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Credits Cards

Product Behavioral Considerations in Credit Modeling and Valuation

By Dean C. Hurley
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What is a Credit Card ?



What is Behind Credit Cards? The Fundamentals of Considabaviors.
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- Unknown.

« When | want a bigger house, | first buy assets that will generate the cash flow to pay for
the house

- Rich Dad, Poor Dad:
What the Rich Teach Their Kids About Mefidat the Poor and Middle Class Do Not!
by Robert T. Kiyosaki
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So What is a Credit Card

A An account, identified by a plastic card carried by the customer,
allowing the holder to purchase goods or services from a merchant or
merchants on credit.

‘ CREDIT
IDENTIFICATION

CARD

A It may allow the holder to also obtain cash.

A It typically is billed back to the customer on a monthly baBecard
holder may or may not be required to pay the billed balance in full.

A It may have a limit to how much can be charged.
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A For most cards, the line of credit can baused when paid down.
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party institutions that holders may also have relationships with.

A The card may provide incentives or rewards to the holder for specific
patterns of usage.

A It can be a major source of revenuar embarrassmenito the issuing
institution, depending on many factors such as how the cards are
issued andtollected.

A World War Il saw prohibitions against all use of this form of credit
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A Language All Its Own!
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CreditCardsare a unique product in banking Thisindustry leveragesprofessionalswvith both marketingand quantitative
skills,as those are key to effectively managingthis businessline. Therefore,the industry lingo is full of marketingand

statisticalterminology

Asaleadingrevenue— or loss— generatorat manymajor banksthe “ n e ra nmehtality of credit cardbankersis anironic
twist. Onceyoumovedown into the smallerbanks,the mentality changesonsiderablyand so doesthe likelihoodthat the
bankersin charged o ruhderstandthe productandusethird-party servicersand marketingvendors
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A AccountStatus OpenAccountversusClosedAccount

A Openaccountsmay be used by the card member for purchasesand/or cashadvances They have been
issueda plasticthat is not expiredor reported“ h odeceasedetc.

A Accountsare moved to Closedstatus for other reasons,such as being past 60 days, excessivelyover
delinquent,or haverequestedclosing

A It ispossiblefor anaccountto be restrictedasto afeature, suchascashadvancesbut remainopen
A Somecompaniesallow overlimit cardsto remainopendependingon other factors

A AccountActivity: Active,Inactive,NeverActiveand Delinquent

Generallywhenthe averageindividualthinks of a credit card,they are thinking of what the industry callsan OpenActive
account Thatis, the accountmay be usedto makenew purchases (Cardpeoplerememberthe acronymA-I-N-D for
the letters of the statuscodes)

A Active accountsare accountswhich have a balanceor havetransactionspostedin the current period and
have paymentsposted (the customeris makingscheduledpayments) Delinquentaccountsover 65 days
(the standardvaries)are not actives

A Inactiveaccountsmaybe openor closed Inactivesare accountsthat haveno transactionsandno balances

A Never Actives are accountsthat have never used their card Most banksalsotrack “* EvAeat i (bye s ”
definition they are accountsthat are currently inactiveandarenot“ n e a e t i and mdinjain a past
activessubsetto NeverActives

A Delinguentsare closedonce they hit some pre-specifiedlevel (65 daysis not uncommon), which is often
basedon a CreditPerformanceScoringsystem
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A CustomerSegmentation— there are a number of waysto do this. ~ There are many demographicand behavioral grouping
methods

Revolverand Transactors-the typicalcredit card processowview
ClaritasClustergNielserVNU)

RiskMetrics

SolicitationPre-Screen/Acxiom,R H. Donnelly Experiangtc.)

> > >

A BasicUsageSegmentsare brokeninto manysub-segmentsbasedon type of card, demographiaata, etc. and a loyalty strategyis
identified. MIACoften prefersthe revolver/ transactorsegmentationdevelopedin the 1960s and 1970s becausét caneasilybe
developedfrom servicingsystemdata. Broadly,it is:

Group Behavioral Segment
Core Revolver Heavy Revolver
High Potential Revolver Moderate Revolver
Light to Moderate Revolver

Light Revolver

High Potential Transactor Heavy Transactor
Transactor Light Transactor
Credit Challenged / Light Revolver
Low Potential Revolver Moderate Revolver

Heavy Revolver

Dormant Inactive

A Groupingcanbe definedby using a variety of metricssuchasaccounthistory coveringdelinquency FICQor
other credit scoring, billed balances,payment rates and transactionrates, etc. Thereis more on these
metricsbelow.
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Customer Segmentation is key to running this busineBglow is the oldest type of segmentation.

