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Introduction 
The Social Security program in the United States 

may be divided into two' parts, for anal tical 
purposes: the Old-Age Survivors and ~ i s a i i l i t  
Insurance pro rams which provide monthly c a d  
benefits; and t i e  Medicare program which provides 
a partial reimbursement of medical expenses. 

This paper deals primarily wjth the Medicare 
pro am, a p r o y m  . that, 1s significantly 
ungrfinanced and t at will be ln turmoil for at least 
the balance of the century and probably well into the 
next century. There are two basic parts to Medicare: 
(I) Hospital Insurance (HI) which pays for inpatient 

hospital care and other related care of those aged 
65 and over and of the long-term disabled, and 

(2) Supplementary Medical Insurance (SMI) which 
pays for physicians' services, outpatient hos ital 
services, and other medical expenses of J o s e  
aged 65 and over and of the long-term disabled. 
The HI pro ram is financed primarily by payroll 

taxes (populafy called Social Security taxes) of 
e ual amounts r i d  by employees and employers. 
~ % e  rogram's manclng IS "pay-as-you-go" with a 
smal! contingency fund to accommodate minor 
deviations of actual from expected experience. 

The SMI program is also financed on a pay-as- 
you-go basis with a small contingency fund. 
Approximately 25% of the financing comes from 
premiums paid b persons eligible for the benefit 
protection and t i e  remaining 75% comes from 
general revenue. 

The assets of both the HI and SMI trust funds are 
invested in interest bearing obligations of the US.  
government. The funds are thus available for use by 
the government until required for benefit payments. 

In 1985, some 27 million eople over age 65 and 
three million disabled peopre under age 65 were 
covered by the HI and SMI rograms. Benefit 
payments amounted to $48.4 bilyion under the HI 
program (1.7% of which was for administrative 
costs) and $23.9 billion under the SMI program 
(3.9% of which was for administrative costs). More 
than 90% of the population over age 65 is covered by 
the HI and SMI programs. 

Medicare: An important benefit 
Insufficient attention is paid to the Medicare 

programs. The beneficiaries fail to appreciate the 
value of the benefits (until they actually become ill). 
The Congress fails to give appropriate attention to 
the programs' virtually unaffordable high future cost 
and to the public outcry that will result in the years 
ahead when Social Security taxes, as well as general 
taxes have to be increased to support this expensive 
Medicare program - an action inconsistent with 
current repeated assurances to the public that 
"Social Security" financing problems have been 
resolved for the next 50 to 75 years. 

To illustrate the importance of Medicare to the 
retired person, it may be useful to think of the 
retirement benefits provided by Social Security as 
follows. A person who retires at age 65 receives 
monthly benefits under the Social Security program. 
made u of two parts: 

A cas[ annuity, payable monthly for life, adjusted 
explicitly to reflect changes in the Consumer Price 
Index (CPI). 

A medical-care annuity, payable monthly for life. 
the value of which increases implicitly as the cost 
of medical care increases. 

The medical-care annuity is not paid in cash, of 
course, it is paid in kind; that is, in the form of 
medical-care insurance protection under the HI and 
SMI programs. 

The approximate monthly value of this 
insurance rotection for HI and SMI benefits can be 
determine! from the annual Trustees Reports. Here 
are some examples of average monthly medical-care 
annuities compared with average monthly cash 
annuities for 1985: 

Retired Retired 
Worker Worker 

Over and 
Age 65 Spouse 

Cash Annuity $463 $786 
Medical-Care Annuity 

-HI 128 256 
-SMI 62 124 

Total $653 $1,166 

For the retired worker alone, the medical-care 
annuity of $190 is 41% of the cash annuity of $463. 
For the retired worker and spouse, the medical-care 
annuity of $380 is 48% of the cash annuity of $786. 
(These examples are based on averages and ignore 
the differences in male and female per capita 
medical care costs.) 

Medicare is thus a very important part of every 
retired person's benefits. A reduction in Medicare 
benefits ma be even more burdensome to the 
beneficiary tlan a reduction in cash benefits, since it 
may be more difficult to replace benefits lost as a 
result of Medicare cuts than it is to replace 
reductions in cash benefits. Despite this, the 
beneficiary outcry has usually been less when 
Medicare benefit reductions have been proposed 
than when cash benefit reductions (particularly in 
cost-of-living adjustments) have been proposed. 

