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Abstract

This article quantifies the effect of taxes on the magnitude and variability of cash flows from
taxable retirement portfolios. While previous research focuses on pretax cash flows, this paper
includes taxes associated with rebalancing and withdrawals. We incorporate the differential tax
treatment of interest income and capital gains. Taxes have dramatic effects on the size and variability
of the after-tax cash flows withdrawn from the portfolio. Financial planners may use our results to
determine the ideal equity allocation in taxable retirement portfolios. For withdrawals below 5% and
above 8% of initial portfolio value, our results suggest that the 100% equity allocation generally
provides the most attractive trade-off between risk and return during the retirement period. Even for
withdrawals (as a percentage of initial portfolio value) from 5% to 8%, the 100% equity allocation is
an attractive choice because it has substantially higher mean terminal value and similarly higher mean
after-tax cash flows. An analysis of inflation-adjusted withdrawal amounts also strongly favors the
100% equity allocation. © 2003 Academy of Financial Services. All rights reserved.

JEL classification: G20; G110
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1. Introduction

Despite the popularity of 401(k)s and IRAs, many investors accumulate substantial assets
in fully taxable portfolios that they depend on to provide retirement income. Such portfolios
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often result from the sale of businesses or from inheritances. The management of these funds
is complicated because it requires striking a balance between conflicting goals. Retirees want
to maximize their income but also want to avoid exhausting their assets before death. Several
researchers (Bengen. 1994, 1996, 1997; Cooley, Hubbard, & Walz [hereafter CHW|, 1998,
1999) have examined the appropriate size of the sustainable withdrawals from such portfo-
lios of assets. However, these previous studies do not explicitly factor taxes into their
analyses.

This paper investigates the impact of taxes on the analysis of sustainable withdrawals from
taxable portfolios. Taxes impact the cash flows from such portfolios in several ways.
Financial planners typically recommend rebalancing portfolios on a regular basis o a target
asset allocation. Maintaining the desired debt/equity mix may create significant tax labilities
on recognized gains. Also. the different treatment of income and capital gains influences the
optimal asset allocation.

The results of this study suggest that the 100% equity allocation provides the best return
versus risk trade-off for most of the withdrawal amounts as a percentage of initial portfolio
value examined. In addition, this allocation always had the highest mean terminal portfolio
value of the five asset allocations analyzed in this study. Over all time periods and with-
drawals investigated. for noninflation-adjusted data. the median difference between the mean
terminal value of the 100% stock allocation and the next highest mean terminal value is over
$1.9 million. Even if clients are reluctant to commit to a 100% equity allocation, this paper
provides financial planners with guidelines on the magnitude of taxes and the variation in
after-tax cash flows associated with the withdrawal pattern and asset allocations studied
herein.

2. Literature review

Bengen (1994, 1996. 1997) wrote the seminal rescarch on withdrawals as a percentage of
initial portfolio value: additionally, his papers investigate the optimal asset allocation for
retirement portfolios. After conducting a portfolio analysis using historical returns, Bengen
suggests that retirees place a relatively large proportion of their assets in equities. He
recommends a stock allocation between 50% to 75% in the early years of retirement and
advises reducing this percentage as one grows older. When adjusting the asset allocation of
their taxable portfolios, Bengen advocates that retirees use the following formula: percentage
of portfolio in equities = (120 to 150) minus your age. Investors with less tolerance of risk
should choose a number closer to 120, and more aggressive investors should choose a
number closer to 150.

CHW (1998, 1999) extend Bengen's research by developing a procedure for measuring
the tradeofts between withdrawals, expected years of retirement, and asset allocations. Using
historical data provided by Ibbotson Associates, CHW generate an algorithm that grows an
initial amount by the total return for a given asset allocation and reduces the portfolio value
by a fixed withdrawal amount. CHW (1998) use annual withdrawals and, implicitly, annual
rebalancing. A later study (CHW., 1999) uses monthly withdrawals and rebalancing. In both
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studies, CHW conclude that retirees should invest a minimum of 50% of their portfolio in
stocks.

