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When will I be able to retire?
Astoria has received a number of inquiries from financial advisors regarding the probability that their clients
will be able to accomplish their retirement goals. As it is one of our firm’s unique skillsets, Astoria is able to
leverage our quantitative capabilities, data, and technology to assess these probabilities. In this report, we
utilize various Monte Carlo Simulations1 to illustrate which scenario produces the highest probability of
success for a hypothetical client’s retirement goals.
Inputs and Assumptions
o A client has $300,000 in their retirement account and will invest in one of the following options for the
next 5 years:
A. A portfolio of 20% stocks and 80% bonds
B. A portfolio of 40% stocks and 60 % bonds
C. A portfolio of 60% stocks and 40 % bonds
o Activate a distribution of $25,000 (about $2,083 per month) in 5 years
o Adjust for inflation
o Stay invested in each scenario for 30 years
Please note that past performance is not indicative of future results and results going forward will vary
depending on returns of stocks and bonds going forward.
For the purpose of these Monte Carlo Simulations, we are using the Statistical Returns Model2 via our
backtesting software, Portfolio Visualizer.

Monte Carlo Simulations produce risk analyses to forecast the various outcomes of uncertain situations. Such simulations calculate
hundreds to thousands of tests while incorporating different random variables in each instance. It then generates a probability
distribution indicating possible estimated results with respect to the inputs and assumptions used. The Monte Carlo Simulation
supports planning for financial goals and related spending. Multiple cashflow goals can be applied based on different life stages, and
the simulation supports the use of a linear glide path to transition from a career stage growth portfolio into a retirement stage
income portfolio.
1

2

Statistical Returns: Simulate future returns based on the mean, volatility, and correlations of portfolios assets.
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Investment Decision
Using the parameters highlighted above, the probability of success rises as we increase the percentage of
stocks and decrease the percentage of bonds in the client’s portfolio. This is attributed to the greater returns
that stocks have historically produced relative to bonds. Therefore, we would suggest the client invests his or
her assets in a portfolio of 60% stocks and 40% bonds (Simulation C as seen below).
Alternatively, if the client’s tolerance for risk cannot be increased, we would suggest that the client
withdraws less money per annum.

Simulation A – A portfolio of 20% stocks and 80 % bonds3
o Simulation A initially invests the client’s assets in a portfolio of 10% US equities, 10% international
equities, and 80% US bonds. After the distribution is initiated, we assume the client will thereafter
remain in this portfolio.

3

Monte Carlo Simulation results for 5,000 portfolios with $300,000 initial portfolio balance using available statistical model data
from Jan 1987 to Dec 2019. Returns were modeled as correlated random samples from a multivariate normal distribution. 30-year
linear glide path was used to transition from starting portfolio to retirement portfolio. The simulated inflation model used historical
inflation with 2.60% mean and 1.11% standard deviation based on the Consumer Price Index (CPI-U) data from Jan 1987 to Dec
2019. The generated inflation samples were correlated with simulated asset returns based on historical correlations. The available
historical data for the simulation inputs was constrained by Total US Bond Market [Jan 1987 - Jun 2020].
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o Using the mean, volatility, and correlations of the selected asset classes, this simulation runs 5,000
portfolio scenarios in which 1,122 of those portfolios satisfy the client’s retirement goals. This
represents a 22.44% probability of success. This is the lowest probability of success amongst the 3
simulations we performed.

o The chart below displays inflation adjusted portfolio balances across the 10th, 25th, 50th, 75th, and 90th
percentiles. The 90th percentile represents the highest extremes of portfolio balances while the 10th
percentile represents the lowest extremes of portfolio balances over the 30-year investment period.
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o After year 17, the probability of success starts to decrease rapidly since the monthly withdrawal
continues to reduce the value of the portfolio (see chart below).

o At the end of year 5, the distribution activates and $25,000 is withdrawn from the account each year
until it is depleted entirely at the end of year 30. However, in year 26 the last withdrawal takes place
and there is not enough money to continue the distribution in years 27-30 (see chart below).
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o As seen in the histogram below, the most frequently occurring end portfolio balance is $0
(approximately 4,000 out of 5,000 occurrences). This intuitively makes sense since we are aiming to
deplete the account.

o

As anticipated, the max portfolio drawdown including the cashflows resides between of 107% and 99%
(approximately 3,900 out of 5,000 occurrences). This outcome is again attributed to the assumption
that we are diminishing the account’s value at the end of the investment period (see chart below).
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o Conversely, the max portfolio drawdown excluding the cashflows resides between 5% and 7%. This is
displayed in the histogram below.
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Simulation B – A portfolio of 40% stocks and 60% bonds4
o Simulation B initially invests the client’s assets in a portfolio of 20% US equities, 20% international
equities, and 60% US bonds and reflects all the inputs and assumptions previously mentioned in
Simulation A.
o

This simulation produces a 42.46% probability of success (2,113 out of 5,000 portfolios), which is a
greater than Simulation A. As mentioned previously, the more we increase the equity exposure, the
higher the probability we can fulfill the client’s goal given stocks’ higher historical returns compared to
bonds.

