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100% TIRNN 2PNNNI 1 DYY NINMPY NIYN DY NMIA»NNN) 83 NN )P DYV NMINMPS PIAVYN DY NMIAMNNN)
,IDNON NAPN TIN AVINNN NYIIT 9 DY DOV INPIAN 100% TN 20NN NWAIT 19 DY DOV INPIAN TIRNN
.DYYND NWITN NYAPN 1AW DPNN ONN NYITN NDAPN 1AW OYNN 5NN ,NMIDN NNPN
.0Vwnd
100% . NADIA INITHIND) MDD YTH) TX 355 NMAPNNN 84(iv) 100% YN NPYON 995 NMNIANNN
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1.3.09 - DOYYN MO TPONN - 2 NOD)
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1204 NRIIND (W VIIIN) 231 PYD ONINA NTIY NWNN DN
(32N Yapw D»VLITHVDN DINNN MNINA NPYNN NDNRYY 25 DIVH ¥)

231 DOYYD ONINA NTHNIY NOWNN DN W N |2 ( DYDY T 1O ox
™MAY) 204 NNMNY 232 -1 (1,3 DOWY9YIN) 0 M NDOUNN ORN
1ONNYND 91NN N7Y /13 5 NN J L 1203 INMND 72 Py MPYON
Al
NO 11
|
([ >9IN5 DNNN2 NN 99PN IPD
4 ! Y1) TINND 12Y2 N0 MIDN DXN
53-67 DXYD 3 DY ,NBWNN Y2V A0 MY ON
.203 INTINY 74-89 YYD YAV QDI i
P | N9 »
: ] . .
TN NN GONN NPINN OXRN 7
TPIMIIN TR TNV VP NTNIW NOOYNN ONN NPT PNOVHNI MNNIN : NPO
MO HY NIVIVN MPOYaY 11203 NN 70 PYOIY MPYIN INNOWN MY : MYT DI
\ ~ 5 250% N 35% : 12’0 Ypwn
|—I \_ (D715 ©2) 1hv>a2 M2IN)

mY : MPT 0NN NPT P 9T NIYNI MRNDN : NPD

:)1DP0 HPWN . MIXNIOYN Mo : MMT.DMNN

(7NN HHDIVN) 2 100% (N0 HPYN . MNNIDYN
ONMIPX NP PPN) 2 75%

No 1OWNI MNNYT : NPD
[

5S¢ MIN : NPD

M2 : MPT .0 TINN
111220 HPYN .OITIND

2 T Y 0
(Y717 235 IN) 100% Y
15 MNXI) PRI NPWNN DN
(204 INNNY 231 Pyoa
)
NYIINI NTHIY NDYWNN OND ND NYIINRI NTIIY NWN DN
70 PYDIY MPWYIN NIVIP 70 Y0IY MPYIN NIV
11203 INND J 11203 INNY
I_I ARl
STMY NOWN : PO STMY NYWN : NPO
DY INNYOP MD : MIPT ND DTN IRNIYAP MD : MINT
(TINND HOPIwN) 2100% : N0 IPpYN PN 275% : )12°0 Ypwn
NS OMP2 RNNP
B (.020p DPOYY YTIMINY MNNST : 1D
.DNVP DPOYY MRNIN MY : MPT
LOMP2 NP 1) 2 75% : 1270 Spwn
[( .DN0P DIPOYY ITOYINY MNNIN : PO
.DNLP DPOYY MRNIN MY : MPT

l (TRND HOPIVN) 2 100% : )20 Hpwn

: WD

M235 , 120N HPWN NP TN ,203 IRINND 70 PYDI MIPYIN NPIVIP NPN1a (1
M9YNN Y5 PNIYNI INIY ,N7Y /) 5 TOI MOINNN TIRIVHPN NOWYNN 90 NYIN
.DMINN NPT NIWNI MOYN MIATY ,75% DY NPV ILOIDIOY

203 INMND 78 1Y 75 DXOYDA NNNND NP0 DPWHN MSPNY ¥ 192 INNOND (2
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15.11.09 - D79Y M) - /) N9

NIRIPNP MDIVN DY INTUN 391220T 03139390 DINITH NV DIV - 1 9991 NTIY 9%

TORIYNP NDOWNY PPN YPWN NN AVNY W1 IND .1

2N NV PONN VNN ,025W NYINRN HDI1D NPRNIYHP MBWND NIPON DPWN VN TONN
.(use test) ¥ W 1NN TINYD IPY 19IND YNINND

NIVNI MXNON (2) ,QRRE (1) : mMwWNN MNP VDY NPRIINPH MOWNN Npon 1.1
NINX NPRIVHP MOVYN (3) -1 DN NPT

.DMNINN NI MMANI YA DINVNRNY MABOWYN DY NP, MYN NP YI INa 1.2
ST9)2 8P Hwoa mvdwn 1211
NP YD DP9 HYY ,DPONDIPN N0 MMIND  .1.2.2
S TNDN DY N0 IIMAND e
; NNV IRIYUNRN IXIN NN D1, NPOYN DY 1D MNMINND @
; (cross-collateral provisions) ©¥a21¥ MNNLVAY MONMONN e

POV OND MNS MMNN) I2¥2 NN MOMINNND NPOY NPSPITIN @
(DY 90 -N MNP MNPNY D NN HWNY HWIH NHWNN NR MNIAN

Dy DMV DMNNNY DT DNTHIN NONM . NNND D35, 12701 22237 DY DNTOIX DN 1.3
DNV VNN NINY DY 0MIN) DY DOIANND DINMN

PPN ONPIA DI NN 464-467 DXDYD . NNN 955 PD H¥ 0NTOIN ©On»  .1.3.1
NTNIND NPIINID MYOIT DVNP (PANNN - DT NTNRY 72 1OND) 204 19010
SINWD P2, NPRIYIP MWNY (PD) Hwad mnanonn

29595 YW NMPNA DI IVDNIY , DO PINN DM DY DOINNY v .1.3.1.1

TWNY PNAND VN .0.03% SY OONDIPN QOO MOd YTOIND .1.3.1.2

YNYI NP TOIRM ,NNN PN DNDN TNXD YOIMNMDT MONNDI1IN

DYOIXD NDON 227 HY DOPNOTHN DNTNINI WHNYNY I
INRIVUND NNNN D000
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468-471 DXDOYD DY NPND 21N YTIXRND . DNND DY LGD bv 0 1mN on» - .1.3.2

MoWNY LGD Sv D»Nn8y DOYTMIND NPTIN MYOIT OVNP RN 473 )
DVIRNYDP

DIVIY DNTVIN HY DIV AVIND JTOIND NNV DID EAD Hw 0TmIN DN .1.3.3
DAY NNINY 479 - 474-477(i) DXYD .NNNDN NN MDD MOYNN DY
DPNXIYHP MOWND EAD S5¥ 0»08Y DNITNIND NPTIN MWIT

NN PN DNONA DITOIND NIDW 297 DN DI NN MWAITavwn 1.4
12201 Y02 NN DX NN NWITH XOND TN DY ,12.5 -2 IRIND NO9dON 1.5
NORNYNIP MOVUNY IRB nwy 90 mwrr .2

NN N (oriented) 9pYo DM NPND NAYN NPRIYHP MBOWYN DY NPTH NN 2.1
DYMANNN Y29 ONMNND NAYNY ,NPDYA DIZIN ND0N NN 1 TN DIDIN NPON
.NPOYN DY INON YW D»VLINOIN

NN NN NTMIYY NYN 5D MDOWN NNND MNPND DXIMN DORPIA DITHIND .2.2
(DIRSPIN TONNY NN IRB N nnn 1INNYHP

; YN9W NY0N NNIY DNNNA ,MYNN P2 TPMYOYN MNIX NP .2.2.1

S PMIMIN MOV YW MNP I8P .2.2.2

SMNNRD NI L(NDP0N 22907) TOONN 22297 YV TPV NPTH NPHN IWOND - .2.2.3
mosnn .3

MMIAPN 90N MYOIT 992 11Oy IRB nwrd nnN Wy»dw HRIWI DPRPI OOTOHNND 3.1
TONN ,0792 SNXIVHP ONIYR NITD ONMNNA ,NOPN IX ,NIINND XN XD .IXIINA
: D29V NIWN 257V THIRNIYNP NHVN DY NIPD 27590 DNTHIN DINM

; IPOY MMINNDY MND 2NN DD DY NMNNY MINRIYR NPOY” NIRSPH .3.1.1

POMDIN MIRIYRD NPOYID RN ININ DY OITOIND OIN»  .3.1.2
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D5 NN 9I05Y DD NVPRNIYNIPN NPT NMOWN PIYD ORIUN NPOY”’ NN
MNNDD ONIYNRD NPOY NNNPN ,NNT DY SMIPYN 2900 YXPIAN TINND YV MOVNn
TIARNY,PAND 1N INID .NPOYN MMIND 19 DY 1) MDD DY DOINAND Y9 DY 1 NWYON
DY DMNIMN DXNNN NN ,MDYN DY DIDIND MINXIUN NPOY” PTHNY TNV ORI
S5Y 9N MDOWN DY NPDYN MIMINNDY P20 - YNNI TNND) N0 ININND INIYN NINPDY
VL INYT I9IND .MNTPI22 MNVL N> MODOWN DY YUND DY NDONI XID D
125 TAN N0N MINNDN P9 MOIIDYOINIYN MNPDY P2 77997 INPIAN TINNNIY MAND

