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History shows that a government guarantee of a 3% real rate of return for individual retirement 
accounts would have been easily achievable. The risk posed by providing such a guarantee 
going forward as part of a comprehensive reform employer based pensions in the United States 
is very small, and is more than justifiable when compared to the benefits of greater pension 
provision and the efficiency gains from collective action. This conclusion holds whether the 
government invests retirement contributions in a balanced portfolio of stocks including, small 
stocks, corporate bonds and Treasury securities, or a portfolio in which those asset classes are 
weighted by their total investable value. There has never been a 40 year period in which these 
portfolios yielded an average annual real return of less than 3.5%.  The unique characteristics of 
a government guaranteed pension system, such as the ability to pool risk across participants 
and across generations whilst being able to borrow cheaply at time of economic distress, mean 
that the system could act in a much less risk averse manner than either private citizens or 
private sector firms who would seek to provide such a guarantee in the open market. There 
would be an enormous inherent benefit to society of charging a pooled pension system with 
providing guarantees instead of letting individuals purchase them in a private market. Using the 
cost estimates derived in Munnell et.al. (2009) the implicit discounted present value of providing 
such a guarantee, in the form of a Guaranteed Retirement Account System up to the year 2050, 
is estimated at $5.3 trillion. 
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Introduction: 

What returns can pension funds deliver in the long term? The answer to this question has huge 
ramifications for the outlook for the solvency of pension plans, both public and private, across 
the world. According to the Pew Center on States (Pew Center on States, 2010), the majority of 
state pension funds assume future returns of 8% per annum with 5 states assuming returns as 
high as 8.5% and 2 states assuming a more conservative 7.25%. The Stanford Institute for 
Economic and Policy Research (SIEPR, 2010) has taken the extreme position that as the 
liabilities of three largest public pension funds in California are unbreakable promises to their 
participants, the future pension liabilities should be discounted at a risk free rate and not at the 
expect rate of return on invested assets (as required by Governmental Accounting Standards 
Board (GASB) Statement #25). This change would lead to a reduction of the liability discount 
rate from more than 7.5% to 4.14%, producing a present value shortfall in pension assets of 
“more than half a trillion dollars”. The overly high interest rate assumption is also present in the 
private sector and before the Pension Protection act of 2005 was much more extreme in funds 
where profit rate reporting happened every quarter. To complicate the matter, many pensions 
fund have been found to be falsifying data on returns (Siedle, 2010) 

The question of achievable returns now has a central place in the debate about the future of 
retirement in America. Recent proposals for fundamental reform to employer based pensions in 
the United States have included the idea of guaranteeing a rate of return to American workers 
during the accumulation phase of their retirement planning (Ghilarducci, 2007). These proposals 
follow reforms that have already been implemented abroad including in several Latin American 
countries undergoing reform (Salvador, 1994), and more recently, in Japan and Germany (Clark 
and Mitchell, 2002). These proposals have received increased interest from Congress (GAO, 
2009) and the Obama Administration (Office of the Vice President of the United States, 
February 2010). As part of ongoing research in this area, this paper seeks to clarify what rate of 
return a pension fund could guarantee participants in perpetuity, and estimate the benefit to 
society of the government providing such a guarantee compared with individuals purchasing 
protection in the open market. Early versions of the Guaranteed Retirement Account proposals, 
suggested that a rate of 3% above inflation would satisfy the twin goals of being easily 
achievable and also leading to a sufficient build up of retirement assets by GRA participants. 
This rate of return is higher than some other guaranteed rates, such as those in Switzerland 
(GAO, 2009). Of course the fund management of the GRA would not be cost free. However, 
due to massive economies of scale and a passive investment strategy, the GRA would be able 
to obtain financial investment services for very competitive costs. Indeed, 50 basis points of 
assets under management would seem a pessimistic guess at the level of costs achievable. 
Hence, an annual real return of 3.5% would need to be easily achievable on average if the 
guarantee were not to become a major drag on the Federal Budget. 
 
