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Abstract

The probability of winning—commonly referred to as P(win)—is a crucial metric in federal
contracting, reflecting the likelihood that a bidder will secure a given award. This paper
introduces an operational availability A,-inspired construct for P(win), presenting a formal
model in which the probability of success declines when key elements of a capture effort are
lacking (“back orders’) and rises through early, targeted investments. We first

contextualize P(win) by discussing the small subset of truly competitive offers in federal
procurements. Next, we define five key variables—technical solution quality, innovation,
staffing, preparation time, and financial investment—and show how a logistic or availability-like
mathematical function can quantify these factors as they shape P(win). We then examine real-
world case studies from the Department of Defense (DoD) and NASA, focusing on instances
where incumbents lost to new competitors. These illustrate how strategic, operational, and
technical dimensions—aligned with the model’s core variables—determine success or failure.
Lastly, a structured framework is proposed to help organizations enhance their P(win) through
early alignment, investment, and continuous monitoring of readiness factors. By

treating P(win) as a bounded, data-driven measure analogous to 4,, contractors can
systematically maximize their competitive advantage in federal acquisitions.

Keywords: Probability of Win, Operational Availability, Federal Contracting, Defense Acquisitions, Proposal
Strategy, Bid Competitiveness

Introduction

The probability of win—often denoted P(win)—represents the likelihood that a bidder will
secure a given government contract award. In federal contracting, P(win) functions as a measure
of how prepared and competitive a firm’s proposal is, analogous to operational readiness in
military systems (Sherbrooke, 2004). Defense logisticians commonly track Operational
Availability A, as the fraction of time a system is mission-capable, which decreases when vital
resources are unavailable. Similarly, P(win) is the proportion of capture “readiness,” declining
when critical proposal attributes are deficient or under-developed and increasing through
targeted, early investments in solution design, key personnel, and compliance.

A notable feature of federal procurements is the discrepancy between the large number of
registered vendors under a given NAICS code and the relatively small number of actual
competitive bids per solicitation. A Government Accountability Office (GAO) review of major
Department of Energy contracts, for instance, found that even though many suppliers were
theoretically eligible, the median competition size was just three offers (GAO, 2017). Likewise,
an analysis of federal IT procurements observed an average of fewer than two competitive offers
per solicitation (Shipley Associates, 2020). This reflects the reality that P(win) does not hinge on
overcoming an army of bidders but rather on outperforming a small cadre of serious contenders.
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Although many factors can influence source selection decisions—from incumbency and past
performance to subtle aspects of proposal presentation—a handful of core drivers typically
dominate, much like an aircraft autopilot monitors numerous indicators but primarily adjusts
altitude, speed, and heading. After outlining a formal model for P(win), this paper presents case
studies of incumbent displacement across DoD and NASA contracts, demonstrating how
strategic, operational, and technical contributors shift outcomes. Finally, a structured framework
is introduced to guide organizations in aligning their capture variables early and frequently,
thereby maximizing P(win).

P(win) Modeling: Variables and Mathematical Framework
Key Variables

Drawing on industry analyses (Shipley Associates, 2020) and numerous case studies,
five independent variables consistently emerge as critical:

1. Quality of Technical Solution (Q)
o Measures how thoroughly the proposed solution meets or exceeds technical
requirements.
o A higher (Q) correlates with strong technical evaluation scores and a lower
execution risk.
2. Degree of Innovation (/)
o Reflects the presence of novel or forward-leaning elements that differentiate the
offer.
o A higher (/) signifies potential discriminators, particularly important when
agencies value advanced or transformative capabilities.
3. Staffing and Key Résumés (5)
o Encompasses the experience, expertise, and demonstrated performance of
proposed personnel.
o A higher (S) fosters customer confidence in successful contract performance.
4. Preparation Timing (7)
o Indicates how early and thoroughly the bidder engaged in capture activities.
o A higher (7) typically translates into refined requirements understanding,
strengthened relationships, and greater proposal maturity.
5. Financial Investment (F)
o Captures the internal resources allocated to the pursuit (budget, staff hours, R&D
expenditures).
o A higher (F) can underwrite more robust solutions, reduce cost risk, and
potentially yield a more competitive price.
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A Logistic Function for P(win)

Using these variables, P(win) can be treated as a bounded function:
P(win) = f(Q,1,S,T,F),

with 0 < P(win) < 1 An often-applied logistic model is:

Z=Po+PBoQ + Bl +BsS +PrT + PpF

1

Pwin) = 15

Here, f is an intercept, and By, B; Bs, Br, Br are coefficients representing each variable’s
weight (partial effect). This formulation supports diminishing returns: as P(win) approaches 1,
incremental improvements have smaller effects. The partial derivative of P(win) with respect to

anyx € = {Q,[,S, T, F}is:

daP . ;
o = Bx P(win) [1 — P (win)]

When 8, > 0, improvements in (x) raise P(win). Realistically, the magnitude of each f, may
vary based on agency priorities or the nature of the solicitation.

