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C o v e r  R e p o r t :  Te c h n o l o g y

f you are rowing a boat across the ocean and want to make a swift,

clean crossing, you put as many oars in the water as possible. Navigat-

ing the sea of residential mortgage-risk information to negotiate an

effective, low-risk loan also requires a fast, inte-

grated evaluation of the risk of default and loss-

es, as well as the risk of fraudulent transactions.

■ Until now traditional industry methods for

evaluating these risks have largely prevailed.

But on the horizon is a new strategy to unify

analysis of these disparate elements for the first

time, along with the technology to support it. ■

Some early adopters of this approach are reap-

ing big benefits by applying these strategies to

understand their real risk exposure through the use of risk-behavior scoring.

This article seeks to answer the question of whether risk-behavior scoring

captures the elements that indicate an elevated level of risk not identified by

traditional methods. It also assesses whether a risk-behavior scoring

approach can help to isolate and detect the opportunity of fraud of profit.

A much broader approach

to measuring mortgage 

risk holds great promise 

for lenders. Risk-behavior

scoring can help assess the

global risk of a mortgage

transaction—including 

collateral, third-party and

borrower-related risks.

The New Risk
Revolution BY  M A R K

F L E M I N G



What is risk-behavior scoring?
Risk-behavior scoring identifies credit risk, inflated proposed
values and fraudulent transactions by analyzing the risk associ-
ated with three different components of the transaction. Those
components are the property, third-party participants in the
loan transaction (brokers, appraisers or loan officers) and the
borrower’s risk. 

While more traditional approaches to evaluating mort-
gage risk are based on the widely held assumption that as
much as 50 percent of early delinquency and high loss sever-
ity is due to mortgage fraud, new evidence reveals that the
reciprocal relationship is true as well. In other words, identi-
fication of early delinquency and loss severity can help detect
and identify fraudulent behavior. This linkage underscores
the critical nature of accu-
ra te ly  determining the
overall risk exposure lay-
ered within credit and col-
lateral characteristics. 

Whi le  extensive  and
detailed literature exists on
measuring, evaluating and
predicting the risk associat-
ed  with  mortgages, the
financial options theory is
recently gaining popularity
as a theoretical framework
used to analyze mortgages
as financial instruments.
(For an overview of credit-
risk modeling, see, for example, “An Introduction to Credit Risk
Modeling” by Christian Bluhm et al.)

Options theory treats the mortgage instrument as a con-
tract between the homeowner and lender, where the home-
owner has the option to buy (the call option) the loan in the
form of a pay-off or refinance, or the option to sell (the put
option) the loan in the form of a default. Traditional options-
theory characteristics (e.g., FICO® score, loan-to-value [LTV]
ratio, property type and owner occupancy) misstate the mort-
gage risk and say very little about the potential for fraud asso-
ciated with the mortgage contract, because they do not
account for the risk associated with the accuracy of the collat-
eral valuation at the time of origination of the mortgage con-
tract, the ability to maintain its relative value in the local
market and the mortgage risk associated with any third party
or the borrower.    

Consider an owner-occupied, single-family residence with an
80 percent LTV derived from an owner’s estimate of $400,000
that is supported by an appraisal. If that property at that price
resides in a market with values ranging from $350,000 to
$450,000 with little or no recent foreclosure activity, then it
would seem a reasonably safe loan. If the property at that price
resides in a market with home values ranging from $100,000 to
$175,000 that has had a rash of recent foreclosure activity and
suspicious—possibly flipping—transactions, then it would
seem a reasonably unsafe loan at that proposed value. 

Yet, the traditional characteristics—LTV, property type and
owner occupancy—would not differentiate the two transactions
at all. There is nothing in these traditional collateral character-

istics that indicates the reasonableness of the value or how sus-
tainable that value may be. Further, the traditional characteris-
tics indicate very little about the potential for fraud associated
with the mortgage contract.

In fact, this example is drawn from a typical fraud scheme in
which properties are bought out of foreclosure and with the use
of fraudulent appraisals, the values are inflated and mortgages
are secured for values well above actual market value. Even if
this example were not fraudulent, it would still likely be a riski-
er loan if the property resided in a volatile market with a value
at the high end of the local market range.  

