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Abstract

The financial services industry has struggled to develop inno-
vative retirement-income solutions. Such solutions are elusive 
because providers suffer from behavioral biases that blind 

them to post-retirement changes in risk and psychology, trapping 
themselves in habitual modes of thought that strangle the imagina-
tion needed to see new solutions. This paper reviews the changes in 
post-retirement risk and psychology that demand new approaches, 
offers a critique of existing retirement-income solutions, and 
presents an alternate model called “adaptive distribution theory.” 
Retirees have a small margin for error and may be hypersensitive 
to losses, so they need approaches that focus on downside risk and 
adapt as goals, risks, biases, wants, and markets change over time. 
Innovation is desirable in business, but behavioral biases make it 
difficult for solution providers to see past old ways, lead them to 
focus on the wrong things, and cause organizations to reject creative 
ideas. Adaptive distribution theory for retirement-income portfolios 
redefines risk and captures investor psychology by incorporating 
key features of prospect theory. Risk and cash flow are addressed by 
managing the portfolio using acceptable annualized erosion rates 
and building a buffer of earnings. The ability to see the obvious is a 
recurring theme and the key to retirement-income solutions. 

New Problems Call for New Solutions
There is a saying that, if after thirty minutes in a poker game you 
cannot tell which player is the patsy, it’s you. Like poker, retirement 
income requires a thorough understanding of both risk and  
psychology, or players risk losing their shirts. All patsies, poker or 
otherwise, are blind to their blindness. Risk and psychology change 
after retirement in ways that require new solutions. Investment 
advisors and retirees alike need to be aware of these changes. 

Do Not Over-Focus on Inflation Risk
When accumulating wealth, inflation rate is synonymous with 
standard of living, so most investment strategies seek to earn a  
targeted rate of return that will keep pace with if not beat inflation. 
But decreased consumption post-retirement offsets price increases, 
so inflation rate is no longer synonymous with standard of living. 
Yet much of the industry research about retirement income incor-
porates (usually) a 3-percent inflation factor, which significantly 
overstates inflation risk for retirees. 

The drop in consumption post-retirement has been documented  
in multiple studies,1 can be observed anecdotally among senior  
citizens, and is presented graphically in figure 1. Table 1 shows that, 
on average and across all percentiles, spending drops about 20 per-
cent from age 50–64 to 65–79, another 22 percent as you move to 
age 80–89, and an additional 12 percent after age 90.2 Blanchett 
(2013) found that retiree spending does not increase at the rate  
of inflation or any other predetermined rate—and certainly not 
by 100 percent, which is what would be expected if spending 
increases matched a 3-percent inflation rate over a period of  
twenty-five years. 

To summarize: Because consumption drops with age, a retiree’s 
standard of living is no longer synonymous with the inflation rate. 
Yet most retirement-income research and calculators mistakenly 
assume that it is and in doing so significantly overstate inflation 
risk. This leads to the flawed assumption that retirees must earn a 
targeted rate of return over inflation.

Adaptive Distribution Theory
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Figure 1: Spending by Age Group

Source: Employee Benefit Research Institute

Table 1: Average Change in Spending

Age Change in Spending

Age 50–64 to 65–79 −20%

Age 65–79 to 80–89 −22%

Age 80–89 to 90+ −12%

Distribution of Household Expenditures by Percentile, 
2003–2011, for Different Age Groups (2013 $s)
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Targeted Returns Are Not Predictors  
of Retirement-Income Success
When accumulating wealth, a targeted rate of return will accu-
rately predict future value if present value and holding period are 
known. But a future value cannot be calculated when taking with-
drawals, and higher returns do not guarantee greater wealth.  
Table 2 shows a $1-million investment allocated 50/503 applied to 
two different twenty-five-year periods, one averaging 7.2 percent 
per year (1950–1974) and the other averaging 9.3 percent per year 
(1965–1999). 

The final column shows the account value after twenty-five years of 
accumulating wealth. Not surprisingly, the period with the higher 
return finished with more wealth ($5,973,634 versus $3,659,635). 
Because a higher return leads to greater wealth, it creates an incen-
tive to outperform an index or beat the market and invites criticism 
of asset managers who fail to do so.

Table 3 shows why retirement income violates these axioms.  
Table 3 shows the same investments and time frames as table 2 
but with a 5-percent withdrawal from each portfolio in its initial 
year (1950 and 1965, respectively), increased by 3 percent annu-
ally. Here the period with the lower return finished with a sub-
stantially higher ending value ($1,038,862 versus $79,192), illus-
trating that, for retirees, the timing of returns—especially 
losses—has much more impact, assumed or targeted rates of 
return do not accurately forecast future values, portfolio manage-
ment is less predictable, and earning a higher overall return does 
not guarantee greater wealth. This makes active management of 
retirement-income portfolios more important and beating the 
market a distraction to be ignored. 

More Risk Does Not Guarantee 
Greater Wealth Long-Term
In the wealth accumulation stage, it is axiomatic that you must 
assume more risk to earn a higher return, and investors equate a 
more-volatile risk policy with greater wealth. But neither a higher 
return nor a more-volatile risk policy guarantees greater wealth 
for distribution portfolios. Retirement-income success is a func-
tion of the timing of returns, especially losses, not the volatility  
of returns. 

Figure 2 illustrates an optimal long-term risk allocation. It com-
pares the year-by-year values of a 70/30 distribution portfolio to a 
less-volatile 30/70 distribution portfolio during 2000–2013, each 
with a 5-percent initial withdrawal increased by 3 percent annually. 
Figure 2 shows that, in some environments, a less-volatile invest-
ment policy is key to greater wealth long-term. Figure 2 shows that 
after fourteen years, the less-volatile investment portfolio has  
52 percent of the original investment but the more-volatile portfo-
lio has just 26 percent. This is because withdrawals exacerbate mar-
ket losses, and a catastrophic market loss can provoke a cascade of 
principal erosion from which the portfolio cannot recover. This 
makes a less-volatile risk allocation optimal long-term in some 
environments. Overallocating to stocks to hedge premature princi-
pal erosion creates conditions most likely to lead to a catastrophic 
loss that triggers a cascade of such erosion. The dilemma for retir-
ees is that, in other environments, the more-volatile investment 
would have been the optimal risk allocation long-term. But in 
retirement, any set-it-and-forget-it approach (e.g., a static portfolio 
or glide path) is potentially dangerous. A distribution portfolio 
demands tactical management of downside risk. 

The Risk Three-Step: Erosion, Cash Flow, and Panic Risk
In addition to accelerating principal erosion, a large loss early can 
lead to a significant reduction of cash flow (cash-flow risk). 

Table 2: Accumulation

Period Investment Average Annual Return Standard Deviation
Ending Value 
Accumulating

1950–1974 $1,000,000 7.2% 8.7 $3,659,635

1965–1989 $1,000,000 9.3% 9.5 $5,973,634

Table 3: Distribution

Period Investment Average Annual Return Standard Deviation
Ending Value
Distributing

1950–1974 $1,000,000 7.2% 8.7 $1,038,862

1965–1989 $1,000,000 9.3% 9.5 $79,192

Figure 2: Optimal Long-Term Risk Allocation

Year-by-Year Account Values 2000–2013
$1m Investments, 5% Withdrawals Increased 3% Annually
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Consider the example shown in table 4, which shows someone who 
retired at the end of February 2008 with a 60/40 portfolio taking a 
market loss of 26.8 percent in the first twelve months of retirement. 
Withdrawing 5 percent and paying a 1-percent fee that first year, 
this retiree would have seen approximately 32.8 percent of his life 
savings disappear in the first year of retirement—the type of cata-
strophic loss that could create a cascade of principal erosion that a 
portfolio is unable to recoup. That type of loss, coupled with hyper-
sensitivity to losses, may cause retirees to panic and abandon their 
strategies by selling low. 

With a smaller asset base ($672,000 versus $1 million), the original 
$50,000 annual income falls to $33,600 the second year to maintain 
the 5-percent withdrawal rate. Thus the “risk three-step”—a rapid 
reduction of principal, followed by a reduction in cash flow, followed 
by investor panic. Many retirees likely can tolerate gradual princi-
pal erosion, but many fewer would find a 33-percent drop in prin-
cipal and cash flow acceptable after one year of retirement.

Retirees Cannot Count on Time for Risk Management
There are no second chances with retirement savings. When saving 
for retirement, time provides a safety net against short-term risk. 
But retirees cannot count on time, so it’s critical to get the risk  
allocation right. Figure 3 shows year-by-year account values for a 
portfolio allocated 70/30 beginning in 2000. The black line shows 
that an investor who was accumulating wealth was able to recover 
from two of the worst stock markets in the past seventy-five years 
(2000–2002 and 2008–2009) to finish the fourteenth year with  
153 percent of the original investment.

With time as a safety net, “focus long-term” or “sit tight” have been 
effective risk-management strategies for those accumulating wealth. 
Conversely, the bars show that if the same investor employed the 
same portfolio to distribute wealth with a 5-percent initial with-
drawal and 3-percent annual increases, the account value never 
recovers from the early market losses and finishes the fourteenth 
year with only 26 percent of the original investment, a pace of prin-
cipal erosion that could deplete the account in five more years.

Accumulating investors only have to worry about how long it 
would take to recover from losses. Retirees must worry about 
losses triggering accelerated principal erosion and cash-flow risk, 

and the lack of a safety net exaggerates the importance of even 
small adjustments to risk.

The Butterfly Effect
The butterfly effect refers to the ability of small changes early in a pro-
cess that lead to significant impact later. It gets its name from the idea 
that a butterfly flapping its wings in Brazil could trigger a chain of 
events that would culminate in the formation of a tornado in Texas. 
The butterfly effect applies to distribution portfolios where even small 
changes early in retirement can have significant impact long-term. 

Table 5 compares two accounts after twenty-five years of accumula-
tion (column two) and twenty-five years of distribution (column 
three). The account allocations are identical except in year one, 
when the first used a 50/50 allocation and the second used 30/70; 
both used 50/50 every year after. That small difference in risk allo-
cation changed the first-year return from −2.9 percent to −0.04 per-
cent and increased the ending accumulation value from $5,666,874 
to $5,836,534 (a 2.9-percent increase). 

Table 4: Impact of Large Losses in Retirement

$1,000,000 Investment

– 26.8% 60/40 market loss March 2008–February 2009

– 5% $50,000 withdrawal 

– 1% Fee

= $672,000 New account value after 32.8% principal erosion

5% withdrawal of new account value =  
$33,600 distribution year two

Figure 3: Time Waits for No One

Table 5: The Butterfly Effect and Risk Allocation

Risk Allocation

Account Value 
after 25 Years 
Accumulation

Account Value 
after 25 Years 
Distribution*

50/50 every year $5,666,874 $94,532

30/70 year one, 
then 50/50

$5,836,534 $264,191

Assumes $1-million investment in 1966. *Distribution assumes 5-percent initial with-
drawal with 3-percent annual increases.

Table 6: The Butterfly Effect and Fees

 
Fee

Account Value 
after 25 Years 
Accumulation

Account Value 
after 25 Years 
Distribution*

1.5% $3,322,256 $95,865

1% $3,743,020 $312,650
Assumes $1-million investment (50/50) in 1957. *Distribution assumes 5-percent 
initial withdrawal with 3-percent annual increases.