The projected cost of medicare 
On March 31, 1986, the annual reports on the 

financial condition of Social Security were released 
by the rogram's Trustees. Separate reports were 
issued E r  the Old-Age, Survivors and Disability 
lnsurance rograms, the Hospital Insurance 
program, anathe Supplementary Medical Insurance 
program. 

It is obvious1 impossible to predict with 
certainty all the gctors that will determine the 
ultimate cost of Medicare: inflation, fertility or birth 
rates, unemplo ment, changes in productivity, 
advances in medcal-care technology, etc. Therefore, 
the Trustees Reports include long-range projections 
of income and outgo for the HI portion of Medicare 
(but not the SMI portion, as will be noted later) 
under four alternative sets of assumptions about 
future economic and demographic conditions in 
order to portray a general range within which 
income and outgo might reasonably be expected to 
fall. 

One way to analyze the results of the 1986 



Trustees Reports is to compare the projected benefits 
(including administrative expenses) with the 
projected tax income. During 1986, employees 
contribute 1.45% of their earnings up to a maximum 
of $42,000 per year; employers contribute a 
matching amount. The contribution rate is 
unchanged in future years but the maximum taxable 
earnings is adjusted upwards as average U.S. 
earnings increase. The maximum earnings limit 
results in some 90% of total earnings of participants 

in the HI program being taxed. 
Table 1 makes this comparison for HI benefits 

and shows the proportion of benefits that can be 
financed by scheduled tax income under each of the 
four alternative sets of assumptions for three 25-year 
periods beginning in 1986, as well as for the entire 
75-year projection period. The comparisons are only 
approximate since they are based upon the 
arithmetic average of the tax income and the benefit 
outlays during each year in the period under study. 

TABLE 1 
Proportion of Hospital Insurance Benefits that can be Financed by Scheduled.Tax Income 

Alternative Assumptions 
Time Period 1 11- A 11-B 111 

25-Year Averages: 
1986-2010 98% 81% 78% 60% 
2011 -2035 87 50 4 7 24 
2036- 2060 73 40 3 7 18 

75-Year Average: 
1986 - 2060 85 52 49 2 7 

Derived from Table 12 of the 1986 Hospital Insurance Trustees Report 

CHART A 
ESTIMATED HI COST AND TAX RATES 

Hi Cost - 
,Alternative llB 

/ HI Cost - 
Alternative IIA 

/ HI Cost - 
Alternative I 

CALENDAR YEAR 
Note: HI project cost includes an allowance for maintain~ng the trust fund balance at a level of a half-year's outgo after accounting for 
the offsetting effect of interest earnings. 
Source: 1986 Annual Report of the Board of Trustees of the Federal Hospital Insurance Trust Fund. 
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These figures indicate that under the Alternative I 
assumptions, there would be approximately enou 
tax income to pay the promised benefits during t k" e 
next 25 years, but that tax income would average 
about 85% of benefits throughout the 75-year 
projection period. As one might expect, these are 
usually referred to as "optimistic" assumptions. . 

Under the Alternative 11-B assumptions, tax 
income would average about 78% of benefits during 
the next 25 years, and the situation would worsen 
during the ensuing time periods. Over the entire 75- 
year projection period, tax income would average 
only 49% of benefits. This set of assumption, 
sometimes called the "intermediate" set, is 
customarily used by policymakers as the benchmark 
against which to measure the system's financial 
health. 

Under the Alternative 111 assumptions, tax 
income would be sufficient to pay only 60% of the 
promised benefits during the next 25 years. During 
the following 25- ear period from 2011-2035, during 
which the baby-goomers reach age 65,  tax income 
would be sufficient to pay only 24% of the promised 
benefits. During the period when the children of 
baby-boomers reach age 65 (2036 - 2060), scheduled 
tax income would pay for only 18% of the romised 
benefits. Some observers refer to tRese as 
" essimistic" assumptions. ("Baby-boomers" are 
cEildren born during the 20-year period following 
1946.) 