As an example of their methodology, one might start with a retirement portfolio of
$100,000, a withdrawal amount of 7% (i.e., $7,000 per year), and an asset allocation of 50%
stocks and 50% long-term high-grade corporate bonds. Suppose that in the first year of
retirement the total return on stocks is 8% and the total return on bonds is 4%. The portfolio
value will grow 6% to $106,000. The retirement income withdrawal of $7,000 is taken from
the retirement fund and the remaining $99,000 is invested for the next period. This continues
until the end of a predetermined retirement period is reached. Success is defined as having
a non-negative value for the portfolio at the end of the retirement period (i.e., not outliving
your money).

Jarrett and Stringfellow (2000) extend the research on withdrawal management by ana-
lyzing different withdrawal methodologies and portfolio horizon values. The authors provide
withdrawal rates (i.e., withdrawals as a percentage of initial portfolio value) that make it
highly likely that an individual will have sufficient funds to avoid running out of money
before the end of their retirement period. However, they do not indicate the level of success
that should occur given the various strategies. According to their results, someone with a
30-year retirement period would be able to withdraw 3.55% of their initial portfolio value
each year if the portfolio consists entirely of large company stocks.

Although they have not analyzed the impact of taxes on withdrawals from a retirement
portfolio, many researchers have investigated the general effects of taxes on portfolio returns.
Siegel and Montgomery (1995) consider the effects of taxes and inflation on the returns of
major asset classes. They use marginal tax rates on ordinary income associated with each
time period from 1926 to 1993; they also consider effective marginal tax rates on capital
gains. They conclude that wealth-maximizing individuals should invest as much as they can
and keep it invested so as to minimize the effects of taxes on their portfolio values. Stein
(1998) focuses on the valuation of a portfolio that has an imbedded tax liability and on issues
associated with determining an appropriate benchmark against which to compare portfolio
returns on an after-tax basis. He finds that after-tax returns depend on how the assets grow
over time and on when the cost basis of the investments is established.

Opiela (2002) indicates that individuals need to be cognizant of the investments that they
are putting into their taxable and tax-deferred accounts. Also, Chincarini and Kim (2001)
investigate the three sources of tax losses that individuals face: 1) taxable events generated
by turnover in an investment fund; 2) taxes on dividends; and 3) taxes on capital gains.
Investors need to consider turnover rates in their mutual funds. They also need to be aware
that the extent of tax losses are greater the more short-term gains are realized and the higher
one’s tax bracket.

Portfolio rebalancing also plays an important role in determining the success rate and the
after-tax cash flows available to retirees. Several studies have examined rebalancing issues,
particularly the transactions costs of rebalancing; like the research done on withdrawal
patterns, these studies do not include the effect of taxes. One of the earliest research projects
investigates different rebalancing options with a portfolio invested in common stocks,
long-term government bonds and T-bills (Stine and Lewis, 1992). The authors conclude that
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the optimal approach is to rebalance when an asset class deviates 7% to 10% from its initial
allocation.

Using more returns data, asset classes, and asset allocations, Tsai (2001) also analyzes the
performance of various rebalancing methods. including never rebalancing, periodic rebal-
ancing, and rebalancing that is contingent on market returns. She finds little difference in the
performance of the various strategies. Although her analysis does not include the tax and
transactions costs associated with rebalancing, she notes the advantages of rebalancing
monthly when a weighting is off by at least five percentage points. This strategy reduces the
number of times that rebalancing occurs. Weiss (2001) advocates the use of dynamic
rebalancing. This approach uses the coupon payments from bonds to fund cash withdrawals
when the inflation-adjusted cumulative equity return is below its projected mean. When
returns on stocks are above their projected mean, this strategy rebalances annually 10 a target
allocation. Monte Carlo analysis shows this strategy to be better than annual rebalancing.

