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Topics

= Reason and Necessary for Credit Risk
Management

= Methods for Managing Credit Risk
= Credit Derivatives

= Credit Default Swap

= Benefit, Usage, and Advantage

= Pricing Models

= Credit Risk Management Procedure




Methods for Managing Credit Risk

s Reason
e Relate to Many Financial Crisis
e Need of Market / Financial Institution

= Methods
e Asset Diversification
e Loan Sale
e Securitization
e Credit Derivatives

Credit Derivatives

= General Feature
e Risk Transferring
e Trigger Events (Default Events)
e Credit Spread

e Cannot Protect Counter Party Risk from
Derivative Seller and Operational Risk

= Type of Derivatives
e Credit Default Swaps (CDS)
e Total Rate of Return Swaps (TROR)
e Credit Spread Derivatives
= Options, Futures, Forwards, Swaps
e Synthetic Structure
= Collateralized Debt Obligation — CDO
= Credit Linked Note - CLN




Trigger or Credit Event

= From ISDA define “Default Event”
e Bankruptcy
e Failure to Pay
e Obligation Acceleration
e Obligation Default
e Repudiation and Moratorium
e Restructuring

Credit Default Swaps

= General Features
e Equivalent to Put Option

e Payment: Physical Payment or Cash
Settlement

e Buyer Receive: N x [P - (RR - Al)]

A 9.1 nsinanuaesdtynanalfnasie

Premium (upfront or periodically)
> Default
Swap
Seller

Default Swap
Buyer

Payment in case of default of
a reference obligation




Credit Default Swaps

= Specific Features
e Binary or Digit Default Swaps

e Basket Credit Default Swaps
= 15t to default = CDS
= N to default

e Cancelable Credit Default Swaps
e Contingent Default Swaps
e | everaged Default Swaps

Total Rate Of Return Swaps (TROR)

= General Feature
e Receiver (Protection Seller): Long Asset
e Payer (protection Buyer): Short Asset
e TROR = Long CDS + Short Risk Free Asset

ﬂ’]Wﬁ 9.2 N3N uEed TROR

Interest: Libor + Spread

Protection Protection
Buyer - Seller
(Payer) (Receiver)

Price of Reference Change
Coupon from reference Asset

= Cost of holding Asset VS TROR




Credit Spread Product

= Credit Spread
e Spread = Yield of Risky - Yield of Risk Free

= Option
e Put = D x N x Max [Spread,—Strike Spread, 0]
e Call = D x N x Max [Strike Spread-Spread, 0]
e D = Duration of Reference Asset
e Cannot Protect Market Risk

Credit Spread Product

= Forward
o F(t) =D x N x [Strike Spread-Spread, ]

s Futures
e Similar as Forward
e Formal Market > System
e No Premium < Mid Price Market




Credit Spread Products

s Swaps
e Different fromm TROR
e Trade only Spread + Floating Rate

i 9.3 nalnnisinnwesdynatalresdsiansin

Fixed Credit Spread

Fixed Rate Fixed Rate

Payer Reveiver
Float Rate Interest

Synthetic Product

s Feature

e Combine with Many Kinds of Assets or
Derivatives

o | evel of Payment (Tranches)
e Specific Purpose Vehicle (SPV)
[ Type
e Credit Linked Notes (CLN)
e Collateralized Debt Obligation (CDO)
e Others




Structured Product (CLN)

s Benefit

o [ssuer: Risk Transferring
e Buyer: Yield Enhancement

MM 9.4 nmuaranalnn1sinaiuaes CLN

Cash

CLN
Investor

Bond Owner
CLN Issuer

Cash
A ——
—

D —
—

Coupon 10% f3ti No Downgrade
8%

Coupon 5% nseil Downgrade

Recovery nssil Default

Structured Product (CDO)

= Tranches Management is a Key Factor
= Benefit

e SPV: Arbitrage Profit

e [nvestor: Yield Enhancement

AT 9.5 Nalnn1vineIaes CDO

Senior
Tranche

Cash
Mezzanine
Tranche

—_—

Coupons Coupons

Junior
Tranche




Structured Product (Synthetic CDO)

A1# 9.6 nalnn13vine1uaas Synthetic CDO

Risk free asset
Seller

Cash -
. Senior
DS premium ‘ Coupon Tranche

DS premium Cash
Asset1 Mezzanine
Asset2 Tranche

Asgét N | Payment in the Coupon

event of default Junior
Tranche

—

Key Benefit of Credit Derivatives

= Hedging
= Yield Enhancement
e Example: Covered Credit Spread Collar
= Arbitrage
= Cost Reduction
= Convenience
= Regulatory Capital Relief




