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(57) ABSTRACT 

A computer-implemented process of developing a person 
level cost model for forecasting future costs attributable to 
claims from members of a book of business, Where person 
level data are available for a substantial portion of the mem 
bers of the book of business for an actual underwriting period, 
and the forecast of interest is for a policy period is disclosed. 
The process uses development universe data comprising per 
son-level enrollment data, historical base period health care 
claims data and historical next period claim amount data for 
a statistically meaningful number of individuals. The process 
also provides at least one claim-based risk factor for each 
historical base period claim based on the claim code associ 
ated With the health care claim and provides at least one 
enrollment-based risk factor based on the enrollment data. 
The process also develops a cost forecasting model by cap 
turing the predictive ability of the main effects and interac 
tions of claim based risk factors and enrollment-based risk 
factors, With the development universe data through the appli 
cation of an interaction capturing technique to the develop 
ment universe data. 
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FIG. 1: OVERVIEW OF PROCESS FOR PRODUCING THE PRODUCTS 
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H6. 2: Overview of information flows when performing service bureau work for a 
client. 
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FIG. 3: Overview of information flows when installing software, for cost 
forecasting and pricing, into the clients operating system 
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FIG. 4: Data Collection 

Feb. 19, 2009 Sheet 4 of 13 US 2009/0048877 A1 

402 Request: 
Variable request by customer 
Layout 
Control totals 
Descriptions of data elements 

404 
Customer sends 

Layout 
Sample database to test 
layout 
Control totals 
Description of data elements 

l 
406 

Data 

408 
Request full 
database 

410 

corresponds 

Report problems to 
customer and 
request new test 
data set or layout 



Patent Application Publication Feb. 19, 2009 Sheet 5 0f 13 US 2009/0048877 A1 

FIG. 5: Define Time Periods for Cost Forecasting Analysis 
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FIG. 6: Initial Data Preparation 
(Standard for Claims and Enrollment Data Elements) 
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FIG. 7: Match and Merge Enrollment and Claims Data 
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FIG. 8: Aggregation of claims, risk factor coding, and additional data validation. 
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FIG. 9: Developing Cost Forecasting Models, Winsorized Data 
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FIG. 11: Scoring, Testing and integrating the data 
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FIG. 12: Group-level models and adjustments 
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FIG. 13: Price Optimization 
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INSURANCE CLAIM FORECASTING 
SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based on provisional applica 
tions 60/249,060, ?led Nov. 15, 2000, and 60/267,131 ?led 
Feb. 7, 2001, which are incorporated by reference herein. 

REFERENCE TO PROGRAM LISTINGS 

[0002] A computer program listing appendix has been sub 
mitted on compact disc for this disclosure. The material on 
that compact disc is incorporated by reference herein. The 
compact disc was ?led with 2 copies, and contains the fol 
lowing ?les with: 

NAME OF FILE DATE OF CREATION SIZE IN BYTES 

APPENDIX.TXT May 14, 2001 281,991 

The names above are the names of the ?les on the compact 
disc, the dates are the dates the ?les were created on the 
compact disk, and the siZe in bytes is the siZe of the ?le. Please 
note that there is a glossary of terms included at the end of the 
Background section. 

BACKGROUND OF THE INVENTION 

[0003] This invention pertains to health, disability and life 
insurance systems, particularly including processing data (in 
the business of health insurance) for estimating future costs or 
liability and setting optimal pricing. For convenience, we call 
one embodiment of our invention More Accurate Predictions 
for Health Insurance Premiums or MAP4HIP. 
[0004] Group health insurance is typically priced through a 
series of steps. Historical claims costs are calculated by sum 
ming the costs of insured individuals. Actuaries estimate what 
the general cost in?ation trend will be next period. If an 
insured group is large enough to have credible experience 
(historical costs), the in?ation trend may be applied to the 
historical claims experience to produce an estimate of the 
expected claims for next period. A pro?t margin and admin 
istrative costs are added to the expected group claims costs to 
produce the so-called “experience rate”. An underwriter 
reviews the group’s experience and adjusts the cost and pro?t 
margin-based price depending on special circumstances and 
competitive pressure. The standard practice is to use group 
level data for estimating costs and setting prices except for 
very small groups, individual policies or speci?c medical stop 
loss insurance. Information on the insured’s (i.e., individu 
al’s) medical conditions is typically not used when group 
level data are used for underwriting and pricing the group’s 
aggregate cost forecast. 
[0005] The current standard practice for estimating future 
health care costs for groups of 50 or more employees plus 
their dependents uses one of two methods or is a combination 
of those methods. If the group is large enough to have cred 
ible, stable experience, the historical costs are assumed to be 
the best estimate of next period’s costs after a cost trend factor 
for in?ation has been included. If the group is too small to 
have credible historical costs, many groups are combined 
together and averaged so that a stable demographic look-up 
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table of historical average costs by age group by gender by 
family siZe can be developed and used as a weighting mecha 
nism for estimating the expected future costs for non-credible 
groups. Cost trend factors for in?ation are then applied. If a 
group does not have completely credible or non-credible 
experience, a blended average of its experience and a demo 
graphic look-up table forecast is used. These standard actu 
arial methods do not account for person-level trends in his 
torical costs nor medical information about the person. 

