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Panel B shows the expected capital appreciated for the 90 percent confidence level. Ten percent would fall below 
these numbers. These projections should be considered a worst-case situation, or the minimum someone should 
have accumulated due to poor investment performance. Note how the numbers are dramatically lower than the 
numbers in Panel A with the 50 percent confidence. 
  
The projections in Table 6 show what an individual starting at age 35 and following the guidelines is likely to have 
saved at various future ages. In contrast, Table 3 looks at the question of how much one needs to have 
accumulated to enter retirement at age 65. In other words, Table 6 starts the analysis at age 35 while Table 3 
starts the analysis at age 65. Table 6 provides the benchmarks during savings, while Table 3 shows the minimum 
required to retire at 80 percent of pre-retirement net income. 
  
The rows in Table 3 show gross income, amount of savings net income (which is net of saving), and 80 percent 
of replacement net income, which is the targeted income to receive in retirement. The table then goes on to show 
how much of this income is forecast to come from Social Security benefits with the remainder needing to be 
generated by the portfolio. Lastly, it shows the amount of capital needed to generate this income (that is, the 
amount used to buy the inflation-indexed annuities). Not surprisingly, the total capital needed for retirement 
shown in the last row of Table 3 is close to the age 65 projections of what somebody starting to save at age 35 
would have accumulated at the conservative 90 percent confidence level as shown in the last row of Table 6, 
panel B. The logic behind it is that the savings guidelines in Table 2 allow one to accumulate enough capital with 
a 90 percent confidence level to buy enough inflation-indexed annuities. 
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Table 3 is also useful in determining what level of capital is required for a higher or lower retirement cash flow 
than 80 percent of net income. For example, for somebody age 65 who was earning $80,000, our model 
assumes they will need $53,504 of income in retirement, and they will need a portfolio of $512,821 to provide 
$28,252 in portfolio cash flow to supplement their Social Security. The retiree may want to increase the portfolio 
cash flow to a higher number such as $35,000, an increase of 24 percent. To achieve this, their retirement 
portfolio should also be 24 percent greater, or $635,308. Thus a person knowing what level of income they want 
in retirement can see how much capital they will need for retirement and bypass the model's assumption of an 80 
percent replacement of net income. 
  
Once investors determine a particular savings rate, theoretically they should be able to follow this rate until 
retirement at age 65. But the real world inevitably will vary from the model. Thus, individuals should check their 
progress over time (perhaps every five years) using information in Table 6 and adjust savings as necessary. 
Their eventual target should be to accumulate the assets shown in Table 3, which should be viewed as minimum 
levels. 
  
If their accumulated wealth is tracking with the projections in Table 6, panel B, they probably will receive the 
assumed retirement income (80 percent of assumed net income), but there is little margin for error. If their 
accumulated wealth is tracking with the projections in panel A, there is a high probability that their retirement 
income will exceed the projected retirement income. They will have a large cushion for error and could either 
consider reducing their savings rate or continuing that rate to potentially receive higher retirement income rate. 
  
If a person's earnings increase faster than the assumed rate in the model (such as the rate of inflation) and their 
expectations of retirement income also increase, the amount of capital needed to support the higher income 
needs in retirement may no longer be sufficient. Therefore, when their income accelerates, they may have to 
increase their savings rate to catch up (build additional capital) so as to be able to maintain the new standard of 
living once retirement occurs. In other words, they may need to save a greater portion of a pay raise than the 
guidelines would indicate.

Conclusions

We developed a general savings rate guideline for retirement for typical individuals with different ages, initial 
accumulated wealth, and income levels. We have also created a benchmark on how much capital an individual 
should have accumulated based on their income and age, with the presumption that they started saving at age 
35. Our work differs from earlier studies in that it uses Monte Carlo simulations and Ibbotson Associates' 
forecasted returns to calculate capital required for retirement, and in that it calculates retirement income needs 
based on pre-retirement income less savings. Creation of the guidelines is very complex, both in terms of the 
methodology as well as the selection of the data to use. Because each individual's situation is unique, we took 
data as much as possible from generally accepted studies and then used software available at Ibbotson 
Associates to calculate results. 
  
People should follow the savings guidelines in Table 2, which show how much to save and which provides an 
offset for capital already accumulated. Progress can be tracked by comparing one's accumulated savings with 
Table 6, with the numbers in Table 3 being the eventual capital needed as one saves for retirement. Once again, 
these are the minimums recommended. 
  
These projections are for a single person. Differences for a couple will include the possibility of two pre-
retirement incomes, two Social Security payments in retirement, and a longer life expectancy for the couple. 
  
The study shows the importance of starting to save no later than age 35. It shows how higher-income people will 
have to save more to offset the impact of Social Security, which has a larger impact for low- and moderate-
income people. Lower-income individuals who are more dependent on Social Security will also be most 
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vulnerable to political changes in the system. Those who have failed to accumulate adequate savings will need to 
delay retirement or take a substantial reduction in their retirement standard of living. Finally, it suggests that 
those whose income increases faster than inflation will have to save an increasing amount to "catch up" so as to 
be able to provide for the higher assumed standard of living in retirement. 
  