Another way to compare projected income and 
outgo over the years ahead is illustrated in Table 2. 
The income shown is the combined taxes paid by 
employees and employers allocated to finance the HI 
program. The outgo columns indicate the pattern of 
increased taxes (from employees and employers 
combined) necessary to support benefit payments 
under the various alternative projections. Chart A is 
an approximate graphic illustration of the figures 
shown in Table 2. 

and it is presumed there is a bottomless well from 
which general revenue can be drawn. 

Which assumptions are appropriate? 
Of course, no one can know in advance which of 

the four alternative projections best de icts the 
future. An indication of the relative Begree of 
optimism or pessimism in the various projections 
can be determined by examinin the economic and 
demographic assum tions iaustrated in the 
following Table 3. ~ i e s e  assum tions are key to 
determining the size of the beneKciary population 
relative to the size and productive capacity of the 
taxpaying population. Most of the assumptions vary 
for the next several years, reaching their ultimate 
level by the year 2010. 

The total fertility rate may be defined rou hly as 
the average number of children that would be torn to 
a woman in her lifetime based u on the birth rates 
prevalent during the year un je r  consideration. 
Fertility rates have fluctuated widely in the past but 
the long-term trend has been downward. During this 
century the rate has ranged from a high of 3.7 in 1957 
to a low of 1.7 in 1976. The average rate during the 
10-year period 1976-85 was 1.81. 