AMIRNOM ONIYN DOV 9N MWD MDY IXIUN NINPOY

N9, 7MY MOWN HW 9199100 IRIUR NPOY PTINT IND IRPIA TIRM NN - NIYN
.QRRE 10N NYNIYHP MOWUN 12 P

Dy DXODINN ONTNVIND YN N2, O3 NNND MOWYNN NRIPN TNND ,0>TPN ADWD
TOINRNN DX DOVHYNAY DTOIND ,NNT DY .TI9)2 NPOY MIMIND) ,TI2 NIND MIMINND
ONTNIND DN (PNN PN NNONY ONINY DINMN) PNN NYIIT 2IWOND IRPIAN

.PDYN MMANNDND DN INTN MIMANNDND D3I TYUN ,D7NINNY OYONPNIN

3.2

3.3

[=))24)

DYTINN MNP MIIWNN DY DR DT DIMINND MOYY2 MDWN ,NNAN 19 DY
9901 PPN IRPIA DN NIRIN 23 DY MYITIN NPTN MWD DIDL WHYD NMIVY ,DMRPIAN
VINDY MOIWNN NN VTV W /INDN MIMANNDY TN P IITHY NI W NNT OY .204
MMIANNDY OIND MIMAND : DITINN MY 19 DY NYNIND OINNND MOWNN NRYPN 12 ANND

NpoY

SOIMZIN ORPIAN TINNIINIYND D117 19IND ONNNA,NMINNIDVN LYNY ,NINDN DD

5
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Low Default Portfolios (LDPS) ~ 2 9991 N9y 929

PN (“LDPs” :1on> low default portfolios) ©11) v » v Yoy 0XpIn NYND
NP (PARNNN - NT NTHY T2 1PNY) 204 1901 PPN OXRPIA D11 NXINA NIOHN
- (AN RN - PNY) DINA ATV DY TNDN NDNA T NDD MONMNN
“Validation of low default portfolios in the Basel Il Framework”, Basel Committee

.*Newsletter No. 6, September 2005

DPXN YV NDX0N 12257 NPOM NMINOXI DOPN SVIPN MY XD YNIP DTN THON
2y IRB -1 Nw)a winmdwin NN 971 191N 91090 PN, D0)10) HYWI MW DIMINNDN
T MNN OY TTHINNND DIVARNDD MVLIYY DD DMIMP ,NNT DIPNL .NYN O¥PON

NI, NDNRD DY TTHANNY DYRPIAN DITINNN NN TTIVN DNV DYPIAN DY MPran
217 NN 19WY NN N TPYNN OWVIp DMP DN DIPN1A DY ,IRB N Dw» NX 2YN2
LDPs -5 ©n»NnY X9Y9N1N0 ¥, NINY DY .PONIYIN MIXPIAN NN IRIYND NDD
nNYVINY WM ,IRB -N NY) DIWYMD QDN MYIITIY0NIVIN 19N DXTHIWN DIPON INRD

SPHRN MMMPNN NOR MYITY

D02 DY 120N 12> NXR TINKD NYIDN YY NODIAN IRB nv) ,N© 012w M0 v
Dy DD NNPY PRPIA TINND IRB N 01w vINd XD 73295 .0»7NVDM DM
DM NMONN YA,/ NPAON” MPIIV PMIDYNNI 130 PON

MNPIIN NN DINNA PO 12XV Y95, NUNN NN THD> DIPIAN Yy MpPran
STNY2 IMDN»NN NN 1N NI

%05

1.1

1.2

1.3

1.4

.1.5

LDPs Yw Ny

YNPIAN TIRNN DY NN DMNMN MIIWN POV >N NN LDP Hw a8nd 1pn pon

,1T 2NN .)NDO0N 12307 NPIN NI OWIP DMP 1D DY ,5UI ONPNR LY YON 19INI MYDID

TOAN 3MINN DY DOIINN PV 2PN MysnNa ,EAD -1 LGD ,PD 1201 2057 NTNX

MXNIN HY T2 T2 NNV WYN DOP T 9Y O .NPODN NN NPHN MPNIN NI ,0NVDN

AT NN OV PT OV NMIA) NNIY MOMN NPRI PODY HOIN XY (backtesting) 57N

.1

.http://www.bis.org/publ/bcbs_nl6.pdf?noframes=1 : VITVINN NAIND2 THONN NX NIXNY NN

6
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:LDPs =9 mnnne

S TOYTY LTI NP0 YD 7972 DIMNIND DN DIPIN .OYIN DDV 190N DN DYPOIN
M2 NN NPT DNNTHN DITINRNI MMNDID MDYN DY DOPOXN

ANNY INPIAN PIRND NN IN,TPHIYI NINAN YON 19INI DNIVPY DXAYMNN DIPON

.(shipping) »m 18932 9N (project finance) ©XOPMI9 M : NNPNTY

9PN PIYY ONPIAN TINNN YW MPTNN IRNIND LDPs -1 D»9NNN 0N
JNINNN

S5Y MNMN IN PNV PDNN DOIN ,ININND TON MWPN IWNIND XD DN DXPON
2 N9PNA HYIHA DXTOHNN NYWN AN NN DTN MIANDNNY 12, DOVDIIIN
PoNa (retail mortgages) ©™MMNX NPT POWNI MRNYN :NNNTY .OMNMN IOON)

.(2008 MHwa YNV MIIYN 9aWND NNTPY NNPNI) NI THNIN

3.1

3.2

3.3

3.4

:LDPs -5 0°»910 0PN May IRB -n ny» ow»

093 Y NITOA NN ,0MNON YT MNPN DY Wil v 0N VN DY I8N
MY DXDON NYOYI .TYNNL VNDY 13D [ )1DPDN 12307 PPINDYT NN MLV
D) WNNWNY 110 NNRY DY DTN THDNA NY9IIN N DY NDDIAN MY THDNI NYINN
90N MYIT Y93 TnNYY OMNRPIAN DITINRNA DY ,N9PN Y53 .NPDLIIVIN MVOIVI

NN V9915 ,IRB -0 nYry DIvry

99YY NIVNA 1Y AN OHPIRNND MOYIWM DIDIN NX INAY IXRPI TINN DI DY
MO2HNN AN PANY 9N N2 MVLIVN DX PYTNND POY )9 MO .)N1DP0N NN NN
SN NY2 MOAPNNT MNNINT NNINY DINND) MNMPN

,2V0) DXMPON DN DY I PNVDMN PO DY D001 IRB M TMINY Tiva
709N MM TYN 399 (forward-looking) D» T Ny DTN NMITND NXIN DNYY TIYHIN
.EAD -y LGD ,PD »1mIX MN’a NI5N2 ¥ IPX ,MMIDN MDD DNV
DN OX [, ININND NNPNNN TON HONMA NONN DPP IWURD ,INTH

4.1

4.2

4.3

MR D) NNINNA NNPNL PIYY ONPIL THINN HY INDNI NN NPNY 091> LDPs 11 N¥I2P N1HIoNa

DNDN IXINY IRPIA TINN HY INPTN L(NTIIND) NDPR NI MNPINN IRITPND TINORD MIMYN M)

MMPY NIAPY IXPIL TINN DY DXMPYN 1NN NINTIN IR L(OPRNIYHP DOPONA IPP¥) ININND NNPNI
a)aldiv)al
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NN DN DPNX DIOMPN DNNNY DY ,DVDYIN HY DXMMIM ,0»NVDMN
GO YN DY D) NIXDN Y1237 TN NN DDAY ¥ FTIIND NNV DITOINN MWV
NN NMPNNN TOINN NN DY P NI, TOINN HWIN SN yana

34pyowxy 8
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PN MaY (data-enhancing tools) ©2395310 981 NYINY DY

,))2P0N Y2237 NYIAPY M HY MLV VINIWN DY NYPN TON NI PON NONNY Tyl
:NPINDY NIDIIY OMNNN DN NOTHIND YOOY DMUYY DD 190N DINMP

MINAT DINTIN VNN NN HPTHINY 9127 INPIA TIND ,D92NN TOINN NN IWNRD
DY IN,DINK DYNPIL O THINN DY (pooling of data) DM NIV MYSNNI MYV
NTHND PIV ITTHI YINOWY DONYN YN MMPHNI VIV | DINN PV Y9NNUN
DY»VINDT 1IN WD YTHRN MNPRY NIIND RPN TIRND DY ,NNT DY .)1DPON
DNVP OXPON DY 2NN TNPNI MDY NPNY MMVY NONR MOLIY .NPHIXIDN PO

SPIVD WUTN ORI THINN NOMD DY 2803 N

INPIAN THINNN DY D90 PIIN Y (sub-portfolios) NIwn P nd N1 PPN IWNRD
PPN NN TIND DIAYT 1DV MMIANRN DY MIVN YN P2 TAND 1N ,(NNNN D)
M2’ DOIN,DXP9DN DPNLDIN DY MM D5 INHYIA PXNNY 1PN - NDPON Y2209

.LDPs 99015 5211 YXP32N TINNN DY DMN)9N PIIND NN DV N

NP0 2397 NN GPNY IN TN NPT NPINVP 190N TARD 1N DIHNON DMIPNIA
MYNNNI PD awnnn IR TINNT TNPNIA YOOD MIIYY 1T VOV .NT TINNX DY01 DY
Ny LA L AA L AAA ONAURD MPT OINR CTAND 1NN ,5UND .0MNNON DM NN

.INTINA 404-405 DXYD DY NPIAPYI

PIMI NNON1A VP NNID PD -n TmIX DW (upper bound) 11Y¥N 51252 wRnwnd 1n”
N99ON PYINN AN 1NN X PD - TOIX 2D IR DN OXPXN ONMN N1AY NN
NN MNION IWIN NPY?

