARD I L(MINNN 1ND) OXPIAN
DYMNVDN DY MN) DN IMODO1 PIXNNY 1PN - 12PN 12357 PPEM M
99012 9219 INPIAN TINRNN DY DMNIIN PIIXD PIXNN DY I¥ M9 DOIN ,DOPIDN

.LDPs

NDP0N Y37 NN GPNY IN TR 1T NPINVLP 90N TARD 1N OIDN DMIPNI
MYSNNI PD 2wnnn OXPIA TIRND TN YOOI MIYY 1T DO .NT TINNX ©01 DY
IND LA JAA L AAA SRIUND ONDT NIR CTARD 11 OWnD .0»NN 0NN NN

.INTINA 404-405 DXYD DY NPIAPYA

PIMI NNONA VP NNID PD -n TmIX DY (upper bound) 115y¥N 91202 wRNWnD 1N

1959970 PYT8N N YN WX PD -1 TOIN YD N DN DN DX MY PN
NN MDYN 2N NP

IUNI .IVN PN PN D02 Y PD 1NDY0N 2357 NX TINNXD D1 DMNRPIA DI TINN
AT NMPNA HYWIY MIANDN AWND 111,02V 1901 N9 DY DIVIANND DN HYW DYDY
INSIND DX NAND )91 IR (multi-year cumulative PD) D%w 1901 YW 11Ny
,A0N YN DY991ON DINIT P2 D12YN ONVN P DOVNIND TWURD .O»MVY DINNND
MY IPOYA NPV NPND WY 1N DO .PDs TINKD NI0N DX DM2YN NN 1NN

DM DD DY MAN PONN

J(credit support) YNIYNX NN DY IXNIN 0N DNON PIXNA DD DY MNYY DN
NIDN MTOMI ,NYPYN MIIN , 07232 0T DY DINNIN PORIUN I IN N2 )ND)
TVN NPT VNRNYNY 1 (MY M1aM (pension funds) 1P NP | (thrifts)
DPOW YNIIN PYTY I DY DINIYMN TUND DWW DY ANND PP DY IPRY NN

NN NN DWON NITIN DY 2Py 17> PD -5 NONX 0XNT

5.1

5.2

5.3

5.4

5.5

5.6

.3.3-13.2 090 NI

8
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Y20Y (benchmarking tools) AXNYYN ©DAD DIWNYNN OO

Sy (backtest) Tay>Ta NyNA VINA DY NYPN DYNNS DMNVDM OMNIMI NONN IWUND
DOVNYNN DD NN INY 27 YIDY MWUYD ¥ H¥91 DXHWIN NYYI INRNYNA DITOIN
:NPOXN TNNY (benchmarking tools) NN ©*015

YN INPIAN TINNN DY T2YNN MNIVN NN OMNDNON DINPTN IR MNVNY 1) .6.1
IN ,((data pools) ©¥9MWN DMIN) YNRND IN NPNYN NPT MIIN PII) SWOY T8 HY
.DMINN DD DOITI MYNNNI DDIAPNNN YND

IYUND YT LININN IN D29 INNIA NI TN INDND DMWY OO0 ONPT 6.2
YLD JPPDNL YIDYW DN ,NNINND NPNA DIXTOIN IWNINN KD DNDN PPN N2y
Joonn 9y (risk of loss) 799N YW 119709 9210

TNNY P NN DY DXODIANN ,DXANPN DNNWNY DOPNY DONPT INVNY I .6.3
NPNIM NIX PPN L (equity prices) NMIN SPNN : MINDNT IORIYRD MDN NN
INIUR I DY

YT DNNTI MDY DY NPT MIMIND MNN THNONID 1M 6.4

34pyowy °
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IRB nY3 19210 H291919%9 - 3 9991 NTIY %)

PP |
NON»NN PN (PARMANY - DY NTHY N2 PNY) 204 190N OXPIA DI NN 1.1
,NNAY  PONY W) ORI TINRN TUNRD [, NINT DY /NPT NDIDS” 1INDD MDY
JPOVMDT PN DYMD PYHY NPT NIIWNA WHNYID GpnD
) NINIY NNV I DY GN XYL MINIAN MYITI D 99200 IPOX NHIY MONYD - .1.2
,MIPYAS INK )M DYPIAN DY NMIPYON TINA 0,00V DNV 1INDN N2 RYDN
.D127N NN NNV NN DY), NNV DXDTT2 XYNY DOONMNN
D) MYANN NPPXN NN ,ONOYIND NX PNANY NON MY NTHY PN 1.3
MNoN SN 2
MNIUND N0 Y non»nn IXNMNN LIRB nv) 9012 1Tmivn ¥»nY oxnna 2.1
MYN MONI ONMNN NVPTN NOWNY (414 PYD) NVNT NPT MIIYH NNY2
MIANONN NTNNRI VNRWNN TN POIRY 29 DY GN7) PYD DIRDN NNV THNTHN
DYNRPIAN DYTIRNNND NOHN NROP (447 PYDI NNIND) NNXR MY NN (PD) Hwob
NI IV TSN (VNPTN NPINLPD OMNDN NNIPNA INY TIN JIT PN WHNVnD
NDYT NINN ,INRNIND .Y TIHINI MONMNN PN DY IRMND DD NYIT NOID
INN) THIRD NNV INDN MDON NN NINAY 13D : NPT NN NN PONY PN
55 DY PN L(NNN MY) IXPN NIVD INDN NN NN NINIAY 13D IN (9N DYPDY
:NPIMYI NINY NIMIYINRIND NNNX
DY NPT NTNN DY AYPN TIN NNV MTIY NINAY PNDI9L NPNa .2.1.1
; TV DY POINA 127D 2909
21 IR NNIYN NPX AP ANVD MTIY NIV P09 NN .2.1.2
2205 191N INPIIN TIRNN DY DINDON
DTN D91NN DINNNN Y53 NN/YT JPINT DOWNIN DOVIND D IXDY MY 2.2
DNMNI PPN NV ININD DININD NN IN T N0N MOWN DY OMIPINNDD ,1PNDI
: MINAN NPNOD
i NPTN PN PAY unstressed PD -3 stressed PD on»wnn paavpn  .2.2.1
MOND NPT DTN MDY TNXD DNN DOON) MNKN INPNN TN .2.2.2
TN MDY
; DYPOYN MINND TIRD DONPTN NNVANNA OMPY .2.2.3
SVIPRD DNUNIAIDY  .2.2.4
NPT NP ONVW HY 12T DIpn 2.3
NN THIATH NP NIV MTIY MY NPT NOIWN - Point in Time (PIT) .2.3.1
DMWY NN ,NTTIN TYIND D) PNTIPI YOI YR D0 DY MDD
.DMH395 VIPNN
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DLW TN NNVY MTIY MMV NPT NN - Through the Cycle (TTC)
MY TTC NO9WN D 9NN MHDA .DXPOYN IMNHD TNIND NNNUYND ND
through-the-) WP »POY 2810 IX PN NNPNA DMV 9NN Y9 DY OMND
cycle systems tend to focus on an obligor’s likely performance at the trough

