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Executive Summary:

e The Congressional Budget Office (CBO) is one of the premier organizations in the
realm of long-term economic and fiscal forecasting. However, concerns have been
raised over the years about the validity of the organization's long-term projections
and the soundness of its models. One such model is the Congressional Budget
Office Long-Term (CBOLT) model.

e Though the CBO has published certain components of the model in piecemeal
fashion over the years, it has not released a comprehensive package of the
underlying methodology, code, and data sources. This lack of transparency makes
critiques of CBOLT hard to develop and those critiques that are made hard to
judge.

e Thefollowing paper (1) examines how the CBO's 2016 economic forecast compares
to actual economic conditions since it was made, (2) analyzes how the stacking of
assumptions, such as assumptions about future economic trends, can compound
the potential for error in other long-term projections, like those concerning long-
term fiscal conditions, and (3) calls attention to the transparency issues that make
necessary assessments of CBO projections difficult in the first place.

Introduction

Since its founding in 1974, the Congressional Budget Office (CBO) has become one of
the most recognized sources for economic forecasting and policy analysis in the
United States. There are few more widely cited projections of future economic
growth or long-term fiscal health than those created by the organization. As
evidenced by the organization's substantial repository of models, the CBO has
endeavored to do everything from measuring the demand for electric vehicles to
predicting the balance of the Social Security trust fund decades in the future
(Congressional Budget Office, n.d.).

Given the esteem in which it is held and the consequent potential for its analyses to
substantially influence policy discussions, the CBO has received criticism from
entities across the political spectrum over the years. A number of these criticisms
have focused on the assumptions underpinning the models the organization has
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developed (Leeper, 2024; Paul, 2022; Penner, 2016), including those of the
Congressional Budget Office Long-Term (CBOLT) model. CBOLT serves as the basis
for much of the CBO's long-term budget projections, which are held in high regard as
evidence of where federal fiscal currents are likely to head, not only in the next few
years, but in the next few decades as well. The model itself consists of four
components: a demographic model, a microsimulation model to project year-to-
year demographic and economic changes,* a long-term budget model, and a
policy-growth model (Barello & Pineles-Mark, 2018, p. 1).

To build out projections within each of these requisite components, the CBO draws
on data from a number of sources, including the Census Bureau and the Social
Security Administration (Barello & Pineles-Mark, 2018, p. 2). However, many of the
inputs into the model are actually CBO projections themselves (Barello & Pineles-
Mark, 2018, p. 2). This includes long-term economic projections of measures like
inflation and unemployment. And while these and other components of the model
are made public by the CBO, other details, including the actual formulas that dictate
the dynamics of the model, the underlying code that allows the model to function,
and much of the underlying data are not available to the public.

This lack of transparency makes it difficult to judge the soundness and validity of
CBOLT or accurately assess critiques of its projections. Consider that assumption-
based critiques of CBOLT, as well as other CBO models, tend to follow one of two
paths: (1) focusing on the justifications for assumptions made within the model and
(2) focusing on the layering of said assumptions. However, as is the case with CBOLT,
if the underlying methodology, data, and code used to run the model are not
publicly available, such critiques become difficult to make or assess. The CBO does
in fact publish the code to 31 of its models online (Congressional Budget Office, n.d.).?
However, CBOLT is not among these.

What is more, there are times when new legislation necessitates the creation of a
new model or the use of ad hoc modeling methods to project the effects of said
legislation. One problem with this is that if the underlying methodology, code, and
data sources are not made readily available to the public in a timely manner, it
becomes virtually impossible to effectively critique such projections before major
legislation is passed. An example of this would be the modeling efforts that took
place during the congressional debate over passage of the Affordable Care Act
(ACA). While the CBO did release a background paper for a health insurance
simulation model in 2007 (Congressional Budget Office [CBOI, 2007), it is not clear
that any ACA-specific changes were made or that documentation for such an

* Based on a sub-sample of the population (Barello & Pineles-Mark, 2018, p. 1)

2 Five of these models (Social Security Trust Fund Model, Medicare Physician Fee Schedule Increase
Model, Rules of Thumb Model, Sanctions Penalty Model, and Strategic Petroleum Reserve Model)
appear to be Excel-based and often contain figures or projections from other sources (Congressional
Budget Office, n.d.).
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alternative model was ever made public during the course of debate over the ACAs
passage.

