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Executive summary

Background

Recent reviews of the military compensation system have all stressed
the need for flexible, targeted compensation tools. These tools pro-
vide the services with the discretionary authority to carry out their
strategies and quickly address emerging problems and issues. The avi-
ation community has two pays that are explicitly designed for this pur-
pose: Aviation Career Incentive Pay (ACIP) and Aviation Career
Continuation Pay (ACCP). In principle, these tools provide the ser-
vices with the capability to offer additional compensation to aviators
in order to meet their requirements.

The objective of this study is to examine the empirical relationship
between financial incentives and retention of naval aviation officers.
If the expected level of aviator retention is not aligned with the Navy’s
requirements for aviators, these estimates determine the extent to
which the Navy could adjust pay to achieve this alignment. We also
estimate the empirical relationship between civilian labor market
conditions and aviator retention. In principle, changes in compensa-
tion can offset any deleterious effect of favorable employment oppor-
tunities outside the Navy. This research memorandum summarizes
the results of our analysis.

Methodology

We estimate the relationship between relative military compensation
and naval officer retention using the Annualized Cost of Leaving
(ACOL) framework. Given the disparate job descriptions and civilian
earnings opportunities of pilots and Naval Flight Officers (NFOs), we
distinguish between these two groups in our analysis. The measure of
retention on which we focus is the continuation rate of aviators who
complete their minimum service requirement within the year.
1



We use three primary sources of data in our analysis. The first is the
Officer Master File (OMF) data, which we use to provide information
on retention decisions over the FY84 to FY05 time period and on the
demographic characteristics of aviators who make these decisions.
The second source of data provides information on civilian earnings
opportunities at major U.S. airlines, as well as the number of annual
hires within this industry. Finally, the Aviation Officer Community
Manager provided us with historical data on ACIP and ACCP and with
a summary of changes to these programs over time.

Findings

Our analysis suggests that increases in relative military pay do lead to
increases in pilot retention. Specifically, our results indicate that a 1-
percent increase in basic pay leads to a 0.55-percent increase in pilot
retention. This estimate can be used to predict changes in pilot reten-
tion due to congressional adjustments to basic pay. Furthermore, a
$1,000-per-year increase in ACCP is associated with an increase in the
retention rate of 0.6 percentage point. This estimate can be used to
adjust aviator pay in order to align pilot retention with requirements.
In both cases, the data suggest that responsiveness to compensation
is highest for propeller pilots and lowest for helicopter pilots.

In contrast, we do not find any statistical evidence supporting a posi-
tive relationship between relative military compensation and NFO
retention. We suspect this is due to the relatively little variation in
NFO retention over the time period on which we focus, rather than
the actual absence of a behavioral response to financial incentives.

We also observe a relationship between civilian labor market condi-
tions and pilot retention. Specifically, a 1,000-person increase in total
additional hires by major airlines would reduce jet and propeller pilot
retention by 2 to 3 percentage points. In principle, then, increases in
ACCP can offset the deleterious effect of a healthy civilian airline
industry on pilot retention. For NFOs, we do not find any statistical
evidence supporting a relationship between civilian labor market
conditions and retention.
2



Implications and recommendations

These estimates provide only some of the information that policy-
makers need when considering an adjustment to aviator pay. Setting
the appropriate level of pay, from a cost-effectiveness standpoint,
depends on three factors: (1) the Navy’s requirement for aviators, (2)
the expected level of aviator retention, and (3) the responsiveness of
aviators to changes in financial compensation. The intent of the
Director, Military Personnel Plans and Policy Division (N13) is to
combine our empirical results with a model of aviator retention devel-
oped jointly by SAG Corporation and The Lewin Group. This combi-
nation of modeling efforts will help the Navy assess whether aviator
pay is set appropriately, as well as help determine whether the Navy
has the statutory authority to offer a sufficient level of ACCP.

The lack of a statistical relationship between pay and NFO retention
complicates this assessment. Policy-makers may choose to use older
estimates found in the literature, or they may choose to use our pilot
estimates as a proxy of the responsiveness of NFOs to changes in com-
pensation. Further analysis is needed to assess the behavioral
response of NFOs to any subsequent changes in compensation.

Finally, we note that the evolution of ACCP—from a pay targeted to
communities with shortages to an across-the-board pay for all
aviators—is not consistent with the Department of the Navy’s guiding
principles for a compensation strategy. ACCP, while still targeted to
aviators, is no longer targeted to address specific manning problems
within the naval aviation community. Paying any additional ACCP to
communities without manning shortages generates additional costs
without any measurable benefit. We recommend that the Navy revisit
how it compensates aviators, to ensure that any increases in ACCP are
explicitly tied to manning shortages in specific communities.
3
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Introduction

Recent reviews of the military compensation system have all stressed
the need for flexible, targeted compensation tools [1, 2, 3]. The ser-
vices must be able to quickly and effectively change compensation
policies to respond to both changing market conditions and chang-
ing requirements. Flexible and targeted compensation tools provide
the services with the discretionary authority to carry out their strate-
gies and quickly address emerging problems and issues. Further-
more, it is widely acknowledged that targeted compensation can
provide cost-effective solutions to address service-specific needs. In
contrast, across-the-board compensation tools can usually solve the
same manning challenges, but at significantly greater cost.

The aviation community has two pays that are explicitly designed to
“increase the ability of the uniformed services to attract and retain
officer volunteers in a military aviation career”: Aviation Career
Incentive Pay (ACIP) and Aviation Career Continuation Pay (ACCP)
[4]. In principle, these tools provide the services with the capability
to offer additional compensation to aviators in order to meet their
requirements.

The recent report of the Defense Advisory Committee on Military
Compensation (DACMC), however, notes that the flexibility of these
two pays is, in practice, fairly limited [3]. Furthermore, the DACMC
concludes that “the budget for these pays is subject neither to contin-
uous scrutiny nor analysis of competing staffing needs” [3]. There-
fore, the issue of whether the current levels of ACIP/ACCP are
appropriate for the Navy is an empirical question.

Setting the appropriate level of pay, from a cost-effectiveness stand-
point, depends on three factors: (1) the Navy’s requirements for avi-
ators, (2) the expected level of aviator retention, and (3) the
responsiveness of aviators to changes in financial compensation. The
expected level of aviator retention depends not only on pay but also
5



on additional factors. Consequently, future projections of changes in
the environment faced by aviators can also inform the structuring of
aviator pay.

For these reasons, the Director, Military Personnel Plans and Policy
Division (N13) requested that CNA examine the empirical relation-
ship between financial incentives and retention of aviation officers.
We also estimate the empirical relationship between civilian labor
market conditions and aviator retention. This research memoran-
dum summarizes the results of our analysis.

N13’s intent is to combine these empirical results with a model of avi-
ator retention developed jointly by SAG Corporation and The Lewin
Group. This combination of modeling efforts will help the Navy assess
whether aviator pay is set appropriately, as well as help determine
whether the Navy has the statutory authority to offer a sufficient level
of ACCP.

We begin with a description of the data used in our analysis, followed
by a discussion of the methodology we use to develop a model of avi-
ator retention. The section that follows contains the bulk of our
empirical results; we focus on the relationship between changes in
financial incentives and retention officers, and on the more general
impact of changes in the economic environment faced by aviators.
Next, we offer some brief thoughts on the use of these estimates to
adjust aviator pay. The final section presents our general conclusions.
6



Data and methodology

Our data on the retention decisions of aviators, as well as the charac-
teristics of the people who make these decisions, come from CNA’s
holdings of the Officer Master File (OMF) data. For each year from
FY84 to FY05, we extract information for each aviator on active duty
at the beginning of the fiscal year.1

Within this population of aviators, we distinguish between pilots and
Naval Flight Officers (NFOs), given the disparate job descriptions
and civilian earnings opportunities of these two groups. For similar
reasons, we also disaggregate pilots further into helicopter, jet, and
propeller pilots and NFOs further into jet and propeller NFOs.2

Our baseline measure of retention indicates whether an aviator is still
on active duty and in the same community at the end of the fiscal year.
The proportion of aviators who remain at the end of the fiscal year is
referred to as the continuation rate. Note, however, that we are measur-
ing retention within each community and not necessarily in the
Navy3—an important distinction when interpreting the results of our
analysis.

1. Our data indicate whether a person is on active duty on the last day of
the previous fiscal year. We assume that all those on active duty on the
last day of the previous fiscal year are still on active duty on the first day
of the new fiscal year. This assumption is for convenience when describ-
ing our results and does not affect our results.

2. This distinction depends on the type of airframe on which a person was
trained during flight training.

3. Clearly, people that separate from the Navy are no longer in their com-
munity at the end of the year. However, the reverse is not always true.
7



Methodology

For the majority of our analysis, we make use of the Annualized Cost
of Leaving (ACOL) model to estimate the relationship between com-
pensation and aviator retention.4 In an ACOL model, “pay” is the dis-
counted difference between expected military compensation (if a
person chooses to remain in the Navy) and expected civilian compen-
sation (if he or she chooses to separate from the Navy). This method-
ology assumes that a servicemember combines all elements of
military compensation into a single measure of remuneration and
compares it with civilian earnings opportunities when deciding
whether to remain in the Navy. Thus, the model can be used to exam-
ine the effect of any policy that can be expressed in financial terms.5

While the theory is straightforward, several decisions are necessary to
estimate an ACOL model. Reference [8] separates these decisions
into four major categories: choice of sample, defining retention,
modeling compensation, and the choice of independent variables.
Having defined our sample above, we focus the remainder of this sec-
tion on the other three categories of decisions.

Defining retention

To examine the relationship between relative compensation and vol-
untary retention behavior, we follow [8] and focus on the first, non-
obligated decision of the aviator. Here, we briefly describe data on
retention of both pilots and NFOs, with an emphasis on the point at
which these aviators make their “first, non-obligated decision.”

Pilots

Figure 1 shows data on retention of pilots in the time period on which
our analysis focuses; for illustrative purposes, figure 1 displays data for
FY85, FY95, and FY05. These data are represented as cumulative contin-
uation rates, defined for each year of service as the probability that a

4. See [5] for a summary of the ACOL framework.

5. Seminal papers include [6] and [7].
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person completing undergraduate flight training will remain in the
Navy through that year of service [9]. These data are not continua-
tion rates for any single accession cohort, but rather are estimates for
synthetic cohorts. Synthetic cohorts combine data from all accession
cohorts to simulate what retention behavior would be if a cohort were
to behave like individuals in that fiscal year. For example, the FY05
data show that, if an accession cohort displayed the retention behav-
ior we observe from all cohorts in FY05, 89 percent of pilots would
remain through the eighth year of service; similarly, 29 percent would
remain past the 20-year point.  

Figure 1 shows that there have been some substantive changes in pilot
retention over the past 20 years. For example, in FY85 and FY95,
pilots that remain through the twelfth year of service have similar
retention rates throughout the remainder of their careers. However,
the FY95 continuation rates show higher retention than in FY85
during the early part of one’s career. For example, cumulative contin-
uation rates through the seventh year of service are about 81 percent
in FY95, in contrast with about 56 percent in FY85. In contrast, FY05

Figure 1. Cumulative continuation rates of pilots—FY85, FY95, and FY05
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cumulative continuation rates are notably higher throughout a pilot’s
career than in these earlier years.

The continuation rate profiles in figure 1 describe the entire reten-
tion patterns of pilots through their first 20 years of service. From a
policy perspective, however, a specific portion of these profiles is of
primary interest. Those who complete undergraduate flight training
incur an additional active duty obligation in exchange for additional
training. This additional obligation, the minimum service requirement
(MSR), is currently 8 years for pilots and 6 years for NFOs.

Completion of this MSR, then, represents the first opportunity for avi-
ators to make a formal decision to remain in or separate from the
Navy.6 Given the importance of this decision, policy-makers target
ACCP to aviators who have reached this point. Consequently, much
of our analysis focuses on the retention decision at the completion of
this MSR.

Figure 2 displays, for each fiscal year, the continuation rate of pilots
who complete their MSRs within the year.7 The data in figures 1 and
2 tell very different stories about retention. In general, continuation
rates appear to improve in figure 1 over the time period. As figure 2
shows, continuation rates for pilots at the completion of their MSRs
fluctuate significantly over time. Continuation rates declined from
FY84 to FY88, and then increased through FY93, reaching their high-
est point over the time period (93 percent). These continuation rates
began to decline through the rest of the 1990s, mostly notably from
FY96 to FY97 percent (from 89 to 80 percent) and then again from
FY97 to FY98 (from 80 to 72 percent). Finally, the continuation rates
of pilots who complete their MSRs began to rise through the begin-
ning of the current decade, although declines in FY05 erased most of
the improvements in recent years.  