The world is ever changing. In the future, much will be different from our projections. The savings guidelines 
should be considered as a guide only; individuals should monitor their progress and adjust over time to ensure 
they reach their goals. 
  
We developed these savings guidelines with the hope they will be publicized, generally accepted, and that once 
people are aware of how much they should save they will better prepare for retirement. Our intention is to make 
this data available for all to use.

Endnote

1. It should be noted that the deduction amount for the capital accumulated as shown in column 4 of Table 2 has 
some variability due to Monte Carlo simulation characteristics. In the deterministic method, the reduced rate 
would be exact. We calculated this deduction for each age and income level with extra $10,000 savings 
increments by running a regression on the simulated savings rates against the third dimension, initial wealth. 
Figure C1 in Appendix C shows an example for this regression for age 35 and income level of $40,000. The 
straight line indicates there is an approximate linear relationship between the amount already saved and the 
required savings rate. For example, $50,000 already accumulated reduces the savings rate by five times the 
savings rate for $10,000 accumulated. The reason the savings rate is not exactly linear is that the rate to be 
reduced due to the extra $10,000 saved in each simulation run is slightly different from another simulation. 
Appendix C explains mathematically why a linear relationship should hold between the savings rate and 
accumulated wealth. 
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These guidelines are available for use by all persons and organizations at no charge, provided all such users 
acknowledge in their use that the guidelines were created jointly by the authors, Ibbotson Associates, and FPA 
and include the disclaimer set forth below. 
 
Disclaimer 
 
Those using these guidelines should be aware that there are a number of variables and risks associated with 
individual retirement planning. These guidelines use approximations for hypothetical and illustrative purposes 
only and are not meant to replace professional investment advice. There are many variables to consider when 
analyzing a person's financial situation, not all of which can be captured within these guidelines. Changes in 
economic climate, inflation, achievable returns, and in an individual's personal situation may affect the guidelines. 
The authors, Ibbotson Associates, and FPA cannot and do not guarantee the applicability or accuracy of the 
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guidelines with regard to an individual's circumstances. These materials are not intended or written to be used, 
and cannot be used or relied upon, by any person for the purposes of tax planning. Any taxpayer should seek 
advice based on the taxpayer's particular circumstances from an independent tax advisor. The authors, Ibbotson 
Associates, and FPA expressly disclaim any liability for those who use or rely on the guidelines as well as for the 
accuracy, timeliness, or completeness of the data contained therein.
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Sidebars 
 
Why Use Monte Carlo Simulations?

We used the Monte Carlo process to determine the savings rate to accumulate the capital that would be needed 
to generate retirement income. Monte Carlo simulations were not used for the distribution stage as this was 
deemed to be too complex. 
  
The Monte Carlo process we used contrasts with the easier deterministic analysis, in which single numbers are 
determined for interest rates, asset returns, inflation, and so on, respectively as done by Walsh (2003). With 
deterministic analysis, averages are used to establish the parameters. But averages do not reflect the variability 
of the real world. In contrast, in Monte Carlo simulations one can specify a probability distribution for variables 
such as market returns, volatilities, and covariances. In one simulation path or trial, which simulates one's age 
from today to retirement, a series of random return numbers for each asset class are generated by following the 
specified variable's probability distributions. Random numbers are different in each trial, which incorporates a 
potential blend of economic factors, and thus each trial represents one of a number of possible investment 
horizon experiences. A large number of trials (for example, 2,000) then tabulate the outcomes that include risk 
information, alternative asset allocations, reaching retirement goals, and so on. Therefore, Monte Carlo 
simulation is generally considered to provide results superior to the deterministic method. Finally, Monte Carlo 
simulation allows the investor to view projections of possible best- and worst-case scenarios, thus helping 
achieve better financial decisions over a long time horizon. 
  
In our analysis we used a 90 percent confidence limit, which is a higher hurdle than what would typically result 
from a deterministic model. The latter would be roughly equal to a 50 percent confidence limit. Thus, the use of 
Monte Carlo analysis in our work is likely to lead to higher savings amounts than other studies.

Returns in Real Life

In reality, it is likely actual returns will vary as the world is always changing and the future is not known. 
Additionally, even if the investment assumptions turn out to be correct, most individuals will be challenged to 
achieve the projected returns. The projected returns of each asset class are market returns. Because most 
individual investors fail to achieve market returns, most investors will probably underperform these projections. 
Thus, for many people the retirement income received is likely to be less than projected. 
  
Furthermore, in real life, individuals have financial ups and downs, and during difficult periods they cut back or 
terminate their saving. It is difficult for someone to catch up (save more) in good times to make up for the bad 
times. Thus, there is a tendency to underperform the long-term projections. Additionally, nothing has been 
factored into the calculations to provide funds to cover late-in-life medical expenses. 
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