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Introduction 

This paper describes a model which can be used for developing actuarial 
projections of expected costs for benefit programs which allow employees to 
choose between benefits or benefit options. Such programs have become popular 
in the United States in recent years, as an alternative to traditional approaches to 
providing employee benefits. 

The model addresses the medical benefits portion of total program costs, although 
the approach outlined could as  well be applied to  other benefits. The purpose of 
the model is to provide a tool for the benefit consultant to  use in illustrating the 
projected claim costs of flexible benefit programs for decision-making by 
employers. Potential anti-selection by employees represents the primary risk 
raised by such programs. 

The paper provides an overview of the model, and describes the process involved 
in establishing base data, selecting assumptions, and developing cost projections. 
Some examples of the types of factors required are illustrated, using values 
developed by the author's firm, Milliman & Robertson, Inc., with permission. As 
noted in the paper, the values used are now somewhat dated, and might not be 
applicable to current situations without adjustment. They are  intended to provide 
an indication of the types of factors required. Appendix 5 of the paper includes an 
example of the application of the model. 

The author wishes to  acknowledge the significant contribution made by his 
associate, Jack H. Esterkin, M.A.A.A., to  the ideas expressed in the paper. 

1. Flexible Benefit Programs -- An Overview 

Employee benefit programs in the United States have traditionally been provided 
on a uniform basis for all employees. Some benefits, such as  Life insurance or 
Disability Income, might be a function of salary or position. Medical benefits 
generally varied only for different geographic locations or operating divisions of 
the organization, perhaps as  a result of using different carriers or due to 
collective bargaining agreements. 

This approach resulted in a broad spread of risk for the employer, or insurer 
providing the benefits due to the inclusion of all, or some minimum requirement of 
all employees and their dependents. An employee's only choice was whether to  
elect the coverages being provided for himself and his dependents. The spread of 
risk provided a basis for projecting future program costs, although such costs were 
always subject to  fluctuation due to trends in charges or utilization. 



A significant change in this approach has occurred since the early 1980's -- the 
introduction of flexible benefit programs. These programs offer the employee an 
opportunity of selecting between different benefits. The growth in popularity of 
such programs has resulted from several factors: 

Employer concerns about total program costs. By limi?ing their 
contributions to these programs, or adjusting the costs of the options, 
employers may have a greater opportunity to control their total program 
costs. This represents a movement toward defined contributions for health 
and welfare benefits, analogous to the replacement of defined benefit 
pension plans by defined contribution plans. 

Changing demographics of the work force, and recognition of different needs 
of different employees. The U.S. work force today includes significantly 
more women, and more two-worker families, than in the past. This has 
resulted in the duplication of benefit coverage. It has also led to employee 
interest in other programs such as dependent care, which have not usually 
been offered by employers. 

Favorable treatment of such programs for Federal Income Tax purposes 
under Section 125 of the Internal Revenue Code. Subject to certain 
discrimination requirements, employers continue to be able to deduct the 
costs of these programs, and they are not considered to represent ?axable 
income to employees. While such programs have been implemented mainly 
by larger employers, they are of considerable interest to smaller employers 
as well. 

A flexible benefit program may incorporate options related to almost all aspects 
of employee benefits. A full discussion of the design and administration of 
flexible benefit programs is beyond the scope of this paper. 

The objective of this paper is to focus on the actuarial concern with anti-selection 
which is represented by these programs. Allowing employees to choose between 
benefits or options encourages individuals to make choices which they consider to 
be in their own best interests. The result of these choices can be an unintended 
increase in program costs for the employer. 

The effects of anti-selection can be- anticipated, 'and offset to some extent by 
program design. This is most frequently done through limitations on movement 
between benefit levels, combining certain benefits, or careful pricing of benefit 
options or incentives. 

Because of the recent emergence of these programs, little experience is available 
regarding the selection patterns which might be expected, and the magnituae of 
costs attributable to potential anti-selection. The actuary serving as a benefit 
consultant to an employer considering such a program needs to be able to provide 
advice to the employer concerning the costs and risks associated with the 
availability of employee choices. One approach to this is the use of a flexible 
benefit model, as described in this paper. 