Year-by-Year Account Values 2000–2013
$1m Investments, 5% Withdrawals Increased 3% Annually  
for Distribution
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After twenty-five years of distribution, the impact of the first-year 
allocation has increased the ending value from $94,532 to $264,191 
(a 179-percent increase). Seemingly insignificant tactical adjust-
ments can have a big impact on distribution portfolios. This exam-
ple shows how such an adjustment can have a positive impact. But 
without the safety net of time, the wrong adjustment can have a 
significant negative impact.

The butterfly effect also applies to fees. Table 6 shows ending values 
after twenty-five years of accumulation and twenty-five years of dis-
tribution for two investments that are identical except that the first 
has annual fees of 1.5 percent and the second has annual fees of  
1 percent. The difference in fees has a significant impact on the end-
ing accumulation values ($3,322,256 versus $3,743,020) but a critical 
impact on the ending distribution values ($95,865 versus $312,650). 

Although fees have an impact, it is also important to remember 
that price is what you pay but value is what you get. When working 
with a smaller margin for error, effective risk management is more 
important than fees—and the butterfly effect applies to risk, cash 
flow, and fees. Retirees who choose an advisor to manage their life 
savings based strictly on fees could find themselves going broke 
cheaply, as shown in figure 4.

Figure 4 shows year-by-year account values for two portfolios, both 
with 5-percent initial withdrawals that increase 3 percent annually. 
The black line shows the results of using a less-volatile risk alloca-
tion (20/80) with a higher annual fee (1.5 percent), and the gold 
bars represent a more volatile allocation (80/20) with a lower fee 
(0.5 percent). By losing less early, the 20/80 allocation finished with 
greater wealth ($565,074 versus $315,306) despite earning a lower 
return (5.1 percent versus 5.4 percent) and paying a higher fee  
(1.5 percent versus 0.5 percent). Taking this to the extreme, some-
one with an even more-volatile allocation (i.e., 100-percent  
S&P 500 Total Return Index) but even lower fees (i.e., no fees) 
would have had the highest average annual return (5.6 percent)  
but finished with the least wealth ($167,155). Thus, someone could 

have paid 1.5 percent per year for a portfolio (20/80) that did not 
beat the market (the S&P Index) yet was considerably more success-
ful (finishing with 56 percent of investment versus 16 percent). The 
bottom line is that retirees who focus on just fees or just beating an 
index risk winning a battle but losing the war. 

Systematic Approaches Are Inefficient and Dangerous
Systematic investment is the type of commitment device that has 
helped many save for retirement. But a systematic approach to 
income post-retirement is inefficient and may be dangerous. 

Consider the example in figure 5, which shows results for an inves-
tor who retired in 1965 with a 50/50 allocation and withdrew  
5 percent the first year. After twenty-five years, the systematic 
approach of increasing withdrawals by 3 percent annually (gold) 
left the investor with $79,192 (7.9 percent of the original invest-
ment). If the investor had kept the year-one distribution level for 
year two, then increased the cash flow by 3 percent every year 
(blue), the ending balance is $242,655. If the investor doesn’t 
increase income in any of the five years during which the portfolio 
had a negative return (green), the ending balance is $626,399. 
Industry research focuses on the impact of the initial withdrawal, 
but the frequency and amount of subsequent increases are as 
important if not more so. Staggering the withdrawal  increases 
improves portfolio longevity and systematic models significantly 
overstate longevity risk. 

Psychology: What’s the Worst That Can Happen?
Decision-makers intuitively rely on rules of thumb known as  
“heuristics” that simplify complex mental tasks but may lead to 
suboptimal decisions (Tversky and Kahneman 1974). By assuming 
that investors always act rationally, traditional portfolio manage-
ment fails to account for these unseen drivers of decision-making. 

Loss aversion is one bias that changes significantly post-retirement 
and may make retirees more prone to panic. For the average person, 
small to moderate losses have twice the emotional impact as equal 

Figure 5: Systematic versus Managed WithdrawalsFigure 4: Risk and Fees

Year-by-Year Account Values 2000–2013
$1m Investments, 5% Withdrawals with 3% Annual Increases

Ending Values 1965–1989
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gains; and as the magnitude of losses increases, aversion can 
increase, especially as losses become large enough to force a  
change in lifestyle (Kahneman and Tversky 1979). For retirees  
specifically, it has been shown that losses may have ten times the 
emotional impact as gains (Johnson 2010), and this hypersensitivity 
to losses may make retirees more prone to panic and abandoning 
their strategies, especially in light of losses such as those in 2008. 
Regarding cash flow, loss aversion “favors minimal changes to the 
status quo” (Kahneman 2011a) and a pay cut is likely to have more 
emotional impact than either a pay raise or failing to receive a raise. 

Time-discounting is the tendency for people to overvalue the pres-
ent and discount the future (Lowenstein and Prelec 1993), and it’s 
why telling people to focus long-term goes against human nature.4 
One reason the financial services industry has struggled to develop 
wealth-distribution approaches that resonate with investors is that 
most industry research is focused long-term, but investors are 
more concerned with the short-term. 

Per prospect theory, people view risk on the basis of gains or losses 
from a reference point that most often is a current asset level but may 
be an expected level, and given enough time the reference point can 
change (Kahneman and Tversky 1979). Saving for retirement is 
about managing to achieve a goal by growing a small pool of money 
into a larger pool. Retirement income is about keeping a large pool 
of money from becoming too small. This makes the amount you 
have at retirement an especially important reference point, and retir-
ees are focused on maintaining value rather than attaining it. 

The second cornerstone of prospect theory is that people do not 
value probabilities in a linear fashion. In general, people overvalue 
low probabilities and undervalue medium to high probabilities 
(Kahneman and Tversky 1979); they overvalue rarer events. In 
other words, if a target event is very likely, its alternative becomes 
the focus, and the emotional arousal is insensitive to the exact level 
of probability (Kahneman 2011a). 

Along with overestimating probabilities, people are prone to over-
weigh outcomes. This is partly due to an “availability heuristic,” 
which causes people to judge an event as more likely the easier it is 
to imagine or recall. Simply discussing a low-probability hazard 
“may increase its memorability and imaginability and hence its 
perceived riskiness, regardless of what the evidence indicates” 
(Slovic et al. 1982). Factors such as vividness, immediacy of conse-
quences, or past experience—especially if they are recent—can 
make an event easier to recall or imagine. 

The more vivid the risk, the easier it is to recall, because the human 
brain tends to give priority to bad news and responds quickly to 
even symbolic threats (Kahneman 2011a). Because losses have 
more emotional impact than gains, catastrophic scenarios can be 
especially vivid.5 This bias to give greater weight to negative out-
comes, especially worst-case outcomes, is in line with the concepts 
of negative potency (Rozin and Royzman 2001) and “bad is stron-

ger than good” (Baumeister et al. 2001). It explains why investors 
always want to know the worst that can happen. 

The immediacy of consequences affects attitudes toward risk (Slovic 
et al. 1982). A catastrophic loss such as the one shown in table 4 is 
likely to have an immediate impact on cash flow and standard of 
living—and it is likely to substantially increase loss aversion.

Recent events also are easier to recall and the availability heuristic 
highlights the importance of experience as a determinant of per-
ceived risk. For example, Slovic et al. (1982) cite researchers who 
have blamed the difficulty of improving flood control on the 
“inability of individuals to conceptualize floods that have never 
occurred.” This explains why people tend to assume that what has 
happened recently, such as stock prices going up (or down), will 
continue. This is also why retirees who experience some erosion of 
principal during the first year of retirement will project that rate of 
erosion to estimate how long their savings might last. Because of 
negativity bias, investors want to know the worst that can happen, 
but their comfort level is bounded by the worst that has happened, 
especially recently. For this reason, solution providers should artic-
ulate how their strategies would have performed in a recent histori-
cal worst-case environment.

In a 2010 survey by IBM of 1,500 chief executive officers (CEOs) 
from sixty countries and thirty-three industries worldwide  
(18 percent from financial services), CEOs reported that they felt 

retIreeS face new  
chaLLengeS that caLL  

for new SoLutIonS

1.	 	Assuming	the	inflation	rate	equals	standard	of	living	overstates	inflation	risk.
2. 	Targeted	returns	are	not	predictors	of	success.
3.	 Higher	returns	do	not	guarantee	greater	wealth.
4.	 	Retirees	do	not	need	to	beat	the	inflation	rate	or	an	index,	and	trying	to	do	

so is a distraction.
5. 	Retirement	income	is	less	predictable,	so	active	management	is	more	

important.
6.	 The	timing	of	returns,	especially	losses,	is	more	important.
7.	 Tactical	management	of	losses	is	more	important	post-retirement.	
8. More	risk	does	not	guarantee	greater	wealth	long-term.	
9. 	Static	portfolios	and	glide	paths	are	dangerous	and	understate	the	impact	of	

active	risk	management.	
10.		Retirees	cannot	count	on	time	as	a	risk-management	tool,	and	retirement	

savings	get	no	second	chances.
11.		Losses	can	trigger	a	cascade	of	principal	erosion,	cash-flow	erosion,	 

and panic.
12.	Small	changes	can	have	large	impacts	(butterfly	effect).
13.		Systematic	withdrawal	is	dangerous	because	it	overstates	longevity	risk	and	

understates	the	benefits	of	active	management.
14.	Fees	matter	but	not	as	much	as	effective	risk	management.
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that more than anything else “customers want organizations to bet-
ter understand their needs.” Not surprisingly, 88 percent of those 
executives said “getting closer to the customer” was the top business 
strategy over the next five years (IBM 2010). But the financial  
services industry has failed to get closer to its retired customers, 
because it has been solving for what it thinks is important to retirees 
rather than what actually is important. Some asset managers explain 
the slow adoption rates for their solutions by saying it takes time to 
educate investors, but adoption is driven by speaking to what moti-
vates people, which requires a practical understanding of retiree 
psychology. And because presentation matters, if advisors want to 
be viewed as credible and intelligent, they should avoid complex 
language where simpler language will do (Kahneman 2011a). 

Hard-To-See New Solutions
The keys to creative problem-solving are challenging assumptions, 
defocused attention, associative thought, and a masterful grasp of 
the obvious. Human nature is antithetical to each, so the transfor-
mative creativity associated with a major redirection is rare. But it is 
precisely what is needed to solve the problem of retirement income.

Theories of problem-solving begin with problem-finding, defini-
tion, formulation (Nickerson 1999), generation, construction,  
posing, or discovery (Runco and Sakamoto 1999). Those who study 
problem-finding believe it is more important than skill in problem-  
solving (Runco 2014). Albert Einstein said: “The formulation of a 
problem is often more essential than its solution. To raise new 
questions, new possibilities, to regard old problems from a new 
angle, requires imagination” (Einstein and Infield 1938). Creative 
insights often occur when a problem is discovered or defined 
(Runco and Sakamoto 1999), and it is much harder to formulate a 
problem where others have failed to see one than to solve one that 
has been presented to you (Einstein and Infield 1938). 

