Chapterl?
Types of Credit Structure




Terminologies

e Credit Structure or Credit Facility

m An agreement between a bank and a customer that
creates credit exposure

e EAD (Exposure at Default) or LEQ (Loan
Equivalence)

s The outstanding amount at the time of default

e LIED (Loss in the Event of Default) or LGD

(Loss Given Default) or S (Severity)
a [IED - EAD + Admin - Recoveries

EAD




e PD (Probability of Default) or EDF (Expected
Default Frequency) or Default Rate

e The EAD and LIED are strongly influenced by
the type of credit structure



For Company Customers

e Credit exposures to large corporations

s Commercial loans

¢

¢

Secured vs. Unsecured (7 # collateral)

Collateral: traded securities, inventories, buildings, the
rights to a steam of cash flows

Unsecured loan: Senior vs. Subordinated (junior)

Credit-risk measurement for loans: collateral type, the
level of seniority, the maturity, and the scheduled cash
flow

Syndicated loan (3 4 secondary trading e3%" sy )



s Commercial lines

¢ A line of credit 1s also known as a revolver or a
commitment

¢ Historical studies show that companies going into default
tend to draw down more than healthy companies

¢ Three models used for the EAD of a line of credit
o EAD = A x Drawn Amount, A > 1
o EAD=BxLine,1 >B>0
o EAD = Drawn Amount + C x (Line — Drawn Amount), 1 >C >0

¢ The bank charges the company one rate of interest (cost
of debt + cost of capital) for the drawn portion and
another lower rate of interest (cost of capital) for the
additional-amount that the bank has commutted to lend



m Letters of credit and guarantees

¢ Trade LCs (for importer) vs. Backup LCs (for credit
enhancement)

¢ The credit risk of backup LCs 1s considered as a full loan,
and the customer 1s charged for the economic capital the
bank set aside in case the customer defaults

m | eases
¢ Leases are a form of collateralized loan

¢ In terms of credit risk, lease 1s equivalent to giving the
customer a loan, having them buy the equipment, and
pledging the equipment as collateral to secure the loan

¢ The bank may or may not have a further claim on the
company if the value of the equipment 1s less than the
amount of the loan



m Credit derivatives

¢ They are designed so their values are determined by
credit events, such as a default or a down-grade

¢ Credit derivatives# g

o It is easy to transfer credit risk without transferring the ownership
of a loan

o % FIR i credit riskiE& £ (H]4e ¥ A defaultrisk » & F ¥ g
down-grade risk
o ¥ F 44X fcredit risk (credit event)x 3+



¢ Typel: total return swap (all the credit risk 1s transferred)
(f% ffequity swap > 7 12 3% 5 i 45 48)
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Type2: 1f the corporation defaults, the credit buyer pays a
fixed amount to the credit seller and the contract terminates
(% tfansurance) (In such contract, however, there is the
possibility of the bank making a loss-or profit if the actual
LIED is different from the derivative payment) 5



For Retail Customers

e Credit exposure to retail customers

m Personal loans
¢ They are typically unsecured
¢ They are generally amortizing loans

m Credit cards

¢ The interest-rate 1s 10%~15% above the floating prime
rate

m Car loans

+ Similar to personal loans, except they are for a specific
purpose and have the car as collateral

m Mortgages

¢ Loan-to-value (LTV) i1s set to be less a level, 1.e. 80%



m [eases and Hire-purchase agreements

¢ For leases, the customer makes regular payments to
cover the interest and the depreciation, and has the option
to buy the asset at the end of the lease

¢ Hire-purchase agreements are similar to leases except
that the payments include the full value of the asset

¢ Theses agreements are similar to car loans in that they
are secured by the physical asset owned by the bank until
finishing all lease payments

s Home-equity lines of credit (HELOC)

¢ A HELOC is like a credit card but secured by the
customer’s house

¢ This ensures a low probability of default

¢ HELOC:s are generally subordinated to the customer’s

primary mortgage .



s In summary about the retail customers
¢ Loans to retail customers are relatively small

¢ The terms of the agreements between a bank and its
customer are much more standardized

¢ Only a small amount of information 1s known about each
customer, but the average behavior of a large number of
customers can be predicted well by analyzing the
historical data

s FICO score model by Fair Isaac Corporation

¢ Input: age, income, total number of cards, number of
delinquencies 1n the last three years

¢ Output: score for a retail customer on probability of
default, probability of delinquency, or probability of the
customer’s actually using a credit card

o — ¥ 6404 11T ik 0 5 subprime
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For Counterparties of Trading Operations

e Credit exposures in trading operations
s Bonds

¢ Changes 1n value due to the interest rates and spread for a
given rating are treated as market risks

¢ Changes in value due to the downgrade and actual default
are treated as credit risks (- & X 3 > downgrades3f 4
o #rricreditrisks % F Edp B ik K PFER A

o Fli AlP-E2 A > bondserynd fE L > 18 (7 FFen
bonds {% ifloans » ¢ F¥ » bonds=iicredit risk-~ 'frloan?‘i
% > 22 H seniority®? £_F 7 collateral 7 A
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For Counterparties of Trading Operations

m Asset-backed securities

¢
¢

¢

‘ )—

[llustration of an Asset-backed security in Figure 17-1

The probability of underpayment depends on the seniority
of the tranche, the degree of overcollateralization, and the
volatility of the value of the assets
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m Securities lending and Repurchase Agreements

¢

From a credit-risk perspective, both securities lending and
repurchase agreements (repos) are short-term collateralized
loans

For secutities lending, the collateral 1s typically cash
Reops: 4Li7#* FF 53 & > RFZ S - &Y
¥

Credit risk @ p=3¥ 4

o Counterparty defaults

o B AREL S P FNRARP ARGFEF AN LR
J—xm}&‘

o P.240 Figure 17-2 (13X counterparty risk£ security value & £ )
Average Exposure = .Ooo max[0,V —C]pr(V)dV

= .V =C)pr(v)dv
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s Margin accounts
¢ A margin account 1s another form of collateralized loan

¢ In a margin account, a customer takes a loan from the
bank, and then with the loan and his own funds, purchases
a security, which 1s held by the bank as collateral against
the loan.