A Revolversand Transactors A criticalgroupingfor performingportfolio pricingpurposes Thecomponentsare:
A Revolvers Activecardmemberswho are accruingntereston their cards
A Transactors Openactiveswho payoff their balanceeachmonth.

Revolversare the “ s w & @ tocustomersegmentfor most credit card vendors The notable exceptionis American
Expresswhich profits mainly on Merchant Fees,card member fees (TravelersChequesnot credit cards,are a float
product for them). It is criticalto note that the term “ R e v o Is & lraadsségmentdescriptor Thereare many other
segmentsooth within the * R e v odategeryahd separatefrom Revolver/Transactathat a sophisticatedcard portfolio

buyerwill want to know about

The fine segmentationof card holdersis critical to understandingand valuing a card portfolio. Unfortunately, most
sellersd o nunderstandsegmentationand assumethat their card product should sell for a premium when it often

won't

A Fulfillment: Thisrefers to putting a cardin ana p p | i lamads t Thespackagethey are sent is called a fulfillment
package
A There is an entire marketing languagethat evolved regarding customer loyalty and customer
segmentationthati s discussedere.
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A PurchaseSales Typicallypurchasesand cashadvancesare brokenout in credit cardreporting Salesof EITHER/pe has
two components

A TicketSize Theaverageamountchargedby eachcardholderin areportingperiod.
A Thereis a correspondingashadvancesizestatistic

A TransactiorRate Thenumberof timesa month the cardis usedfor purchases

A Thisstatistichasbeenrisingoverthe years Therate typicallyran about 1.4 times per month for
abankcredit cardportfolio of openactiverevolversandtransactorsin the 1980s. Basedon data
from TSY $hat numberis now over 4 timestoday.

A But the card mix has changedsincethen and so hasthe customer Thisis largely due to the
adventof internet sales the DebitCardand corporateaccounts

A Thereis alsoa cashadvanceate.

A Modeling Math: Modelingcanbe done off only the Purchaseand CashAdvanceRates More accuratemodelsusethe
TicketSize,TransactiorRateand Openor OpenActive Accountsmetrics

A TicketSizetimes TransactiorRate= SalesPerAccount
A Thisnumber,multiplied by OpenActive Accounts shouldequaltotal sales

A If the numbers are availablein standard reports, the metrics should be verified as they vary
somewhatfrom servicerto servicer
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A Segmentation Modeling: Thereis no one right model Cardsare complexand canbe segmentedin waysthat are very
fine grained Moreover, market analystshave varied the technique to segmentslightly differently from portfolio to
portfolio, dependingon the availabledata.

A SegmentationDataRequest Tosegmentusingthis technique,ideally, MIACshouldobtain the following tape datafields

A

>y D>y D> D D>

Purchases$ and# by month overthe last 12 monthsand Lifetime
CashAdvancesSame

PaymentsSame

BilledBalancesSame

BilledInterestand Fees Same

DelinguencySame- exceptlife countersare 30, 60, 90, 120, 150
FICOQriginaland Current(with Dates)

CreditLimit, Originaland Current
LastActiveDate,OriginationDate,ActivationDate

A DataUse Therequesteddata allows estimation of revenueand activity in the last 12 months plus a measureof past
activityoninactives Thisallowscomputationof Revolverand Transactoibehavior
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A Order of Computation Preferablythe segmentationis done in mutually exclusivebuckets down a waterfall. The
groupingsare somewhatarbitrary,and are basedon the datareceivedfrom the servicer Thisis not the completecriteria

MIACuses
A HighRisk Pickout OCLgusuallywith a marginover limit) andfrequentdelinquents
A Inactive Typing Lookfor cardswith no balancesor verysmallbalancesandno recenttransactions

A RevolverTyping Lookfor those who maintain significantbalancesacrossbilling cyclesand pay a
fraction of it eachmonth.

A Transactor Typing Theseare accountswho charge and pay much more in a month than their
revolvingbalances

www.miacacadametrics.co.uk 12



Metrics: Example Card Reporting
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A PerformanceReporting Will provide a very detailedlook at the cardsarrangedin sub-portfolios and/or segmentsand
at the brand and geographicmarket level MIACseesthis kind of reporting routinely from our clients The statistics
presentedwill includethe onesdescribedhere,and manyothers

A P&LGenerationand Valuation: Thewholeideabehindanycardportfolio is* Wh iarhy‘ n-e & tevenuestream,what
doesit look like goingforward,andhow longwillitl ast ?”