11. Overview of the Flexible Benefit Model 

Purpose of M o d g  

The purpose of the flexible benefit projection model is to provide a tool for the 
benefit consultant to use in illustrating the projected claim costs of flexible 
benefit programs. Employers need to understand the potential effect of the 
introduction of elements of choice into their employee benefit programs. While 
this paper describes a model applicable to the health portion of a benefit program, 
the principles involved could be equally applied to other benefits. 

The model has been prepared using LOTUS for use on an IBM-compatible personal 
computer. Documentation of the LOTUS worksheet and the operation of the 
program are not included in the paper. 

As noted above, the purpose of the model is to provide a tool for estimating the 
costs of an overall program of employee medical care benefits which include a 
choice of benefit options. The projected costs are developed based on certain 
assumptions regarding the relationship of claim costs between types of contracts 
(employee only, employee and spouse, family, etc.), benefit levels, and the effects 
of selection of specific benefit choices by the covered individuals. 

An ti-selection 

The process of anti-selection means that, given a choice as to benefit options 
available, there will be an incentive for individuals who believe that they are more 
likely to use benefits to select benefit programs which provide more, rather than 
less, of these benefits. In contrast, individuals considering themselves better than 
average risks are more willing to select lesser benefits. This process is further 
complicated by the need to provide some form of reward or incentive to those 
individuals electing lesser benefits. This incentive represents a portion of the 
employer's expected savings resulting from the selection of the lesser benefit 
level. 

The average claim cost per employee of any given group can be considered to be 
composed of a distribution of claim costs represented by all of the individuals in 
the group. Factors such as age, sex, health status, and type of contract will 
affect claim costs. In the course of a contract year, some individuals will have no 
claims, and, hence a claim cost equal to zero. Other individuals will have claim 
costs equal to many times the average claim cost observed for the group as a 
whole. If individuals are asked to choose between an option of reduced benefits 
(the core option) and their current benefit option (a richer option), and are given a 
cash incentive to select the core option, the total program costs after selection 
can be seen to be composed of the sum of the benefit costs for each of the two 
options and the amount of the incentive payments. 



The tendency of individuals who are in better than average health to elect the 
core option will result in an increase in the average claim cost of the individuals 
remaining in the current option, more than would be anticipated only by reflecting 
changes in the demographic factors involved. This pattern has frequently been 
observed in situations where a portion of a wup elects a Health Maintenance 
Organization (HMO) option when one is made available. The result of this 
increase, and the incentive payments to the individuals electing the core option, 
may well be a total program cost in excess of what would have been expected 
based simply on a consideration of the actuarial values of the core and current 
options. The flexible benefit model is intended to provide the capability of 
estimating such total program costs resulting from this process. 

Steps in model 

The operation of the model consists of several steps. The steps included in the 
process of applying the model to an individual group are as follows: 

1. The development of base data 

Identification of current demographic characteristics 

Analysis of current program experience 

2. Selection of assumptions 

Determination of relative value of benefits 

Selection of migration patterns from current to core options 

Identification of changes in demographic factors 

Identification of the group's substandard proportion and ratio 

Selection of incentive payments 

3. Projection of claim costs and program experience 

Development of a range of results based on alternative assumptions 

Consideration of projected results on a multi-year basis 

The following sections of this paper will discuss each of these steps in  greater 
detail, and will include examples of their application. 

The flexible benefit model described here considers on!y the projected claim costs 
of medical benefits. It is thus most applicable for use with self-insured benefit 
programs. While it can be adapted for use with premiums in the case of an insured 
program, additional consideration of the insurer's expense and profit loadings and 
rating practices would need to be made in applying the model in such situations. 