Challenging assumptions is the genesis of problem discovery,  
and, as historian Daniel J. Boorstin said, “The greatest obstacle  
to discovery is not ignorance but the illusion of knowledge” 
(Krucoff 1984) or the blindness of knowledge (Langer 2014).  
Too often we label problems by relying on “tried-and-true preju-
dices” (Csikszentmihaly 1996) and assume that a problem must be 
solved as given—when challenging assumptions can shift perspec-
tives and lead to original ideas (Runco 2014). Because experts 
know so much, they often make the type of assumptions that can 
preclude original thinking (Runco 2014). To advance a field, you 
must have enough knowledge to avoid reinventing what already 
has been discovered (Gardner 2011) but not so much that it results 
in a closed perspective that prevents moving beyond the way  
problems have been seen in the past (Frensch and Sternberg 1989). 
Creative people “question the obvious—not out of contrariness but 
because they see the shortcomings of accepted explanations before 
the rest of us do,” Csikszentmihaly (1996) noted. “They sense prob-
lems before they are generally perceived and are able to define what 
they are.” Most people are reluctant to look for evidence that con-
flicts with their beliefs, will treat any such evidence with excessive 

skepticism, and may go so far as to misinterpret the evidence as 
supporting their beliefs (Thaler and Barberis 2005). 

Failing to challenge assumptions can result in overconfidence and 
intellectual sloth. A key element of overconfidence is failure to rec-
ognize that one’s assumptions—including those of experts—may be 
quite tenuous (Slovic et al. 1982). Figure 3 illustrates the results of 
just such a failure to challenge assumptions; it shows how the 
assumption that everyone should “sit tight and focus long-term”  
is not a dependable strategy for retirees. Figure 1 provides another 
example of the failure to challenge assumptions. Figure 1 shows 
that drops in spending by retirees are likely to offset much of the 
impact of inflation, yet most retirement-income research assumes 
retirees must increase cash flow 3 percent per year to maintain 
their standard of living. As Kahneman (2011b) notes: “[O]vercon-
fident professionals sincerely believe they have expertise, act as 
experts and look like experts. You have to struggle to remind  
yourself that they may be in the grip of an illusion.” They may be 
retirement-income patsies walking around like regular people,  
seeing only what they want to see, not knowing they are patsies. 
Besides creating an obstacle to discovery, overconfidence creates  
an illusion of safety, which is more dangerous than a clear threat. 

Kahneman (2011b) discusses what distinguishes justified confi-
dence “from the sincere overconfidence of professionals who do 
not know they are out of their depth,” and he goes on to say, “True 
expertise is learned from prolonged experience with good feed-
back on mistakes.” Although the idea that practice makes perfect 
“can easily be called the single most widely accepted criteria of 
expertise,” it also has been said almost to the point of cliché  
“that expertise in a given domain actually hinders people’s success 
in that domain” (Frensch and Sternberg 1989). Expertise requires 
a certain level of knowledge but not so much that it creates habit-
ual modes of thought and assumptions that blind you to the 
essence of a problem. 

Theories of creativity agree that creative inspiration occurs in a  
mental state where attention is defocused and thought is associative 
(Martindale 1999). Stated more simply by Steve Jobs, creativity 
depends upon a broad perspective and the ability to see how the dots 
are connected (Wolf 1996), and you can only connect the dots look-
ing backward, not forward (Jobs 2005). As for the broad perspective, 
human nature tends to favor the opposite—narrow framing—by 
viewing objects or making decisions narrowly rather than broadly 
(Kahneman 2011a). Creative people often have broad interests in 
many fields (Andreason 2014) and many famous creators (e.g., Piaget, 
Freud, and Darwin) intentionally have moved from one field to 
another (Runco 2014). Einstein’s innovation sprung from his capac-
ity to integrate spatial imagery, mathematical formalisms, empirical 
phenomena, and basic philosophical issues (Gardner 2011). At prod-
uct launches, Steve Jobs would end his presentation with a slide that 
depicted Apple residing at the intersection of technology and liberal 
arts (Isaacson 2012). An ability to see broadly and connect seemingly 
disparate pieces is a hallmark of creative people.
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Latent inhibition (LI) is a cognitive mechanism that categorizes pre-
viously experienced stimuli as irrelevant, but individual variation in 
LI may allow creative people to draw on more experiences in making 
novel associations (Carson et al. 2003). For most people, the ability 
to minimize the attention paid to previously experienced stimuli is a 
defense mechanism to avoid the type of overload that at the extremes 
could lead to psychosis. Testing has shown that creative individuals 
are more likely to exhibit low levels of LI, which may accord creatives 
a greater inventory of unfiltered stimuli, increasing the odds of origi-
nal associations (Carson et al. 2003). Furthermore, creatives differ in 
the complexity of their association cortexes, the regions of the brain 
that interpret information collected by the primary visual, auditory, 
sensory, and motor regions (Andreason 2014). Lack of impulse and 
imagery control by means of repression seems to give creatives fuller 
access to experiences and greater opportunity to combine dissoci-
ated items (Dellis and Gaier 1970). 

Access to more stimuli potentially could lead to the type of mental 
dazzle (Katz 1950) that can obscure the structure of a problem, 
making the solution more difficult. Yet creative thinkers are able to 
“think globally as well as locally, distinguishing the forest from the 
trees and thereby recognizing which questions are important and 
which ones are not” (Sternberg and Lubart 1999). This flair for  
distinguishing what is important from what is not (Policastro and 
Gardner 1999) allows them to simplify their thinking, avoiding  
the confusion of complexity to identify the essence of the problem, 
the critical idea or issue (Runco 2014). As Gardner (2011) noted, 
“Einstein’s special relativity paper is written with disarming simplic-
ity and directness.” Einstein set out to find “the most comprehensive 
yet simplifying axioms” (Gardner 2011) and stated, “A theory is the 
more impressive the greater the simplicity of its premises, the more 
different kinds of things it relates, and the more extended its area of 
applicability” (Calaprice 2005). Similarly, Einstein’s contemporary, 
physicist and Nobel laureate I. I. Rabi, said, “Once you are sophisti-
cated, you know too much—far too much” (Gardner 2011). 

Creative people seem to let more stimuli in yet avoid mental dazzle 
with a talent for extracting order from disorder by simplifying a 
problem to its essence. Although researchers often are struck with 
how many eminent creators say their ideas were “obvious,” they are 
“almost always the opposite of obvious to other people” typically 
facing strong resistance (Andreason 2014). Unfortunately, most 
people can be “blind to the obvious” and “blind to our blindness” 
(Kahneman 2011a); creative vision is about opening your mind 
more than your eyes. 

Challenging assumptions, defocused attention, associative thought, 
and a masterful grasp of the obvious are the keys to creativity. But 
most would-be creative thinkers are trapped by confirmation bias, 
belief perseverance, overconfidence, narrow framing, mental dazzle, 
latent inhibitions, and habitual modes of thought; and rather than 
challenging the obvious, we are blind to the obvious. Like the illu-
sionist who understands that the harder you look the less you see, 
attractive retirement-income solutions have proven difficult to see 

because much of the financial services industry has failed to identify 
the problem by focusing on the symptoms rather than the essence. 
The solutions that result reflect habitual modes of thought rather 
than the redirection in thinking that retirement income calls for.

When people are presented with a new problem they attempt to 
solve it by applying old solutions, and knowledge of old solutions 
tends to block the imagination needed to see new solutions even  
if the new solution is simpler and more efficient (Luchins 1942). 
Subjects aware of an algorithm that solved one set of problems 
developed a habitual mode of thought and struggled to adapt their 
thinking when presented a new set of problems, with some unable 
to solve one particular problem in the allotted time despite the 
fact that those unaware of the old solution solved it easily with a 
new simpler algorithm. The ability of participants to see the new 
solution improved some when they were told to write “don’t be 
blind” on their papers before seeing the second set of problems. 
This tendency for knowledge to block imagination, known as the 
“Einstellung effect,” affects experts as well as novices and is illus-
trated by much of the industry research that attempts to solve the 
new problem of wealth distribution with assumptions and strate-
gies used for the old problem of wealth accumulation. Examples 
include the flawed assumptions that the inflation rate is synony-
mous with standard of living, that an expected return is a predic-
tor of success for retirees, that a more-volatile investment policy  
is key to greater long-term wealth, and that time always will allow 
you to recover from losses.

The idea of tension between knowledge and creativity has a long 
history in psychology and it is “widely assumed that too much 
experience can leave one in ruts, so that one cannot go beyond  
stereotyped responding” that makes it difficult to adapt thinking as 
the world changes (Weisberg 1999). Of particular note is Simonton 
(1984), a study of 300 eminent individuals that found the relation-
ship between creative accomplishment and level of education was  
a curvilinear inverted U, with the peak of creative accomplishment 
occurring when subjects were approximately juniors in college. 
More or less training was associated with less creativity. Success  
stories of innovative college drop-outs such as Steve Jobs and Bill 
Gates show that advanced education is not a prerequisite of creativ-
ity and cognitive psychologists have shown it can be a hindrance.  
It is the overeducated dog that struggles with new tricks.

Finally, the creative thinker who correctly formulates the problem 
and overcomes entrenched thinking to develop a creative solution 
must convince others in order to transform those creative ideas into 
innovative tools, materials, and products. In the IBM survey, CEOs 
identified creativity as the number-one leadership quality for suc-
cessful corporations, and management research has shown that 
leaders with creative ability are more effective at promoting positive 
change and inspiring followers (Goncalo 2011). Disruptive innova-
tion is the holy grail of Silicon Valley start-ups, and it’s partly 
responsible for the fact that average Fortune 500 CEO job tenure 
has shortened from ten years in 2000 to less than five years today 
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(The Economist 2015). Yet people who voice creative solutions are 
viewed as having lower levels of leadership potential, signaling that 
those who aspire to the top levels should keep their creativity in 
check (Goncalo 2011): 

The mere expression of creative solutions may actually introduce 
ambiguity or uncertainty, in part, because by definition, novel 
ideas involve deviations from the status quo and are not proven. 
People who express creative ideas are often viewed as unpredict-
able, rebellious, unorthodox, and unconventional—traits which 
run contrary to deeply rooted expectations that prototypical lead-
ers diminish uncertainty and provide normative order. So, it is no 
surprise then that creative people are filtered out on the way to 
the top. We claim we want creativity but end up favoring, hiring 
and electing people who uphold the status quo. 

It is likely that some of the most creative never become employees 
because organizations often recruit employees who look and act like 
those already at the firm and “there is nothing that kills innovation 
like everyone speaking in the same voice, even if it is a well-trained 
voice” (Staw 1995). Mueller et al. (2010) attribute the tendency of 
organizations to routinely reject creative ideas when espousing cre-
ativity to a bias against creativity that stems from uncertainty asso-
ciated with new ideas and the fact that uncertainty is an aversive 
state that people are strongly motivated to avoid. People more read-
ily associated creative ideas with negative words such as “vomit,” 
“poison,” and “agony” than with practical ideas (Goncalo 2011).

Similarly regret favors inaction over action, and feelings of regret 
may be more intense if resulting from the failure of an action that 
is novel rather than “standard procedure” (Kahneman and Tversky 
1982). Whether money, emotion, or time, the more you have 
invested in something the harder it is to give it up, and companies 
that have committed resources to solutions may be reluctant to 
embrace new ideas due to a sunk costs bias (Kahneman 2011a). 
Finally, loss aversion may make the people who run organizations 
more likely to back the sure thing. Management consultant Gary 
Hamel6 estimates incremental investment has about a 90-percent 

chance of earning a solid return versus a 25-percent probability for 
basic innovation (Denning 2012). Hamel also argues that compa-
nies can be blind and that “blindness can even affect an entire 
industry because most companies in an industry are blind in the 
same way” (Kurtzman 1997). 