Buetow et al. (2002) focus on the effects of portfolio rebalancing on the value of
tax-exempt portfolios. They consider both frequency (calendar) and interval (contingent)
rebalancing strategies. For frequency rebalancing. they tested daily, monthly, quarterly, and
semiannual rebalancing. For interval rebalancing, they tested movements of +1% to 20%
from the target allocation percentages. They find that a disciplined rebalancing strategy can
enhance portfolio value. The authors recommend a daily monitoring frequency and a 5%
interval rebalancing strategy to optimize the effect on portfolio returns.

3. Data and methodology

Our methodology is based on that of CHW. We start with an initial endowment of
$1.000,000 and invest it according to each of five asset allocations. As in CHW, the asset
allocations are 100% equity. 75% equity and 25% bonds, 50% equity and 50% bonds. 25%
equity and 75% bonds. and 100% bonds. The value of the portfolio is calculated using
historical total returns on common stocks and long-term government bonds taken from the
Ibbotson Associates Yearbook (2000). On an annual basis, the portfolio is rebalanced to the
original asset allocation.

Because the portfolio is intended to provide retirement income, an amount is withdrawn
at the end of each year. We test 10 withdrawal rates (i.e.. withdrawals as a percentage of
initial portfolio value). which range from 3% ($30,000 per year). Success occurs when the
portfolio has a positive value at the end of a given time period, which is 20, 25, or 30 years
in this study. Two withdrawal strategies are investigated: fixed withdrawal amounts and
inflation-adjusted withdrawal amounts. Using pretax withdrawals, our analysis produces
success rates consistent with those reported by CHW (1998).

Our study extends the CHW research by including tax effects. Ordinary income, including
both coupons from bonds and dividends from stocks, adjusted for capital losses and
carryovers as appropriate, is taxed at 28%. Recognized net capital gains are taxed at 20%. In
compliance with the current U.S. Tax Code. losses are limited to $3,000 in a taxable year and
the losses exceeding this amount are carried forward. To determine the tax basis for capital
gains tax calculations, this study uses the specific identification method, and the most
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recently acquired securities are sold first. In falling markets, this approach recognizes lower
losses than the first-in, first-out alternative because securities that were recently purchased at
lower prices will be sold before older higher basis securities. In bull markets, our application
of the specific identification method produces smaller capital gains than the first-in, first-out
method.

For every withdrawal amount/asset allocation combination that has a success rate less than
100%, the minimum after-tax cash flow will at least fall to zero. The minimum after-tax cash
flow occasionally is negative because taxes exceed the withdrawal amount, which is ex-
pressed on a pretax basis. These tax payments are triggered by annual portfolio rebalancing
so only the asset allocations that require rebalancing experience negative minimum after-tax
cash flows.

As do CHW, we also study the effects of inflation by incorporating a CPI-based inflation
adjustment into a portion of our study. Our CPI values come from the Bureau of Labor
Statistics Web site. We adjust for the effects of inflation by increasing or decreasing the
withdrawal amount by the change in the Consumer Price Index. Rebalancing occurs annually
so we multiply the previous period’s withdrawal amount (the initial withdrawal amount if it
is the first year of the portfolio’s existence) by the ratio of the current year’s January CPI
number over the previous year’s January CPI number. This provides us with the current
year’s inflation-adjusted withdrawal amount. All other elements of the methodology remain
the same as for the noninflation-adjusted cash flows.

This study utilizes returns data from 1926 to 1999. This data contains 55 overlapping
20-year periods, 50 overlapping 25-year periods, and 45 overlapping 30-year periods. For
each of these periods, we calculate the cash flows for all of the combinations of withdrawal
amounts and asset allocations. We do this both with and without adjusting for inflation. The
next section describes the cash flows from these portfolios.