According to the 1986 Trustees Reports, the past 
"variations in fertility rates have resulted from 
changes in social attitudes, economic conditions and 
the use of birth-control methods. Future fertilit 
rates may exceed the resent low level, because s u c l  
a low level has never geen exnerienced in the U.S for 
a long period, and because sdch a level is well below 
that needed lo maintain the size of the population, in 
the absence of increased net immieration The recent 

~~~~~ 

historical and projected trLnds in certain 
population characteristics, however, are consistent 
with a continued relatively low fertility rate 
(emphasis added). These trends include the risin 
percentages of women who have never married, of 

TABLE 2 
Projected Income and Outgo under the Hospital Insurance Program expressed as a percentage of Taxable 

Social Security Earnings 

Outgo 

Year Income Alt. I Alt. 11-A Alt. 11-B Alt. 111 
1986 2.90% 2.58% 2.59% 2.60% 2.63% 
1995 2.90 3.03 3.45 3.54 4.23 
2010 2.90 2.98 4.26 4.56 7.20 
2020 2.90 3.17 5.33 5.71 10.60 
2030 2.90 3.66 6.67 7.15 14.37 
2040 2.90 3.94 7.25 7.77 15.74 
2050 2.90 3.98 7.33 7.85 15.92 
2060 2.90 4.00 7.36 7.89 16.00 

Derived from Table E3 of Appendix E of the 1986 OASDI Trustees Report 

The figures in Tables 1 and 2 and Chart A do not women who are divorced, and of young women who 
include Su plementary Medical Insurance benefits, are in the labor force." 
which are Knanced largely by general revenue. The 
cost of SMI benefits is currently equivalent to about A of these points su ests to me that the 
1.4% of taxable payroll; i.e., about 55% of the cost of $ ~ F E ~ ~ ~ ~ ~ ~ ~ E ~ ! ~ t r ~ ~ ~ b ~ , b i ~ ~ ~ ~ ~ A $ E  
the HI benefits. Assuming this relationship 
continues, the sMI costs will rise to between 2% and the Alternative 111 rate of 1.6 does not seem to be 
9% of payroll during he projection period, pessimistic; to the contrary, it is probabl realistic 
depending upon the panicular srsumptions used. and it may even be optimistic: that is. the Kigher the 
unfortunately, these projected costs are not shown fertility rate, the lower the long-ran e Medicare cost 
in the SM Trustees R ~ ~ ~ ~ ,  Which exprescd as a percentage of p a y 0 6  during the 75- 
expenditure and revenue rojections for only a yearprojectionperiod. 
three-year period. Perhaps $is is because the SMI The productivity increase, together with the 
program is financed primarily from general revenue Consumer Price Index increase. is an important 



determinant of future payroll, which in turn affects 
future tax income as well as the level of future 
medical-care costs. 

According to the 1986 Trustees Reports, "For the 
30 years 1955-84 annual increases in productivit 
for the total U.S. economy averaged 2.0%, the resuz 
of average annual increases of 2.7, 1.9 and 1.3% for 
the 10-year periods 1955-64, 1965-74, and 1975-84, 
respectively." According to experience of the past 20 
years, the Alternative 111 productivity assumption is 
not essimistic; to the contrary, it is optimistic: that 
is, tI?e higher the roductivity increase and thus the 
higher the payroyl, the lower the Medicare cost 
expressed as a percentage of payroll. As will be 
noted later, however, unit medical-care costs are 
assumed to increase at the same rate as average wage 
levels increase during the latter part of the projection 
period; hence the Medicare cost, expressed as a 
percentage of ~ ~ 1 1 , .  is relatively insensitive to 
wage (and j,ro uct~vlty) Increases during that 
period. If me ~ c a l  cost increases should drop below 
wage level increases during a particular period, then 
the Medicare costs would become sensitive to the 
rate of productivity increase during that period. 

Although the CPI assumption is shown as a point 
of reference, it is not by itself a determinant of future 
costs. The future cost of the Medicare program, 
exoressed as a percentage of pavroll, depends upon 
thb rc:lationshil; betweeiproiranl cost increases and 
taxabl~: payroll increases (both of which are affected 
by changes in the CPI). 

The avera e annual decrease in the mortality rate 
(more precisefy, the age-sex-adjusted death rate) that 
was assumed for the period from 1984-2060 ranges 
from 0.3% under Alternative I to 1.2% under 
Alternative 111. Historically, the average annual 
decrease was 1.3% during the period 1900-1983, and 
1.5% during the more recent period 1940-1983. The 
relative effect on the long-range cost of the system of 
moving from one illustrative alternative to another is 
approximately the same for the mortality rate as it is 
for the fertility rate. The various assumptions as to 
mortality improvement are based upon steady 
annual changes and not upon one or more major 
breakthroughs, which are probabl not out of the 
question and which yould materiafiy increase long- 
range costs, all other factors remaining constant. 

A factor not illustrated explicitly in Table 3 that 
has a very important effect on projected costs of 
Medicare is the rate of increase in the unit cost of 
hospital and physician services, as well as other 
institutional and ambulatory care. Of course these 
increases are partially related to chan es in the CPI 
and in average wage levels. As afready noted, 
changes in average wage levels are normally a 
function of changes in both the CPI and in 
productivity, although economic history of the past 
10 years indicates this relationship is not always 
predictable during any given short time span. Under 
all four alternative sets of assumptions it was 
assumed that ultimately the costs per unit of service 
would increase at the same rate as average wage 

levels. Somewhat higher rates of increase were 
assumed in the interim (Reference should be made to 
Appendix A of the 1986 Hospital Insurance Trustees 
Report for more specific information about these 