Cases like this illustrate the importance of understanding and scrutinizing the
reasons why the transparency of certain CBO models, such as CBOLT, is lacking. A
question about how legal restrictions in particular limit such transparency was raised
by various Representatives in follow-up questions to a November 18, 2025 hearing of
the House Committee on the Budget that featured CBO Director Phillip Swagel, with
the CBO responding as follows:

CBO looks to further improve transparency, but in some instances, legal
restrictions affect the agency's ability to make models available. Making some
models publicly available would allow users to take projections that CBO has
already published and reverse-engineer the values of inputs to those models.
Because those models' input data are legally restricted and cannot be
disclosed, the models cannot be disclosed. Restricted data are confidential,
proprietary, or otherwise sensitive data that are safeguarded under strict
federal standards. For example, CBO must adhere to federal statutes that bar
the disclosure of federal tax information and to federal privacy laws that
protect individually identifiable data, which are often required in CBO's
analyses. (Congressional Budget Office, 2026, p. Q)

While limiting public access to CBOLT code and data may be required, it also makes
it more difficult for the public to assess the validity of such models. Thus, in assessing
the ability of CBO to accurately project economic and fiscal conditions into the
distant future, we are left only with a few snapshots of a larger design, a design that
itself has the ability to influence major policy debates. In an attempt to get around
this, and to emphasize the point of how stacking assumptions can increase the
potential for greater error downstream, this paper offers a case study of the inputs
that would have formed the basis of CBOLT's 2016 projections.

The First Path of Criticism: Questioning Assumptions

When a new policy is proposed at the federal level, the CBO is often tasked with
attempting to measure its long-term economic and fiscal implications. Relevant data
is compiled. The data is fed into a model designed to project the effects of said
policy on issues from the solvency of the Social Security trust fund to job openings in
the coming years. Results are generated and published. Then, the controversy
begins. Critics on the left or the right (sometimes both, depending on the issue)
criticize the results and argue that they are invalid. While the reasons for this vary,
critiques of such modeling tend to primarily focus on the assumptions underlying
the model in question. This is the first type of criticism, in which the assumption itself
is questioned.
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Consider a tax cut on labor income. If the projected growth effects of said cut are
particularly strong, critics on the left might argue that the model's assumption of how
savings and, ultimately, business investment respond to lower taxes on labor income
is overstated. If the projected growth effects of said cut are particularly weak, critics
on the right might argue the opposite. Thus, it is fair to expect that controversy will
eventually arise when the creators of one model settle on a given parameter to bake
in as an assumption to the model. Some modelers might acknowledge this by
adjusting the parameter in question, such as the responsiveness of savings and
investment to labor income taxation, and running multiple simulations that keep
everything else constant. Others might make the parameter endogenous and allow
it to vary based on changes in the input data or the nature of the results. Regardless,
controversy will always arise with respect to the assumptions underlying the model.

The Second Path of Criticism: Questioning the Stacking of Assumptions

The second path of criticism also focuses on assumptions, but rather than placing
attention on the justifications underlying the assumptions themselves, it instead
focuses that attention on the effects of layering the assumptions in question on top
of one another. Again, take the same example of a tax cut on labor income. Beyond
criticisms of the assumptions baked into the model in question, critics might also
focus on the ways in which uncertainty and the potential for error are potentially
compounded when assumptions are stacked on top of one another. In the example,
one such assumption is the one already mentioned: the response of savings and
investment to taxes on labor income. However, another assumption within the model
in question might be the response of workers to lower taxes on labor income. If the
elasticity is high, meaning that a tax cut will lead to far more labor hours being
supplied, that might engender negative reactions from critics on the left, while an
assumption of relatively low elasticity might engender the same reaction from critics
on the right. Regardless of what final parameters are chosen, two controversial
assumptions have now been made. To whatever extent there is uncertainty or
outright error in the parameters chosen, the potential for both to be compounded
can increase by the simple fact that they have both been baked into the model in
question.

