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ABSTRACT 

This honors thesis is an analysis of the Old-Age and 

Survivors Insurance portion of Social Security in the United 

States. A history of past events, problems currently facing 

the Social Security Administration, and a projection of future 

events is outlined in this report. It shows how a higher 

retirement age, set at 67 or 70, will affect an individual's 

benefits received to taxes paid ratio. 
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Introduction. 

A lot of people don't have faith in the United States Social 

Security System to provide benefits when they retire in the future. 

They are worried that funds won't be available for them years down 

the road and are aggravated that they have to "pay into the system" 

now. So, students graduating from college right now may wonder if 

social security retirement benefits will be available for them when 

they reach age 67. Currently, the status of the social security 

trust funds is good, and the size of the retirement and disability 

funds are growing. However, this trend is not predicted to 

continue by many experts in the field, and the traditional college 

student age 18-22 may not receive benefits when he or she attains 

age 67. According to the Board of Trustees of Social Security and 

Medicare, the combined OASDI trust funds will be exhausted in 35 

years if everything continues on its current course. Changes of 

some sort must be made to prevent financial exhaustion of the trust 

funds. Assuming that Congress does not allow Social Security to 

run itself into the ground, a more appropriate question for 

students to ask themselves is whether or not they will receive in 

benefits what is paid to the government in taxes and how future 

changes may affect them. 

History. 

Social insurance was a fast growing idea and activity in the 

late 19th and early 20th centuries. Many industrialized nations 

began implementing or seriously considered social insurance as a 
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means of financial security for retired workers. In the United 

States, serious discussion and product development began at the 

beginning of the 1900's. It took 35 years before a plan finally 

went into action. The Social Security Administration was 

established in the united States by the Social Security Act of 

1935. Its primary feature, called Old-Age Insurance (OAI), was 

retirement benefits for workers who retired at age 65. It didn't 

take spouses or dependents of workers into account until 1939. It 

was the amendments of 1939 that transformed OAI into Old-Age and 

Survivors Insurance (OASI), which is the same program that is 

currently in effect today. Social insurance began in the United 

States purely as a pension plan for retirees and for those families 

whose "breadwinner" had died. Eventually, Congress added 

disability insurance (DI) in 1956 and Medicare, or hospital 

insurance (HI) in 1965. Federal disability insurance provides 

disability income for once covered workers who become completely 

unable to work. Hospital insurance pays hospital care for those 

age 65 and over and workers that are disabled. These three 

insurances are often called OASDHI when regarded as one social 

insurance. 

The financing of this insurance program is through a federal 

income payroll tax (FICA. ) It began in 1935 at just 1% of an 

employee's payroll, but it has now grown to a 7.65% of an 

employee's income. This tax is matched by the employer so that the 

combined dollar amount of OASDHI taxes sent to the federal 
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government is 15.3% of a company's payroll. Self-employed 

individuals are charged the same 15.3% tax, but it is only based on 

92.35% of that individual's net earnings. The funds of the 

insurance program are still divided into the three main insurance 

coverages: OASI, DI, and HI. OASI and DI are usually combined into 

OASDI and receive 6.2% of the employee tax, while the HI trust fund 

receives 1.45% of the tax. Tables B.1. and B.2. illustrate the 

combined employee/employer OASI only tax rate. 

CUrrent Status of OASI based on Trustees Report. 

The current state of the Old-Age Survivors Insurance Trust 

Fund is good. In 1994, the OASI Trust Fund earned income near 

$328.3 billion, paid out $284.1 billion, and gained a net increase 

of $44.1 billion. The fund finished the 1994 fiscal year with 

$413.5 billion and is predicted to increase for the next 20 years 

(11, pg 7). However, according to the Board of Trustees of Social 

Security and Medicare, this trend is only short term. Under all 

three financial assumptions by the Board of Trustees (optimistic, 

intermediate, and pessimistic), the long-range status of Social 

Security is quite poor. 

