9 IAPS | Fsitueiordl o

MAY 2025

The US Government’s Role 1in

Advanced Al Development:
Predictions and Scenarios

Bill Anderson-Samways and Oscar Delaney



Abstract

There has been significant recent speculation about whether the US government (USG) will lead a
future project to build and acquire advanced Al, or continue to play a more arms-length role. Such
speculation warrants rigorous assessment, given its implications for research priorities and
geopolitical dynamics.

We conducted a forecasting workshop on this question, employing the IDEA protocol (“Investigate,
Discuss, Estimate, Aggregate”) to elicit predictions from six professional forecasters and five
experts on US Al policy. This included presenting participants with reference-class data addressing
whether past analogous innovations (e.g., the computer, the atomic bomb, and historical Al
breakthroughs) were developed via USG-led or purely private projects.

On average, participants gave a 34% median probability that a USG-led project builds and
acquires the first Al system capable of accelerating Al R&D tenfold, which we call AIR-70.
Participants also estimated the probability that AIR-10 is developed via several granular scenarios
for a USG-led project: the USG leads a consortium of laboratories to build the system (14%), the
USG engages a single private contractor to build the system (9%), a USG laboratory directly builds
the system (4%), the USG nationalizes a company midway through building the system (4%), and
the USG uses legal means to compel a company to build the system (3%). Conditional on a
USG-led project developing the first AIR-10, participants estimated a 46% probability that it would
be controlled by the US military or intelligence community (e.g., the Department of Defense or
National Security Agency), as opposed to a civilian agency (e.g., the Department of Energy).

However, participants also expressed considerable uncertainty. The central 34% forecast, for
example, has a 90% confidence interval of 11-61%. Therefore, Al policy development efforts
should span a portfolio of strategies that ensures preparedness across both USG-led and purely
private development scenarios.
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Executive Summary

e We ran a structured 3-hour workshop to forecast whether a US government
(USG)-led project will build and acquire the first Al system that accelerates Al R&D
tenfold (AIR-10). Participants consisted of six professional forecasters and five experts on
US Al policy.

o We defined a “USG-led project” as one where the USG both (a) decides whether to
start and stop Al training and (b) acquires the final model for government purposes.

o The workshop followed the IDEA protocol, a variant of the Delphi technigue.

e Workshop participants predicted, on average, a 34% median probability that a
USG-led project builds and acquires the first AIR-10, conditional on AIR-10 first being
developed in the US by 2035. The average prediction among forecasters was 28%,
compared to 40% for subject-matter experts.

o There was considerable uncertainty in these predictions, with participants
expressing an average 90% confidence interval of 11-61%.

o The most likely scenario for a USG-led project building and acquiring AIR-10 was
thought to be a government-led consortium (14%), followed by a single
private contractor (9%), a government lab (4%), a nationalized private company
(4%), and legal compulsion of a private company (3%).

o Conditional on a USG-led project building and acquiring AIR-10, participants
estimated a 46% probability of military or intelligence community control
over the project (versus 54% for a civilian department such as the Department of
Energy).

e o forecast complicated questions, it is useful to look at past data covering similar cases.
While Al is unique, some historical analogs can still be informative (e.g., the
computer, the atomic bomb, and historical Al developments).

o  We provided workshop participants with a dataset of 35 past US technological
innovations, categorized into five reference classes, and analyzed whether each
innovation was developed via a USG-led or purely private project. The proportion of
USG-led projects within each class was as follows: general-purpose technologies
(40%), ambitious STEM projects (63%), dual-use technologies (57 %), megaprojects
(78%), and past Al developments (23%).

o The most common forms of USG-led projects were consortia and private contracts.
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e Our qualitative analysis of forecasters’ and experts’ statements suggests the following key
considerations for whether a USG-led project builds and acquires the first AIR-10:

1. National security factors, especially the military-technological threat of China, may
compel the USG to launch a project to build and acquire AIR-10.

2. Historical precedents show the USG has often been the driving force behind
high-risk, ambitious technology advancements.

3. Rapid Al development, combined with the AIR-10 threshold's lack of
attention-grabbing features, may prevent the US government from acting quickly
enough to launch a successful project.

4. Political considerations, such as pro-market principles or a lack of in-house
expertise, may lead the USG to favor private-sector development.

5. Budgetary constraints make large appropriations for Al development difficult.

e The relative probability of different scenarios for a USG-led project was most impacted by
point (4) above: both ideologically and practically, the USG would likely prefer less coercive
options enabling it to draw upon a wide range of private-sector talent.

e The workshop had little impact on participants' predictions: their final estimates
remained closely aligned with their initial estimates (R?=0.9). In other words, discussing
these questions with other forecasters and experts mostly did not move participants
significantly away from their initial beliefs. Combined with participants’ wide confidence
intervals, this suggests that there is considerable, difficult-to-resolve uncertainty
around whether a USG-led project will build and acquire AIR-10.

o Therefore, Al policy development efforts should span a portfolio of strategies to
ensure preparedness across both USG-led and purely private development scenarios.
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Background and literature
review

Many researchers and forecasters think that Al R&D could be considerably or completely
automated within a decade.” This could lead to a rapid acceleration in Al capabilities,” such that
within a few years of R&D automation, Als could perform nearly all remote work tasks, and/or
provide military-strategic capabilities that are decisive in any conflict. As such, Al R&D automation
is an important target for forecasting work.

Various prominent predictions have been made regarding a USG-led project to build and acquire
powerful Al systems. Notably, Aschenbrenner (2024) claims that by 2027 or 2028 there will be
“some form of government AGI project,” where AGl is defined similarly to AIR-10: a system that can
“compress a human-decade of [Al] algorithmic progress into less than a year”. Similarly, Kokotajlo
et al. (2025) predict that by 2027, the USG will have entered into a close partnership with the
leading US Al developer, involving government control over key training and deployment decisions.
Conversely, the forecasting platform Metaculus (2025a) currently puts the likelihood that
“transformative Al” is developed via a “government project” at just 13%.

However, it is difficult to assess the credibility of these claims regarding USG-led projects. No
existing probabilistic predictions on this topic make use of structured forecasting methods or
expertise specific to the US government. Cheng and Katzke (2024) thoughtfully assess the
plausibility of different scenarios, but the analysis is deliberately non-probabilistic, drawing upon the
authors’ intuitions rather than structured protocols involving a wider group of forecasters or
experts.

Our research aims to build on this work, using best-practice forecasting methods to estimate the
probability of a USG-led project building and acquiring AIR-10. Numeric predictions, though still
subjective, are more precise than qualitative statements such as “plausible,” “likely,” or “unlikely,”
which imply very different numeric probabilities to different people (Eriedman et al. 2018).
Additionally, group forecasts have been shown to be a better predictor of future events than the
forecasts of any one individual (Hemming et al., 2018).