The Case of the CBO and the Perils of the Second Path

Criticisms of CBO modeling have followed both the paths described: criticisms of the
assumptions baked into their various models and criticisms of the fact that their
models layer assumptions upon assumptions, thus increasing the potential for
uncertainty and error. However, criticisms of the latter vintage have perhaps been
somewhat rarer. A reason for this could be that it is somewhat easy to find one very
specific assumption on which a given CBO model rests and begin attacking the
justifications for that assumption on the basis that such justifications do not track
with empirical evidence. However, the interplay between the various assumptions
and parameters within these models requires a deeper understanding not only of
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what all of these assumptions and parameters are, but of how they build on,
contribute to, and generally relate to one another. This requires a much deeper
knowledge of the methodologies of these models and a willingness to commit the
time necessary to understanding these inner workings. For a person on either the left
or the right seeking the easiest way to criticize the results of a given model, that can
seem like a costlier mode of critique than simply picking one or two assumptions he
or she sees as an easy target. Why spend more time trying to dissect the complex
interplay of various assumptions within a model rather than focusing my attack on
one or two that may be relatively simple to criticize?

To illustrate how the second path of criticism, the layering of assumptions, can
actually impact long-term projections downstream, the current paper focuses on
projections made by the CBO for their January 2016 long-term projections in The
Budget and Economic Outlook: 2016 to 2026 (Congressional Budget Office, 2016).
Given the fact that the CBO utilizes a 10-year time horizon for these projections,
assessing the accuracy of the 2016 projections exactly one decade later makes
sense. To take inflation as an example (Figure 1), the CBO forecasted in 2016 that
annual inflation would average 2.3%3 per year between 2016 and 2025. Inflation4
between 2016 and 2025 was actually 3.1%.5 That said, the period in question does
include the COVID-19 pandemic and the federal response to it. As we know, the
massive infusion of money into the economy by the federal government during
lockdowns caused prices to spike at rates not seen since the 1980s. However, even if
we exclude the years of and immediately following the federal response to the
pandemic (2020-2022), inflation over the period was still 2.8%.

3 Measured as an average of annual growth in consumer prices minus food and energy

4 Measured accordingly as an average of annual growth in consumer prices minus food and energy
5 Based on the Bureau of Labor Statistics Consumer Price Index for All Urban Consumers: All Items
Less Food and Energy in U.S. City Average (CPILFESL) series, which is published by the Federal
Reserve Bank of St. Louis
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Figure1
CBO projected inflation versus actual values

Core CPI inflation, annual percent change — CBO projection vs. realized
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Note: CBO figures are projected values; actual values reflect realized core CPI (all items less food and energy).
Source: U.S. Bureau of Labor Statistics, Consumer Price Index for All Urban Consumers: All ltems Less Food and Energy [CPILFESL],
retrieved from FRED, Federal Reserve Bank of St. Louis; Congressional Budget Office, Budget and Economic Data.

Now, a difference between 2.3% and the lower-end estimation of 2.8% might not
seem like a lot, but in a macroeconomic sense, that is not insignificant. Consider that
the Social Security Trust Fund is currently valued around $2.56 trillion in assets
(Social Security Administration [SSAI, 2026). Over a 75-year time horizon, which is the
period of time which the CBO uses for its projections for the long-term health of
Social Security, the difference between $2.56 trillion growing at a hypothetical 2.3%
annual rate versus a hypothetical 2.8% annual rate is the difference between $14.09
trillion and $20.31 trillion at the end of those 75 years, respectively. What is more, our
purpose herein is not to focus on differences of this sort on one margin or another,
but rather to expound upon how these differences can build on one another and
ultimately compound the potential for error in both long-term economic and long-
term fiscal projections.

