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IARPA Overview

The Intelligence Advanced Research Project Activity (IARPA) enthusiastically supports the Presidential
Executive Order Restoring Gold Standard Science. The executive order definition of Gold Standard

Science means science conducted in a manner that adheres to the following tenets:

reproducible;

transparent;

communicative of error and uncertainty;
collaborative and interdisciplinary;

skeptical of its findings and assumptions;
structured for falsifiability of hypotheses;

subject to unbiased peer review;

accepting of negative results as positive outcomes;
without conflicts of interest.

Since its founding, IARPA has held itself, as well as its performers and partners, to these standards. Like
many other ARPA-style organizations, IARPA adheres to the Heilmeier catechism, named after an early
DARPA Director. These guidelines base funding decisions upon answering questions that define:

What are you trying to do? Articulate your objectives using absolutely no jargon.
How is it done today, and what are the limits of current practice?

What is new in your approach and why do you think it will be successful?

Who cares? If you are successful, what difference will it make?

What are the risks?

How much will it cost?

How long will it take?

What are mid-term and final “exams” to check for success?

IARPA is a unique organization in that it implements ARPA-style science that serves the US Intelligence
Community, and has instituted procedures that promote adherence to the principles defined in the
Executive Order.

IARPA will link to the Gold Standard Science Executive Order in all future funding opportunities to

underscore that following its tenets is critical to IARPA program objectives. The remainder of this
document addresses how elements of the IARPA process ensure that work IARPA funds conforms to the
tenets of gold standard science.
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Figure 1: IARPA Program Development Lifecycle, showing the steps that IARPA programs take during the development and
execution cycles to ensure that high-quality science is produced.
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Il.  IARPA Procedures Ensuring Gold Standard Science

This section lists how each of the Gold Standard Science Tenets are met by IARPA procedures.
1. Reproducibility

IARPA establishes research programs that are designed with clear metrics for success and a
corresponding articulation of how these metrics will make a difference to US Government partners. In
addition to its technical performers, IARPA holds back roughly one-quarter of a programs budget for an
independent testing and evaluation (T&E) team that confirms the results reported by the performers to
ensure that they are delivering products that faithfully and reproducibly meet program metrics.
Furthermore, IARPA programs normally have multiple performers addressing each technical goal,
ensuring that multiple solutions are developed that can be tested against one another.

2. Transparency

The majority of IARPA projects are conducted through open, unclassified research. Performers are
encouraged to publish research results in open, peer-reviewed literature that can be referenced and
examined by the broader research community. IARPA also performs frequent site visits, often
accompanied by Government transition partners to ensure visibility on research progress. Major IARPA
programs also conduct Principal Investigator meetings where performers reveal their approaches and
results to other teams who are effectively competing with them for program success and recognition to
help ensure theories are thoroughly vetted and results are carefully interpreted. Furthermore,
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completed IARPA programs are comprehensively documented and archived with their associated data
as potential foundations for future programs and research.

3. Communicative of Error and Uncertainty

IARPA performers are required to report their progress monthly, and this progress is regularly reviewed
by IARPA program managers to ensure that sufficient detail exists to explain the errors and uncertainty
in the results. All programs are reviewed by organization leadership every six months to ensure that high
standards exist across the organization. The reviews are also attended by subject matter experts from
across the Government, providing thorough consideration of the program goals, approaches and results.
These reviews result in feedback to the performers on methods and results to ensure questions and
concerns are addressed in a timely fashion. Recommendations for corrective actions are typical
products of these reviews. IARPA program managers are also encouraged to abandon metrics when it is
shown that uncertainty cannot be rigorously evaluated by the original metric and to replace such
metrics with better ones when possible.

4. Collaborative and Interdisciplinary

IARPA was established within the Office of the Director of National Intelligence (ODNI) in order to
develop solutions to the hardest problems that crosscut intelligence agency missions and are therefore
by their nature interdisciplinary.

A hallmark of IARPA programs is the funding of multiple performer teams from different disciplines that
can periodically collaboratively interact throughout the period of program execution. These interactions
are achieved through program performer meetings when different teams report on their progress and
the relative merits of different approaches can be compared and assessed. Additionally, the majority of
IARPA program performers consist of teams with members from multiple institutions, both industry and
academia, demonstrating strong collaboration while pursuing program goals. Furthermore, all major
IARPA programs have an interdisciplinary Government Advisory Panel (GAP) whose members often
contribute constructive guidance. This results in a better understanding of the failures and successes of
related efforts and can improve program focus.