" Al companies are working on automating Al R&D, with coding assistants already proving very useful for
software engineering tasks (Pichai. 2024). Current Al agents are more capable than human experts at a
range of Al R&D tasks over a 2-hour time frame, but humans perform better over longer time horizons (Wik
et al., 2024). Especially time-intensive parts of the Al R&D process, such as implementing, debugging, and
analyzing experiments, will likely be automated first (Owen, 2024).

2 Expert views are mixed as to whether partial or complete automation of Al R&D will rapidly lead to strongly
superhuman Al capabilities (Erdil and Besiroglu, 2023; Erdil, Besiroglu. and Ho. 2024; OECD, 2023), and if so
on what timeline (OQwen, 2024), but this seems very plausible.
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Better forecasts can help shape research allocation around downstream questions, for example
whether to conduct research on policies to improve the security and safety of a USG-led or private
Al project. Policy researchers are already making implicit bets about the plausibility of a USG-led
project: several authors (Zelikow et al. 2024; Katzke and Futerman, 2024; Aschenbrenner, 2024) all
assume that a USG-led project is quite plausible and make recommendations accordingly.

Our research can also help avoid overconfident claims about the imminence or implausibility of a
USG-led project. Such claims risk creating a “self-fulfilling prophecy,” for example leading other
nations to launch their own projects, which could spark an arms race (Hendrycks, Schmidt and

Wang. 2025).

Methodology

Selection of method

In our forecasting workshop, we relied on the IDEA protocol—an expert elicitation process based
on the Delphi method. Expert elicitation is a useful substitute for complex questions where strong
data do not already exist (Hemming et al. 2017). Whether a USG-led project will build and acquire
advanced Al is one such question.

We explain the IDEA protocol in more detail below. However, our reason for selecting the IDEA
protocol over the original Delphi method is that the former does not require experts to arrive at a
consensus probability, which would likely be implausible for such a complex question, and would
give a false sense of certainty. Like Delphi, however, IDEA still allows participants to discuss and
update their probabilities, which generally results in greater accuracy than a simple survey
(Hemming et al, 2017). Though the IDEA protocol is too new for its long-run accuracy to be
assessed, there is some limited evidence that the Delphi method can be accurate for forecasts
over decades-long time periods (Parente and Anderson-Parente, 2011; Ono and Wedemeyer,
1994).

Functionally, our process drew on many insights from “superforecasting” (see Tetlock and Gardner,
2016). We deliberately included many participants with strong forecasting track records. We also
presented participants with reference-class data (described below), which superforecasters
frequently use. We chose to supplement our method with superforecasting techniques because
superforecasters demonstrably produce better predictions than subject-matter experts over

timescales of one year (Tetlock and Gardner, 2016), and there is some limited evidence of
superforecaster accuracy over longer time-periods (Tetlock et al., 2023).° However, forecasters are

 However, it is difficult to assess the relevance of this evidence to our specific forecasting question.
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unlikely to possess deep knowledge on all of the factors relevant to our question; as a result, we
also included US Al policy experts in the workshop.

Forecasting definitions and questions

Before undertaking the workshop, we drafted our forecasting questions and key definitions, and
received several rounds of feedback from Al policy researchers and forecasters.

We ultimately settled on the following conceptualization of advanced Al systems:

We define a “10x Al R&D multiplier” Al system (hereafter, AIR-10) as a system that
accelerates 10x the research progress of leading Al R&D teams focused on algorithmic
improvements and novel architectures (as opposed to teams focused on engineering large
training runs, or designing improved hardware). In principle, this could be determined by
randomizing R&D teams to either spend 10 weeks working unaided by post-2022 Als, or
one week working with the candidate Al system, and having a blinded panel of judges
assess each team’s research output quality.”

Our definition matches well with this comment in Superintelligence Strategy (Hendrycks, Schmidt,
and Wang, 2025, p.11):

Even if an intelligence recursion achieves only a tenfold speed up overall, we could
condense a decade of Al development into a year. Such a feedback loop might accelerate
beyond human comprehension and oversight. With iterations that proceed fast enough and
do not quickly level off, the recursion could give rise to an “intelligence explosion.”

As previously mentioned, our AIR-10 definition also fits with Aschenbrenner’s definition of AGI in
Situational Awareness (2024).

We considered many other options for defining advanced Al systems. However, we ultimately
decided on AIR-10, as other posited forms of “advanced Al” were either too vaguely defined for
forecasting purposes (e.g., Al lmpacts, 2022; Open Philanthropy, 2016; Karnofsky, 2021), may not
correspond to an Al system that is highly transformative (e.g., Metaculus. 2025b; OpenAl, 2023), or
captured only one dimension of advanced Al systems’ impact, such as military or economic
impacts (e.g., Metaculus, 2025c). Our conceptualization of advanced Al is somewhat similar to

“ In practice, such a test may never be done, in which case the question would resolve based on the
subjective judgment of a panel of relevant Al experts familiar with the candidate system, who could use
nonrandomized data about the relative pace of progress before and after each research team gains access
to the system.
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Anthropic’s (2025) notion of an Al system that accelerates twofold the rate of effective compute
growth from 2018-2024, but employs a higher and more specific bar for acceleration.®

We also specified our definition of a “USG-led project”. Increased USG involvement in Al
development could take many forms, from light-touch security assistance to directly building
frontier Al systems within a national lab. However, we focus on a binary division of whether the
USG builds and acquires the first advanced Al system:

Specifically, we define an Al system® as being built and acquired by a USG-led
project’ if the USG both:

e Decides whether and when to start/stop developing the Al model.®
e Acquires the final model, and thus decides how (or if) to deploy it.°

This is quite a stringent definition, meaning that other forms of USG involvement in frontier Al
development—such as the USG acquiring AIR-10 after it is developed, developing a later, more
powerful system, or implementing strong regulations and oversight—would not count.™

® We decided to raise the bar to a tenfold acceleration to ensure that the Al system is truly transformational,
and we excluded compute growth, instead focusing just on algorithmic progress, which has faster feedback
loops.

% For assessing whether a USG-led project has built and acquired an Al system, the most critical subsystem
or component (the foundation model, in the current paradigm) will be considered. For instance, if the USG
developed and acquired the foundation model, which is scaffolded to use an off-the-shelf Al code linter built
by a private company for some tasks, the USG would still have “built and acquired” the overall system.

" The USG includes any set of one or more federal government agencies (e.g., DoD + DoE, but also novel
federal agencies), Congress, and the President.

& This does not necessarily require government involvement in day-to-day decisions in the training process,
e.g., which datasets and hyperparameters to use. It is sufficient for the USG to have official decisionmaking
authority over when to start/stop the training process, even if a private company actually implements the
training.