Alternative Forms and Simulation Approaches
An availability-like function offers another valid approach:

Pwin)=1 —exp[—(xq Q +o; [ +...... +o; D]
As (o, X) grows, P(win) asymptotically nears 1, echoing how readiness in defense logistics
approaches full capacity when back orders are eliminated. Because contract awards are
competitive, a Monte Carlo simulation can further refine P(win) estimates: each competitor’s
(O, I S, T, F) is drawn from estimated distributions, and repeated simulations reveal the fraction

of scenarios in which a particular bid prevails. Such quantitative rigor validates or
refines P(win) beyond pure subjective assessments.
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Table 1. Core variables influencing P(win) and their expected effect.

Variable Description Impact on P(win)
0 Quality of Technical T @ = T P(win) (strong tech proposals earn higher eval scores)
Solution

1 Degree of Innovation T I =T P(win) (novel capabilities can create key discriminators)

S Staffing & Résumés T S = 1T P(win) (highly qualified team reduces performance risk)

T Preparation Time T T =T P (win) (early capture usually yields a more refined,
aligned proposal)

F Financial Investment T F = T P (win) (enables solution maturity, lowers cost risk,
improves overall competitiveness)

Notional Comparison of Ao and P(win) Saturation Curves
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Figure 1. Notional 4o-and-P(win) curve
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Curve X-axis (normalized) Y-axis Interpretation

Solid Sustainment cost for a Operational Each additional dollar spent on spares, maintenance,

blue weapon system availability A, and support yields progressively smaller
improvements in readiness once the system
approaches its maximum attainable uptime.

Dashed Capture / proposal Probability of Early and sustained investment sharply increases win
orange investment for a win probability, but beyond a certain point extra spending
contract pursuit P(win) delivers diminishing returns.

Both curves follow an exponential-to-saturation pattern: returns are steep at low investment, flattening
as they near the asymptote of 1.0. The overlay visually reinforces the paper’s central analogy—proposal
readiness behaves like equipment readiness: when “back orders” (missing solution details, résumés,
pricing data) are filled through smart early spending, P(win) rises rapidly; once the proposal is already
strong, further expenditures have limited effect.

Case Studies: Displacing Incumbents in Major Federal Contracts

Empirical evidence from DoD and NASA contract competitions shows how these variables—and other
strategic elements—combine to shape outcomes. Table 2 outlines examples where incumbents were
unseated by new winners, highlighting the principal factor(s) that drove the upset.

Table 2. Selected incumbent displacement cases and key winning factors.

Case (Year) Incumbent Challenger Primary Differentiators
(Previous
Winner)
U.S. Army Oshkosh Defense | AM General Price/Cost Advantage—AM General’s
JLTV Re- lower cost outweighed incumbent’s
competition experience.
NASA NEST IT | HP Enterprise Leidos Innovation & Technical Solution—
Services (2019) | Services (ACES Leidos’ “transformational” IT approach
incumbent) and modern service model.
NASA GSFC SAIC Space & Technical & Management Strategy—
OMES III Technology Combining large-firm experience (KBR)
(2023) Solutions (JV) with a New Space innovator (Intuitive
Machines).

Army JLTV Re-competition: Oshkosh vs. AM General

The Joint Light Tactical Vehicle (JLTV) program illustrates how cost can trump incumbent familiarity.
Oshkosh, the original JLTV awardee in 2015, faced a re-competition in 2022—-2023. Despite its
production experience (high (S)) and a satisfactory technical record (acceptable (Q)), Oshkosh lost the
new $8.66 billion contract to AM General, a newcomer to JLTV production (Defense News, 2023). The
Army deemed AM General’s total value proposition—largely driven by lower cost—superior, even
factoring in the production ramp-up risk. In logistic terms, the challenger offset potential shortfalls in ()
with strong enough (Q) and a more aggressive price, indicating that cost factors can decisively

shape P(win).
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NASA NEST IT Services: HPE vs. Leidos

NASA'’s End-User Services & Technologies (NEST) contract demonstrates how innovation

(7) and readiness ((7, F)) can topple incumbents. HP Enterprise Services, the ACES contract
holder, encountered issues (e.g., delays in obtaining critical authorizations). Leidos responded
with a modern, cloud-centric IT model, aligning perfectly with NASA’s push for transformation.
By investing early ((7) and (F)) in prototypes and showcasing novel solutions ((/)), Leidos
scored high in technical quality ((Q)) and overcame HPE’s incumbency advantage. This case
underscores that strategic alignment and fresh approaches can outweigh the status quo.