Pricing

= Simple or Traditional Model
e Asset Swaps Equivalence
o Arbitrage Condition
e Hedging Condition
e Binomial Model

= Structural Model
e Merton (1974)
e Black & Cox (1976)
e Others

s Reduced Form Model

Asset Swaps Equivalence

AnA 9.7 n5ld Asset Swap WafiauLAesiu CDS

Funding
Provider

cash
—_—

—

LIBOR

Investor
(Long Position)

Default Swap
Premium (d)

Default Swap
Seller

cash

—

LIBOR +x

Payment if Asset
Default

Asset
(Rated A)




Arbitrage Condition

= Long Risk Free = Long Risky + Long CDS
= Return on Risk Free =

Return on Risky — CDS Premium
s CDS Premium =

Return on Risky — Return on Risk Free

Hedging Condition

il 9.8 navingenasuiiednilaseniu@aenessdiunn Cos

Premium (upfrent or periadically)
Default Swap D;f:':[
(EB a":ﬂf; Seller
) Payment in case of default of (Bank B)
a rah

9.8.1 n19¥indtucun CDS

5l Bond in t0
Funding
Provider Cash

Repo o
Counterpart

————

LIBOR -y

1

Bond in 11

LIBOR + x

Bond
Buyer

9.8.2 §INITHANTUNANT A

9.8.3 §9NTFINTFUIATG B
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Binomial Model

- - . I L s
il 9.9 anuniralanusawuy Binomial e ilrzfiuauinasiueeanisdnnga
~RR(1+r)

RR

Period

Al 9.10 nezuadulunraaunilsnananduiuduniniidnaade

(1+7 +s,)RR

(I+7,+5,)

Time

Period 1

-

i 9.1 neruaBuluniiasuassaanatdmiuduningnilaanudas

(I+7, +s,)RR
........... - (147, +5)(1+%)RR

(141 +s5)RR

(I+n+s)

Time

. 0
Period 1 2

11



Jy = S
0
A+r,+s)A-RR)

A+ +5)RR+(1-4)A+ 1+ S)
- (1+r,)

1

Two Periods Model

@+r))@+1r) 4,1+, +s)A+1)RR
(1_ ﬂo)

- (ro + So)(:l-"‘ rl) -1- n-s

A= (Q+r+s)RR-1-r,—-s

=

agthait 0.1 fmndaneendefilmasnanudoindu 3aoas 5 del uas CDS ﬁﬁmu 1
taffanas 4 WefdRmAdTT I 0.7 AunninAraninas fuilAanetiamda o fu
surunmélirasnszuaduuansluning 910 naduanAaesraanihazfuilfiang
ANEY ﬂ?:ﬂﬂﬁmmumﬁ 9.8 azwinfiy
Sq 0.04

- - =0.1223
(1+7,+5,)1—RR) (1+0.05+0.04)(1—0.7)

0

] . IR I . g, o= P g a oo @ '

V_’nﬂ']'Wﬂ‘ﬁqELﬂuVI’LﬂHLﬂHﬂ’]TNHWWZUJH“VILﬂﬂﬂ?ﬁ'ﬂﬂw@qwuﬂq?ﬂ?ﬁLEJHUH@ﬂquﬂq?ﬂ&‘lﬂtﬂuﬂ@?q{ﬂﬂ
<

AIHLABN

N7 9.12 @anuniTaianndanened 9.1

(1+0.05+0.04)x 0.7

(14+0.05+0.04) x1

12



3 1 1
sangheenall mindeamlizifiude lasnmudndwiideaens CDS Tuwet 2 agifeaas 5.5 uaz
. X 4o . ‘ om da o X o
gnrmenidefilmaainaiudsariinuiesar 6 Aundpaniacduidsnisdanda s

2 (LAAAUNENUNINT 9.13)

AW 9.13 annuniralannfaasingd 9.1

(1+0.05+0.04)%0.7
(1+0.05+0.04) % (1+0.06) <0.7

(1+0.06+0.055)=0.7

(1+0.06+0.055)

= ' . - = e , o o o
mrdrzdivatauthazidunianisianan luwsh 2 Iﬂﬂﬂ’\ﬂmuﬁ’?m’]LLﬂﬁ‘EﬂQ“]ﬂisLuﬂ'ﬂMﬂNWuﬁ