® The USG might not have the only copy of the model, e.g., a corporate contractor that developed the model
may also have a copy. But the USG must be able to deploy its copy as it sees fit, rather than just regulating
the corporate partner’s deployment. It is not necessary that all parts of the USG gain access to the model.

9 For instance, neither of these hypothetical scenarios would meet the criteria in our definition:

A. The White House is sent a daily report on the training run of a leading Al company, and can force
training to stop if the President is concerned about safety or security failures. The President does not
intervene, and the company trains and deploys their advanced Al unhindered.

B. The USG is not involved during the model’s training, but there is a law stipulating that if a company
trains a model with certain (e.g., militarily important) characteristics, they must share a copy with the
USG.

“A” does not meet the second criterion of USG acquisition, and “B” does not meet the first criterion of
USG-led development. A combination of these scenarios could meet our overall definition.
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We selected this definition because Al risks could arise both during development and during
deployment (Delaney and Acharya, Forthcoming). Thus, USG influence over both stages is
important (Hendrycks, Mazeika, and Woodside, 2023). We considered alternative definitions, but
these were not suitable for forecasting purposes: they were either too vague or understood the
existence of a USG-led project as a continuous rather than a binary variable (which would have
made eliciting numeric forecasts difficult).

Using these definitions, the overall question that we asked participants was as follows:

Imagine that AIR-10 is first developed in the US by December 31, 2035."" What is
the probability that this system is built and acquired via a USG-led project?

We chose to condition on AlIR-10 being developed by 2035 because nearer-term Al development
scenarios are more action-guiding for current policymaking. Additionally, it is more feasible to
forecast scenarios where the geopolitical and technological landscape is broadly similar to today;
longer-horizon forecasts are more fraught.

We were also interested in the form that a successful USG-led project to build and acquire
advanced Al would take. Moreover, breaking down a forecasting question into smaller
sub-categories can lead to improved accuracy (Tetlock and Gardner, 2016). In our taxonomy, there
are five mutually exclusive and collectively exhaustive (MECE) scenarios for a USG-led project,
shown in Figure 1 (p. 11). For this, we introduced another definition:

A “project” comprises the beginning of the training run, through any post-training
enhancements, to the system reaching AIR-10 level.””

For each scenario, we instructed participants to “Imagine that AIR-10 is first developed in the US
by December 31%, 2035. What is the probability that the system is built and acquired via the
following subforms of a USG-led project?”:

1. Government-led consortium: The USG coordinates multiple labs in a centralized
project.”® This can include consolidating multiple labs into a single unified entity.

" An Al system is said to be developed in the US if the primary decision-makers for the Al project are US
persons (natural persons or companies) or the resulting intellectual property is owned by a US entity. This
may be despite the physical data centers used for Al training being partly or fully outside the US, or the
funding for the project coming from a mixture of countries.

2 If Al training works very differently by the time AIR-10 is developed, such that this conception of discrete
models being trained makes less sense, a “project” will simply mean the final concerted development push
that eventuates in AIR-10, whatever that corresponds to in the new paradigm.

¥ It does not matter whether the labs are government-owned or privately-owned, e.g., if one
government-owned lab, one nationalized lab, and one private lab under government contract all collaborated
in a USG-led project, this would count as a “consortium”. The category covers any project with two or more
labs, regardless of the form of government influence over each constituent lab.
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2. Government lab: The project occurs from beginning to end in a single government lab.™

3. Nationalization: The project begins at a single private lab, but is transferred to and then
completed at a single government lab.’®

4. Private contractor: A single private lab voluntarily enters into a contract with the USG to
develop AIR-10; the project occurs from beginning to end in the private lab.'®

5. Legal compulsion: A single private lab is compelled by the USG to develop AIR-10; the
project occurs from beginning to end in the private lab.’”

As a rough consistency check, we asked participants during the workshop whether they thought
that any other scenarios needed to be added in order to make our breakdown MECE; they did not.
We can moreover sum the forecasts for the five scenarios, and compare this to the overall forecast
for each participant. Of the 11 participants, seven had an exact match between the sum of these
scenarios and the overall forecast, three had a discrepancy of one percentage point, and one had
a discrepancy of eight percentage points. So overall, participants agreed and understood that
these subforms of a successful USG-led project sum to the overall likelihood of a successful
USG-led project.

' A “government lab” is a lab that is majority-owned by a government agency, or where government officials
comprise the majority of the lalb’s management or board of directors. For example, the Naval Research
Laboratory is both owned and operated by the Department of the Navy, whereas Lawrence Livermore
National Laboratory is owned by the Department of Energy but operated by a private sector partner; both
qualify as “government labs”.

'® The private — public transfer could take several forms, such as the whole private lab being incorporated
into the USG, just the AIR-10 project team and resources, or just the in-development system’s model
weights.

'® This could take the form of a tender or procurement process where the USG rigorously defines the
system’s specification, and different companies bid for the contract. Alternatively, it may look more like a
collaborative public-private partnership between the government and a (single) Al company to design, build,
and possibly finance the Al system together, as long as the overall “USG-led project” definition is still met.

" The USG must use some legal instrument to compel production, such as Title | of the Defense Production
Act. If the USG uses soft power or various forms of pressure to incentivize the company to sign a contract
that is favorable for the USG, this would still count as a company contract, not forced production. Again, the
overall “USG-led project” definition must still be met in order to count.

Moreover, the line between “compulsion” and voluntary “contracting” of a private company is sometimes
blurry. For example, under the prioritization power granted by Title | of the Defense Production Act, the
President can compel companies to prioritize the fulfillment of existing government contracts. For our
purposes, we consider that the form of government project control should resolve as “private contractor” if
the company willingly entered into the initial contract with the government (even if the government then
forced the company to prioritize it); the scenario should resolve as “legal compulsion” if the government used
its powers to force the company to accept the initial contract.

The US Government’s Role In Advanced Al Development | 10
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Figure 1: The relationship between different scenarios for a USG-led project to build and acquire AIR-10.

Finally, we were interested in whether the military/the intelligence community (IC) will control Al
development, as opposed to a civilian agency such as DOE. As a result, we asked:

Conditional on a USG-led project building and acquiring the first AIR-10 system by
December 31, 2035, what is the probability that said project is primarily controlled’® by the

'8 By “primary” control we mean that the organization in question takes the majority of decisions regarding (a)
whether and when to start/stop developing the AIR-10 system and (b) whether and how to deploy the
resulting AIR-10 system. For example, even if the President and Congress authorize a project to construct
and deploy AIR-10, and even if DOE is involved via providing specialized compute or data, if DoD officials
take the majority of decisions about when to start/stop development and how to deploy the resulting system,
then DoD is said to exercise “primary control”.
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Department of Defense or a member of the [ntelligence Community (as opposed to a
different part of the USG)?™

For all of the above questions, we asked participants for their median probability and 90%
confidence intervals. The idea of an individual possessing a 90% confidence interval over the
probability of a one-off event is difficult to operationalize, but we chose to define it as follows:

Imagine that there was an idealized superforecaster who was perfectly rational, with all
available information one could gather on a particular topic and the best possible ways of
interpreting that information. What is the interval within which you think their answer would
fall (90% confidence)?