111. Development of Base Data 

Demographic factors 
1 

Medical claim costs vary due to demographic factors. These in41ude age, sex, 
contract type, and geographic area. Such factors are regularly reco'gnized by U.S. 
group health carriers in their manual rating systems. The flexible benefit model 
provides the capability of reflecting the age, sex, and contract distribution of 
individuals within a particular group. It may be necessary to reflect more than 
one geographic location, and the model has the capability of considering several 
locations of a oarticular erouo. No orovision has been made in the model for 
differences in ciaim costs ldue i o  diffeiences in geographic location, which can be 
significant in the U.S. These would need to be reflected by separate experience - - 
analysis of each location, as discussed below. 

Medical care claim costs increase with age for both males and females. Claim 
costs for females are generally higher than for males up to around age 60, a t  
which point the costs for males and females are quite similar. Claim costs for 
Husband and Wife, Parent and Child, and Family contracts are generally greater 
than those for a Single contract due to the presence of additional individuals. 
Such relationships will, of course, differ depending on the age, sex, and contract 
type associated with the claim cost being used as a basis of reference. 

Relative factors 

The model uses medical claim cost relative factors for each combination of age, 
sex, and four contract types (Single, Husband and Wife, Family, and Parent and 
Child) based on the total non-maternity and maternity claim costs of each 
category as developed from Health Cost Guide!ines developed by the author's 
firm. These relative values are displayed in Appendix 1, in an example of their 
application to the distribution of employees in a sample group in order to develop 
a composite factor applicable to the group. The composite factor is obtained as 
the ratio of a) the sum of the products of the number of employees in each 
age/sex/contract cell and the relative factor for the cell to (b) the total number 
of employees in the group. The composite factor thus reflects the distribution of 
employees in the group by age, sex, and contract type. The model provides output 
showing the composite factor for each contract type, in addition to the composite 
factor for the group as a whole. Comparison of these factors between contract 
types can be useful in considering the likely effect of migration between contract 
types on the overall composite factor for the group. 

Composite factor 

The development of the composite factor for the group is the first step in the 
operation of the model. It provides a reference base which is considered to be 
associated with the aggregate experience of the group. Changes in the 
distribution of the group or its component subgroups by age, sex, or contract type 



will result in changes in the composite factor. Based on the underlying relative 
value assumptions, such changes would be expected to result in corresponding 
changes in the claim cost level of the group or sub-group, relative to the original 
claim cost. 

Experience analysis 

The next step in the process of applying the model is the analysis of the current 
experience of the program. A complete description of this process is beyond the 
scope of this paper. Appendix 2 contains an example of the analysis applied to  the 
experience of a sample group. Considerations required for analyzing the prior 
experience of the group for use in the flexible benefit model include the following: 

1. Sources of experience data. Data necessary for experience analysis may be 
obtained from the renewal rating exhibits provided by carriers to the group, 
or from statistical analysis of the group's own experience maintained by its 
administrator. Since the validity of the projections produced by the flexible 
benefit model is directly related to the reliability of the experience data 
used, every effort should be made to analyze the current experience of the 
group accurately. 

The analysis and projection of a group's experience requires a consideration 
of several time periods: 

a. The experience period - the period of time for which experience is 
available. 

b. The rating or projection period - the period of time for which claim 
experience is to be projected. 

c. The current period - the time for which census information and the 
description of current benefits are provided. 

The analysis process requires evaluation of the current period information 
for its applicability to  ?he experience period data, the introduction of any 
necessary adjustments, and the projection of experience from the experience 
period to  the projection period. 

2. Identification of exposure. Since the model is applied to  projected claim 
costs, it is necessary to have a reliable exposure base for the purpose of 
determining current program claim costs. Since an implicit assumption in 
the model is that the current composite factor of the group is consistent 
with the experience being projected, it is necessary to determine whether 
there has been any significant change in the exposure distribution of the 
group by age, sex, or contract type over the experience period. 

Identification of incurred versus paid claims. Claim costs should be 
projected on an incurred basis. This will avoid distortions due to changes in 



the size of the group over time and the incorrect allocation of claims to 
different time periods. 