6. A small number of aviators do attrite before completion of their MSRs.
However, it is at the expiration of the active duty service obligation that
aviators first make an “unconstrained” decision about their careers.

7. We see the same general trends over the time period when looking at
helicopter, jet, and propeller pilots separately.
10



A factor that complicates this comparison is that the length of a pilot’s
MSR has lengthened over this same time period. Figure 3 displays
data on the years of service for pilots approaching completion of their
MSRs. For illustrative purposes, figure 3 again displays data for FY85,
FY95, and FY05. For each fiscal year, the bars represent the percent-
age of pilots at each year of service who will complete their MSRs
within the next 12 months. Note that these are distributions of pilots
making decision within a fiscal year, not a representation of the length
of MSR for those who access in that fiscal year.8

As figure 3 shows, there has been a significant increase in MSR length
for pilots. In FY85, for example, 90 percent of pilots approaching
completion of their MSRs had between 4 and 6 years of service; by
FY95, this had shrunk to about 62 percent, with a monotonic increase

Figure 2. Continuation rates of pilots who complete their minimum service requirements

8. Because of how these data are defined, the relationship between years
of service and minimum service requirement is not exact. For example,
members with six years of service who will complete their MSRs in the
next 12 months could have either 6 or 7 years of service at the comple-
tion of their MSRs. However, the changes in these distributions over
time provide a representation of how the MSR has changed for pilots.
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in the percentage of pilots at each year of service within this range. In
contrast, less than 1 percent of pilots in FY05 saw their MSRs expire
this early in their Navy careers; about 75 percent of pilots approach-
ing completion of their MSRs had 8 or 9 years of service. 

Given these changes in the MSR over time, figure 4 displays adjusted
continuation rates of pilots who complete their minimum service
requirements. These continuation rates are “adjusted” to account for
differences in the MSR over time; specifically, these estimates assume
that pilots making retention decisions have the same distribution of
MSR lengths in each fiscal year.9 For comparison, figure 4 also repli-
cates the actual continuation rates presented in figure 2. 

Figure 3. Years of service of pilots who will complete their minimum service requirements 
within the next 12 months—FY85, FY95, and FY05

9. We estimate predicted continuation rates using logistic regression, with
dummy variables for each length of service and fiscal year. Using these
estimates, we then estimate the marginal effect for each fiscal year
dummy. This procedure holds the distribution of MSR lengths constant
for each year during the time period.
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As figure 4 shows, these adjusted continuation rates track actual con-
tinuation rates fairly closely over time. The one notable difference is
that most of the decline in actual continuation rates during the 1990s
can be explained by changes in the length of pilots’ minimum service
requirements.10 In other words, the observed change in continuation
rates is mostly due to changes in the length of the MSR, and not
underlying changes in the retention behavior of pilots.

NFOs

Figure 5 presents data on the cumulative continuation rates of NFOs
in the time period of our analysis; for illustrative purposes, figure 5
displays data for FY85, FY95, and FY05. As the comparable data for

Figure 4. Continuation rates of pilots who complete their minimum service requirements—
adjusted for differences in length of MSR over time

10. Adjusted continuation rates are higher than actual continuation rates
over this time period because of two factors. First, our logistic regression
predicts a negative relationship between length of MSR and continua-
tion rates. Second, actual MSR lengths are longer than average over this
time period. We do not have a compelling explanation for the negative
relationship between length of MSR and continuation rates.
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pilots (figure 1) showed, figure 5 shows that there have been some
substantive changes in NFO retention over the past 20 years. The
changes over time for NFOs, however, are very different from those
for pilots.

Continuation rates in FY85 and FY05 are fairly similar for NFOs, while
retention in FY95 was significantly lower than at either of these two
endpoints. In general, an examination of cumulative continuation
rates over this 20-year period reveals a “U-shaped” pattern in reten-
tion: continuation rates fell from FY84 to FY95, and then rose from
FY95 to FY05. The result was that, by FY05, retention rates had
returned to similar levels as in the earliest fiscal years on which we
focus.

Figure 6 displays, for each fiscal year, the continuation rate of NFOs
who complete their minimum service requirements within the year.11

Figure 5. Cumulative continuation rates of NFOs—FY85, FY95, and FY05

11. We see the same general trends over the time period when looking at
jet and propeller NFOs separately.
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Figure 6 also displays adjusted continuation rates to account for dif-
ferences in the MSRs of NFOs over time.12 As the data in figure 6
show, retention of NFOs at the completion of their MSRs is relatively
unchanged over the time period on which we focus, with the excep-
tion of declines in FY94 and FY95. Furthermore, some of the declines
after FY98 can be explained by changes in the length of NFOs’ mini-
mum service requirements. It is also worth noting that, in general,
NFO retention is higher than that of pilots. 

Military compensation

Military compensation consists of a wide range of different compo-
nents. Some of these apply to all Navy officers (e.g., basic pay),
whereas others are infrequent and limited to certain types of service-
members (e.g., family separation allowance). Most of the empirical

12. While the MSR for NFOs is shorter than for pilots, we see the same gen-
eral increase in length of the MSR for both pilots and NFOs.

Figure 6. Continuation rates of NFOs who complete their minimum service requirements—
adjusted for differences in length of MSR over time
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literature has focused on the three largest components of military
pay: basic pay, allowances for subsistence and housing, and retire-
ment pay [5]. In addition, measures of military pay used in retention
models include the financial incentives associated with that decision
since these are often the policy tools being examined.

Why not use actual compensation received?

Although it is tempting to use actual compensation received, it is not
appropriate for two reasons. First, for aviators eligible to receive
ACCP, only those who actually choose to remain in the Navy receive
the bonus. For those who separate at the expiration of their MSRs,
actual compensation received will not reflect any ACCP. However,
ACCP was presumably a factor in the aviator’s decision-making pro-
cess; in fact, aviators not to stay in the Navy despite the availability of
ACCP. This is the type of response to compensation that we wish to
estimate, yet using actual compensation received precludes estima-
tion of this effect.

Second, housing and subsistence are often provided as in-kind bene-
fits, rather than as an allowance. As an example, servicemembers
living in onbase housing do not receive a housing allowance, yet the
housing they are provided has value. Again, the use of actual financial
compensation received by an aviator would not reflect the true value
of benefits received in kind.

Basic pay, housing and subsistence allowances

Historical data on basic pay are readily available from the Defense
Finance and Accounting Service (DFAS), and we use these data for
our measure of basic pay. Since basic pay is completely determined by
paygrade and length of service (LOS), the use of the basic pay tables
to estimate current levels for each aviator is very straightforward.

Historical data on housing and subsistence allowances are also avail-
able from DFAS. For each fiscal year, there is a single Basic Allowance
for Subsistence (BAS) for all commissioned officers. In contrast, the
Basic Allowance for Housing (BAH) varies by paygrade, dependency
status, and geographic location. Unfortunately, historical data on the
full housing allowance are only available from FY99 to the present.
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Consequently, we use a combination of BAH-II and the Basic Allow-
ance for Quarters (BAQ) as a proxy for the allowance available to avi-
ators. These allowances do not vary by geographic location and are
based on the national average of housing prices; year-to-year variation
reflects the percentage growth in the national average of these
prices.13 Since the majority of officers have dependents, we use the
with-dependents rates in our measure of military compensation.

Recognizing that housing and subsistence are often provided as in-
kind benefits, we assign the appropriate values of BAS and BAH to
each aviator in our data. Our implicit assumption, then, is that the
value of in-kind benefits is equal to that of the allowances. Though
this is probably not always correct, we are hard-pressed to think of a
more acceptable alternative, and we follow most of the literature in
this respect.

Expectations of future promotion

Since basic pay and BAH both depend on paygrade, expected future
compensation depends on aviators’ expectations about their future
promotion possibilities.14 To estimate expected compensation, then,
it is first necessary to model the career path an aviator would expect
to follow if he chose to remain in the Navy.

The Defense Officer Personnel Management Act (DOPMA) of 1980
provides a comprehensive system for career progression for the
majority of officers [10]. For each officer community, promotions are
governed by time-in-grade requirements (the minimum amount of
time a person must spend in a paygrade before being eligible for pro-
motion) and promotion opportunities (the percentage of a cohort
that will be promoted). The time-in-grade requirements define pro-
motion “zones,” the years of service at which a cohort will be consid-
ered for promotion. While a small number of officers within a cohort

13. The advantage of using BAH-II instead of the full BAH is that it ensures
that differences in compensation are not due to differences in the loca-
tion at which an aviator is stationed.

14. Basic pay also depends on years of service; however, future projections
of years of service are trivial to calculate.
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are promoted before and after these promotion points,15 the officer
promotion process is much more regimented than the rules govern-
ing promotion of enlisted personnel.16

Table 1 lists, by paygrade, the years of service at which most aviators
in our data are promoted to that grade and the number of years that
most aviators spend in that grade before promotion. For example, as
table 1 shows, most aviators in the O-1 paygrade spend 2 years in that
grade before promotion to O-2. During their second year of service,
most aviators are promoted to O-2 and spend 2 more years as O-2s
before O-3s. Aviators spend significantly longer amounts of time in
the O-3, O-4, and O-5 paygrades before eventually being promoted.

We use the data in table 1 in constructing the expected career path of
aviators in our data. In doing so, “time spent in grade” is a binding
constraint that results in some variation in expected promotions. For
example, if a person has spent less than 6 years as an O-3 before
reaching the tenth year of service, we do not assume that he or she
immediately promotes to O-4. Rather, we predict that this person pro-
motes to O-4 as soon as he or she has spent 6 years as an O-3. This

15. Early promotions are for officers who have distinguished themselves
from their cohort; in addition, a small number of officers that are
“passed over” for promotion are eventually promoted [10].

16. Reference [11] contains an outline of the DoD directives and instruc-
tions and Navy policies that implement the Navy’s approach to officer
personnel management. In particular, see tables 5 through 8 of [11].

Table 1. Promotion points and time spent in grade for aviators

Paygrade
Median years of 

service at promotion
Median time-in-grade before 

promotion to next grade (years)
O-1 n/a 2
O-2 2 2
O-3 4 6
O-4 10 5
O-5 15 6
O-6 21 n/a
18



results in some variation since there are people who have actually pro-
moted to a grade before the years of service listed in table 1.

These expected career paths do not match actual profiles in two
respects. First, people who are slower (faster) to promote to a pay-
grade are likely to promote even slower (faster) to the next paygrade.
A more accurate estimate would incorporate this information into an
explicit model of promotion. We do not attempt to do this because
slow (fast) promoters probably have below- (above-) average civilian
earnings opportunities that we are not able to identify. Incorporating
this information into estimates of military earnings, without a com-
mensurate correction of our estimates of civilian earnings, will result
in biased estimates of relative military compensation.17

A second, related way in which these expected career paths differ
from actual profiles is in the implicit assumption that a person will
promote with certainty to a paygrade at the promotion points identi-
fied in table 1. Selection rates for promotion at each grade are less
than 100 percent; not everyone in a given paygrade will be promoted
to the next grade.18 Our implicit assumption, then, is that aviators
deciding whether to remain in the Navy until a given year of service
assume that, if they choose to remain until that point, they will have
achieved the career milestones that allow them to remain in the Navy.

We use the basic pay tables, as well as the BAH and BAS rates, in effect
at the time of the aviator’s retention decision to construct estimates
of future compensation. By doing so, we are assuming that service-
members expect future changes to these components of compensa-
tion to keep pace with inflation. While actual changes to the basic pay

17. Reference [12], for example, demonstrates that the specification of
individual promotion opportunities dramatically reduces estimates of
the responsiveness to compensation of enlisted personnel. However,
this could be due to the correlations of promotion opportunities, indi-
vidual quality, and civilian earnings opportunities.

18. As [13] shows, some people who initially fail to be selected for promo-
tion are eventually promoted. However, many are not promoted at all,
and those who are promoted do so at a slower pace than their cohort.
See, in particular, table 9 of [13].
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tables usually differ from the rate of inflation, our assumption is a rea-
sonable (and more tractable) alternative to modeling aviators’ expec-
tations about how Congress will change compensation in the future.