The major problem that the Social Security Administration 

faces in the near future is demographics. First, a large number of 

people that were born in the "baby boomer" decade will be retiring 

at the same time. Currently, these individuals are the workers who 

are contributing to the trust funds. Hence, there is a large 
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inflow of assets into these funds. However, when they retire this 

will require a large amount of outflow of funds while the inflow 

from FICA taxes will be substantially smaller. Figure 1 represent's 

an idealistic population distribution that a Social Security 

program would survive under with, few problems. Figure 2 

illustrates what is currently facing the U. S. Social Security 

Administration. 
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Figure 2. 

Under a population like Figure 1, there would be a large base 

of contributors that would more than offset the benefit payments to 

retirees. In reality, the U.S. population has a large number of 

"baby boomers" now between the ages of 40 and 50. This poses no 

problem today, but as this "bubble" in the distribution reaches the 

retirement age, assets would be paid out in benefits faster than 

they're being supplied to the trust funds. 

Another demographic problem is the longer life expectancy of 

many Americans over the past few decades. Many more people are 

living to retirement age and beyond that for a longer number of 

years. This, too, is depleting more out of the social security 
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funds than what was put into them. These two problems coupled 

together are adding a future strain on Social Security. Not even 

the net increases of this decade will be large enough to combat 

this complicated problem. Some experts predict that when these two 

demographic problems clash(hence, when the baby boomers retire and 

live longer) that the social security retirement funds will crash 

and be completely depleted within a small span of time. 

Another problem that adds to the Social Security financial 

strain is that of past benefit payments. The first recipients of 

retirement benefits received far more in benefits than what was 

paid in tax contributions. Appendix D illustrates expected 

benefits received versus tax contributions ratios over the past 35 

years. Based on which assumptions are used, retirees have received 

as much as 8 times their contributions in 1960 and as much as 3 

times their contributions in the early 1980's. Naturally, this is 

not good for the long-range status of ~he trust funds. 

Changes That May Save Social Security. 

One of the most recent moves by the Social Security 

Administration to try to combat this problem was an increase in the 

Natural Retirement Age(NRA.) Currently, the NRA is age 65 for full 

benefits and early retirement at age 62 for 80% of the benefit. It 

will rise gradually during the 21st century to age 66 for those 

retiring in 2009-2020 and age 67 for those retiring in 2027 and 

after. Because the minimum retirement age will then remain at 62 
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in 2027, the benefit will only be 70% of the maximum instead of 80% 

[5, pg 3]. The argument for an increase in the NRA is that people 

who retire in the future will still have the same life 

expectancy(thus, receive benefits for a comparable period of time) 

after retirement as those who had ret'ired in the past. Table A .1. 

shows the life expectancy of women and men starting from their age 

of retirement. The hope is that starting in 2027 this will 

increase taxes paid per individual by two years while decreasing 

the number of monthly benefits paid. 

More changes are needed in the future to keep Social Security 

out of financial jeopardy. It is suggested by Robert J. Myers, 

past Chief Actuary of the Social Security Administration, that the 

NRA be raised yet again because life expectancies continue to rise. 

The same arguments that were made for raising the retirement age to 

67 could be used to raise it to 70. A change of this sort would 

affect both taxpaying workers and benefit receiving retirees. 

Workers would have to wait an extra three years before they can 

retire to receive benefits, and retirees would have their benefit 

payments cut short. The effect of another NRA increase on an 

individual's benefit/tax ratio is illustrated in Appendix E based 

on a real interest rate of 2%. Another possible change would be to 

raise the FICA tax. An increase in taxes would directly increase 

the amount of contributions to the trust funds. This change would 

only affect the working population who participate in FICA taxes. 

A third possibility is that a higher tax could be levied on the 
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retirement benefits. This tax increase would lower benefit 

payments to retirees while retaining some of the assets in the 

trust funds. The most reasonable change to the future of Social 

Securi ty would probably be some combination of these proposed 

changes. 

Actuarial Assumptions. 

