
 

 

Credits Cards 
Product Behavioral Considerations in Credit Modeling and Valuation 

 
By Dean C. Hurley 



What is a Credit Card ? 



• aƻƴŜȅ ƛǎƴΩǘ ŜǾŜǊȅǘƘƛƴƎΦ  ¢ƘŜǊŜΩǎ ŎǊŜŘƛǘ ŎŀǊŘǎΣ ƳƻƴŜȅ ƻǊŘŜǊǎ ŀƴŘ ǘǊŀǾŜƭŜǊΩǎ ŎƘŜŎƪǎΦ 

 

 -  Unknown. 

 

• When I want a bigger house, I 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 Money--That the Poor and Middle Class Do Not!  

by Robert T. Kiyosaki  
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What is Behind Credit Cards?  The Fundamentals of Consumer Behaviors. 



Á 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. 
 

Á It may allow the holder to also obtain cash. 
 

Á It typically is billed back to the customer on a monthly basis.  The card 
holder may or may not be required to pay the billed balance in full. 
 

Á It may have a limit to how much can be charged. 
 

Á For most cards, the line of credit can be re-used when paid down. 
 

Á ¢ƘŜ ŎŀǊŘ Ƴŀȅ ƘŀǾŜ ŀƴ άŀŦŦƛƴƛǘȅέ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ ƻƴŜ ƻǊ ƳƻǊŜ ǘƘƛǊŘ-
party institutions that holders may also have relationships with. 
 

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

Á It can be a major source of revenue - or embarrassment - to the issuing 
institution, depending on many factors such as how the cards are 
issued and collected. 

 
Á World War II saw prohibitions against all use of this form of credit. 
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So What is a Credit Card? 



A Language All Its Own! 



 Credit Cards are a unique product in banking. This industry leverages professionals with both marketing and quantitative 
skills, as those are key to effectively managing this business line. Therefore, the industry lingo is full of marketing and 
statistical terminology.    

  

 As a leading revenue – or loss – generator at many major banks, the “non-bank” mentality of credit card bankers is an ironic 
twist.  Once you move down into the smaller banks, the mentality changes considerably and so does the likelihood that the 
bankers in charge don’t understand the product and use third-party servicers and marketing vendors. 
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/ǊŜŘƛǘ /ŀǊŘǎ ŘƻƴΩǘ ǿƻǊƪ ƭƛƪŜ ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ ƭƻŀƴǎΦ   So ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ƭŀƴƎǳŀƎŜΗ 



Á Account Status:  Open Account versus Closed Account 

Á Open accounts may be used by the card member for purchases and/or cash advances. They have been 
issued a plastic that is not expired or reported “hot”, deceased, etc.    

Á Accounts are moved to Closed status for other reasons, such as being past 60 days, excessively over 
delinquent, or have requested closing. 

Á It is possible for an account to be restricted as to a feature, such as cash advances, but remain open.   

Á Some companies allow over-limit cards to remain open depending on other factors.  

 

Á Account Activity: Active, Inactive, Never Active and Delinquent 

 Generally, when the average individual thinks of a credit card, they are thinking of what the industry calls an Open Active 
account.   That is, the account may be used to make new purchases.  (Card people remember the acronym A-I-N-D for 
the letters of the status codes) 

Á Active accounts are accounts which have a balance or have transactions posted in the current period and 
have payments posted (the customer is making scheduled payments). Delinquent accounts over 65 days 
(the standard varies) are not actives.    

Á Inactive accounts may be open or closed.  Inactives are accounts that have no transactions and no balances.   

Á Never Actives are accounts that have never used their card. Most banks also track “Ever Actives” (by 
definition they are accounts that are currently inactive and are not “never actives”) and maintain a past 
actives subset to Never Actives. 