]*(7’0+SO)(1+1‘1)*1*Y1 -5

(1-4,)
(1+% +5)RR—1-1—5

((1“;])(1”1)4»0(1”0 +5,)(1+7)RR
A=

azlfidn A =0.1644

Structural Model

s Feature
e Probability of Default

e Firm Value Model:
= Default if Value of asset < Value of Debt

e First Time Passage Model:
= Default if Asset < Boundary of Asset (k)

= Model
e Merton (1974)
e Black & Cox (1976)
e Kim, Ramaswamy & Sundaresen (1993)
e Longstaff & Schwartz (1995)

13



Merton (1974)
= Apply Black-Scholes

E, =V,N(d,) - De""N(d,)

= Probability to Exercise N(d,)

= Probability to Not Exercise N(-d,)
= This Implies to the case “Out of Money”
= Or “Value of Debt > Value of Asset”

s Problem

e Default can occur only one day > Maturity
Date

o \Volatility of Asset is difficult finding
_ N(d,)V,0,

O

—->Proxy Variable E,

14



Black & Cox (1976)

= First Time Passage Model

» Default Boundary Vd — ke 7(T1)

s Formula

B=Pe"[N(z)-y* *N(z,)]+

Ve TT[N(z,) + y*'N(z,) +y"“€" N(Z) + y" €T N(z) -y "N(z,) - y* "N(2,)]

m See Appendix

Reduced Form (Intensity Model)

s Feature

e No Concern on Economic Variable >
No Link to Debt and Asset Structure

e Debt Movement > Default Probability
e Survival Analysis
= Model
e Jarrow & Turnbull (1995)
e Jarrow, Lando, & Turnbull (1997)

15



Jarmow and Turnbull (1995)

0
Period Period

NN 9.13

Jarrew and Turnbull (1995)

AT 9.14 wFingsun1siAden i e szLARUANER LU Jarrow UaZ Tumbull (1995)
B,,,—RR
= RR(l+7,)

RR(L+7,)

Period
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A29874 9.3 nnuuAdRTIAanlanlAs InAINURAEYiNAUTaRaT 5 Fall HiAIWWﬂTWﬂW’WTW‘I’J’TM

W

P

= u| = ) o o v wedal o2 A =
@il 1 waz 2 33P0 99 uaT 98 PNNANAY LATHUATIIANIANATIAN 14 99T 2
1 L2 1
Winiu 91 dndpsnFudisziindy 0.7 wazrnminasdhdazifinnistianialuoei 1 wiaAu0.06
. . D da N X 4 . v e
AmanAtpandiasduiiansDanda oy 9aef 2 Arudauuueas Jarow — Tumbull 4 ldwindy
Boo —HuAWRR - 91-99x0.06%0.7 )
Ly, (1= 4) 98(1-0.06)

A =" = =0.1910
RR-1 0.7-1

Jarrow, Lando, & Turnbull' (1997)

= Martingale and No Arbitrage

s | ransition Matrix i A s
12,1 12,2 1'2,3
A=| 3 :

Aoas Aoaz Apas
0 0 0

s Current Share
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= Present Value [EEIRCRal

» At Rated A

Bo,i _ e*(rm,i*ﬁ)l.i) =g "o (1 1 ---

s Transformation of Transition Matrix

T
ler 1
77i - 1_£ rteTJfﬁTj
e - 1-RR)A

= Transformation Factor 1‘”‘2‘“)
T

Mo

s Risk neutral Transition Matrix

1-7,(1- 211) 77121,2 771%,3 "' 771£1,D
/o 1-7,(1- /122) Natsa /ons

No-14p-11 Mo-14p12 Mo-14p-13 1-n, .- Ap1p )
0 0 0 .. 1

= More than One Period
=A A

tot+k t>t+1" Mt+lot+20""

A

t+k-1-t+k
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Transition Matrix (Example)

#1317 B4 Asia Pacific excluding Japan Australia and New Zesland: One-Year Average Rating
Transiticn Rates 1880 — 1H2007

Wil feeas

Asia Pacific excluding Japan Austrslia and Maw Zealand:

One-Year Average Rating Transition Rates 1990 — 1H2007

Rating to

Ba

[ ]
A B C D

4 080 0.12 0.05 0.03

B 0 072 0.12 016 |uazdau

C 0 0.10 0.60 0.30

D 0 0 0 1

&
=

#0214 9.4 A1 Transition matrix P4EIIATN Aa A =

0.010
' a = 1 D e = a o &4
FANUATARA LR AT 1 229RT18 T I uAa A LATAR Re S, = 0.015 AnaaniandsAain
0.025