So, what benefits can one expect to receive from his or her 

FICA contributions? First and foremost, forecasting into the 

future, especially with respect to a money's-worth analysis of 

social security benefits, is very imperfect. Trying to determine 

whether or not one will get his taxes back in benefits requires a 

large number of variables and is contingent upon a varied number of 

factors. Also, a study such as this can report only expected 

values, or what can be expected to happen on average. As is true 

with any insurance, some individuals may receive less in benefits 

than they pay in premiums, whereas others could receive far more 

cash benefi.ts than they pay in premiums. The major difference 

between Social Security and other insurance plans for 90% of 

Americans i.s that Social Security is not a voluntary insurance. 

Workers are forced to pay taxes into the trust funds, and many 

expect a return equal to their contributions. Thus, the Social 

Security Administration and Congress have a very difficult problem 

in front of them. They must find a way to keep Social Security out 

of bankruptcy while finding at least partial public approval of 

changes to the system at the same time. 
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In order to analyze the U.S. Social Security System, one must 

break the insurance down into its three separate pieces: OASI, DI, 

and HI. In that manner, it becomes easier to make projections on 

Social Security by decreasing the number of variables in the "big 

picture" and focus on specific, separate units. For purposes of 

this paper, I will specifically analyze the Old Age-Survivors 

Insurance portion of OASDHI since it is the primary and most used 

function of Social Security. Even separated from disability and 

hospital insurance, OASI is a very complex insurance to finance. 

There are many factors involved in both incoming taxes and interest 

accumulations and outgoing funds to retired workers and survivors 

of workers who die before retirement. The specifics involved in a 

money's-worth analysis include the OASI tax rate, how long an 

individual paid into the system, what an individual worker earned, 

at what interest rates the funds accumulated, the mortality of the 

worker, the age of retirement, and the amount of benefits received. 

Also, while we are examining the OASI portion of Social Security, 

only the retirement benefits will be taken into account. The 

insurance benefits of survivors of deceased workers are very 

minimal and have very little effect on this fund as a whole. 

Assuming that Congress takes the necessary measures to keep 

Social Security out of financial exhaustion, we can project what 

value retired workers will get for their FICA taxes over the next 

75 years, based on current standards. 

necessary in calculating this model. 

Several assumptions are 

First, we will standardize 
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the life span of every contributing worker. Workers are assumed to 

begin contributing to the fund at age 21 and work until the natural 

age of retirement. Beginning at age 21 is a compromise between 

those who start as teenagers and those who don't contribute until 

after post-secondary education. 'Retirement at the natural 

retirement age will also be assumed since those individuals who 

retire early (hence, receive lower benefits) are balanced out with 

those who retire after reaching their NRA. Beyond the NRA, we will 

project that retirees will live as long as their life expectancy at 

their NRA. The life expectancy is also the average of a pool of 

individuals that reach the retirement age. Appropriate projections 

and tables are made to distinguish between female and male workers. 

Because there is a significant difference between life expectancy 

of women and men, there are separate calculations based on sex. 

Therefore, a female will always have a larger estimated benefit/tax 

ratio because she is expected to live longer and receive more 

benefits. 

Next, we will determine what tax rates are to be used in 

collecting contributions. The OASI tax rate is archived on record 

with the Social Security Administration for past years. For future 

years, we must use rates that are regulated to be charged under 

current law. This starts at 5.26% for 1994-1996, is 5.35% in 1997-

1999, and for the year 2000 and beyond is 5.30%. Future rates are 

always subject to change based on Congressional approval. Still, 

what must be determined about the OASI tax rate is whether to use 
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the employee-employer combined 

portion of the tax for analysis. 

tax rate or just the employee 

One argument for an employee only 

tax analysis is that the employee currently "pays" for the employer 

tax portion through lower wages or reduced employee benef i ts . 