This definition encourages participants to think about new, counterfactual information that could
possibly change their minds, and alternative ways of weighing that information. As such, it
corresponds to their epistemic uncertainty about their forecast. We factored this operationalization
into our calibration training (see Forecasting workshop section).

The full handout of background information, definitions, and questions that we provided to
participants is available here.

Workshop participants

We were interested in participants with some combination of the following backgrounds and areas
of expertise:

e Knowledge of the US government, especially the Department of Defense (DoD), the
Intelligence Community (IC), and the Department of Energy (DOE).

e Knowledge of AI/AGI development pathways and prospects, with at least one participant
being an expert in Al development, e.g., resourcing requirements.

e A strong forecasting track record.

We assembled a longlist of 82 potential participants by searching for authors of relevant
publications, think tank staff with relevant experience, and former government officials. We also
drew upon snowball sampling and our own professional networks.

We then cut this longlist down to a shortlist of 26 individuals whom we invited to the workshop,
using a profile matrix capturing the above-mentioned criteria. Participants were assigned a score
according to the number of criteria they fulfilled. However, as our main concern was getting a
strong distribution of expertise within the group (as opposed to any one individual), we

% Recall that the USG includes any set of one or more federal government agencies (including novel federal
agencies), Congress, and the President.
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supplemented our list with individuals who performed strongly on certain individual criteria,
especially those with a strong proven forecasting track record (as this is the best predictor of
forecasting performance, and difficult to find in combination with all of the other desired
characteristics).

Of the 26 invitees, 11 accepted and attended the online workshop. This was in line with our target,
as more than 6 to 12 participants leads to minimal improvements in group accuracy (Hemming et
al. 2017).%° Of our 11 participants, six were professional forecasters and five possessed expertise
on US Al policy. The Al policy experts had prior experience in the Department of Defense (DoD), a
Department of Energy (DOE) national laboratory, the Intelligence Advanced Research Projects
Agency (IARPA), the Central Intelligence Agency (CIA), and the public sector divisions of two major
Al companies. All participants had experience researching or working on Al development or
acquisition. As desired, one participant was an expert in technical Al development, including
resourcing requirements.

The workshop followed the Chatham House rule, so we are not disclosing the identities of
participants (except where they consented to this—see Acknowledgements).

Reference class data

Forecasts are often improved by considering reference class data (Tetlock and Gardner, 2016). A
reference class is a set of historical cases that share some relevant feature with the phenomenon of
interest, which in this case is AIR-10 (Franklin, 2010). A feature is relevant if it is hypothetically
correlated with the outcome variable (Franklin, 2010)—in this case, whether or not a technology is
developed by a USG-led project (or via a particular subform of said project).

We identified five reference classes, each of which contained past technological developments that
occurred in the United States. Our reference classes were:

e General-purpose technologies (GPTs; 40% USG-led): We used a list from Lipsey,
Carlaw and Bekar (2005, p. 132) who define a GPT as a technology which “initially has
much scope for improvement and eventually comes to be widely used, to have many uses,
and to have many spillover effects [across the world economy]”.?' One important feature of

AIR-10 is that it will affect many industries, so GPTs are a useful reference class. This

2 Indeed, one consultant with relevant experience informed us that more than 12 participants leads to
diminishing returns.

! Since we were focused on the US, we excluded GPTs developed elsewhere, in particular all pre-industrial
revolution GPTs, and also the steam engine, factory system, electricity, steamship, railway, internal
combustion engine, automobile, lean production, and nanotechnology, which were developed internationally.
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feature likely reduces the probability of a USG-led project, as the development of such
technologies may be very profitable for private actors.

e Ambitious STEM technologies (63% USG-led): We used a list from Davidson (2021) of
“ambitious but feasible technologlies] that a serious STEM field [was] explicitly trying to
build”.??> Some theories suggest that where a technology is difficult to develop and therefore
the pay-off is more uncertain, governments are more likely to develop the technology than
profit-seeking actors (Naudé. Gries and Dimitri. 2024). AIR-10 is certainly an ambitious
technology in terms of difficulty, though (as previously noted) it is at least plausible within
the coming years, and a large amount of effort is being put into building AIR-10 by serious
researchers and engineers.

e Key dual-use technologies (567% USG-led): We used a list from Williams-Jones, Olivier,
and Smith (2014, p. 79) who define dual-use technologies as developments that “have
both beneficial and harmful applications or consequences”.?® Advanced Al systems will
have many beneficial and harmful applications, so Al development is a paradigm case of
dual-use research. This feature could either raise or lower the probability of a
government-led project, as such technologies will interest both public and private actors.

e Megaprojects (78% USG-led): We used a database from Potter (2024) and included
projects that cost more than 0.1% of US GDP in the year(s) in which they occurred. It is
unknown how expensive the first AIR-10 system will be to develop, but rising Al
infrastructure investments suggest it may require vast financial resources (Sevilla et al
2024). One might expect that very costly projects are more likely to be government-led,
because the government has greater financial resources than any single private actor.

e Historical Al developments (23% USG-led): We used the “notable Al models” dataset
from Epoch Al (2025) and filtered these to include only models that were developed in the
US, had >1000 citations, and were deemed “historically significant” by Epoch. Future Al
progress may be very different from past breakthroughs, but historical Al developments are
another relevant reference class for AIR-10. For example, there may be path dependencies
wherein the fact that most past Al models have been privately developed makes it more
likely that future models will be privately developed as well.

For each reference class, we computed the proportion of cases that fit our definition of being built
and acquired by a USG-led project, as well as the proportion that fit each subform of a USG-led
project (e.g., consortium, government lab, etc).

22 Again, we excluded non-US-only projects (the steam engine, the periodic table, DNA structure, DNA
sequencing, DNA editing with CRISPR, antibiotics and the Standard Model of particle physics).

2 Again, we excluded non-US-only projects (chlorine gas, sulfur mustard, mousepox viral enhancement, the
Human Genome Project, rational protein design, H5SN1 host range research, and nanotechnology).
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The raw reference-class data is available here. To show the uncertainty in the data, we developed
this interactive tool, which allows the user to assign weights to each reference class based on their
subjective assessment of its relevance to AIR-10, and provides a resulting uncertainty distribution.
The tool uses a simple linear regression (with flat priors) to estimate the effect that each feature has
on the outcome variable, which is then used to predict the value that a new technology (in our
case, AIR-10) has on the outcome variable. We provided this tool to participants during the
workshop (see the next section). If all weights are set to 1—implying that each reference class is
equally informative —the tool yields a 59% probability that a USG-led project builds and acquires
AIR-10, with a 90% confidence interval of 21-88%.