Probably most people are capable of incremental creativity, but the 
cognitive deck is stacked against the type of transformational creativ-
ity that replaces existing paradigms with new thinking, and that is 
precisely what retirement income demands. That is why the industry 
has struggled to develop innovative retirement-income solutions. 
The result is that most current retirement-income approaches reflect 
habitual modes of thought and fail to challenge assumptions.

The Efficient Frontier Is Inefficient for Retirees
Modern portfolio theory (MPT) is the mathematical formulation 
of diversification and has been the predominant portfolio and risk- 
management tool for more than fifty years. Its goal is to maximize 
a portfolio’s expected return with a given level of risk or minimize 
risk with a given return. 

A set of portfolios that achieves the optimal balance between  
different combinations of risk and return make up an efficient 
frontier, as shown by the line in figure 6, with return on one axis 
and volatility (risk) on the other. The upward slope of the line 
illustrates the axiom that one must take on more risk to earn a 
higher return, and most investors assume a higher return will 
translate into greater wealth long-term. In the context of MPT, 
risk is measured by standard deviation, which is the mathematical 
formulation of volatility. 

But neither volatility nor expected return is a predictor of success 
for retirement income, as shown in figure 7. The line shows the 
year-by-year account value for a 60/40 portfolio with a 5-percent 
initial withdrawal and 3-percent annual increases beginning in 
1950 and running through 1974. It shows that the account never 
fell below the original investment and ended with $1,631,323,  
substantially more than it began with. 

Figure 6: The Efficient Frontier of Accumulation Figure 7: Timing of Returns
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The bars in figure 7, however, show what happens when the 
account earned the exact same returns but in reverse order (1974 
through 1950), which resulted in the account running out of 
money after eighteen years. Per traditional portfolio theory, if you 
earn the same average annual return and standard deviation as the 
line and bars, you should end up in a similar position financially, 
and accumulation portfolios both finish with $4,315,435. That the 
portfolios in figure 7 ended in such dramatically different places 
shows that MPT and the efficient frontier do not solve the chal-
lenges unique to distribution portfolios. 

Furthermore, the accounts represented by the line and the bars 
each earned 8.1 percent per year. Many wealth-distribution calcu-
lators project outcomes based on a targeted return. If you assume 
8.1 percent per year in earnings, should you expect the 8.1 percent 
that goes with the bars or the 8.1 percent that goes with the line? 
Targeted returns and volatility are not predictors of retirement- 
income success and any distribution strategy built around modern 
portfolio theory and the efficient frontier will suffer from the same 
limitations. 

Goals-Based Investing
Goals-based investing may sound like a new solution, but if it’s 
built around the old assumptions inherent to accumulating 
wealth, it is a potentially dangerous solution for the new problem 
of wealth distribution. Table 7 presents a case study from the 
goals-based investing material of a major asset management firm 
showing a retiree who requires a 4-percent initial withdrawal and 
has a low tolerance for risk. The asset manager assumes the inves-
tor needs to earn 7.75 percent per year to cover the 4-percent 
withdrawal, a 3-percent inflation factor, and 0.75 percent in 
expenses, and applies this return to an efficient frontier chart to 
determine the optimal risk allocation. But the recommended  
portfolio could have lost 29.7 percent between March 2008 and 
February 2009. This loss, coupled with a 4-percent withdrawal  
and 0.75-percent fee, could have resulted in the investor losing 
34.4 percent of his or her life savings in the first year of retirement 
and needing to reduce the annual withdrawal from $40,000 to 
$26,240 after year one. 

Robo-Advisors
Most robo-advisors adhere to modern portfolio theory, which is 
potentially hazardous to retirement wealth. A recent test-drive of a 
large robo-advisor for a sixty-five-year-old retiree recommended 

putting 56 percent of savings in stocks. But applying the recent 
worst-case test, that portfolio could have lost approximately 22 per-
cent between March 2008 and February 2009. Coupled with a 
5-percent withdrawal and 0.5-percent fee, this approach would 
have cost this retiree 27.5 percent of his or her life savings and 
reduced cash flow from $50,000 to $36,250 after year one. Much is 
made of automated advisors as disruptive innovators, but most are 
disruptive in the way they deliver advice, not in the content of the 
advice. If a robo-advisor’s retirement-income advice is based on 
traditional portfolio management, it suffers from the same limita-
tions inherent to traditional portfolio management.

The 4-Percent Rule
Even solutions that appear to have been built to solve the new 
problem of wealth distribution are prejudiced by old assumptions 
that lead to inefficient or dangerous retirement-income strategies. 
For example, figure 8 shows possibilities for someone who retired 
in 1957 with a 50/50 allocation. The lines show the year-by-year 
account values depending on different initial withdrawal rates, 
with all three increasing withdrawals 3 percent annually. The green 
line represents a 6-percent initial withdrawal and shows that the 
portfolio ran out of money in the twenty-first year. The blue line 
represents a 5-percent initial withdrawal and leaves 9.5 percent of 
the original investment in the twenty-fifth year, perilously close to 
running out of money.

The gold line represents a 4-percent initial withdrawal and leaves 
almost 75 percent of the original principal after twenty-five years. 

Figure 8: The 4-Percent Rule

Table 7: Goals-Based Investing of a Major Asset Manager

Distribution Required 4.0% Market: March 2008–February 2009 –29.7%

Inflation 3.0% Account Erosion 34.4%
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Total Required Return 7.75% Account Value after 1 Year $656,000

Risk Tolerance Low 1st Withdrawal $40,000

Goals-Based Risk Requirement Moderate 2nd Withdrawal $26,240
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This illustrates why much of the industry promotes 4 percent as a 
safe initial withdrawal, leading to “the 4-percent rule.” 

These outcomes, however, are based on accumulation-style think-
ing regarding volatile static portfolios, systematic approaches, and 
the flawed assumption that retirees must increase cash flow 3 per-
cent annually to maintain standard of living. These assumptions 
overstate inflation and longevity risk and understate the value of 
active management. As Scott et al. (2008) noted, trying to finance a 
constant spending plan with a volatile investment is fundamentally 
flawed because it will result in shortages in some environments and 
surpluses in others. 

Probability Forecasting 
The same flawed assumptions around static growth portfolios,  
systematic withdrawals, and inflation, coupled with misalignment 
with retiree psychology, limit the practical application of probabil-
ity forecasting as a retirement-income tool. Such forecasting tends 
to focus on the probability of an event, but an availability heuristic 
causes retirees to focus more on the magnitude of a high-impact 
low-probability event, specifically the recent historical worst-case 
scenario. In other words, retirees do not care if solution providers 
run a thousand scenarios, they will live through only one, and they 
want to have a plan should it be a worst-case scenario. Hence the 
terms “probability” and “Monte Carlo analysis” generate a prepon-
derance of negative responses from investors. Probability forecast-
ing significantly overstates longevity risk and fails to account for 
the positive impact of active management of risk and cash flow  
(see table 5 and figure 5). 

Adaptive Distribution Theory
Innovation and adaptability are the primary drivers of survival in 
financial markets (Lo 2005). This is especially true in the case of 
retirement income, where you must account for multiple goals, risks, 
and behavioral biases that change across constantly shifting markets 
—and there are no second chances. Accounting for so many moving 
parts requires comprehensive vision and adaptability, yet most 
research is based on flawed assumptions, old strategies, narrow 
framing, and systematic or static rather than adaptable approaches. 

An alternative approach I call “adaptive distribution theory”  
creates a personalized cash-flow plan by balancing multiple goals, 
accounting for behavioral biases, redefining risk, emphasizing 
short-term strategy, and assuming the worst then adapting. 
Adaptive distribution theory addresses the cornerstones of risk and 

cash-flow allocation by managing to acceptable annualized erosion 
rates and building a buffer to absorb risk. 

What Retirees Want: The 4M’s
A better understanding of what retirees want can lead to a more- 
personalized solution. Retirees want to do the following:

• Maximize current cash flow, especially in the early years of 
retirement.

• Maintain their standard of living (and they can do so with much 
less than 3-percent annual increases).

• Minimize cash-flow risk.
• Minimize principal erosion, short- and long-term.

The key to comprehensive retirement income is seeing how  
these goals are connected and balancing them to create personal-
ized solutions. 

For example, figure 9 shows the ending account values when you 
apply a 5-percent initial withdrawal to the same time period as  
figure 8 but relax the assumption of an annual increase and instead 
use variable annual rates of increase. The first bar corresponds to 
the line in figure 8, which left the investor with approximately  
9.5 percent of principal, too close to depleting savings. Successive 
bars in figure 9 show the ending values with variable increases. 
Figure 9 shows nine approaches to personalized solutions for 
retirement distributions, each reflecting a different combination  
of the 4M’s. It shows how someone who wants to maximize initial 
cash flow could have exceeded the industry-standard 4-percent  
initial withdrawal, increase the annual withdrawal less often, and 
still minimize principal erosion without any unexpected reductions 
in cash flow.

For instance, by increasing cash flow every other year (“1 of 2”) the 
investor could have withdrawn 5 percent initially and finished the 
twenty-fifth year with 56 percent of the original investment, likely 
an acceptable level of long-term principal erosion for some retirees. 

Figure 9:  Staggered Increases in Retirement Withdrawal
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Those most concerned with minimizing principal erosion but still 
maximizing initial income could have withdrawn 5 percent initially, 
increased it in just one of five years, and finished with slightly more 
than someone withdrawing 4 percent initially and increasing every 
year (figure 8). Assumptions create boundaries, and ignoring the 
assumption that everyone needs a 3-percent annual increase frees 
the imagination to create more-personalized solutions for attaining 
the goals that are important to retirees.

The First Goal: Maximize Cash Flow
The first goal of retirees is to maximize cash flow early in retire-
ment. But the financial industry tends to suggest living on 60 per-
cent to 90 percent of pre-retirement income (the “income replace-
ment ratio”) on the assumption that expenses, specifically taxes, 
will be less post-retirement. 

This suggestion does not reflect a possible increase in spending 
early in retirement caused because people overvalue the present 
and discount the future, want to buy the things they have foregone 
while saving for retirement, or plan to be more active in the years 
when they expect to enjoy their best health. This suggestion also 
fails to account for the psychological importance of pre-retirement 
income as a reference point; because losses from a reference point 
have more emotional impact than gains, retirees are likely moti-
vated to maintain the status quo regarding income. For these rea-
sons, adaptive distribution theory assumes that most investors have 
a goal of replacing 100 percent of pre-retirement income in the first 
year of retirement, likely an attainable goal for many who do not 
need to increase income annually in retirement. 

Determining the amount of income to be replaced and how much 
savings is needed to do so requires a detailed accounting of 
expenses and cash flow pre- and post-retirement. Figure 10 pro-
vides a base for beginning that discussion. The gold bars show the 
average household income for people ages 55–59 in 2000 compared 
with their income ten years later, shown by the blue bars. For those 
in the lowest income quartile, the reduction in income from lost 
wages after age 65 is more than offset by the increase in income 

provided by Social Security, shown by the blue bar being taller than 
the gold. The second-lowest income quartile shows little change in 
income after age 65. It is investors in the top two income quartiles 
who most need to generate cash flow from their savings to replace 
wages. On average, investors in the top quartile have a 56-percent 
income replacement ratio and need to replace approximately 
$100,000 of income in the first year of retirement; those in the  
second-highest quartile have a replacement ratio of about 81 per-
cent and need $20,000 initially. 