Consider further if the borrower is identified as having been
associated with foreclosures in the recent past or seems to have
owned a lot of properties in short succession. Does that increase
the potential risk of the particular loan? Finally, if this is a
wholesale transaction from a mortgage broker who is also asso-
ciated with transactions that foreclose more often than usual,
does that indicate increased risk for this transaction?  

Ann Arbor, Michigan–based ABN AMRO Mortgage Group
Inc. is one large lender that has put risk-behavior scoring to
work. “ABN AMRO detects value misrepresentation much earli-
er in the origination process with this approach to mortgage-
risk management,” says Jeffrey S. Briggs, collateral risk manag-
er/assistant vice president, ABN AMRO Mortgage Group. 

“For instance, we had a property in Decatur, Georgia, that
scored very high, and the property was a 44-year-old, average,
three-bedroom ranch,” says Briggs. “The appraisal indicated a
value of $178,000. We determined that we should send out an
agent to complete a BPO [broker price opinion]. The opinion the
agent provided revealed that the property was only worth
$144,500. We proceeded to then request a field review on this
property to be absolutely sure. The field appraiser discovered
many other issues with it, and ultimately determined the value
to only be $107,000. Using this more efficient approach defi-
nitely saved ABN AMRO from losing some serious dollars.”

To add specificity and create a lexicon for this discussion,
risk behavior can be broken into three components: 

■ The risk associated with the collateral—the likelihood
that the property’s value is seriously inflated and the question
of the sustainability of that value within its local marketplace
due to price volatility and distressed real estate activity; 

■ The risk associated with the third party involved in the
loan transaction; and

■  The risk associated with the borrower’s identity and
mortgage riskiness (risk patterns related to mortgages and
real estate ownership). 

A complete mortgage risk-pricing methodology should
account for the full dimension of risk by considering collateral,
third-party and borrower identity risk. Risk-behavior scoring is
a vehicle for doing exactly that. It can evaluate the mortgage
transaction to identify fraud for profit as well as identify mort-
gage transaction risk in general. Even more useful, recent tech-
nological advances permit this analysis to actually “price” mort-
gage fraud for profit. 

The foundations of a risk-behavior framework
VALUATION
To understand the risk-behavior scoring framework, we must

first understand the underlying accuracy of the valuation.
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Identification of 
early delinquency 
and loss severity 

can help detect and
identify fraudulent 

behavior.



Whether the valuation is derived from a full appraisal or an
alternative valuation product such as an automated valuation
model (AVM), the surrounding market conditions will play a
role in the accuracy of the property valuation. 

Consider, for example, a rural market that has sparse sales
activity, a lack of housing homogeneity, foreclosures and prop-
erty-flipping activity. Both an appraiser and AVM are going to
have a more difficult time valuing a property accurately in
such a scenario. Risk-behavior scores can identify these types of
scenarios and raise a red flag about the amount of mortgage risk
involved. 

While there are little or no data available that compare truly
“blind” appraisals with market values, studies have been done of
an AVM’s ability to accurately value properties when collateral-
risk issues are present. In a large test where an AVM was run on
a pool of more than 50,000 transactions and a risk-behavior
score was also appended, AVM accuracy was evaluated by collat-
eral risk-score cohort. The study revealed that as the risk-
behavior score increased—indicating higher degrees of mort-
gage risk and potential for fraud—the accuracy of the AVM
declined. 

In fact, the AVM was more than 150 percent more accurate
for transactions with the lowest risk-behavior score versus
transactions with the highest risk-behavior score.  

In addition to accurately identifying the underlying risk
associated with the property value determination, the risk-
behavior methodology identifies the sustainability of the pro-
posed value within the local real estate market. Real estate price
trends are readily available and hotly debated, especially given
the historically unprecedented recent price appreciation, but
the trends are always measured at relatively high levels of mar-
ket disaggregation (in metropolitan areas, states or even
nationally). 