Some authors accept the benefit of guarantees in reducing the variability of replacement rates 
but believe that offering a rate of return higher than the risk-free rate is only possible when the 
risk tolerance of the public sector is above the risk tolerance of the private sector (Munnell et al, 
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2009). This paper argues that a GRA system, designed to exist in perpetuity and to capture 
upside investment gains in order to insurance participants against volatility in replacement rates, 
would be the least risk averse investor in the market place. Hence it would be able to guarantee 
individual a rate of return over several decades because it could withstand multi-year periods of 
depressed returns, unlike many market actors who would be more sensitive to large draw 
downs.  

 

The paper proceeds as follows. The first section describes a statistical analysis of what rate of 
return could safely be guaranteed by a hypothetical GRA system. The second section attempts 
to quantify the implicit gains to society of providing such a guarantee through a federal pension 
system. 
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What guaranteed return could a government pension system safely offer? 

Saving for one’s pension involves many risks. Perhaps the most prominent of these, as has 
been brutally demonstrated over the last decade, is investment risk: the danger that any money 
saved by future retirees will not grow as they would like, and worse, my actually decline. A 
related risk is inflation risk, where the increase in the price of living leaves any accrued savings 
inadequate. These two risks contribute to the large variations in replacement rates that many 
studies have identified (Munnell, 2009). The best way to protect participants from these risks 
and curb the variation in replacement rates is to offer a guarantee. Furthermore, this guarantee 
needs to be high enough to be attractive to all and give participants enough of a return to secure 
their retirement. 

To determine the highest level at which a guarantee could be provided, the author looked at 
historical returns on major asset classes. The author was provided with annual total return data 
on six asset classes1 for the years 1926 to 2008. Those assets classes were the S&P 500, an 
index of small stocks not in the S&P 500, long term corporate bonds, 30 day treasury bills, 
intermediate term treasury bonds and long term treasury bonds. 

From this data a “Balanced portfolio” which allocated 25% each to the S&P 500, small stocks 
and corporate bonds was created. The final 25% was allocated to a Treasury Portfolio that was 
composed of equal shares of each of the three different treasury maturities for which data was 
provided. The breakdown of the Balanced Portfolio is shown in Chart 1. 

Bills, 8.3%

Notes, 8.3%

Bonds, 8.3%

S$P 500, 25%

U.S. Small 
Stocks, 25%

U.S L.T Corp 
Bonds, 25%

Other, 0.25

Composition of the Balanced Portfolio

 

By adjusting all the return series to account for inflation, as measured by the headline 
Consumer Price Index, I constructed real returns for this period. I then calculated the annual 
compound percentage returns for every overlapping twenty, thirty and forty year period for 

                                                            
1 Thank you to Ibbottson Morningstar for providing the data 
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which data was available2. The minimum annual real return and the Information ratio3 was also 
calculated as was the percentage of periods in which the average real return was in excess of 
3.5%. The results are shown in Table 2. 

Time frame (years) Mean Min % > 4% % > 3.5 % > 2% % > 1% Information Ratio

1 6.72% ‐24.73% 59.04% 59.04% 62.65% 66.27% 0.50

5 6.16% ‐5.77% 70.51% 71.79% 83.33% 84.62% 1.28

10 6.21% ‐1.45% 82.19% 83.56% 86.30% 91.78% 2.11

20 5.91% 2.08% 79.37% 84.13% 100.00% 100.00% 3.07

30 5.66% 3.24% 96.23% 96.23% 100.00% 100.00% 5.06

40 5.51% 4.14% 100.00% 100.00% 100.00% 100.00% 7.45

50 5.58% 4.62% 100.00% 100.00% 100.00% 100.00% 10.56

60 5.82% 5.20% 100.00% 100.00% 100.00% 100.00% 18.04

70 6.06% 5.50% 100.00% 100.00% 100.00% 100.00% 21.46

20 to 70 Average 5.76% 4.13% 95.93% 96.73% 100.00% 100.00% 10.94

Return Statistics For Balanced Portfolio

 

As shown in figure 2, if one invested in a balanced portfolio for 20 years at any time since the 
1920s, we would expect the average real annual return over that 20 year period to equal 5.91%. 
Investing for any thirty or forty year period, on average, produced annual compound real returns 
equal to 5.66% and 5.51% respectively. Indeed, even if one invested at the worse possible 20 
year period, the annual average real compound return would still have exceeded 2%, whilst the 
worst 30 and 40 year periods produced average annual compound real returns of 3.24% and 
4.14%, respectively. 

