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Over the past decade, theinsurance
industry has begun using credit
historiesto create credit scoresfor individu-
alswho apply for or, sometimes, renew
automobileand other insurance policies. A
“credit score,” typically anumber between
200 and 1,000, isameasure of aperson’s
financial responsibility. Insurersusethese
scores (“high” if aperson’scredit history
isgood, “low” if not) in rate-making
decisions, raising premiumsfor individuals
with poor credit history and lowering
premiumsfor thosewith good credit
history. Additionally, someinsurersmay
usecredit scoresin underwriting proce-
dures, including placement of policyholders
within groups. Insurance companiesvary
widely inwhether, where, and the extent to
whichthey usecredit scoring.*

Isthere, infact, aconnection between
credit history and the potential toincur
insuranceloss? The practice of credit
scoringininsurance hasfueled much public
policy debate, in part becauseit isnot
immediately understood why one’scredit
history should berelated to one’ sautomo-
bileinsuranceclams. In addition, some
evidencesuggestsstrong public agreement
with the concept that an insurance applicant
should be charged apremium reflective of
the actual risk he or she bringsto the
insurance company.? Thus, inexamining
therelationship between credit scoring and
loss history, researchers must first ask
whether astatistically significant relation-
ship indeed existsbetween thetwo. And,
second, istheinformation contained inthe
credit score” new” information not already
usedin pricing theinsurance?

Underwriting Variables and Insurance
Classification

Insuranceis, by itsvery nature, the
substitution of group-based ex-ante premi-
ums (asmall lossknown with certainty in
advance) for the uncertain or fortuitousloss
that may berealized by individualswithin
the group. Thefinancial strength of agroup
allowsindividualsto pay arelatively small
deterministicamount (apremium) to avoid
the potential of catastrophic loss. A homo-
geneousgroup of exposedindividuals,
facing the same potential low probability
but high severity event, can pool their
expected | ossesthrough advance premium
paymentsand accurately predict theaverage
lossto be experienced by the group. Some
groupsof policyholders, however, will be
predicted to havelarger-than-averagel osses
(e.g., young maledrivers), and others,
lower-than-averagel osses.

Therefore, to ensurehomogeneity within
individual groups, anumber of groupsare
created, with the characteristics of members
withineachgroup beinginternally cons stent.
Thevariables used to create these groups
arecalled classification or underwriting
variables. Individualsare placed into
appropriate classesto achievethe homoge-
neity necessary to promoterate equity. A
fundamental purpose of thisclassification
isto alow theinsurer to charge an insured
apremium proportional to the expected cost
and the associated underwriting risk that it
isperceived to bring to theinsurer. What
hasbeen termed “ unfair discrimination”
between risksoccurswhen priceand
average expected cost are not proportional .



Insuranceregulation
generdly recognizesthat
insuranceisnot unfairly
discriminatory when
insurersdistinguish
among risksand group
themintohomoge-
neous poolsonthe
basisof distinct |oss-
cost projections.

Insuranceregulation generally recognizes
that insuranceisnot unfairly discriminatory
wheninsurersdistinguish among risksand
group theminto homogeneouspoolsonthe
basisof distinct loss-cost projections—
provided that thisisnot doneonthebasis
of certain“protected” variables such as
race, national origin, and ethnicity. The
newest variableto be proposed for usein
insuranceclassificationisthecredit score.

The Texas Study of Credit Scoring

Inthe summer of 2002, then-Lieutenant
Governor Bill Ratliff asked the Bureau of
Business Research (BBR), asanonpartisan
andindependent researchunit, toinvestigate
whether astatistically significant relationship
existsbetween credit score and insurance
|oss. To effect thisassessment, theresearch
team obtained arandom sample of auto-
mobileinsurancepolicies, includingloss
histories, premiums, and other variables,
from severa of thelargest companies
writing automobileinsurancecoveragein
Texas. Thesepolicieswerematchedwith
thecredit history of thenamed insured onthe
policy to create adatabase that included both
policy informationand creditinformation
(includingasummary “ credit score”), but
excludedinformation about race, ethnicity,
income, or geographiclocation.