Á Delinquents are closed once they hit some pre-specified level (65 days is not uncommon), which is often 
based on a Credit Performance Scoring system 
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Á Customer Segmentation – there are a number of ways to do this.    There are many demographic and behavioral grouping  
methods:   

Á Revolvers and Transactors – the typical credit card processor view 
Á Claritas Clusters (Nielsen-VNU) 
Á Risk Metrics 
Á Solicitation Pre-Screen (Acxiom, R. H. Donnelly, Experian, etc.) 

 
Á Basic Usage Segments are broken into many sub-segments based on type of card, demographic data, etc. and a loyalty strategy is 

identified.    MIAC often prefers the revolver /  transactor segmentation developed in the 1960s and 1970s because it can easily be 
developed from servicing system data.   Broadly, it is: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Á Grouping can be defined by using  a variety of metrics such as account history covering delinquency, FICO or 
other credit scoring, billed balances, payment rates and transaction rates, etc.  There is more on these 
metrics below.  

www.miac-acadametrics.co.uk 8 

/ǊŜŘƛǘ /ŀǊŘǎ ŘƻƴΩǘ ǿƻǊƪ ƭƛƪŜ ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ ƭƻŀƴǎΦ   {ƻ ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ǎŀƳŜ ƭŀƴƎǳŀƎŜΗ 

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  



 

Customer Segmentation is key to running this business.   Below is the oldest type of segmentation. 

 

Á Revolvers and Transactors:   A critical grouping for performing portfolio pricing purposes.   The components are: 

Á Revolvers:      Active card members who are accruing interest on their cards.  

Á Transactors:   Open-actives who pay off their balance each month. 

 

 Revolvers are the “sweet spot” customer segment for most credit card vendors.  The notable exception is American 
Express, which profits mainly on Merchant Fees, card member fees (Travelers Cheques, not credit cards, are a float 
product for them).  It is critical to note that the term “Revolvers” is a broad segment descriptor.  There are many other 
segments both within the “Revolver” category and separate from Revolver/Transactor that a sophisticated card portfolio 
buyer will want to know about. 

 

 The fine segmentation of card holders is critical to understanding and valuing a card portfolio.  Unfortunately, most 
sellers don’t understand segmentation and assume that their card product should sell for a premium when it often 
won’t. 

 

Á Fulfillment:  This refers to putting a card in an applicant’s hands.   The package they are sent is called a fulfillment 
package. 

Á There is an entire marketing language that evolved regarding customer loyalty and customer 
segmentation that isn’t discussed here. 
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Á Purchase Sales:   Typically purchases and cash advances are broken out in credit card reporting.  Sales of EITHER type has 
two components: 

Á Ticket Size:  The average amount charged by each cardholder in a reporting period.   

ÁThere is a corresponding cash advance size statistic. 

 

Á Transaction Rate: The number of times a month the card is used for purchases.    

ÁThis statistic has been rising over the years.   The rate typically ran about 1.4 times per month for 
a bank credit card portfolio of open-active revolvers and transactors in the 1980s.   Based on data 
from TSYS that number is now over 4 times today.   

ÁBut the card mix has changed since then and so has the customer. This is largely due to the 
advent of internet sales, the Debit Card and corporate accounts.    

ÁThere is also a cash advance rate. 

 

Á Modeling Math:  Modeling can be done off only the Purchase and Cash Advance Rates.   More accurate models use the 
Ticket Size, Transaction Rate and Open or Open Active Accounts metrics.  

Á Ticket Size times Transaction Rate = Sales Per Account.    

Á This number, multiplied by Open Active Accounts, should equal total sales.    

Á If the numbers are available in standard reports, the metrics should be verified as they vary 
somewhat from servicer to servicer. 
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Á Segmentation Modeling:   There is no one right model.   Cards are complex and can be segmented in ways that are very 
fine grained.   Moreover, market analysts have varied the technique to segment slightly differently from portfolio to 
portfolio, depending on the available data.    