Of most interest is the percentage of periods in which the real average annual compound real 
rate of return exceeded 3.5%, which would allow it to fulfill its guaranteed 3% real return for 
participant and pay running costs. Over 84% of the twenty-year periods in which the balanced 
portfolio could have been invested, the average annual real return exceed the 3.5% mark. In the 
longer time frame of 30 years, 96% of investment periods yielded an average annual return of 
over 3.5%, whilst for a 40 year time frame, there is not a single period in which the return was 
below 3%. It is this 40 year time frame which is more relevant as it is closer to the expected 
working life of most workers in the economy 

                                                            
2 Given that I had 83 years of data I was able to calculate returns for 63 overlapping 20 year periods, 53 overlapping 
30 year periods and 44 overlapping 40 year periods. This approach has been criticized by some authors as each of 
the sample are not independent draws from an underlying distribution, but are obviously related because they overlap 
(an example of this view can be found in (Bodie, Z. 2001)). Although this critique is well made, the overlapping period 
model, if applied to a very long period such as ours, does allow one to examine the impact of starting to invest under 
very different circumstances: when markets are high and overvalued or low and undervalued, time of high inflation or 
time of very slight changes in the price level, times of war and peace etc. This variety not only allows for the 
variations in starting conditions but also allows for the path dependency of asset market returns. It also replicates the 
pattern of financial flows related to the GRA system, which would receive substantial funds ever year from 
participants. Each year some of the inflows will be from workers who have just entered the work force and hence the 
GRA system will be investing those funds for the next (roughly) 40 years as the worker moves towards retirement. 
Hence each individual account can be seen as belonging to a cohort of accounts that are at a certain point along the 
40 year period of administration by the GRA system. 
3 The average return divided by the standard deviation of returns. 
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Looking at returns over a 30 year period in more detail, the chart below shows a histogram that 
plots the average real return achieved in each of the overlapping 30 year periods since the early 
1920s. The vast majority of periods achieved returns well in excess of the 3.5% needed. In fact 
there were only 2 years in which, if you had started investing at in those years you would not 
have achieved a 3.5% real return on average during the investing period. Those years were 
1945 (3.4% real return over next 30 years) and 1946 (3.2% real return over the next 30 years). 
In both cases the returns were dragged down by the poor performance in the high inflation 
period between the late 60s and late 70s (the balanced portfolio fell in value over the decade 
from 1968). 
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By extending the investment period out another 10 years the returns are grouped tighter 
together and well above the 3.5% real annual return needed to fulfill the guarantee to 
participants  
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This is of crucial significance. If the Guaranteed Retirement Account System was set up, it 
would exist in perpetuity, like other advances in the economic infrastructure of the United 
States, such as Social Security. There would be times when investment returns would 
undershoot the 3.5% real return which the GRA needs to pay costs and honor promises to 
account holders, but these would be balanced by the excess funds generated when returns 
exceeded it. Indeed, if the data suggests a mean long term annual real return of over 5%, when 
the GRA had only promised a 3% real return per annum (and requires only 0.5% per year for 
costs), then in theory there should be, over the medium and long term, more years where the 
GRA earns more than its liabilities grow. The surplus would collect over time and provide ever 
greater insurance against the possibility of a sustained period of disappointing returns. 