4. Results
4.1. After-tax cash flows, not adjusted for inflation

Tables 1, 2, and 3 provide the analysis of after-tax cash flows for retirement durations of
20, 25, and 30 years, respectively. Because the same relations generally persist across the
different time horizons, the tables are discussed together. Each table has two parts; the first
part covers withdrawals as a percentage of initial portfolio value from 3% to 7% whereas the
second part describes rates from 8% to 12%. The first column in each table lists the
withdrawal, the second gives the equity allocation, and the third provides the success rate.

The success rate is the percentage of portfolios that have a positive value when the
investment horizon is reached. For withdrawal amounts as a percentage of initial portfolio
value of 5% and less, Table 1 provides evidence that there are few failures to provide the
withdrawals for the full 20 years. Although the success rates are lower for these withdrawal
amounts over 25- and 30-year periods (see Tables 2 and 3), withdrawals of less than 5%
seldom exhaust the portfolio regardless of the time horizon or asset allocation used in this
study. The success rate for the 100% bond allocation drops dramatically for withdrawals of
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5%. To maintain a reasonable success rate at these higher withdrawal amounts, it is essential
to hold stocks. For all three retirement periods, the 100% equity allocation has the lowest
percentage of failures at withdrawals above 7%.

For each withdrawal amount and allocation combination in our study, we conduct one trial
for each of the 20-. 25-, or 30-year overlapping periods from 1926 to 1999. The actual returns
data over each of these periods is used to calculate the portfolio values and after-tax yearly
cash flows. When the assets in a portfolio are exhausted, the cash flows for the remaining
years in the retirement period equal zero. Columns four through seven of Tables 1, 2, and 3
contain the minimums, maximums, means, and standard deviations of these after-tax cash
flows for each withdrawal amount/asset allocation choice.

First, we examine the minimums. For every withdrawal amount/asset allocation combi-
nation that has a success rate less than 100%, the minimum after-tax cash flow will at least
tall to zero, and this occurs for all the withdrawals above 7% regardless of the retirement
period. The minimum after-tax cash flow occasionally is negative because taxes exceed the
withdrawal amount. which is expressed on a pretax basis. These tax payments are triggered
by annual portfolio rebalancing so only the asset allocations that require rebalancing expe-
rience negative minimum after-tax cash flows. The 50%/50% allocation generates negative
cash flows that are of greater magnitude than other allocations. For the 3% and 4%
withdrawals as a percentage of initial portfolio value, the 100% stock and 100% bond
allocations have substantially higher minimum after-tax cash flows because these allocations
do not need to be rebalanced.

The maximum after-tax cash flows are shown in column five of Tables 1-3. Within each
of the withdrawals above 6%. there is little difference between the maximum after-tax cash
flows for each asset allocation. The largest difference between these maximums is $659, and
this occurs at the 7% withdrawal for the 25-year retirement period. However, at lower
withdrawals. taxes associated with rebalancing cause larger differences in the maximums.
Within each withdrawal of 6% or less, the average difference between the largest maximum
and the smallest maximum is $4,366. Either the 100% stock or 100% bond allocation has the
highest maximum for these withdrawal amounts.

Because our analysis assumes that retirees have income outside of their retirement
portfolios, it is possible that some of the maximum after-tax cash flows exceed the pretax
withdrawal amounts. For example, Table | shows that the maximum after-tax cash flow for
a 7% withdrawal rate and a 50%/50% asset allocation is $70,112, which is greater than the
pretax withdrawal rate of $70,000 (7% X $1,000,000). This can occur when a portfolio is
close to failure or the end of the retirement period and generates a capital loss that exceeds
the amount of interest and dividends. We assume that the retiree uses this excess capital loss
to reduce taxable income outside of the investment portfolio; this tax benefit from the
retirement portfolio is represented as a positive cash flow in addition to the pretax withdrawal
rate.