.(of a business cycle or during adverse business conditions

.2.3.2

58D DD MTOM NYWNHWN PIT NON MOIWNHY NPNRND NN NINN MI9v1 2.4
NYIT) MANADN NIRNDNN NNIIXRIYR MONX NN APYNI NNNN PORIYN MNIYIN

975 o»01a MToMm Mwnwn TTC NN MIYN 19K) ,(NNYTI) MNNLI PIVN
220N NNATORIYN MODON INN APYNI NPITNI NIVIVOX NV IP

-1 OV NTIAY 9 XIN 7PNON DX NIANY NN DXIND) NN POYY MIPIYN Tuonn 2.5
Studies on the Validation of Internal Rating System (Working Paper No. 14) - BIS

T 70N DNWN DHAVIND THNMIY NNWIAN NN DINNNND NN . (PWP147 - 11nY)

N9 N9IDIP9Y unstressed PD -9 stressed PD 02 wimn )23 9vpn

0NN NN 3.1

NN 993 KD (unstressed PD nyyin o) stressed PD nymn

MVA HWID Yop» MOV MIanond stressed PD nnn 91 WP14 nona
T unstressed PD NN .0»9550 NP axn Sv MmN N L, NAPN
NN 29 DY .NIPN MV DWID YOP» MDY MIANDNY NPON ION JTDIND
.unstressed PD -1 9ny »ny TN XN stressed PD n1ona  n»

DY MNP ANV I9IND IOND DHVIND DITHN DINK DMINNNI
DY0ON NP OWNIN 0OMOW PDs :stressed PD nynd ANan NN
NN TNRD PD 39y W y$1mnmnd 1 NN DXWINN ¥ .OXPOYN NINNI
2y DD1INN PD YTHIN )Y NNWAS 19 DY Y35 Hav K950 00V DPOY
DDIANN YTOIN D5 HaW D a8 .stressed PD X TTC 1010 NPT NN
MY YN XN (unstressed PD nnwaon 29 Dy Xinvw) PIT non 51 by
.(stressed PD w191 %3 Yy XInw) TTC 1010 D71 Yy 001200 JTIND NP
N NN unstressed PD 11999 ,3.1.2 45902 NNEIND MITINN DIYNINN 1IN

MOYY PRY 239NV IR NI stressed PD 1998 ,PD -9 9Wann 995 9911
A9 1NN S92 MNHNNY

311
.3.1.2

3.1.3

314

NN 1N ,unstressed PD »)TmIND 7NN PIT 1010 N7 nown \WP14>a by 3.2

: NN 122 ,stressed PD »10IND 7 nnn” TTC non N1

TTC 9N NYT PNHDIZIN MLPH NPT NPNID Y5 D) IIN)

: VYIVPND NIINI THDNVN NN NIVNY 1N

.http://www.cssf.lu/fileadmin/files/Dossiers/Adequation%20fonds%20propres/bcbs wpl4.pdf

10

11
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DINYN DMINID OMNY YV unstressed PD » 70N : PIT M0 11T NoIyna
SINSIND YT TINLP PA DMWY DMNDM Y50 PRI ANND NNPNNNA

unstressed PD 1nna DOy DMNMD 2Py 19N MO0 JIXY NPTN NPINLP
DNINYN DN DMPNID OMNY DV stressed PD »NTOIN XY DMWY .Iap
NIPD NINVP DI NN NMPDIVINRNY PNIN DN D391 MNNN TIND
ANNY ONNNA MNYNA NP0 MINVP 95 Hw pooled stressed PD -0 ,mnwn

29995 YIpNNN

TNIND NYIIAP ONON NPT OV Mynwnn PIT NON NPT NdINa 01000
NN MWD MWN MNWN Dan ,pooled unstressed PD »Nyna 0>Xpoyn NN
.pooled stressed PD

DN OMPNID MY YW stressed PD »T1mIX - TTC 10Hn N7 NOIvNa

P2 02 XY 0NN 199 D350 MIPRNND ANNI OMPY MIAPYA DINWYN
N7 DY DNY YAPY 1IN MPIN YINY NPT APV, NPT PINLP
D»9NID MY SV unstressed PD »T0IN ,NNT MWD .avap stressed PD
INVP DI NN NDIVIIRNY PIM D551 MNNN TN DINYN
MNYN N0 MIMNVP 93 D pooled unstressed PD -n ,MNwn NN N0

29995 YIPNNN A8ND T

TNIND NP ONON NPT HY Mynwnn , TTC NON NPT NOIYHN1 ,010°00
NN MYY MWN MNWN DN pooled stressed PD »Nna o¥poyn NN

.pooled unstressed PD
ov pooled PD -n y2aY 10555 MpRNN A¥NN P2 WPN IR D500 M)

19202 [, TOIND NI NPTN NI DNNNA ,NH/NIDN NPT NMIMNVP
: INAD

NN VIS

Through the cycle Point in time IPIND N0
"YYW DN (DN PR) Unstressed
(ONPN PN) DY 1N DNNN Stressed

3.2.1

3.2.2

3.2.3

29510 $99Y019592 MTNI ,N9%9N DT MNP TNED 0IN DIADNI NN NAIPNN TN

002NN PIT 571 % ¥ap) 1poNa ,RUYND NMY NMONMNN MNMP OMINNRND 19001 4.1
AN AYAPN NN DY9APN RY 1IN . TAV NNN MY OINM DY

4

DMNY HY OPTINY DIMIND YWa NN NHMPY 121 09290 MPRD DMPY Hwa 7ayn PRY NN

.D»PNI0

12
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NPT PNDIAL DM TWNRD ON,PIT NPT MDY DINA IWNRD D) ,NMANY 4.2
NDOD VDN YN DD ANY .OMPN YOMDIN YPHRN Y03 wonwnd nan ,TTC
ITYTAN TV 95 MNPNN 1901 DY P11V NN
DYPOYN MNN TINY DINPTN INYINNI DNMPY .5
:WP14 71012 MND OXRNNDY 2080 mMND - 5.1
,DOYAP ANY N MND INYNY 00N TTC IOHDYS NNN DOYIINY DINPT e
;PO TIND DINWN DYDY YIPRNDN DININD TWUND
MPNINI DHSY NN OXNNY ©ON PIT 1090129 NNN DYDY DONPT e
9395 IPRNN N22202 DNPYD
MP9n ,(pooled PDs D019 DY) NPTN NIIYN DY MINXI NPIN IWIRTOY TN Dy - 5.2
NS NN PAND DXIAPN ,OMRPIAN OITINNL OMND0N MDMM ,00pian Yy
NN N9 DORNNDY NPT DINVPY DNY NRSPNL ONPIAN TINND VPN N2 NPT
oV NMIND MAXD v PIT NPT OMDIDD DMNIWY»N AUNRD ,NNNTY . NPINN NOOY
TNV DMIYMN TYNRI 1IN ,DOPOYN MINNY ORNNA , NPT NPINLP P2 OND
MPAD MOYNY NI N NN NN, TTC NPT
NNY> T PN N2 DTN DN NIOON OO NN TINND ¥ DA DVwn 5.3
3oND 7 9Py0a VIP NN - DXPOYN NN TNND DINPTN
IPNRN NNYNTA VY L6
vIDYWN 19% TTC NON NPT MOIWN P20 PIT NOH NPT MOIWN Pa pnand 6.1
SYIPNND NNYNI
MON DY PNIN OVMDIN YPHRN D51 NYHRNYH PIT Non NPT ndwn  .6.1.1
NNSPN TNYY (aggregate information) 995 Py >IN YN PPN
MPY DY ;NN JPINT NMINWND NN AND DY IMT 0T INLVPD IO
D999 HaY NAMPNI NTIY ©VN PIT Non NPT ,170 YI05N 1Is8mna
NNY MY MDY
MON DY (DNINWM DONIP) DMIMINNI NWHNYN TTC NON NPT NOWHN - .6.1.2
OMPY AVNNNY XD NN DAN NPT NINVPY IND NRIPN TNND YPNIDN
NOT VIMAND AWRD [, NNNYND NWY MY OV NPT 595D 1IPRNND aNNa
1IN MINVN XY 0MYN Y95 HY 0MTN NNYONN Yax ,DNINYN DI
LDOPOYN NINN TINY SMn
TN *9Y (aggregate information) ©»555 ONNWN HY NNAP-NN ON NPRND NNYH 6.2
DY DMPNID DIMAND PV DMHITI IIPNRND DIMIANN P ORNN NPNY Ny WP14
NNVNI NMIZIN TPNNNANN O) NV MNYY DYIONID DMMINNI VIV )05 .on
PN