 

Investing under liquidity constraints 

Although a balanced of portfolio of the major asset classes is a reassuringly simple investment 
strategy, the scale of the proposed Guaranteed Retirement Account system in the United States 
would make it impossible not to consider the depth of each market before allocating a certain 
percentage of investable funds to it. By considering the average size of each market over the 
last decade we can get a gauge of how much of each asset class to assign for the GRA passive 
investment strategy. The larger cap stock market, proxied here by the S&P 500 is by far the 
largest asset class we consider by market value. Then comes the Treasury market which even 
when broken up into the traditional maturity buckets of Bills, Notes and Bonds still exceeds the 
size of the two remaining asset classes: small stocks (proxied by the Russell 2000) and the long 
term corporate bond market. The chart below shows the makeup of the “Market Cap Weighted” 
portfolio. 
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With the scale of each market known we can look back and assess how a portfolio which 
contains each of these asset classes, weighted by the size of their respective markets, has 
performed since the 1920s.The MCP portfolio has performed very well. The chart below shows 
the distribution of average annual real returns obtained over a 30 year investing horizon since 
the early part of the 20th century. As one can see,  not a single 30 year period produced annual 
real returns of less than 4% per annum on average. Had one invested money in this portfolio at 
any time during our period of analysis an annual are turn on the money during the period of over 
5% (the mean average was 5.28%) would have been achieved. 

 

In fact when other investing periods are anaylsed the portfolio continues to perform 
impressively. Any period longer than 30 years produces returns than have never averaged 
lower than 3.5% in real terms, for example. 
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Time frame (years) Mean Min % > 4% % > 3.5 % > 2% % > 1% Information Ratio

1 6.22% ‐24.24% 59.04% 59.04% 61.45% 65.06% 0.48

5 5.62% ‐5.04% 61.54% 64.10% 71.79% 84.62% 1.14

10 5.74% ‐1.89% 73.97% 78.08% 82.19% 86.30% 1.69

20 5.50% 1.09% 71.43% 76.19% 95.24% 100.00% 2.47

30 5.28% 3.69% 88.68% 100.00% 100.00% 100.00% 5.07

40 5.11% 3.78% 93.02% 100.00% 100.00% 100.00% 7.29

50 5.20% 3.95% 96.97% 100.00% 100.00% 100.00% 7.33

60 5.44% 4.60% 100.00% 100.00% 100.00% 100.00% 13.49

70 5.60% 5.07% 100.00% 100.00% 100.00% 100.00% 22.17

20 to 70 Average 5.36% 3.69% 91.68% 96.03% 99.21% 100.00% 9.63

Return Statistics For Market Cap Weighted Portfolio

 

Performance of the Balanced Portfolio and the Market Cap Weighted Portfolio in Recent 
Years  

To put into context the modest returns that the GRA would be promising, consider the 
performance it would have generated had it been set-up in the last decade for which data was 
provided (1998 to 2008). In that decade we have seen the collapse of the stock market, not 
once but twice (the Dot Com crash and the 2008/credit/Lehman meltdown), that left the 
benchmark S&P 500 at the same level at the end of 2008 as it was at in 1997. In addition, the 
poor macroeconomic performance coupled with the credit strains of recent times caused many 
bankruptcies that have impaired corporate bond returns. Table 2 shows the performance of the 
components assumed to make up the GRA and the performance of the components using the 
weights of both the Balanced Portfolio and the Market-Cap Weighted Portfolio in the decade to 
2008. 

 

 

As table 4 shows, even during this period of terrible equity market performance and economic 
turmoil, the GRA would have produced average annual compound returns of 5.1% if invested in 
the Balanced Portfolio, and 4.0% if the components were weighted by market capitalization and 
total investable value. The gap in performance is driven by the addition weighting in equities in 
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the Market-Cap Weighted Portfolio. Both these figures are comfortably in excess of the 3.5% a 
GRA system would need for operating costs and to fund its guarantee.  

 

Government Risk Preferences versus Private sector Risk Preferences: 

“….citizens acting in concert through the government can impose arrangements 
– such as intergenerational risk sharing – not possible by private agents acting 
on their own. In addition, credit-worthy governments can access capital markets 
at the risk-free rate of interest, provided their obligations are not excessive 
relative to their capacity to raise revenues now and in the future.” (Munnel et al, 
2009) 

A guarantee shifts the market risk on to the guarantor and away from the saver. For this to be a 
good idea, the entity needs to be better able to withstand the risk and to limit it. Previous studies 
have acknowledged that the government fits the bill. For example, Gollier (2008) shows that the 
ability of governments to enforce intergenerational risk sharing can increase the certainty 
equivalent rate of return by allowing pension funds to invest their financial assets more 
aggressively than would otherwise be optimal. 