IUNI .MYN IX PN ©02 DY PD 120N 2357 NN TINNRD DN DYRPIA DI TINN
PIT NAPNA HWHD MIANDN AWNY 110, DMWY 1901 79 DY DOWIINND DMNMY YW DOHWD
INSIND DX N2ANY [, )0Nn IR (multi-year cumulative PD) ©%Y 99010 Sy >Ny
L9010 YT DYWON OMNPT P2 DIYN DNV P2 DOWNINN TUNRD 0PIV DINNND
712y IPOYA NDY NPND IMVYY 1 NVOY .PDs TINND NIVN DX DM2YN NN 1N

.DMYTN D0 DY MAN PYNN

5.1

5.2

.5.3

5.4

.5.5

.3.3-13.2 D9Y0 XY

9
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M0) ,(credit support) XNIWN NNHN DY NRXIN DN DNDN PPN DN HVI M NV DN
NODN MTOM ,NYPYN NMNAN ,0P32 T DY DNMIN ONRIYN M) N ,NMIATY
NN TN NI TAVHPNYNID 1N, (MY MNaN (pension funds) M09 NP ,(thrifts)
DMYPT DYDY INION PITY T DY) DINYMND TUND .HWI DY A8ND 2 PP DY IORY

.ININA NYOMN HWON NN DY apy i PD -5 nbx

.5.6

YprnY (benchmarking tools) ANNYWH D025 DIVNYNH DY

Sv (backtest) Tay>Ta NN WX DY NYPN DI OMPNVD DMNNIA NONN TYND

DOVNYNN D NI TN 27 VIDOY MUY ¥ 51191 DX9WIN NYWH NRNYN DITOIN

: PPN TNNY (benchmarking tools) NxNwn ©025

DYV IIND INPIAN TINRNN DY 72y010 MXIVN NN D91 DMPTN NN INYNY 1NN
YNY IN ((data pools) ©¥9NIVNI DI YNNI NPNNN NPT NN D) SWOW 1N
LDYINN D029 DYOTIN MYNNNI OXYaAPNND

TUND VT LTNNON IN I DNKDI NN THI JNDND DMWY DMONIN OINPT
VDN PDNI VIDYW OIIX,NNINKRN NNPNA DIXTOIN WNINN KD DNDN PPN MY
10pann 911 (risk of loss) 7091 5w 112705 52m

TNXY PV NN DY DOODIANN ,DXANPH ONINWND DN DINPT INVND 1NN
2V NPNIN NN INNIN (equity Prices) N3N YPNN : MIRDNT ORIYND MINX NTNN
ONIUN I

YT DNNTI MOYN DY NPT 2NN NN’ THNND NN

6.1

6.2

6.3

6.4

3.4 Pyo N

10
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IRB nWr)a 119270 5199101999 ~ 3 9901 N11IY 99%)

MY NONMNN NN (PARMNNY - DT NTNRY )2 1910D) 204 1901 MXPIA DM NIRMIN
GPNY ,NNAY PONT W ONPIT THONN AWUND ,NINT DY /NPT NI dIN0Y
JPOMDT PNV OYMD POY NPT NOIYNI WHNYNDI

) TINDD NIV O DY OGN, XY MAININ NMIYITI ¥ 99200 ,INON NHNY MOYNWUN
,MPY9Y INND )M DXPIAN DY MPIaN TN 1,00V DMIINY 1aNDN .12 XY
DTN NN NNV NN DIWINY, NV DXITT2 RYNY DONMNN

.DNN MYANN NP NN, DNHNWIND NN NN DO NT NTHY M2

)
11

1.2

1.3

NN NIXN

INAYNN D0 91MY non»nn NN LIRB nw) 9013 1myn 1»NY ORNNa

MYN MMNY ONMNN NPTN NOWNY (414 PYD) NYUNTY NPT MOIWYN NNy

SO0 MHANDNN NTMINI WNRWND DTN PINY 29 DY GN7) PYD NXIIN NNV IHNTHN

YNNYND DPRPIAN DITINNNND NMPN NNMP (447 PyDa MNND) NNN MY XN (PD)

NDID NN IV TN L(7NPTD NPINLVPY DINYN NIRXPNI INY TN YIT PN

TR NPT NIXN ,ANRNIND LMY TIINI MONMONN PN NYNP INNNN PN Nt

DYPOY MNN) TIIRN NNVD NN MIN NN NINAY NI TN NIIWN NN PONY

NNN 93 DY NN .(NNNX NIY) PN NNVLD MDD MK NN NINIY 1D IN (MY

:NPNMYI NINY NMIWIRIND

DV NPT DTN DY NYPN TIIN NVY MTIY MHN1AY MDY 1PN .2.1.1
; TV DY PAINI 12701 22907

D120 D117 NN NNIVN NPNX INP NNVD MTIY NINIAY P9I NPNL .2.1.2
2200 9IN INPIAN TINNN OV

,IND DTN DYI19197 DXINININ DI INIT IDNINI DOWNN DNIWINN 2D INDY MY

NPNDY DNMM PPNY NNV DI DININD INN N NIT NON MOIWN DY DIMINNDN

;NI

s NPTN N Pad unstressed PD - stressed PD ©n)wnn paavpn  .2.2.1

MOND NPTN ST MY TNND NN DXAON) MNN INPHN TN .2.2.2
i NPTN PN

; DYPOYN MNND THRD DONPTN NNYINNL ONIPY .2.2.3

SIPRDOIMMUNIAVIDIY 2.2.4

2.1

2.2

.1



110

S NVT NPNDLAONY DY 12T Dpn .2.3

N NYITH IXP NIVY MY MY NPT NN - Point in Time (PIT)
DMPYY NNM DTN TIND NI PNTIPI S0P YN DDA DY NN

.D»H5YD YIPNND
ND O TIIX NNVY MITIY NNV NPT NOIYN - Through the Cycle (TTC)
2y ©NY MHTH TTC NOIYN D NI MDA .OXPOYN NTNND THNRD NINVNY
through-the-cycle ) Nwp POy 287 N PN NAPNA OMPYINIILY AN 9
systems tend to focus on an obligor’s likely performance at the trough of a

.(business cycle or during adverse business conditions

.2.31

.2.3.2

XD DMDINI MTOM NYWNYN PIT NON MOIWNY NPNIRND NYIN NINN M0 2.4
NYOIT) PORADN NIRNDNN NN ORIYN MION INN APYNY DNNN PORIYN MNUN

098D HE»DIS MTOM MYHwN TTC NON MY DX ,(INITI MNNVLI PN

L2200 NN ORIAYN MODON INN 2PYNI NP1TNI NNIVIVOX NYIP

BIS -n 5W N2y 993 XN MINON NN PNAND NN DI0DI DX POYY MPIYN THonn  .2.5

- onY) Studies on the Validation of Internal Rating System (Working Paper No. 14) -

.Y THODNA DMYN DNIVIND TINNIY NNYIIN NN DINNND DN L2("WP147

M990 910195 unstressed PD -9 stressed PD ©2awinn 12 4vpn

:DNNN NN 3.1

NN IO XY (unstressed PD nnnin on) stressed PD namin
MW YWD ¥OHP» NNOY MHANDNS stressed PD nynn 9m WP14 7nona
3T unstressed PD Ny .0»5355 NP AN DY MmN N ,NNpN
NN Y3 DY .NANMPN MW HWID ¥yoP» MNYY MIIANDND VN ION YTNIND

.unstressed PD -1 91y »Inv 10X XN stressed PD n1502
DY TN PR ANV J9IND IOND ONWIND DITHN DINK DMININNI
D050 NP WNIN 0OMOYW PDs :stressed PD nnd nNNan NN
NN TINRD PD oy S y8mnd 11 1IN DXWIaND ¥ .DXPOYN MNN1

311
.3.1.2

.3.1.3

TTC MO NIT 7DD MLPN NPT NPNND YD D) TN

;1 DITOPNN NIINIT THDHN NN KIKNY 1)

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

11

12


http://www.cssf.lu/fileadmin/files/Dossiers/Adequation%20fonds%20propres/bcbs_wp14.pdf
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NN DY D01 PD YT0IN T NNIWIL %9 DY 15355 Haw H15n 05w DXpoy
5710 DY DDA YTNIN D00 Haw Hw asna .stressed PD Xy TTC »omn Ny
YTOIND AN MINY JTIN NIN (Unstressed PD miwaan » Yy i) PIT non

.(stressed PD mwnan %9 Sy Xinw) TTC Non 97 Yy oo1ann
N NN unstressed PD 11299 ,3.1.2 95903 HISIMN MITHINN DI8NND 1IN

MONY PNRY 299V 1IN NN stressed PD 1998 ,PD =Y 9wann Ya5 p»n1m
A9 MR DA MNHINNY

314

NN N unstressed PD » 10N 7R nn” PIT Non N7 nowvn ,WP14 > by

: N2 )22 stressed PD »1mND 7 xnn” TTC non n1T

DNNYN OYINOD DM YW unstressed PD »T1mIN : PIT 21910 11T noyna

LANSIND NPT INVP P2 D2 ONDMN 900D IPRNDND ANNY NHNNNA
.IVAp unstressed PD 1119 DY DND 2Py 191N MDYDN YASY NPT NPINLP
TINRY DNNWHN DN DMNID ONY DY stressed PD »10N XY Ny
,MNVN NI NPINLP DI N3N NPDIVIIRNY NN DR ,XDI55N MNNN
IPRNN ANND ORNNA MNYN NP0 MIMNLVP 9D DV pooled stressed PD -n