ACIP and ACCP

ACIP

The aviation community has two pays that are specifically targeted to
aviators: Aviation Career Incentive Pay (ACIP) and Aviation Career
Continuation Pay (ACCP). ACIP was established by the Aviation
Career Incentive Act of 1974 and was explicitly intended to serve as
both a recruiting and a retention incentive.19 ACIP rates are based on
a person’s length of service as an aviator.

Table 2 lists the current ACIP rates at the time of this research mem-
orandum. The years of aviation service associated with changes in
ACIP have changed over time, and Congress has adjusted the levels
of ACIP over time as well. However, the general patterns in table 2 are
representative of the structure of ACIP since its inception. As shown,
ACIP rates follow an inverted U-shaped pattern, with the highest rates
targeted to retention-critical points during an aviator’s career.  

19. For a detailed discussion of the history of ACIP, see [4].

Table 2. Current ACIP rates

Years of aviation 
service Monthly rate ($)

2 or less 125
Over 2 156
Over 3 188
Over 4 206
Over 6 650
Over 14 840
Over 22 585
Over 23 495
Over 24 385
Over 25 250
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We follow our approach with future basic pay and use the ACIP rate
data at the time of the aviator’s retention decision to construct our
estimates of future compensation.20 This assumption is more tenuous
with ACIP than with basic pay, since changes to ACIP over time are
sporadic and therefore do not keep pace with inflation (e.g., ACIP
rates have not changed since FY99). It is not clear, however, how often
aviators expect ACIP to change.21 

ACCP22

ACIP essentially establishes a permanent differential in military com-
pensation for aviators. It is this characteristic of ACIP that likely helps
to attract people to pursue an aviation career. In contrast, ACCP is
explicitly intended to be a retention incentive. The 1981 Defense
Authorization Act established this continuation bonus, which is tar-
geted to aviators who complete their minimum service requirement.
Those who accept ACCP also incur an additional active duty service
obligation.

Table 3 contains a detailed summary of structural changes to the
ACCP program over the time period on which we focus.23 There are
three points at which there were “major” changes in the structure of
the program. The first occurred in FY89, when the Navy doubled the
maximum annual payment and tied actual payments (possibly zero)
to the degree of aviator shortages within each community. The
second occurred in FY00; ACCP was paid to all aviators, regardless of

20. Over the FY84–FY87 time period, those who accepted ACCP were paid
the ACIP amounts in effect on 30 September 1981. We were not able to
incorporate this “offset” into our modeling. However, given the rela-
tively small differential in ACIP amounts, we suspect that our results are
not sensitive to this factor.

21. Adjusting ACIP rates for inflation implicitly assumes that people expect
them to never change.

22. We are extremely grateful to CDR Hughes, the Aviation Officer Com-
munity Manager, for providing us with historical data on ACCP and with
a summary of changes to the ACCP program over time.

23. Appendix A contains a summary of the ACCP amounts available to avi-
ators, by community, over this time period.
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community, with different amounts set for pilots and NFOs. Finally, in
FY06, ACCP was changed again so that both pilots and NFOs receive
the same amount of ACCP. The DACMC observation about the lim-
ited flexibility of ACCP probably reflects the evolution of ACCP from
a pay targeted to communities with shortages to an across-the-board
pay for all pilots and NFOs [3].24  

Table 3. Summary of changes to ACCP program—1984 to 2006a

Fiscal year Eligibility
Target 

population
Type of 

agreements
Maximum 
amounts

Method of 
payment

1984 6-11 years of 
active duty

All aviators 3-, 4-, or 6-years $4,000 per year 
(3-year agree-
ment)
$6,000 per year 
(4- or 6-year 
agreement)b

Equal annual 
installments

1985 No change Communi-
ties with 
shortfalls

No change No change 100% lump sum 
payment available 
to some communi-
ties

1986 No change No change No change No change No change
1987 No change No change No change No changec No change
1988 No change No change No change No change No change
1989d 6-13 years of 

active duty
no change Agree to remain on 

active duty to com-
plete 14 years of 
commissioned ser-
vice, or for 1 or 2 
years

$12,000 per 
year (long-term 
agreement)
$6,000 per year 
(short-term 
agreement)

Equal annual 
installments or 
50% lump sum 
with remainder 
paid in annual 
installments

1990 No change No change 1-year agreement 
eliminatede

No change No change

1991 No change No change No changef No change No change
1992 No change No change No changeg No change No change
1993 No change No change 2-year agreement 

eliminatedh
No change No change

1994 No change No change No changei No change No change
1995 No change No change No change No change Equal annual 

installments option 
eliminated

24. ACCP is still targeted to aviators approaching completion of their min-
imum service requirements.
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1996 No change No change No change No change No change
1997 No change No change No change No change No change
1998 Year group 

88 or later
No change No change No change No change

1999 Year group 
87 or later

No change 2-year agreements 
only

$12,000 per 
year

Equal annual 
installments

2000 Year group 
89 or later

All aviators 2- or 5-years $25,000 per 
year (pilots with 
5-year agree-
ment)
$15,000 per 
year (NFOs 
with 5-year 
agreement)
$15,000 per 
year (2-year 
agreement)

Equal annual 
installments or 
50% lump sum 
with remainder 
paid in annual 
installmentsj

2001 Year group 
90 or later

No change No changek No change No change

2002 Completion 
of initial 
active-duty 
service obli-
gation

No change 3-year agreement 
added

$25,000 per 
year (pilots with 
3-year agree-
ment)
$15,000 per 
year (NFOs 
with 3-year 
agreement)

Bonuses with 3-
year agreements 
only paid out in 
equal annual 
installments

2003 No change No change No change No change No change
2004 No change No change No change No change No change
2005 No change No change 3-year agreement 

eliminated
No change No change

2006 No change No change No change $25,000 per 
year (NFOs 
with 5-year 
agreement)

No change

a. Source: references [4] and [14].
b. Six-year agreements for those with less than 7 years of active duty.
c. Six-year agreements for those with less than 8 years of active duty.
d. Changes occur in 2nd quarter of FY89.
e. Aviators who accepted a 1-year agreement in FY89 were eligible for an additional agreement of at least 2 years.
f. Aviators who accepted a 2-year agreement in FY89 were eligible for an additional long-term agreement.
g. Aviators who accepted a 2-year agreement in FY90 were eligible for an additional long-term agreement.
h. Aviators who accepted a 2-year agreement in FY91 were eligible for an additional long-term agreement.

Table 3. Summary of changes to ACCP program—1984 to 2006a (continued)

Fiscal year Eligibility
Target 

population
Type of 

agreements
Maximum 
amounts

Method of 
payment
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We follow our approach with other components of compensation and
use the ACCP rates at the time of the aviator’s retention decision to
construct our estimates of future compensation.25 In addition, we
assume that, if an aviator were to accept an additional active-duty ser-
vice obligation, he would choose, when available, the lump-sum (with
remainder paid in annual installments) payment option for ACCP.
This decision is due to the fact that, all else equal, people prefer to
receive compensation sooner rather than later [15].26

The structure of the ACCP program has a direct influence on our
models of aviator retention. Starting in FY00, there is no variation in
ACCP within a fiscal year for pilots or for NFOs. Consequently, the
only variation in relative military compensation during this time
period comes from changes over time in other components of mili-
tary pay, our estimates of civilian earnings, and the erosion of the
value of ACCP due to inflation. Therefore, our preferred model of
aviator retention focuses on data before this structural change in
ACCP. However, we do examine the sensitivity of our estimates to
including these more recent data in our analysis.

i. Aviators who accepted a 2-year agreement in FY92 were eligible for an additional long-term agreement.
j. Bonuses with 2-year agreements only paid out in equal annual installments
k. Aviators who accepted a 2-year agreement in FY99 were eligible for an additional 3-year agreement at the rates 

offered to those who accept 5-year agreements.

25. Like ACIP, ACCP payments do not keep pace with inflation. However,
future ACCP payments are known with certainty for people who have
reached the expiration of their minimum service requirement, unlike
future changes to basic pay. Therefore, aviators will place more weight
on the value of ACCP in their decision-making process than a compara-
ble amount of “expected basic pay.” The extent to which this offsets the
impact of inflation is unknown.

26. This preference for immediate over deferred compensation implies
that aviators would prefer some amount less than $1 paid today to $1
paid a year from now. Since the ACCP payment options essentially ask
an aviator to choose whether he wants $1 today or $1 paid a year from
now, our decision seems reasonable. In our analysis, we assume that avi-
ators have a real discount rate of 10 percent.
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Civilian earnings

A fundamental hypothesis of most retention models is that financial
considerations play a role in the decision to remain in or separate
from the military. While military compensation is certainly a factor, so
too are the civilian earnings opportunities available to personnel if
they were to separate from the Navy. Focusing specifically on naval
aviators, it is likely that pilots and NFOs face different job opportuni-
ties on completion of their active duty service. In this section, we
describe the data we use as a proxy for these opportunities.

Pilots

Our assumption is that Navy pilots making retention decisions con-
sider a career as a civilian pilot to be their most promising civilian
earnings opportunity. This assumption does not mean that all Navy
pilots who separate become civilian pilots; rather, it means that
expected earnings as a civilian pilot are their best estimate of the
financial remuneration they would receive upon leaving the Navy.

Data on civilian pilot salaries are available from Future Aviation Pro-
fessionals of America (FAPA) for 1984 to 1994 [16, 17, 18, 19, 20, 21,
22, and 23], and from Aviation Information Resources, Inc. (AIR),
for 1997 to 2002 and 2004 to 2005 [24, 25, 26, 27, 28, and 29]. These
data contain, for each airline, salaries for civilian pilots by years of ser-
vice, rank (e.g., first officer, captain), and type of aircraft flown (e.g.,
B747, DC10). In many respects, these data reflect a salary structure
that resembles the basic pay tables for military personnel.

We use the data on major U.S. airlines to construct a proxy of civilian
earnings opportunities.27 These data also include information on the
“typical” career paths of pilots as they gain experience, both in terms
of their rank and the type of aircraft flown. We assume that Navy pilots
use these career paths in forming their estimates of civilian earnings.

27. Major airlines are those typically associated with commercial passenger
travel (such as USAirways and Delta Airlines), as well as airlines that ship
large volumes of commercial goods (such as FedEx and United Parcel
Service).
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It is important to note that major U.S. airlines are only one source of
employment for Navy pilots upon separation from active duty. There
are several other smaller airlines that also hire pilots. We do not have
data, however, on the extent to which Navy aviators pursue careers
with major airlines versus other employers, nor do we have
information on the relative opportunities for helicopter, jet, and pro-
peller pilots. Consequently, our civilian earnings estimates serve only
as a proxy for non-Navy opportunities and are not necessarily predic-
tors of the actual earnings that a servicemember will receive upon
leaving the Navy.

While these data contain a great deal of information about civilian
pilot salaries over the past 20 years, they are not complete. For 1995,
1996, and 2003, we do not have any data on civilian pilot salaries.28

For 1984 through 1989, the only data we have are on pilots’ starting
salaries and salaries at their second, tenth, and thirtieth year of ser-
vice. For 1990 through 1994, the only data available are on pilots’ sal-
aries from the first through tenth year of service and the thirtieth year
of service. It is only for the most recent years (1997 through 2002 and
2004 through 2005) that we have complete salary data for each year
of service.

To construct more complete civilian earnings profiles for Navy pilots,
then, we impute expected civilian salaries for the cases where we do
not have complete data. For 1984 through 1989, we use the data on
pilots’ salaries from the second through tenth years of service from
1990 through 1994, 1997 through 2002, and 2004 through 2005 to
estimate increases by year of service in this range. Specifically, we cal-
culate the difference in salary between the tenth and second year of
service and, for each year, measure the percentage of this wage
growth that occurs at each year of service in between. For each year
of service, we average this percentage over all years for which we have
data and then apply this estimate to the 1984 through 1989 data.29 We

28. It appears as though FAPA was acquired by AIR in 1995, and that this
acquisition is responsible for the lack of published data in 1995. At least
one other researcher using these data shows a similar gap [30]. We were
unable to successfully contact anyone at AIR who could provide us with
data from 1996 or 2003.
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use a similar procedure to impute expected civilian earnings from the
eleventh through thirtieth years of service from 1984 through 1994.30

Once we impute earnings in the manner described above, we use
these data to estimate earnings profiles by year of service for the years
in which we have no data (1995, 1996, and 2003). For 1995 and 1996,
we assume that earnings are equal to the average of the 1994 and
1997 earnings at each year of service. This assumption is probably rea-
sonable. Our data show no change in earnings from 1993 to 1994 and
from 1997 to 1998; consequently, our assumption of no change in
earnings from 1995 to 1996 seems plausible. Similarly, for 2003, we
assume that earnings are equal to the average of the 2002 and 2004
earnings at each year of service.