In other words, a federally managed pension system should be ideally suited to withstanding the 
risks of investing in volatile and uncertain markets because it should exist in perpetuity and is 
therefore certain to be invested when the market is performing well, not just when it performs 
badly as some unlucky individual savers are. Indeed as stated in Munnel (2008) the government 
already acts in ways which suggest that it is better able to deal with macroeconomic risk, for 
example, by providing unemployment insurance and conducting countercyclical fiscal policy.  

A federally managed pooled pension investment fund would also be able to deal with market 
fluctuations better due to its looser credit constraints. It could be endowed with the ability to 
borrow against future income streams to ride out times of particular turbulence, for example. In 
addition, because it would have huge resources at its disposal it could employ professional 
advisors to manage the risk of any portfolio using instruments, such as options, which are often 
not available to (or are not considered by) individual investors. So the ability to reduce the risk it 
takes on relative to the risk experience by individual investors, and the greater ability to 
withstand long periods of poor market performance, makes the creation of a new tier of savings 
account that are pooled, managed professionally and provide a guarantee to participants not 
just possible, but essential to the provision of a retirement security to all Americans.  

It is possible to quantify the inherent benefit to society that the creation such a system would 
represent. Munnell (2008) uses Monte Carlo simulations to value hypothetical options that 
individual could buy in a private market in order to control the returns that they would receive. 
They can purchase a “floor” where they are guaranteed a return at that level even if their 
investments fail to produce it. To partially cover the cost of the floor, they can sell a “ceiling” 
whereby they in effect give up any upside above a certain return. This strategy is known as a 
“collar”. By buying a floor option and selling a ceiling option at the same rate of return they can 
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guarantee that they will receive that return no matter what. The floor they must buy is more 
expensive than the collar that they can sell, so there is a net cost to this strategy. Munnel et al. 
express that cost as the additional percentage of contributions the individual would have to 
provide. In the same paper, the same options are also priced as if the government was the one 
buying and selling the options, not the individual. The prices of the options are more favorable 
for the government as it is assumed to be less risk averse4, in line with the above discussion. 
The table below shows the different prices for the options at different rates of return and the net 
cost charged to each actor if they were to purchase a collar at the same rate of return. 

Rate of Return
Price of floor 

(1)

Price of ceiling 

(2)

Net cost for a 

collar(3)=(1)‐

(2)

Price of floor 

(4)

Price of ceiling 

(5)

Net cost for a 

collar(6)=(4)‐

(5)

2 percent 29 29 0 13 97 ‐84 84

3 percent 46 22 24 23 83 ‐60 84

4 percent 71 16 56 40 68 ‐28 84

5 percent 107 11 97 66 53 13 84

6 percent 157 7 150 106 40 66 84

7 percent 224 4 220 165 28 137 83

Purchasing by Individual Purchasing by Government

Saving by switching 

to government 

purchase (7)=(3)‐(6)

Comparing the costs* of buying rate‐of‐return protection by individuals and the government

Source: Munnel et al. (2008)                                                                                                   *All costs expressed as a percentage of contributions  

As one can see, there is a constant saving of 84% of contributions by switching from individuals 
hypothetically purchasing the options to a pooled purchase by a less risk averse government 
pension scheme. Using these estimates it is possible to quantify the gain to society of shifting 
the provision of a guarantee from individuals to the government. Assuming that long run inflation 
will average around 2%, and that a government system would want to guarantee a real return of 
3%, we should look at the cost of guaranteeing a 5% nominal return. If a guaranteed return 
were offered today to every employee in America, and those employees all contributed 5% of 
their gross income, then the pension system would have to guarantee a nominal return of 5% on 
around $255 billion of contributions, in the first year. Using the estimates provided by Munnel et 
al. the theoretical cost of doing so would be $33.2 billion. If instead the same people wanted to 
purchase the same protection themselves individually they would have paid $247 billion. The 
difference of $214.6 billion is the hypothetical benefit to society of pooling the purchase of the 
insurance from individuals into a less risk averse public pension system. It is the difference 
between the hypothetical cost to the government of purchasing the protection and the 
hypothetical value of such protection to the individuals in the system. The calculations are 
shown in the table below. 