MYV NI, 009395 1PN DINWN HH 7T Y91 MY Y0 LT D27 DNDY DRYNNY YR NN 0990 vy B

DY NN IDINDT IXIND DY, PAYoN
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;MY HONY VI HNIPN DI IPNRNN AXNN NN XVIAD ¥ PIT NON NPT MOIWNI
INPTN DTN (NYVAN NV ,INMAN YTT : JNI) MNIPND NNVNRY NYDON .6.2.1

Y005 IPNRNN ANNNY NNINN TINND ,OTIND DY DMPNID DNNVYNI VIV .6.2.2
- YNV NN DY NPHN NN ,NONTY .ONNWN DX DIV RVIANN

5955 19pRNN 230N DY DNINK NT MNWNY DNIN NNOP
MOIYNI (iNput) 201N MNWND IWNY DMIDTY D1YIDD YIPRND DMIVNIOY PIAD XD .6.3
APY MNNVNY NN KO (NTN) NIIWNN IHNY NN 29 NoN .TTC Non N1
DMLNIY ,NINT DY .NPTN PYNY NMIN ONY PR 1O9Y )YO5D MIPRNN I8N NPV
NV (NTTHN TN OPNTIPY DN KY) DYDY VIPNN 29V ININ_ DINVINY

NPT NOWNN PON DNNNY IINID DY DINDNI DO ,Stress NON JTNIND
TTC »on
TTC 97 901229 DIV MIVON NPNM”YL .7
YNPIAN TOIRNN NN NN AN 2»N 7ND DY NPT D yIp IRNND 415 Pyo 7.1
DY WY NIND NPHND PIMIAONANN IR M0 INON DY IMNNN NN
SOMAN AN DN DY DMYNIND IN D»DIDON DININA
TTC 00N NPT NOIWNI WINOY NDNN IRMNDY TON PAND 1% NN .7.1.1
NNYION DX YAPY XY DL MAT MNMOHN MPTHIY NOW NVIIWY NP .7.1.2
YT PN 5D HY NN DMIWAND) DN PYON DY NNNND
Bstressed PD WX 11NN NWAT NIWINND 1aY q0man 7.2
INPIA THINN TUND 7WIDVN 1NN DY 1PYA TNYNND I0YY [ N0wW INOn .7.2.1
NN NYNRYN 1T 2T NIIWNRY NN NIXRT.TTC NPT MDD NN NINN
L0391V - NV TNIN) stressed PD Y ©XNNNA 9117 998D IXPIAN TINRNN
NN DWVNYN DPNRY ,DINK DMIVNIY DXIAYIND NN NYIIT WD 1DI8
.D»19239 D5I8Y YNPIAN TINRNN

JONPIAN TIRND DY NPINKRD DOV, M7 MPTHL HYNPNI 790 yuna  .7.2.2
NPIN NYIT IVOND DOVNRYNY  NDON OO0 DTNV NIIND
YNPIAN TINNN NN NWNYNT NPTN NOWN DY NN 0N DIUNDIHN
.DY21NNNN NNIRNNM DMNPYI 01190970 PIIND
DNV HYI MYV DY DOINNA NP M ,pooled PD nTnx 7.3
NTNR LINVT 29 DY MOYN MNP HY NNV NI DN DNDM”P IWUNRD  .7.3.1
YN NIV NV NN NDID OMYNVDM DY PNYVW MYNNNA pooled PD

T8 TTC NON NT NNV XN TTC NON NPT NN 0»5595 MIPRND DNINYNI YINOWS DN PNVN 1

v NTOYW ORNN OMPY DIRNIN NN .0XPOYN MNIND DY DINININD DPNY DNPINAD OMANDI WHNYND

O71m2 IMN D0

YTPIND 92YTH MNNA HIN ,0IM N PNNPNIVA NON 7unstressed PD” NN N 7PD” nnpa vindwn B

.0 NIV, IWIARD 99 YT
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NNN P NPT NOIWM unstressed PD 0N NI NV TOIND
DVON MY N OX AN NPT NN NTHRD LPIT a;ban
DNV 7901 2N TAD DY YNINND MNVDIIN
,NPPNY ,)NDDN Y2397 MNP NIRNN XY DPNVDINN HYIN MWW NOOYW  .7.3.2
MNP TNIND MNWN unstressed pooled PD 201990 102 NPT MOIYNa
JTTC non) opoyn
,Stressed PD nNRND D) NNIRNND XD OONOVODNIN DWIN MNYY NOdw .7.3.3
MOXY 1M NY WX DMpnav own PIT W TTC non NPT moyna
9% TN OM192 HWIN NV DN PNRNN RINY DIVNI) THNIND TVNIN]
:IRB 99985 TTC 201 Y13 wnnwnd swip 0»py X001 NIYY Mynwn  .7.3.4
,DNVDN YU MNYY MYSNNI PNIPDN 22999 NN (TNINY) NNIY 1% XY
NPINA DP NNIT SWVIP .NINNK TI72 PNIPDN 232999 NN NNTY P98 NN
Railen)
=)= 14
NIPN H22) NNN NYIIT NN NNWD NNNINX NOR NIRD NPT PNV IWN NVONNN 8.1
YT DY ONIUNRN D11 POWnN Hapnnd NN (stressed PD X »0IMOIN 009N
DYNVYN P2 NAYWNRY NPT TNV DYU»Y D) D127 IRPIAN TINNN INPIAN TIRNN
MY DX02) MXIAPY MNY NPT NPV DW»D D) D1 2P0 MIOINN
,unstressed pooled PD ,)YNN PN NNONY >OMSIN V190 ,PIT non ndwyna 8.2
NAY VN9 MK ,TTC NON NN NN NN .DPOYN INNN TINRD NP
NYNIN ,NPIYAR MINONN YNV .DXPOYN MNINND TNXD "IPNVIY” NN NNNYND
(D2WN DYDY NNNYI 9 DY) RN
YNNYNY NN NP DTIND MNS TNXD ,NINDY NPT NI wp NS 8.3
(MY - Sund) Y3 NON NOY , 0PN YOIMYIN YNNI YO
MPXNN ,VIOUN MM IONN NN DIRNNY NND NON ORPIAN TIXNN DY .8.4
M2 XN N NPT MDA ,0DTINN DY NIIWNM