Figure 7 plots our estimates of civilian pilot earnings by years of ser-
vice for 1985, 1995, and 2005. For ease of comparison, earnings at
each year of service are divided by the average starting salary for pilots
in that year. This allows us to observe the extent to which earnings rise
with experience, and how this growth earnings varies over time.

As figure 7 shows, there are significant differences in wage growth.
For the first ten years of service, the rate at which earnings increase is
slightly higher in 1985 (when earnings at the tenth year of service are
4.9 times as high as starting salaries) than in 2005 (when earnings at
the tenth year of service are 3.8 times as high as starting salaries).
From the tenth through thirtieth years of service, however, wage
growth is significantly higher in the earlier years of data. For example,
the average maximum salary in 1985 was almost 7.4 times as high as
the average starting salary. In contrast, the average maximum salary

29. Since the percentage difference between salaries at the tenth and
second year of service differs for each year between 1984 and 1989,
these calculations ensure that our imputed earnings profiles in these
years pass through the data points that are available to us.

30. Reference [31] uses a similar procedure in its imputation of civilian
earnings, although the authors have fewer years of data on which to
base their estimates. Consequently, our estimated earnings profiles are
different; the extent to which this has an effect on the conclusions of
our analysis is likely to be small.
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in 2005 was only about 4.7 times as high as the average starting salary.
In other words, expected wage growth for civilian pilots in 2005 over
their entire careers was about the same as expected wage growth for
civilian pilots in 1985 through the first ten years of service. These dramatic
differences over time reinforce the need to consider the entire
expected civilian earnings profile.

NFOs

Our estimation strategy for NFOs’ civilian earnings opportunities
closely follows reference [8]. We make use of the March Current Pop-
ulation Surveys, which contain annual data on the labor market expe-
riences of a large cross-section of civilians. To obtain some
comparability with Navy commissioned officers, we restrict our
sample each year to include only full-time, full-year male workers with
a minimum of a 4-year college degree.31 Furthermore, we focus only
on civilians working in engineering and technical occupations. Our

Figure 7. Growth in civilian pilot earnings by years of service—1985, 1995, and 2005
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assumption is that NFOs view these occupations as their best civilian
alternative.32

Using these data, we estimate log earnings regressions separately for
each year, controlling for both race and age.33 The estimated coeffi-
cients allow us to predict civilian earnings for each NFO. This
approach implicitly assumes that NFOs separating from the Navy
have the same civilian earnings opportunities as comparable civilians
that have been working in the private sector. The literature concludes
that, in general, it is reasonable to use the earnings of civilians to
approximate the earnings opportunities of Navy personnel [34].

Labor market conditions

Finally, we make use of data intended to capture the extent to which
economic conditions are favorable. First, we include information on
the number of civilian major airline hires for each year from 1984 to
2005.34 Civilian airlines have a strong preference for Air Force and
Navy pilots because of the training they receive while in military ser-
vice [31]. Consequently, the variation in civilian major airline hires
from one year to the next is a direct measure of the civilian opportu-
nities available to Navy pilots.35

Figure 8 displays these data over the time period on which we focus.
Airline hiring of pilots has varied widely over the past 20 years. For

31. The Current Population Surveys define “full-time” workers as those who
work 35+ hours per week and “full-year” workers as those who work 50+
weeks per year.

32. Reference [32] takes a similar approach, using the annual salary of engi-
neers in the Department of Labor’s National Survey of Professional,
Administrative, Technical, and Clerical Pay: Private Service Industries.

33. We estimate a quadratic in age, which allows us to capture the well-
known fact that earnings increase with age (experience), but at a
decreasing rate [33].

34. These data come from the same sources as our data on civilian pilot
earnings. Because each publication presents data for more than one
year, however, we do not have any gaps in the time series of civilian
major airline hires.
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example, the major airlines hired almost 5,900 new pilots in 1989; by
1993, this number had shrunk to less than 500. Hiring subsequently
increased through 1999, before plummeting in the years right after
September 11th, 2001. In the last few years, it appears as though the
airline industry is recovering, with hiring levels more than doubling
from 2003 to 2004, and again from 2004 to 2005.  

It is useful to compare the data in figure 8 with the continuation rates
of pilots who complete their minimum service requirements (refer
back to figure 4). Pilot retention is negatively correlated with the
number of pilot hires by the major airlines; this correlation is much
stronger once we adjust for differences in the length of pilots’ mini-
mum service requirements over time.36 A closer inspection of the
data (not shown) reveals that these correlations are strongest for jet
and propeller pilots.

35. Air Force pilots make up a higher percentage of the hires by civilian air-
lines; however, the Navy’s share of total hires has remained relatively
constant over time [31].

Figure 8. Pilot hires by major airlines—1984 to 2005
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In contrast, there does not appear to be a relationship between the
number of civilian pilot hires and NFO retention. This is consistent
with our hypothesis that NFOs and pilots face different job opportu-
nities upon completion of their active duty service. However, this
means that we need additional metrics to serve as a proxy for the
labor market conditions faced by NFOs. As an additional control for
economic conditions at the time of the retention decision, then, we
use annual unemployment rates from the Bureau of Labor Statistics
(BLS). Our hypothesis is that the civilian unemployment rate serves
as a reasonable proxy for NFOs.

Descriptive statistics

Table 4 presents descriptive statistics of the variables we use in our
analysis, calculated over the FY84–FY05 time period. These statistics
are calculated for aviators who will complete their minimum service
requirements within 12 months from the time we observe them in the
data. In addition to the data discussed in previous sections, note that
we also include variables describing certain personal characteristics
(e.g., age, marital status), accession source (e.g., Naval Academy,
Officer Candidate School), and characteristics of military service
(e.g., paygrade, length of service). Including this additional informa-
tion is standard practice in the literature since retention often varies
by these characteristics [8].

Table 4 presents retention rates and ACOL values separately for pilots
and NFOs. The significant difference between the average ACOL for
pilots and NFOs is due to the way in which we estimate civilian earn-
ings opportunities for each type of aviator. Negative (positive) ACOL
values imply that our estimate of lifetime civilian earnings is greater
(less) than our estimate of lifetime military earnings. 

36. The correlation between pilot continuation rates and the number of
civilian hires is -0.29. Once we adjust for length of MSR, this correlation
rises to -0.60. Correlations range between -1.0 and +1.0, with +1.0 (-1.0)
signifying perfect positive (negative) correlation. A correlation of 0
would mean that there is no relationship between the two variables.
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Table 4. Descriptive statistics

Variable Mean Variable Mean
Pilotsa 0.66 NFOsa 0.34

Retention rateb 0.82 Retention ratec 0.92
ACOL ($1,000)b -44.4 ACOL ($1,000)c 6.9
Helicopterd 0.33 Jete 0.52
Jetd 0.32 Propellere 0.48
Propellerd 0.34 Personal characteristics

Fiscal year Marrieda 0.68
FY84a 0.05 With childrena 0.34
FY85a 0.07 Femalea 0.03
FY86a 0.05 Malea 0.97
FY87a 0.05 Age 30.2
FY88a 0.05 Whitea 0.92
FY89a 0.05 Blacka 0.02
FY90a 0.06 Hispanica 0.03
FY91a 0.07 Other ethnicitya 0.03
FY92a 0.06 Accession source
FY93a 0.06 Naval Academya 0.25
FY94a 0.05 OCSa 0.24
FY95a 0.04 NROTCa 0.30
FY96a 0.04 Other accession sourcea 0.21
FY97a 0.02 Prior enlisteda 0.17
FY98a 0.04 Characteristics of military service
FY99a 0.03 O-2a 0.03
FY00a 0.03 O-3a 0.95
FY01a 0.03 O-4a 0.02
FY02a 0.03 Length of service (years) 6.2
FY03a 0.04 Labor market conditions
FY04a 0.04 Civilian major airline hires 2,811
FY05a 0.04 Unemployment rate 5.4

a. Proportion with this characteristic is presented.
b. Mean of this characteristic for pilots is presented.
c. Mean of this characteristic for NFOs is presented.
d. Proportion of pilots with this characteristic is presented.
e. Proportion of NFOs with this characteristic is presented.
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Results

In this section, we concentrate on our estimates of the relationship
between compensation and retention, as well as of the relationship
between labor market conditions and retention. Note, however, that
we also include additional factors, listed in table 4, that potentially
affect retention. 

We estimate each model using standard logistic regression. Other,
more sophisticated models have been used in previous studies. How-
ever, logistic regression is a commonly used econometric framework
that allows for a straightforward interpretation of the results. A com-
plete listing of the coefficients for all variables include in the models
on which we focus can be found in appendix B; a discussion of the
relationship between these variables and aviator retention can be
found in appendix C.

Pilots

Pay effects

Table 5 presents our estimates of two key statistics that are of central
interest. The first is the pay elasticity of pilot retention, which measures
the percentage change in retention associated with a 1-percent,
across-the-board increase in basic pay.37 This statistic is typically used
to predict changes in retention due to congressional adjustments to
basic pay. The second is the effect of ACCP on pilot retention, which mea-
sures the percentage-point change in retention associated with a
$1,000-per-year increase in ACCP. This estimate is typically used to
adjust ACCP in order to change the level of pilot retention. These two
statistics are both different representations of the relationship

37. For perspective, a 1-percent increase in contemporaneous basic pay for
an O-3 with 10 years of service is $585.
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between changes in compensation and changes in retention; they are
based on the same estimated relationship in our model.

The coefficient on relative military compensation is positive and sta-
tistically significant, suggesting that increases in military pay do lead
to increases in pilot retention. Specifically, our results indicate that a
1-percent increase in basic pay leads to a 0.55-percent increase in
pilot retention.38 Furthermore, a $1,000-per-year increase in ACCP is
associated with an increase in the retention rate of 0.6 percentage
point.  

As a check of the way in which we specified our model, we examined
an alternate specification that separates military pay from civilian pay
and enters them as separate explanatory variables.39 The theoretical
foundation of ACOL implies that this should make no difference in
estimates of the effect of pay [35]. If the model is properly specified,

38. Throughout this memorandum, we calculate the pay elasticity of reten-
tion using the approach suggested in [5]. First, we use the predicted
coefficients to estimate the average predicted probability of retention.
Second, we increase basic pay by 1 percent and find the new maximum
ACOL value for each person. Third, we use this new value to estimate a
new, average predicted probability of retention using the original coef-
ficients from the regression. Finally, we compare this new prediction to
the original prediction to establish the percentage change in retention.

Table 5. Pay effects—pilot retention model

Effect Estimate
Pay elasticity 0.55 percenta

a. Zero lies outside the 99-percent confidence interval 
for this estimate.

Effect of $1,000-per-year 
increase in ACCP

0.6 percentage pointa

39. The maximum ACOL value is still calculated in the same way; the only
difference is that, once this value is found, the military and civilian com-
ponents of this ACOL value are entered separately in the regression.
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the coefficient on ACOL should equal the coefficient on military pay,
which should be equal (in absolute value) to the coefficient on civil-
ian pay.40 When we estimate this alternate specification, we find that
the coefficient on military pay is statistically indistinguishable (in
absolute value) from the coefficient on civilian pay. This lends cre-
dence to the reliability of our estimates of the effect of pay.

Comparisons with previous literature

It is useful to compare these estimates with those found in the previ-
ous literature. Reference [36] estimates the pay elasticity of Air Force
pilot retention using 1970s data, and finds that a 1-percent increase
in all elements of pay (basic allowances for quarters and subsistence,
after-tax basic pay, and after-tax flight pay) leads to a 0.72-percent
increase in retention of Air Force pilots who are at the expiration of
their minimum service requirements.41 Since [36] measures the
effects of an increase in more elements of compensation than just
basic pay, we conclude that our estimate of the pay elasticity is compa-
rable to this estimate for Air Force pilots.