Conversely, real estate markets are often more localized and
not always trending in a similar manner to their parent geogra-
phy. In particular, small pockets can often be experiencing lots
of market stress and depreciation even while the larger market
looks good. 

For example, many are familiar with parts of Atlanta that
have been widely reported as active foreclosure and fraud mar-
kets in recent years. This has been the case even while Atlanta
as a whole has experienced steady home-price appreciation over
the same period. Further, a market that has high levels of fore-
closure activity must be a local market experiencing deprecia-
tion; otherwise, the properties could be sold by the borrowers to
avoid foreclosure. The downward pressure is persistent because
foreclosure activity itself exerts further downward pressure on
prices and feeds the supply of inexpensive or undervalued prop-
erties for fraud perpetrators looking to engineer mortgage fraud
schemes for profit. 

Research conducted by CoreLogic of more than 150,000
loan transactions reveals that for every 1 percent increase in the
local market foreclosure rate, the likelihood of fraud increases
by approximately 4 percent. The highest risk-behavior scores
can indicate the presence of more than five times as much fore-
closure activity than the lowest risk-behavior scores. 

Risk-behavior scoring identifies the local market that is
likely to experience market depreciation and volatility, regard-
less of the larger surrounding market behavior.

Risk behavior also considers the position of the property
within the market-price distribution and looks for positive
(waterfront views, on a golf course, etc.) or negative (industri-
al sites, railroads, pollution sources, etc.) externalities to
explain the position. For example, one would expect a proper-
ty at the top of the market range with waterfront views to
maintain its position as opposed to a property at the top of the
market price distribution that is next to an industrial site or
railroad track. 

In another study by CoreLogic of more than 1 million prop-
erties with known loan performance, it was found that unsus-
tainable properties were almost twice as likely as sustainable
properties to enter severe delinquency within the first year. For
properties whose value was identified as being in the unsustain-
able category, risk-behavior scores were 240 percent higher
(see Figure 1). 

THIRD-PARTY RISK
Third parties contribute to risk behavior based on the ability

and ethics of the professionals involved in any particular transac-
tion. Clearly, the better the appraisers or more experienced the
mortgage brokers, the more capable they are at valuing a proper-
ty or packaging a loan for underwriting. Conversely, there are
third parties who do not do as good a job and consequently add
risk to the mortgage transaction. 

Third parties do not work solely for one mortgage lender, so
it is necessary to understand the risk associated with third par-
ties across all the loan transactions with which they are associ-
ated. By analyzing the third party across the industry, risk
behavior can be quantified for third parties who are associated
with loans that are more likely to have an increased level of
mortgage risk. 

The analysis of the third party is important, because research
by CoreLogic and Carlsbad, California–based BasePoint Analyt-
ics has shown that less than 20 percent of the mortgage broker
population can be associated with the vast majority of early
delinquencies. Of course, the vast majority of brokers are not
fraudulent and are associated with performing loans. Because of
the need to separate the good-risk brokers from the bad-risk
ones, scoring evaluates the broker business across the industry
for valuation risk and sustainability issues. 

In CoreLogic’s research into the ability of risk behavior to
identify brokers with higher-than-expected mortgage risk, bro-
kers with the highest risk-behavior scores have as much as 3.5
times the levels of early seriously delinquent loans as do bro-
kers with low-risk-behavior scores. 

This ability to quantify third-party transaction risk is
unique to risk-behavior methods, and therefore furthers the
ability to accurately measure mortgage risk over and above
that of traditional mortgage-risk methods.

BORROWER RISK
Borrower risk is traditionally evaluated with FICO scores

that measure the borrower’s historical payment propensity on
credit obligations. These have been very predictive of the bor-
rower’s ability to pay the mortgage obligation, but they do not
consider other attributes of the borrower that can also
increase risk. 

For example, there are a number of other potential risk
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issues that traditional credit scoring techniques (FICO) do not
address. These include having been foreclosed upon; being
associated with a large number of loan transactions; owning
a large number of properties; overstating income relative to
the income trend implied by historical ownership patterns;
and a stated income above the means implied by a borrower
history. 