¢ Typically, retail customers are allowed to borrow only up
to 50% of the value of the securities they own.

¢ Margin call: 1f the value of the securities falls, the bank
will ask the customer for more cash to maintain the 50%
ratio.

¢ Current value of the security 1s V, and of the loan 1s Vv, /2

Average Exposure = J.:O N (\;’ =V j pri/)dv
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m Credit exposure to derivatives
o FHTAMTH ST A 7 Lin the money » 7F T
counterparty £_out of the money » * PF¥t437a = >
7 3 default risk
¢ The current mark-to-market exposure 1s a good

measurement of the credit exposures of trading
counterparties

¢ For Vanilla Options

o There is no credit exposure 1s the case of shorting option

o For investing calls, t* ¢ ¢hmaximum likely exposure (MLE) £
expected exposure (EE) (p.244 Figure 17-4, p.245 the term
structure of MLE and EE)

MLE, = C(S, 450, T —1)
= C(E[S,]+1.64/to,, T —1)
EE, = j:C(st,T —t)pr(S,)dS, = E[(C(S,.T -1)] 1o



¢ For FX Swaps

o Considering a FX swap, paying D dollars and receiving P
pounds, its value today is

P B D
I+ | A+

o Current credit exposure = max[0,V]
o tx {$ 7MLE and EE

Vo =| FXp

MLE, = max(0, E[V,]+1.640, /t)
EE, = [~ max(0,V,) pr(v)aV,
H 4 & % 4 _vanilla optionz' £ FX swap > ¥ g ¥ 2 2
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¢ For Interest-Rate Swaps

o Considering an interest-rate swap, receiving fixed rate every six
months and paying six-month LIBOR rate, its value today is

V

N Pvfixed -N Pvfloating

swap,0

& Nrg, N NT foat N
- Z t + Tfinal N Tnext + Tnext
(I+r) (d+r ) (1+r ) d+r )

t :Tn ext next

final Thext ]

o Current credit exposure = maX(O Vawap,0)

o FlaflFengd vt fggie s L4t €5 7R g Lot
t$ r’ﬂMLE and EE for interest- rate swaps * X3 PRE* - B
AN =~ 71

o % Jg Bc#tinterest rate path » % F|t=X {5 ¥ iy eiswap value >
I {& pt swap valuesdistribution » ¥ i 3+ J'MLE¥? EE2_term
structure (p.247~248)
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m Mitigating credit risk when trading derivatives

¢ Requiring collateral
o 43i7 £ ¥ fnderivative£_in-the-money » & £ 3 > & i adsde
LAl zkout-of-the-money A A
O %’ prA R S f e B 2Ry volatile (B drdsdr T K E &
&) BT “EE FeB A E R E - gk
¢ Settling according to the mark-to-market
o {%fjcash collateral » iz ¥ B 3%} Tﬁ-l‘ﬁ > TR E HHALE 2 T
¥ > 42{7 4 & f{cash collateral‘/‘ 24 ¥
O é)ﬂj']r'v’?{’ EFHYEp Y s gAY RS creditrisk 0 B &<
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¢ Early settlement in the event of a downgrade

o B35 EHEHE Y P e Fikdowngrade > B = ?'f")?‘ B oo pti%
25 S 3 4 0 F]E U Atdowngrade 0 B & o < L&
kg k&5 (2 J3 G =8 tdowngrade® ,T* o 3 AT4LiT)

¢ Using a special-purpose vehicle (SPV)

o Derivative traders want to concentrate on market risks and generally
do not want to be distracted by the credit risks
o EEHEHEXE
B LR N B 4
L

o Ae)

— legal separate » * AAA-ratingZ_entity (SPV) %k
LR EEAR S SPVE & A

X
- %t 2 % 2_credit exposure T *%
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¢ A netting master agreement (NMA)

o Itis alegal agreement that covers all the derivatives transactions
between two institutions

o REEFVRG I BITABE S S 0 £ - 2 default > B
F & i mark-to-marketii % net amount < ¥

O FE>FHLELNS g i 7 2 5 H £ fhcredit exposure st 3t
%“m'ﬂiﬁ » F] & H F credit exposure 22 B> = & T4 4 & e 7
o B r’v’ﬂcorrelationjé R > Hrrdid ¥ "f 7 % Jgnet mark-to-market:
exposure > B & 4 b 7 & /‘QNMAB?exposurem—-;— [F AL

¢ Counterparty exposure limits

o HEXT 5 'ﬁ'i”ﬁ ¥ 5, default:g 1%\'3}? > e | ﬁ_géi‘%—é—i%@
i

o The limits have a term structure to limit the exposure at each point in
the future (p.252 Figures 17-9, 17-10)
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¢ Pricing for credit risk

o &
z

;L'J

4,.;;1;;;%4& ﬁp;ﬁ;. iTE 2. BEC > 3 8B {7 L EC2. = & 4¢

T4 R Sl 1 0 Bilde o st swap rate

o A simplified approach n—\ﬁ'ﬂ—/{ﬁé‘, M7 &4 5 market-riskAp B 3%
i» 27 — i 27 credit exposurep I chloan » #8 75 ¥f ¢ loan - charge

s

l’; )-

7 N

2% b ¥+ 2§ 7 AR g ehcredit spread

22