Selection of appropriate trend assumption. Since the purpose of the flexible 
benefit model is to develop a projected claim cost, it will be necessary to 
trend the group's experience into- the time period being considered. This 
requires the selection of an appropriate trend factor to be applied t o  the 
incurred claim experience of the group. In the case of very large groups, the 
progression of claim costs over the experience period can be considered in 
selecting a trend assumption. Since claim trends for individual groups can 
be subject to considerable fluctuation from year-to-year, however, 
significant consideration should also be given to the general level of trends 
which might be expected for the benefit program being considered. In the 
US., indications of such trend assumptions can be obtained from sources 
such as the medical care component of the CPI, rating trends being used by 
group health carriers, or assumptions developed from the use of econometric 
models. Since the projection process requires trending claims from the 
experience period to the projection period, different trend factors should be 
applied as necessary to  reflect recent experience. The trends used in the 
example in Appendix 2 should be considered as illustrative only. Trend 
assumptions used in practice should reflect an evaluation of factors 
considered likely to  affect claim cost trends. 

Consideration of potential volatility. As noted above, the experience of 
individual groups can fluctuate considerably from year-to-year. This can be 
due to the effects of individual large claims as well as  random fluctuation of 
the utilization level of the group. The experience results of any group 
should be reviewed to consider the extent to which they may represent an 
anomaly with regard to the expected level of the group's experience. 

Consideration of adjustments required. Since the flexible benefit model 
assumes that the ex~er ience  of the n o u p  is consistent with the current 
configuration of bene'fits, adjustments to the experience will be necessary to  
reflect any benefit changes which have occurred in the group, but which 
have not yet been fully reflected in the group's experience. The effects of 
such changes on the group should be estimated and properly reflected in the 
group's experience used as a projection base for purposes of the flexible 
benefit model. 

IV. Selection of Assumptions 

Benefit relationship factors 

The model includes benefit relationships for three sets of benefits: 
Comprehensive Major Medical, Wrap-Around Comprehensive Major Medical 
(assuming an underlying Blue Cross program of hospital benefits), and Base Plan 
Plus Supplemental Major Medical. Appendix 3 discusses the development of these 



relationships, and displays an illustrative table for Comprehensive Major 

' i 
Medical. The benefit relationships shown in Appendix 3 indicate the value of 
various benefit options indicated in relation to a standard benefit program of a 
Comprehensive Major Medical plan with 80%/20% coinsurance, $100 deductible 
and $2,000 out-of-pocket maximum (including the deductible). Thus, the 
relationship of any two programs can be determined by developing the ratio of the 
benefit relationship factors for the two programs. 

The end result of thi$ process is the ability of expressing the expected claim costs 
of the optional benefit program as a percentage of the claim cost of the current 
program. This is illustrated with an example in Appendix 3. 

The benefit relationships used must be based on various assumptions regarding the 
benefit programs involved. The relationships used should represent general 
indicators of the relationship of the expected claim costs of two or more benefit 
programs. In the model, they reflect only the expected effects of major 
variations in benefits. 

Selection patterns 

The assumption of some pattern of migration or selection of various benefit levels 
lies a t  the heart of the flexible benefit model. Many factors can affect the 
pattern of selection observed for any particular group. Such factors can include 
the length of time for which the benefit program has been in affect, the design of 
the current program and the options provided, the level of employee contributions, 
and the nature of the emolovee erouD and its location. A review of information - -  - 
currently available concerning employee selection patterns confirms a 
considerable degree of variability. For this reason, it is appropriate that each 
group be considered individually, and specific assumptio&re&ding selection 
patterns be assigned to the group. It is also desirable to illustrate the effects of 
alternative selection patterns on the projected claim costs of the group in order to 
illustrate the variability of results. 

Table 1 displays two suggested selection patterns (L and H) which are contained in 
the flexible benefit model. These patterns reflect some characteristics indicated 
by an analysis of examples available of actual multiple choice situations. These 
include a greater degree,of selection of the core benefit by individual contracts 
vs. all other contracts, and an expectation that such selection is likely to be 
concentrated more in the younger age groups than in the older age groups. This 
assumption is consistent with the expectation that employees who consider 
themselves more likely to use medical benefits will choose the richest options 
available, and conversely. Table 1 shows the expected portion of employees in 
each age category who will elect the core option, or lowest benefits avdlable. 
While the aggregate selection percentages corresponding to these factors will vary 
with the age and contract distribution of each group, pattern L should correspond 
to an overall selection level of the core benefits of about 10% of the group, and 
pattern H should correspond to an overall selection level of about 20%. These 
levels are considered to represent a likely range of selection of lower benefit 



options. Alternative assumptions could readily be used if indicated based on a 
survey or other data available concerning the group. 

