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A:  Simulation refers to the creation 
of artificial data that looks 
plausibly similar to the actual 
data it is meant to simulate. An 
early implementation occurred 
during nuclear weapons testing 
in the 1940s and was dubbed 
“Monte Carlo” to describe the 
virtual dice-rolling used to 
randomly generate the data. We 
can apply the same basic tools 
to modeling the different ways 
the future might look. The chart 
at left shows 10,000 simulations 
of a 25-year investment in the 
S&P 500 using a method called 
bootstrapping, where historical 
yearly returns are randomly 
shuffled and spliced together 
to create a single time series. 
While the typical bootstrapped 
return is around 10% per year, 
the simulation also illustrates the 
wide range of potential paths, 
with the lowest and highest 
annualized returns around -3% 
and 22%, respectively.
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Welcome to the 3rd edition of NDR’s Integrated Analyst , a quarterly 
publication showcasing the wide-ranging capabilities of NDR’s Custom 
Research Solutions (CRS) group. Looking to settle a debate from your 
internal team meetings, increase the productivity of your organization, 
launch a new product suite, or quickly respond to an in-depth customer 
question? CRS can serve as an extension of your research team to assist 
with projects large or small. We build tailored solutions through direct 
engagement. This issue of Integrated Analyst demonstrates how CRS can 
help you visualize market uncertainty through simulation. 
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Q:  How are simulations 
and uncertainty 
related to each other?

Monte Carlo and Long-Run Stock Market Uncertainty
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Yearly growth randomly selected from historical S&P 500 total returns over 1926 - 2024

Median Annualized Return: 10.3%

Source:    Ned Davis Research, Inc., S&P Dow Jones Indices
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Beginning balance: $1,000,000
Yearly withdrawal (inflation-adjusted): $50,000
Yearly constant inflation rate: 2.5%
Stock portfolio: S&P 500
Bond portfolio: Long-term U.S. Treasurys
Stock allocation weight:

Starts at 60%
Reduced 2.4% each year

Number of simulations when balance hits zero: 981

Source:    Ned Davis Research, Inc., S&P Dow Jones Indices

Median Terminal Value: $1,807,619

A:  As long as rules and decisions can be codified, much can be done with 

simulations to help see what might happen through the investment horizon. 

For example, we can add on to the previous chart to create a retirement 

planner that incorporates asset allocation as well as assumptions for 

inflation, withdrawal amounts and retirement years.

 The chart below shows 10,000 simulated paths with constant inputs for annual 

withdraw and expected inflation. We use these inputs to calculate both an 

expected terminal value of the hypothetical portfolio as well as the probability 

of prematurely running out of funds (where the portfolio value reaches zero).

Monte Carlo and Retirement Planning
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Q:  How can the simulations 
be shaped to account for 
what happens in the real 
world?
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A:  Absolutely. For instance, the table below summarizes the simulation results 

that describe the distribution of retirement account balances. If the results 

are not to the client's liking, the assumptions and requirements that go into 

the simulation can be changed to produce a range of expected outcomes.

 Additional variables can also be included in the simulation, such as the 

required minimum distribution, taxes, additional assets with different rules for 

allocation, and so on. CRS analysts will work with you to determine the most 

suitable parameter options.
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Important note:
The charts and table presented above are not intended to be projections of actual account or model future performance. 
These are purely illustrations, provided simply to show that we can provide simulated return analysis by adjusting 
variables that can affect market returns and are specific to your clients' portfolios.

While bootstrapping makes use of historical, realized data, keep in mind the future can look very different from the past. 
We can also create non-bootstrapped simulations that can induce correlations among assets or hold certain conditions, 
like a regime, for a certain period of time. For more information, contact us at CRSQuestions@ndr.com.

Q: If simulated paths are 
being generated, couldn’t 
what-if analysis be done?

Retirement Planning Simulation Summary

Terminal Values

Percentile Balance Annualized Return

75th $3,281,242 4.5%

50th $1,807,619 2.3%

25th $788,888 -0.9%

Chance of going broke: 9.8%
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Founded in 1980, NDR (Ned Davis Research) is a leading independent 

research firm with clients around the globe. With a range of products 

and services, we deliver award-winning solutions to the world’s leading 

investment management companies. Our clients include professionals 

from global investment firms, banks, insurance companies, mutual 

funds, hedge funds, pension and endowment funds, and registered 

investment advisors. NDR uses the weight of the evidence, a 

360-degree approach, to frame our market insights. Evidence, data 

that has been continually amassed over decades, shapes historical 

perspective and allows us to build proprietary indicators and models. We use 

this methodology to help our clients make objective investment decisions.
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