Rkpp)

TNNRD IIAP ONDN NPT DY Mynwnn PIT NON NPT NdIyNa 01200
NN MWD MYN MNYN Yax pooled unstressed PD >Nna ©¥poyn NN

.pooled stressed PD

DMINYN DN OPINID DINY B stressed PD » 710N : TTC M0N0 N7 NOIYNIa

NIMLP P2 DMWY RO OMNON P9 D355 MPRNN 28N OMPY MIAPYI
stressed PDn1n7 DY DN 2Py 19INI MDD JISY NPTH NPINVPY B30T
TN ONINWN DMPNID DM DV unstressed PD » TN, INY NNWD .ANAP
NPNX N0 MIMVP DD NDINN IMDWINRNIY NYIND) D300 MNINNN
ANNY TN MNWN N0 MINVP Y5 DV pooled unstressed PD -1 ,mnwn

29993 MIPNRHN

3.2.1

.3.2.2

3.2

.DMPNAD OIND HY DM TINM DMMAND KW NN NNMPY 121 055D YIPRND DY DY 120 PRY NINON

13
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TNND IR ONON NPT DY Mynpwnn , TTC NoN NPT NN 01200
NN MWD MYN MNYN Yax ,pooled stressed PD >Nna o¥poyn NN
.pooled unstressed PD

IMLP YV pooled PD -1 25 55355 179PNRN1DN AXNN P2 WPN IR 0500 10 .3.2.3
: TINAT N9V, TRIND NO NPTN NNDIPAY DXNN ,NDNDN NPT

NN DD

Through the cycle Point in time PIND MO
Y2POW ONNN (ORI PR) DN Unstressed
(ONRNN PR) DY 2PN DXNN Stressed

NN NH°9YDITID2 MIND NN T M TNEY 0INI DIDNY NN NAIPNN TN

5y 00NN PIT 571050 ¥yap) 1PYN2 ,XWND NNMY NMIDNMNN MNP DXINNN 19002
AT NYAPN NN 0Y92PN XY NN . TAV2 NNN NIV O

NPT MDY DINA TWNRD ON,PIT NPT MDD DN IWNRD D) ,NMIANY

192010 NXOY OO Y10 DD NN .O»PN YOMDIN YN Y51 wanwvnb nan , TTC
TTHRN TYIN N0 MNPNN 190N YW "NNOVY

4.1

4.2

DYPOYN MINN TIND DN MYONNA DINPY

:WP14 71012 M9IND ORNNY ,2O¥0 NNIND

,DMAP NP IN MIND IRYND VY TTC NS NNN DYDY DINVT @
;YOI TNIIND DINWN DMIIDD IPNNN DININD TWND

DMWY MPNNI DNNY NX OIRNNY OYON PIT 70129 nNN DWNIANY OINPT e
BatrapaRpiv/ialRanbaival

MP9n ,(pooled PDs D019 HW) 11N NIIYN DY MINI NPIN IWIRTY TN DY

NPT NS NN AN DX2»N ,DMRPIN DX TPINRNA D1DP0N Y5MN) ,D>PI1an Jy

NV NXR NY DORNNDY NPT NINLPD OMNMY NXNPNL ORPIAN TIRNN VPN NI

P2 0MNMY DY NN MAXY v PIT NPT 100D DNW»N AWRD ,NNNTY . NPINN

, TTC T NS DMWY TUNRI DI, DIPOYN MTNND ONNNI VTN NPINLP

.NIPOD MOYNY NN 1T 0N NN

DMNPTN NNY TN 71982 NI NN MDD NDPDN 1257 NN TINNKD ¥ N2 NVIWN

3oNY 7 9y02 VIV NN - DPOYN IMNNN THIND

5.1

5.2

5.3

YYPNRNID INVNRI VINOY

.6
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vIDWN v9Y TTC NN NPT MOIWN a0 PIT NOH NPT MOIyn Pa pnand jmn .61
SYIPND NNYNI
L9INI0N IO DY PRINYOMDIN YNNI D92 nvnnwn PIT hon T noayn  .6.1.1
MY NNSPN TNSY (aggregate information) 555 ypnt >OMDY YN
12NN NPY DY PN IPIND NINWND NAX NY DY NPT NPT MINLVPY
mMoYy 9955 Haw NMPNA NI ©LVY PIT NON ONPT 2D Y5OYON
NN MNdY2
NON DY (DMONYN) OWNIAP) DMIMIRNI NWNNYN TTC NON NPT NN .6.1.2
DY AVNNND XD NOVN DAN ,X1PT NPIMVPY IND NIRNPN TNND Y8900
NI PIMANND AWUND ,NNNVND VY IND DY NPT D35 1IPRNDN 28N
1DIND MINYN XY 0MYN YYD DY 0MTH MHIYONN YaAR ,DNNWN DI
LDYPOYN NN TNNRY SMNIN
1101 95 (aggregate information) ©»555 DXNWN DY NNAP-NN DN IIPNN NNYN 6.2
DV DYPOINID DIMAND PV DMYIDD IPNRN DIMINN P2 OXNN NPNY Ny WP14
MNNVNI NMIDIN TPYNNAON D) KVIY NYY DPPHNAD DNIMANND VIDOY 1O .IDN
JIPNND

:TIY)HONY VDY DAIPN HHIDI IPRNN 28PN NN XV ¥ ,PIT NOHN NPT MOIWNI
IN ;YT DTN (NDVIAN NV ,INAN YTTA : N) MIPNND NNVNRY NYDON  .6.2.1
955 IPNRNN ANNNY NNINN TINND ,OTINN DY DMPNID DNNYNI VIV .6.2.2

NNPYP - NS0 NN HY NN NN ,NNNTY .OMNYN DNIN ¥IIY2 RVINN
1595955 PPN A8HNN DY ONXIND N MINWHRY NN

MOIYNA (input) 920N MNWNI IWNYS DMIDTY DMV NIPRN DIVNIOY PID XY .6.3
NPV APY NNNWND NN NI (NTN) NIIWNN INNY , NN 725 120N . TTC Nnon N7
DXNVINY DYIVNIT NN OY .NPTN TOND NMIN DN PN 1971 ,°9355 1IPNRNN I8N
NON JTNIND NV (NTTNHN TYINI OPNTIPI DINM KY) DNIITI VIPNRN J9W NN

TTC NON NPT NOWNHN PON ONNNY IVRID DMV DIDNDNIA DO ,Stress

MYV D 09995 YIPR DNNWN 99 1T Y910 MY YN LT DAY DYDY ONYRNY YD NN Y99 ypn B
DY NONN MINDT IXINT DY), PION

798 TTC MOH NPT Ny XN TTC NON NPT NN 0»939 1IPNND DRNWNI vIdwd onda pnwn B
¥ OV DNNN DMPY DIRNIN NTHNI .0XPDYN NINHD DY DINDNIND DPRY DHIINID DIIMANNI WHNWNY
9702 IMIN 500
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TTC M%7 7910199 DIV NYIYIN NNV

INPIAN TINND NIWN NN IXMY DN IND DY NPT D YAIP NINNID 415 Pyo 7.1
DONINA NYID NINY NIND NPTIND PNIINNN NN VI MDD DY 1IN NN
J1DMAN YN DWPN DY DMYNIND IX DMIIDON
TTC 02 07T NN VDY NAMNN IRNDINY TN PANY 1M, NN .7.1.1
MIYISN DX DaAPY XD DXON M7 MNMON MNTHIY NYIWY NOWYY NPan  .7.1.2
YT TPAODID YD HY NN DIWAND) D730 PYON DY NRNNN
Jsstressed PD 1R ,)NNN NWIIT NAVIND PAD 009N 7.2
NP TOINN TWUNRD 7VIDIVN NN DY PY TNYNND NODYY N0 INOD .7.2.1
NN NYNRYH 1T 2T NOIWNY NPON NNT . TTC N1TN MDD NN NIND
L0V - NV TN stressed PD S DXNNNA 517 13I8 IXRPIAN TIRNN
NN DOVNHYN DPRY ,DINK DIVNIY DAVIND NNN NYOIT 2N DI
DM DYIIXD INPIAN TINNN
NYINY ONPIAN TINNN DY NPINKRD DOV, M2 MO TN DNPNI ,TOO N .7.2.2
DN TPYNDNN NN NYOIT IWND DIVNHYNIY ,)NDDN Y20D7D DITOINNIY
,0MNNAN PIIND ONPIIN TINND NN NWHYNN NPT NOIWN DY NN
.DY2ONNNN MNRNNN DNV
DYNLDIN YYD MYV HY DOINNA ,IMP M ,pooled PD nnx  .7.3
pooled NTMIN,PITIT 9 DY MAOWN MWIXT HY NNV IININ DNN DIDNP IWUND  .7.3.1
TRIND TYNRD ,NAIV NV NPND NI DOYNVLDIN DY P NY MysnNa PD
PIT o291 nnn 77102 17110 NOYmY ,unstressed PD 31010 )11y Xvan
TAD DY YSIANN YNVDINN HYIN NPV 1IN DX ,INY NPT 7PN NTDNINRN
DNV 7901 1IN