[0006] Small groups (i.e., 50 or fewer employees plus their 
dependents) or individual medical policies may use medical 
questionnaires from initial enrollment applications as input to 
an underwriter for estimating next period’s group-level costs. 
Manual underwriting is expensive due to the labor intensity 
and is prone to variability among underwriters as their expe 
rience varies. 
[0007] Some state Medicaid HMO programs (e.g., Colo 
rado and Maryland) and federal Medicare HMO programs are 
using statistical algorithms that make person-level cost fore 
casts based on diagnoses from the computerized medical bills 
and demographic factors. These “risk adjustment” methods 
do not use procedures or historical person-level costs as the 
governments do not want incentives for increased utiliZation 
of services and spending more money. The governments’ 
intent for HMO payments or managed care is to make pay 
ments proportional to the insured populations need for care 
based on their health conditions but not on prior care. How 
ever, historical cost is the single best predictor of future medi 
cal cost for credible groups. Not using it as part of the fore 
casting method decreases the accuracy of the forecast. 
[0008] Some medical insurance companies may be using 
such “risk adjustment” algorithms used by Medicare, Med 
icaid and others intended for managed care co st forecasting or 
payment allocation. However, the prospective use of histori 
cal costs, types of services and procedures as well as diag 
noses and demographics, as well as combinations of these 
variables, to produce more accurate cost forecasts than “risk 
adjustment” algorithms using only diagnoses and demo 
graphic factors, would be desirable. 
[0009] There are person-level diagnosis and procedure 
models that measure the e?iciency of medical practices (i.e., 
costs of care given the patient’s conditions). These models are 
typically concurrent or retrospective in nature and not pro 
spective. Symmetry’s ETGs are a good example of this class 
of models. It lacks cost experience as a predictor since that is 
intended as the dependent variable. It also may limit use of 
demographic variables. Forecasting models would be desir 
able which are prospective and not designed for concurrent or 
retrospective analysis. The methods of the present invention 
can be applied to concurrent data to develop models for e?i 
ciency analysis, as will be described. 
[0010] Stop loss health (or medical) insurance is typically 
purchased by self-insured employers that wish to limit their 
medical expense exposure. The most common form of medi 
cal stop loss insurance is known as “speci?c stop loss” insur 
ance which is a high deductible (usually $25,000 to $100, 
000) insurance policy per insured person. Speci?c stop loss 
medical insurance is designed to protect the employer or other 
payer from large catastrophic medical expenses such as those 
incurred for liver transplants or care for neonates with major 
repairable congenital anomalies. The standard method for 
underwriting speci?c stop loss medical insurance uses a 
demographic look-up table to estimate costs for individuals 
whose medical expenses were under 50% of the deductible in 
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the previous year. If an insured’s medical expenses were over 
a predetermined amount, such as over 50% of the speci?c 
deductible, the insured’s medical records are reviewed manu 
ally by an underwriter, and next year’s costs are estimated by 
the underwriter or a doctor or nurse using their experience and 
expert opinion. Manual medical underwriting for speci?c 
stop loss has the same problems as manual underwriting for 
small group medical insurance; it is expensive and prone to 
underwriter variability. 
[0011] Frequently, “aggregate stop loss medical insurance” 
coverage is also purchased by the employer. Aggregate cov 
erage (exclusive of speci?c payments) means that the insurer 
will pay the employer’s or other payer’s medical cost obliga 
tions for a covered group if those costs exceed an agreed upon 
amount (i.e., an “attachment point”). The attachment point is 
typically de?ned as 125% of the group’s expected cost in the 
insured period. The industry standard for calculating the 
expected cost is substantially the same method as used for 
fully insured plans. In other words, if the group is large 
enough to have completely credible experience, the last year’s 
experience is modi?ed by forecast in?ation and increased by 
25% to produce the 125% attachment point. If the group’s 
experience is partially credible, then a weighted combination 
of experience and demographic look-up table model is used 
with an in?ation forecast and increased 25% to calculate the 
125% attachment point. When the group is too small to have 
credible experience, the demographic look-up table model is 
used as the starting point then trended in?ation increased by 
25% is used to calculate the 125% attachment point. Aggre 
gate only medical stop loss insurance has been recently 
offered by one company (Cairnstone) to credible groups, and 
we believe that it uses group-level experience plus trended 
in?ation to estimate future costs. Price is usually determined 
by competitive pres sure but the inventors are not familiar with 
proprietary techniques used by the insurers. 
[0012] We are including a glossary of terms that are used in 
describing the invention so that we are precise in our descrip 
tion. Additionally, SAS computer code and CART modeling 
language will be included to provide concrete examples of the 
implementation of the process or products. The software 
Appendix found on the compact disc ?led with the present 
disclosure contains computer code (minus copyrighted for 
mats) of a simpler embodiment of the invention. That code is 
in SAS and S Plus and the regression tree used is RPART. 
Details are provided for the fully insured renewal product. 
The aggregate only stop loss product uses the same steps for 
cost estimation. The short term disability, long term disability 
and life insurance products use the same techniques for fore 
casting but the dependent variables are changed to re?ect the 
insurance type. 