Column six of Tables 1-3 shows the mean after-tax cash flows generated from various
withdrawals and asset allocations. For withdrawals under 6%, the 100% bond allocation
provides the highest mean cash flows and the 100% stock allocation provides the second
highest mean cash flows. The average difference between the cash flows from the 100%
stock and 100% bond allocations is $2,149 at these withdrawals. The 100% stock allocation
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has the highest average cash flow for the 20-year period when the withdrawal rate is 12%,
for the 25-year period when the withdrawal rate is above 9%, and for the 30-year period
when the withdrawal rate is above 7%. As expected, equity investments are more attractive
as the holding period lengthens. For withdrawals as a percentage of initial portfolio value
between 6% and 9%, the results are mixed, and the best allocation depends on the retirement
period.

In addition, asset allocation becomes more important at the higher withdrawal amounts.
Within each withdrawal above 8%, the average difference between the highest and lowest
mean after-tax cash flow produced by the five different asset allocations is $20,250. This is
substantially higher than the difference of $2,149 discussed earlier for the lower withdrawals,
and it is a result of the higher failure rate of the allocations with significant portions of bonds.

The standard deviations for each withdrawal amount/asset allocation strategy are provided
in column seven. At lower withdrawals as a percentage of initial portfolio value, the 100%
stock and 100% bond allocations produce lower standard deviations. Using the 3% with-
drawal rate for the 20-year retirement period as an example, the 100% equity and the 0%
equity allocations have standard deviations of $302 and $651, which are substantially less
than the standard deviation of $4,693 for the 50%/50% allocation. In this case, even though
the 100% stock and 100% bond allocations have similar minimums, maximums, and means,
the 100% equity allocation has the smaller standard deviation of the cash flows.

This result is counterintuitive to our expectation that stocks are generally riskier. This
occurs because it is more likely that the coupon stream from the 100% debt allocation will
not be sufficient to meet the pretax withdrawal. Dividend yields through the 1950s tended to
exceed coupon rates. Thus, for the 0% equity allocation it is more likely that securities must
be sold (and capital gains incurred) to meet the withdrawal amount. As our assumed capital
gains tax rate is less than that for ordinary income, the average after-tax cash flow for the 0%
equity allocation is slightly higher than for the 100% allocation.

Throughout all of the time horizons investigated, the 100% stock allocation has the lowest
standard deviation for withdrawals less than 5%, and this allocation generally produces the
lowest standard deviation for withdrawals above 8%. The results are mixed for the with-
drawals between 5% and 8%.

Columns eight and nine provide data on the number of years that the portfolios survive for
various asset combinations. At lower withdrawals, there is little difference between the
average years that a portfolio survives. At higher rates (8% and above for the 20-year period,
7% and above for the 25-year period, and 6% and above for the 30-year period), the
difference between the mean survival length of the 100% stock and 100% bond portfolios
becomes at least approximately four years. The minimum survival length is lower for the
100% stock allocation at lower withdrawal amounts. This occurs because our data includes
stock returns during the Great Depression. At higher withdrawals, allocations with significant
portions of bonds have the highest minimum survival lengths.

Column 10 provides the mean-adjusted terminal portfolio values, which represent the
average amount of money that is left over at the end of the investment horizon after making
the withdrawals throughout the retirement period. This amount is labeled the adjusted value
because it reflects the negative cash flows that occur during the retirement period due to
taxes. The future value of these cash flows is calculated at the end of the retirement period
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using the overall return on the portfolio during that period and it is subtracted from the
unadjusted terminal value.

On average, a substantial amount remains at low withdrawal percentages. Even at the 12%
withdrawal, the 100% equity atlocation has a mean-adjusted terminal portfolio valuce of
approximately S1.5 mitlion. Regardless of the withdrawal level. the 100% cquity allocation
dominates all the other allocations by providing higher mean terminal portfolio values.