v

PYTH JTHIND I2YTH MNNA DN ,D3INMA N2 7PNV NON runstressed PD” N1 X 7PD NN vIDIWN
.10 KDY ,IWANND DD

16
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,NPINY )P0 12307 NIDYIY DIRNND NI DONVDINN HWIN MWW N .7.3.2
NN TR NN unstressed pooled PD 9V1N997 102 NPT MOIyNa
2(TTC »non) 0poyn
,stressed PD nHRND D) NOIRNND XD OOPNOVDNIN DYON WY N .7.3.3
90HI92 MANY N N PN DMPNAY DN ,PIT N TTC Non NPT Moyna
(2T TIND 5392 HWHN MWW DN PHRNN NINY DIVNI) THININ
:IRB 99985 TTC 201 51193 wnnwng suip 0»py XN 1 NIyu mynwn  .7.3.4
NIN , 099910097 YW 99IPY MYSNNA 112707 92999 NN (TININD) NNSY 112 XY
90 9)70503 09 NPT SWVIP LNINN 7973 120N 92999 NN NNIY 798
019’0
NIPN D52) PN NYOIT IR NNYY NN NN YONRD NPT DI DN NuINNN 8.1
YT DY INIYUNRN D179 v Dapnnd NNy (stressed PD 12X »0IMYIn 901nI90
D»NVYN 12 NADVNY NPT NINDIDD DV D) D127 INPIAN TINNN ONPIAN THINND
MY DX02) MXIAPY MNY NPT NPV OW»D D) DI1DN 29 MIONINN
V2P ,unstressed pooled PD ,)YNN 21N> NNOND YOIMOIN 10NI9N ,PIT Non ndwna 8.2
NNNYND MY N9 NN, TTC NON NOIWNI ,NNT NNIYY .DOPOYN INNHD TIND
DY) ININD NPNIN ,NPIYVIN MNDNN YNV .DXPOYN NTNNI TNND "INV NNNSA
[(DMYN DXPYDY NNNWIS Y
952 WNRNWYNY N2IN INPIM TINN NN TIIND ,NINDIY NPTN NI WP RO 8.3
(MY - 5vund) YT NS2N NOY 01PN YOIMNMDIN YTNN
N9IYNM NPINN,VIPWN,MNON PHNN NN DINNNY NINN NONORPIAN TIXNNYY  .8.4
M2 XN N NPTN NI ,DOTINN DY

YOODAN SVIPY NYTN NN NND ¥ L PIT NPT MDY DMY») qUNd N Pa
2122 ON23 TINTY VW VYDAN 462 PYD) 7DMNNIN DINN) NI NPMIDVI WHNWND
LIPNNN DT 10730 SY NPT IIDTI02 15V D29923977 D221712771 TIN TNONIT IN TrIVo
DIPNNONT NPT IIIN 2T 5Y )W SUO77 WY P2 WPS TN 00017 DX TIND N

-5 0 YTMIX INNN ION G DM NVDIN HYI S NPW H¥ ML TIIN Y¥INHI > W) WP14 Tnona 7o any Y

YSINNIN T RPN NV unstressed pooled PD -nw N1 755 1201 .PIT »0n ndyna unstressed pooled PD
.99¥ MNPN 1NN NN ,DXPOYN NINN HY MV MNPNL HWIN MY YW NNHVN TN
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LPIT X710 ORPIIN TINNNY DWND NNY (NI TINDT S¥ NPT TI0505
TTC NPT NN DY IRNIN 2170 DN DPNNONN DN

DONON DX AXONY ,OXPOYN NINND TNNRD MIAPN PaNNN , TTC NON NPT NOIYNI
oNINY) MNWN ,unstressed PD qvn99n .stressed PD X ,0M00 1172 DX NTHN
a5vw) PD 190N 2997 AN TINRY DXN2 GUND 109 (Y5501 9nnnn Dy v
LDV TN MNYY NTITN DY NPV WNNWYNY 1N XD 11D NN (VNN
,NMIND unstressed PD 901997 1 by D)8 DMOVDINN HYWIN MWWV DIV ,NNY
TPYDIVOIND DY NDOD AN PN DY OMIY 27 YN ,MYD MVHD MNWN N3 NN
AR TN DPVIMDIN

.8.5
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1927 MIIYN PNPINY N9)0 - 4 1901 NTIY 9%%)

oy 22999 W75 NI DN AP ATHY 92933 SN 25597 D093 NI 099337 5Y NP9
D739 DIN INZANY 199309 99795 MIIOD NI TUNA TINS OIINDIZ DI TINDA

,OMNPII DYTIRND AWNT (PARNNNY - MY NTHY 3 1919) 204 190N PPN ONPIA 172 DRI
- 19NY) INTUN 2212709 DM1H9N DINPTN NV 29 Y IPMIPAN PN NYIT NN 2wNY DXWpann
NYNAN PN N ,NPPNN PONIN IR TIY NPONN (1139 NP 1NN ONTIIN 9pnY (IRB

VIV 9INA 1M, IRB Nwo DX MIYNIY DW»Y IRPIT IR MY

1851500 1Oy DOVINDN TN NV NN ,7NT MIWN NPINY HVIND DX DTN NPN NN
NYITN DDA D TYY ,MNIPYN NN NN NPIN PTHIN,THON INI NTY NNDIS 2005 ININ2
POWY 901N DINNND YIP DIND NTYY NNDID 2005 YNNI 9(7MNIPYN THON” - 19NY) NPINY
TADN NN 20(7DMPNNN THDN - 19NY) PN1DPDN 12557 NTHIN NIPXNY MNOY NPMIND MOLIVAI

MOINA NPT PR TN T MOIWN PPEND NNON NIXIN DIPNNN

,NPONN NNON DIYMY TWNI DIPIAN DY MPION NN NN PNANY NN N NTHRY ) DY INIVN
YTRWVY D ,0N9Y NPONN NNVON DR POND DPNPIA OXTIRN DY .0MPNNN THONI MXINND
NN NNONA N ,DOPIAN DY MPION >T° Y NN 1N NTRYN .Y NTRY 7232 MONMNN NPNI
oV IV NIIWNN TONNN POND 1 ,IRB -1 N IR NNYRID DYDY INPIAN TINND MWD

2Y1TN MOIYNI WINIWN MNIND

NIND DMPNPIAN DITIRND DY OMNX,NPOND TIDN NINIPY DA NTHYN 1) DY NYRIN IPINI
DYTIANNNN NNXN NMIN,NPINN NNON MININ NTHYN I3 DV IWN IPINI . NPINN NNON NONI
NNIND DYRPIAN

NPOHN MNIPY .N

5 111291 NTN NN OK (1) : DOYIP DMYNNNI , NP D¥DINNN N IMYNYN NN
DN (2) -1 ,(discriminatory power) XXIUN 2PN YW DXNINNA DNY P2 2057 11NN INPIAN PIRNN

.500-505 ©°9>¥01 ,7292 0PN DITHIN NPPNY NoN»nn NNNIN - 18
Basel Committee Newsletter No. 4 “Update on the work of the Accord Implementation Group related to validation  *°
.under the Basel Il Framework”, January 2005

.Basel Committee on Banking supervision “Studies on the Validation of Internal Rating Systems", May 2005 20
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N2 Wind vy 7T My on21 L(calibration) ©p» 10 (EAD -y LGD ,PD) 1n2°01 2357 »TMIN
S PNOY MINIPYN NYY MN»PNN DX NVIAND W

D972 YINIWN NP 1IDYDN 23559 NTMIN YV 2N MO NOIYH IMyNRYN Hpen .1
9 9N NPNY DMLY ,NVDIN PO DY DODIN IRB NTNMINY MIND INIUN 19%97Na
: DINAN DNYYIVIPA NTMIY NPT NIV D (NPOND NYINDI) NTND ¥ 790 . PNy

TN TOOY TN NIPO DY RIWND 59955 ~ (discriminatory power) fsnan nvas (1.1
N5 NN D INAY TOOY INY M) NP0 DY IXIYNRND INY 0 NPT DYDY
NPT 2DW) 120N PHDY DMNDN NNEPN ADWO MOLIMNMDI NPTN NIIWN DY NINANN
.(pooled PD -n NN ,5wnd) 112701 12557 NN 2HWH RO (DMNDN DY YD TIIND
THON N NPT NOWYN DY NINANN NYID NYNAD DYDAIPHN OOMIND DNMNAND
.36-47 - 30-32 DTNy DMIPNHNN

NDY,WIATIN XMPIAN NN NN )OI J9INA AWND TN NN DY - (calibration) Py 1.2
19INA TOANY 1DPDN NN NNIY NIPDN Y2297 NTMIN DY, 72795 .90N2 IN N2 1DIYNY
DANN DWINAY DIYINN DIININ NPT NIND W YT NIIWN PPT N1NIAD .Y TH
NN MMVN (integrity) NIV NN ,(MNOXND 51D NPINN) NPT NIIWN SV
,07IPNNN THRON INT PD »NTNIN PYT NPNIY DDNPN DOMND ONDNINY NPT
.47-59 -1 32-35 ,25 DTNy

DM SV NN N3 DY 10T TNIRD NIAPY MPIAN PADY NPT NOWN DY - mvapy 1.3
NIPON 122370 ONITHIRM DMNTN 2D IMVIY ,DDNN NPITN NHOND ¥ Td DVO
,OVNY I AMNYT 11270 MNIY DINT DIAND YIYI IRIUN NINPOY) DN 199