In illustrating this second path of criticism, how the layering of assumptions can
actually impact long-term projections, this case study examines a hypothetical
application of the CBO's Long-Term Actuarial model (LTAM). The roots of this model
extend back to efforts in the late 1990s and early 2000s to measure the long-term
stability of Social Security (O'Harra et al., 2004, p. 3). During that time, there was a
burgeoning concern that the Social Security trust fund would become insolvent in
the coming decades, particularly as Baby Boomers began to retire. At the time, the
Social Security Administration (SSA) provided actuarial assessments of the fund's
long-term stability on an annual basis (Meyerson et al,, 2001, p. 2). However, LTAM
was developed by the CBO as a means of going beyond expected effects to offer a
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more global, stochastic-based assessment of how policy choices might affect the
system'’s long-term health (Meyerson et al., 2001, p. 2). It is unclear if LTAM was a
precursor to CBOLT.® but the background contained in Meyerson et al. (2001) makes
it appear as though there are similarities. However, regardless of that fact, the point
here is not to establish the lineage of CBOLT, but rather to demonstrate how the
CBO's stacking of assumptions can increase the potential for error in long-term
projections. What should be obvious from both CBO's description of the interplay
and their own mapping in Figure 2 is that their projections are often predicated on a
complicated, interwoven network of assumptions and projections that influence, and
are themselves influenced by, other assumptions and projections. \When one higher-
order input, such as inflation, is off, even by a small amount, the effects of that have
the potential to compound as we move downstream, thus increasing the potential
for error. This is not to say that the compounding of such errors will definitively make
for greater error downstream. It is possible that errors could end up cancelling each
other out. For example, if an inflation forecast was too high, but so too was the
nominal GDP projection, then the real GDP projection might end up roughly tracking
with what actually happened. What is true is that the potential for greater error can
increase with each layer of assumptions baked into the model in question.

8 Without greater transparency concerning CBOLT's underlying methodology, code, and data, we
cannot say for certain how much of the lineage of LTAM remains in CBOLT. We must thus look to other
sources. One such source is O'Harra et al. (2004, p. 1), who note the following: “CBOLT integrates
several modeling techniques into one tool for analyzing long-term policy issues. The methods
employed in a particular CBOLT simulation include various combinations of actuarial algorithms for
projecting population and entitlement program finances, a macro growth model with consumption
and labor supply feedbacks, a detailed federal budget accounting framework, and micro simulation
models that operate on samples of the population. Different combinations of these techniques
produce three distinct solution “modes”; a static macro environment with actuarial projections like
those used by the Social Security Administration (SSA)...
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. =
How inputs feed the trust fund balance
Input flows in CBO's Long-Term Actuarial Model (LTAM)
Fertility, Mortality, Unemployment Disability Incidence Real Wage Inflation Interest Rate on
and Immigration Rate and Termination Rates Growth Social Security Assets
Population by Average
Age and Sex Earnings
Number of Number of Social Average Social Average Social
Workers Security Beneficiaries Security Taxes Paid Security Benefits
Social Security Revenues Social Security Outlays

Change in Trust
Fund Balance

Note: Highlighted inputs are those traced in this paper. Arrows indicate the direction of influence, not magnitude.
Source: Adapted from N. Meyerson et al. (2001), Uncertainty in Social Security's Long-Term Finances:
A Stochastic Analysis, p. 5, Congressional Budget Office.

To continue with our assessment of layering assumptions, let us consider the
unemployment rate (Figure 3) in addition to the inflation rate. The CBO projected that
the average annual unemployment rate would be 4.9% from 2016 through 2025. The
actual average over that period of time was 4.6%.” However, if we exclude just 2020,
that figure drops down to 4.2%, and if we exclude the same years (2020-2022) that we
excluded as an illustrative example with inflation, it drops to 4.1%. The difference
between 4.9% and the higher-end figure of 4.6% is 0.3%, which again might not seem
like a large difference, but is indeed important in a macroeconomic sense. However,
as previously stated, the point here is not to focus on the differences in projections
versus what actually happened, but rather to trace the downstream effects of those
differences. As you can see in Figure 2, both inflation and the unemployment rate
feed into multiple other parameters contained within the model. In our example,
inflation over the period from 2016 to 2025 was higher than anticipated. Given that
Social Security makes cost of living adjustments, this means that expenditures for
the program could have increased more than initially expected over the period in
question, if the CBO had hypothetically utilized a framework similar to the one used
in the LTAM report for its 2016 humbers. With regards to projections about the