Table 8 shows how much you would have to save to generate four 
different levels of income depending on the percentage you choose 
for your initial withdrawal. For example, if you needed to generate 
$75,000 but did not want to withdrawal more than 5 percent of 
your savings the first year, you would need $1.5 million. 

The Second Goal: Maintain Standard of Living
The second goal of retirees is maintaining their standard of living, 
and many should be able to do so by increasing their cash flow 
every few years rather than every year. As you get more aggressive 
with the initial withdrawal, you should be less aggressive with how 
often you increase it. Table 9 shows how this approach might have 

Figure 10: Income Replacement

Source: Employee Benefit Research Institute

Table 8: Savings Needed Based on Desired Initial Income Level and Initial Withdrawal Rate

Initial Withdrawal Rates

Dollar Amount to Be Withdrawn in First Year of Retirement
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been applied using nine different initial withdrawals and nine dif-
ferent frequencies of increasing withdrawals during 1957–1981. 
This period represents the worst twenty-five years for stocks since 
1940; during this time the yield on long-term government bonds 
increased from 3.3 percent to 15 percent. The purple boxes show 
how many years your principal lasted before running out. The other 
boxes show what percentage of your investment remained after 
twenty-five years. Green boxes indicate that you finished with more 
than the original investment, gray boxes indicate that you were left 
with 25–99 percent of your investment, and orange boxes indicate 
that you had less than 25 percent remaining after twenty-five years. 
For example, if you withdrew 6 percent initially and increased your 
withdrawal in only one out of every five years, you finished the 
twenty-fifth year with 28 percent of your original investment. 

The financial industry has settled on one solution (the 4-percent 
rule), but figure 9 offers nine approaches and table 9 provides 
eighty-one different strategies for retirement income (the ones that 
ran out of money are options for someone with a shorter time hori-

zon). The number of ways to create a personalized retirement- 
income plan is limited only by your imagination. For example, 
table 9 assumes a 50/50 portfolio and 1.5-percent annual fee, and 
we know that small adjustments can change the outcomes. If you 
reduced the fee to 1.25 percent annually and took withdrawals 
from an outside source such as a line of credit in years the portfo-
lio had a negative return (assume a 4-percent cost of funds), the 
ending value for the 6-percent initial withdrawal with an increase 
every five years would increase from 28 percent to 47 percent.  
So in the worst twenty-five years for stocks in seventy-five years, 
you could have taken out 7.25 percent (6-percent withdrawal plus 
1.25-percent fee) initially, increased the withdrawal every fifth year, 
and finished with almost half of your investment.

Health care is the standard-of-living wildcard for a segment of 
retirees. Figure 11 shows healthcare spending by age and quartile. 
This includes out-of-pocket (uninsured) health-insurance costs, 
including Medicare supplemental insurance; out-of-pocket costs 
for prescription and nonprescription drugs; out-of-pocket costs for 
hospital care, doctor services, lab tests, vision, dental, and nursing- 
home care; and out-of-pocket costs for medical supplies.

Each bar represents spending by an age group and each cluster of 
bars represents different percentiles of healthcare spending. The 
key is that the 90th and 95th percentiles increase significantly at 
age 90+ (green bars), but spending is relatively stable across lower 
percentiles of healthcare spending. Thus, although health care is 
the area most likely to see increases in spending, dramatic 
increases appear to be confined to a segment of retirees. 
Nevertheless, this is a risk that retirees should insure against. 

The Third Goal: Minimize Unexpected Reductions in Cash Flow
The third goal of retirees is to minimize the potential for unex-
pected reductions in cash flow. Because people’s comfort levels are 
likely to be bounded by the worst that has happened, this goal 
should be satisfied for many by designing an income stream that 

Table 9: Ending Values (Percentage of Savings) Based on Initial Withdrawal and Frequency of Increase, 1957–1981

Initial Withdrawal
Rate

Frequency (in Years) of Cash-Flow Increase

Every Year 4 of 5 3 of 4 2 of 3 1 of 2 1 of 3 1 of 4 1 of 5 None

3.0% 139% 149% 152% 157% 166% 174% 178% 180% 190%

3.5% 106% 118% 122% 128% 139% 148% 152% 155% 167%

4.0% 74% 88% 92% 98% 111% 121% 126% 129% 143%

4.5% 42% 57% 62% 69% 83% 95% 101% 104% 119%

5.0% 10% 27% 32% 40% 56% 69% 75% 78% 96%

5.5% 23 25 2% 11% 28% 42% 49% 53% 72%

6.0% 21 22 23 24 23 16% 23% 28% 48%

6.5% 19 20 21 21 23 24 25 2% 25%

7.0% 18 19 19 19 21 22 22 23 1%

Assumes 50/50 allocation and 1.5-percent annual fee, 1957–1981

n More than initial investment n 25–99 percent of initial investment n Less than 25 percent of initial investment n Number of years principal lasted before running out

Figure 11: Healthcare Spending

Source: Employee Benefit Research Institute

Distribution of Healthcare Expenditures 2003–2011,  
for Different Age Groups (in 2013 $s)
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could have been sustained in a worst-case market with an accept-
able level of principal erosion. The outcomes in table 9 that did not 
deplete the account were achieved without reducing cash flow in a 
worst-case environment. 

Table 10 shows the worst, average, and best twenty-five-year cumu-
lative returns for stocks since 1950, and it shows that 1957–1981, 
the period represented in table 9, is the worst. During that period, 
the yield on the long-term government bond rose from 3.3 percent 
to 15 percent, and even the most ardent bond-bears today are not 
predicting that type of increase in rates. Table 9 can serve as a base 
for expectations, but it must be stressed again that adjustments to 
fees, risk, or cash flow would change the outcomes, so advisors 
should perform the same analysis on different solutions.

The Fourth Goal: Minimize Principal Erosion
The fourth goal of retirees is to minimize principal erosion, in 
both the short-term and the long-term. Industry research tends  
to focus on the long-term risk of spending all your principal, but 
behavioral biases such as time-discounting, reference point, loss 
aversion, and negativity bias point to an investor who does not 
want to spend any principal short-term much less all of it long-
term. Although investing may be a struggle between fear and 
greed, for retirees it is a struggle between the fear of losing money 
and the fear of running out of money, with a dash of uncertainty 
aversion added for good measure.

Changes to income and lifestyle can make retirement a time of 
uncertainty, and uncertainty is an aversive state that people are 
motivated to avoid or diminish (Mueller et al. 2010). Advisors must 
balance optimal levels of certainty among the 4M’s for each client. 
For example, some cash-flow strategies such as withdrawing a set 
percentage or calculating an annuity-like payment annually (Waring 
and Siegel 2015) have a high likelihood of principal preservation 
(M4), but because their cash flows vary with changes in the asset 
base, they may offer less-than-acceptable levels of certainty regard-
ing the potential for unexpected reductions in cash flow (M3). 

Managing short-term losses early in retirement is the lynchpin of 
the 4M’s. Losing a third of your savings in the first year and having 
to reduce cash flow by a third in one year (see table 4) would be 
suboptimal for maximizing initial cash flow, maintaining your 
standard of living, minimizing cash-flow risk, and minimizing 
principal erosion. Yet many solution providers often suggest retir-
ees overallocate their savings to stocks in the first year of retire-
ment on the flawed assumption that time will allow you to recover 
from potential losses. 

Risk Allocation
Because retirees have a smaller margin for error and may be hyper-
sensitive to losses, managing short-term downside risk and effective 
risk profiling take on considerably greater importance financially 
and psychologically. Worst-case short-term losses for growth invest-
ments such as stocks can be dramatic. Historically, bonds, especially 
government bonds, have been the most consistent diversifier of 
those losses, even in a rising interest-rate environment. But rising 
rates can hurt the value of bonds long-term and no single risk  
allocation has been optimal in all environments. That means risk 
management must be dynamic, which is achieved by actively  
managing for worst-case losses initially, then adapting as the envi-
ronment becomes clear and risks change over time. When it comes 
to peace of mind and risk tolerance, solution providers should  
recognize that most people know far less about themselves than 
they think they do (Kahneman 2011a), so a comprehensive 
risk-management policy should be based on independent observa-
tions of how people actually behave rather than on self-evaluation 
or economists’ opinions of how they should behave. This can be 
done by building a buffer of earnings relative to the appropriate  
reference point. 

Managing short-term risk begins with understanding the greatest 
sources of that risk. Figure 12 shows returns for various asset 
classes during September–November 2008. Worst-case short-term 
losses for stocks can be dramatic; bonds, in particular government 
bonds, have been the most consistent hedge to stock losses, even in 
a low-rate environment such as 2008, when government bonds had 
their highest return ever in any year when stocks lost money.

By comparison worst-case short-term losses for bonds have been 
significantly less dramatic as shown in figure 13, which shows 
eight-month returns during May–December 2013. To put the 
13.8-percent loss for long government bonds in perspective, note 
that this is the worst eight-month loss for long bonds in thirty- 
three years and the third-worst in sixty-three years.7 Yet losses were 
easily hedged with stocks and short-maturity bonds as illustrated 
by the 30/70 allocation in which the bond portion was an equal 
weighting of T-bills and long-term government bonds.8

A portfolio equally weighted between long government bonds and 
T-bills lost half as much as the long bonds alone. Stocks have a long 
history of diversifying bond risk and vice versa. Stocks and long 
government bonds have twenty-four and twenty years of negative 
returns respectively since 1929, but they were negative the same 
years in only 1931 and 1969.9

Even in periods marked by a long-term rise in rates, short-term risk 
has been driven more by stocks than bonds. During January 1950 
through October 1981, when long bond rates increased from  
2 percent to 15 percent, long government bonds lost 12 percent  
or more over periods of eight months four times compared to twenty- 
two times for stocks. In a rising-rate environment, the risk to bonds 
has been more cumulative over an extended period of time.  

Table 10: 25-Year Cumulative Return for Stocks

Best (1975–1999)* 5,219%

Average* 1,427%

Worst (1957–1981)* 570%

*1950–-2014

© 2016 Investment Management Consultants Association Inc. Reprinted with permission. All rights reserved.



26 JOURNAL OF INVESTMENT CONSULTING

RETIREMENT PLANNING | adaptIve dIStrIbutIon theory

Short-term risk still has been driven more by stocks than bonds, 
especially the type of catastrophic risk that can cause panic or create 
a cascade of principal erosion (see figure 14).

The bars in figure 14 show the returns for all twelve-month periods 
between January 1950 and October 1981 in which a 20/80 portfolio 
had a negative return, which occurred in thirty-nine of 381 peri-
ods. But a 60/40 portfolio (represented by the gold line) had a 
worse return in thirty-three of those thirty-nine periods and was 
negative a total of seventy-two periods. In its worst period, the 

20/80 portfolio lost 8.7 percent (red bar) but the 60/40 portfolio 
lost 25.1 percent. Even in a rising-rate environment, short-term 
(twelve-month) risk was driven more by stocks than by bonds, 
especially in the worst case, and the short-term risk of bonds was 
effectively hedged by including stocks and shorter-maturity fixed 
income in a portfolio. 