Y

ANuAnsTanas 2 uasdRTnaFudisainiuiesss 40 AuanAyarfuiisaou@asdad

al

o

o R B T JUy
YarieaT 1 oy Berugiilasiuegndusy B

71 1 0o ! 1
1-| — =41
{Q’J_T+S~I j J(I_RR)AED [eo BT J J(l —-0.4)x0.03

0.02+0

S0 g 1
1—{ ms] =0.1550

(1-04)x0.16

0.02 11
N 1
- =0.1372
00270.025 } J (1-0.4)x0.3
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vl transition matrix Aiflunanesionaa@e fa
A B C D
A 038894 0.0663 0.0276 0.0166
A=| B 0 0.9566 0.0186 0.0093
C 0 0.0137 0.9451 0.0412
D 0 0 0 1
uazaumithldszfium mmmﬁuﬁﬁﬁmmLﬁlmmﬂﬁ’u
0.0000

L 0.9566
— o (002:0015) _ 0.0 (1 11 0_4) =0.9656
0.0186

0.i

0.0093

Credit Risk Management Procedure

= Identifying Risk Level
= Credit at Risk (CaR)
¢ Single Credit Asset
e Portfolio of Credit Assets
= Mechanism of CDS for Risk
Management
= Advanced Models
e Criteria
e Models




Credit at Risk (CaR)

= Formula CaR = NO(G\/E

= Problems
e No Daily Data (Credit Change)

e Distribution of Credit Change or Return
on Credit > Identify Alpha

o VVolatility
e Specific with Current Credit Rating
e Others

R =

edifeyand1 Ay Ae doudeauuanpagiy

U

faas19il 9.5 anuflinidszidiiu CaR wasduningy
dl = = ar e = 1 ar ¥ = = EY 1
geanaLlanunlasnnininTRaresduninddeBasingu feoaz 5 el Susuyadn 1,000,000
U uaziinianszanafauud log normal A ws1TmaF 4 = 0 AnasziuAnnudiaiuiagas 95
A1uaniA CaR naeldnreuoan 11
. . . . . v, A .

maldnisnrzatefauuy log normal faasziuAud@aiiuieaas 95 a=li o Naanadas
o o - = 1 e 2 P Y
sz @uAnu@asiuil fa 4.175 FanimanAtiiandninin1alee 4l s unsunaadfviteni samradin
34 CaR #lfazwiai 1,000,000 4.175x0.05x /1 = 208, 750 uneiaanudn aeldrzazinan 117

1 1 17 1 1
AaaTzAUAYTRT U aaaz 95 Aunindilasldinauiuiiasnainnirl dauwlasranTamm

@ |
A91 208,750 U gaanndlsiiuludnenedoaiuil anuasaldifelssiie carR fifldaawainig

cil ' < 2 ' = ar ] ] -4 = = =l 1
AINUNUINNITUTAUBENDN 1 U Tnanardfumibiawasnan viv winglesnirdszding 2 U Ay z ez

WAL 2 g
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= Portfolio CaR [EEUDEINCEA(RNE

s Standard Deviation

o

Fiaaeinai 9.6 nquAunind rznaudneudnning 2 @0 Faild

ByANANATUANIATT BaanaTziEin

fin CaR A ldrzdupanaidafiteaas 95

daya Aunine A Funini B
1A (Price) 93 95
Delta (o) 1.7 2.8
Gamma (I") 0.2 0.3
o 0.04 0.05
Unit of Share (') 13,000 20,000
£ 0.25

TudupauusnéiadAiuaniin f aausa@uninddavingy 8 = (Sxg)(8. +T.) dauald

B, = (93x13,000)(1.7+0.2) = 2,.297.100 ua= f, = (95x20,000)(2.8+0.3) = 5,890,000

Uszidivdne, (P) = |33 p,o,0,8,8, =/108,702,838,456 = 329,701 uaziintinanA1ua s
=1 j=1