Inthisstudy, companiessellinginthe
Texasautomobilemarket wereranked
according to the number of premiums
writteninthe state. Theinsurerscomprising
thetop 70 percent of the market were asked
to provide arandom sample of new or
renewing automobilepoliciesfromthefirst
quarter of 1998.2 Fiveinsurers, including
those with both standard and nonstandard
subsidiaries (County Mutuals), supplied
datafor the study, with the number of
policies produced by each insurer corre-
sponding to itsmarket share. Includedin
thedataobtained werethe age of the named
insured onthepolicy, theannualized
premium for the policy, and theincurred
losses (including actual and reserved for
losses) for the policy.

Theinsurance companiessubmitted
information on 175,647 separate policiesto
Choicepoint,acommercia firmthat provides
underwriting information productsfor the
insurance industry. Prior to transmittal to
the BBR, Choicepoint obtained the credit
history for thepolicies namedinsured by
matching on name, address, or Social

Security number, and removed all individual
policyholder identifying characteristicsand
company marketing-sensitiveinformation.
Choicepoint created asummary credit score
for each policy. A small number (.0012
percent) of clearly anomalouspolicieswere
deleted from the database. The net sample
on which testswere conducted was 175,433
policies: 22,284, or 12.7 percent, had no
credit scores (the* no hit group”) because
these policiesdid not have sufficient or
matchableinformation or credit history to
create acredit score, and 153,149 had credit
scoresmatched.

Is There a Relationship Between Incurred
Losses and Credit Score?

The data obtained were broken into
decilesaccording to the credit score. Figure
1 showsthe averageincurred dollar lossfor
each policy in each decile. Over theentire
dataset, the averageloss per policy was $695.
For thosepoliciesin thelowest 10 percent
of credit scores, thisaverage losswas $918,
whereaswithinthehighest credit score
decile, the averageloss per policy was $558.
Thus, the averageloss per policy ishigher
for thelowest credit score deciles and lower
for thehighest credit scoredeciles. Asthe
figureillustrates, the statistical correlation
betweenincurred |ossesand credit scoreis
extremely high and statistically significant.

Does Credit Scoring Add New Information?

For every dollar in premiumsreceived,
automobileinsurance companiesallocatea
certain amount to pay claimsand loss
adjustment expenses. Theremaining amount
goesfor administration costs, taxes, profit,
and commissions. Theratio of incurred
lossespluslossadj ustment expensesto earned
premiums—known asthelossratio—is a
frequently used measure of performancefor
agroup of automobileinsurancepolicies.
For the companiesexamined here, the
average company lossratio varied from 58
percent to 74 percent, with an average of 61
percent acrossall companies. Because
differentinsurershavedifferent underwriting
guidelinesand different risk profilesfor
their businesses, the“target” lossratio
differsfrominsurer toinsurer. Theinsurer
setspremiums (using such underwriting
criteriaasage, type of automobile, coverage,
deductible, territory wheredriven, and age
and gender of driver) in such amanner asto
target theinsurer’sdesired lossratio. If the
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Thelossratio incorpo-
ratesthe multitude of
underwriting variables
and isan appropriate
variablefor ng
thestatistical usefulness
of anew potentia
underwritingvariable
such as credit score.

Figure 1
Average Incurred Losses Within Each Group for
Policies Grouped by Credit Score Decile

dollars

1,000 918
900 v 16 1< credit score decile = worst credit
800 91 10th credit score decile = best credit

No credit Ist 2nd 3rd
history
available

703 g31 -

5th 6th 7th 8th 9th  10th

---credit score decile--

Note: each column represents 15,500 policyholders.

underwriting characteristicsfor thegroup
indicatethat an expected losswill exceed
thetarget lossratio, theinsurer raisesthe
premium for thisgroup. Smilarly, the
premiumwill beloweredif the expected |oss
ratio falls short of the target.