Substandard proportion and ratio 

The final set of assumptions which affect the expected claim costs of the group 
af ter  the selection of benefit levels by the employees are the substandard 
proportions and ratios. In the earlier discussion of the composition of the claim 
costs of a group, it was noted that the aggregate claim cost of the group could be 
considered as a composite of a range of claim costs represented by the individuals 
covered. The term "substandard proportion" refers to that portion of the group 
which is assumed to have a claim cost (the "substandard ratio") significantly in 
excess of the average claim cost for the group. Tables 2 and 3 display the basis 
for these assumptions. These tables were developed from the claim frequency 
distributions which underlie the Health Cost Guidelines developed by the author's 
firm. Table 2 indicates the proportion of total claims for adults and children 
generated by the indicated portions of the total numbers of individuals exposed. 
Thus, 20% of adults are assumed to generate 89% of total adult claims. Similarly, 
20% of children generate 87.5% of all claims observed for children. Table 2 
indicates that a very small portion of the individuals in a particular group can be 
expected to generate a substantial portion of the claims for the group, e.g., 2.5% 
of adults generate almost half of all claims for adults, and 2.5% of children 
generate slightly more than half of all children claims. While some portion of 
these claims can be attributable to unforeseen events such as accidents, strokes, 
heart attacks, or premature births, another portion can be associated with known 
or chronic conditions requiring medical care. It is these lat ter  conditions which 
lead to anti-selection when a choice in benefit levels is provided. 

Table 3 indicates the expected ratio of the claim costs for various stratifications 
of adults and children to  the average claim costs for all adults and children. It 
shows that, if the  20% of the group having the highest claim costs are considered, 
the ratio of the claim costs for all such adults and children is approximately four 
times the average claim cost for all adults and children. Similarly, the 1% of 
individuals having the highest claims costs represent ratios of 30 to 1 for adults, 
and 40 to  1 for children, relative to the average adult and child claim cost. 

Because of the significant contribution of unpredictable claims to the claim cost 
experience by the highest utilizers of a given group, the results shown in Table 3 
cannot be used directly for the purpose of assuming the substandard proportion 
and substandard ratio of a given group. The model assumes that  the proportion of 
individuals designated as substandard elects the highest available benefit and 
experiences the substandard ratio identified in the model. The example 
application of the model in Appendix 5 illustrates a substandard proportion of 5%, 
and a substandard ratio 10 to  1. The results of Table 3 indicate that the 5% and 
10 to 1 assumptions are relatively close to the expected ratio. Considering the 
results shown in Table 3, a substandard ratio of 5 to 1 might be considered 
appropriate with a substandard proportion ranging from 2.5% to 10%. A 
substandard ratio of 10 to 1 might be considered appropriate in connection with a 
substandard ratio ranging from 1% to 5%. 



Using the results shown in Table 3 directly would represent an assumption that the 
highest utilizers were all aware that they will incur large claims. Since this is not 
likely to  be the case, some modification of these factors must be used. 

The sensitivity of the projected claim costs to alternative assumptions can be 
illustrated by substituting these assumptions and determining the effect on the 
results produced by the model. 