8 1 1
CaR  @wfunguauningdilinf 1,376,502 U uAe forszdunadeiuiaaas 95  nga

¥
Aunsnatazldmanuannliinda 1,376,502 unnsietl
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Example for Portfelio CaR

faneinail 9.7 A lFAaulstiAnudnednh 9.6 lunsaianniunirdwlnilespnnaudeddaenis
@ 1 1 4
14 CDS pasdAunIWg A azinld A g, finsdiudamininassaonai@esinamie Tunsditdaaana
44 . Y. N o S L L
@enigniindllEwiniu 0.8 1a9dn 4, Auludtacudesaas@uning A Nanmaangswin
B, =0.2x%(93x13,000)(1.7 + 0.2) = 459,420 danaliF CaR A1 1,294,651 un Tunsaliiingg
1 1 13
mnnrUnilaspanadsadian CDS rasduning B uafiiinluazyinliedn CaR anmiaifing 514,651
1 1 v 1 ¥
U wansznufigaieainnisilunguaunindtiiidadauaasnisaamuiigeluduning B fadunis
P S Py T S Y P P R o = o
dnilasannuBesifuning B Aainlddannudesdiinldddnanasuin winanndunisSuilsianns

nflasmnudaalaanasld TROR uuduning B a=fiavinldida CaR apnawdaiiias 383,616 1nN

Advanced Model

= Models
e KMV'’s Portfolio Manager
e JP Morgan’s Credit Metrics
e Kamakura’s Risk Manager
e CSFP’s Actuarial Based Credit (Credit Risk+)
e McKinsey’s Econometric Based Portfolio View

m Criteria
e Type
Input Variables
Distribution of Credit
Top Down or Bottom Up
Macro Variable
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Thank You

Supachai Srisuchart
Faculty of Economics, Thammasat University
Email: ssrisuchart@econ.tu.ac.th
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Appendix
HAANTBI LI NHANNIRIIAINFLLILE4 Black WAz Cox (1976) anunsnuandliniuaunig

9.12¢41

B=Pe"[N(z)-y*"*N(z,)]+
Ve [N(z;) + Y*'N(z,) +y" e N(z5) +y" e N(z) - y""N(z,) ~ y""N(z,)]
(9.12)
Lfll‘ﬂ

o

A 1 d”a dl ¥ A [ o o
P AR HaANIaNVLALNAasIN AU lUTUATLANMUATNTY

y=ke IV flussAuRunindiuaasientsionae lneilen k uaz yLﬂummﬁﬁ'gnﬁmum
oty
% duyarves@unineg
0=(r-a-y+0.50%)/c*
Fufutiunaludnenenuduuuse fies
o LﬂummwﬁmL‘uummgmmfmﬁvmmmmmmummﬁﬁw
S=(r—a-y-050°)+20°(r—y)
&= NEYEE
n= M/az
z,=[InV —InP+(r —a-0503)T]/oT
z, =[NV —InP+2Iny+(r—a-050°)T]/\o’T
z, =[INP-InV —(r—a-050c°)T]/No’T
z, =[INV ~InP+2Iny +(r —a+0.502)T]/Jo?T
z, =[Iny +E*T]INoT
z, =[In y—EoTINoT
z, =[In y+ 70 TN
z, =[In y-nc’Tl\eT

" mnuBlack WAz Cox (1976) nisnimuasaulsnaniensunivuadnseuilaslddydnenl T -t

WeuAeelaiudyanenl T auannish 9.12 elddasanisaiuan



N5AIYNATIAINGN Structure Models LU

o

Tun1sinuumsian CDS Tagldngw Structure Model faiFauuLAUNA AT UFUTAE

'
a

{nnsnnuun lingAngIneed First — Time Passage Hénwoueisineiuaanll iy fouuues

1
a

Kim, Ramaswamy Uag Sundaresen (1993) N1in199v1AN2819093vALRUNTNENAzIfiANNg
DananlalnAeaanutluasannnndnfauuuaad Black waz Cox (1976) taeli#dmsnmaaniie s

nsiAaaRlmANALLL Cox — Ingersoll — Ross “anaNin1nIuaAINIdnefIa9A11ay

¥
L%

dwiludnsue Endogenous fiudnspantiafiviugazans (Coupon Rate) wh ld@uiunman Fei
1 1 o 1 dl A A o dgj a 1 o .
AWML — 8 c A8 coupon rate UAT rAB §AIAANLLY NNFLUITIHUYAAITRIFLLY Kim,
cr
Ramaswamy Lae Sundaresen (1993) azaniiunnglase ldanun9n 9.13

1, 0B oB oB
= +a(b- N2 —+(r-yN —-rB+c
aa tooar g ral N3 oV =V

(9.13)

ry & o

e r e daseenilaingfnssunisiedeulvrasdnsiaenidy dr = a(b-r)dt+o,Vrdz,
! & . ! = ! dl o X ! =