GLOSSARY OF TERMS 

[0013] 1. Aggregate only stop loss health insuranceiA 
health insurance product for self funded employers that want 
to cap their maximum liability. The aggregate only policy will 
pay off costs above an agreed upon limit (i.e., the attachment 
point). Usually, the attachment point is 125% of expected 
costs but it could be 110% or some other amount. The 
expected costs are estimated using an embodiment of this 
invention or using standard actuarial methods. Aggregate 
only stop loss does not include speci?c stop loss. However, 
speci?cs can be combined with aggregate stop loss. In that 
case the speci?c payments are not included in the costs 
counted against the aggregate attachment point. 

Feb. 19, 2009 

[0014] 2 Base PeriodiA period of typically 12 consecu 
tive months prior to the lag period during which services were 
provided to some enrollees and re?ected by claims entered in 
a computer ?le. In practice, it may be more or less than 12 
months. Risk factors are coded on data from the base period. 
These data are used to forecast the next period costs. In other 
words, these data are used to calculate the predictors for the 
development model and are not used for underwriting actual 
health insurance policies. 
[0015] 3 Book of BusinessiThe insurance of a given type 
(e.g., small group, individual, large group) for all persons 
covered by an insurer at a point in time or during a speci?ed 
period. An insurer may have multiple books of business. 
[0016] 4 Bias TestiA comparison of observed to predicted 
values from a model. The totals of both these values are equal 
to the total population which served as the standard in the 
preparation of the model. Bias tests determine whether or not 
there is any meaningful systematic disparity between 
observed and predicted cost when persons are sorted by pre 
dicted values, age or family composition or other character 
istics. Disparities are considered as bias which better models 
eliminate or reduce. Another related measures sorts by the 
actual rather than the predicted values and is a measure of the 
accuracy of the forecasts. 
[0017] 5 Candidate Predictor VariableiAn array of vari 
ables derived from the CI (client insurer) database and avail 
able to the statistical software which selects those which are 
most predictive of the dependent variable (e.g., by stepwise 
OLS, CART regression trees). 
[0018] 6 Claim amount: This is the total cost or payments 
made by the insurer. 
[0019] 7 Claim codes: These include ICD-9-CM diagnosis 
and procedures, CPT codes, National Drug Codes and other 
standardiZed coding systems values such as SNOWMED 
codes. 
[0020] 8 Claim-based risk factors: These are risk factors 
derived from the claim code, claim amount and transforma 
tions of the claim amount, type andplace of services, provider 
type, units of service and other information contained on a 
health care claim. These risk factors are present in either the 
base or underwriting period. 
[0021] 9 Clinical risk factors: Risk factors derived from the 
claim codes, type and place of service and provider type but 
not solely from the claim amount. 