Because the risk of losing money short-term has been a function  
of how you combine stocks, bonds, and cash, advisors should 
structure the core of retirement-income portfolios around the 

Figure 12: Bad Stock Market—Three-Month Returns (September–November 2008)

Figure 13: Bad Bond Market—Eight-Month Returns (May–December 2013)
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appropriate combination for each investor. The goal of risk profil-
ing should be to identify an acceptable decline in account value, 
inclusive of withdrawals. Because people are particularly con-
cerned about catastrophic risk, “some evidence of the probability 
and magnitude of extreme losses is needed” when informing  
people about risk (Slovic et al. 1982). 

Table 11 shows frequency of losses, worst losses, and average losses 
over twelve-month periods. The gold row shows that a 10/90 risk 
allocation has had the smallest worst and average losses (−4.2 per-
cent and −1.3 percent) and only a 20/80 allocation has had losses 
slightly less frequently.

To consider the potential for erosion risk, investors should add any 
expected withdrawals to each of the market losses. For example, a 
retiree employing a 60/40 allocation along with a 5-percent with-
drawal and 1-percent fee could have seen 32.8 percent of his or her 
life savings disappear in the first twelve months of retirement 
(26.8-percent market loss plus withdrawal and fee), an amount of 
principal erosion that might be acceptable if it happens gradually 
over many years but not in the first year of retirement. 

Along with minimizing the risk that an investor may panic, a 
less-volatile risk allocation minimizes erosion risk and maximizes 
cash flow in the initial year of retirement, as shown in table 12. The 
average twelve-month loss for a 60/40 portfolio is −6.4 percent; 
someone losing that much but not taking any withdrawals would 
see account value erode 6.4 percent. The next row illustrates ero-
sion risk by showing that if that same investor lost 6.4 percent to 
the market and withdrew 4 percent, account value would erode 
10.4 percent (market loss plus withdrawal). Thus, withdrawals 
effectively inject more erosion risk into retirement-income portfo-
lios; retirees may offset this erosion with a less-volatile allocation.

A 30/70 portfolio suffering its average loss coupled with a 4-percent 
withdrawal would create principal erosion of 6.6 percent. The 
30/70 retiree who withdrew 6 percent instead of 4 percent would 
lose 8.6 percent of account value, less than a 60/40 investor with-
drawing 4 percent (8.6 percent versus 10.4 percent). Thus, a 

less-volatile risk allocation is key to maximizing cash flow and 
minimizing principal erosion in the first year of retirement.

A less-volatile risk allocation also can be key to minimizing 
erosion long-term. Figure 15 shows year-by-year account values for 
various risk allocations applied to the period 2000–2013 assuming 
a 5-percent initial withdrawal increased 3 percent annually. Note 
the 100-percent stock allocation (kelly-green line) had the most 
principal erosion after three years and never recovered, running 
out of money in the fourteenth year.

Conversely the 100-percent bond allocation had principal appreci-
ation after three years. Not losing in the short-term made it the 
optimal long-term allocation despite the fact that it averaged 5 per-
cent for fourteen years compared to 5.6 percent for stocks. Hedging 
short-term catastrophic losses is the key to maximizing early cash 
flow, maintaining standard of living, minimizing cash-flow risk, 
and minimizing principal erosion, both short- and long-term. 

No single allocation, however, has been consistently optimal for 
minimizing principal erosion in all time frames, and it may be in 
the best interest of a retiree to eventually allocate to a more-volatile 
risk allocation. Figure 16 shows the percentage of five-year periods 
with principal erosion equal to or greater than 15 percent with  
various allocations applied to every five-year period since 1940 
and 5-percent initial withdrawals that increased 3 percent every 
other year. The 15-percent erosion cutoff is chosen because it  

Figure 14: Risk and Rising Interest Rates Table 11: Twelve-Month Losses

Allocation
Frequency  
of Loss* Worst Loss*

Average 
Loss*

100% Stocks 22.0% −43.3% −11.1%

90/10 21.0% −39.5% −10.0%

80/20 20.1% −35.5% −8.7%

70/30 18.8% −31.8% −7.6%

60/40 17.2% −26.8% −6.4%

50/50 15.6% −22.1% −5.1%

40/60 13.8% −17.2% −3.9%

30/70 11.6% −13.0% −2.6%

20/80 7.9% −8.7% −1.9%

10/90 8.1% −4.2% −1.3%

100% Bonds 12.8% −6.4% −1.8%

*1950–2014

Table 12: Erosion Risk
Risk  

Allocation
Average 

Loss* Withdraw
Account 

Value

60/40 −6.4% 0 −6.4%

60/40 −6.4% −4.0% −10.4%

30/70 −2.6% −4.0% −6.6%

*January 1950–2014

20/80 Negative Twelve-Month Periods  
(January 1950–October 1981)
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represents an annualized erosion rate of 3 percent, a pace of  
erosion that projects to portfolio longevity of thirty-three years 
and a rate many retirees could likely stay committed to in the  
early years of retirement.

Figure 15 shows that a 100-percent bond allocation was optimal  
for minimizing principal erosion during 2000–2013 and table 11 
shows that 10/90 was the optimal for minimizing principal erosion 
over twelve months during 1950–2014. Figure 16, however, shows 
that these two allocations were the least-optimal of all five-year 
periods. The 10/90 allocation had erosion of 15 percent or more in 
34 percent of five-year periods, second-worst to the 100-percent 

bond allocation. This would suggest that retirees who employ the 
least-volatile risk allocations initially may want to reallocate to at 
least a 30/70 allocation as quickly as they comfortably can during 
the early years of retirement. Figure 17 suggests they may need to 
allocate more aggressively over the long-term. 

Figure 17 applied multiple allocations with a 5-percent withdrawal 
and 3-percent annual increase to the period 1957–1981. Note that 
where bonds were optimal long-term and stocks least-optimal in 
the period represented by figure 15, the outcomes are reversed in 
figure 17. Thus no single static portfolio is optimal in all long peri-
ods, much less all short, mid, and long. The dilemma for retirees is 
that they do not know the type of environment they are retiring 
into, but they do know they cannot afford a catastrophic loss early 
in retirement. 

The solution is to assume the worst then adapt by employing a 
less-volatile risk policy early in retirement, then tactically move to 
a more-volatile risk allocation by managing to the appropriate ref-
erence point. This is done by building a buffer of earnings large 
enough to absorb the potential market loss that could come with a 
more-volatile risk allocation. The philosophy is that you do not 
attempt to beat the odds unless you are comfortable that you can 
survive if the odds beat you. 

For example, table 13 shows that if you retired with $1 million, and 
grew that amount to $1.25 million (a 25-percent increase), that 
would be enough of a buffer to absorb the worst 30/70 twelve-
month market loss (13 percent), a 5-percent withdrawal, and a 
1.5-percent fee, leaving you with slightly more than the $1-million 
reference point. Thus, someone retiring with a 20/80 allocation  
and growing account value by 25 percent would have a large-

Figure 15: Long-Term Risk of Short-Term Risk—Year-by-Year Account Value 2000–2013

Figure 16: Five-Year Principal Erosion, 1940–2013

Percentage of Five-Year Periods with Erosion +>15% 
5% Withdrawal Increased 3% Every Other Year

$1m Investments, 5% Withdrawals Increased 3% Annually
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enough buffer to absorb the potential loss that could accompany 
shifting into a 30/70 allocation. 

Table 14 shows the estimated buffers needed to absorb the worst 
and average market losses for various risk allocations. To assume 
the worst then adapt means initially managing to a large-enough 
buffer for worst-case losses, then possibly later focusing on hedging 
average losses. 

Many in the financial industry advocate solving the problem of 
premature erosion of principal long-term by overallocating to 

Figure 17: Optimal Risk Allocation Long-Term—Year-by-Year Account Value 1957–1981

Table 13: Reference Point Buffer
Original Investment 
Reference Point $1,000,000

Current Account 
Value

$1,250,000 25% Buffer

Market Loss −13%
Worst 30/70 twelve-
month loss since 1950

New Account Value $1,006,250
(includes market loss, 
5-percent withdrawal, 
and 1.5-percent fee)

Table 14: Worst and Average Loss Buffer
12-Month Loss 

Frequency*
Worst  

12-Month Loss*
Buffer for  

Worst Loss
Average  

12-Month Loss*
Buffer for  

Average Loss

100%Stocks 22.0% −43.3% 99% −11.1% 22%

90/10 21.0% −39.5% 86% −10.0% 20%

80/20 20.1% −35.5% 73% −8.7% 18%

70/30 18.8% −31.8% 63% −7.6% 17%

60/40 17.2% −26.8% 50% −6.4% 15%

50/50 15.6% −22.1% 41% −5.1% 14%

40/60 13.8% −17.2% 32% −3.9% 12%

30/70 11.6% −13.0% 25% −2.6% 11%

20/80 7.9% −8.7% 18% −1.9% 10%

10/90 8.1% −4.2% 12% −1.3% 9%

100% Bonds 12.8% −6.4% 15% −1.8% 10%

*1950–2014. Buffer assumes 5-percent initial withdrawal and 1.5-percent fee

$1m Investments, 5% Withdrawals Increased 3% Annually
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stocks initially, but doing so creates the condition most likely to 
lead to the type of catastrophic market loss that triggers a cascade 
of erosion, leading to premature erosion of principal and by exten-
sion erosion of income. That kind of loss can panic the retiree who 
is hypersensitive to losing money. Preventing that problem requires 
a comprehensive risk policy that focuses on the worst-case in the 
short-term then adapts by managing a buffer to the appropriate 
reference point. 

Cash-Flow Allocation
Risk allocation has the potential to have the most dramatic impact 
on account values short-term, but cash-flow allocation tends to 
have a more-cumulative effect long-term. Figure 5, however, 
showed that even small adjustments early can have significant 
impact long-term. As with risk allocation, retirees initially should 
take a conservative approach to cash flow, employing an initial/
increases combination that would have left an acceptable level of 
principal in a worst-case environment, then adapt by increasing 
the frequency of increases as the actual environment becomes 
clear. This is done by managing to an annualized erosion rate that 
the retiree is comfortable with.

For example, for a 50/50 portfolio with 5-percent initial withdrawal 
and 3-percent annual increases during every twenty-five-year 
period since 1926, at least half of the original investment was intact 
at the end of 65 percent of periods. However, as shown by table 9, 
that methodology left only an uncomfortable 10 percent of invest-
ment in the 1957–1981 period—but it also showed that by increas-
ing withdrawals only every other year, the investor finished with  
56 percent of the investment. So you could have begun increasing 
withdrawals every other year on the assumption that you were  
in a 1957–1981 environment, then increased that frequency if it 

became clear you were in a better environment. This can be done 
by managing to an acceptable annualized erosion rate and the time 
frame that it would project to, as shown in table 15. For example, 
depleting 3 percent of your investment per year would project to 
portfolio longevity of thirty-three years. 