 

Á Segmentation Data Request:   To segment using this technique, ideally, MIAC should obtain the following tape data fields: 

Á Purchases, $ and # by month over the last 12 months and Lifetime 

Á Cash Advances, Same 

Á Payments, Same 

Á Billed Balances, Same 

Á Billed Interest and Fees, Same 

Á Delinquency, Same – except life counters are 30, 60, 90, 120, 150 

Á FICO, Original and Current (with Dates) 

Á Credit Limit, Original and Current 

Á Last Active Date, Origination Date, Activation Date 

 

Á Data Use:  The requested data allows estimation of revenue and activity in the last 12 months plus a measure of past 
activity on inactives.   This allows computation of Revolver and Transactor behavior. 
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Á Order of Computation:  Preferably the segmentation is done in mutually exclusive buckets down a waterfall.  The 
groupings are somewhat arbitrary, and are based on the data received from the servicer.  This is not the complete criteria 
MIAC uses. 

 

Á High Risk: Pick out OCLs (usually with a margin over limit) and frequent delinquents. 
 

Á Inactive Typing:   Look for cards with no balances or very small balances and no recent transactions. 
 

Á Revolver Typing: Look for those who maintain significant balances across billing cycles and pay a 
fraction of it each month. 

 

Á Transactor Typing: These are accounts who charge and pay much more in a month than their 
revolving balances. 
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Metrics: Example Card Reporting 



 

Á Performance Reporting:  Will provide a very detailed look at the cards arranged in sub-portfolios and/or segments, and 
at the brand and geographic market level.  MIAC sees this kind of reporting routinely from our clients.  The statistics 
presented will include the ones described here, and many others. 

 

Á P&L Generation and Valuation:   The whole idea behind any card portfolio is “What is my ‘net-net’ revenue stream, what 
does it look like going-forward, and how long will it last?”  

 

Á Portfolio Time Series Reports:    

Á Open and Active Accounts 

Á Credit Limits and Activity (Purchases, Cash Advances and Payments) 

Á Interest, Revolver and Transactor Breakdowns 

Á Account Status Changes, New Accounts, Attrition 

Á Delinquency Rolls and Write-Offs 

Á Rough P&L 
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Á Purchase Rate ς A Modeling Alternative:  To quickly model card usage where there is minimal data, it is possible to use a 
pair of metrics called : 

 

Á Purchase Rate and Cash Advance Rate.  The amount of new volumes as a percentage of beginning 
outstanding balances. 

 

Á Activation Rates:  When modeling zero balance accounts (segment modeling) Purchase and Cash 
Advance Rates are problematic.  Activation Rates show how fast the accounts become active over 
time.  One could assume a base initial balance and “activate” cards on a curve, or one could apply the 
purchase rate to the credit limit for the first 12 months. 
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Á Reported Data:   Statistics culled from public sources illustrate the way participants see the product through standard 
metrics such as ticket size and transaction rate.    

 

Á Transaction Rates are very high on Debit Cards versus Credit Cards; as debit cards become more common the average 
Transaction Rate changes.   Broad industry data shows that monthly transaction rates on cards were 1 to 2 in the 1980 
timeframe, and grew to approximately 3 in 2000 and 4.5 in 2005. 

 

Á Ticket sizes tend to follow the rate of inflation for both credit and debit cards, but may start from a different base 
depending on the type of purchase made with each card type.  Broad industry data shows average bank credit card ticket 
size has grown.  
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Recent History of Metrics 



Á Payment Rate: The average percent of balances represented by the monthly payment amount.  This is NOT prepayment 
rate or speed.  That must be estimated factoring in sales. Credit card reporting typically segments this statistic into open 
active accounts versus other account statuses so that reasonable inferences about the open actives can be made when 
comparing sales and payments. 

Á Payment rates typically run 12% to 14% monthly on a mature mixed revolver/transactor pool. It will be 
faster on transactor pools or prime pools and slower on heavy revolver or subprime pools.  Securitized pools 
also will be faster.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Á Modeling Payment Rate Curves:  Payment Rates on seasoned cards will tend to be stable for a time and then typically 
climb.   Payment rates are at the core of Life Cycle studies designed to get a better understanding of this behavior.   
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Source:  JPMorgan Chase Form 8-K March 6, 2007 



 

Á Credits and Returns:   The primary “adjustment” to receivables (other than fraud losses) is the return of items purchased 
on the card and the resulting account credit.  