Flexible Benefit Model 

Table 1 

Suggested Selection Patterns 

(% o f  Employees in Category Electing Core or  Lowest Benefits Available) 

Individual All Other 
Age Group Contracts Contracts 

Pattern L 

Less than 30 20% 

30-39 20  

40-44 10 

45-49 10 

50-54 5 

55-59 5 

60-64 0 

65 & over 0 

Pattern H 

Less than 30 

30-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65 & over 



Flexible Benefit Model 

Table 2 

Expected Medical Claim Distributions 

% of % of Total Claims 
Individuals Adult Child 

Flexible Benefit Model 

Table 3 

Expected Ratios t o  Average Claim Costs 

% of Individuals Ratio of Highest Claim Costs  t o  Average Claim Costs  
with Highest Claims &I& Child 



V. Projection of Claim Costs 

The final step of the model combines all of the factors previously considered in 
order to develop projected claim costs for the two options available under the 
flexible program, and compares the aggregate claim costs thus produced t o  the 
claim costs otherwise projected for the current program. Appendix 4 con?ains the 
generalized formulas incorporated in this portion of the model. Appendix 5 
displays the results of this process for one example. 

As shown in Appendices 4 and 5, the generalized formula proceeds as follows: 
(references are to  the column headings shown in Appendix 5) 

The calculation process begins with the claim cost per employee per month 
and the aggregate enrollment of the current program (Columns 1-4). These 
claim costs are assumed to  be consistent with the composite factor 
representing the current demographic composition of the group and i ts  
current level of benefits. 

Alternative benefit relationship factors and composite factors developed 
from the preceding worksheets for each of the benefit options available are 
identified (Columns 5-8). The benefit relationship factors represent the 
expected relationship of the alternative benefit programs to  the current 
program. 

The selection adjustments (Columns 9 and 10) to  the composite factors result 
from the assumed selection patterns and assumptions regarding the 
substandard proportion and ratios, as discussed in the preceding section. 

The projected enrollment (Columns 11 and 12) under the two optional 
programs is obtained as a result of the aggregate level of selection assumed 
for the group. 

Additional costs represented by any incentive payments to  individuals for 
selecting either option are  also introduced (Columns 13 and 14). 

The total program costs of the two options are developed by adjusting the 
current program costs for the changes in composite factors, benefit factors, 
and reflection of the selection adjustment factor (Columns 15-17). 

The projected total program cost of the optional benefit programs can then be 
compared to the projected costs of the current program. This will indicate the 
extent of any aggregate program savings attributable to reductions in benefits, 
offset by increases in costs attributable to anti-selection and any incentive 
payments. The use of fixed amounts for incentive payments wil! cause a slowing 
in the trend in claim costs between years. A similar result can be obtained by 
limiting the employer's contribution to  the total program costs to  some defined 
amount, or some amount indexed by an inflation factor which is less than the 
overall rate of inflation assumed in projecting total program costs. 



As discussed above, it is appropriate to develop a range of projected program 
costs under various alternative assumptions. The purpose of presenting results on 
the basis of a range of results is 

1. to recognize the considerable uncertainty associated with the assumptions 
required, 

2. to consider the sensitivity of the results to variations in the underlying 
assumptions, 

3. to illustrate the effects on total program costs of alternative combinations of 
benefit levels, selection patterns and incentive payments. 

The benefit consultant can review the results of this iterative process with the 
employer to discuss the risks and potential cost savings associated with various 
assumptions and program alternatives. This will give the employer a better basis 
for making final decisions concerning the options to be provided. It will also 
provide an expected basis against which actual costs developed in the future can 
be measured. 



Appendix 1 

Flaxlbla Buuf l t  I M . 1  

R a l a t l n  Clala Coot Factors and Dml-t of Clqoslt. facton 

Olm-Ltarnlty md h t e r n l t y  Wlul C.1. Costal 

T0t . l  0 34.776 125 146.802 

Sm F u t o r  0.125 1.174 
Stat- F u t o r  1.050 
m l t a  F r t o r  1,863 
L l a t l r  F r t o r  0.m 



Illustration of Medical Benefit Experience Analysis 

and Projection of Claim Costs 

1. Experience Anabsjs  (Current Program) 

Estimated 
Paid Incurred 

Period Claims Claims 

2. Proiected Claim Costs (C.urrent Program) 

Assumed 
Trend 

Appendix 2 

Incurred 
Estimated Claim Trend 
Employee Cost per Over 

Months Employee Month Prior Period 

Claim Cost 
per 

Employee Month - 



Appendix 3 
Benefit Relationships - Summary of Assumptions 

General 

(1) The benefit relalionships are intended as general indicators of the expected 
claim costs between two or more benefit programs. They reflect only the 
expected effects of major variations in benefits. 