N DTHRNX PN NTNN DWI NITHNA wunwnD v pooled PD NN NS8O

ND 120N TUNRI NNYY NI )NIPDN 12957 NTOINY DINPTN 0D MVIND ¥ = MY 1.4

YNNI NPTN NN DY MNINN NDIDT MDY MIN YNID ¥ SN 15 .7nvn

Dy DIV NPYVIANY NIN YY NNY ; out of time -1 ,out of sample MOV O»VOYVLLVLO DMNIN

SV NINIANN N> 1Y OMMYT TN ,OTINN NMI PYHY DINMN DD DIRY ,DMNY DN
DY NN

2DTY DIMIVIIPN TARD ,AINNN 410 PYDI O NN NIAPYY N T 2
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N NN, ND0N NDTNINDY DT MXTNN IDIND MNP NN MND ¥ = M3919Y
MININ DY PPT IDIND DIND OMVUYY MNMPN D3N 0N DIPNA .ONDY NININD
PN P NNINYN NN P IYPN DX PA0ND ,MNNYI VIPIM ¥ NN NN
May PD nNRNa OUnd 10 .Dnuvn Nnvn T35 92009 NN 90N 990m
PO v backtesting MINAD OMNNI T ITYNA IN ,D¥21I) HYI ™ NYY YHya OXPON

INSIND NNINY NNIN

.15
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TPANDIZXA MNINI NN TIWND TN DY = 2957 HI9¥M DD HY 19911 H9I1DI1D9 MMN)
: DYNIN DXNIND TNYD DMNPI DY TINRN DY , NPT

DPNNIYNRP MOYNIAY) 11220 OHDH DIND NNNPN DYDY MDD NN PAnD
DN DN )IN22) ,)12°0N M) NN THPNY ,(D7NNNY INITYN NMINPDY NRNPN
5y ,PD -1 19752, T T TN MNWNY DN DMMININ DDD DN
VOPONY NP0 DD D32 MY DI HY MIANDNY DN DMNIIN NN NIDN YD
(aggregate) »595 y711 9513) DYN WITN YNN DI IN1N ,NAIPN MV HWID

D955 NYP AN NIDINA DN TN YNNI IR (MNDN DY Y1)

AN TPNDIDAY MINNN NP0 O NPHNRY NVWN DX PIVNY
0) NN TPNN NPT NOIWN ,OWNd 10 .DYDY DN NRSPNY NUIVY
YHDY DIMNY NRNPN TNXY TUND (D¥PDYN MINND Oy ONINM WNY pooled PD
oyNnN) pooled PD 2won 7N89 ,PIT 11T 109D1291 DIWHNWN 120

12201 Y02 0> OMNYY unstressed PDs

DV ONPIAN TIRND NPT DV [ NPNRPTI DX OO ,00I9aNND NN PIAND
DNYIVN NN, 0N DMYN DWVINIWY DN DMMNI NN, NIIDN Y2957 DTN
NNN DI DY PNDIDAN DX TYND ¥ 00T T . )INN YT APNTHIND DY
DY NNYND DN 11D Y2557 NDYDN NPV T¥D PADNY )V TN MOIWHN
D .0NY OMVINDIN ,DIHNDN DXNNN N PHHIN YHI5ON MNP DNPY
NTNIN) DOXNPT NXRYPN LYY ON ,DO¥AVIN 12 19IND DY NN N0 v 1D

MINY DN NIPON 1)

.1.6.1

.1.6.2

.1.6.3

NP THORN DY A0, IRNND 503 PYD2 7PMIND MADN MYOIT 10 YN MYOIT
N LUNNYA NN DA ,MINK PIPEN MVLIWY NPMINID NPITIN MV D MNIND
293957 MNNN DY INVIV 1IN NINYN

2N DY NPT NN MK 5Y NPT NPNDIDAA NPNIAN NYIVN RYNA NANIND

.12-20 DTy DMIPNNN 7RO NI ,pooled PD

MY NPT NPT IN PPT MDY NNINY NN MO NPT MIIWNI vindwa
AN AN PANY ,MOIWNN MM AN NI 0I1D0Y TN DY 12 DYTIND NN Pany v
NNYI0MNN DOYIANN DIINOKIVIdN DOPYTN

SV MNMYPY NTHND VN NPN XIN INVDN YN - BNVDIN DINNI YINSY
P2 NMYPO TN DY MNNXNN YIS ¥ 7252 NONNN NTIPI XIN TR ,ONOTNY OXTOIM

.1.6

1.7
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229981 TOONN / DYON MYV PAY (DY YaY / WNnn) MNVDIN TOINN / DYON MYV
: MINAN MYOITA TNYY ¥ 75 DVD

5552 NYHYID MY MV DNY HY I¥MH NDPW DIYOD »NVDMNIN POMN DY .1.7.1

LIUND) MMYNN NVPNTRM NN OMPN DINY |, DPHONID  DMINNND)

Y)IN DYDYV DY NODIANN NTHRNNIY MININD ONRPID TIND DY .(N»OYyNn
.(representative likely long run rates) YyNIn W 920 , 07 NY NNV

DM TNPNA TINI SPYN NN IN DOYNNY YPAN OXRPIA TINN I NIPpHna .1.7.2
OMTNIN 1AV NIPNA DYNY T 725 NN DVIA TINYD PHY MY ,0IDNDN
TR NP HODY TN YOP DXTH DY YNVLDIN NN TN DIDNN) OO TNY

SN OO

MOIWN NN GPNY ONPIA TIND DY INPIAN TINNN DY NI §IDINY N19197 MPINNND
DOTOIN NNSPN IONNY MINRIND L1201 22237 MNITOIND YN T MXINDY YW N PTN
0NN NN T NPONN .NNNND TIAYY 12PWN> DN 1) ,PI0INND 7OXTY” NID 1007Y

LTI NN TONN YY DODINNA, PIMNIIN NN IRPIAN TINND DY NPONN

A5V DI - YRYN PDORIVINY TYNNND TONN NP NPINN DY SAPONRIVINR TO9NN XN NPPIN
MPINN OYD NN TPNPN I9VY DPNRPI OXTINRN DY .OTIPN 2OWUN MNIIN DY DOINN
.M2OYAN YNIND) OXPNYA ,DXPOYN TONN2 DMWY NANNA NIIWNM

PPN MOLOY NMIRND DMWY DIPINDY DMNMY DYRPIL DITINND . §IPINY TN NIV PN
OVUND T 00N DPNYD IN DIINDN DOPINY P DY DD NPOEN YYD NV
D NN TNXY ,Q0NA TN DUD NPV DY DOPIN NPXND OIXNN NN backtesting
,DXVPNN NIPN MINID MININI NN TNIDY,NPTN NN MDNN PYT N1NIAY NPINN
NPT NOWN PYT NPNAL ,5UND IO . NPTN NOWN DY NPTN PNHD NX PIAND v
D70 ON D NTYN DX PNIAYNA NNPD YW 0NN OMNITY benchmarking myNnxa

.NION2 ININ DDIVIN DN DI DNPTY TV, NPINND NIYOWD

: 91959 <P NN YONN HY

LTV 29 N9IN N9IYNY NP POITHN TTNIND DN MNINRN DMWY YWoN M NW 13 NP IRPIL TINN DN
AN ANVP MHNNM 9951 DX ,MHYITN

22
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,2TINN NN 7NN VAPNNY NPMNNN MOINNN Ty N - Developmental Evidence
AYNAY ,DMVDIVVLD DN NPYIN MOIN,NYIN YPINN NIV MY HHID

DYNNON YN MNPHRI NPT NIIWH MPIN INVNY NI TINN DY - Benchmarking
TIVNY NN NN NIVN ONPIAN TINNND PPN DX GPYN DT YRV NNIN 00N
MNPNIIX MNY NTNRNR MPAOVA DOYWNNWYN TUND ,0MIAPY DI TNIN DDIAPNN ON
DXIPNNN THADN INT,NT RYNA NININD .(DXPOD DY DN YDY02 ,HWNY) DYINN YN

.96-110 ©>TINY

VIN12 DDIANNY ¥ PAY ,AIRNND 502 9yoa D) NY12P benchmarking y1¥15 N1
,09555 DXNXIN NNN NOINY NNV TIIN D NVD OIMNN) DX TN DY benchmarking -n
NN TAN OOY DYDY MINNY DRI OINITIN 19INI)

NYOWNY DXTOAN NN IWNNNNY DY NYYW MNUND IXPIL THINN DY - Backtesting
0”»Nana wunwno v .EAD -y LGD ,PD »7mIX DY NDNND/NIO SO 551 Hwd nya
IMYNNNN eX ante NP P2 MONIXIVIAN NNRNNN X NI NITHIND D1VDYVLLD

.ex post

wNNWNY (i) N2IN Y2IP IWN ,IRNND 501 9yoa 0) MINN backtesting y18225 nw TN
NITYY (i) -3 ;N TIWIND (i) ; IWONN DD NN NPN DIXUINN,DNVDN DMNIMA
.IVO NN NINAD TIYNM DXMNMIN

4.1

4.2

4.3

DY .PNPEN2 1IWN PN 1 NPIIND MIIYN . OMIIN) DN DIVMIN NY2Y 9190 by

NN .NPLDYOLVD MPIV NMYXNNI MTNNY MNIXD NN IWNRND TN KN PPN, NN3
1921,0°UNNYN DN DTN DINNIN NPT N7 NN D) TIVNY ¥ 11T NN MW
31079 VIV TN, (NPRNNY) MIPI NN DI NIIYHN DIDIIY DIIONNM MIANN NN