[0022] 10 Client Insurer (CI)iThe insurance entity for 
which the invention is to be applied. 
[0023] 11 Concurrent Cost ModelsiUsed synonymously 
with Retrospective Cost Models and de?ned elsewhere. 
[0024] 12 Costs of health careiMay be de?ned as either of 
the following. Measured in dollars (usually per person per 
day in this application) 
[0025] a. Claimsitotal bills for care submitted to the 
insurer for reimbursement 
[0026] b. PaymentsiThe amounts actually paid by the 
insurer. Payments are always less than the claims due to 
deductibles, bene?ts and non-covered services. 
[0027] 13 Cost In?ationiUsed synonymously with cost 
trend. The secular trend in costs per person for health care due 
to changes in practice patterns and price per service. Does not 
usually consider changes in a population’s health care needs 
which are usually minimal in the short run. Differs from pure 
price in?ation such as that measured in the consumer price 
index (CPI). 
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[0028] 14 CredibilityiThe degree to which this experi 
ence may con?dently be used as the basis for future rates 
relates to its credibility. 
[0029] 15. Demographic look-up tableiThis is a method 
used by actuaries to estimate group-level costs when the 
group is too small to have credible experience. Average costs 
are calculated across a large pool of groups and averages are 
calculated by cell in a table of age by sex by family compo 
sition or other similar demographics. The appropriate cell 
amounts are applied to each person or employee in a non 
credible group and summed to calculate its expected cost. 
[0030] 16 Dependent MeasureiThe dependent measure is 
the forecast of the model through application of the interac 
tion capturing technique. A transformation may be applied to 
the dependent measure to calculate the claim amount (e.g., 
multiplying a probability by an average cost). For health 
insurance and medical stop loss insurance the dependent 
measure is the future cost of health care for the population 
which comprises the CI book of business at the time the rates 
are to be quoted. For short-term disability the dependent 
measure is disability days. For long term disability and life 
insurance the dependent variable is the probability of the 
event. 

[0031] 17 Enrollment-based risk factorsiThese are risk 
factors that are derived from the enrollment information only 
such as age, sex, relationship to the enrollee, length of enroll 
ment, geographic locale and type of coverage and does not 
include claim information or claim amount. The employees 
salary, disability coverage terms and term life insurance cov 
erage terms may be included in the enrollment ?le also. 
[0032] 18 Experience modeliThis is a method used by 
actuaries for estimating cost next year at the group-level. If 
the group is deemed credible, the last year’s cost (or experi 
ence) is considered to be the best estimate of next year’s cost. 
A cost trend is added to account for medical in?ation for next 
year’s cost. 
[0033] 19 GroupiA group is a collection of one or more 
people that are covered by one insurance policy. A traditional 
group is a collection of employees and their dependents that 
work for an employer at a location. A group can be an indi 
vidual or a family by purchasing an “individual” health insur 
ance policy where the remaining immediate family may also 
be covered by the policy. 
[0034] 20 Health InsuranceiInsurance for the array of 
bene?ts covered by the health insurance policies of the client 
insurance company or a self-insured company including hos 
pital, surgical and medical care plus drug bene?ts for some 
plans. Medical insurance is used as a synonym. 

[0035] 21 Hybrid Tree AnalysisiThe use of regression 
trees (or other analytic method output) as input to other 
regression models such as OLS, median and logistic regres 
sion or neural networks. Additionally, a model’s output (e.g., 
regression or neural network) may be used as input into the 
regression or probability tre. 
[0036] 22 Interaction Capturing TechniqueiA math 
ematical and logical transformation of independent variables 
that predicts a response or dependent variable. The interac 
tion capturing technique includes main effects, interaction 
effects and possibly time series effects. Statistical techniques 
that are examples of interaction capturing techniques include, 
but are not limited to, ANOVA, regression methods (e.g., 
linear, logistic, shrinkage, robust, ridge), regression trees, 
moving averages and autoregressive moving averages, look 
up tables, means, probability models, clustering algorithms 