A Portfolio Time SeriesReports

A

> > > > >

OpenandActiveAccounts

CreditLimitsand Activity (PurchasesCashAdvancesand Payments)
Interest,Revolverand TransactoBreakdowns
AccountStatusChangesNew Accounts Attrition
DelinqguencyRollsand Write-Offs

RoughP&L
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A PurchaseRatec A Modeling Alternative: Toquicklymodelcardusagewherethere is minimaldata, it is possibleto usea
pair of metricscalled:

A PurchaseRateand CashAdvanceRate Theamount of new volumesas a percentageof beginning
outstandingbalances

A Activation Rates When modeling zero balanceaccounts(segmentmodeling) Purchaseand Cash
AdvanceRatesare problematic Activation Ratesshow how fast the accountsbecomeactive over
time. Onecouldassumea baseinitial balanceand” a c t icardsdn acurve,or onecouldapplythe

purchaserate to the creditlimit for the first 12 months
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Recent History of Metrics

A ReportedData  Statisticsculled from public sourcesillustrate the way participantsseethe product through standard
metricssuchasticket sizeandtransactionrate.

A TransactionRatesare very high on Debit CardsversusCredit Cards as debit cardsbecomemore commonthe average
TransactiorRatechanges Broadindustry data showsthat monthly transactionrates on cardswere 1 to 2 in the 1980
timeframe,andgrewto approximately3 in 2000and4.5 in 2005

A Ticketsizestend to follow the rate of inflation for both credit and debit cards,but may start from a different base
dependingon the type of purchasemadewith eachcardtype. Broadindustrydatashowsaveragebankcredit cardticket
sizehasgrown.
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A PaymentRate Theaveragepercentof balancegepresentedby the monthly paymentamount Thisis NOTprepayment
rate or speed Thatmustbe estimatedfactoringin sales Creditcardreporting typicallysegmentghis statisticinto open
active accountsversusother accountstatusesso that reasonablanferencesabout the open activescanbe madewhen

comparingsalesand payments
A Paymentrates typically run 12% to 14% monthly on a mature mixed revolver/transactorpool. It will be
fasteron transactorpoolsor prime poolsandsloweron heavyrevolveror subprimepools Securitizegools

alsowill be faster.

Master trust data’

30% —e—Chase —&— Citibank —e—Bank of America
—— Capital One = = = American Express Discover

W w Source: JPMorgan Chase Forit Blarch 6, 2007
20%

4:\_\/
15% -+

1Q05 2Q05 3Q05 4Q05 1Q06 2Q06 3Q06 4Q06 Jan-07

A Modeling PaymentRate Curves PaymentRateson seasoneccardswill tend to be stablefor a time and then typically
climb. Paymentratesare at the core of Life Cyclestudiesdesignedo geta better understandingof this behavior
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Creditsand Returns Theprimary“ a d j u s tb maeeivabléqother than fraud losses)s the return of items purchased
on the cardandthe resultingaccountcredit.

AverageDaily Rate(ADR) Theinterestaccrualrate on the cards

A Cardsdo not earnintereston everydollar of averagenet receivableat the billed rate. Expecta“Billed
Yield that islower than the rate charged

AverageNet ReceivableANR) Theaveragetotal balancesearninginterestin the accountingperiod. Thisis typically
segmentedor purchasesandcashadvances

Effective Portfolio Yield ActualBilledInterest, CardFeesand Net InterchangeRevenugseethe next slide)divided by
ANRandannualizedbasedon daysin the month.