4.2, Inflation-adjusted after-tax cash flows

Tables 4-6 provide inflation-adjusted results. The general interpretation of these tables is
similar o that for Tables 1. 2. and 3. As expected. given that more money is being
withdrawn. i.c.. inflation was generally positive over the period studied. success rates are
often lower for the inflation-adjusted data. Also. the terminal portfolio values arc smaller.
The cash flows themselves are. of course. Targer on average with larger standard deviations.
The minimum cash flows are now negative in only two instances (25 years and 30 years at
3% withdrawal and 50% cquity). This is so because inflation has driven the withdrawal
amounts sufticiently high that taxes on recognized gains no longer exceed the pretax cash
flows. The overall impression tfrom Tables 4. 5. and 6 is that the 100% cquity allocation is.
generally. even more attractive with adjustment for inflation than without adjusting for
inflation. We discuss this further in the following section.

4.3, Best asset allocations

Tables 1-6 provide substantial information on the after-tax cash flows that a retiree should
expect to receive based on various withdrawal levels, asset allocations., historical returns, and
historical rates of inflation. How should one use this information to decide on a particular
asset allocation? Table 7 shows the best stock allocation at cach withdrawal rate and
retirement period based on three criteria. The first criterion is to choose the asset allocation
that produces the highest mean after-tax cash flow. Columns two through four provide the
results of applying this criterion. For example. if one has a 30-year retirement period and a
withdrawal rate of 8%. Table 7 shows that the 100% stock allocation provides the highest
mean after-tax cash flow for both the noninflation-adjusted data and the inflation-adjusted
cash flows (the number after the backslash). For noninflation-adjusted data. regardless of the
retirement period, an allocation without stocks is preferred at low withdrawals (less than
6%). For the noninflation-adjusted data. at high withdrawals as a percentage of initial
portfolio value (greater than 9% ). the 100% equity allocation generally results in the highest
mean after-tax cash flows. For the inflation-adjusted cash flows. the longer the period the
more attractive is the 100% equity allocation. even for low withdrawal rates. This is not too
surprising as cequities tend to be better inflation hedges than bonds. The main problem with
this highest mean after-tax cash flow criterion is that it only focuses on the reward and
1gnores the risk.

The second criterion tn Table 7 is to pick the asset allocation with the fowest risk as
measured by the lowest standard deviation of after-tax cash flows. For cash flows that are not
adjusted for inflation, regardless of the investment horizon. the 100% stock allocation is
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Highest Reward-Risk Ratio

100%

75%

50%

Stock Allocation

25%

0%

20 Year Period

25 Year Period

7% 2 5 ‘ L 4 i
9% I : ; 30 Year Period
Withdrawal 10% 1%

6%

12%

Fig. 1. Stock allocations that produce the highest reward-risk ratios, which equal the mean divided by the standard
deviation of the after-tax cash flows, for various withdrawals as a percentage of initial portfolio value.

better at low withdrawals (less than 5%) and high withdrawals (above 9%). The results are
mixed in between 5% and 9%. For the inflation-adjusted cash flows, the 0% equity allocation
has the lower standard deviation, but this is due to so many of the cash flows being zero
because the failure rate at 0% equity is very high. Furthermore, this criterion is perhaps
misleading because it doesn’t directly reflect the reward of a particular asset allocation (i.e..
the level of after-tax cash flows).

The final criterion is to choose the allocation with the highest ratio of the mean and the
standard deviation of the after-tax cash flows. This approach is superior because it reflects
both the risk and reward of a particular strategy. Without adjusting for inflation, the 100%
equity allocation has the highest reward-risk ratio in 16 of the 30 withdrawal amount/
retirement period combinations. Using inflation-adjusted cash flows, this ratio rises to 27 of
30. Thus, a 100% equity allocation is generally preferred and is clearly the best allocation
when the withdrawal is below 5% or above 8%. Fig. | illustrates these results for the
noninflation-adjusted data by showing the stock allocation that produces the highest reward-
risk ratio for various assumptions.