 

                                                            
4 Munnel et al. assume that the government’s coefficient of risk aversion is half the level of private sector actors. 
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1 Current employment (Millions) 131

2 Average annual earnings ($) 39091

3 Total contributions to pensions ($ Millions)  [(1)*(2)*5%] 255480

4 Cost to government of the "collar"  ($ Millions) [(3)*0.13] 33212

5 Benefit to individuals of the "collar"  ($ Millions)  [(3)*0.97] 247815

6 Net benefit to society  ($ Millions)  [(5)‐(4)] 214603  

Using projections for employment and earnings from the Department of Labor, it is possible to 
estimate total earnings of all employees in the U.S. economy for each year up to 2050. If we 
assume that combined employee and employer pension contributions will equal 5% of pre-tax 
income then the total amount of contributions into a national GRA system can also be 
calculated. The estimates in Munnel et al. express the cost of purchasing return protection as 
the additional percentage of contributions the individual would have to provide. Hence the total 
cost for every participant to buy protection individually for each year’s contributions can be 
calculated, as can the cost to the GRA system if it were the one purchasing protection. These 
two costs can be compared and the difference in every year to 2050 discounted back to present 
value. Assuming a 3% discount rate, the discounted present value of the hypothetical benefit to 
society of switching from individually purchased return protection to protection purchased by a 
national pension system, from this year until 2050, is $5.3 trillion. This huge figure is not one 
that could be realized as it is based on assumptions that everyone employed would want to buy 
this protection, or would have it bought for them by the GRA system, in a market that doesn’t 
exist yet. However, it is useful to illustrate the enormous gains to society of shifting risk to an 
entity more willing and able to bare it. 

 

Conclusion: 

Of course, the future is uncertain. Basing projections of the future on a past probability 
distribution always runs the risk that the future will contain occurrences that have yet to be 
witnessed. Nowhere is this more recognized than in the prospectuses of investment vehicles 
and securities, which usually contain the phrase: “past performance is not a guide to future 
returns”.  

There are certainly signs that we have now entered, and will remain in for a long time, a period 
of relatively low returns.  Many analysts, including those at the world’s largest bond fund (El-
Erian, 2009), suggest that we must now get used to a “New Normal”: an investment 
environment characterized by low returns as the western world re-regulates the capitalist 
system and de-leverages after a secular boom in consumer credit and now a huge run up in 
government debt. In this environment the same analysts expect nominal returns of between 4 
and 6% per annum for “a diversified portfolio of stocks and bonds is the likely outcome” (Gross, 
2010). Given a best guess of inflation of the coming decade of around 2% per annum (derived 
from the TIPS spread) this means that real returns of between 2 and 4% per year going forward. 
Taking a multi-decade view, the tail wind of demographics that will push the US population to 
over 400 million people by 2050 should provide a sound background for rising earnings in the 
listed corporate sector, and hence rising prices and solid returns to investors. 
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Regardless of the economic uncertainty that lies ahead the strength of the conclusions that 
come from the analysis in this paper should not be understated. By existing in perpetuity a GRA 
system would be able to invest in perpetuity, riding out challenging investing environments and 
benefiting from profitable ones. Whether one considers a balanced portfolio of stocks, small 
stock, corporate bonds and Treasury securities, or a portfolio in which those asset classes are 
weighted by their total investable value, there has never been a 40 year period in which they 
yield an average annual real return of less than 3.5%. Furthermore, the vast majority of 40 year 
periods have resulted in returns far in excess of that level. This leads to the conclusion that 
promising a real return of 3% to participants carries the smallest of risks to the federal 
government. That risk needs to be set against the enormous returns that would be reaped by 
American society through increases in retirement income security for its citizens. 
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