In both cases, the responsiveness of pilot retention to changes in pay
is significantly less elastic than estimates for enlisted personnel over
the same time period. For example, [35] reports a pay elasticity of 1.5
for Navy enlisted personnel and concludes that there was little varia-
tion in this responsiveness over time.

These differences, however, are not nearly as large as they appear. As
noted in [5] , estimates of the pay elasticity are “extremely sensitive to
the point of evaluation (i.e., the sample average retention rate).” If
we use the same point of evaluation as [35], our estimate of the pay

40. This is due to the assumption that one dollar of military pay has the
same value to individuals as one dollar of civilian pay.

41. See table 13 of [36]. Reference [37] reports the estimated elasticity of
[36] as 0.8. The authors of [36] never explicitly state their estimated
elasticity; however, they note in their summary that “in response to the
5 percent pay increase. . . the percentage of pilots retained increased by
less than 4 percent.” We suspect that this quote is the basis for the esti-
mate of 0.8 reported in [37].
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elasticity of pilot retention rises to 1.44.42 Therefore, we conclude
that our estimates are similar to those for enlisted personnel.

In contrast, our estimates of the effect of ACCP on pilot retention are
significantly lower than those in the literature. For example, refer-
ence [32] estimates the predicted effect of a $1,000 increase in the
present value of the bonus.43 Adjusting these results for inflation, our
comparable estimates are less than half as large. The author of [32],
however, acknowledges that the changes in compensation on which
he focuses are “substantial” and that the reported estimates “are only
a rough approximation for a large change in pay.” This is not the case
for the time period on which we focus, and we have greater confi-
dence in our results.

Differences by pilot community

The impact of pay on retention reported in table 5 is calculated for
all pilots who will satisfy their minimum service requirement within
12 months. We also examine whether there are differences in the
responsiveness to pay of helicopter, jet, and propeller pilots. We re-
estimate our pilot retention model, including all the explanatory vari-
ables in our previous specification, but estimating separate effects of
pay, airline hires, and fiscal year for each type of pilot.44

42. Reference [35] reports an average reenlistment rate of 32 percent over
the FY87-FY99 time period. In contrast, we observe an average pilot
retention rate of 84 percent over the FY84-FY99 time period. Since the
pay elasticity measures the percentage change in retention, the same
percentage-point change in retention becomes a larger percentage change
in retention (which results in a larger pay elasticity) as the point of eval-
uation is lowered.

43. See table 6 of [32].

44. There is not enough variation to estimate three separate models of pilot
retention. Intuitively, estimating each model separately would allow us
to estimate separate effects of each explanatory variable. As a compro-
mise, we estimate separate effects for the explanatory variables that we
suspect, a priori, could have significant different effects on retention. A
complete listing of the coefficients for all variables included in the
model can be found in appendix B.
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Table 6 presents our estimates of the pay effects on retention for each
category of pilot. Each of these estimates is statistically different from
zero; in addition, these estimates are statistically different from one
another. As table 6 shows, propeller pilots are the most responsive to
changes in compensation, with an elasticity of 0.86; helicopter pilots
are significantly less responsive to pay, with an elasticity of only 0.26.
Jet pilots appear more similar to helicopter pilots than to propeller
pilots, with an elasticity of 0.37.45 Based on the results in table 6, then,
we conclude that different types of pilots have measurably different
behavioral responses to changes in compensation.  

Sensitivity analysis

As we have discussed, the ACCP program was significantly changed in
FY00, when all pilots became eligible for the same bonus levels,
regardless of community or manning shortfall. Consequently, we
chose to model aviator retention using the FY84–FY99 time period
since there is variation in compensation within each fiscal year.

To assess the sensitivity of our estimates to this choice, we explored
the addition of more recent data to our estimation sample. Table 7
summarizes these results. Each row of table 7 lists our estimate of the
pay elasticity as we add an additional fiscal year of data. For example,
the first row reproduces our estimate from the FY84–FY99 time

45. These differences are not driven by the “point of evaluation.” If we
assume the same baseline retention rate for each type of pilot, our esti-
mates of the pay elasticities are virtually unchanged.

Table 6. Pay effects—helicopter, jet, and propeller pilots

Type of pilot
Pay

elasticity
Effect of $1,000-per-year 

increase in ACCP
Helicopter 0.26 percenta

a. Zero lies outside the 90-percent confidence interval for this estimate.

0.2 percentage pointa

Jet 0.37 percentb

b. Zero lies outside the 99-percent confidence interval for this estimate.

0.4 percentage pointb

Propeller 0.86 percentb 0.9 percentage pointb
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period, an elasticity of 0.55. The second row displays our estimate of
the pay elasticity when we add an additional year of data (FY00);
including these additional data reduces our estimate of the pay elas-
ticity to 0.49. In general, adding additional years of data reduces our
estimate of the pay elasticity, so that, when we focus on the entire
period for which we have data (FY84 to FY05), our estimated pay elas-
ticity drops to 0.37.  

As table 7 shows, our estimate of the pay elasticity is extremely sensi-
tive to adding these more recent data. It would be surprising if there
was such a dramatic shift in the behavioral responsiveness to changes
in compensation, especially in the span of a few fiscal years. In fact,
the previous literature tends to find evidence against this result [8].
Consequently, we suspect that these lower elasticities result from a
lack of variation in relative military compensation within these fiscal
years.

Finally, we explore the sensitivity of our estimates to our assumptions
about expected civilian earnings. As we have discussed, the assump-
tion that Navy pilots focus only on earnings at major airlines in the
United States is fairly strong. As an alternative, then, we reestimate
our model using expected earnings from working in engineering and

Table 7. Pay elasticity of retention, by 
time period of estimation sample

Time period Estimate
FY84 through FY99

(preferred specification)
0.55 percenta

a. Zero lies outside the 99-percent confidence 
interval for this estimate.

FY84 t hroughFY00 0.49 percenta

FY84 through FY01 0.47 percenta

FY84 through FY02 0.39 percenta

FY84 through FY03 0.38 percenta

FY84 through FY04 0.36 percenta

FY84 through FY05 0.37 percenta
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technical occupations.46 Our estimate of the pay elasticity of pilot
retention falls to 0.44 but is still significantly different from zero.

Labor market conditions

In our discussion of the correlation between pilot continuation rates
and civilian major airline hires, we noted that this relationship
appeared strongest for jet and propeller pilots. Our model of pilot
retention confirms this. We estimate a negative, statistically significant
relationship between the lagged number of major airline hires and
retention of jet and propeller pilots.47 In other words, as civilian
opportunities for pilots improve, more jet and propeller pilots choose
to leave the Navy. In contrast, we do not observe any empirical rela-
tionship between the number of civilian airline hires and retention of
helicopter pilots.

Figure 9 displays the predicted relationship between major airline
hires and retention of jet and propeller pilots. For purposes of illus-
tration, four different combinations are presented for each commu-
nity. First, actual FY05 retention levels (68.6 percent for jet pilots, 57.4
percent for propeller pilots) are displayed in conjunction with actual
2004 civilian major airline hires (1,139 pilots). We use our estimates
to predict jet and propeller pilot continuation rates, holding all else
constant, for three different levels of civilian hires: the minimum over
the 1983–2004 time period (312 pilots in 1983), the actual number of
hires in 2005 (2,510 pilots), and the maximum over the 1983–2004
time period (5,868 pilots in 1989).

As figure 9 shows, our model predicts that, holding all else constant,
pilot retention from FY05 to FY06 would fall, given the significant

46. This is the approach we use when measuring expected civilian earnings
of NFOs.

47. We use the lagged number of civilian major airline hires since there is
an endogenous relationship between the number of pilots that leave the
Navy and the contemporaneous number of pilots hired by civilian air-
lines. Consequently, using the lagged number is more preferred on the-
oretical grounds. However, using the contemporaneous number of
airline hires results in extremely similar estimates.
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increase in civilian hires from 2004 to 2005. For jet pilots, we would
predict a decline in retention of about 3 percentage points; the pre-
dicted decline for propeller pilots is slightly larger (3.5 percentage
points).  

These estimates are smaller than those found in the recent literature.
Reference [31] predicts a 4.8-percentage-point increase in Navy attri-
tion due to a 1,000-person increase in total additional hires by major
airlines. In contrast, our estimates imply a 2.3- to 2.7-percentage-point
reduction in retention rates for jet and propeller pilots, respectively.

Our model implies that increases in ACCP can offset the deleterious
effect of a healthy civilian airline industry on jet and propeller pilot
retention. Combining our community-specific estimates of the ACCP
effect (table 6) with our estimates of the effect of civilian airline hires,
we estimate that the Navy could counteract a 1,000-person increase in
airline hires with a $5,800-per-year increase in ACCP for jet pilots. For
propeller pilots, a $3,000-per-year increase in ACCP would offset the

Figure 9. Predicted relationship between civilian major airline hires and retention of jet and 
propeller pilots
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same increase in hires. Even though the predicted decline in reten-
tion is higher for propeller pilots than for jet pilots, the higher esti-
mated pay elasticity for propeller pilots results in a smaller necessary
increase in ACCP.

We do not find a statistically significant relationship between the civil-
ian unemployment rate and pilot retention. In other words, the level
of civilian major airline hires appears to be a sufficient proxy for the
labor market conditions faced by jet and propeller pilots. For helicop-
ter pilots, we are unable to find any evidence that labor market con-
ditions, above and beyond the effect of expected civilian earnings,
affect retention.

NFOs

Our empirical results for NFOs stand in stark contrast to our results
for pilots. We do not find any statistical evidence of a positive relation-
ship between relative military compensation and NFO retention. We
examined a number of different specifications of our model of NFO
retention, including each of the alternative approaches described in
our discussion of pilot retention. In every case, the coefficient on rel-
ative military compensation is not statistically different from zero.

There are three possible explanations for this finding. The first is an
absence of a behavioral response to financial incentives. While tech-
nically possible, this would be extremely surprising. Previous litera-
ture has been able to estimate a behavioral response for most NFOs
[32],48 and there is a large theoretical and empirical literature sup-
porting the existence of a behavioral relationship. More simply, the
absence of a behavioral response does not make sense. We suspect
that few readers would expect no change in NFO retention if, for
example, ACCP was reduced from $25,000 per year to $0.

48. There are some subcommunities of NFOs for which the author of [32]
is unable to estimate a statistically significant relationship between com-
pensation and retention, but, for the most part, the author does find a
relationship. See, in particular, table 6 of [32].
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Second, it is possible that we have misspecified our model of NFO
retention. This could be due to missing explanatory variables that are
correlated with relative military compensation, or it could be due to
the fact that NFOs respond differently to incentives than the Annual-
ized Cost of Leaving model suggests. This possibility seems less likely
given our robust empirical results for pilots. We do model pilot and
NFO retention separately—a choice based on our belief that the two
groups have disparate job descriptions and civilian earnings opportu-
nities. However, we are not able to identify any factors beyond those
we have discussed that affect NFO, but not pilot, retention.

The third, and, in our opinion, the most likely, explanation is that
there is relatively little variation in NFO retention over the time
period on which we focus. A comparison of figures 4 and 6 makes it
clear that there is significantly more variation in pilot retention than
in NFO retention. The only substantive changes in NFO retention
over the time period occur in FY94 and FY95, when the Navy was
actively drawing down the size of its active duty forces. While the level
of ACCP offered to NFOs did change over the time period, this lack
of variation in retention makes it difficult to estimate a precise statis-
tical relationship between the two variables of interest.

Similarly, we do not find any statistical relationship between changes
in labor market conditions and NFO retention. It is not surprising
that changes in civilian hiring of pilots have no effect; our approach
in modeling NFO retention was based on the premise that factors
other than the civilian airline industry affect the decisions of NFOs.
However, the lack of a relationship between changes in the civilian
unemployment rate and NFO retention runs contrary to our expec-
tations. Again, we suspect that this is due to a lack of variation in NFO
retention over the time period on which we focus.
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Using these estimates to adjust aviator pay

As we have noted, these estimates constitute only some of the infor-
mation that policy-makers need when considering an adjustment to
aviator pay. Setting the appropriate level of aviator pay, from a cost-
effectiveness standpoint, depends on three factors: (1) the Navy’s
requirements for aviators, (2) the expected level of aviator retention,
and (3) the responsiveness of aviators to changes in financial com-
pensation. Our estimates of the relationship between changes in com-
pensation and retention inform this third factor. In addition, our
estimates of the relationship between changes in labor market condi-
tions and retention inform the second factor since expectations
about civilian earnings opportunities will affect the expected level of
aviator retention.