4

Monte Carlo Simulation results for 5,000 portfolios with $300,000 initial portfolio balance using available statistical model data
from Jan 1987 to Dec 2019. Returns were modeled as correlated random samples from a multivariate normal distribution. 30-year
linear glide path was used to transition from starting portfolio to retirement portfolio. The simulated inflation model used historical
inflation with 2.60% mean and 1.11% standard deviation based on the Consumer Price Index (CPI-U) data from Jan 1987 to Dec
2019. The generated inflation samples were correlated with simulated asset returns based on historical correlations. The available
historical data for the simulation inputs was constrained by Total US Bond Market [Jan 1987 - Jun 2020].
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o

The probability of success starts to decrease after year 15. Note that the rate at which this probability
decreases is less than that of Simulation A (see chart below).
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Simulation C – A portfolio of 60% stocks and 40% bonds5
o Simulation C initially invests the client’s assets in a portfolio of 30% US equities, 30% international
equities, and 40% US bonds and reflects all the inputs and assumptions previously mentioned in
Simulations A and B.
o

This simulation produces a 53.56% probability of success (2,678 out of 5,000 portfolios) which is a
greater than both Simulations A and B. As mentioned previously, the more we increase the equity
exposure the higher the probability we can reach our goal given stocks’ higher historical return
compared to bonds.

5

Monte Carlo Simulation results for 5,000 portfolios with $300,000 initial portfolio balance using available statistical model data
from Jan 1987 to Dec 2019. Returns were modeled as correlated random samples from a multivariate normal distribution. 30-year
linear glide path was used to transition from starting portfolio to retirement portfolio. The simulated inflation model used historical
inflation with 2.60% mean and 1.11% standard deviation based on the Consumer Price Index (CPI-U) data from Jan 1987 to Dec
2019. The generated inflation samples were correlated with simulated asset returns based on historical correlations. The available
historical data for the simulation inputs was constrained by Total US Bond Market [Jan 1987 - Jun 2020].
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o

The probability of success starts to decrease after year 13. Note that the rate at which this probability
decreases is meaningfully less than that of both Simulations A and B (see chart below).

Conclusion
We are often asked by financial advisors, “What is the probability that my client will be able to retire?” As part
of this process, we use a set of inputs from the advisor (current investment assets, withdrawal amount, time
to retirement, current asset allocation mix, etc.) and use a quantitative statistical model (i.e. Monte Carlo
Simulation), data, and technology to assign the probability that the end client’s goal can be accomplished.
In the example highlighted in this report, we recommend that the client increases their equity allocation to
fulfill their retirement goals (Simulation C opposed to A & B). Otherwise, if the client’s tolerance for risk cannot
be increased, we would suggest that the client withdraws less money per annum.
Astoria is happy to run specific simulation for financial advisors. Please feel free to contact us at
insights@astoriaadvisors.com!
Best,
Nick Cerbone
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Warranties & Disclaimers
There are no warranties implied. Astoria Portfolio Advisors LLC is a registered investment adviser located in New
York. Astoria Portfolio Advisors LLC may only transact business in those states in which it is registered or qualifies for an
exemption or exclusion from registration requirements. Astoria Portfolio Advisors LLC’s web site is limited to the
dissemination of general information pertaining to its advisory services, together with access to additional investmentrelated information, publications, and links. Accordingly, the publication of Astoria Portfolio Advisors LLC’s web site on
the Internet should not be construed by any consumer and/or prospective client as Astoria Portfolio Advisors LLC’s
solicitation to effect, or attempt to effect transactions in securities, or the rendering of personalized investment advice
for compensation, over the Internet. Any subsequent, direct communication by Astoria Portfolio Advisors LLC with a
prospective client shall be conducted by a representative that is either registered or qualifies for an exemption or
exclusion from registration in the state where the prospective client resides.
A copy of Astoria Portfolio Advisors LLC’s current written disclosure statement discussing Astoria Portfolio Advisors LLC’s
business operations, services, and fees is available at the SEC’s investment adviser public information website
– www.adviserinfo.sec.gov or from Astoria Portfolio Advisors LLC upon written request. Astoria Portfolio Advisors LLC
does not make any representations or warranties as to the accuracy, timeliness, suitability, completeness, or relevance
of any information prepared by any unaffiliated third party, whether linked to Astoria Portfolio Advisors LLC’s web site
or incorporated herein and takes no responsibility therefor. All such information is provided solely for convenience
purposes only and all users thereof should be guided accordingly. This website and information presented is for
educational purposes only and does not intend to make an offer or solicitation for the sale or purchase of any specific
securities, investments, or investment strategies. Investments involve risk and unless otherwise stated, are not
guaranteed. Be sure to first consult with a qualified financial adviser and/or tax professional before implementing any
strategy. This website and information are not intended to provide investment, tax, or legal advice.
Past performance is not indicative of future performance. Indices are typically not available for direct investment, are
unmanaged, and do not incur fees or expenses. This information contained herein has been prepared by Astoria
Portfolio Advisors LLC on the basis of publicly available information, internally developed data and other third-party
sources believed to be reliable. Astoria Portfolio Advisors LLC has not sought to independently verify information
obtained from public and third-party sources and makes no representations or warranties as to accuracy, completeness
or reliability of such information. All opinions and views constitute judgments as of the date of writing without regard to
the date on which the reader may receive or access the information and are subject to change at any time without
notice and with no obligation to update. Any ETF Holdings shown are for illustrative purposes only and are subject to
change at any time. This material is for informational and illustrative purposes only and is intended solely for the
information of those to whom it is distributed by Astoria Portfolio Advisors LLC. No part of this material may be
reproduced or retransmitted in any manner without the prior written permission of Astoria Portfolio Advisors LLC.
Investing entails risks, including possible loss or some or all of the investor’s principal. The investment views and market
opinions/analyses expressed herein may not reflect those of Astoria Portfolio Advisors LLC as a whole and different
views may be expressed based on different investment styles, objectives, views or philosophies. To the extent that these
materials contain statements about the future, such statements are forward looking and subject to a number of risks
and uncertainties.
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