DMWY MIVONL TPNRNND W L1950 19 XN MINSIND DY SNIND NN 12 NIpna
PP N ONTNINNY TID MY, 0NN 2577 NIDOYIN N2Y202 DY NI, OO TNY
AN 09PN

WY 12 19IND DY WIT DOWY W 120010 MINS XIN MINYIND Y¥W ONIND MNN 12 NIpna
DYPY, DNV YVIDY NYY) DN DXINK NPIN YDNN M0 ,NPTN NIWNL WY
.DXMINY TPNYNOV NADY NP2

,MMAY NYT DIPOW) PDNI WHNYNo ¥ NPMNI MPNOL DY POINY mn Dy
12201 NTHINY NPT MIIWN NPINDY VIS, NNNRNND

5.1

5.2

.5.3
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NINSPN TN NUNAN MINNNONRN T NIRYN NIIWYWN TPNHNND XMIONN 1OWN DY
NDY0N Y2357 NTMNINX TNNDY DMNNRND / NP0 00 0N

: MINAN MWITA 1YY v benchmarking -1 backtesting yxa> N1 on»nna

,benchmarking -1 backtesting D1w»% "N X 799 Y11 >T PN DN DIPN2

LN Oy .(margin of conservatism) NNINY NNIN ODTMIND PO ¥

NNV HY DINMI P WNRNWND INPIIN TINNN INNINDN Y21 YN NONHDNIYD
YT DNINYND DTN VINVN NN W NIPYD v 5w

DORYMN NWHNN1A TPnnno benchmarking -1 backtesting -n MINYN NovN DY

: DINON HIY OMNAN

VDY NYY) N2 ,(110NY SV W IR, TTC ,PIT) W70 mam»a
MOIYNI DOWANWNI ,DMNPIT DI TINN DY : )IVTN MOIWN NMINdoa
DN AYRD TN NPOHDIDHL DODTIN PNAVNL NNPY ,NMY NPT
DYTANN  MNOYNN .PoX0N dDY YW backtesting ©oyNan
DPYT OND WNR OYTAIN O OYDN NVTH NYHDIYN

.DYTOINA

N N MM NPXNY PNNYAD 07 NYIAPY PHNNM DINPIVN
NMIN ,eX Post MWNNNN eX ante NPY P2 MONIXIVIA NNINRNNIN
(PPN MNYI) MIANN S NOYN (752P57 IRPIAN TIRND 1IN

.1INNI qONY DTN NPIVIAN

YNID OVIP W QUNRD 000NN DYDY DYMND DIVININND
.OUnY ,MoN NP DMNNNA NONN DV NN backtesting

MNXXIN DY WAYND DMWYY 1T N DY DN YNDI DMNY N

.benchmarking -n backtesting -n

-0 D022V )PPNM NIVNN DX NPIADNN ,NTINN NPITN
.backtesting

.5.5.2.1

.5.5.2.2

.5.5.2.3

.5.5.2.4

.5.5.2.5

.5.5.1

.5.5.2

5.4

.5.5

Y9N ¥ VN NN IN5A (review) N5 DINNI HAY PIMRHIM §PSNN 29909 Yy

5¥ NPNINRY NPEPNNA NIN IONY INPIAN TINNL 0N 0T HY 1IPD> PIMIRIIM NPdNN
MO NPNY IN MMM 1901 %9 5y WIDNNY 191D NPPON . NPPNN TIIN DY 1O
M PN ,NHNTY TO ONPIAN THANNN MIPA MYMNN PIND DXNN2 ,NNN N2
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YNPIAN THINRNN DY 0DV DXNNIN NWND NPPON TONN NN YNIY 51 (internal audit)
NPXM DN DY DININND OMDON DPNY DMYWHY DYT182 N (internal technical experts)

N2IN ,ONPIAN THRNA (controls) NYIPaN NN WP NOY ORPIAN TINND DY NPTH MOIYN
.DMDVPAN DN 7Y PIINND DXNYPH NPINN YOHNNY NTND 29290 920N DY

NN PON NPND O NMN GPNNY DINT 11T NIIYH AR NNNY DN 7D NIV
1NN 23(credit risk control unit) YXIYN MDD NIPA NTNOY  HWUNY MIWIN .NNX NMININ
D) 7NN TIMNINR DTN NNIND 1N 24T NN SN NPNDY 0V JNIOND TIRINN
NPXPN FNY MINNDOT . DNMN NOPNNY 7ISPND DN NPT NIV NN NNNMY 7ISPNID
D212 , NPT NOIWN NN OMNONNY DIWIND P DXNOYOY DIWN NN NN DTN NNINA
Y NIPN2 NPDLPMIN IDIND YYNN DY 7MINAD7 ¥ .DINDN) DNPNNI DY ,NNIN GPNY
SY YPPAN .TPOINPNPR MIDN YNY2 NP2 DTN IN PN 9920 DY NP MYNHNNI
MND INIYND MDD NIPA NN NTIAY MR G270 ,PNRIY DX )INIAD MO 20090 I1PANN
PYD /2 PON INT OPOYN DN NIPN NOIY NPXPNNT INIYN MDD NP NONPND MoN

Jonv 221

S5Y DY0NN DI NN DIYIYY )PNVPI T NOMND MYD NNN NINSY MIYTY 397 Tpann Dy
MNP ; DPYTI NIPDN 72> NN TONN ; DIIONM NPITND NPX NN HHIY NPT TONN
YWD MNINDY ; JPDY MIPAN YN MWD MMNI ; NNPIM N2 VINY NPTN NIIWYN
MY HY PP NVINDY MXONN NNY ,MYDIN MMD NPPON DY .0INDM DITIVN NN

PN

2PN NNON .2

MNID WIDOWN D) 193 ,NMY922 NPT NN TIPON NN NN NPPN MYHWN D 1TV NN
: PPINY ININ NNOHN NN 1IN OMIPNRA THON N3

.319 9901 PPN OXPIZ DI INNNA NYAPIY MITHIND 991N ,NI19N2 PR NP Dpon 2

NPT MPIVAP HY NOVIVY NPPD ,NPTN NDWN PION : PN P2 ,MNIN MIWHN NN Y85 MYy 7o owo 2
NN, 019NN DN DXPON ,DX9Y P2 NPAPYN NIIWN ,)ND0N NVY I3 PPT HY NN ,OTINND MM
YV (transitions) ©™2ayn M backtesting ,m5 PONN (overrides) »MDT7D MXON MNM DTN WINIWN

LDINN YR MMNPN T3 benchmarking , 01N Y3192 DX PT
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TOY PPN | — | NPonn NoIYN
?3an

K—Iﬁ

NWN PPN TONN PPN
NPT NPT
~ @@
| | | P < |
, 09NN
971 5N 1190 Y2997 DONMIN MK MY MIP2 1N VIDY

L ome )

1\ 4

Benchmarking Backtesting
J -

DV HOTINNN NNON IPNY . NPINN NN DY DIND 0T NTNRY ) DY /K PHN WIAPIY DXOITIVDN Y
:PPINN NNON

NPT MOWN NPAN 1

(Model Design) 910 19395 997°0

NN TV 57NN I IDINRD DY DXNNNA DTINN P09 NN IMYNYI DT NION NN
DTN MPvN DY OXNNNY,NPOYL 7 MDA DIVIN NIPON

DN NPTO ODTIN ,OWUND Td . PINN DTINN IMNIY PXIYRD PPN NON DTN MmN
D) WHNWYNY ¥ % DX, NPVLDILLD MPIIOVI T2Y NN DY DIDDIIN DNIVP DINNYIP
DX9YT) DYTIND NPTD OOTIN ,DNNYY (DPMND DDTIN) ¥9IDN 2VWIA NYT NPrva
NPMNI MWD MXRHNY MINY ,NNNM NYT IPPY DY INY DXODIN MO
7772 on (middle market) ©»VP DX TIRND OO TIN .(DPMDN DYDTIN) PNAYNA MNP
21> A5WwN TN (DANYN DTN NPMNY NPMND MWD DY 1Y 59>
NN DY NPMDN NIV DY 1I),01900 MNT PIN PIVN YT DY ,Sund ,00annd

D02 1NINN ,0M0N DTN NINAD NDON NN TYND DPRPIA DXTIRN DY 55 19N
N2IYM NPNI ,NPDOI MNIN | OTIND MM PYTIN ,OMINR NNVINY ONN
NI MUY MAvIY NN DTN OYPYN NYIAPY DTN DX PADNN ONNWNHN

A

MON SV PNPENI ,0ORIAN DOVININRN NX MNIN 55 TYND) PINIY DPRPIL DI TINN DY
97N

1.1
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: DYMND DHTIN

L9299 1.7 Pyo /N PON D) INT) DN HTINN DYDY ,00IMN NPLIMNDY
DY NYYI 1N, NPVDIVLVLDN MVIVN

AYVTN DI

.DOPWYNY,0>1P20HN DINWNN NN OIN

O MPHIvN DY OVNN NYT NPIVIA VIOV

AMN D»OVMDIN OXTIVN DY NIANN NN

2710 DY M1 MO Y910, PMIPIvM DTN N

&

&

e

: DYNIDN DHTIN

VNN DY NPLINDIM ,ININ DY YDHPN N
.12 NN2D MXOM, NN, NYSIANNI ,MIIND NN N0

JPMDNN NN TONN MOPY

&

6

6

D) ,2o90 1.1.2 -1 1.1.1 ©9y02 wATHIN NX TYND) NS ¥ : DIANWN DOTIN

DXV2NN NYOVN NNY ,NPMODONRI NPNIND MOIYNI VINOIVN 9> yav NN
YT DY OPYNINOM DPNMIIND

111

1.1.2

1.1.3

1250 %3999 175N

YNIAN N PONN .NOOND 19PIM yTHINY EAD -y LGD ,PD 1201 1237 ) XNTYD W

MWD NNX MINAN D391, 7NN 29 DY qUIV 191N

: DYNPIA DYTINN DY ,1NDP0N 12237 DI NTHND DNMNNA

NYINTINDM YNRN Y5 Yy ©ovan EAD -y LGD ,PD »10IX 9D nmvand «
D) NON ,D»D%)9 DM P NI YNNWUND NN M) .0MIM»PN DOOIMDIN
.DXAMWN YT VRN 5215, 01NN MNPHNI