N13’s intent is to combine our empirical results with a model of avia-
tor retention developed jointly by SAG Corporation and The Lewin
Group. Although this modeling is not complete at the time of this
research memorandum, here we briefly describe how our estimates
can be used.49 Suppose, for example, that this modeling were to con-
clude that the expected level of aviator retention is insufficient to
meet the Navy’s requirements for aviators. Our empirical results dem-
onstrate that, for pilots, increases in pay will raise retention. Further-
more, our measured responsiveness of pilots to changes in financial
compensation determines the extent to which the Navy should raise
pilot pay to alleviate this shortage.

As our results show, the expected level of aviator retention depends
on factors other than pay. In principle, future projections of changes
in the environment faced by aviators can also inform the structuring
of aviator pay. For example, we estimate a negative relationship

49. The previous literature also contains examples of this approach to set-
ting aviator pay. For example, see reference [38].
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between the level of civilian airline hiring and pilot retention. If pro-
jected trends in the civilian airline industry are significantly positive,
our analysis suggests that increases in pilot pay offset the deleterious
effect on retention.

Two additional observations are worth noting here. The first con-
cerns the implications of the lack of a statistical relationship between
pay and NFO retention. This probably does not mean that no relation-
ship exists. However, the lack of a reliable estimate makes it difficult
to recommend changes in compensation if NFO retention is found to
be lower than needed. Policy-makers may choose to use older esti-
mates found in the literature; alternatively, they may choose to use
our pilot estimates as a proxy of the responsiveness of NFOs to
changes in pay. Further analysis is needed to assess the behavioral
response of NFOs to any subsequent changes in compensation.

Second, we note that the evolution of Aviation Career Continuation
Pay—from a pay targeted to communities with shortages to an across-
the-board pay for all aviators—is not consistent with the Department
of the Navy’s guiding principles for a compensation strategy [2]. One
of these principles is that compensation provide strategic best value,
maximizing mission contribution while minimizing cost. ACCP is
more targeted than, for example, basic pay, since it is paid only to avi-
ators who have the appropriate qualifications. However, it is not as tar-
geted as it could be, or even as targeted as it used to be, since it is not
tied to communities with shortages. Paying any additional ACCP to
communities without manning shortages generates additional costs,
without any measurable benefit.

The consequences of this evolution can be seen by revisiting our esti-
mates of the factors affecting pilot retention. We estimate different
behavioral responses to compensation of helicopter, jet, and propel-
ler pilots, and find an effect of civilian airline hiring on only jet and
propeller pilot retention. Consequently, our analysis demonstrated
that different changes to ACCP would be necessary to offset changes
in the civilian earnings opportunities affecting pilots. Paying the same
level of additional ACCP to all pilots would be more expensive than
paying the community-specific levels that would offset these changes.
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Conclusions

Our analysis suggests that increases in relative military pay do lead to
increases in pilot retention. Specifically, our results indicate that a
1-percent increase in basic pay leads to a 0.55-percent increase in
retention. This estimate can be used to predict changes in pilot reten-
tion due to congressional adjustments in basic pay. Furthermore, a
$1,000-per-year increase in ACCP is associated with an increase in the
retention rate of 0.6 percentage point. This estimate can be used to
adjust aviator pay in order to align pilot retention with requirements.
In both cases, the data suggest that responsiveness to compensation
is highest for propeller pilots and lowest for helicopter pilots.

In contrast, we do not find any statistical evidence supporting a posi-
tive relationship between relative military compensation and NFO
retention. We suspect this is due to the relatively little variation in
NFO retention over the time period on which we focus, rather than
the actual absence of a behavioral response to financial incentives.

We also observe a relationship between civilian labor market condi-
tions and pilot retention. Specifically, a 1,000-person increase in total
additional hires by major airlines would reduce jet and propeller pilot
retention by 2 to 3 percentage points. In principle, then, increases in
ACCP can offset the deleterious effect of a healthy civilian airline
industry on pilot retention. For NFOs, we do not find any statistical
evidence supporting a relationship between civilian labor market
conditions and retention.

These estimates provide only some of the information that policy-
makers need when considering an adjustment to aviator pay. Setting
the appropriate level of pay, from a cost-effectiveness standpoint,
depends on (1) the Navy’s requirement for aviators, (2) the expected
level of aviator retention, and (3) the responsiveness of aviators to
changes in financial compensation. N13’s intent is to combine our
empirical results with a model of aviator retention developed jointly
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by SAG Corporation and The Lewin Group. This combination of
modeling efforts will help the Navy assess whether aviator pay is set
appropriately, as well as help determine whether the Navy has the stat-
utory authority to offer a sufficient level of ACCP.

The lack of a statistical relationship between pay and NFO retention
complicates this assessment. Policy-makers may choose to use older
estimates found in the literature; alternatively, they may choose to use
our pilot estimates as a proxy of the responsiveness of NFOs to
changes in compensation. Further analysis is needed to assess the
behavioral response of NFOs to any subsequent changes in
compensation.

Finally, we note that the evolution of ACCP, from a pay targeted to
communities with shortages to an across-the-board pay for all avia-
tors, is not consistent with the Department of the Navy’s guiding prin-
ciples for a compensation strategy. ACCP is still targeted to aviators,
but it is no longer targeted to address specific manning problems
within the naval aviation community. Paying any additional ACCP to
communities without manning shortages generates additional costs
with no measurable benefit. We recommend that the Navy revisit how
it compensates aviators to ensure that any increases in ACCP are
explicitly tied to manning shortages in specific communities.
46



References

 [1] Office of the Under Secretary of Defense for Personnel and
Readiness. Report of the Ninth Quadrennial Review of Military
Compensation, Volume I. Washington, DC: United States Gov-
ernment Printing Office, Mar 2002

 [2] Michael Hansen and Martha Koopman. Military Compensation
Reform in the Department of the Navy, Dec 2005 (CNA Research
Memorandum D0012889)

 [3] Defense Advisory Committee on Military Compensation. The
Military Compensation System: Completing the Transition to an All-
Volunteer Force. Washington, DC: United States Government
Printing Office, Apr 2006

 [4] Office of the Secretary of Defense. Military Compensation Back-
ground Papers, 6th edition. Washington, DC: United States Gov-
ernment Printing Office, May 2005

 [5] Matthew Goldberg. A Survey of Enlisted Retention: Models and
Findings, Nov 2001 (CNA Research Memorandum D0004085)

 [6] John Enns, Gary Nelson and John Warner. “Retention and
Retirement: The Case of the U.S. Military.” Policy Sciences 17,
1984: 101-121

 [7] John Warner and Matthew Goldberg. “The Influence of Non-
Pecuniary Factors on Labor Supply: The Case of Navy
Enlisted Personnel.” Review of Economics and Statistics 66(1),
Feb 1984: 26-35

 [8] Michael Hansen and Jennie Wenger. “Is the Pay Responsive-
ness of Enlisted Personnel Decreasing?” Defence and Peace Eco-
nomics 16(1), Feb 2005: 29-43
47



 [9] Donald Cymrot. A Critical Evaluation of the Cumulative Continu-
ation Rate, Jul 1988 (CNA Research Memorandum 88-113)

 [10] Bernard Rostker et al. The Defense Officer Personnel Management
Act of 1980: A Retrospective Assessment, 1993 (RAND Report R-
4246-FMP)

 [11] Roland Yardley et al. OPNAV N14 Quick Reference: Officer Man-
power and Personnel Governance in the U.S. Navy: Law, Policy, and
Practice, 2005 (RAND Technical Report TR-264-NAVY)

 [12] Richard Buddin et al. Promotion Tempo and Enlisted Retention,
1992 (RAND Report R-4135-FMP)

 [13] Michael Hansen and Thomas Husted. The Case for Voluntary
Separation Pay, May 2005 (CNA Research Memorandum
D0011959)

 [14] CDR Massie Hughes and LT Ian Hawley. Annual Report on Avi-
ation Career Incentive Pay (ACIP) and Aviation Continuation Pay
(ACP), Jan 2006 (Information Paper for the Assistant Secre-
tary of the Navy, Manpower and Reserve Affairs)

 [15] John T. Warner and Saul Pleeter. “The Personal Discount
Rate: Evidence From Military Downsizing Programs.” The
American Economic Review 91(1), 2001: 33-53

 [16] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1984. Atlanta, GA, 1984

 [17] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1985. Atlanta, GA, 1985

 [18] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1986. Atlanta, GA, 1986

 [19] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1987-1988. Atlanta, GA, 1987

 [20] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1988-1989. Atlanta, GA, 1988
48



 [21] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1990-1991. Atlanta, GA, 1990

 [22] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1992-1993. Atlanta, GA, 1992

 [23] Future Aviation Professionals of America. Career Pilot Salary
Survey, 1993-1994. Atlanta, GA, 1993

 [24] Aviation Information Resources, Inc. 1997-1998 US Airlines
Salary Survey. Atlanta, GA, 1997

 [25] Aviation Information Resources, Inc. 1999-2000 US Airlines
Salary Survey. Atlanta, GA, 1999

 [26] Aviation Information Resources, Inc. 2000-2001 US Airlines
Salary Survey. Atlanta, GA, 2000

 [27] Aviation Information Resources, Inc. 2001-2002 US Airlines
Salary Survey. Atlanta, GA, 2001

 [28] Aviation Information Resources, Inc. 2004 US Airlines Salary
Survey. Atlanta, GA, 2004

 [29] Aviation Information Resources, Inc. 2005-2006 US Airlines
Salary Survey. Atlanta, GA, 2005

 [30] Richard Fullerton. “An Empirical Assessment of US Air Force
Pilot Attrition.” Defence and Peace Economics 14(5), Oct 2003:
343-355

 [31] Marc Elliott, Kanika Kapur, and Carole Gresenz. Modeling the
Departure of Military Pilots From the Services, 2004 (RAND Report
MR-1327-OSD)

 [32] Donald Cymrot. Implementation of the Aviation Continuation Pay
(ACP) Program, Apr 1989 (CNA Research Memorandum 89-
61)

 [33] Katharine G. Abraham and Henry S. Farber. “Job Duration,
Seniority and Earnings.” The American Economic Review 77(3),
Jun 1987: 278-297
49



 [34] Michael L. Hansen and Jennie W. Wenger with David Gregory
and Lynda G. Houck. Construction of an ACOL Framework:
Theoretical Guidelines and Practical Considerations, Jul 2001
(CNA Memorandum D0004380)

 [35] Michael Hansen and Jennie Wenger. Why Do Pay Elasticity
Estimates Differ? Mar 2002 (CNA Research Memorandum
D0005644)

 [36] Glenn Gotz and John McCall. A Dynamic Retention Model for Air
Force Officers: Theory and Estimates, Dec 1984 (RAND Report R-
3028-AF)

 [37] John Warner and Beth Asch. “The Economics of Military
Manpower.” In K. Hartley and T. Sandler (eds.), Handbook of
Defense Economics, Volume I. New York: Elsevier Science, 1995
(pp. 347-398)

 [38] Donald Cymrot. An Examination of Inventories and Requirements
for Mid-Grade Aviators, Jun 1989 (CNA Research Memoran-
dum 89-77)
50



Appendix A
Appendix A: Summary of ACCP amounts

Table 8 contains a summary of the Aviation Career Continuation Pay
amounts available to aviators, by community, over the FY84–FY06
time period. We are extremely grateful to CDR Hughes, the Aviation
Officer Community Manager, for providing us with these data. See
table 3 for a detailed summary of structural changes to the ACCP pro-
gram over this time period.