A1a AB mean reversion factor A1 b Aa ANleAEresERIRenilsluszazeNg A o, AR AN
o dlq/ all o dg/ = | o a
Auraundnlnediuideauuninsgiuresdnmaends 8 dz idufuilsdguniunisnszane
Ao Wiener Ty ev/dt e & fludautsguainnisnszanasauuulnd waz dt Ae

sraIzinAa MO UNUILE1989 AalULT89 Kim, Ramaswamy Was Sundaresen (1993) nNuuA

. - - 2 o4 01 4 a o o -
PAULAANLT ULNUAABINITTANAY AB — LHA cmﬂmm@ﬂm WAL ¥ ARNTELALNUARANYAN
Cy

AAN17 TIMINFAILUURNITAIUUATDULIAALHAN B ENAAa NGl snalufianis
(endogenous variable) ki ldauiULa0

yaA11a9nN135uT 9z lunstiniian1stianasA wIlngAsea Ny aA1 18U EAY (D)

wazyaA@uning (V) nyarilaaziiyadnaindy &9 RR, = Min(V, D) wazisziiin o 5ui

k)

psufuualanew uazlunsainsviiuneudadunsunivualines (t < T ) n1snnuayarfu

o

d3zazviaiy RR_; = Min(wP,V) 1 wifluAasifinivuntuiaunudnsnisiudnsy was

!
A 4 va o

P Aa31A1898UNSnsizaiuinlsAannm nidss atalsfniuusdnfanuuiazinoiy

q a

IS 1 o 49{ a 1o
mmmammmmmzummLLmummmuTumiﬂ@mummmm CDS {1NNIMAQLLULUUDY Merton



1198 Black - Cox usinnsauaaunin ennitiasannldfaunisiugainemdugtuuunanasa nis
UszifivazfosldnismAreyiusdunnilauazdunassaesdaulsyaaduninduasiuinig
woAnssnnITAdenlagnivu

FounungnimuiauN lungu Structural - Model Ag FaLUUT8Y Longstaff  wAY

1
=l

Schwartz (1995) Mitlszens linnAnssunisnaeulnesdnsneniianInfauLLees Vasicek
wardnIImInuAAIa LT uAN AR UN N LAz EnIINIg LT T 9T AN N1IATMUAT LAY A
srAuRuningiaziianisdanda vty k uaznginssnaesdnsnenideasldfouunaes
. dl [~ alla I ' dl o £ a o aal/ A
Vasicek mdunilauedraunivane danuualinginssnresdnanneniie Ae
dr = a(b—r)dt +7o,dz, \Wa rAadasnanianlsAanAudss uazniadasunlasaes
o A ] = . | 2 ] = o X
gm31meniile Ae dr A1a Ae mean reversion factor A1 b Ae AeAtveddnsnenideluszey
1 A o dlv dl o agll = [~ o a
217 A1 o; AR ANNTURIURTAlAed s uuNInIgIuIesERTInenidy § dz iWufautlsids
AUANNNIINITALFULL Wiener T9vINAL edt WWa & iWlusiulsduainnisnszanssiauuy
nR
dl dll a % stl RS 1 aid o o
pxRanlaresannisietlssiiuiuin liinisanulesidgluuuniasaessowuy

=

Vasicek #11190WMUINITAIUINNIIA1T899 AN HA A8 LH Tnaldaruduiug Ae

B(V,k.r,T)=P(r,T)=wP(r,T)Q(,k,r,T) \lla B(V,k.r,T)ﬁ@if]ﬂwmﬁufﬁﬁmqmgm

! = [ a [ rd‘ ! Y a a Qel = ¥ oA
AN K LanIDeIaLaAseALTadunineanaznaliiian1sdanan Tanan V <k Laauananil

ca Qy a 49( A % val dl alld A 1 o dl
ARNITULANAIUNATU P ﬁmﬁm‘u@mquﬂﬂmmnm’mmmwumqmmmm’m‘u T <

|
L A

1 s.zdld d‘ A o al A 1 o A o o
WMINUUUNNHANHNLAEN LAY W ARARNTINITYEULAE 1178 WNU 1-RR 12 RR AaamnIIn17TL
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=1 j=1

i-1
119 uay Q= Z[N(“) Zq N(,b’,J)]Lsm N(.) Aaaarutaziiudzauainnisuanias
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