YOY02N OVIPY NYTN AR NNY W PIT NPT DODIDS DNYMHN GUNRD AN Pa
2129 N[0 TINIT 0V VIAN 1462 PYD) 7DMNNON DINM NN NPV WHRNYND
NPT IIIN SW NPT TOZI05 15 OPP2971 OOINPTIT N TNONS N TIYS
NITT TIIN 2T 5Y )W SWon IV 23 WWET 1N ,020)T DX TINIT IN 1NN
MV ONPIAN TINNNY DWND NNY (7 INZII7T TINDTT ZW NPT TI09I05 1119918077

TTC M7 NOIYN HY NRNIN 211D 0N 0ONNN NN PIT

-5 20 JIMR INNN MR N DNV YW MWLV SW MILA TN Y¥INNN > o) WPL4 Tnona ,7on ny  1°

Y INNIN TN NN NV unstressed pooled PD -Nw NN 755 120N .PIT Non Noyna unstressed pooled PD
DAY MMNPNA NNN MAN ,DPPOYN MNINN SY "MV’ MNPNI HWIN MY ¥ NNV TIN
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DMNON DX IXMNIY ,DOPOYN IMNN TNNRD MIAPN ParnD , TTC Non NPT NdIYNI
oNINNY) MNWN unstressed PD qv1n1970 .stressed PD XN ,0M01 )7>T2 DX NTHN
a5v) PD 120N 2307 NN TINND DXL GWUNI )99 (0939570 IMnnn By mYHY
TO9N NV NN DY NPNOova WHNWND I ND D NOyna (VMo
JUNIBN T DY DXV DONVDINN HYIN MNWOVY DN [ ANT .DMNIVON
INMN PN DY STV 27 YXINNDY ,NIVY MIVHN MINWN DT PN ,IMND .unstressed PD

SYTTAN TN HPOINDIN NMDIVIIND DY 1D

8.5
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1927 MIIYN PIPINY NI - 4 91901 N1IY 9%

OY 0V T5 NS DIP3 AP AT0Y 99933 DI 15537 DNIODI AN 027337 5Y N7297
079298 DN AINSADY , 193D ID 99795 N0 MINPD TUNA TNYS OINDIAN DI TINNA

,DMPRPI OXTINNND NYNT (PARMNNY - NY NTNIY 7932 1OND) 204 1901 PPN ORPIA DI NIRMIN
- PPND) INIYN MDY OMNNAN DINPTN AWM 19 DY PMPIAN NNN NYOIT NN AWND DOWPIAND
N1NIAN PONI N ,NPINN TOIN NN T NPIRD (11909 NPINT) DN OITOIN 9PN (IRB

VIV NN YN, IRB NWr) NN NNIYRID DWMD INPI THIND MWD

27591995 Py DIVINYR YN NVIBN NN ,7INPT MWD NPT IWINN NN NPT NPNR NN
D011 OTYY  MINIPYN DR PN PPN PTHINN ,THDN DI NTYY NNDID 2005 INNI
90N DINNN Y2IP YINT DT NNDID 2005 >nna L Ermmapyn Toon” - 1919) NPINY AT
Fropnnn 7oon7 - 1Y) PO 121997 TOIN NPT MDY NPIMND MLV POWY

IDINA POT PR TR, NIT MOIWN PPIND NNDN M DAIPHND THDN NH’NNI

L, NPPNN NNON DIVHY TWUND D¥PIAN DY MPIAN NP NN PNAND NN DY NTNIY I HY INILVN
YTRYY TD ,0NYY PIPONN NNDHN NN PONY DMORPIA DITINN DY .DMPNNND THDNI MININD
N2 NNDNA N ,D¥P32N DY MP9N YT DY NN JNA NTRYN DT NTRY 7232 MONMNN NPNI
oW QLIVN NIIWNN TONNN POND M LIRB -N NWN NN NNHYNID DWMD SNPIAN TINND MWD

2T MOIYN VINWN MNIND

YONS DPNPIAN DITINNN YY DMN ,NPINT TIDN MNTIPY DNKI NTRYN 1) DY NURIN IPONI
9NN NN ,NPONN NNVOR M¥N DTHYD P SY YN PN . PIPPRN DMK ONI
NONS DPNPIAN DITINNNN

DIP2HN MNIPY .N

19N MNPTN NIIYN OK (1) : ©YP DMYNNNI NPV O¥HNNN NN INYIYND NN
-y (discriminatory power) 'NIYNX MDN YW DXNNNA DN P2 207N N1NIN ORPIAN DINRNN DY
NPT MOy Mona (calibration) ©¥p»y 1 (EAD -y LGD ,PD) 1n2°01N 2359 NTMIN DN (2)

21PN2W NMINIPYN NYY MN»PNN DX NVIND ¥ 1N YINIY)

.500-505 D¥9¥D , 71592 D199 DITIIN NPPNY NON»NN AN

Basel Committee Newsletter No. 4 “Update on the work of the Accord Implementation Group related to 18

.validation under the Basel Il Framework”, January 2005

.Basel Committee on Banking supervision “Studies on the Validation of Internal Rating Systems", May 2005 19
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029972 YINIWN NP 1I2DN 93559 NTMIN DY 20N MO NIIYN IMYNYN NN

9 59X NPNY DYDY ,NVDIN PO DY DO IRB NTNMIRY MINY INIUN 1307Na
: DYNAN DNPIVIIPA NTVY NPT NIIWN I (NPOND NN KTND W 790 . TNy

T TOANY TN NO DY RIWND 5535 = (discriminatory power) Ninan n»o»
N1 NN D NP TOANY INY M2 NI OY ORIYRND INY IV NPT NYNY
NPTN 2OW) NN YHDY DMNDN NRIPN 2ADWD NPLINDY NPTN NOWN DY NININN
.(pooled PD -n NTmX ,5wnd) 112701 12557 N1YD AHWH RO (DMNDN DY M TIIND
TADN N ,NPT NOWN DY INIAND NN NPNAY ODANPN O1PMND DNNIND

.36-47 -1 30-32 D>TINY DMIPNNON

NDY,WIATIN YNMIPIAN PINN NN 1123 19IN 2WND NPTH NN Yy - (calibration) Py
19INA TOAND 112PDN NN NNIY 112D 22357 N TNIN DY, 79D 70N IX 1N IDIYVND
DWINIAD DOVINN DONN NPT NOND ¥ VDTN NOWN PYT NPNIY .M
MMVYN (integrity) NnIvY NYNIASY ,(MNOXND D1 NOINN) NPT NN DY DMNONN
TRON INT PD »TOIX PYT NPNID DDAPN DPMND DNINIAND . NPTH NOIWN