Feb. 19, 2009 

and many other methods. Data mining techniques that are 
examples of interaction capturing techniques include, but are 
not limited to, decision trees, rule induction, genetic algo 
rithms, neural networks, nearest neighbor and other data min 
ing methods. 
[0037] 23 Lag PeriodiA period between the base period 
and the next period or the underwriting and policy period 
which is required because of delays in ?ling claims, preparing 
or revising model weights, calculating premium rates and 
submitting them to insured groups in a timely way. 
[0038] 24 MAP 4 HIPiThis is an acronym of More Accu 
rate Predictions for Health Insurance Premiums which in turn 
is a brief title for our invention for its application to health 
insurance. 
[0039] 25 Next PeriodiTypically a 12 consecutive month 
period subsequent to the base period and the lag period that 
contains the data that comprise the dependent variable used in 
the development model. Actual insurance policies are not 
written for this period but are underwritten for the policy 
period. 
[0040] 26 Policy PeriodiTypically a 12 consecutive 
month period subsequent to the underwriting period and the 
lag period that contains the data that comprise the actual cost 
borne by the insurer. These costs are forecast using the appli 
cation of the development model to the data from the under 
writing period with appropriate adjustments made for 
assumptions about in?ation. 
[0041] 27 Prospective Cost ModelsiThe candidate pre 
dictor variables relate to a time period which precedes the 
dependent variable. 
[0042] 28 Retrospective Cost ModelsiThe candidate pre 
dictor variables relate to the same time period as the depen 
dent variable. 
[0043] 29. Speci?c stop loss health insuranceiA health 
insurance coverage for self-funded employers or other payor 
that has a very high deductible per person. Usually the 
deductible is at least $10,000 and may be as high as $500,000 
per person. Typically the deductible is between $25,000- and 
$100,000 perperson and is meant to pay for catastrophic care. 
[0044] 30 Standard populationiThe cases in the data set 
which are used to select predictor variables and to weight 
them by their relation to the dependent variable. For this 
invention, the cases are an insured population. 
[0045] 31. Subscriber unitiThe family unit that health 
insurance premium is charged by. For example, the simplest 
are two units: 1) a single person and 2) two or more people. 
Single person, married couple and three or more people is a 
common classi?cation but more detailed versions are also 
used. The subscriber is the employee. 
[0046] 32 Third Party Administration or TPAiA company 
that processes the health insurance claims for a self funded 
employer. The TPA may be part of an insurance company or 
not. 

[0047] 33 Underwriting PeriodiA period of typically 12 
consecutive months prior to the lag period during which ser 
vices were provided to some enrollees and re?ected by claims 
entered in a computer ?le. In practice, it may be more or less 
than 12 months. Risk factors are coded on data from the 
underwriting period. These data are used to forecast the 
policy period costs. In other words, these data are used to 
calculate the predictors for the model that is used for under 
writing actual health insurance policies. 
[0048] 34 WinsoriZeiData are WinsoriZed if the most 
extreme observations on one or both ends of the ordered 
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samples are replaced by the nearest retained observation. Our 
cost distributions have no loW cost outliers and hence Win 
soriZation is applied only to the high end of the ordered 
sample. 

BRIEF SUMMARY OF THE INVENTION 

[0049] One aspect of the invention contemplates a com 
puter-implemented process of developing a person-level cost 
model for forecasting future costs attributable to claims from 
members of a book of business, Where person-level data 
regarding actual base period health care claims are available 
for a substantial portion of the members of the book of busi 
ness for an actual underWriting period, and the forecast of 
interest (i.e., future claim amount) is for an actual policy 
period Which can be, but is not necessarily contiguous With 
the actual underWriting period, having the steps of: 
[0050] providing development universe data comprising 
person-level enrollment data, historical base period health 
care claims data and historical next period claim amount data 
for a statistically meaningful number of individuals, Where 
the person-level data on a health care claim comprises at least 
a claim code and a claim amount; 
[0051] providing at least one claim-based risk factor for 
each historical base period claim based on the claim code 
associated With the health care claim and providing at least 
one enrollment-based risk factor based on the enrollment 
data; and 
[0052] developing a cost forecasting model by capturing 
the predictive ability of the main effects and interactions of 
claim based risk factors and enrollment-based risk factors, 
With the development universe data through the application of 
an interaction capturing technique to the development uni 
verse data. 