To calculate the erosion rate the first year, divide any erosion dollar 
amount by the original investment. For subsequent years the calcu-
lation is captured in table 16. Divide the difference between the 
original investment and current account value by the number of 
years you have been withdrawing wealth to get the annualized  
erosion amount in dollars. Divide that number by the original 
investment to determine the annualized erosion rate. Divide one 

Table 15: Annualized Erosion and Portfolio Longevity

Annualized Erosion Rate 2% 2.5% 3% 3.5% 4% 5%

Portfolio Longevity 50 Years 40 Years 33 Years 28 Years 25 Years 20 Years

Table 16: Annualized Erosion Example

Reference Point  
(Original Investment)

$1,000,000

Current Account Value after 
3 Years

$910,000

Difference Between  
Investment and Current

$90,000

Number of  
Years Withdrawing

3

Erosion Per Year $30,000
$90,000 /  
3 years

Annualized Erosion Rate 3%
$30,000 / 

$1,000,000

Years Principal Lasts at  
Current Erosion Rate

33 Years 100/3

Remaining Principal Longevity 30 Years
33 years –  

3 years with-
drawing already

Table 17: Annualized Erosion, 1957–1981

Initial Increase
Year  

1
Year  
17

Year
18

Year
19

Year
20

Year
21

Year
22

Year
23

Year
24

Year
25

3% Annually 7.2% −1.4% −0.2% −1.1% −1.7% −1.2% −1.0% −1.3% −1.9% −1.5%

3.5% Annually 7.7% −0.5% 0.5% −0.2% −0.7% −0.1% 0.0% −0.1% −0.6% −0.3%

4% 4 of 5 8.2% 0.1% 1.1% 0.5% 0.0% 0.5% 0.6% 0.5% 0.2% 0.5%

4.5% 3 of 4 8.7% 0.8% 1.7% 1.2% 0.9% 1.3% 1.5% 1.5% 1.3% 1.5%

5% 1 of 2 9.2% 1.2% 2.0% 1.6% 1.3% 1.6% 1.8% 1.7% 1.6% 1.8%

5.5% 1 of 3 9.7% 1.7% 2.4% 2.0% 1.8% 2.0% 2.3% 2.2% 2.1% 2.3%

6% 1 of 4 10.2% 2.3% 3.0% 2.7% 2.5% 2.8% 2.9% 2.9% 2.9% 3.1%

6.5% 1 of 5 10.7% 2.9% 3.5% 3.3% 3.2% 3.5% 3.6% 3.7% 3.8% 3.9%

7% None 11.2% 3.1% 3.7% 3.5% 3.4% 3.6% 3.7% 3.8% 3.8% 4.0%

Assumes 50/50 allocation, 1.5-percent annual fee
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hundred by the annualized erosion rate to determine the number 
of years your original investment would last at the current rate and 
subtract the number of years you have been taking withdrawals 
from that number to project the number of years of principal 
remaining at the current pace of erosion.

Depending on your comfort level with the current rate of erosion, 
your options upon periodic review are to increase, maintain, or 
decrease the frequency of increases; or to decrease the actual 
amount of the withdrawal. This will allow you to adjust your  
frequency of increases, effectively navigating across the columns of 
table 9 over time. An example of how this process might work is 
found in table 17. Table 17 shows the annualized erosion rates for 
nine cash-flow combinations applied to 1957–1981. Table 17 shows 
only the years in which one of the combinations had an annualized 
erosion rate of 3 percent or worse (highlighted in yellow). Due to a 
market loss the first year, each strategy had initial erosion of at least 
7.2 percent but recovered by the end of the second year. All strate-
gies then stayed within the 3-percent target erosion rate until 
year 17, after which anyone using the two most-aggressive initial 
withdrawals would have needed to reduce the frequency of 
increases or consider reducing the actual withdrawal to stay within 
the targeted erosion rate. 

Retirees choosing those most-aggressive initial withdrawals pre-
sumably had a goal of maximizing cash flow early in retirement, 
something they accomplished for sixteen years (if applying a  
1-percent fee and loan strategy in negative years they were never 

over the 3-percent erosion rate after the first year). Conversely, 
someone beginning with the 5-percent initial plus withdrawal 
increases every other year combination only had a 1.2-percent 
annualized erosion rate by year 17 and could have increased the 
frequency of withdrawals at that point if not earlier.

Table 17 looked at multiple strategies applied to a single time 
frame; figure 18 applies one strategy (30/70 allocation, 5-percent 
withdrawal with 3-percent increases every other year) to multiple 
time frames (every five-year period since 1940) to show how the 
buffer and erosion rate might work together. Downward-pointing 
bars show total principal erosion (not an annualized rate) after five 
years and upward-pointing bars show appreciation. For example, 
the blue bar shows 12.6-percent appreciation, giving the investor a 
12.6-percent buffer to the original investment and a 27.6-percent 
buffer to 15-percent erosion (red line), with the latter enough to 
absorb the worst-case 30/70 loss. The brackets point to case studies 
after five years with a 25-percent buffer to the original investment 
and a 40-percent buffer to a 3-percent annualized erosion rate. 
Case studies with large buffers may increase risk allocation and/or 
the frequency of withdrawals, although those with little or no buf-
fer would maintain existing risk allocation and maintain or reduce 
the pace of withdrawals or actual withdrawals.

Retirees can take a conservative or aggressive approach to reference 
points (original investment versus erosion target), buffers (worst 
losses versus average losses), and erosion rates (lower versus 
higher). They may take a conservative approach early in retirement 

Figure 18: Buffer and Burn Rate
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or when they have significant erosion and a more-aggressive 
approach later or when they have a significant buffer. For example, 
they may manage to buffer worst-case losses to the original invest-
ment initially, then manage to a low erosion rate, splitting the  
difference between worst and average losses, then a higher erosion 
rate and average losses. Ultimately it is the combination of time 
and position relative to the reference point that drives the risk and 
cash flow allocations and facilitates the tactical decisions needed 
for personalized solutions. 

Additional guardrails include never increasing cash flow any year 
during the first five in which the portfolio has a negative return, 
delaying increases as long as possible, and establishing an alternate 
source of withdrawals such as a line of credit to be used in any 
year the portfolio has a negative return that is greater than the cost 
of funds.

Conclusion: Don’t Be Blind
Retirees want to maximize initial cash flow, maintain their stan-
dard of living, and minimize both cash-flow risk and erosion risk. 
They face multiple risks such as longevity, lifestyle, market, and 
healthcare risks, and they have a smaller margin for error. Their 
decision-making is driven by multiple biases, but they are likely to 
be focused short-term, hypersensitive to losses, worried about the 
worst case, and uncomfortable with uncertainty. They want per-
sonalized plans that are comprehensive yet simple to understand 
and they want choices. Finally, goals, risks, behaviors, and wants 
change over time across markets that are constantly changing. 
Managing all these pieces requires innovation and adaptability 
rather than old assumptions, static portfolios, systematic with-
drawals, or feeling lucky.

Perhaps the most important way that managing the distribution of 
wealth is different from managing its accumulation is that the help 
of an advisor takes on greater importance. In the debate between 
advocates of active versus passive portfolio management, retire-
ment income is one area where there should be no debate. 
Autopilot approaches are inefficient and dangerous, and actively 
managing risk and cash flow can significantly improve portfolio 
longevity. The butterfly effect makes even small mistakes important 
and there are no second chances. Because it is easier to recognize 
the mistakes of others than one’s own (Kahneman 2011a), an advi-
sor who understands the risk and psychology of retirement income 
is vital for helping retirees avoid mistakes. Furthermore, optimal 
decision-making may require going against conventional wisdom, 
and it is much easier to be a minority of two than one (Asch 1955). 

Managing retirement income is no more difficult or complex than 
accumulating wealth; it is simply different financially and psycho-
logically and calls for different solutions. It does not require com-
plex calculations, simply a masterful grasp of the obvious. 

James B. Sandidge, JD, is principal of The Sandidge Group LLC. 

Contact him at jbsandidge@gmail.com.

Endnotes
1. See, for example, Blanchett (2013), Banerjee (2014), and Roy and Carson (2015).
2. The increase in overall spending at age 90+ for the 90th and 95th percentiles is driven 

by healthcare spending.
3. Unless noted otherwise, in this article stocks always are listed first, investors retire 

with $1 million, and all investments include a 1.5-percent annual fee; also, “stocks” 
are S&P 500 Total Return Index, “bonds” are an equal weighting of Treasury bills and 
Barclays Long Government Bond Index; all data are from Thomson Financial and all 
analyses are by The Sandidge Group.

4. For example, corporate health plans typically have higher participation rates than  
retirement plans. This is because the short-term risk of getting sick and needing 
health insurance is more salient than the long-term risk of retiring without enough 
retirement savings.

5. According to the Insurance Institute for Highway Safety, 32,719 people died in U.S. 
auto accidents in 2013, approximately ten times the number of deaths from the  
9/11 attacks. But because the auto deaths were spread across 30,057 crashes 
over twelve months, they represent chronic risk, which tends to be less vivid than 
catastrophic risk. 

6. In 2008, the Wall Street Journal ranked Hamel the world’s most influential business 
thinker (White 2008).

retIree checKLISt

• Have	a	vision	of	what	you	want	from	retirement.	Create	this	vision	early	so	
when	you	retire	it	feels	more	like	you	have	been	working	toward	retirement	
and	less	like	you	are	walking	away	from	work.	

• Consider	that	people	often	overestimate	how	many	years	they	will	work.	
• Develop	a	budget	and	estimate	how	much	cash	flow	will	need	to	be	replaced.	
• Determine	the	initial	dollar	amount	of	cash	flow	desired	the	first	year	of	

retirement	and	the	percentage	of	savings	that	it	equals.
• Determine	the	frequency	of	cash-flow	increases	desired.
• Apply	your	initial/increases	approach	to	a	worst-case	environment	such	as	

2008	(short-term)	and	1957–1981	(long-term)	and	determine	an	accept-
able	amount	of	both	short-	and	long-term	principal	erosion.

• Establish	a	source	of	withdrawals	such	as	a	line	of	credit	for	negative- 
return	years,	or	allocate	enough	to	conservative	predictable	assets	to	be	
used	for	withdrawals	during	those	years.	

• Delay	cash-flow	increases	as	long	as	possible.	
• Do	not	increase	cash	flow	in	any	year	during	the	first	five	that	has	a	

negative	return.
• Determine	initial	risk	allocation	based	on	an	acceptable	level	of	potential	

erosion	risk	and	the	possible	impact	on	cash	flow	(taking	into	account	
potential	market	loss	plus	withdrawals).

• Determine	the	acceptable	annualized	erosion	rate	to	be	managed	to	in	the	
early	years,	possibly	managing	to	a	more	conservative	rate	(i.e.,	a	lower	rate).	

• Calculate	the	buffer	needed	for	the	early	years	(i.e.,	to	buffer	worst-case	or	
average	losses,	to	buffer	to	original	investment,	or	an	acceptable	erosion	
target	value).

• Review	the	annualized	erosion	rate	annually	to	decide	to	increase,	
maintain,	or	reduce	frequency	of	increases	or	to	reduce	the	actual	dollar	
withdrawal.

• Review	the	acceptable	buffer	annually	(worst-case	versus	average	losses,	
original	investment,	or	acceptable	annualized	erosion	target	value).
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7. Surpassed by eight-month losses beginning in August and September 1979.
8. When it comes to hedging short-term bond risk, note that neither real estate nor 

Treasury inflation-protected securities (TIPS) did so despite both being proven hedges 
against inflation long-term and inflation is a catalyst for rising rates. Note also that 
long-term corporate bonds and preferred stocks each had negative returns in both 
figures 11 a nd 12.