Another argument is that the employer tax is passed on to the 

consumer through higher prices of goods, and the consumer is 

usually a tax-paying worker. However, I will use an employee

employer combined tax rate for this analysis. Because I want to 

analyze the value of an individual's benefits to his input, we 

shall look at the entire amount put into the trust fund on the 

employee's behalf. One could easily determine the benefit-tax 

:r::-atio of an employee only tax rate by doubling the figures 

projected here. 

Now, we must determine the tax dollars paid into the trust 

funds. Two different figures will be analyzed in respect to this. 

First, we will use a worker's avera-ge wage per year based on 

calculations and proj ections of the Board of Trustees reports, 

Table B.l. The average wage is a balance between those periods of 

the life cycle in which an individual earns a lower income and 

those in which he earns more. Also taken into consideration is the 

maximum wage earned. These wages are recorded in Table B.2. and 

earn the maximum benefit payments after retirement. 

Finally, we must choose the interest rates 

contributions accumulate and future benefits are valued. 

at which 

For the 
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accumulation of contributions, we will use nominal interest rates 

as recorded in Table A. 2 . Nominal interest rates account for 

inflation and will value contributions in "current" dollars. The 

real interest rate is used in determining the present value of 

future retirement benefits. The real interest rate does not 

include inflation, which is appropriate for this model since future 

benefit payments are listed in year of retirement dollars. Instead 

of selecting an exact, real interest rate, it is more appropriate 

to select a range of rates. This is how Social Security 

Administration makes insurance projections, allowing variance for 

uncertain experience. An effective' annual interest rate of 2% 

follows the Social Security's intermediate alternative, while real 

rates of 1% and 3% are used for the pessimistic and optimistic 

projections. The hope is that what actually happens will fall 

within the given range. 

ACTUARiAL METHODS. 

Next, what must be determined is how to value the 

contributions and the benefits to be paid. First, set a value of 

time at the NRA. As previously stated, all taxes paid to the trust 

funds will be accumulated to the NRA at the nominal interest rates 

and the present value of benefit payments will be valued at real 

interest rates. Therefore, for each worker in this model, there 

would be 45 to 47 tax payments annually based on his NRA, and each 

contribution would be appropriately accumulated to that day by 

varying interest rates. (See Table B.3.) This leads to a complex 
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formula: 

For example an average earning worker retiring in the year 1995 

would have: 

FV = 2,6111.62 + 2,514.24*(1.071) + ... + 

83.97*(1.0225)* ... *(1.071) 

The present value of all future benefits from the date of 

retirement will also be valued at the NRA and is much easier to 

calculate. Based on sex(life expectancy), monthly benefit amount 

and real interest rate, an individual's benefits amounts (See 

Appendix C) would be calculated by: 

where m is the life expectancy in months and i is a monthly 

interest rate. Thus, a woman retiring in the year 1995 would have 

these benefits: 

PV=86 0 . 17 *a229L 
'0016516 
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From this point, all that is needed is a simple division to show 

the present value of benefits to future value of contributions 

ratio. Appendix D shows six different benefit/tax ratio tables 

based on sex, wages and the real interest rate assumptions used. 

It shows the percent of taxes paid' that workers can expect to 

receive on average based on the year of retirement. Appendix E 

illustrates how another change in the NRA would affect benefit/tax 

ratios. 

Conclusion. 

It is inevitable that changes will have to be made to keep 

Social Security from financial ruin. One very important factor to 

consider would be to keep the benefit/tax ratio at or below 100%. 

Initial ratios above 500% in the 1960's put the Social Security 

Administration in a bad situation right from the start. Amendments 

to the Social Security Act haven't brought these percentages below 

100% until the 1990's. Also, with the expectation of increased 

life expectancies, the benefit/tax ratios are heading to and over 

(for average earning workers) the 100% mark. As shown in Appendix 

E, a retirement age at 70 would keep the ratio at a lower, more 

constant level. This projected hike in the NRA would work in a 

similar fashion to the increase of the early 21st century. The 

retirement age would increase by six months every five years 

starting in 2040. Thus, the NRA would be 68 in 2045, 69 in 2055, 

and 70 by the year 2065. 
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Whatever changes are made to the Social Security Program, the 

fact is that benefits are going to have to be less attractive in 

the future than what they have been in the past if this program is 

to continue. 