NASA GSFC OMES III: SAIC vs. KBR/Intuitive Machines

In the OMES III engineering services contract, a joint venture comprising KBR (a large
integrator) and Intuitive Machines (a younger aerospace firm) unseated incumbent SAIC. The JV
leveraged an innovative perspective ((/)) and was cost-competitive, with NASA noting benefits
such as small-business participation and cutting-edge capabilities. Early planning ((7)) to form
the JV specifically for this bid maximized the synergy of well-established processes (KBR) and
forward-leaning technology (Intuitive Machines). Despite SAIC’s high baseline P(win) from
incumbency, the JV delivered a “best value” offering that NASA deemed superior—a prime
example of readiness outmatching organizational complacency.

Framework for Increasing P(win): Early Alignment and Investment

Building on the P(win) model and case study insights, organizations can adopt a systematic
framework to raise their probabilities of success. Much like an autopilot relies on critical
instruments to stay on course, federal contractors should monitor and optimize these five
variables throughout capture and proposal development.

1. Identify Core Win Variables Early
o Map relevant factors ((Q, I, S, T, F)) to the solicitation’s evaluation criteria.
o Determine if the agency prioritizes cost, innovation, or performance reliability.
o Use checklists (e.g., Shipley’s P(win) checklist) to identify any glaring gaps.
2. Start Capture Activities Early (max 7)
o Engage stakeholders, shape requirements, and clarify the “hot buttons” well
before the RFP drops.
o Secure internal resources—R&D funds, SME time, management bandwidth—to
refine solutions in advance.
3. Invest in Proposal Development (max F)
o Allocate sufficient budget for internal solution development, teaming
arrangements, and proposal planning.
o Consider building tangible demos or prototypes to strengthen (Q) and (/).
4. Optimize Technical Quality and Innovation (max Q, 1))
o Go beyond baseline requirements, pursuing meaningful discriminators that
evaluators will value.
o If'the customer emphasizes reliability over “bleeding edge” risk, tailor innovation
accordingly.
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5. Build a Winning Team (max S)
o Recruit strong key personnel early; if displacing an incumbent, identify how to
transition their staff.
o Form strategic partnerships that add complementary capabilities or socio-
economic benefits (e.g., small business participation).
6. Stay Price-Competitive and Communicate Value
o Even a superior technical offer can lose on cost. Use cost modeling to find
efficiencies or highlight total cost-of-ownership advantages.
o If pursuing an LPTA model, ensure minimal compliance is met with a low bid. If
best value, articulate why your price premium is justified.
7. Quantify and Communicate P(win) Internally
o Update P(win) at gate reviews and major milestones, using partial derivatives or
simulation to pinpoint where incremental investments pay off most.
o Track actual outcomes to calibrate your model’s coefficient weights [3, over time.

This approach acknowledges that no single factor guarantees victory. However, systematically
improving each variable—especially those the agency weights most highly—raises the readiness
level for the “mission” of winning. As in defense systems, a well-maintained “supply chain” of
proposal resources, solution clarity, and staff readiness yields higher “availability” for a
successful bid.

Conclusion

Treating P(win) in federal contracting as an operational availability construct brings clarity
and discipline to capture management. By explicitly modeling key variables—technical quality,
innovation, staffing, preparation time, and financial investment—organizations can objectively
measure and improve readiness to win. The historical DoD and NASA case studies confirm that
even entrenched incumbents are vulnerable when competitors optimize their core drivers, often
by leveraging cost, new technology, or early strategic alignment. The proposed framework of
early alignment and steady investment in these variables allows firms to systematically raise
their P(win), mirroring how more spares and proactive maintenance boost a weapon system’s
uptime.

As data-driven and simulation-based techniques mature, P(win) analysis will likely become even
more precise, enabling advanced wargaming of contract competitions. Firms seeking a sustained
competitive edge in the federal marketplace would benefit from adopting these rigorous
methods—reducing guesswork and focusing on the variables that genuinely impact success. Just
as high A, ensures mission success in a military context, a high P(win)—achieved through
genuine proposal readiness—ensures success in the ultimate engagement: the contract award.
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