Forecasting workshop

We ran a 3-hour online forecasting workshop based on the IDEA protocol (Hemming et al. 2017), a
variant of the Delphi technique, including our 11 participants, one expert facilitator from the RAND
Corporation, and several IAPS note-takers and supporters. The workshop proceeded as follows:

e Introduction to forecasting and calibration training run by professional forecaster
Peter Wildeford, designed particularly for experts on the USG who were forecasting
novices.*

e Clarification on the forecasting definitions and questions. Participants had already
read the questions and definitions handout before the workshop, but we clarified various
edge cases and uncertainties during the workshop.

e Initial individual forecasts and rationales. Participants provided their personal forecasts
and rationales using our forecasting app. Other participants could not see their forecasts or
rationales.®

e All participants’ forecasts and rationales were revealed to each other (using
pseudonyms), and participants were allowed to update their forecasts in response.

e Participants were then shown the reference class data and interactive tool (not
included in the pre-workshop materials) and could update their initial forecasts.

e A facilitated discussion followed, where participants responded verbally to each other’s
forecasts and rationales, and discussed any disagreements.

24 To calibrate experts on the idea of a 90% confidence interval over the probability of a one-off event, we
asked them to provide confidence intervals over individual Metaculus forecasts —for example, providing them
with the Metaculus question, “Will Iran possess a nuclear weapon before 20267 and then asking them to
provide a range within which they were 90% confident that the Metaculus forecast would fall.

% RAND provided a custom R Shiny app for the workshop, but it is no longer online.

The US Government’s Role In Advanced Al Development | 15


https://docs.google.com/spreadsheets/d/1k0RWhr-Nln0a8ujTZgxxZHsm2cmAeOPd2CPs40EGWao/edit?gid=0#gid=0
https://jamieelsey.shinyapps.io/iaps_government_control_of_ai/
https://besjournals.onlinelibrary.wiley.com/doi/pdf/10.1111/2041-210X.12857
https://drive.google.com/file/d/1UkLyiHeiClKuwGaXYpqlFcFTCFfHoKsb/view?usp=sharing

e Participants made their final forecasts, incorporating any updates based on the
discussion, and the workshop ended.

Data analysis

Our analysis and visualization code is available on GitHub here. For most of our analysis, we report
the arithmetic mean of participants’ median forecasts, as is standard for the IDEA protocol
(Hemming et al. 2017). We also provide the arithmetic mean of participants’ 90% confidence
intervals, as we believe that our definition of these confidence intervals (capturing participants’
epistemic uncertainty) is reasonably strong.?®

As a robustness check, we also employed various more sophisticated statistical technigues (in
brief, a beta regression involving only participants’ medians, an unweighted aggregation of metalog
distributions, and a Bayesian hierarchical model with a flat prior—see the Appendix for details).
These did not produce dramatically different results.

For our qualitative analysis, we combined comments written in the forecasting app with those from
the verbal discussion, and categorized each relevant comment according to whether it suggested
a higher or lower forecast for a given question. In many cases, multiple participants made similar
comments, in which case we grouped and thematized these comments.

Results

This section presents our results for each question. Most importantly, participants predicted a 34%
probability that a USG-led project builds and acquires the first AIR-10 system (conditional on it
being developed in the US by 2035). Partitioning by participant type, forecasters estimated a 28%
probability compared to 40% for experts.

Figure 2 shows the distribution of forecasts for each question—both for the group overall, and
divided by participant type (i.e., expert or forecaster). Participants’ individual forecasts are
visualized here. All participants gave wide confidence intervals, and similar rankings of scenarios in
terms of relative likelihood, but sometimes quite different overall probabilities. The raw data for each
participant’s forecast, and the extent to which they updated their forecasts throughout the
workshop, are available here. The following subsections provide the thematized rationales
participants gave for each question. When multiple participants cited similar rationales, we grouped
these together. We use parentheses to note the number of participants that cited each rationale.

26 See the Forecasting definitions and questions section.
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Figure 2: Arithmetic means of participants’ forecasts, by question and respondent type.

Overall likelihood that a USG-led project develops AIR-10 (34%)

As a reminder, the question wording was as follows:

Imagine that AIR-10 is first developed in the US by December 31, 2035. What is the
probability that this system will be built and acquired by a USG-led project?

Participants’ reasons for:

e (3 participants) National security imperative: Particularly if China were seen to be (close t0)
matching or exceeding US Al supremacy, a government-led project would become more
likely.

o (1 participant) Already, the U.S.-China Economic and Security Review Commission
(2024) has called for a Manhattan Project for AGI in their report to Congress.
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e (1 participant) Historically, the USG has been very involved in high-risk tech advancements.

o (1 participant) However, there have been relatively fewer cases of USG-led
technological projects since the Cold War.

Participants’ reasons against:

e (4 participants) The USG will likely prefer to play a supporting role and let the private sector
continue taking the lead on Al development, for instance because of pro-market principles
or a lack of in-house expertise.

e (4 participants) AIR-10 may be achieved in the next several years. If so, it is less likely that
the government, which tends to be more slow-moving, will have enacted a plan to build
and acquire advanced Al systems before we reach AIR-10.

e (3 participants) The USG is more likely to acquire an Al system once it has already been
created, and the USG realizes it is strategically important.

e (1 participant) The USG may not find AIR-10 capabilities attention-grabbing, instead
focusing on later capabilities milestones.

e (1 participant) It is unlikely that the USG will want to deploy the financial resources
necessary to compete with frontier Al companies.

Participants also noted that a volatile political environment makes forecasting harder, and that
elections, particularly the 2028 and 2032 presidential cycles, amplify uncertainty.

Likelihood of subforms of a USG-led project

Government-led consortium (14%)
This scenario was defined as follows:

Government-led consortium: The USG coordinates multiple labs in a centralized
project.?” This can include consolidating multiple labs into a single unified entity.

Participants’ reasons for:

e (4 participants) The USG will likely not want to “pick a winner” from all of the companies
currently on the path to developing AIR-10. Instead, it will prefer to make use of the
expertise spread across the private sector, via a consortium.

27 See the Forecasting definitions and questions section for further information on this scenario.
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e (2 participants) “Consortium” is defined very broadly (any combination of two or more labs,
whether public or private), which makes this scenario more likely than other, more specific
scenarios.

e (2 participants) Historically, this has been one of the most common forms of a USG-led
project.

e (1 participant) In most other scenarios, Congress would need to approve massive spending
on the development of AIR-10. But a consortium may not require government money, just
coordination.

e (1 participant) OpenAl’s “merge and assist” clause provides some theoretical basis for AGI
cooperation.