Table 8. ACCP amounts—FY84 to FY06

ACCP amount per year

Fiscal year
Pilot/
NFO Community

Long-term
agreements

Short-term
agreements

1984 All Aviators $6,000 $4,000 / $6,000
1985 AQDs: DA4, DA9, 

DA2, DA7, DB2, 
DB4, DB6, DC4, 
DF2, DL2, DL3, DD1, 
DD2, DD3, DD4, 
DS1, DS2, DP8, All 
DV & All DWa

$6,000 $4,000 / $6,000

1986 AQDs: DA4, DA9, 
DA2, DA7, DB2, 
DB4, DB6, DC4, 
DF2, DL2, DL3, DD1, 
DD2, DD3, DD4, 
DS1, DS2, DP8, All 
DV & All DW

$6,000 $4,000 / $6,000

1987 AQDs: DA4, DA9, 
DA2, DA7, DB2, 
DB4, DB6, DC4, 
DF2, DL2, DL3, DD1, 
DD2, DD3, DD4, 
DS1, DS2, DP8, All 
DV & All DW

$6,000 $4,000 / $6,000

1988 VF, VA, VAM, VAQ, 
VAW, VS, VQ, VRC, 
All Helosb

$6,000 $4,000 / $6,000

1989 Pilot HC, HSL $7,000 $3,500 / $4,500
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HM, HS $6,000 $3,000 / $4,000
VAL/VFA $10,000 $5,000 / $6,000
VAM $12,000 $6,000
VAQ $12,000 $6,000
VAW $11,000 $5,500 / $6,000
VF $10,000 $5,000 / $6,000
VP $8,000 $4,000 / $5,000
VQ (Jet) $10,000 $5,000 / $6,000
VQ (Prop) $8,000 $4,000 / $5,000
VS $10,000 $5,000 / $6,000

NFO VAL/VFA $10,000 $5,000 / $6,000
VAQ $4,000 $2,000 / $3,000
VAW $4,000 $2,000 / $3,000
VF $4,000 $2,000 / $3,000
VQ (Prop) $4,000 $2,000 / $3,000

1990 Pilot HC, HSL $9,000 $4,500
HM, HS $6,000 $3,000
VAL/VFA $12,000 $6,000
VF $12,000 $6,000
VAM $12,000 $6,000
VAQ $12,000 $6,000
VAW $12,000 $6,000
VP $10,000 $5,000
VQ (EW Jet) $12,000 $6,000
VQ (TACAMO/EP-3) $10,000 $5,000
VS $12,000 $6,000

NFO VAL/VFA $12,000 $6,000
VAQ $6,000 $3,000
VAW $6,000 $3,000
VF $6,000 $3,000
VQ (TACAMO/EP-3) $6,000 $3,000

1991 Pilot HC, HSL $9,000 $4,500
HM, HS $6,000 $3,000
VF $12,000 $6,000
VAL/VFA $12,000 $6,000
VAM $12,000 $6,000
VAQ $12,000 $6,000

Table 8. ACCP amounts—FY84 to FY06 (continued)

ACCP amount per year

Fiscal year
Pilot/
NFO Community

Long-term
agreements

Short-term
agreements
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VAW $12,000 $6,000
VP $10,000 $5,000
VQ (EW Jet) $12,000 $6,000
VQ (TACAMO/EP-3) $10,000 $5,000
VS $12,000 $6,000

NFO VAL/VFA $12,000 $6,000
VAQ $6,000 $3,000
VAW $6,000 $3,000
VF $6,000 $3,000
VQ (TACAMO/EP-3) $6,000 $3,000

1992 Pilot HC $9,000 $4,500
HS, HSL, HM $6,000 $3,000
VAL/VFA $12,000 $6,000
VAM $12,000 $6,000
VAQ $12,000 $6,000
VAW $12,000 $6,000
VF $12,000 $6,000
VP $10,000 $5,000
VQ (EW Jet) $12,000 $6,000
VQ (TACAMO/EP-3) $10,000 $5,000
VS $12,000 $6,000

NFO VAL/VFA $12,000 $6,000
VAQ (NFO) $3,000 $1,500
VAW (NFO) $3,000 $1,500
VF (NFO) $6,000 $3,000
VQ (TACAMO/EP-3 
NFO)

$3,000 $1,500

1993 Pilot VA $9,000c n/a
VAQ $12,000 n/a
VAW $12,000 n/a
VF $12,000 n/a
VFA $12,000 n/a
VQ (EW Jet) $12,000 n/a
VQ (TACAMO/EP-3) $12,000 n/a
VS $9,000 n/a

1994 Pilot HM $9,000 n/a
VF $6,000 n/a

Table 8. ACCP amounts—FY84 to FY06 (continued)

ACCP amount per year

Fiscal year
Pilot/
NFO Community

Long-term
agreements

Short-term
agreements
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VFA $12,000 n/a
VAQ $12,000 n/a
VQ (EW Jet) $12,000 n/a
VQ (TACAMO/EP-3) $12,000 n/a
VS $12,000 n/a

1995 Pilot VAQ $12,000 n/a
VAW $4,000 n/a
VFA $12,000 n/a
VQ (EW Jet) $9,000 n/a
VQ (TACAMO) $12,000 n/a
VS $9,000 n/a

1996 Pilot VAQ (EA-6) $12,000 n/a
VAW (E-2/C-2) $8,000 n/a
VF (F-14) $12,000 n/a
VFA (F/A-18) $12,000 n/a
VQ (ES-3) $12,000 n/a
VQ (E-6A) $12,000 n/a
VS (S-3) $12,000 n/a

1997 Pilot HS: SH-60F/SH-3H $10,000 n/a
VAW: EA-6 $12,000 n/a
VF: F-14 $12,000 n/a
VFA: F/A-18 $12,000 n/a
VQ: EP-3 $9,000 n/a
VQ: E-6A $12,000 n/a
VS: S-3 $12,000 n/a

NFO VAW: EA-6 $12,000 n/a
VFA: F/A-18 $12,000 n/a
VQ: EP-3 $12,000 n/a

1998 Pilot VAQ $19,000 n/a
VAW $10,000 n/a
VF $17,000 n/a
VFA $17,000 n/a
VP $10,000 n/a
VS $19,000 n/a

NFO VAQ $10,000 n/a
1999 All Aviators n/a $12,000
2000 Pilot All Pilots $25,000 $15,000

Table 8. ACCP amounts—FY84 to FY06 (continued)

ACCP amount per year

Fiscal year
Pilot/
NFO Community

Long-term
agreements

Short-term
agreements
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2000 NFO All NFOs $15,000 $15,000
2001 Pilot All Pilots $25,000 $15,000
2001 NFO All NFOs $15,000 $15,000
2002 Pilot All Pilots $25,000 $15,000 / $25,000
2002 NFO All NFOs $15,000 $15,000
2003 Pilot All Pilots $25,000 $15,000 / $25,000
2003 NFO All NFOs $15,000 $15,000
2004 Pilot All Pilots $25,000 $15,000 / $25,000
2004 NFO All NFOs $15,000 $15,000
2005 Pilot All Pilots $25,000 $15,000
2005 NFO All NFOs $15,000 $15,000
2006 All Aviators $25,000 $15,000

a. For the years 1985-1987, the eligible communities were listed by primary AQD—the Additional Qualification 
Designation. It specifies which platforms the aviators are qualified to fly.

b. Eligibility for VF and VS NFOs expired on March 31, 1988.
c. The eligibilty of VA pilots expired on May 15, 1993. 

Table 8. ACCP amounts—FY84 to FY06 (continued)

ACCP amount per year

Fiscal year
Pilot/
NFO Community

Long-term
agreements

Short-term
agreements
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Appendix B: Regressions

Table 9 lists the coefficients and standard errors for each variable in
our baseline pilot retention model, estimated using a standard logis-
tic regression. The fourth column presents the probability that the
sample coefficient is equal to zero, and is used to determine the sta-
tistical significance of each estimate. For example, a probability less
than 0.01 means that zero lies outside the 99-percent confidence
interval for this estimate. The coefficient on the ACOL variable is
used to generate our estimates of the pay effects listed in table 5.  

Table 9. Logit results—baseline pilot retention model

Independent variable Coefficient
Standard

error

Probability
coefficient
equals zero

ACOL 0.060 0.010 0.000
Civilian major airline hires 0.000 0.000 0.000
Propeller -0.363 0.075 0.000
Helicopter 0.877 0.089 0.000
VA platform 0.520 0.147 0.000
VQ-PROP platform -0.392 0.224 0.081
VQ-TAC platform (jet) -1.145 0.285 0.000
VQ-TAC platform (prop) -0.672 0.170 0.000
3 years of service 5.439 1.030 0.000
4 years of service 6.642 0.892 0.000
5 years of service 4.891 0.856 0.000
6 years of service 4.052 0.842 0.000
7 years of service 3.670 0.835 0.000
8 years of service 3.248 0.819 0.000
9 years of service 3.241 0.822 0.000
10 years of service 2.591 0.748 0.001
11 years of service 2.465 0.752 0.001
12 years of service 1.647 0.764 0.031
13 years of service 1.427 0.789 0.071
O-2 0.157 0.745 0.833
O-3 -0.719 0.486 0.139
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Table 10 lists the coefficients and standard errors for each variable in
our pilot retention model with separate effects for helicopter, jet, and
propeller pilots, estimated using a standard logistic regression. The
fourth column presents the probability that the sample coefficient is
equal to zero and is used to determine the statistical significance of
each estimate. For example, a probability less than 0.01 means that
zero lies outside the 99-percent confidence interval for this estimate.

Female -0.267 0.183 0.144
Married 0.134 0.067 0.044
With Children 0.186 0.069 0.007
Age -1.247 0.375 0.001
Age Squared 0.020 0.006 0.001
Black -0.260 0.197 0.188
Hispanic 0.060 0.188 0.751
Other ethnicity 0.061 0.213 0.775
Prior Enlisted -0.129 0.090 0.148
Naval Academy 0.635 0.119 0.000
OCS -0.248 0.096 0.010
NROTC 0.366 0.110 0.001
Unemployment rate 0.029 0.075 0.700
FY85 -0.594 0.170 0.000
FY86 0.473 0.191 0.013
FY87 -0.593 0.138 0.000
FY88 -0.580 0.122 0.000
FY89 -0.811 0.197 0.000
FY91 -0.834 0.170 0.000
FY92 -0.105 0.140 0.452
FY93 0.610 0.182 0.001
FY94 -0.040 0.235 0.866
FY95 0.039 0.236 0.867
FY96 0.300 0.216 0.166
FY97 -0.213 0.233 0.359
FY98 -0.431 0.166 0.009
Constant 20.715 5.747 0.000
Sample size 10,719

Table 9. Logit results—baseline pilot retention model (continued)

Independent variable Coefficient
Standard

error

Probability
coefficient
equals zero
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The coefficients on the ACOL variables are used to generate our esti-
mates of the pay effects listed in table 6. 