assumptions.) 

Of course, in deciding which set of economic 
and demographic assumptions to rely upon, it is not 
a question of selecting the "correct assumptions" 
since that is clearly impossible. The question is this: 
For the Medicare program, which makes promises 
about benefits payable as much as 50 to 75 years in 
the future, what set of assumptions should be used to 
determine whether or not it seems reasonable to 
expect that future income will be a ~ ~ r o x i m a t e l v  
e&al to future outgo and that benefit 'p'romises ca; 
be fulfilled? 

In making this test, it seems to me that the 
Alternative I11 assumptions are the most appropriate 
of the four sets of assumptions shown in the Trustees 
Reports - and even they may be somewhat 
optimistic. Based upon these assumptions, we have 
promised almost four times as much in benefits 
under the HI program as can be provided by the 
scheduled taxes during the lifetime of children born 
today. This is without regard to the SMI program 
which will cost about half as much as the HI 
program. It is true that taxpayers will be able to pay 
taxes well above the currently scheduled taxes. It is 
unlikely that they will be able to pay the level of 
taxes necessary to support both the Medicare 
program and the Old-Age, Survivors, and Disability 
Insurance programs, since the combined cost of 
these programs will rise to some 50% of payroll by 
mid-2lst century under the Alternative 111 
assumptions. 
One might argue that the public will be able to pay 
Social Security taxes of 50% of pay (for employees 
and employers combined) because productivity will 
continue to increase and the rc:sulting gain in income 
can iust as wc:ll be soent on social irlsurance benefits 
for the inactive popdation as on a higher standard of 
living for the active working population. 

It is a very questionable assumption that the 
y m e n t  (or well-meanin social planners) will 

e able to convince the putLC that a significant 
portion of gains in income (because of group or 
individual productivity increases) should be 
diverted from the immediate enjoyment by the 
worker and used for the benefit of someone else in 
either a contemporaneous period or some future 
period. 

Moreover, there are numerous programs other 
than Social Security that will be com eting for the 
taxpayers' future earnings, incyuding a3y 
productivity gains: for example, improvements In 
our educational system; rebuilding our decaying 
roads and bridges and other key elements in our 
national infrastructure; maintenance of a cleaner 
environment, including preservation of an adequate 
supply of clean water; and the provision of 
increasingly sophisticated and costly health care, 
before as well as after retirement. 

TABLE 3 
Key economic and demographic assumptions after the year 2010 

AIt. I Alt. 11-A Alt. 11-B Alt. 111 

Total Fertility Rate (1.86 in 1985) 
Productivity (annual real increase) 
Consumer Price Index (annual increase) 
Mortality Rate (annual decrease) 



In any event, a significant redistribution of future 
gains in income will not be easy to accomplish in the 
U.S. as long as we retain our present degree of 
economic freedom. 

It a pears, therefore, that major changes will 
have t o t e  made in the current Medicare system, as 
well as other parts of the Social Security program, 
because of the sheer inability of taxpayers to pay the 
taxes that will be necessary to support the program 
as well as all the other mandatory government 
programs. These changes should be made well in 
advance of the time during which the baby-boomers 
reach age 65, that is, beginning in the year 2011. 
Therefore, the changes must be decided upon and 
announced sometime before the turn of the century, 
the sooner the better. 

Solutions to medicare's problems 
Because of the magnitude of Medicare's financial 

problems, it would be presumptuous to offer specific 
solutions. A brief commentary about the problems 
and the general nature of the solutions is possible, 
however. 

In considering Medicare reform, we must look 
beyond the immediate problems of HI and SMI. We 
must acknowledge that today's financial crisis is 
symptomatic of complex problems in the overall 
medical-care s stem for young and old alike. 
Consider the fodowing: 

Our delivery system is geared to cure rather than 
revent illness; only recently has any emphasis 

geen given to the value of preventive care and 
wellness programs. 
Over the past decade we have experienced an 
explosion in medical technology - CAT scanners. 
Nuclear Magnetic Resonance scanners, etc. 
Naturally, with more so histicated technology, 
medical-care has and wifl continue to become 
more costly. 
The percentage of the total opulation aged 65 or 
older will more than doufle early in the 21st 
century. Currently, the average annual cost of 
medical-care for a person aged 65 or older is 
almost four times the cost for a person under age 
65. 

*Although a large r r t i o n  of the po ulation has 
access to good-qua ~ t y  medical-care, &ere is still a 
segment of the o ulation that does not have such 
access. It shourd \e expected that ast efforts to 
make at least a minimum standard ormedical-care 
available to the entire population will continue 
and that the level of such a "minimum standard" 
will continue to he raised. 
In 1965 when the Medicare program was adopted. 
the U.S. spent about 6% of its Gross National 
Product on medical-care for the entire po ulation. 
Today we spend about 12%. Although tge forces 
just enumerated will tend to raise this percentage, 
economic realities will make further increases 
quite difficult for the public to accept. 

A brief review of these factors indicates that the 
long-ran e problems of Medicare cannot be resolved 
merely %y increasing taxes, reducing benefits. 
redesignin reimbursement procedures, shifting the 