[0053] A further aspect of the invention contemplates a 
computer-implemented process Wherein the interaction cap 
turing technique is selected from the group consisting of 
median regression tree techniques, least square regression 
tree techniques, rule induction techniques, ordinary least 
squares regression techniques, median regression techniques, 
robust regression techniques, genetic algorithms, rule induc 
tion, clustering techniques and neural netWork techniques. 
[0054] Yet another aspect of the invention is a computer 
implemented process Wherein the person-level next period 
cost forecasts are adjusted by modifying the extant cost fore 
cast by the expected cost trend. 
[0055] A yet further aspect of the invention is a computer 
implemented process of Wherein the datum from the claims 
used as predictors consist essentially of the claim- and enroll 
ment-based risk factors and the claim amount is a standard 
iZed cost of services provided and the model is used to allo 
cate prospective payments to health care providers. 
[0056] A still yet further aspect of the invention is a com 
puter implemented process Wherein the data used from the 
claims data consist essentially of the claim code and selected 
mandatory procedures and the claim amount is a standardized 
cost of services provided during the same time period as the 
base period and the model is used to evaluate the e?iciency of 
health care providers. 
[0057] Another aspect of the invention is a computer imple 
mented process of forecasting future claim amounts attribut 
able to claims from members of a book of business for an 
actual policy period, Wherein the model development uni 
verse comprises data from the members of a book of business 
to be insured, further comprising: 
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[0058] applying the cost-forecasting model to the actual 
underWriting period person-level data of each of the members 
of the book of business to generate a person-level actual 
policy period cost forecast for each member of the book of 
business; and 
[0059] producing a group-level forecast for the actual 
underWriting period from the person-level forecasts of each 
member of the group by totaling the person-level actual 
policy period cost forecasts for the group for the policy 
period. 
[0060] Yet another aspect of the invention is a computer 
implemented process comprising the step of: setting insur 
ance reserves based on group-level forecast for the actual 
policy period, Wherein the policy period is a reserving period 
for claims that have not occurred or that have occurred but not 
been reported. 
[0061] Yet still another further aspect of the invention is a 
computer implemented process, Wherein claim amounts are a 
mix of fee for service payments and capitation payments so 
that the base and underWriting periods risk factors are 
appended to include dummy variables for the presence of 
capitation payments by provider type and the cost estimate in 
the next and policy periods is the fee for service cost that must 
be supplemented With the expected capitation payments. 
[0062] Still another aspect of the invention is a computer 
implemented process of developing a hybrid person-level 
health care claim cost forecasting model for forecasting 
future medical costs attributable to health care claims from 
members of a book of business, Where person-level data are 
available for a substantial portion of the members of the book 
of business, comprising the steps of: 
[0063] providing development universe data comprising 
person-level data for a statistically meaningful number of 
individuals, the person-level data comprising continuous 
variable data and categorical variable data; 
[0064] processing ?rst the continuous variable data for 
each individual With a continuous processing technique that 
captures the predictive ability of main effects and interactions 
of continuous variables to generate a person-level continuous 
variable model; and 
[0065] processing the categorical variable data for each 
individual including the output from the continuous process 
ing technique With a categorical processing technique that 
captures the predictive ability of main effects and interactions 
of categorical variables to generate a person-level categorical 
variable model; 
[0066] Wherein the person-level continuous variable model 
and person-level categorical variable model together com 
prise a hybrid person-level health care claim amount forecast 
ing model. 
[0067] Yet another aspect of the invention is a computer 
implemented process of developing a claim amount forecast 
ing model for use in forecasting the future claim amount for 
members of a book of business, Where person-level data are 
available for a substantial portion of the members of the book 
of business for an actual base period, and the claim amount of 
interest for forecasting purposes is an actual next period 
Which can be, but is not necessarily contiguous With the actual 
base period, comprising the steps of: 
[0068] processing the base period data having claims to 
generate a having-claims claim amount forecasting model; 
and 
[0069] processing the base period data Without claims to 
generate a Without-claims claim amount forecasting model, 
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[0070] wherein the having-claims cost forecasting model 
and the Without-claims forecasting model comprise a claim 
amount forecasting model. 
[0071] Yet another aspect of the invention is a computer 
implemented process of developing a health care claim 
amount forecasting model for use in forecasting the future 
medical claim amount for members of a book of business, 
Where person-level data are available for a substantial portion 
of the members of the book of business for an actual base 
period, and the claim amount of interest for forecasting pur 
poses is an actual next period Which can be, but is not neces 
sarily contiguous With the actual base period, comprising the 
steps of: 
[0072] providing development universe data comprising 
person-level data for a statistically meaningful plurality of 
individuals, Wherein the person-level data for an individual 
comprises health care claims data for the individual and the 
data on a health care claim comprises at least a claim amount 