47-59 -1 32-35 .25 DYDY ,DMPNNN

LDMD OV NN 29 5YY 1T TIRD NPIAPY MIPIdN PADY NPT NN DY = NPAPY
NIPON 122370 OITHINM DMNPTN 2D INMVLIDY ,DOONN NVPITN NNINRD ¥ Td OVH
SunY 79 MmT N0 MIMIY DT DIMAND DY INIUN MINPOY) DINY 199

N DTN POIND NTNX DY NN wHnwnd v pooled PD NN T80

ND 11200 JUND NN XY NDYDN 12997 NTNINY DNPTN D MVLINY ¥ - MY
MYXNNI NPTN NN DY MNANN NI MDN MM YNID ¥ HUNd 15 .Mnvn
Dy DIV NYVIANY NN YY NN ; out of time -1 ,out of sample MON O»VDYVLLO OMNIN
DV MINANN N 1D DIYT TN ,OTINN NM POY DN DIDI DPRY DY DN

NI NOIWHN

NNY ;)00 MNTNIND) ONPTI MXTNN IDIND MNPHN IR MM W - MINY
SV PYT IDINY DN DMYYY MNPH DXNIINND DN DMIPHNI .ONYY NININD NN
P2 NIV NN P2 IWPN DX A0NY ,NNINYIA VIPID W NPT NOIWN I8N
PD nNRNA OWNY TD .NNDYPNH NNINYN T¥D PA0NDY ,MNXTIN I0IN 90 DPN
v> backtesting 18025 DMINY T TYNA N LD HWI MYV DY DOPIN MY

INSIND NNINY NN POIND

1.1

1.2

1.3

.14

.1.5

A1PTY DIPIVMIPN TAND ,ANTINA 410 PYDI DI MY NPIAPYY NWITH

20
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TNDIDA MMNI NN TIWND TN DY = 19T NI9¥N Y5 HY N9D 5PV MININD

: DYNAN DONINA TIIYY DMNRPIA DY TINN DY, NPT

MOPYNY) N0 ODY DM NNSPN DDAV NN NN Pand
,))2P0N MMM NN TNPNAY L(DNINNDY IRIYN NIRPOY NRSPN  NPRIVOP
,ONTY IO LTIWINN NYND DN DYNIMN DD DMINY DN DX PN
MY Y5 DY MIANONDY DNXA DINMIN NP ND0N oD Yy PD -n 1ooma
9919) DYN VTN YNNI IN1NA,NIPN MY HWID YOI N N0 DO Yoa
NADINA OPN DN YPNRN YD X L(MNON DY ¥y (aggregate) *o5d y1n

D905 NP 2NN

NPTN THINDYAY NIOIRNN NIODN OO NPNND NOOWN ON PIWND
L00) NN TPAN NPT NOIWN ,OUNY T .0DDY DN NRIPNY NYIVY
YHDY DY NRXPN TN IWNRD (DXPOYN NN DY OXINN 1XYW pooled PD
oyNnn pooled PD 2won 7185 ,PIT 11T 109015291 DOWNHNYN NIO

.))2°0N Y02 YT DYDY unstressed PDs

SV ORPIAN TIARNND MIPT DY NPMIRDTN NN H91D ,00)9MINNND NN PIAND
NN) ,DN2 DMNMYN DOWVIIYY DNX2 OMMNX) DX ,)1D0DN 1257 NTIIN
PANDVAN NN TYND W ,NNNTY Td .)NN NYAITI NPNTINND DY DNYIVN
DAY NIDN 127591 NIY0N NPN T PIADNY NPT MIIWNN NNX DI DY
, DN DIMNNA IR OYON HYIYIN IMNNI OMPY DY NNNYND
,2991 DN ,DOYaVIN 12 19IND DY NN 51057 v 10 11D .OND OMPVINDIN

NINIY DIWMN NP0 12357 NTNRY OINPT NNYPN

.1.6.1

1.6.2

1.6.3

NP TIND DY 1D ,ARMND 503 Pyoa 7PAND MADN MYOIT J1 DN MYIT

WR LUNNYN NIN N2 ,MINK NPPN MW NPMNIN NPYTIN MO >3 MNINY

229557 MNNN DY INVIV ININI NNNYN

2N DY NITN NOIWN TN DY 11T NINDIDINA NINIAN NYIVN XY NIANIND

.12-20 DTNy ©IPNRN 7HON NI ,pooled PD

,INY NPT NPNHDIDA IN PYT MDY MMINY NTH MOY NPT MIIYNI vidwa
N NN PANDY ,NMIDIWYNN MININ NX 12 DY NN HY 111’2 DDTINN NN PANY W
50NN DWANN DYNIXIVIAN DIPVTN

5Wa MNPV NTHRRD WA NPR KIN PNV YN = BPNVDIN DM YINIY
P2 NVUPY TN HY MNNNN Y89 ¥, 7192 NONNN NTIPI XN TR ,DPPNY DITOOM

1.6

1.7
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2151980 109170 7 5Wan MY PaY (D0IW YAV 7 Winn) MNVDNN TONN 7 YW NV
:MINAN MWYITA TINYD W 75 OWY

9552 NY3595 MY MV ONY DY NN NDOW D130 NVDNN PoNN by .1.7.1

LIVNT) MMYNN NPNTIM NNID OMPN DINY ,DNPXID 0NN

YN DY YNV DY NDDINN NTNINRNY MIXIND INPID TIND DY .(NMWYNN
.(representative likely long run rates) YWnImw 920w 071Ny NNV

DM TNPNA T DPYN NNY N DOYNND WP OXPI THINN I NIPNa 1.7.2
DMTNIN 12V NIPN HYNY 15 725 NNIN HVIT TINYD POY M, 00NN
PYTR AN SO T YOP DX YW YNVDI 1PDNN TN DINNI DITNY

SV DIV

MOIYN DX GPND OXPIA TINN DY IRPIAN TIRNN DY NN NPINY MMIONIN MINNN
DOYTOIN NRIPN MDONNY NININD ,)NDP0N 12237 MTNIND YN TN MININDY VY NPTN
YDONN NN T NPONT NN THIAYD 12%WNY DN D) ,PIINND 7DITAW” 1D YD

AT NN PONN YY DDIANNA, PIMRIIN NN IRPIAN TINND DY NP NN

D5 - YPWN PDORIVINY TYNHNND TONN NPND NPINN DY SPORIVIN TPoAN NN PPN
MPXNN DI NN HNNPN I9WH DMRPIA DX TINN DY .OTIPN ADUN NININ DY DOIANN 2OV
.MM MNINDY DOPNYA ,DXPOYN TONNI DMWY NANNA NN

NPIN MOLIY MPINNN DY DOPINY) DINY DYRPIA DI TINNY . NPPINY ATN NVIY PN
LOUNY 10 .0MMMDN DIPNYY IN DIDN DXPIND P DD DIIMNDN NN MDD NV
D NN TNXD 90N T DYD MY DY DIPIN MPENY DIRNN NN backtesting
,DOIVPNIN NYOPN NN MNINI NN TNXD )TN NN MM PPT NPNIY NPPNN
NPT NIWN PPT NPNAL HWND IO NPT NOIWN DY NPTN TN NN Pany v
DY270IN DN YD NTYN NN PNIAYNA NNPD W 0NN DN TY benchmarking mysnNa