Participants’ reasons against:

e (2 participants) The current administration may be less inclined to coordinate a large
public-private collaboration.

e (2 participants) Rivalries between companies may make working together effectively
difficult.

e (1 participant) A consortium may be especially complicated to set up if AIR-10 was
developed soon.
Private contractor (9%)

This scenario was defined as follows:

Private contractor: A single private lab voluntarily enters into a contract with the USG to
develop AIR-10; the project occurs from beginning to end in the private lab.?®

Participants’ reasons for:
e (2 participants) Private Al companies may well favor working with the USG because:

o They are already trying to build AIR-10, so working with the USG would not
jeopardize their mission.

o The USG would provide funding for the contract.

o Working with the USG may provide some legal protection.

28 See the Forecasting definitions and questions section for further information on this scenario.
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o Safety-focused companies would also want to work with the government, in order
to have more say over Al development speed and precautions.

o Companies may worry that not working voluntarily with the USG could lead to more
coercive measures at a later date.

(1 participant) Ideological and practical considerations may lead the USG to favor private
development, while providing financing to speed up progress. As noted above,
coordinating multiple private labs may be complicated, so a single private lab may be
preferred.

Participants’ reasons against:

(2 participants) The USG will not want to “pick a winner” as many companies are
competitive in Al development.

o (1 participant) On the other hand, even if the USG picks one contractor, talent from
other companies could then be hired into that leading company.

(1 participant) Congress would need to grant funding for such a contract, but Congress can
be slow to act.

(1 participant) Private contractors will likely have poorer cybersecurity measures than
government (including nationalized) labs.

Government lab (4%)

This scenario was defined as follows:

Government lab: The project occurs from beginning to end in a single government lab.?

Participants’ reasons for:

(1 participant) The USG could ban AGI research at private companies, and then hire up the
spare talent from said companies into a government lab.

(1 participant) The USG could nationalize a company before it begins the final project to
develop AIR-10. If this project then succeeds at building AIR-10, this would count as a
“government lab” rather than “nationalization” according to our definitions (see the
Forecasting definitions and guestions section).

Participants’ reasons against:

2% See the Forecasting definitions and questions section for further information on this scenario.
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e (4 participants) Government labs are far behind the industry frontier in Al (in compute, and
especially talent), which could prevent them from catching up in time to reach AIR-10 first.

o Moreover, there are no existing efforts by government labs to catch up to the
industry frontier.

e (1 participant) There is little historical precedent for government labs being at the frontier of
information technology.

o Moreover, today’s government labs are smaller and less well-resourced than they
used to be,* so a government lab developing such a consequential technology
today is even less likely than in the past.

e (1 participant) Government labs are largely funded directly by the USG, and fiscal
constraints will limit the amount that the government is willing to spend directly on an Al
project.

Nationalization (4%)

This scenario was defined as follows:

Nationalization: The project begins at a single private lab, but is transferred to and then
completed at a single government lab.®’

Participants’ reasons for:

e (1 participant) A sudden disaster could lead to the USG wanting to act quickly and
decisively, which could motivate nationalization.

o (1 participant) However, the government is likely to be well aware of internal
progress at Al companies domestically and (to some extent) internationally, so
would likely not be caught by surprise in this manner.

Participants’ reasons against:

e (3 participants) The political climate does not support nationalization. The general public
and private lobbyists would likely be against it.

e (2 participants) It is more likely that the government would nationalize a company after a
training run is completed and the government sees very impressive results, rather than

% Here we are simply reporting a participant’s claim, without supporting evidence.

31 See the Forecasting definitions and questions section for further information on this scenario.
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during Al development (which is a necessary condition for our definition of “nationalization”).
The USG may not realize that a given training run is on track to achieve AIR-10.

(1 participant) The USG may fear that nationalization would stifle private sector innovation.

(1 participant) Nationalization may backfire if many employees disapprove and resign in
protest.

(1 participant) Nationalization was absent in the reference class data.

Legal compulsion (3%)

This scenario was defined as follows:

Legal compulsion: A single private lab is compelled by the USG to develop AIR-10; the

project occurs from beginning to end in the private lab.*

Participants’ reasons for:

(5 participants) If a US military adversary develops very advanced capabilities, this option
would become more likely as a quick reactive intervention.

(1 participant) One plausible mechanism, Title | of the Defense Production Act, was used
during the COVID-19 pandemic, so there is recent precedent (albeit at a smaller scale).

Participants’ reasons against:

(8 participants) The political climate (including public opinion and private lobbying) does not
support legal compulsion currently, and this seems unlikely to change.

(2 participants) Companies are already looking to build AIR-10, so legal compulsion will not
be necessary.

(1 participant) Employees might move to a different private company or a foreign competitor
if they do not want to work for the USG.

Military or IC control over the project (46%)

The question wording here was as follows:

Conditional on a USG-led project building and acquiring the first AIR-10 system by
December 31, 2035, what is the probability that said project is primarily controlled by the

%2 See the Forecasting definitions and questions section for further information on this scenario.
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Department of Defense or a member of the [ntelligence Community (as opposed to a
different part of the USG)?%

Participants gave a median of 46% for this question (experts = 53% and forecasters = 40%).>* A
simple average of the reference classes suggests a 77% chance of military/IC control; however, we
did not present this information to participants during the workshop.*

Participants’ reasons for:

(4 participants) The main reason the USG would want to build and acquire advanced Al in
the first place is to protect national security, so housing the project in a national
security-focused agency seems likely.

(8 participants) DoD has a large budget and more bipartisan support for spending.

(1 participant) DoD has lots of experience with cutting-edge tech R&D (e.g., through
DARPA).

Participants’ reasons against:

(1 participant) The USG may be worried about the optics of housing a national project
within DoD, so might prefer DOE or a new agency instead.

(1 participant) Involving DoD/IC might prevent foreign nationals from being involved in the
project, which could be a substantial cost given the composition of current leading labs.

(1 participant) DOE has more high-performance computing infrastructure than DoD, and
more experience with certain kinds of public-private partnerships (via running the national
labs).

o If DoD provides assistance to an AIR-10 project housed at a DOE facility, it is
unclear whether DoD or DOE would have ultimate control. (Two participants took
opposing positions on this point).

(1 participant) The AIR-10 project may be set up quite hurriedly, which could require going
outside of the normal military chain of command.

(1 participant) The first AIR-10 system will likely not be military—it is more likely that DoD
would control a subsequent AIR-10 system fine-tuned for military use cases.

38 See the Forecasting definitions and questions section for further information on this scenario.

% This question is excluded from the main figures because it employs a different condition (namely that a
USG-led project has built and acquired advanced Al).