Because of therandom nature of individual
accidents, it makes senseto measurethe
averagelossratio for large groups of
policiesand not individual policyholders.
Somegroupsmay exhibit higher accident
frequenciesthan other groups and submit
claimsat ahigher rate. If premiumswere
not adjusted upward for, say, younger
drivers, thelossratio for thisgroup would
be higher than thetarget ratio. However, the
lossratio for younger driversasagroup
adjustsdownward whentheir premiumsare
raised. Theoretically, thisadjustment process
continuesuntil theinsurance company
achievesitstarget lossratio, at which point
thelossratio for younger drivers should
approximatethelossratio for older drivers
inasmuch asincreased premiumshave
already compensated for increased | osses.

If done correctly, thisadjustment process
makesthelossratio for theinsurer constant
acrossall groups of drivers, with no group
being charged premiumsdisproportionate
toitsanticipated losses. Thisiswhy theloss
ratio isused asthe benchmark for determin-
ing equity among policyholder groups. The
expected lossratio for policieswithina
classof policiesdefined by their underwrit-

ing characteristics has already, to the best
ability of theinsurer, accounted for the
effect of existing underwriting variableson
losses. Indeed, if systematic deviations
from thetarget lossratio appear for agiven
underwriting class, the premiumsfor this
classwould be adjusted to removethisbias.
Any variationin lossratio within the class
should be due strictly to random or
nonsystematic error. Conversely, if an
analysisof aparticular potential underwrit-
ing variable showsthat it issignificantly
related to thelossratio for theinsurer, then
thisvariable sinfluence on losses has not
been accounted for by previousadjustments
in premiums, and itsinclusion asanother
underwriting classification variableadds
valuein determining premiums.Thus, the
usefulness of adding an additional under-
writing variable can be assessed by seeing
whether thevariableissignificantly related
tothelossratio.

Accounting for Company Differences

Asmentioned earlier, differentinsurers
havedifferent target markets, different risk
profiles, and, consequently, different target
lossratios. Theabovediscussionimplies
that for any one particular insurer, theloss
ratio incorporatesthe multitude of under-
writing variables and is an appropriate
variablefor ng the statistical useful-
nessof anew potential underwriting
variable such as credit score.
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Thisstudy found that
poor credit history
strongly relatesto
Insurancelossesinthe
automobileinsurance
industry.

However, if oneinsurer or group of
insurers had both alower average credit
scorefor itsclienteleand ahigher average
lossratio than the automobileinsurance
industry asawhol e, then an examination of
credit scoresversuslossratios might
indicate arelationship dueto aninsurer
effect rather thanto anintrinsic relationship
between credit score and lossratio. For the
dataexamined, the credit scoresfor the
standard market are significantly higher
than the credit scoresfor the nonstandard
market. Thismost likely representsthe
“safety valve” rolethat the nonstandard
market insurersplay in Texas, providing
insurance for those unabl e, for onereason
or another, to obtain insurancein the sandard
market. Theway to avoid confounding the
statistical analysisdueto the possible
correlation of company lossratioswith
both incurred losses and credit scoresisto
usearelativelossratio for each policy,
whererelativelossratio isdefined asthe
lossratiofor the policy divided by the
averagelossratio for theinsurer issuing the
policy. Thisavoids potentially spurious
findingsduesolely toinsurer differences.