.NION2 INMN DJIVIN DN DN DN PTY TIVA ,NPNTHN MYV

: 91999 NP NN YONN LY

MM oM WaApNNY NYMNNN MLYSNNN TN - Developmental Evidence .4.1
AY¥IIY ,DMODMOVD DN NPYIN NIDIN NV JPINN NN 1T 99D ,5TIN

YN MNPNY NPT NOWN MPIvN INYND OXRPIA TINN DY - Benchmarking  .4.2

N2NN NIVN INRPIAN TIARND PPN DX GPYN DT YPRY NNINL ,DM0IMNDT DPNYN

NMY DTNRNX MPAIOVI DIVNNYN TURD ,072PY DITNIN DIAPNN ON TIVNY NN

INT MDY NXYNA NANINY .(DYPO0 DY DMNIN) YOX01 Dvnd) DINX YN MNPNI IN
.96-110 D*TNY DMIPNNN THON

STV 9 NN NOIWND NP PAITHN YIMNN DN MNTINND DNOWA YWIN MBOW 3 NI OXPI1 TINN DX 2

NP NNVP MNRNN YY1 DN, MYITN
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VINYI2 DDINNY ¥ MY, NININND 502 9yoa D) N2P benchmarking 1815 N1
DX NN NOINY AV TIX OPNVDN 0NN OXTN DY benchmarking -n
NP INTAR OYY DXPOY NINNY DNYIYOONITN 19INIY 019595

NYOWYN D>TON NIDIN IYNNNNY SWI MNPV MNVUND INPIT TINN DY - Backtesting
D”NIANa vHNWNY v .EAD - LGD ,PD »TmX DY MNN/NDD HO 551 5vd nya
IMYNNNM ex ante NPON PA FHPONOXIVIAN NNINRNNN PN NTNI NITHIND D1VDVLLD

.ex post

(i) DN yIp WX ,IRNIND 501 Pyoa 0y IMNN backtesting x> NN
=YK TWIND (i) ; IWANN 953 NN NAPN DXDINN , 01NV DIMNM WNHNYND
IV INX MNAY TIYNM ONMINNIN NITYY (iii)

4.3

oY .9PPN2 VN PN 1N NPMND MW .OMIINY DMND DIVININ YD NPpIn Dy

JDPLDVLO MPANIOV MYSNNRI TPINNT MNONND RNV IWUNRD INY NN PPN NNY

DN ODTIVM DNMN NONT ,7123D7 NN D) PIWNY ¥ NPT NN MNNI NOIYNI

JOMPNNSY) MIPA2 INT YD ,NONN DYDY DDODNNM MANN DX 1D ,DOVNNYN
9099 VIO TN

DMWY MIVAND TPNNND W 10NN D5 NI MIRXIND DY SN M) 12 NIpNa
ND OITOIRNY TID 1INY ,0MNON 2597 NDIDON 122202 OMPY D OO TNY
N O9PN P

MUY 12 191NN DY WIT DOWY ¥ 100010 MINS XIN MINSIND YW XM Mnd 12 NIpna
;DL YW NVY) DN DMINN NPEN IYNN MPIAD NPT NN WY
.DXMINY TPNYIIOV NIV NP OYPY

,MMAY NYT DI JPDNA YHNNWND W NPMIND MPAMOY DY PO nn Dy
120N MNITHINY NPT MOIWN NPINDY VIPAD  NNRNND

TNKO YN PNNMAPNRN TN NORYND NIIWND TPNRNND dDMONN 2DUN DY
120N Y2357 NTNN TN DX NNRN 7 NI DY OMND NRIPN

;NN MW7 TmYY v benchmarking -1 backtesting y¥a5 nw»1H on»nna

-y backtesting DwW»Y MMM X MY YN ST PN ONI OMIPNa 5.5.1

margin  of ) NNIMNY AN ONTOIND POy v benchmarking

YNPIAN TIRND ONANND YA YN NONNNYD NN OY .(conservatism

NN VIVOYN NN 2IY NIPYO ¥ DY NIV YV DM P vRnwnd
VAN NNINYN

DXXRVNN NWNN1A TpNnnno benchmarking -y backtesting -n NMINXIN NOwWWN DY .5.5.2
;1NN DI OONAN

5.1

5.2

5.3

5.4

5.5
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VIDOW NUY) N2 ,(1MNY DY WX, TTC PIT) N 10 moo»s .5.5.2.1

DOVNNYNN ,DPRPIA DXTIRN DY NPT MOIWN Mol

OPTN NPT DY TN PIAVNL DNPD ,NMY NPT MOIYN1

mNoYNN .P0N 07 YW backtesting ©dyNapn DN AWND

WD VN DYTIN OINMD OINDN NVTN NP9 DY TINN
DTN DPYT

N N MDY NPXNY MDD 07 NYIAPY PONNM ONPIVN  .5.5.2.2
,EX post MWUNNNM ex ante NPPN P OHNONIVIAN NINRNNIN
M2wW9) MIANN DV NV L (792PY7 SRPIAN TIRND 191 NDNMIN

XN GONY NN NPIVAR (PPN

Y8 OVIP W AUND ,DY0DANN DYDY DYMOND DOVIIOND  .5.5.2.3
.(OWnY ,MN NIPI) OMM1A NONN YW NNXA backtesting

MINNIN DY YAVUND DMYYY JDT NI DY DAY YNDI DMWY MY .5.5.2.4
.benchmarking - backtesting -n

-N ©012Y PPN NIVHNN DR NPAOHN NTIND NPYTH .5.5.2.5
.backtesting

YDONN D NWN LNANIN NI (review) NP5 0INI NAY PIMINHIM )1PPNN 1397N Yy
DY NPNINNY NPXPNNA MNON IWNY ONPIAN TINN DN T DY PO PIMNSIN NP>NN
NI NPNY N NYTNY 990N 29 DY WIINND NDID NPPON . NPINN TONN DIV DN
M9 PN ,NNNTY TO ORPIAN TIRNN MIPA MOMINN PIND OXNNA NN DTN
NPIAN THIRNN DY D»IDV DXNNIN NYNDY NPPON PONN NX Y¥ID 9 (internal audit)
TPXM DN DY DININND OMON DINY DMYOY D>TT82 W (internal technical experts)
PONPIAN TINNA (controls) MAPAN M2NY WP NOY ORPIAN TINRNN DY NPTN MOIWN

.DMDVPAN DN ) PIINND DIV NPINN IIONNY RTND MM P01 DY NN

ATIYD PN NP DI, AMNK GPNNY DIV ,N7TN NN NN ANANY DIV ¥ IN2Y
nn P(credit risk control unit) YNIWX 19D NP2 NPMW ,SUNY SIWIN .DNX TININ
D) AN NI NN AMNI WA, NPT NN S¥A NPND) ,DIW» 1NINY TINRINN
PPN XNY MNYDN .AMN NAIPNNY PPN DN NPT NOIWN NN NNNIDY MEPND
D912 NPTN NN NN DININNY DIWIND P DXMYOW DIWH 1IN NN NN NI
N 17PN NPDOPMIIN TDINY WWNN BY 1MNAD” ¥ . DIPD) DNPANIN YW NN 9PnY