9. Technically both were negative in 1946; however, with a −0.1-percent return it could 
be argued that bonds were flat. Also while both were negative in 1931, bonds were a 
diversifier of stocks with returns of −5.3 percent and −43.9 percent, respectively. 

References
Andreason, Nancy. 2014. Secrets of the Creative Brain. The Atlantic (July/August). http://www. 

theatlantic.com/magazine/archive/2014/07/secrets-of-the-creative-brain-/372299/. 
Asch, Solomon. 1955. Opinions and Social Pressure. http://www.panarchy.org/asch/social.

pressure.1955.html.
Baumeister, Roy, Ellen Bratslavsky, Catrin Finkenauer, and Kathleen Vohs. 2001. Bad Is 

Stronger Than Good. Review of General Psychology 5, no. 4: 323–370.
Banerjee, Sudipto. 2014. How Does Household Expenditure Change With Age for Older 

Americans? Employee Benefits Research Institute. Notes 35, no. 9 (September). 
https://www.ebri.org/pdf/notespdf/EBRI_Notes_09_Sept-14_OldrAms-WBS.pdf. 

Blanchett, David. 2013. Estimating the True Cost of Retirement. Working paper, Morningstar 
Investment Management. http://corporate.morningstar.com/ib/documents/ 
MethodologyDocuments/ResearchPapers/Blanchett_True-Cost-of-Retirement.pdf.

Calaprice, Alice. 2005. The New Quotable Einstein. Princeton, NJ: Princeton University Press.
Carson, Shelley, Jordan Peterson, and Daniel Higgins. 2003. Decreased Latent Inhibition 

Is Associated with Increased Creative Achievement in High-Functioning Individuals. 
Journal of Personality and Social Psychology 85, no. 3: 499–506. 

Csikszentmihaly, Mihaly. 1996. Creativity: Flow and the Psychology of Discovery and 
Invention. New York: Harper Collins.

Dellis, Marie, and Eugene Gaier. 1970. Identification of Creativity: The Individual. Psychological 
Bulletin 73, no. 1 (February): 55–73.

Denning, Steve. 2012. Gary Hamel: What Matters Now: Institutionalizing Innovation (April 
5). http://www.forbes.com/sites/stevedenning/2012/04/05/gary-hamel-what-matters- 
now-institutionalizing-innovation.

The Economist. 2015. What Disruptive Innovation Means (January 25). http://www.economist. 
com/blogs/economist-explains/2015/01/economist-explains-15.

Einstein, Albert, and Leopold Infield. 1938. The Evolution of Physics. New York: Simon 
and Schuster.

Frensch, Peter, and Robert Sternberg. 1989. Expertise and Intelligent Thinking: When Is It 
Worse to Know Better? In Advances in the Psychology of Human Intelligence, edited 
by R. Sternberg, vol. 5: 157–189. Hillsdale, NJ: Erblaum.

Gardner, Howard. 2011. Creating Minds: An Anatomy of Creativity Seen Through the Lives of 
Freud, Einstein, Picasso, Stravinsky, Eliot, Graham, and Ghandi. New York: Basic Books.

Goncalo, Jack. 2011. Why No One Really Wants Leadership at the Top. Web blog post. 
Bacharach Leadership Group. http://blg-lead.com/why-no-one-really-wants-creativity- 
at-the-top/. 

IBM. 2010. Capitalizing on Complexity: Insights from the Global Chief Executive Survey. 
http://www-01.ibm.com/common/ssi/cgi-bin/ssialias?htmlfid=GBE03297USEN&ap-
pname=wwwsearch.

Isaacson, Walter. 2012. The Real Leadership Lessons of Steve Jobs. Harvard Business 
Review (April). https://hbr.org/2012/04/the-real-leadership-lessons-of-steve-jobs.

Jobs, Steve. 2005. Stanford University Commencement Address. Palo Alto, California. 
http://news.stanford.edu/news/2005/june15/jobs-061505.html.

Johnson, Eric. 2010. Hyper Loss Aversion: Retirees Show Extremely High Sensitivity to 
Loss, But Shy Away from Guarantees That Require Giving Up Control. In Behavioral 
Finance and the Post Retirement Crisis, edited by Shlomo Benartzi. Allianz: 8. http://
befi.allianzgi.com/en/Publications/Documents/allianz-dol-rfi-response.pdf. 

Kahneman, Daniel. 2011a. Thinking, Fast and Slow. New York: Farrar, Straus and Giroux.
———. 2011b. Don’t Blink! The Hazards of Confidence. New York Times Magazine 

(October 19). http://www.nytimes.com/2011/10/23/magazine/dont-blink-the-hazards-
of-confidence.html.

Kahneman, Daniel, and Amos Tversky. 1982. The Psychology of Preferences. Scientific 
American 246, no. 1 (January): 160–173. 

———. 1979. Prospect Theory: An Analysis of Decision under Risk. In Choices, Values, 
and Frames, edited by D. Kahneman and A. Tversky. New York: Cambridge University 
Press: 17–43.

Katz, David. 1950. Gestalt Psychology: Its Nature and Significance. New York: The Ronald 
Press Co. 

Krucoff, Carol. 1984. The 6 O’Clock Scholar. Washington Post (January 29). https://www.
washingtonpost.com/archive/lifestyle/1984/01/29/the-6-oclock-scholar/eed58de4-
2dcb-47d2-8947-b0817a18d8fe/.

Kurtzman, Joel. 1997. An Interview with Gary Hamel. Strategy+Business Q4, no. 9 
(October 1). http://www.strategy-business.com/article/13304?gko=732a5. 

Langer, Ellen. 2014. Mindfulness. Boston: Da Capo Press.
Lo, Andrew. 2005. Reconciling Efficient Markets with Behavioral Finance: The Adaptive 

Markets Hypothesis. Journal of Investment Consulting 7, no. 2: 21–44.
Lowenstein, George, and Drazen Prelec. 1993. Preferences for Sequences of Outcomes. 

In Choices, Values, and Frames, edited by D. Kahneman and A. Tversky. New York: 
Cambridge University Press: 565–577.

Luchins, Abraham. 1942. Mechanizations in Problem Solving. Psychological Monographs 
54, no. 6, whole no. 248.

Martindale, Colin. 1999. Biological Bases of Creativity. In Handbook of Creativity, edited 
by R. Sternberg. New York: Cambridge University Press: 137–149.

Mueller, Jennifer, Shimul Melwani, and Jack Goncalo. 2010. The Bias Against Creativity: 
Why People Desire but Reject Creative Ideas. Cornell University. http://digitalcom-
mons.ilr.cornell.edu/articles/450/.

Nickerson, Raymond. 1999. Enhancing Creativity. In Handbook of Creativity, edited by  
R. Sternberg. New York: Cambridge University Press: 226–250.

Policastro, Emma, and Howard Gardner. 1999. From Case Studies to Robust 
Generalizations: An Approach to the Study of Creativity. In Handbook of Creativity, 
edited by R. Sternberg. New York: Cambridge University Press: 213–225.

Rozin, Paul, and Edward Royzman. 2001. Negativity Bias, Negativity Dominance, and 
Contagion. Personality and Social Psychology Review 5, no. 4 (November): 296–320.

Roy, Katherine, and Sharon Carson. 2015. Spending In Retirement. J. P. Morgan. http://
am.jpmorgan.com/us/institutional/library/retirement-spending.

Runco, Mark. 2014. Creativity Theories and Themes: Research Development and Practice. 
Waltham, MA: Academic Press.

Runco, Mark, and Shawn Sakamoto. 1999. Experimental Studies of Creativity. In Handbook 
of Creativity, edited by R. Sternberg. New York: Cambridge University Press: 62–92.

Scott, Jason, William Sharpe, and John Watson. 2008. The 4% Rule—At What Price? 
(April). http://web.stanford.edu/~wfsharpe/retecon/4percent.pdf. 

Simonton, Dean. 1984. Genius, Creativity and Leadership. Cambridge, MA: Harvard 
University Press. 

Slovic, Paul, Baruch Fischoff, and Sarah Lichtenstein. 1982. Facts versus Fears: 
Understanding Perceived Risk. In Judgment under Uncertainty: Heuristics and Biases, 
edited by D. Kahneman, P. Slovic, and A. Tversky. New York: Cambridge University 
Press: 463–489. 

Staw, Barry. 1995. Why No One Really Wants Creativity. Chapter 21 in Creative Action in 
Organizations: Ivory Tower Visions and Real World Voices, edited by Cameron Ford 
and Dennis Gioia. Thousand Oaks, CA: SAGE Publications, Inc.: 161–166.

Sternberg, Robert, and Todd Lubart. 1999. The Concept of Creativity: Prospects and 
Paradigms. In Handbook of Creativity, edited by R. Sternberg. New York: Cambridge 
University Press: 3–15.

Thaler, Richard, and Nicholas Barberis. 2005. A Survey of Behavioral Finance. In Advances 
in Behavioral Finance,  Volume II, edited by R. Thaler. New York: Russell Sage 
Foundation: 1–75.

Tversky, Amos, and Daniel Kahneman. 1974. Judgment under Uncertainty: Heuristics and 
Biases. In Judgment under Uncertainty: Heuristics and Biases, edited by D. Kahneman, 
P. Slovic, and A. Tversky. New York: Cambridge University Press: 3–20.

Waring, Barton, and Laurence Siegel. 2015. The Only Spending Rule Article You Will Ever 
Need. Financial Analysts Journal 71, no. 1 (January/February): 91–107.

Weisberg, Robert. 1999. Creativity and Knowledge: A Challenge to Theories. In Handbook 
of Creativity, edited by R. Sternberg. New York: Cambridge University Press: 226–250.

White, Erin. 2008. New Breed of Business Gurus Rises. Wall Street Journal (May 5). http://
www.wsj.com/articles/SB120994594229666315.

Wolf, Gary. 1996. Steve Jobs: The Next Insanely Great Thing. Wired (February 1). http://
archive.wired.com/wired/archive/4.02/jobs_pr.html.

© 2016 Investment Management Consultants Association Inc. Reprinted with permission. All rights reserved.



© 2016 Investment Management Consultants Association. Reprinted with permission. All rights reserved.
IMCA® and INVESTMENT MANAGEMENT CONSULTANTS ASSOCIATION® are registered trademarks of Investment Management Consultants Association Inc. 
CIMA®, CERTIFIED INVESTMENT MANAGEMENT ANALYST®, CIMC®, CPWA®, and CERTIFIED PRIVATE WEALTH ADVISOR® are registered certification marks of Investment Management Consultants Association Inc. 
Investment Management Consultants Association Inc. does not discriminate in educational opportunities or practices on the basis of race, color, religion, gender, national origin, age, disability, or any other characteristic protected by law.

I N T E R N A T I O N A L

5619 DTC Parkway, Suite 500

Greenwood Village, CO 80111

Phone: +1 303-770-3377

Fax: +1 303-770-1812

www.IMCA.org

© 2016 Investment Management Consultants Association Inc. Reprinted with permission. All rights reserved.


	Blank Page