Figure 2 illustratesthe findings. For the
named insuredsin thelowest 10 percent of
the credit scores, therelativelossratio for
their policiesaveraged 53 percent higher
than expected, whereasfor thenamed
insuredsin the highest 10 percent of the
credit scores, therelativelossratio aver-
aged 25 percent lower than expected (where
by construction, arelative lossratio of one

wasthe expected lossratio over all policies
without using credit scoring). The no credit
history group has an averagelossratio of
1.07, or 7 percent higher than expected.
Statistical analyses confirmed thevisual
relationship apparentinfigure 2. Aregresson
analysisof therelativelossratio on credit
scorewashighly significant (p<.0001).
Thisindicatesthat thereislessthanalin
10,000 chancethat the relationship ob-
served between credit scoreandrelative
lossratio could be dueto chance alone.

Findings, Limitations, and Implications

Thisstudy found that poor credit history
strongly relatesto insurancelossesin the
automobileinsuranceindustry. Insurers
actuaries can use thisrelationship to better
predict anindividua’slosscosts, to
differentiate moreeffectively between
classesof insureds, andto pricetheir firms
policiesmorecommensuratewiththerisks
that the policyholder bringsto theinsurer.
Thiswill resultinfewer cross-subsidies
from oneclassor group of policyholdersto
another, reinforcing thegoal of equitable
ratesamong variousgroupsof policyholders.

However, thisstudy wasnot designed to,
nor doesit, answer anumber of important
public policy questions. Certain critics
arguethat credit information collected by
thethree main credit bureaus (TransUnion,
Experian, and Equifax) can contain inaccu-
rateinformation on consumersand their
credit histories. Suchinaccuracieswould
then compromiseany subsequent credit

Figure 2
Average Relative Loss Ratios Versus Credit Scores
for Total Market Dataset
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scorecreated by third-party commercial
firmslike Choicepoint for useinthe
insuranceindustry, not to mention credit
scorescreated by insurance companies
themselves. Inthe present study, if the credit
information containsinaccuracies, andif
theinaccurate variables happen to be
among the subset of variablesused to
createthe credit score, then the credit
scoresgenerated will beinaccurate aswell.
Although it was beyond the scope of this
study to examinethe accuracy of the credit
report supplied, it should be noted that
random and occasional errorsin credit data
would not significantly weaken thestati<ti-
cdl correlationfound in theresults.

Animportant provisoregardinginferences
that can be drawn from this study relates
tothecredit scoreitself. Theanaysisinthe
study used the credit score created by
Choicepoint. Individua insurancecompanies
can (and do) useindividual credit histories
to createtheir own model sand credit scores.
If anindividua insurancecompany can create
a“better” (more predictive) credit score
model, therel ationship between credit
scoring and losseswill beeven stronger than
that found in thisstudy. Conversely, if an
insurance company producesaless
predictivecredit scoring model, the
relationship found heremay be stronger
than that observed by such aninsurer.
Thus, results presented here should be
viewed asillustrative of therelationship
that can be determined between credit scoring
andlosses.

Asisthegenera practiceintheinsur-
anceindustry, the credit score generated by
Choicepoint was based on acredit match
withtheidentifying characteristicsof the
named insured. For multipledriver
policies, each driver might have adifferent
credit scoreand differentincurred | osses.
Consequently, anamedinsured (afather,
for example) could haveavery good credit
history, but the young son driving onthe
policy could have many incurred losses.
Insuch acase, a“good” credit score
would be associated with apolicy having
highincurred losses. Inthisregard, the
current study should beinterpreted as
showing asignificant rel ationship between
the credit score of the named insured and
lossesfor everyoneon the policiesand not
asshowing arelationship between the
credit scoreof anindividual driver and the
losses of that particular driver.

A common criticismof credit scoringand
itsusein underwriting decisionsisthat it
may di scriminate against low-incomeand/or
minority applicants, and that itsuse, in effect,
amountsto“redlining.” Somewithinthe
insuranceindustry maintainthat their under-
writing and rate-making practicesare blind
with regard to ethnicity andincome. The
database used in this study did not contain
information on named insured income,
ethnicity, or physical address (other than
rather gross delineation of rating territory for
some but not all insurers), so the results of
thisstudy cannot and do not addressthisissue.