d.4. Terminal portfolio values

One of the weaknesses of the criteria presented in Table 7 is that they ignore the money
left over after all the scheduled withdrawals have been made. This amount is important to
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Table 8
Terminal portfolio value advantage of 100% equity
Withdrawal ~ 20-Year period 25-Year period 30-Year period
Terminal value  Equivalent — Terminal value  Equivalent — Terminal value Equivalent
advantage of payment advantage of payment advantage of payment
100% equity value 100% equity value 100% equity value
3% 1,976,925 22,466 3,521,871 24,421 5,870,396 26,647
4% 1,839,695 20,629 3,206,344 21,961 5,261,998 23,704
5% 1,709,426 19,033 2,918,745 19,957 4,733,297 21,367
6% 1,587,230 17,709 2,649,897 18,205 4,232,219 19,231
7% 1,475,724 16,692 2,398,226 16,575 3,747,340 17,131
8% 1,368,636 15,642 251518719, 14,946 3,298,059 15,154
9% 1,262,094 14,466 1,874,706 12,842 2,714,112 12,378
10% 1,132,665 12,763 1,596,555 10,744 2,267,534 10,325
11% 1,000,471 11,036 1,344,491 9,013 1,818,497 8,320
12% 872,869 9,498 1,102,552 7,316 1,435,463 6,560

This table shows the mean portfolio terminal value advantage of 100% equity asset allocation relative to the
asset allocation that produces the next highest terminal value. This terminal portfolio advantage is computed for
each combination of withdrawals as a percentage of initial portfolio value, retirement period lengths, and
overlapping periods within our sample data from 1926 to 1999. The values shown below are the averages across
the overlapping periods. The equivalent payment value expresses the terminal value advantage of 100% equity
as a payment received each year in the retirement period. The equivalent payment value is calculated using an
interest rate equal to the total return on equity over the particular time period.

retirees for two reasons. First, they may live longer than the retirement period and need
additional cash withdrawals from their portfolios. Second, they may want to leave as much
as possible to their heirs.

An examination of Table 8 indicates that the 100% equity allocation has a decided
advantage, providing higher average terminal values across all withdrawals as a percentage
of initial portfolio value and retirement periods analyzed in this study. In every case, the
mean terminal value of the 100% equity portfolio is higher than the other allocations. While
this may not be a surprise, the size of the equity advantage is worth noting. Table 8 provides
the mean terminal value advantage of 100% equity, which is the average difference between
the adjusted terminal value of 100% equity and the asset allocation that produces the next
largest adjusted terminal value. This average is provided for each withdrawal amount and
time period, and it is calculated using the terminal value advantage for each overlapping
period within our sample data, which extends from 1926 to 1999. The median difference
computed across all withdrawals and time periods is over $1.9 million. The smallest average
terminal value advantage of equity is $872,868. Table 8 uses noninflation-adjusted data. An
analogous table based on inflation-adjusted data provides even stronger support for a 100%
equity allocation.

Because the focus of this research project is portfolio withdrawals, it is useful to express
this terminal value advantage as a cash flow that could be withdrawn in each year over the
retirement period. The equivalent payment value expresses the terminal value advantage of
100% equity as a payment received each year in the retirement period. The equivalent
payment value is calculated using an interest rate equal to the total return on equity over the
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particular time period. The median equivalent payment value, which is computed across all
withdrawals as a percentage of initial portfolio value and retirement periods, is $16,109 per
year. Remember that this represents the annuitized value of just the advantage of the 100%
stock allocation; if the entire terminal portfolio value were actually converted to a yearly
payment, it would usually be several times larger. When the equivalent payment value is
compared to the mean cash flows shown in Tables 1-3 (i.e.. the results without adjusting for
inflation), it is clear that the terminal portfolio value is too big to be ignored when making
a decision on the appropriate asset allocation and withdrawal rate.

5. Summary and concluding remarks

Previous research on withdrawal patterns and portfolio rebalancing has not incorporated
tax effects into the analysis. Although individual tax situations vary significantly, our
research shows that taxes usually have a dramatic effect on the cash flows from a nonquali-
fied retirement porttolio.