and a claim code; 
[0073] WinsoriZing the person-level data to yield inlier data 
and outlier data; 
[0074] processing the inlier data to generate an inlier cost 
forecasting model; and 
[0075] processing the outlier data to generate an outlier cost 
forecasting model; 
[0076] Wherein the combination of the results of the inlier 
and outlier cost forecasting models together produce a per 
son-level claim amount forecast model. 
[0077] Another aspect of the invention is a computer 
implemented process of comprising: 
[0078] WinsoriZing the inlier data to yield inlier data hav 
ing claims and inlier data Without claims; 
[0079] processing the inlier data having claims to generate 
an inlier-having-claims claim amount forecasting model; and 
[0080] processing the inlier data Without claims to generate 
an inlier-Without-claims claim amount forecasting model, 
[0081] Wherein the inlier-having-claims cost forecasting 
model and the inlier-Without-claims forecasting model com 
prise an inlier claim amount forecasting model. 
[0082] A still further aspect of the invention is a computer 
implemented process of forecasting a claim amount attribut 
able to claims from members of a book of business during an 
actual policy period, comprising the steps of: 
[0083] providing person-level data, comprising enrollment 
data for members of a book of business to be insured for an 
actual underwriting period that can be, but is not necessarily, 
contiguous With the actual policy period; 
[0084] providing a model development universe of person 
level data, comprising enrollment data from the historical 
base period and historical next period heath care claims data 
for a statistically meaningful number of individuals; 
[0085] providing enrollment-based risk factors for each 
historical base period and providing next period claim 
amounts; 
[0086] developing a health care cost-forecasting model for 
the enrollment data by capturing the predictive ability of main 
effects and interactions of enrollment-based risk factors 
through the application of an interaction capturing techniques 
to the model development universe; 
[0087] applying the health care cost-forecasting model to 
the person-level underWriting period enrollment data of each 
of the members of the book of business to generate a person 
level expected cost forecast for the policy period for each 
member of the book of business; and 
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[0088] producing a group-level forecast for the expected 
cost of the policy period from the person-level forecasts of 
each person of the group by totaling the person-level expected 
cost forecasts for the actual policy period. 
[0089] A still further aspect of the invention is a computer 
implemented process of forecasting costs attributable to 
claims from members of a book of business during an actual 
policy period, comprising the steps of: 
[0090] providing person-level data, comprising enrollment 
data and actual underWriting period health care claims data, 
for members of a book of business, Where the person-level 
data on a health care claim comprises at least a claim amount 
and a claim code and the actual underWriting period can be, 
but is not necessarily, contiguous With the actual policy 
period; 
[0091] providing a model development universe of person 
level data, comprising enrollment data, historical base period 
health care claims data and historical next period claim 
amount data for a statistically meaningful number of indi 
viduals, Where the person-level data on a base period health 
care claim includes at least a claim amount and a claim code; 
[0092] providing claim-based risk factors for each histori 
cal base period based on the claim code associated With the 
health care claim and providing at least one enrollment risk 
factor based on the enrollment data; 
[0093] developing a cost-forecasting model by capturing 
the predictive ability of main effects and interactions of risk 
factors through the application of an interaction capturing 
technique to the model development universe; 
[0094] applying the cost-forecasting model to the person 
level data of each of the individuals or members of a group to 
generate a person-level actual policy period expected cost 
forecast for each member of the group; and 
[0095] producing a group-level forecast for the actual 
policy period from the person-level forecasts of each indi 
vidual or member of the group by totaling the person-level 
cost forecasts for the actual policy period. 
[0096] Yet a further aspect of the invention is an automated 
system for forecasting future costs attributable to claims from 
members of a book of business during an actual policy period 
comprising: 
[0097] a central processing unit; 
[0098] an insured person database, accessible by the pro 
cessor, Wherein the database comprises person-level enroll 
ment data and actual underWriting period health care claims 
data, for members of a book of business to be insured, Where 
the person-level data on a health care claim comprises at least 
a claim amount and a claim code; 

[0099] a model development universe database, accessible 
by the processor, Wherein the second database comprises 
model development universe of person-level data, compris 
ing enrollment data, historical base period health care claims 
data and historical next period claim amount data for a sta 
tistically meaningful number of individuals, Where the per 
son-level data on the base period health care claim includes at 
least a claim amount and a claim code; 

[0100] a risk factor encoder, accessible by the processor, 
Wherein the risk factor encoder encodes claim-based risk 
factors for each historical base period based on the claim code 
associated With the health care claim and the risk factor 
encoder encodes at least one enrollment risk factor based on 
the enrollment data; 
[0101] a model generator, accessible by the processor, that 
generates a cost-forecasting model by capturing the predic 



US 2009/0048877 A1 

tive capacity of the main effects and the interaction of the risk 
factors assigned by the risk factor encoder to forecast the 
historical next period of the model development universe data 
using the historical base period data; 
[0102] a person-level cost generator that applies the cost 
forecasting model to the person-level actual underWriting 
period health care claims data of each of the members of the 
book of business to generate a person-level actual policy 
period claim amount forecast for each member of the book of 
business; and 
[0103] an actual policy period group-level cost forecast 
generator that totals the person-level actual next period fore 
casts for each member of the group to generate an actual 
policy period group-level cost forecast. 
[0104] Still another aspect of the invention is a computer 
implemented process of forecasting costs attributable to 
claims from members of a book of business during an actual 
policy period, comprising the steps of: 
[0105] means for providing person-level data, comprising 
enrollment data and actual underWriting period health care 
claims data, for members of a book of business, Where the 
person-level data on a health care claim comprises at least a 
claim amount and a claim code and the actual underWriting 
period can be, but is not necessarily, contiguous With the 
actual policy period; 
[0106] means for providing a model development universe 
of person-level data, comprising enrollment data, historical 
base period health care claims data and historical next period 
claim amount data for a statistically meaningful number of 
individuals, Where the person-level data on a base period 
health care claim includes at least a claim amount and a claim 