 

Á Average Daily Rate (ADR):  The interest accrual rate on the cards.    

Á Cards do not earn interest on every dollar of average net receivable at the billed rate.  Expect a “Billed 
Yield” that is lower than the rate charged. 

 

Á Average Net Receivables (ANR):  The average total balances earning interest in the accounting period.  This is typically 
segmented for purchases and cash advances. 

 

Á Effective Portfolio Yield:   Actual Billed Interest, Card Fees and Net Interchange Revenue (see the next slide) divided by 
ANR and annualized based on days in the month. 

Á Modeling Shortcut:  Many card portfolio owners will not be able to supply MIAC with a detailed 
breakout allowing modeling of the components of Effective Yield. Therefore, MIAC will frequently 
model cash flows based on a forecast of an aggregate netted Effective Yield by segment or in 
aggregate. 
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Á Merchant Business:   This is the business of signing up and servicing merchants who accept credit cards.  There are two 
related revenue items in this business: 

Á Merchant Fees or Merchant Discount:  Fees charged to merchants when they submit customer credit 
card charges for cash redemption. 

Á Interchange Fees:  The fees that the merchant’s bank (the “acquiring bank”) pays a customer’s or 
cardholder's bank (the “issuing bank”) when merchants accept cards using card networks such as Visa 
and MasterCard.  These fees are taken from the Merchant Fees. 

Á Assessments:   Fees paid to the associations (Visa International, MasterCard International) 

Á On-Us and Off-Us:  Terms that are applied to both the merchant account and the cardholder account 
with reference to who gets interchange. 
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Á Retail Installment Credit Agreement (RICA):   The legal agreement by which the ongoing relationship is defined.   

 

Á Unlike an installment sales contract for an auto loan, this agreement can be mailed to the customer and it 
can be revised without prior notice. 

 

Á “Opt Out” provisions that are required under law make the card member close their account if they do not 
accept revised terms.  They are then allowed to pay off any remaining balance over time. 

 

Á Modeling:  MIAC must anticipate the possibility of portfolio holders re-pricing the assets, particularly for 
newly-acquired pools. 
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Á Billing Cycle:   A time each month when a credit card is billed.  The number of days between billing statements. 

 

Á Grace Period - If the credit card user does not carry a balance, the grace period is the interest-free time a 
lender allows between the transaction date and the billing date. The standard grace period is usually 
between 20 and 30 days. If there is no grace period, finance charges will accrue the moment a purchase is 
made with the credit card. People who carry a balance on their credit cards have no grace period. 

 

Á Two Cycle Billing - With the two-cycle method, the average daily balance is calculated from two billing 
cycles rather than one and finance charges are typically higher. This method, in effect, wipes out the grace 
period for customers who carry a balance. If the bill is not paid in full at the first billing, interest becomes 
retroactive back to the purchase date. Most credit card issuers use the single-cycle average daily balance 
method to calculate finance charges. 
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Types of Credit Cards 



Á Balance Transfer Cards 

Á Business Cards 

Á Low Intro/Promotional Rate Cards 

Á Low Interest Rate Credit Cards 

Á No Annual-Fee Cards 

Á Poor/Bad Credit 

Á Premium Cards (gold, platinum, etc.) 

Á Prepaid/Gift Cards 

Á Reward Cards 

Á  Airline Frequent Flyer Cards 

Á  Auto Rewards Cards 

Á  Gas Rewards Cards 

Á  Other Rewards Cards 

Á  Points or Cash Back Rewards Cards 

Á  Hotel/Travel Rewards Cards 

Á Secured Cards 

Á Debit Cards 

Á Student Credit Cards 

www.miac-acadametrics.co.uk 23 

Credit Cards have expanded into a product for everyone. 