2319 9901 PPN INPI DIN NNIINA NYAPIY NITIND 991N ,NI19N2 1PN DTN PN

NPT MINIVIP HY NAVIY NPPD 1T NN ION : INN P, NMININ MDIWNN NN Y8ID 7YY 75 OWH
N9YN ,0M9NIN DIIMNNY DIPON ,D¥9Y PA NPIAPYN NIIWN ,NIPON NPY U3 PPT HY NN HTINN M)
YV (transitions) ©™2ayn NN backtesting ,,m1¥5 PHONN (overrides) »MD>T5 NMXON MM DTN VINWN
.DMINX YT MMPNR TS benchmarking 0130 S¥192 0T

22

23
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DV YTPON TPVIMNPR IMDN ONYA NNPXA NN IN DN 1PN DY NPPD NMIYNHNA
N ONIYNRN MDD NIPA NN NTIAY MDNY GO0 ,P0IY NN )INAY 717 10NN 1PN
U2 PON INT POPOYN DIV NIPAN ROV NPSPNNL ONIYN N0 NIPA NISPND MON

N5 2.2.1 9yo

DV DXNN YD NN 219307, 1PNVPTI NOMIND MIYD NNR MNSD NNTY 29290 1PN DY
;DPYTY 120N D7 MM YN ; DDNM NVYITND NP NNT YO NPT PONN
MMIND ;1Y NMIPAN YR MOIWN MMND ; NNPIN N2 VDY NPT NN NN
DV 1IYP MVLIANDY MXDNN NNY ,MYIIN MO NPPON DY .0INDM DITAYN NNX INYD

3PN Mwo

PPN NNON .a

MNIN VIDWN D) 1D ,NMY952 NPTN NIIYN TIPON NN NN NPOPN MYHWN 1D 17PN NI
: NPEXND ININ NNOHN NN DN OIPNRN THON N3

PO PPN | NPONM NN

P3N

/—Iﬁ

NN PPN TONN NPIN
NPT NPT
-

| | | P < |
,0°9NN

5T NION N0 Y19 DN MIN MY MIP2 MY VIOV

M

- J

Benchmarking Backtesting

DV OTINNN NNON IPND . NPINN NNON DY DIND 1T NTNIY ) DY /K PHNI WIAPIV DXVITIVDN DY
:PPINN NNON

NPT MOIWVD NPIN 1

(Model Design) 919 on 9on 1.1

TAVN DTIND 12 1IPIND DY DXNNNA 7NN SVID NN IMYNYN ,OTIN NION NPIN
DTN MPIvN DY DXNNNY ,NPOYL / N DIVIN 10N NN

DN NPT DTN ,5UNY T2 . P0MN HTINN 1NIY PRIYRD PPN NN 9NN Man
D) YANWNY ¥ 53 DN ,NPLDILLD MPAIIV) 12Y 1IN YY DXODIAN DIV DINNYHP
DY) DYTIRD NPT DTN, DNMIYY (0PN DIITIN) XNDN 215vWa NYT NPrwa
NPMHD MIWN MXHNY MINY ,NNMN NYT NPPY 5y INY DODIAN M1
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0N (middle market) ©»VP DYPINND OYTIN (ODPMON DTN NIYNI MNP
212> 25N TN (D2I2IWN DIITIN) NPMDINI NPMNI MDD DY 1Y 555 7172
oY TPMON NN DY 391,090 MMT PNN PN YN DY Ovnd ,00annd

Nalata)lal

002 ,)NMNN, 0101 DTN NPNIAD NIYON NN TYND DMRPIT DITINN DY 55 19182
NoIYM NPNA NP0 NN DTN MM PONN ,OMIN NNLINY DN
NSPOY MUY MOVIY MMNI DTN DOPYHN NYIPY DTN DX1PI0HNN DNINYNN

M2

MON HY NPPNA ,0ONAN DXOININD NN MNSN DI TYNDY )IN2D OMNRPIT DITINN DY
:9TMN

:DYMNO OO 111
(299 1.7 pyo /N PN D) IND) DD DTN OPDY ,DINMN NPVINDT <«
Y NYYI 1N, NPVDILVLDN MOV
NPTN PN «—
.DYPWNY,DY1PI0NN DINYNI NN IOIN <
DTN MPIvN DY OVNIN NYT NPV VIDIY <«
AMIN DPOVINMDIN DTN DY NIANN NN«
DTN DY N2 MO D10, PMIPIOM DTINN MWNINA <
:DYMON DTN .1.1.2
YTNRNHY NYLINDIM ,NINON HY YDPNI ND
.12 17°N25 MO ,NNIND ,NYNINHDT ,TPMIIND NIWNN N0 <
JPMODNN NIIWNN TONN MPPY <

121,295 1.1.2 -1 1.1.1 ©9y02 wITHIN X TYND) PNIAD v - OIANWNn o7 .1.1.3
DYVNN NYOVYN NNY ,NPMDINI NPMND MIIYNI WINOWN 9P Yav NN
TN DY DYNINON DPMDND

19990 %2999 YN
yNIN N3 PONN .NOONI 19PN yTINRY EAD - LGD ,PD 120N 1237 ) RTNYD W
MYD NNX MNSN D391, TNNN 29 DY qQLIV 19N

: DYNPIA OXTIRN DY ,)NDP0N 12257 DI NTHND ONMNNA

1.2
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NYINTINDM YR Y3 Dy ©ovIan EAD - LGD ,PD »TmIX D movand
D) NON ,O0”N%9 DM P NI WHNUND N8I M) 0PN OOOINDIN
.DXAMWYN YT NN Y915, 07NN MNP

PPN NPRI INVDM PO DY DI0DIN DITVIND D NPVIND

Svon NN »2°0NN (lending practice) MNXNDN NN 1DINA DNV D NOVIND

,DOWTN DN NPNINIV NPINNONT D) 10D )% TNNY (recovery processes)
270N 22357 NTHNA NAVYNI NP

DV DN IRNYN 92 NS WX DT ,NTNRD WHvNND 0NN D0 D NPVIND
DORPIAN TINNN MAOYN

P90 91T DXITHNA MBVYNN 190N D NN

%

MYAITI TNYD DPRPIAN DXTIRNN DY ,)1DP0N 12307 NN NPPNY ON»NN2

: DINAD NYHYOIN

,PD »7mIN DY DUO Nya MYM TN MNYOY, DY MY QI 1IN VD
(PININD 501 YD) NONNN NNV ON D MNINY ,EAD -1 LGD

DONHN YR MNPN DY NXNNYND DINK DPMND NPXN 951 wnnwny
PMNXIND 502 9yD) D1VINI

NNNYN 1PN MK )1, MINK PNPXN MOV, 1PMND NIPNIAD MOVIY 2D MIRIND
ANNNND 503 9o¥0) 2535570 INNNN THIND

EAD -y LGD ,PD -2 ny»vo 0N2 ,0a81n May O»NNI DN DW» MIpH
(NNIND 504 PYO) DOTMINRD 921N PAD DP0OND YTD PYT NVPMINN 1N IWVNINNNY