Notes

1. Thecredit scoredescribed hereistail oredtoinsurance
lossesandisoften called aninsurancecredit score. Itis
distinct fromtheuseof credit history by, for example,
banksto assesswhether or not to approvealoan.

2. Inresponseto the statement “ peopl e shoul d pay
different ratesfor car insurance based uponthedegree
of risk they represent to theinsurance company,”
1,000 persons polled had an average scoreof 3.36 on
aone-to-four scale, with onedenoting strong
disagreement and four representing strong agreement
(GallupMarch 1991). SeeBest Review (Property/
Casualty Ed.), vol. 91, no. 11 (March, 1991), p. 12.

3. Thisexamination period was chosen becauseat
thistimemost of theinsurerswerenot using credit
scoringinrate-making decisions, sothepremium data
collected werenot confounded by credit history. Also,
morecompletepolicy lossinformation, including paid
lossesand reservesfor losses, could beobtained (it
takestimefor claimsto pay out).

4. Breaking thelossinto frequency of lossand
severity of loss, two additional analyseswere
performed. Alogisticregressionanaysiswas
conducted to determinewhether theexistenceof a
positiveclaim (incurredlossgreater than zero) was
significantly related to credit score. Eachpolicy was
classified astowhether apositivelossor nolosswas
experienced. Thiswasthenrelatedto credit score
usinglogisticregression. It wasfoundthat therewasa
statistically significant rel ationship between credit
scoreandthelikelihood of apositiveclaimbeingfiled
(p<.0001). Another analysiswasperformedto
ascertainif thesizeof theclaimwasrelatedto credit
score. For this, aregression of therelativelossratioon
credit scorewasperformed using only thosepolicies
havingadtrictly positiverelativelossratio. Again,
credit scorewassignificant (p<.0001), i ndicating that
thesizeof thelossisalsosignificantly relatedto credit
score. Finally, usingthedatagrouped by credit score
decilesexhibitedinfigure 2, the correl ation between
credit scoreandrelativelossratiowascalculated. The
correlation |r|was.95, whichisstatistically and
substantively significant. Thus, boththelikelihood of
aclaim, and the size of theclaim should it occur, are
significantly related to credit score.

Random and occasional
errorsin credit data
wouldnot significantly
weaken the statistical
correlationfoundinthe
results of thisstudy.
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Glossary of Terms
for the Bureau of Business Research
Credit Score Study

Credit score--a measure, usually a number between 200 and 1,000, of a
person’sfinancial responsibility based on different variablesin a
person’s credit report and credit history. It is developed to relate to
insurance losses and is distinct from the use of credit history for loans.

Incurred loss--aloss, in dollars, paid by an insurance company on aclaim
by an insured on an insurance policy. Incurred losses in the study
included actual losses paid and reservesfor losses not yet paid.

I nsured--the person or policyholder covered by an insurance policy.
L ossratio--the sum of actual paid losses, |oss expenses, and loss reserves

divided by the premiums paid by the insured for agiven period of

Nonstandar d mar ket company--aninsurance company in Texas (inthe
automobile insurance industry these are County Mutuals) whose rates
are not regulated by the state and who usually insures higher-risk drivers
than do standard market companies.

Sandard mar ket company--an insurance company in Texaswhose rates
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Announcement

The 2003 edition of Texas
Tradeand Professional Associa-
tionswill bereleasedin May 2003
by the Bureau of BusinessResearch.
Since 1951, thisdirectory has
provided information on associa
tionswith headquartersin Texas.
Thenew edition listsassociation
name, address, phone and fax
numbers, web address, executive
officer, publicationtitles, and number
of membersfor morethan 900
associations. Listingsare alpha-
betical by name, and thedirectory
alsoincludescity and subject
indexes. The databaseisalso
availableon CD-ROM or dis-
kette. For ordering information,
contact RitaWright at 888-212-
4386 or email at
RitaWright@bus.utexas.edu.
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