(2) The benefit relationships are reflective of expected claim costs developed 
by Milliman and Robertson, lnc., based on assumptions regarding U.S. 
national averages of utilization and charge levels, and the labor distribution 
of employees by age and sex. The actual experience of any group may vary 
from the estimated relationships due to random fluctuation o r  its own 
characteristics (age, sex, geographic area). 

(3) The benefit relationships represent the expected claim cost variations based 
on the Milliman and Robertson Health Cost Guidelines as of January 1, 
1985. Their appropriateness will deteriorate over time due t o  the effects of 
trend. This will be more significant a t  the higher deductible levels than a t  
lower levels. Since the benefit relationships are  all expressed relative to a 
Comprehensive Major Medical (CMM) program, they will also be affected by 
differences in trend leveraging between the programs. In general, the e f f ec t  
of trend will be to  increase the value of benefits in excess of an identified 
deductible by a factor greater than the underlying trend in claim costs. The 
difference between the underlying trend and the trend observed a t  a given 
deductible level increases with the level of the deductible. 

CMM Benefit Summary 

The indicated individual deductible applies to  all coverages. It is assumed to 
be applied on a calendar year, all cause 3asis, with a 12-month accumulation 
period. The family limit is 2x the individual deductible. 

The indicated coinsurance level applies to all eligible expenses up to  the 
indicated out-of-pocket maximum. Expenses resclting beyond the out-of- 
pocket maximum are payable a t  100%. 

The out-of-pocket maximum includes or excludes ?he deductible, as  
indicated. 

Outpatient psychiatric benefits are assumed to be included a t  50% 
coinsurance, with a $1,000 annual limit. 

An unlimited calendar year maximum benefit is assumed. 



Appendix 3 continued 

(6) Dependent children are assumed covered to  their 18th birthday and to age 23 
if full-time students in an accredited secondary school or college. 

Illustrative relationships for several combinations of initial deductibles and out of 
pocket maximum amounts are shown in the following table. 

Other Benefits 

In addition to  Comprehensive Major Medical, medical care benefits may be 
provided in other benefit packages. The two most common alternatives are Base 
Plus Supplemental Major Medical and Wraparound Major Medical. 

Base Plus Supplemental Major Medical programs include a basic plan of hospital 
and medical benefits, typically provided without initial deductibles or co- 
payments, and with specified indemnity limits. Eligible medical expenses in 
excess of the base plan benefits are payable under the Supplemental Major 
Medical program subject to a deductible and specified co-payments. 

Wrapiround Major Medical benefits are frequently used as a special form of 
Supplemental program for hospital coverage provided by Blue Cross and Blue 
Shield Plans. These feature programs deductibles and co-insurance, but provide 
l i t t le or no coverage for hospital benefits on the assumption that these are 
provided by the underlying base plan. 

In actual practice, the model must be able to assign relative values to  any of these 
benefit programs, since employees may wish to introduce an alternative program 
with lower expected claim costs. This is accomplished by developing tables of 
relationships similar to  the CMM example provided below for each of these 
benefit alternatives. Since the relationships are all expressed in terms of the 
common denominator of the CMM claim costs, the relative va!ue between any two 
programs can be obtained as  the ratio of their respective relationships from tables 
comparable to  the  CMM table shown. 

. . -  

This can be illustrated by the following example, using the CMM table. An 
employer's current benefit program is a CMM with 80%/20% coinsurance, $100 
deductible, and $1,000 out of pocket maximum, excluding the  deductible. Prom 
the CMM table, this corresponds to  relative values of 1.03 for both employee and 
dependent claim costs. The employer decides to offer a core CMM program with 
a $500 deductible, $3,000 out of pocket maximum, including the deductible, also 
with 80%/20% coinsurance until the out of pocket maximum is reached. This 
program corresponds to  relative values of .79 and .77 for employee and dependent 
claim costs, respectively. Thus, the relative values for the core vs current 
programs would be .767 and .748 for employees and dependents, respectively. 
These values are generally close enough so that a single value can be used. 
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Flexible Benefit Model 
Formulas Used in Projection of Claim Costs 

Appendix 4 

1. Definitions 

NCCO = Net claim cost per employee-month exposed of current benefit 
program, trended t o  central point of 1st projection period. 