% We had not analyzed our reference class data by military/civilian control at the time of the workshop.
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Forecast updates during the workshop
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Figure 3. Evolution of participants’ forecasts across the three workshop phases by respondent type.

Participants were allowed and encouraged to make updates to their forecasts throughout the
workshop, and they did so, with particular spikes in updates when participants were making their
initial forecasts and when they were shown the reference class data. Figure 3 shows the evolution
of participants’ forecasts across three key workshop phases: the initial estimates participants gave
while working independently, their estimates after being shown the reference class data,*® and their
final estimates following the group discussion. The raw movements of participants’ central
estimates (not grouped into three phases) can be seen here.

Participants tended to increase their forecasts when exposed to the reference class data, which
accords with the reference classes showing a higher probability than most participants initially
estimated. Indeed, based on the written comments people provided when updating their forecasts,
we know that eight of the eleven participants updated upwards on the overall question because of
the reference class data. Participants did not always mention which exact reference classes were
more important for their updates, but of those that did, megaprojects were noted three times,
dual-use technologies twice, and ambitious STEM projects once.

% At this stage participants also gained access to the forecasts and comments of other participants, so other
than by looking at people’s text comments we do not know whether updates in this phase were due to other
participants or the reference class data.
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Participants generally gave fewer and shorter comments when updating their specific scenario
forecasts, so it is hard to tell which reference class data, if any, were most useful to them here.
However, we can see from their forecast updates that “consortium” is the scenario for which
participants updated most, with five participants moving upwards during the reference classes
phase, whereas three or fewer participants updated their estimates for the other scenarios.
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Figure 4: Correlations between the initial and final forecasts of participants, by respondent type.

Overall, however, the workshop seems not to have changed participants' minds much. Neither the
reference class data nor interacting with other participants appeared to significantly influence their
predictions. Except for the “Military vs. civilian control” question (where several participants initially
did not appreciate that the question was conditioning on a USG-led project, meaning that their
early answers were invalid), participants’ initial forecasts are a strong predictor of their final
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forecasts. The overall question has an R? value of 0.9 (see Figure 4).%” All participants made
updates to their forecasts during the workshop, but the updates were fairly small on average. This
is similar to the findings of the Existential Risk Persuasion Tournament, where forecasters’ and
experts’ views did not majorly converge during the tournament (Karger et al., 2023).

Most participants did not become especially more or less certain during the workshop, with the
average width of confidence interval changing from an initial 48.9% to a final 50.1% for the overall
question.®® The other questions ranged from a reduction of 3 percentage points to an increase of 8
percentage points in average confidence interval width.

Figure 4 provides correlations between the initial and final forecasts of participants, grouped by
respondent type (i.e., forecaster vs. expert).

Discussion

Key themes

Across all of the questions, several qualitative themes emerge. Each of these themes influenced
participants’ predictions regarding whether a USG-led project will build and acquire AIR-10, as well
as their predictions regarding the shape of said project.

e National security: The USG may not trust its geopolitical interests to be adequately
served by private Al development. For instance, it may worry about adversaries stealing Al
models, or private companies not developing military or strategic capabilities rapidly enough
for the government’s purposes. More coercive options such as nationalization and legal
compulsion become more likely in futures where the US perceives itself to be losing an Al
race.

e Historical precedents: In the past, the USG has played a key role in the development of
many strategically significant technologies, often directly developing the technology itself. In
addition to suggesting that a USG-led project is more likely, these historical analogs imply

5 Similarly, the correlation between participants’ overall forecasts from the initial stage and the reference
class stage was 0.96, and the correlation between their forecasts from the reference class stage and the final
stage was 0.86.

% Interestingly, the two participants with the lowest final median forecasts started out with quite narrow 90%
confidence intervals (2-16% and 0-25%), and by the end of the workshop had considerably wider intervals
(0-35% and 1-40%, respectively). Conversely, some other participants’ confidence intervals shrunk during
the workshop.
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that specific scenarios—such as a government-led consortium (along the lines of the
Manhattan Project or ARPANET) or a private contractor (akin to Lockheed Martin
developing fighter jets)—are more likely.

¢ Rapid Al development: AIR-10 may be developed very soon, perhaps within the next few
years. Moreover, the AIR-10 threshold is not necessarily very “attention-grabbing,”
compared to thresholds around (for example) CBRN development. Given these
assumptions, the USG may not initiate a project in time to build and acquire the first AIR-10
system. As such, short Al timelines make it more likely that the USG will acquire an AIR-10
(or more powerful) system after it has been developed. This factor also influences the
likelihood of different subforms of a USG-led project. If the USG were to build and acquire
AIR-10 within the next few years, it would almost certainly need to heavily leverage private
sector talent, e.g., via a private contractor or a consortium. It is only if AIR-10 arrives later
that the USG could conceivably build up the talent and resources necessary to develop
AIR-10 in-house.

e Political considerations: USG-led Al projects in general, and more coercive mechanisms
in particular (nationalization and legal compulsion), are outside of the political orthodoxy
today. For these options to become more likely, radical changes to the political environment
would be necessary. On the other hand, future geopolitical or national security events could
plausibly provide a motivating shock.

e Budgetary constraints: Financial considerations are double-edged. Under the status quo,
the large budgets needed for frontier Al development militate against a USG-led project, as
Congress may be reluctant to authorize such a project. However, after a major national
security shock, government willingness to spend on Al development could increase
massively, causing the USG to outstrip private industry’s already considerable spending. In
particular, DoD’s large budget could plausibly support an AIR-10 project—a fact which also
makes military/IC control over the project more likely.

Model uncertainty and limitations

Our results should be treated with caution. As noted in the Results section, workshop participants
were often highly uncertain about their forecasts. Moreover, model uncertainty—in other words,
uncertainty about the accuracy of our selected method —provides further reason for caution.

As previously noted, there is some evidence that the Delphi method can be accurate over the
timescales on which our forecast operates (namely, years to decades). However, this evidence is
limited to two studies (Parente and Anderson-Parente, 2011; Ono and Wedemever, 1994). There is
also some evidence of individual superforecaster accuracy over longer time periods, but this
evidence is even more limited—based on the results of one study employing data that was not
intended to assess long-run accuracy (Tetlock et al., 2023). The study also limited itself to
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“slow-motion variables with low base-rates of change” (Ietlock et al., 2023, p. 2), which does not
seem to apply to our variable of interest (whether a USG-led project builds and acquires a given
technology).

Overall, once one accounts for this model uncertainty, the all-things-considered 90% confidence
intervals could be even wider than those given in the results section.