&

TA0N N L,)DO0N DT TN NPXNY MOIPNN MOLIVN RYNA  NANINY
.DMPNNN

NPTA PYNN PPN

DONN (2) ; NN MDN (1) HY NPMDON MOIWN VN IMYNIYN NPT POIN NN
213039 WD (4) -1 ;51099 MPT (3) ; P

019N MI’N

NN MYV VTR IND KON ,PNTH YN WHnUnd DPRPI DITIND DY

DMMN DOV IMYNVYN L/RINT MRNN MPYND MYIDN IVARNY NNID PNV

JIINGY.DMOIMNMDIN ONINWNM DXPOYN MNP DI DY NPN NNNN DAPD IWINND

DYDY DMINT DINNINY INMYHDYN

DYTIND DY 1201 72257 YW MINMINI NPTH NTMIND YDI02 NN XX DINNI MDN

: DYNIN DONWND MINSN DO DNMNNYY ,DINIA DIV IPIN NN TYND ORI

2.1
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DMDNN NNMVYND DDDANN ,WIOY YY) NN YN NDNI VDD NPN
DONYON DINWNN DY YN0 NNON ,DONNNDN NPXDY DINNI ND IWNRIVY
ONTHM DOPY YTINN VIPY) YT NI

DY2°9NN MAPY ¥ NONNKD TWUNA ,DVNY T TN YONIND PN YTNIN T
DONN P2 (MNOY NPITL) MARNN YNID ¥ TIDYD TUNIY ,TAIRY YN MNYD
P2 NPAPY DINY TN PPN YN T IRB 5710 mMmvn p1ad 0»xNIvN

212) DMWY YN MNPN

PYT NYNIY DPMND DOVITIVD WIAPY ¥ HWND T .901M) 1N YN T
(DN YN DY NPAXN NYY ,OUNY) IMNOY ,(DXTHI NPIYY NV DUND) ¥y 1NIN
(D213 MY 95 1TV KOV YT MND ,HWNd) DNINT MNID)

99 NINS Mwnwnn IT moayn
AMININGY DY NNIND TNXY MHNYPHN NPVLDIOLON MOVIYN

ANPINN NN WHRNHD NI T DINMIN PPN 9Y IRINN 0

(_

e

JPVINPNPR TPNPN IN MD97 IPRN YT DY IPOINY DM NPdNN TYNN DY

95539 NNTY MIPA ,092°9NN

DNINN 2D NTNY AP DX9INN NN Y - MIPA 099NN Ppdn  .2.2.1

:DPNN OXNIAN
(NPIPND WO HY MON ON NYITI - MHNIN <«

NPTN POIN DY NPPO NYNINY PPN DY - NPPON TOIN (i)
6 PYD /N PON N .TNIPIINN NPXPN DN SNDA NPNY NI
Do

LDONDT NIVYRNDN ,TISPNN DY - ONPT NN IRSPN TONN (i)
VMY NNT NYIIT .ORIYRD NTHYN) PPOYN DN NMDN SNDI NPND
MNNKY T DIRSPND WRWN NNMIN NYT NPPY DN DMIPNRY 1Pyl
PINND IV PN YIDY T DY DV NPND DD NPTH DINSPN

JSIRNND 424 Pyoa

NPNYOIRIYN INDD NP TOIPND DY - INIYUN MDD NIPA NIXPNA (iii)
NPNY 7OY ,90N .NIVIN NN MDY NIRY NPXPNN 532 MDD YN
0N ON MYNY NNX TIT PRY MDD OPOoYN DI MIDN Onda
D»PN OX NMON MNDAY 59D TIT2 AVWNIN ORIYN MNDD NIPA TIXPND
NN DPOYY ,NMINPWN WD RO TIXPNON YTAW (i) : DINAN DININD NN
NMDYINN IININ NPNAND NTID NN 7IPNON (i) ;INY INND

1177521 NONINDY NONIND MY NNT PXPNAN WK (iii) ; MM MDY

2.2
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WP PN (IV) ;MY DPNPYS MNAY PNVPITN DY NNPIAN DTN INA
.DIPID DNV NMNDOYAN MWNINIA PPAY MPXPNON YT DI10N P2

TPNPNAN DY THIININRD MNXNDIYN DT NN YN 332970 1PN

%995 DXNPY NPNY TPIONM MW NIIWNN ION DY - MIPY
DONHN DMNMNY DMIPAN NPT MIIWYN MM D ,DINR DITTY
.02 DY MPram

VPPN P2 DN NVINN NPITN NNOP D NTND ¥ - OIPINN
,NO9YNN ONONN L OVND) NPTN NOWH MIOYAD NYLIMNMDIN ,NMVN
MNMNHD N DY L(I1D) DNMN NDTYN ,MINA |, DPYHNNYN ,1PNNoM
DY ARWYNY PPADN YT MM NNXOY WIAT) D DV .NPPTN O¥ONNY
MNOYN N0 OINN

NPTN NIWNY XTND ¥ Y0 6 PYD 'K PON NI - (Review) Apo «
MNONN IPANT NP DT, MYD NNX NN 799 1PN YT DY NIPIAN
MNP ON,NPINN MYMITA NTPRY D) NPT ,NON dNda

"9 AT .2.2.2
NPIYLY MPIN DY 9091 NN OINI NOIWN IMYNYN 909 NPT NPXN
INOVPPTO NIPON 17D ONTNIND DY) ONPTN DY NNTY ¥ DTN
NI DY PPN NNNWND DMWY DIPIN NN MPTN .NI2N NOMND
: 91959 110y MNSN YO0 TN, NDP0N NN N DAPN X TH

LDONVTN NNVANN

2V APINOVP P2 OMY YN

DY OMYIY DNIVXY 1IP0I NTOIN

DTN OY WHINNNY EADS -1 LGDs  'Wwnnnnw SW My NKNWN <«
PWUN MPM D955 XMPIAN NNA NPV NN <

NP NN NMINN

D90 NPTN NMDIWN MDY

MMT NOIN NOMNY PAYND ORIYND MDD NP2 PN DY 90N
AYPTN NOWN DY NPPON PONIND DONMNNN ,DNIINID

91939 VINIY
mMLYNNN TONN NN MYNIYH DTINN MPIBON ONX TIYND 0NN WIIWN NHpdPn DY
IRB »T0IN2 9N WNnWN ORPIAN TIRNNY D00 ONPIIAN TINRND DY NN
.DIDINY DMOINI AN DML PP DOPIAN DY MIPIAM NOTINN Td ,MLINN NYAPD
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THIRNN DY MOLONNN NYIAP MIONN HTINN MPIAND YIDYN JOIX DY TN YT

S VIDOUN JNIN NN DYDY 1N DN, DIRVN 1PNY ORPIAN

DOVNYN N0 MTOINY DOINVT T PIWNY - NONN PO MIVIVOX
219) MIANINN ,OXWTN DXPOY MNP, MY NONY D353 NN NRNPNY

MYWN NANT DXPHNNY DOWAYN DINPT T PIYNY - SNIUXR MOUN N«
(limits) MY2m NYaPY 1MINDN PRIUN

MPTIY NMINNY DIWNRYN NDPD 12337 MNTIINY DINT T PIWNY - MPTY MM «—
INRPIAN TIRNI MNY MNID INN YT DY NIWND PORIYR IPIN DY ¥y DY