A Modeling Shortcut Many card portfolio owners will not be able to supply MIACwith a detailed
breakout allowing modeling of the componentsof Effective Yield Therefore, MIACwill frequently
model cash flows basedon a forecast of an aggregatenetted Effective Yield by segmentor in
aggregate
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A MerchantBusiness Thisis the businesof signingup and servicingmerchantswho acceptcredit cards Thereare two
relatedrevenueitemsin this business
A Merchant Feesor Merchant Discount Feeschargedto merchantswhenthey submitcustomercredit
cardchargedor cashredemption
A InterchangeFees Thefeesthat the me r ¢ h bankt(thes' a ¢ q ubiarnikagac ust oone r
cardholder'sbank(the“ i s sbuai nnktyer) merchantsacceptcardsusingcardnetworkssuchasVisa
andMasterCard Thesefeesare takenfrom the MerchantFees

A Assessments Feespaidto the associationgVisalnternational, MasterCardnternational)

A OnUsand Off-Us Termsthat are appliedto both the merchantaccountandthe cardholderaccount
with referenceto who getsinterchange

S

Typical Interchange Flows on Credit Card Sale

Card Purchase $100.00
Merchant Fee (Interchange): $ 200
Issuing Bank $ 1.75
Association (Visa or Mastercard) $ 0.18
Merchant Account Provider $ 0.07
Processing Fee 0.50

Merchant Revenue $97.50
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A RetailInstallment CreditAgreement(RICA) Thelegalagreementby whichthe ongoingrelationshipis defined

A Unlikean installmentsalescontractfor an auto loan, this agreementcan be mailedto the customerand it
canbe revisedwithout prior notice.

A * Otu tprovisionsthat are required under law makethe card memberclosetheir accountif they do not
acceptrevisedterms. Theyarethen allowedto payoff anyremainingbalanceovertime.

A Modeling MIACmust anticipate the possibilityof portfolio holders re-pricing the assets,particularly for
newly-acquiredpools
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A BillingCycle Atime eachmonth whena creditcardisbilled. Thenumberof daysbetweenbilling statements

A GracePeriod- If the credit card userdoesnot carry a balance the graceperiod is the interestfree time a
lender allows between the transaction date and the billing date. The standard grace period is usually
between20 and 30 days If there is no graceperiod, financechargeswill accruethe momenta purchaseis
madewith the creditcard Peoplewho carrya balanceon their credit cardshaveno graceperiod.

A Two CycleBilling - With the two-cycle method, the averagedaily balanceis calculatedfrom two billing
cyclesrather than one and financechargesare typically higher Thismethod, in effect, wipesout the grace
period for customerswho carry a balance If the bill is not paid in full at the first billing, interest becomes

retroactive backto the purchasedate. Most credit card issuersuse the singlecycle averagedaily balance
methodto calculatefinancecharges



Types of Credit Cards



Credit Cards have expanded into a product for everyone.

BalancelransferCards
Busines<ards
LowIntro/PromotionalRateCards
LowInterestRateCreditCards

No AnnuatFeeCards
Poor/BadCredit
PremiumCardggold, platinum,etc.)
Prepaid/GiftCards

RewardCards

v > > > >y D> D> D> D

Airline FrequentFlyerCards

Auto Reward<Cards
GasReward<Cards
OtherReward<Cards

Pointsor CashBackReward<Cards
Hotel/TravelReward<Cards

> > D>y > D> >

A SecuredCards
A DebitCards
A StudentCreditCards
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Types of Credit Cards

Shareof Plastic Dollar Volume

A Theworld has been changingDebit cards are growing in usagkla n y special ” anakbéngri vat e
subsumed into the general purpose or debit card categories. Separately, the corporate card business is growing very fast

A The upsurge of new payment types displacing cash and checks has resulted in increased transaction volumes for the
credit card issuers, and increased interchange revenues for many issuers.

Payment Share of Purchase Personal Consumption Expenditures (PCE)

* Purchase payment share represented by plastic continues to giawds tremendously successftPCE share rise from
24% in 1997 to 43% in 2006 and over 50% in 2011 per trade articlesNiling and Visa data.
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Key Value Driver Segmentation and Loyalty



What is the Customer Life Cycle?

Alt is bas
will move in one of t

ed on the
hree directions:

product | ife

cycle” conceéspt

A Pay down and ultimately close their cards voluntarily.
A The bank closes their card80% to 50% are bankruptciesand faces a chargeff.

A The customer becomes an inactive.

A The thinking has been that no customer, no matter how deep a revolver they are, will remain an active revolver forever.

A New thinking

i ncreasingly

focused on “ Il oya

incentives and rewards, crossarketing, cebranding and affinity programs. American Express,

Citicorp and MBNA were way out in front on these ideas, and as a result their alumni became key
players in most of the major programs.

Customer Lifecycle

Retirement =  Student
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Insurance
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Introduction
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Why is the Life Cycle important to card issuers?

A Thetypical credit card issuer spends six to twelve times more to get a customer than to keep one.