Another limitation of our results is that, by necessity, we focused on just one Al capability threshold
(AIR-10). We endorse this threshold as an important progress marker, but several participants
noted that the USG may care more about later thresholds, perhaps closer to superintelligent
systems.* Moreover, as noted earlier, participants rightly pointed out that the USG may come to
acquire an AIR-10 system after it has been developed, which would not meet our stringent
definition for a USG-led project (including both development and deployment). Thus, future
research directions could consider cases where the USG acquires but does not develop AIR-10, or
develops/acquires the first superintelligence but not the first AIR-10.

Strategic implications

As noted above, our results reveal considerable uncertainty regarding whether a USG-led project
will build and acquire AIR-10, with large disagreements between participants, and most
participants expressing wide confidence intervals. The fact that there was relatively little
convergence throughout the workshop suggests that these differences are hard to reconcile
following discussion.

The lack of convergence could be used to dismiss the results, with readers instead relying on their
personal intuitions. This would be a mistake: if experts and professional forecasters struggle to find
agreement, it is likely that the questions posed in this report are simply very difficult to answer.
Thus, an intuitive guess is all the more likely to be flawed.

Given the substantial uncertainty around whether a USG-led or purely private project will develop
the first AIR-10, Al policy development efforts should span a portfolio of strategies to ensure
preparedness across both scenarios. For instance, working to improve the security of model
weights and algorithmic secrets will likely be useful regardless of whether AIR-10 is built and
acquired by a government-led or purely private project (whereas other recommendations may only
be relevant to either USG-led or private projects).

% The two most relevant quotes are:

e “l don't think the AIR-10 threshold is the relevant one. It's not the attention-grabbing one. So |
expect labs to easily break it without any government attention.”

e “Overall, | expect the government to miss the ball on this in the early stages, being largely focused
on other matters.”
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Appendix: Alternative statistical
analyses

Our main dataset consists of each participant’s median, 5th, and 95th percentile estimates for the
overall question and the five scenarios. The correct method for aggregating this data into overall
summary statistics is nonobvious. In the main text, we simply took the average of all participants'
medians as our central estimate, and the average of the 5th and 95th percentiles as the bounds. In
this appendix, we show results for three other possible aggregation approaches.

Beta regression

Participant type € all expert ~® forecaster

TS Y 32.6% [9.4; 64.0]
Overall 40.4% [16.0; 69.1]
25.3% [6.9; 53.8]

® ! 12.3% [1.1; 39.2]
Consortium 16.4% [2.9; 43.8]
8.5% [0.6; 32.1]

r————— 1.5% [0.0; 18.5]

Government lab 1.9% [0.0; 19.9]
O ! 1.1% [0.0; 17.2]

— 1.3%[0.0; 17.3]

Nationalization 1.0% [0.0; 16.7]
r—— 1.5% [0.0; 17.8]

6.2% [0.2; 28.9]
Private contractor 8.3% [0.6; 32.0]
4.2%1[0.1; 24.5]

— 0.9% [0.0; 16.1]
Legal compulsion 1.6% [0.0; 18.6]

—i 0.4% [0.0; 13.1]

0 20 40 60 80 100

Figure 5: Beta regression aggregated forecasts by question and respondent type.

Here, we fit a beta regression, which is appropriate for modeling probabilities between 0 and 1, to
the respondents' medians, without incorporating a statistical prior (Figure 5). A key feature of this
method is that it does not incorporate participants’ subjective confidence intervals, but instead
uses the variation between participants to compute a confidence interval.
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Some analysts, such as Hanea, Burgman, and Hemming (2018), note that the idea of an individual
possessing a 90% confidence interval over the probability of a one-off event is difficult to
operationalize. As a result, they suggest asking for such confidence intervals to encourage
counterfactual thinking, but then discarding them after the workshop. We attempted to mitigate this
difficulty by carefully operationalizing the 90% confidence interval for participants:

Imagine that there was an idealized superforecaster who was perfectly rational, with all
available information one could gather on a particular topic and the best possible ways of
interpreting that information. What is the interval within which you think their answer would
fall? (90% confidence)

Therefore, for the following two methods, we did incorporate participants’ subjective 90%
confidence intervals. Nonetheless, the above authors’ objection is one possible reason to prefer
the beta regression approach.

Metalog distributions

Participant type € all expert ~® forecaster

33.4% [2.0; 70.7]
Overall 39.8% [10.4; 68.2]
25.5% [0.6; 72.0]

12.9% [0.0; 42.5]
Consortium 15.8% [0.0; 45.8]
10.0% [0.0; 41.7]

——— 2.8% [0.0; 17.3]
Government lab 3.3% [0.0; 19.8]
= 2.7% [0.0; 10.9]

—e— 2.8% [0.0; 14.6]

Nationalization 2.1% [0.0; 11.8]
——— 3.1% [0.0; 16.0]

8.6% [0.0; 30.8]
Private contractor 11.6% [0.0; 35.8]
5.8% [0.0; 28.2]

rHo—— 1.9% [0.0; 18.9]
Legal compulsion 3.5% [0.0; 15.8]

o— 1.3% [0.0; 20.4]

0 20 40 60 80 100

Figure 6. Metalogarithmic distribution aggregated forecasts by question and respondent type.
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Here, we fit a flexible metalogarithmic distribution*® to each respondent's median and 90% Cl to
capture their individual subjective uncertainty (Figure 6). Then we computed the unweighted
average of these distributions to get a descriptive distribution for the group's uncertainty as a
whole, and summarized the resulting distribution with its median, 5th and 95th percentiles. This
approach preserves each participant's individual uncertainty assessment while generating an
aggregate view.

Bayesian hierarchical model

Participant type € all expert ~® forecaster

T i 37.4% [14.5; 63.0]
Overall 40.8% [19.5; 64.4]
33.6% [11.3; 61.0]

° 1 19.3% [4.6; 41.5]

Consortium 20.2% [5.5; 42.0]
TS i 18.3% [4.0; 40.8]

® | 5.9% [0.3; 22.4]

Government lab 8.0% [0.5; 25.8]
—— 4.3% [0.2; 16.9]
——— 6.4% [0.5; 20.2]
Nationalization 6.7% [0.6; 20.8]
—— 6.0% [0.5; 19.5]
™ i 12.3% [1.9; 31.8]
Private contractor 15.9% [3.8; 35.3]
® 1 9.3% [1.2; 25.8]
—— 5.0% [0.1; 19.8]
Legal compulsion 7.5% [0.7; 22.8]
—— 2.9% [0.0; 14.6]

0 20 40 60 80 100

Figure 7: Bayesian hierarchical model forecasts by question and respondent type.

The distinctive feature of this approach is its use of a formal prior, which the workshop data then
updates. We used a flat prior for each question, which makes the results skew towards 50% given
the limited dataset (Figure 7). This method is the most complex to implement and is described in
more detail here.

0 Metalog distributions are particularly useful here because they can represent arbitrary quantile inputs
without requiring binding assumptions about the form of the underlying probability distribution.
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