5. Skeptical of Findings and Assumptions

By design, IARPA program are not about finding quick wins along conventional lines of thinking, but
rather developing novel approaches and interpretations that will lead to high consequence solutions to
the IC’s hardest problems. Due to the nature of the challenges and criticality of success, IARPA devotes
roughly one-quarter of a program’s budget to T&E teams to provide independent assurance that the
results reported represent ground truth. In many cases this requires the development of sophisticated
physical and software testbeds to ensure findings are well vetted. While the T&E effort provides
independent verification of performer results, it typically goes further by expanding the set of test and
challenge cases required of performers for more thorough consideration.
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Furthermore, IARPA has continuous engagement with the user community to ensure that the results
meet the needs of the intended purpose. This community provides excellent verification of both the
utility of results, as well as the foundational assumptions.

6. Structured for Falsifiability of Hypotheses

A keystone in IARPA program design is the development of metrics to evaluate performer results.
Metrics are considered from program concept development as part of the Heilmeier questions, and are
carefully deliberated internally and in conjunction with the transition partners as well as the T&E teams.
Typically, programs are structured to competitively demonstrate performance advances vice prove a
hypothesis; however, detailed reporting requirements assist in capturing both positive and negative
outcomes.

7. Subject to Unbiased Peer Review

The technical proposals received for an IARPA program are reviewed by an independent panel of experts
to ensure that awards are made consistent with an unbiased process. Panel members are required to
declare potential conflicts of interest and sign non-disclosure agreements prior to gaining access to
proposals due their proprietary nature.

The research projects themselves are also subjected to unbiased peer review. As stated above, a major
component of IARPA programs is publication of results in the open scientific and technical literature.
IARPA prides itself on the high proportion of performer research published in prestigious Journals widely
recognized as having the highest quality of peer review. Additionally, independent T&E is a critical
element of every IARPA program.

8. Accepting of Negative Results as Positive Outcomes

IARPA seeks to develop high-risk, high-consequence solutions to the IC's most challenging programs.
Given such a level of ambition, it is a foundational principle that failure is perfectly acceptable so long as
results are understood and documented, and that the failure does not result from a failure to maintain
technical and programmatic integrity. Detailed reporting requirements ensures capture of lessons
learned with detailed reasoning. Historically this been reported internally; however, to advance Gold
Standard Science IARPA will encourage open literature publication of informative failure.

9. Without Conflicts of Interest

IARPA appoints term limited program managers, which ensures that new ideas and perspectives are
constantly coming into the organization and reflected outward through the programs it funds. Program
managers announce any conflict of interest with performers so that these can be addressed and
mitigated to ensure that neither the awards nor the evaluation of performance is biased by these
conflicts. Similarly, review panelists are also required to declare potential conflicts of interest and sign
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non-disclosure agreements prior to access to, or engagement in, discussions regarding proposals.
Conflicted review panelists are required to recuse themselves from the source selection process so that
award decisions are based purely on merit.

[l Metrics

IARPA will develop GSS adherence metrics based on emerging community best practices. Current
metrics consider number of publications, as well as comprehensive program specific metrics with
associated test and evaluation protocols.

IV Training

Current relevant IARPA training includes ethics and conflict of interest. IARPA will develop GSS training
based on emerging community best practices.

V Technology

During the source selection process, IARPA leverages technology to facilitate scientific reviews of
proposals. The system requires the review panel members complete their assertions of any financial
conflicts of interest before they receive access to the proposals and are permitted to begin their
reviews.

Historically, IARPA has invested in robust T&E campaigns to support program research validation. In
support of these campaigns, T&E partners have built a large number of customized hardware and
software testbeds. The organization is currently embarking on a campaign to develop standard test and
evaluation tools to enable automation and regularization of performer deliverable evaluation. These
tools will be modular to enable customization based on program needs, with the expectation that there
will be a high degree of module reuse. Current test and evaluation protocols require performers to use
standardized data and metadata formats; however, the move to automated test and evaluation suites
will result in improved uniformity from program to program.

IARPA also strives to ensure program outputs, including data, metrics software, and research
prototypes, are made available to the research community on a range of platforms. For example, the
Institute of Electrical and Electronics Engineers (IEEE) DataPort is leveraged by multiple programs to
publicly share program datasets after conclusions of the research period. Currently, the particular
system leveraged to facilitate this type of public or Government-wide sharing varies by program, and
IARPA is investigating if there are efficiencies from consolidation of program artifacts under an internally
hosted system.
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