responsihibty and cost of providing medical 

rotection to retirees and their former employers, or gy any combination of these measures. A careful 
analysis of the situation suggests that the nation's 
Medicare (and medicalcare) problems will never be 
resolved satisfactorily until these two major steps are 
taken: 
(I) The nation begins concentrating on preventing 

illness rather than curing illness. An important 
shift in this direction is already under way, as 
evidenced by public acknowled ement of 
problems caused by the use of afcohol and 
tobacco, recognition of the role of diet in 
cardiovascular diseases and cancer, recognition 
of the healthful benefits of regular exercise, etc. 

(2) Commencin early in the 21st century, people 
begin to wor& longer and retire later than age 65) 
thus producin a larger volume oj  goods and 
services inclu!ing the increased medical-care 
services that the nation will require. 

Both of these actions are long-range in 
nature. Not on1 must they be implemented 
gradually but tKeir effect will be felt only 
gradually over the next 25 years or so. 

In the interim, a variety of other measures 
will probably be adopted such as: limiting fees 
paid to doctors and hospitals, earmarking certain 
taxes for the Medicare rogram, shifting some of 
the cost to individuay beneficiaries, de facto 
rationing of medical care, and so on. These 
interim measures must be recognized for what 
they are: namely, solutions to the relatively 
minor short-term financial problems of 
Medicare. They must not be confused with the 
longer-term, major restructuring of our medical- 
care system that is absolutely necessary if we are 
to have a coherent national health policy. 

Mutual responsibility of Congress and 
Voters 

In attempting to resolve the Medicare problem, 
the U.S. Congress has a tremendous responsibility in 
deciding exactly which short-range measures and 
which long-range measures to adopt, and how and 
when to implement them. Medicare's problems must 
be viewed from the perspective that Medicare is only 
a part of the overall medical-care s stem. Also, a 
lengthy time-perspective must be a& ted because 
much of the action taken will not sgow tangible 
results for many years to come - long after the next 
election. 

Voters, as beneficiaries of one of the most 
advanced medical-care systems in the world, have a 
responsibility to he1 develop and accept changes in 
the system that will ge in the best long-range interest 
of the bulk of the population in the future but that 
may require some sacrifice in the years immediately 
ahead. 

No significant action will be taken by voters or 
the Con ress, however, until the public is more 
aware 07 the longer-range social and economic 
consequences of continuing to pursue today's 
retirement and mecial-care policies. The future 
problems are very serious and actuaries, by virtue of 
their training in projecting long-range financial 
consequences of decisions made today, are uniquely 
equipped to sound the alarm and proved the 
information necessary to help the nation avoid, or at 
least minimize, the social and economic turmoil that 
appears to lie ahead. 

Similar challenges in other countries 
Most of the factors listed above that are posted to 

lead to turmoil in the years ahead in the provision of 
medical-care benefits are not unique to the United 
States. The exist in other industrialized countries 
as well, altKough each factor may be in a different 
stage of development. For example, the "maturing" 
of the population in each country will occur at 
different times as a result of different patterns of 
birth rates, net migration, etc. 



In some cases, therefore, the future medical-care 
problems that seem imminent in the United States 
can be anticipated in other countries; and in  other 
cases the problems may materialize in other 
countries earlier than they occur in the United 
States. 

Obviously, there is something to be gained by 
studying the problems, and solutions, in countries 
other than one's own. That is not to say, however, 
that the solutions adopted by one country are 
appropriate for another country. For one thing, there 
can be no assurance that a particular nation has 
chosen the most appropriate solution for itself. 
Perhaps of more importance, a social insurance 
program should be a reflection of a nation's social 
and economic culture; therefore, a system that is 
appropriate for one culture will not necessarily be 
a p  ropriate for another. For example, a nation that 
vakes  individual freedom of choice and 
responsibility for self will choose a different 
medical-care system than a nation that places more 
value on group solidarity. 

It is important to note, however, that a social 

insurance system is not only a reflection of a nation's 
social and economic environment, it is to some 
extent a determinant of that environment. Care 
should be taken, therefore, in designing a social 
insurance system, to ensure that a nation's particular 
values are reinforced and not eroded by the system's 
design. 

As actuaries, our first responsibility in dealin 
with a social insurance system or any other set o! 
long-range promises is to identify the probable 
financial consequences of those promises and 
communicate our findings to the interested parties. 
This is a difficult enough task in itself; however, our 
task becomes even more difficult if these financial 
consequences are unacceptable and some change is 
re uired in the system at hand. As noted above, 
re!esigning a social insurance system is more than a 
mathematical exercise. It is a social en ineerin 
problem of the highest order. Too frequentyy, socia! 
planners design systems without regard to the future 
costs. When we, as actuaries, play a role in desi 
a system, we must guard against focusing onf,"i: 
costs and ignoring the social consequences. 