CFO = Composite demographic factor for total employees under current 
program. 

CFl = Composite demographic factor for employees selecting Option 1. 

CF2 = Composite demographic factor for employees selecting Option 2. 

BFl = Ratio of (a) benefit relationship factor for Option 1 to (b) 
benefit relationship factor for current program. 

BF2 = Ratio of (a) benefit relationship factor for Option 2 to (b) 
benefit relationship factor for current program. 

SF1 = Selection factor adjustment for Option 1. 

SF2 = Selection factor adjustment for Option 2. 

Eb = Total number of employees in current program. 

El = Number of employees selecting Option 1. 

E2 = Number of employees selecting Option 2. 

I1 = Incentive payment per month for employees selecting Option 1. 

I2 = Incentive payment per month for employees selecting Option 2. 

2. Formulas 

Projected Annual Cost of Option 1 = PACl 

Projected Annual Cost of Option 2 = PAC2 

= [(NCCO xCF2/CF0 x BF2 x SF2) + 12] x El x 12 



Appendix 5 

Flexible Benefit Model 
Assumptions and Legend for Example 

The accompanying example of the development of projected program costs using 
the flexible benefit model was based on the following assumptions: 

Column (1): 

Column (2): 

Column (3): 

Column (4): 

Columns (5) and (6): 

Columns (7) and (8): 

Columns (9) and (10): 

Monthly claim costs for the  current benefit program 
(Option 1) a r e  as developed in Appendix 2. 

The composite demographic factor  reflects  the  
distribution of employees by age, sex, and contract  type 
for  the  current program as shown in Appendix 1. 

The 336 employees assumed correspondence t o  the  most 
recent  experience data provided in Appendix 2. 

The current program will continue a s  Option 1. It is t h e  
CMM program used as the current program in the 
example in Appendix 3. Option 2 will be t h e  core 
program also described in the example. Their relative 
benefit factors  are 1.00 and .76, a s  developed in the  
example. 

These composite demographic factors  were developed 
by assuming Selection Pattern H a s  shown in Table 1, 
and by applying the relative claim cost fac tors  shown in 
Appendix 1 to  the resulting contract distributions. 

These represent the adjustments t o  be applied t o  the 
composite demographic factors  in order to  recognize 
t h e  increased claim costs attributable t o  anti-selection, 
based on the  substandard proportion and rat io 
indicated. They are determined as follows, using 1.00 
t o  represent the  initial claim cost level of t h e  en?ire 
group. Then: 

(Substandard Proportion) x (Substandard Ratio) + (1.0 - 
Substandard Proportion) x (Selection Factor 2) = 1.00, 

where the Selection Factor 2 represents t h e  assumed 
claim cost level of the group excluding the Substandard 
Proportion. This factor is thus assumed t o  apply t o  
Option 2, the select  group, a s  shown in Column (lo), 



Appendix 5 continued 

Then, the  selection factor for  the  balance of t h e  group 
(Option 1) is equal to: 

(Substandard Proportion) x (Substandard Ratio) + 
(Option 1% - Substandard Proportion) x (Balancing Ratio) 

Option 1% 

Where Option 1% is the proportion selecting Option 1, 
including the  substandard proportion. 

Columns (11) and (12): These represent the assumed enrollment in t h e  two 
Options. 

Columns (13) and These represent any monthly incentives or  disincentives 
(14): associated with the two options. 

Column (17): (15) + (16) 

Column (18): Projected program cost vs current program cost: 
(17)/(4) 

Column (19): Annual trend in projected program costs: 
(18)t/(18)t-l 