7 Based on the Bureau of Labor Statistics' Unemployment Rate (UNRATE) series, which is published by
the Federal Reserve Bank of St. Louis
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unemployment rate over the same period of time, a lower-than-expected
unemployment rate means that there are likely more individuals contributing to the
Social Security trust fund via their payroll taxes than projections would have initially
expected, meaning that revenues over that same period of time are likely higher as
well.

Figure 3 i
CBO projected unemployment versus actual values *

Civilian unemployment rate, annual average — CBO projection vs. realized
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Note: CBO figures are projected values; actual values reflect the realized civilian unemployment rate,
Source: U.S. Bureau of Labor Statistics, Unemployment Rate [UNRATE], retrieved from FRED, Federal Reserve Bank of St. Louis;
Congressional Budget Office, Budget and Economic Data.

As you can see, this is an excellent example of a case where two projections, though
off by a bit, could end up cancelling each other out: higher-than-expected inflation
increases expenditures, while lower-than-expected unemployment increases
revenues. Therefore, people judging the analytical validity of the projections in
question might simply look at the results and say, well done, CBO. However, this is
problematic because, even if the results of the projections end up mirroring reality
rather closely, the reason for this is not because the projections were individually
correct, but because the compounding of these projections made it so that the
errors cancelled each other out. But what if the opposite had been the case? What if
instead of lower-than-expected unemployment, the unemployment rate over the
period in question had actually been higher? In that case, fewer individuals would
have been contributing to the Social Security trust fund via payroll taxes, meaning
that revenues would have been lower than expected. If that were the case, and if the
inflation reality played out exactly the same way as it did, then higher expenditures
would have accompanied those lower revenues. In that case, it is likely that, all else
equal, the Social Security trust fund would have been significantly more depleted
than expected.
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What is more, these are not the only two effects that would have to be considered in
projections utilizing a model of this sort. Consider Figure 2 again. The unemployment
rate is not just utilized to indirectly calculate Social Security revenues. It is also used
to calculate Social Security benefits, as periods of unemployment contribute to the
overall calculation of benefits upon retirement: generally speaking, the longer the
periods of unemployment, the lower a person’s lifetime earnings and the lower his or
her calculated benefits will be upon retirement. Therefore, in the period in question,
even if the effect of lower-than-expected unemployment on the revenue side and
higher-than-expected inflation on the expenditures side cancelled each other out, the
effect of lower-than-expected unemployment leading to higher average benefits
would mean that the Social Security trust fund would likely still be worse off today
than a model of this sort might have predicted in 2016, all else equal. Without greater
transparency about the methodology and code behind CBOLT, we are left only to
speculate about the magnitude of such effects and whether or not they would actually
cancel each other within the complex ecosystem of a model like CBOLT.2 Without
greater transparency concerning the underlying structure of the modern version of
CBOLT, as well as the data sources used to make these calculations, we cannot
accurately assess the validity of the assumptions being made, which in turn prevents
us from being able to make deeper assessments about the underlying uncertainty
and potential for compounded downstream error in CBOLT projections.

Recommendations for CBO

Without greater transparency into the underlying methodology, code, and data used
to construct CBOLT and run projections, the public is left to try to piece together the
greater design from other sources. The CBO has published certain methodological
overviews of CBOLT (Barello & Pineles-Mark, 2018), but without more detailed
information and access to underlying data, it is difficult for even the most seasoned
modelers to try to replicate the results of the CBO's projections of future economic
and fiscal conditions. Given this, the CBO, as part of its renewed commitment to
increasing transparency, should focus on building out a more comprehensive
replication set for each of its periodic CBOLT projections. The CBO already releases
some of these data sources and references them in its periodic projections.
However, (1) a comprehensive methodology, (2) the code necessary to run the
model, and (3) other sources of data necessary to run the model are not publicly
available.