- APPENDIX A 
Table A.1. 
NRA and Female/Male Life Expectancies 

1) 1937 - 1988 [10, pg16] 
2) 1989 - 2070 [11, pg 62] 
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,- Table A.2. 
Nominal Interest Rates 

1) 1937-1990 [7, pg 254-255] 
2) 1991-2005+ [11, pg 56] 

-



-

APPENDIX B 
Table B.1. 
Employee/Employer Combined CASI Tax Rate, Average Earner's Taxes and Wages 

rage 
Earner's 

1) Avg Wages 1937 - 1980 [6, pg 538-539] 
2) 1981 - 2070 [11, pg 65,177] 

Average 
Earner's 

17 
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- Table B.2. 
Employee/Employer Combined OASI Tax Rate, Maximum Earner's Taxes and Wages 

Maximum 
Earner's 

1) Max Wages 1937 - 1980 [6, pg 538-539] 
2)1981-1995[11,pg66] 

3) 2000 - 2070 is 240% of average wage [7, pg 253] 

mum 
Earner's 
T 
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- Table B.3. 
Accumulated Tax Values at Year of Retirement 

Year of 

-
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- APPENDIXC 
Table C.1. 
Monthly Benefit Amounts 

Year of 

1) 1960 -1994 [3, pg 14] 

2) 1995-2070 [11, pg 185] 
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,- Table C.2. 
Present Value of Retirement Benefits 

at 10/0 Interest Rate for Average Wage Earners 

-
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-- Table C.3. 
Present Value of Retirement Benefits 

at 20/0 I nterest Rate for Average Wage Earners 

-
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.- Table C.4. 
Present Value of Retirement Benefits 

at 3% Interest Rate for Average Wage Earners 
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Table C.S. 
Present Value of Retirement Benefits 

at 1 % Interest Rate for Maximum Wage Earners 

-
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- Table C.B. 
Present Value of Retirement Benefits 

at 2% I nterest Rate for Maximum Wage Earners 
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- Table C.7. 
Present Value of Retirement Benefits 

at 30/0 Interest Rate for Maximum Wage Earners 
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APPENDIX D 
Table D.1. 
BenefiVTax Ratio 

at 1 % Interest Rate for Average Wage Earners 
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Table 0.2. 
BenefitfTax Ratio 

at 2% Interest Rate for Average Wage Earners 
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- Table 0.3. 
BenefiVTax Ratio 

at 3% Interest Rate for Average Wage Earners 
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Table 0.4. 
BenefitfTax Ratio 

at 1 % Interest Rate for Maximum Wage Earners 

30 



- Table 0.5. 
BenefitfTax Ratio 

at 20/0 Interest Rate for Maximum Wage Earners 
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- Table 0.6. 
BenefitfTax Ratio 

at 3% Interest Rate for Maximum Wage Earners 
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- APPENDIX E - Raising the NRA to 70. 
Table E.1. 
NRA and Female/Male Life Expectancies 

1 )This table is the same as Table A.1. except this author has projected 
the final 30 years at an increasing NRA to age 70 in 2065. 

33 

14.9 



-

Raising the NRA to 70. 
Table E.2. 
Accumulated Tax Values at Year of Retirement 
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Raising the NRA to 70. 
Table E.3. 
Present Value of Retirement Benefits 

at 20/0 Interest Rate for Average Wage Earners 
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Raising the NRA to 70. 
Table E.4. 
Present Value of Retirement Benefits 

at 20/0 Interest Rate for Maximum Wage Earners 
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- Raising the NRA to 70. 
Table E.S. 
BenefitfTax Ratio 

at 20/0 Interest Rate for Average Wage Earners 
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Raising the NRA to 70. 
Table E.6. 
BenefitITax Ratio 

at 2% Interest Rate for Maximum Wage Earners 
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