NPPINNR NPRIY MNVOIN PO DY DIODIAN DNITHINRD ¥ NVIND

Svon NN 2NN (lending practice) MRNOMN NN 19N OMOY D NVIND

,DOWTN DN NPNTNIL NMNNAND D) 1D )T TNINY (recovery processes)

12701 Y297 NTNNRA PIAYNA NP

1.2
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SWIYND INNYN 92 MNSD IN NNYT ,ATNRD WHRWND ,DMNNIN DYDY NMVIAND
DIRPIAN TINNN MOVN

290N DY DXTHI MDOWNN 19010 D MVIAND

MYITI TINYD OMRPIAN DITIRNN DY ,)NIPDN 12307 NTNIR PNPIXND ON»NNA
: MININ NYHYON

,PD )TN DY YWD NYa MYN) TON MNPV, DU MNPV qOIV 1IN NIV «
(NNNY 501 PYD) NJINHN NIV BN D MNIND ,EAD -1 LGD

DYNNON YN MNPH Oy NXNYN DINN OPMND NN OYI2 WNNvnD «
ANNMND 502 PyO) D1OVINON

NNNWYN 1PN MDY 11, MINN NPIN MOVLIYY ,PMND NIPNIY MVIY O MNXIND
(PN 503 9y0O) X5555N INNNN TIND

EAD -y LGD ,PD -2 n»vo 0N ,0A80 NIy O»NNI DN DU VIPY «
NRMND 504 PYD) DITNIND GPINA PAD DPOND YT PYT NVPMNN 1N WNPNNNY

.DIPANN THDN NI, NPON 22357 NTIN NPINT MYIPHRT MOIWN KYN NININT
NN PONN PPN

D0NN (2) ; OMNMN MIOX (1) DY NPMON MOV VINA IMYNYN NPTN POIN NN
009 VIDY (4) -1 ;91999 MNT (3) ; MNP

oMMMN MIIN 2.1

NN IMYNPYN PITHY TIND KON ,PNTN YN WHNYND DPRPIA DITIND DY
DN VDIV INMYNYN RINY MNIN MPYN MY IWIRNY NNID NNV
SITINYY.DPOIMNDIN DNNYNM DXPOYN MNP D3 DY NPN NNNN DIAPY IWINND

DY DN DINMNY INMYNIYN

DYTIND DY .10 72797 HY MININNI NPNTH NTHRNRD YDI02 ININ NN DNNI MDN
: DYNIAN OORYNY MNAN DY DNMNNDY,DONMA 190N JI9IN NN TYND DORPIA

OMONN NMIYND DDONNN ,WIOY DU NN YN NDOND YNN NPH <«
DO21951 DOINYNN DY ODSAD NNON ,DYNNRNDN NPXOYY DN NDND WIVY
.MM O”PY YTNRN VYY) YN NI
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DYO°YNN V1IAPY ¥ NONND TUNI ,HWND 15 72190 JONIND PN Y 1NN T35
DONN PA (MNOY NP TA) NHPRND YNID ¥ TIDYD GUNDY ,TAINY YD NTHYH
P2 NPIAPY DAINY T APNN” YHRN T, IRB 5T mmwn 1Y o»RNavn

1) DWW YT MNPN

PYT N1NIY DPMND DOVITIVD WNIAPY ¥ ,HUND T 701N 1N YNN T¥D
(DN YN DY NPINN MY ,OWNY) IMNOY ,(DXTHI NMIYL NV HWNd) ¥ 1IN
(D213 MY A5 1TV ROV YT MND ,HWND) DNINT MNID

99 NIND Mwnwnn IT mMoyn
AMMNY D0 NN TNND MNYPHN NPVDYVVLON MOVIYN

ANPINK NN YNNI NIN T ONMN NPIN DY IXINN M

&

&

JPOINPNPN TPNPND IN MDNAN IPAN YT DY IPOIND YMDIRD NPINN PONN Yy

93939 M MIPA , 09901

DXNINM 29 NTNY AIPAMN D9INN NN Y - MIPAY D%YIN 9PN
: DNMPNN DINIAN

:NPNPND WOV DY MON ON NYITI - N IR <«

NPIN TONN DY NPPO NYSINY PIPNN DY - NPPON TONN (i)
6 PYO /N PON INT .DINMPIANN NVIPNA YN ONYA DYDY NP
23V

NYND,00MPT NIYRNN MNP DY - DONPT NN IRIPN TONN (i)
POV PLIMNMDT NNY NYIIT .ORIYRD NTHRYN) PPOYN DN NNMON dNYa
DNSPN MINNDKY NPT INIPNY WHRvn NN NYT 9H1PPw 0N DMIPNY
424 PYDA PINNI , MO NN WIDIYW T DY IHIVIN NPNY NI NPTN

SNMND

NPNYONIUN D0 NIPA TPIPND DY - INIUN MDD NIPA 18PN (iii)
NPNY MPOY ,90N2 .NIVIN NN MDY NIRY NPIPNAN 951 MION dNDa
TINPNS ,MON N MYNY NNNX TIT PRY MIND OPOYN DINA NMON dNDa
DXNINN NN DPPN DX NP1 N5 55 TIT2 VNN ONRIYN MDD NP
; AN ININD PN DIPOYY , MINOWN YN KD MPINPNN YT (i) : OININ

.2.2.1

2.2



129

(iii) ; TINI NONY MNDYANNI NININ NIPNIN NTID AN PIPNON (ii)
NI INA DPIAN NYNINDY NYNINY MY NN TPNPNON WX
SN P2 WP PR (IV) ;MY D»HRYd MINAY 1PNLPIPTN DY NMPPan

.DIPID ONY NIDOYAN MWD P 1IN YT

PPN SY THIININD MINNDIYN DT NN N 32970 1PN

%905 DXNPY NPNY TPIIONM PV NN DN DY - MPY
DMNNN OMNMNY DMIPAN ,NTN MIIYN DM D ,OINN OITTY
.DOP1anN Sy MPPam

VN NPEPNNM P2 NN NPINNR NPION NNMP 2D RTIND ¥ - HPINN
NN, NOIWNN OIONN |, OWNY) NPT NN MDOYAD NPLINDIN
DY2YIN5 MNOIN N D) LD DMNMN NITYN N ,MIVHNYN
NDMNIY OINN DXARWNI PIADN YT> M NNNOY WITI |, TD OV NPT

MDIVN

NI NOWNY RTND v ¥ 6 Py /R PON XD - (Review) N9po
MINNN IPANN NNPAA 2D, MYD NNX MNAD 129 1PN YT DY NIPIAN
DYP ON,NPIND MYTA NTNY 0) NPT ,NMON MNYa

e

2239 MY

NPIYOLY MPION DY 339N NITN YN NN INIYHWNI M9 MPT NN
NVPPTI NDON DI ONTOIRD DY NPT DY NNTD v 57NN
NN OV PPN NNNYND MMVYY VIV NN MITN .NDAN NI

: 21990 17°0Y MINAN Y3 IR ,)N1D0N NN NPT DAPN M TH

.DMYTN NNDINN

DYPT NPINVP P2 OMY 2YN

DMWY DINYIY DNIPXY P10 221257 TN

.DITOIND DY WHRNNNY EADs -1 LGDs ,ywnnnnw Sud My nXNWD
PYN NP I35 MNMIPIN NN NPV NN

NP NN NINKIN

.DY2ONNM NPTN MWD MDY

e

(_

.2.2.2
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MMT NIN NONIND IAYNY ORIYND M0 NP2 NN DY ,qoM
YV NN DY NPPON POHNINY DXONMNNN ,DMPNID

913939 VINIY

MLSNNN PONN IR MVNYNI HTINN MPIAN ONX TIVND 1NN VIV NN DY
NP5 IRB MTNIND 9N WHNWN INPIAN TINNNY DI ORPIAN TIRNN DY NPODNN
YIT) .DIDINY DMDINI INY DXV PP OXPIAN DY MIPIaM NYMINN Td ,MVONN
DORPIAN TINNN DY MOLINNN NYAP 225NN DTN MPIdNA WINWN I9IN DV TN
:WIDOWN JNIN NN DYDY 1N DN, DINRV) oD

NINSPND DXVNYN NP0 MITNINY DONPT T TIAYND - 1NIND TONM MIVIVON <
19) M2NINN ,DXWTN DXPOY NP, MY NIOND Y305 )N

MYON NNNT O¥ONNY DOVNRYN DINTPT T8 PIYND - INIYN MOVYN D)
(limits) MS21 NY AP NINDIN PORIYN

NI MINNIY DOWNIYN NIPD 12557 MNTNINY OMT TN TIVND - MPTI MN)
INPIAN TINNI NMY MNIY INXR YT DY NIYND) PORIYROIPIN DY ¥y DY

2.3