code; 
[0107] means for providing claim-based risk factors for 
each historical base periodbased on the claim code associated 
With the health care claim and providing at least one enroll 
ment risk factor based on the enrollment data; 
[0108] means for developing a cost-forecasting model by 
capturing the predictive ability of main effects and interac 
tions of risk factors through the application of an interaction 
capturing technique to the model development universe; 
[0109] means for applying the cost-forecasting model to 
the person-level data of each of the individuals or members of 
a group to generate a person-level actual policy period 
expected cost forecast for each member of the group; and 
[0110] means for producing a group-level forecast for the 
actual policy period from the person-level forecasts of each 
individual or member of the group by totaling the person 
level cost forecasts for the actual policy period. 
[0111] A still further aspect of the invention is a group 
insurance product comprising: 
[0112] an identi?cation of the types of bene?ts Which are 
agreed to be provided by an insurer to or on behalf of mem 
bers of a group, Which Will be incurred by members of said 
group during a future time period; and 
[0113] a stated monetary insurance premium including a 
forecast of said bene?ts, estimated costs of administering the 
insurance product, and optionally, an estimated pro?t, 
[0114] Whereby an insurer agrees to cover the identi?ed 
bene?ts in exchange for the payment of the stated monetary 
insurance premium. 
[0115] Yet another aspect of the invention is a method of 
pricing group insurance including a cost of future bene?ts 
according to the computer-implemented process of forecast 

Feb. 19, 2009 

ing future medical costs attributable to claims from members 
of a group during an actual underWriting period, comprising 
the steps of: 
[0116] providing an expected amount of administrative 
costs allocable to providing health insurance coverage to the 
group; 
[0117] providing a minimum acceptable expected pro?t; 
[0118] totaling the group level cost forecast, expected 
amount of administrative costs, and minimum acceptable 
expected pro?t are to yield a total minimum price, and 
[0119] providing a plurality of expected probabilities of 
retention for the group corresponding to a plurality of pos 
sible prices greater than or equal to the total minimum price, 
each possible price also having an expected pro?t that is the 
amount of the price over the group level cost forecast plus the 
expected amount of administrative costs; and 
[0120] calculating a plurality of possible maximum pro?ts 
by multiplying each of the plurality of possible pro?ts by the 
corresponding expected probability of retention, Wherein the 
largest possible maximum pro?t, is used to price the group 
insurance. 
[0121] Still another aspect of the invention is a method of 
underWriting an insurance product comprising the steps of: 
[0122] providing an identi?cation of the coverage of the 
insurance product Which identi?es the conditions of payment 
under the product during a policy period; 
[0123] providing person-level health care claim informa 
tion comprising enrollment data, and base period and under 
Writing period claim data, the claim data comprising claim 
codes having associated claim costs; 
[0124] capturing the predictive ability of the person-level 
health care claim information through the application of an 
interaction capturing technique; and 
[0125] forecasting a predicted cost of the insurance product 
during the policy period based on the identi?cation of the 
coverage of the insurance product and the captured predictive 
ability of the person-level health care claim information; 
[0126] Wherein each of diagnosis and CPT based risk factor 
is independent of the sequence in time of other diagnosis and 
CPT based risk factors. 
[0127] A further aspect of the invention is a method of 
underWriting an insurance, for insuring short term disability 
costs Wherein the interaction capturing technique uses a 
dependent measure from the next period and policy period 
comprising the number of STD days in the policy period and 
Weights the dependent measure by the expected cost per day 
for the STD to produce the person-level expected STD costs 
and summed across the group to produce the group’s expected 
STD cost. 

[0128] A still further aspect of the invention is insuring long 
term disability (LTD) claims Wherein a dependent measure 
for generating the cost forecasting model is the probability of 
a LTD claim in the policy period Where the probability is 
Weighted by the net present value of the LTD and applying the 
cost forecasting model to the person-level data produces per 
son-level expected LTD costs Wherein summing the person 
level expected LTD costs across the group to produce a 
group’s expected LTD cost for an actual policy period. 
[0129] A still yet further aspect of the invention is a cost 
forecast produced for ?rst-dollar health insurance. 
[0130] Another aspect of the invention is a cost forecast 
produced for stop loss health insurance. 
[0131] A still further aspect of the invention is a cost fore 
cast produced for aggregate-only stop loss health insurance. 








































































