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Defined Contribution Outcomes Model Technical Appendix 

 

Technical Appendix 

The Morningstar Center for Retirement and Policy Studies’ Defined Contribution Outcomes Model, or 

DCOM, is a quantitative framework to evaluate retirement outcomes for defined contribution, or DC, 

plan participants. DCOM produces a distribution of financial outcomes for each plan participant 

included in a model run. Plan participant inputs consist of datapoints that are commonly recorded by 

recordkeepers, such as age, gender, 401(k) balance, and wages. DCOM also incorporates plan-level data 

to better inform the model’s contribution estimates. Note that we generally assume a baseline 

retirement age of 65.  

 

The model projects retirement outcomes for each plan participant across 1,000 independent scenarios 

with the projection going to age 120. To be clear, death ages are modeled stochastically. The model can 

simulate death occurring based on Social Security cohort life tables and mortality tables published by 

the Society of Actuaries. DCOM is also able to leverage a time inhomogeneous Markov chain to simulate 

possible health statuses, which include specific states for long-term care. Lastly, DCOM can be 

configured such that death occurs at a specified age (in other words, a fixed retirement time horizon).  

DCOM leverages Morningstar salary curve methodology or plan-specific age wage curves to estimate 

both forward- and backward-looking real wages. DCOM includes levers to simulate job change, 

cashouts, and retirement plan access and participation upon starting a new job, though these features 

are not always used in the analyses.  

 

DCOM incorporates realistic investor behavior into the simulation process. The best example is the 

contribution module. Instead of assuming a static savings rate, DCOM simulates the contribution rate 

based on plan participant factors (such as age, wage, and job tenure) and plan-level features (including 

auto vs voluntary enrollment, auto escalation, default contribution rates, median plan contribution rates, 

and plan match formulae). We are able to use 41 distinct plan-design prototypes to predict contribution 

rates. However, DCOM can also be configured to consume plan-specific contribution prediction 

statistical models.  

 

DCOM forecasts assets within DC investment accounts (which include any pretax, post-tax, and Roth 

monies) to grow based on stochastic portfolio returns from Morningstar Investment Management’s 

Time Varying Model. The model incorporates current market conditions in its forecast (for example, 

valuations and interest rates), which influence returns in the first 20 years of the projection. After that, 

the model’s forecasts are based on unconditional, long-run return assumptions.  
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When it comes to asset allocation, DCOM is highly configurable. The framework can predict asset 

allocations for target-date fund investors, do-it-yourself investors (who allocate to the plan lineup 

themselves), and managed account investors. Moreover, the model can be set up to simulate asset 

allocations on a plan-specific basis. In general, these regression models account for plan and plan 

participant-level data in the estimation process.  

 

Like other variables within DCOM, fund fees and solution fees (for example, the fee for a managed 

account) are highly configurable.  

 

DCOM can calculate expenses in retirement any number of ways. For example, the model can estimate 

expenses as a function of the plan participant’s take-home pay at retirement age. As another example, 

the model can predict expenses based on statistical models derived from the Health and Retirement 

Study.  

 

Social Security benefits are estimated for each plan participant. The model uses the estimated historical 

wages along with the individual’s birth year, claim age (which is assumed to equal retirement age), and 

other Social Security data to calculate Social Security benefits. We assume status quo for Social Security 

unless otherwise specified. Namely, we assume Social Security will be able to pay out full benefits in the 

future.  

 

Every year in retirement, the Model adds up the guaranteed income from Social Security and any 

annuities and deducts it from expenses. The investments, which grow based on the Time Varying 

Model’s stochastic rates of return, are used to fund any leftover amount. The model calculates both 

state1 and federal income taxes, which are added to the next year’s required expenses. The model also 

accounts for required minimum distributions. 

 

The projected income, wealth, and expense cash flows are converted from a nominal basis to an 

inflation-adjusted, or real, basis. DCOM can output a variety of metrics based on the cash flows that are 

tracked by the program.  

 

  

 

 
1
 The state of Virginia is used for the analysis. We used Virginia because it is somewhere near the middle when it comes to ranking states by taxes 

paid. 
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About The Morningstar Center for Retirement and Policy Studies 

The Morningstar Center for Retirement and Policy Studies has the mission to help improve the US 

retirement system by arming decision- and policymakers with unbiased and actionable data and 

analysis. The Center draws on the capabilities of Morningstar Retirement to fuel its commitment to 

helping people achieve better retirement outcomes. For more information, visit 

https://www.morningstar.com/products/retirement-research-center. 

 

About Morningstar Retirement 

Morningstar Retirement empowers investor success by providing research- and technology-driven 

products and services that help individuals reach their retirement goals. With advisory services 

provided by Morningstar Investment Management LLC, Morningstar Retirement supports and 

collaborates with workplace retirement plans and other industry players to differentiate their services, 

stay competitive, and reach new markets, all in service of building a better retirement system. 

Morningstar Retirement not only helps people save for the retirement they want but helps them make 

their money last once they get there. For more information, visit 

https://www.morningstar.com/business/brands/retirement.  

  

https://www.morningstar.com/products/retirement-research-center
https://www.morningstar.com/business/brands/retirement
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Disclosures 

©2026 Morningstar Investment Management LLC. All Rights Reserved. The Morningstar name and logo are registered marks of 

Morningstar, Inc. Morningstar Retirement offers research- and technology-driven products and services to individuals, workplace 

retirement plans, and other industry players. Associated advisory services are provided by Morningstar Investment Management 

LLC, a registered investment adviser and subsidiary of Morningstar, Inc. 

 

The information contained in this document is the proprietary material of Morningstar. Reproduction, transcription, or other use, 

by any means, in whole or in part, without the prior written consent of Morningstar, is prohibited. Opinions expressed are as of the 

current date; such opinions are subject to change without notice. Morningstar or its subsidiaries shall not be responsible for any 

trading decisions, damages, or other losses resulting from, or related to, the information, data, analyses or opinions or their use. 

 

This commentary is for informational purposes only. The information, data, analyses, and opinions presented herein do not 

constitute investment advice, are provided solely for informational purposes and therefore are not an offer to buy or sell a security. 

Please note that references to specific securities or other investment options within this piece should not be considered an offer 

(as defined by the Securities and Exchange Act) to purchase or sell that specific investment. The performance data shown 

represents past performance. Past performance does not guarantee future results. This commentary contains certain forward-

looking statements. We use words such as “expects”, “anticipates”, “believes”, “estimates”, “forecasts”, and similar expressions to 

identify forward-looking statements. Such forward-looking statements involve known and unknown risks, uncertainties and other 

factors which may cause the actual results to differ materially and/or substantially from any future results, performance or 

achievements expressed or implied by those projected in the forward-looking statements for any reason. 

 