This study is unique in that it serves as a useful guide to financial advisors who want to
counsel their clients on the after-tax cash flows (spendable money) that they can expect from
their retirement portfolios. In addition to providing the mean after-tax cash flows for various
withdrawal amount/asset allocation combinations, this paper also provides the minimums,
maximums, and standard deviations. These statistics show that if retirees strictly adhere to
a certain pretax withdrawal amount and rebalancing strategy, cash flows will likely exhibit
fluctuations too large to ignore.

This occurs even at the lower withdrawal percentages that have perfect success rates. As
an example, compare the after-tax cash flows from a 100% equity allocation and a 509%/50%
allocation with a withdrawal of 3% and a 20-ycar retirement period. The 100% equity
allocation has a significantly lower standard deviation. Assuming a normal distribution of
cash flows, 68% of the cash flows from the 100% equity position would be between $21,435
and $21.939. But the expected range for the 50%/50% allocation would be $14,433 to
$23.819. which is considerably larger due to taxes. Previous studies on this subject fail to
reflect these tax effects associated with rebalancing.

Planners could use Tables 1-6 to give clients a measure of the tradeoffs involved in
managing a taxable retirement portfolio. For example. suppose a client desires a withdrawal
amount equal to 6% of the initial value of the retirement portfolio. Our work allows the
advisor to show that a 25% equity allocation is generally preferred. Furthermore. the size of
the cash flows and their variability is shown for the other allocations as well.

Planners could show clients the counterintuitive results for low withdrawal amounts and
asset allocations other than 100% equity or 0% equity. A risk-averse client might want, say,
a 3% withdrawal rate and only a 25% equity allocation. The client thinks he must expose
some of the portfolio to higher risk equities in order to maintain portfolio value. Using our
results. the planner could show the client that. due to the magnitude of the tax consequences
of rebalancing. an allocation of 0% equity would actually be preferred, given the client’s risk
aversion.

Suppose a client with greater risk tolerance has a 30-year time horizon, wants a 12%
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withdrawal rate, and is willing to put 100% of her assets into equities. Using our results, the
financial planner can show the client that the mean after-tax cash flow from a 7% withdrawal
rate, 100% equity allocation is $50,565 versus $60,815 for the 12% withdrawal rate. For a
less than 17% reduction in after-tax mean cash flow, your success rate (chance of having the
portfolio last for 30 years) moves from 31% to 87%. If you just say to the client, “we think
you should consider reducing your withdrawal rate from 12% to 7%,” the client might,
mistakenly, believe that the planner is asking her to sacrifice 41.67% of her income. But,
using our results, the planner can demonstrate that the magnitude of the reduction in expected
after-tax cash flows is only on the order of 17%.

Our research finds that the 100% equity allocation generally offers significant advantages
over other asset allocations in the presence of taxes. For withdrawals below 5% and above
8%, this asset allocation provides the most attractive trade-off between risk and return for the
cash flows during the retirement period. At higher withdrawals (usually above 8%), the 100%
equity allocation is the preferred choice under all three criteria investigated in this study
(highest mean after-tax cash flow, lowest standard deviation of after-tax cash flow, or highest
reward-risk ratio). Even when the 100% equity allocation is not the best choice under one of
the criteria, it usually produces results similar to the best choice. Additionally, the terminal
portfolio advantage of 100% equity makes this asset allocation an even more attractive
choice. On average, the 100% equity allocation provides a higher terminal value across all
withdrawals and time horizons studied.

Because expected capital gains are a higher percentage of the total return for most stocks
than for most bonds, the recent decreases in capital gains tax rates make stocks even more
attractive on an after-tax basis. Under the new law, if an asset is purchased after December
31, 2001 and held for more than five years, the maximum capital gains tax rate (starting with
the 2002 tax year) is 18%. This rate is 8% for individuals in the 15% tax bracket.
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