The evaluation of a borrower’s historical relationship to
real estate to identify his or her behavior specific to owning
property and paying mortgage obligations improves the under-
standing of the mortgage risk associated with that borrower.
CoreLogic’s research on the influence of borrower real estate
ownership behavior indicates that risk-behavior methods can
identify borrowers who are 15 percent more likely to be associ-
ated with a seriously delinquent loan, because of these types of
borrower characteristics. 

Because traditional borrower risk scores do not consider the
mortgage risk associated with historical patterns of a borrower’s
real estate transactions, the risk-behavior methodology of deter-
mining borrower risk adds a new dimension to the way in
which borrower risk is measured.

The evaluation of borrower income is also considered in
risk-behavior scoring. The riskiness of the borrower, for
example, with stated income loans, is determined based on
the reasonableness of the stated income relative to expec-
tations of what peers in the same occupation are earning,
but also relative to the income precedent set by their real
estate ownership and location history, and repayment
capacity. 

For example, does the stated income seem reasonable given
where the borrower currently resides? In the presence of other
risk-behavior factors, the risk of high overstatement of income
as identified by these risk-behavior scoring techniques can
quadruple the likelihood of serious delinquency and significant-
ly increase severity loss. 

Traditional risk measurement assumes the stated income is
valid, and evaluates the risk under this assumption. Given the
potential for stated incomes to be inflated, the risk-behavior
methodology takes into account this added risk to more fully
evaluate borrower risk.   

Measuring mortgage risk with risk-behavior scores
Given that a risk-behavior scoring framework can identify
mortgage risk and fraud in ways described earlier in this arti-
cle, it is reasonable to assume that risk-behavior measure-
ment would provide increased predictability to traditional
mortgage-risk models. A major rating agency tested this
assumption with a study to determine whether risk-behavior
scoring could improve the
accuracy of i ts  exist ing
credit-risk models. 

Based on a sample of
more than 500,000 loan
transactions with known
loan performance, the rat-
ing agency determined the
credit risk based on mod-
els of default likelihood
combined with models of
severity given default. This
method yields the expect-
ed loss associated with the
loan given its characteris-
t i c s .  The  r i sk -behavior
scores were also provided for the 500,000 transactions so they
could be included in the default-likelihood and loss-severity
models.

The study showed that as risk behavior increased, the likeli-
hood of default increased for any loan given a predefined cred-
it quality. Furthermore, the loss severity also increased. In fact,
the highest-risk loans were more than 3.5 times likelier to go
into default than the lowest-risk loans. The same set of high-
risk-score loans were likely to experience almost twice the loss
severity of the lowest-risk-score loans. Therefore, the expected
loss (the combination of default risk and loss severity) was
almost seven times higher for high-risk loans than for low-risk
loans (see Figure 2). 

“We experienced this with our own testing,” says Andy
Chawla, senior vice president of enterprise risk management
for Impac Mortgage Holdings Inc., Newport Beach, Califor-
nia. “Our testing demonstrated as much as a 100-point FICO
swing when evaluating credit factors with our risk analysis. In
other words, we found that a borrower with a 650 FICO and a
low collateral/borrower/third-party risk score actually per-
formed at the same level as a 750 FICO borrower with a high
risk-behavior score. As a result of these findings, Impac now
uses the adjusted score encompassing FICO, LTV, CLTV [com-
bined LTV ratio], property, borrower and third-party elements,
to provide a loan-level risk-assessment process as a part of
Impac’s lending policy. This has helped us segment loans for
risk analysis in default management, improved underwriting
decisions, random audits in quality control and loan-loss fore-
casting,” Chawla says.  

Case study: High risk-behavior score identifies potential
fraud
Many pools of mortgage transactions are now evaluated with
the risk-behavior scoring methodology by secondary-market
firms in an effort to efficiently and cost-effectively identify
potential fraud and collateral risk. 
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One recent property exemplifies the type of transaction a
high risk score may identify. Based on the information in the
loan-risk report and a review of the appraisal with a value
opinion of $240,000, significant issues were found. In partic-
ular, it became apparent that the sales history of the subject
property was not accurately reported. Omissions included no
identification of the most recent sale (which happened to be
a foreclosure at $170,000), as well as a prior foreclosure on
the property for $74,000. In fact, the property was associated
with 14 transactions or loans since 1999.    