A Attrition runs some 8% annually (Per the ABA Bank Card Survey Report: Strategic Outlook, 2003). Balance transfer
customer attrition and nofrewards cards tend to attrite faster.

A Keeping one existing customer is five to seven times more profitable than obtaining eusemner.
A Loyalty offers sustainable competitiaglvantages.
A Commitment is increased for loyalty features on a caod-branded omon-branded.

Life of loan

100%

% of peak = ROO

80%

Percent of peak balance
D
o
X

20%

0%
1 3 5 7 9 11 13 15 17 19 21 23
Month on Book
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Why is the Life Cycle important to card issuers?

A ltis expensive to bring in new credit card accourfaecosts come in two forms:
A Acquisition Cost
A Increased Credit Losses over 18 to 24 months

Source:JPMorgan Chas&8March 2007
-3 Avg. cost per account

18,000 $111 $114
16,000 $101
14,000 Other®
g 12,000 Online
= 10,000 Chase retail
® branches
c
8,000
§ 44% - Private label
& 6.000 45% e e clients?
4,000
2,000 Direct mail
0

2003 2004 2005 2006
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Why is the Life Cycle important to card issuers?

A The volume of credit card offers by direct mail has been on an uptrend.

A Response rates to the mailers are near historic lows, about 0.5%. The recorded lows were about 0.3% in the middle of
the last decade. In 1995 that rate was about 1.4%.
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How Do You Value a Card Portfolio?



Valuation Example

A This example shows numbers derived from standard card management reports, like the FIS @RXRBIRPPSCU GM
051.

A The models can be rather simple or very complex. In the final analysis . . .
A Everything hinges on expected net spread and the duration of that spread

Gross Income from Interest and Fees 18.81%
Loan Losses & Fraud 5.30%

Net Interest Income 13.50%
Visa/MC Association Fees 0.51%
Servicing 4.81%
Base Cost of Funds 2.00%
Return Adder 3.78%

Discount Margin 11.10%

Gain/(Loss) 2.40%
Expected Duration

3.00

Prem/(Disct) 7.20%
Price 107.20%
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Valuation Example

A Areference framework allowss tosee the pieces.

A Notice that what drives these pricings are:
1. The assumptions for | osses (not MIAC’S

modeling approach); Reference Framework for Pricing
2. how long to attrite the portfolio; and Effective Yield 1376% 13.76%  10.00%
3. absence of an acquisition cost (that could B 450%  4.80%  5.50%
exceed $100 per account). 18.26% 18.56%  15.50%

A This explains the high prices that were obtaining on
card portfolios ovethe 10 years before the credit

crunch. Cost of Funds 3.50% 3.50% 3.50%
Annual Losses 4.90% 5.90% 3.90%
Servicing/Op Expense 4.40% 4.60% 4.00%
Return on Equity Adder 0.00% 0.00% 0.00%
Delinquency 0.00% 0.00% 0.00%
Acquisition Cost 0.00% 0.00% 0.00%
12.80% 14.00%  11.40%
Excess Spread 5.46% 4.56% 4.10%
Duration (Years) 4.43 3.07 4.02

www.miacacadametrics.co.uk 32



MIAC Credit Card Modeling

A CashFlows BasedMIAC generates cash flows based on segmentation at the loan or segment level.

A Behavior Drivers:Key assumptions are generated using curves. Like a mortgage prepayment curve, these curves help ir
forecasting payment rates, sales rates, default rates, effective card rate (billed yield), and loss severity given default.

A Payment Rate Behavior:Most card memberstart by paying balances in fulDver time, many will become
revolvers who pay only a part of the balandsfter four or five years, many begin increasing their payments to
reduce the balances. As balances decline, the payment rate rises. This is part of the normal life cycle of cards
that voluntarily inactivate without requesting closing (a s#tfiter). Themodel curves mimic this behavior as a
general pattern.

A POD:Both behavior segment and FICO are contributors to the expected loss profile of each card.



Valuation Red Flags

A Balance transfer and promotional (teaser) rate accounts (long seasoning greatly reduces the attrition risk on the
remaining accounts, but loyalty factors must be demonstrated).

A Lack of affinity / cdoranding, which are important loyalty factors.

A Lots of transactors and a high prepayment rate. The pool is about to attrite away.

A Very | ow seasoning. Recent mass solicitations will
A Subprime FICO scores (below approximately 630 to 658y default.

A Very high FICO scores (above approximately7&8t)—they inactivate or attrite.
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