In reference to the point about data, if the concern is that such code will allow the
reverse engineering of data containing personally identifiable information (PIl) and

8 Again, the primary purpose in utilizing the LTAM illustration is not to focus on what pieces of LTAM
might remain within CBOLT, but to showcase how the layering of assumptions within a CBO model
compounds the potential for error.

* * 10
— For more of our research and scholarship, visit our
Y website: www.advancingamericanfreedom.com.



http://www.advancingamericanfreedom.com/

The Congressional Budget Office Long-Term Model: Questions, Assumptions, and
Transparency

ultimately result in privacy issues,® the CBO could randomize the data and create
public-use microdata that shields PlII, like the Internal Revenue Service (IRS) does
with tax data.** Additionally, if certain data is already being withheld on the basis that
it could result in breaches of privacy, then why is withholding code necessary at all?
Is withholding the data that could potentially result in privacy concerns not enough
to allay said concerns? It remains unclear why releasing a full methodology and set
of code, but not the sensitive sources of data, would not simply allow other
modelers to at least replicate some portion of the projections themselves. Finally,
where there is potentially sensitive information involved, it may be time for the CBO
to begin a reassessment of whether or not information that is being withheld does
indeed constitute sensitive information. In cases where such a reassessment deems
the release of certain information to potentially be in breach of privacy laws, the CBO
might benefit from explicitly stating (1) to which sources of data such concerns apply
and (2) the relevant laws and restrictions that prohibit them from publishing said
data. This would allow the public in general to consider whether or not such
restrictions are necessary and, if they feel they are not, (1) advocate for measured
adjustments to current law to increase data access or (2) advocate for total repeal to
achieve the same result. The CBO does excellent work coalescing proprietary data
from a number of sources to which the general public does not have access and that
makes for richer projections than other sources of data might allow. However,
without a more open discussion about current transparency issues, it is hard to
debate openly the efficacy of current privacy practices.

Conclusions

The perils of modeling long-term economic and fiscal conditions are evident to
anyone who has ever engaged in the practice. Structural forms must be carefully
considered and vetted and assumptions must be carefully thought through and
weighed in relation to other assumptions. When complex models are created, they
essentially become ecosystems unto themselves, paradigms in which small
changes in one parameter or another can have profound, system-wide impacts.
CBOLT is one such example. It serves as the basis for much of the long-term fiscal
forecasting made by the CBO. Despite this, there is not a great deal of information
about how the model is actually structured and the data sources used to run it. The
CBO has indeed published information about some of the data sources utilized and
certain assumptions made within the model, but it has not published a
comprehensive methodology, the underlying code, and many of the data sources
used to make the model run. Thus, critiquing the potential for uncertainty and error in
CBOLT is somewhat difficult to do. In an attempt to get around this problem, the
current paper has developed a case study of the CBO's 2016 economic projections

9 In response to follow-up questions given to Director Swagel following the previously mentioned
testimony on November 18, 2025, the CBO noted legal barriers and concerns about reverse
engineering Pl as barriers to greater transparency (Congressional Budget Office, 2026, p. 9).
© The IRS is currently transitioning to a new system for this (Internal Revenue Service, 2026).

* * 11
- For more of our research and scholarship, visit our
Sy website: www.advancingamericanfreedom.com.



http://www.advancingamericanfreedom.com/

The Congressional Budget Office Long-Term Model: Questions, Assumptions, and
Transparency

and framed it within a hypothetical assessment of how such economic projections
would have affected Social Security projections under a framework similar to LTAM,
an actuarial model that may or may not be a precursor to part of the current version
of CBOLT. In doing so, the current case study has assessed some of the potential
perils of assumptions made within these projections, but more importantly, it has
sought to draw attention to the potential for increased uncertainty and compounded
error when such assumptions are stacked on one another. Such a case study can be
useful, but a fuller, direct assessment of CBOLT would be even more useful. This is
why the CBO is urged to consider the recommendations made in this paper,
recommendations that would make the CBO's modeling process more open and
transparent to the public, which in turn would allow for a more robust public debate
about its processes.
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