 
Share of Plastic Dollar Volume 
  
Á The world has been changing!  Debit cards are growing in usage.  Many “special” and “private label” cards are being 

subsumed into the general purpose or debit card categories.  Separately, the corporate card business is growing very fast. 
 

Á 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 grow – cards tremendously successful – PCE share rise from 
24% in 1997 to 43% in 2006 and over 50% in 2011 per trade articles citing Nilson and Visa data. 
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Types of Credit Cards 



Key Value Driver – Segmentation and Loyalty 



Á It is based on the old “product life cycle” concept.   In essence, it says that credit card customers that activate their cards 
will move in one of three directions: 

Á Pay down and ultimately close their cards voluntarily. 

Á The bank closes their cards – 30% to 50% are bankruptcies – and faces a charge-off. 

Á The customer becomes an inactive. 

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

Á New thinking has increasingly focused on “loyalty” as a way to retain customers via combinations of 
incentives and rewards, cross-marketing, co-branding 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. 
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What is the Customer Life Cycle? 



 

Á The typical credit card issuer spends six to twelve times more to get a customer than to keep one. 

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

Á Keeping one existing customer is five to seven times more profitable than obtaining a new customer. 

Á Loyalty offers sustainable competitive advantages. 

Á Commitment is increased for loyalty features on a card – co-branded or non-branded. 
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Why is the Life Cycle important to card issuers? 



 

Á It is expensive to bring in new credit card accounts.  The costs come in two forms: 

Á Acquisition Cost 

Á Increased Credit Losses over 18 to 24 months 
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Why is the Life Cycle important to card issuers? 

Source:JPMorgan Chase 8-K; March 2007 
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Why is the Life Cycle important to card issuers? 

 

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

 

Á 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%. 



How Do You Value a Card Portfolio? 



 

Á This example shows numbers derived from standard card management reports, like the FIS CPXRPRP-01 or the PSCU CM-
051. 

Á The models can be rather simple or very complex.    In the final analysis . . .  

Á Everything hinges on expected net spread and the duration of that spread. 
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Valuation Example 

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% 



 

Á A reference framework allows us to see the pieces.    
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Valuation Example 

Á Notice that what drives these pricings are: 

1. The assumptions for losses (not MIAC’s 
modeling approach);  

2. how long to attrite the portfolio; and  

3. absence of an acquisition cost (that could 
exceed $100 per account).    

Á This explains the high prices that were obtaining on 
card portfolios over the 10 years before the credit 
crunch. 

 

Reference Framework for Pricing 

Effective Yield 13.76% 13.76% 10.00% 

Fee Income 4.50% 4.80% 5.50% 

18.26% 18.56% 15.50% 

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  



 

Á Cash Flows Based:  MIAC generates cash flows based on segmentation  at the loan or segment level. 

 

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

 

Á Payment Rate Behavior:   Most card members start by paying balances in full.  Over time, many will become 
revolvers who pay only a part of the balance.  After 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 self-attriter).  The model curves mimic this behavior as a 
general pattern. 

 

Á POD:  Both behavior segment and  FICO are contributors to the expected loss profile of each card. 
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MIAC Credit Card Modeling 



 

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

 

Á Lack of affinity / co-branding, which are important loyalty factors. 

 

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

 

Á Very low seasoning.   Recent mass solicitations will result in a loss and attrition “wave” from about months 9 to 24. 

 

Á Sub-prime FICO scores (below approximately 630 to 650) – they default. 

 

Á Very high FICO scores (above approximately 720-750) – they inactivate or attrite. 
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Valuation Red Flags 



To learn more about MIAC | Acadametrics, visit our website:  

www.miac-acadametrics.co.uk 

MIAC | Acadametrics LTD. 

226 Sheen Lane 

London SW14 8LD 

tel: +44 (0) 20 8392 9082 

fax: +44 (0) 20 8876 1694 