The risk report identified 35 nearby sales within 0.42 miles,
ranging from $5,500 to $270,000, with an average price of
$143,609 and a median price of $145,000. Those findings indi-
cated the appraisal opinion of value was well above the nearby-
market range. 

Based on these results, a field inspection was performed. The
following are some significant highlights from the field
reviewer’s commentary:

■ “Nearby sales had potential to be considered as compara-
ble sales, and should have been analyzed or at least mentioned
in the report.”

■ “Tenant occupancy is significant within the neighbor-
hood to such an extent that the income approach (gross rent
multiplier, or GRM) should have been developed and then
considered.”

■ “An AVM value indication appears to support the median
and average price range from the collateral risk report. The
appraised value is in the upper ranges of value in the neigh-
borhood, even as reported by the appraiser who indicates a
predominant value of $100,000.”

■ “There are unreported significant issues with the subject
property’s site and view.”

■ “The subject is located in an area of mixed-property uses,
and there is a large correctional facility 1/2 block south.”

■ “The building next door to the subject is an abandoned
restaurant or commercial building, with its access driveway on
the property line, within a few feet of the subject dwelling.”

■ “The subject appears to be vacant and abandoned (field
inspection was approximately six months after the date of
appraisal), with broken windows, trash and debris littering
the site.”

■ “The marketability and value of the subject is not credi-
bly supported by the appraisal. The immediate neighborhood
appears to offer better substitutions for comparable sales than
those utilized in the report.”

Based on an analysis of sales, the review appraiser ren-
dered an opinion of $120,000—only 50 percent of the
original appraised value of $240,000. In this particular
case, the risk-behavior scoring was high because it was
able to identify the value as being high within the mar-
ket, yet not supported by any positive externalities. Fur-
thermore, it  was able to identify the volatil ity, lack of
homogeneity, nearby negative externalities and the sordid
prior history as described by review and field inspection.
Clear ly, this  t ransact ion had a  s ignif icant  amount  of
potential severity risk. The secondary-market firm did
not buy this loan and was therefore able to avoid this
severity-risk exposure.

Gaby Arena, senior vice president, national appraisal
manager, GreenPoint Mortgage Funding Inc., Novato, Cal-
ifornia, fully appreciates the ability of the risk-behavior
scoring methodology to help GreenPoint identify and
address such situations. “These new risk-scoring tools are
imperative in today’s volatile lending environment. They
help us utilize our limited human resources to the greatest
possible extent by pinpointing higher-risk transactions.
They help us protect the risk of the company while still
making well-supported loans,” Arena says.

The bottom line
Risk-behavior scoring is a proven, predictive measure of cred-
it risk and likelihood of fraud when added to the options the-
ory model of credit risk and traditional borrower and loan
characteristics. It is revolutionizing the analysis and predic-
tion of credit risk similar to the way FICO scores revolution-
ized our understanding of borrower risk and loan perform-
ance.  The distinction is that the risk-behavior scoring
framework focuses on collateral, while FICO scores focus on
the borrower. 

The analysis undertaken with the rating agency discussed
earlier, as well as studies performed by lenders and the capital
markets, have proven that risk-behavior scoring can significant-
ly improve credit-risk determinations and protect lenders
against mortgage fraud.  

These findings have significant implications for the future of
mortgage loan pricing, allocation of regulatory capital, collater-
al due diligence and appraisal review, and fraud mitigation. In
the months and years to come, it is likely that risk-behavior
scoring will continue to gain popularity among mortgage
lenders and the capital markets. 

As this framework becomes an accepted standard—like
FICO before it in the 1990s—these new benefits will be
recognized by the mortgage banking community. Their
further adoption will  improve the quality and under-
standing of mortgage risk, make mortgage lending more
efficient and mortgage fraud a more difficult and costly
endeavor.  MIB

Mark Fleming is chief economist with CoreLogic, Sacramento, California. He can

be reached at mfleming@corelogic.com.
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