Table 10. Logit results—pilot retention model with separate effects for 
helicopter, jet, and propeller pilots

Independent variable Coefficient
Standard 

Error

Probability 
coefficient 
equals zero

ACOL (Jet) 0.036 0.014 0.008
ACOL (Propeller) 0.071 0.014 0.000
ACOL (Helicopter) 0.052 0.029 0.069
Civilian major airline hires 

(Jet)
0.000 0.000 0.109

Civilian major airline hires 
(Propeller)

0.000 0.000 0.236

Civilian major airline hires 
(Helicopter)

0.000 0.000 0.939

VA Platform 0.449 0.153 0.003
VQ-PROP Platfom -0.393 0.229 0.087
VQ-TAC Platform (Jet) -1.583 0.295 0.000
VQ-TAC Platform (Propeller) -0.728 0.174 0.000
3 years of service 5.046 1.063 0.000
4 years of service 6.211 0.928 0.000
5 years of service 4.421 0.894 0.000
6 years of service 3.650 0.879 0.000
7 years of service 3.271 0.870 0.000
8 years of service 2.807 0.855 0.001
9 years of service 2.758 0.851 0.001
10 years of service 2.269 0.778 0.004
11 years of service 2.181 0.775 0.005
12 years of service 1.252 0.792 0.114
13 years of service 1.155 0.801 0.150
O-3 -0.809 0.565 0.152
O-4 -0.071 0.748 0.925
Female -0.278 0.184 0.130
Married 0.134 0.067 0.046
With Children 0.184 0.069 0.008
Age -1.158 0.377 0.002
Age Squared 0.019 0.006 0.002
Black -0.256 0.199 0.198
Hispanic 0.055 0.189 0.771
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Other ethnicity 0.076 0.215 0.722
Prior Enlisted -0.102 0.091 0.263
Naval Academy 0.628 0.120 0.000
OCS -0.260 0.097 0.007
NROTC 0.356 0.110 0.001
Unemployment rate (Jet) -0.027 0.249 0.912
Unemployment rate 

(Propeller)
0.213 0.247 0.387

Unemployment rate 
(Helicopter)

0.145 0.129 0.261

FY85 (Jet) -0.708 0.424 0.095
FY85 (Propeller) -0.272 0.426 0.523
FY85 (Helicopter) 0.044 0.396 0.911
FY86 (Jet) 0.693 0.288 0.016
FY86 (Propeller) 0.166 0.304 0.587
FY86 (Helicopter) 0.392 0.613 0.522
FY87 (Jet) -0.371 0.229 0.105
FY87 (Propeller) -0.837 0.203 0.000
FY87 (Helicopter) -0.226 0.352 0.520
FY88 (Jet) -0.373 0.255 0.142
FY88 (Propeller) -0.615 0.247 0.013
FY88 (Helicopter) -0.494 0.321 0.124
FY89 (Jet) -0.630 0.425 0.138
FY89 (Propeller) -0.780 0.422 0.064
FY89 (Helicopter) -0.063 0.482 0.896
FY91 (Jet) -0.300 0.294 0.307
FY91 (Propeller) -1.099 0.285 0.000
FY91 (Helicopter) -0.507 0.420 0.227
FY92 (Jet) -0.037 0.232 0.873
FY92 (Propeller) -0.044 0.224 0.845
FY92 (Helicopter) -0.036 0.317 0.911
FY93 (Jet) 0.716 0.294 0.015
FY93 (Propeller) 0.754 0.275 0.006
FY93 (Helicopter) 0.580 0.390 0.137
FY94 (Jet) 0.314 0.553 0.570
FY94 (Propeller) 0.529 0.538 0.326

Table 10. Logit results—pilot retention model with separate effects for 
helicopter, jet, and propeller pilots (continued)

Independent variable Coefficient
Standard 

Error

Probability 
coefficient 
equals zero
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Finally, table 11 lists the coefficients and standard errors for each vari-
able in our baseline NFO retention model, estimated using a stan-
dard logistic regression. The fourth column presents the probability
that the sample coefficient is equal to zero, and is used to determine
the statistical significance of each estimate. For example, a probability
less than 0.01 means that zero lies outside the 99-percent confidence
interval for this estimate. Since the coefficient on the ACOL variable
is not statistically different from zero, we do not estimate a pay elastic-
ity of NFO retention. 

FY94 (Helicopter) -0.118 0.441 0.789
FY95 (Jet) 0.696 0.666 0.296
FY95 (Propeller) 0.142 0.642 0.825
FY95 (Helicopter) 0.315 0.428 0.461
FY96 (Jet) 0.651 0.614 0.289
FY96 (Propeller) 0.505 0.571 0.376
FY96 (Helicopter) 0.587 0.409 0.151
FY97 (Jet) 0.512 0.654 0.433
FY97 (Propeller) -0.319 0.576 0.579
FY97 (Helicopter) 0.185 0.415 0.656
FY98 (Jet) 0.606 0.486 0.212
FY98 (Propeller) -0.530 0.466 0.255
FY98 (Helicopter) -0.644 0.309 0.037
FY99 (Jet) 0.418 0.585 0.476
FY99 (Propeller) 0.099 0.583 0.865
Constant 18.708 6.088 0.002
Sample size 10,719

Table 10. Logit results—pilot retention model with separate effects for 
helicopter, jet, and propeller pilots (continued)

Independent variable Coefficient
Standard 

Error

Probability 
coefficient 
equals zero
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Table 11. Logit results—baseline NFO retention model

Independent variable Coefficient
Standard 

Error

Probability 
coefficient 
equals zero

ACOL -0.013 0.027 0.625
Jet 0.345 0.601 0.566
VA Platform 0.154 0.597 0.796
VAQ Platform 0.394 0.603 0.514
VAW Platform 0.435 0.413 0.292
VF Platform 0.169 0.593 0.775
VP Platform 0.466 0.382 0.222
VS Platform 0.222 0.592 0.707
VQ-JET Platform 0.425 0.679 0.532
VQ-PROP Platform 0.301 0.453 0.507
VQ-TAC Platform 1.173 0.506 0.020
4 years of service -2.955 0.738 0.000
5 years of service -3.194 0.747 0.000
6 years of service -3.250 0.767 0.000
7 years of service -3.817 0.813 0.000
8 years of service -3.083 0.972 0.002
9 years of service -3.039 1.157 0.009
10 years of service -3.761 1.709 0.028
O-2 -2.576 1.516 0.089
O-3 -0.085 1.435 0.953
Female -0.910 0.350 0.009
Married 0.202 0.128 0.115
With Children -0.184 0.137 0.178
Age -1.851 0.814 0.023
Age Squared 0.032 0.013 0.015
Black 0.549 0.469 0.242
Hispanic 0.125 0.302 0.678
Other ethnicity 0.271 0.329 0.409
Prior Enlisted 0.031 0.197 0.876
Naval Academy -0.255 0.274 0.352
NFO Candidate -0.585 0.259 0.024
NROTC 0.038 0.271 0.887
Unemployment rate 0.052 0.107 0.629
FY85 0.480 0.336 0.153
FY86 0.974 0.385 0.012
FY87 0.073 0.291 0.801
FY88 0.341 0.344 0.320
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FY89 -0.001 0.339 0.997
FY90 0.313 0.353 0.375
FY91 0.073 0.298 0.806
FY92 0.256 0.312 0.411
FY93 0.020 0.321 0.949
FY94 -0.791 0.281 0.005
FY95 -0.904 0.299 0.002
FY96 0.002 0.325 0.994
FY97 -0.210 0.363 0.562
FY98 -0.313 0.336 0.352
Constant 31.949 12.425 0.010
Sample size 5,550

Table 11. Logit results—baseline NFO retention model (continued)

Independent variable Coefficient
Standard 

Error

Probability 
coefficient 
equals zero
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Appendix C: Results of the baseline models

We present the marginal effects from our baseline models for pilots
and NFOs separately (appendix B). The independent variables are
divided into three categories: characteristics of military service,
demographic characteristics, and fiscal year effects.

The interpretation of the marginal effects depends on whether the
variable can assume a range of values or is an indicator variable,
which can either be zero or one. The marginal effects on variables
that can have a range of values, such as age, indicate the percentage-
point change in retention given a one-unit change in the variable,
holding all other independent variables constant. The marginal
effects for indicator variables, such as accession source, measure the
percentage-point change in retention for people with that character-
istic relative to a comparison group, again holding all other indepen-
dent variables constant. 

Pilots

Characteristics of military service

Table 12 presents the estimates for the effects of military characteris-
tics on aviator retention. The predicted probability for each variable
represents the retention rate if all pilots in the model had that char-
acteristic; therefore, the 0.92 predicted probability for helicopter
pilots means that, if all pilots were helicopter pilots, retention would
be 92 percent. The marginal effects represent the percentage-point
differences in retention between a characteristic and a reference
group. For example, the marginal effect of -0.14 on propeller pilots
means that the probability of a pilot staying is 14 percentage points
lower for a propeller pilot than for an helicopter pilot, all else equal.
The percentage change column displays the change in retention as a
percentage. The 14-percentage-point difference between helicopter
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and propeller pilots implies that propeller pilots have retention that
is 15 percent below that of helicopter pilots.  

Platform/community

The marginal effects show that helicopter pilots have retention that
is 14 percentage points higher than propeller pilots and 9 percentage
points higher than jet pilots. One hypothesis consistent with this
result is that we did not perfectly specify civilian earnings opportuni-
ties for these different types of pilots. We implicitly assumed that all
pilots, regardless of platform, faced the same probability of being
hired as a pilot by a major airline. If helicopter pilots are less likely to
be hired for these positions, our estimates of civilian earnings over-
state the earnings opportunities for helicopter pilots. However, this
hypothesis also implies that we would observe higher retention of

Table 12. Marginal effects of significant military variables—Pilot model

Independent variable
Predicted 

probability
Marginal 

effect
Percentage 

change
Platform/community

Helicopter 0.92
Propeller 0.78 -0.14 -15

VQPROP
subcommunity

0.71 -0.07 -7

VQTAC (prop) 
subcommunity

0.66 -0.12 -13

Jet 0.83 -0.09 -10
VA subcommunity 0.89 0.06 6
VQTAC (jet) 
subcommunity

0.64 -0.19 -21

Years of service
4 years of service 0.98
5 years of service 0.89 -0.09 -9
6 years of service 0.80 -0.18 -18
7 years of service 0.74 -0.24 -25
8 years of service 0.66 -0.32 -32

Accession source
Other Accession Source 0.82
Naval Academy 0.89 0.07 8
Officer Candidate School 0.79 -0.03 -4
NROTC 0.87 0.05 5
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propeller pilots than of jet pilots. In fact, our estimates show the
opposite, with propeller pilot retention 5 percentage points lower
than jet pilot retention.

For both jet pilots and propeller pilots, we also observe significant dif-
ferences in retention for a few different types of pilots. Jet pilots in the
VA subcommunity are 6 percent more likely to stay than all other jet
pilots; those in the VQ-TAC subcommunity are 21 percent less likely
to stay. Similarly, propeller pilots in the VQ-PROP (VQ-TAC) subcom-
munity are 7 (13) percent less likely to stay than all other propeller
pilots. 

Years of service

Table 13 shows the distribution of years of service within the sample
population of pilots. As table 13 shows, there are relatively few obser-
vations outside the 4- to 8-year range. While we include all observa-
tions in our model of pilot retention, the small sample sizes in this
table lead us to present only marginal effects for people with 4 to 8
years of service.  

Table 13. Years of service distribution—pilots

Years of 
service Frequency Percentage

3 304 2.8
4 856 8.0
5 3,578 33.4
6 3,825 35.7
7 1,066 9.9
8 734 6.8
9 178 1.7
10 70 0.7
11 42 0.4
12 28 0.3
13 24 0.2
14 14 0.1
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The marginal effects of years of service show a negative relationship
between retention and the amount of time that a person has spent in
the Navy. Since we measure retention for personnel approaching
completion of their minimum service requirements, this result
implies a negative relationship between retention and length of MSR.
For example, all else equal, a pilot reaching MSR in the 8th year of
service is 32 percent less likely to stay than a servicemember reaching
MSR in the 4th year of service.

Accession source

The marginal effects for our accession source variables indicate that
officers who attended the Naval Academy or participated in a
NROTC program are significantly more likely to stay in the Navy than
officers who accessed through Officer Candidate School. These
results are consistent with well-known differences in retention by
accession source. While we find significant differences by accession
source, note that we find no significant differences in retention
between pilots who were and were not prior enlisted personnel.

Paygrade

We do not find significant differences in retention by paygrade.
There are two probable explanations for this finding. First, as table 14
shows, virtually all pilots are O-3s at the completion of their minimum
service requirements. This lack of variation in the data makes it less
likely that we would find significant differences in retention. Second,
our estimates of relative military compensation incorporate informa-
tion about a person’s paygrade. A reasonable interpretation, then, is
that there are no differences in retention by paygrade, above and
beyond the effect of paygrade on expected military earnings.  

Table 14. Paygrade distribution - pilots

Paygrade Frequency Percentage
O-2 350 3.3
O-3 10,211 95.3
O-4 158 1.5
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Demographic characteristics

Marginal effects for the statistically significant demographic charac-
teristics can be found in table 15. 

Dependency status

Married pilots are more likely to stay in the Navy than single pilots, all
else equal. These differences, while statistically significant, are rela-
tively small; predicted retention of single pilots is only 2 percent lower
than that of married pilots. We observe a similar difference between
retention of pilots with and without dependents. Therefore, our
model predicts relatively high retention for married pilots with chil-
dren, and relatively low retention for single pilots without children.
However, we note that these retention differences are significantly
smaller than differences by platform or by years of service.

Other characteristics

We find a modest relationship between a pilot’s age and the probabil-
ity of retention; the marginal effect shows that, all else equal, pilot
retention decreases by about 1 percentage point per year as pilots get
older. In contrast, we do not find significant differences in retention
by gender or by race/ethnicity. However, there are very few non-white
pilots, and the percentage of female pilots is even lower.

Table 15. Marginal effects of significant demographic variables—pilot 
model

Independent 
variable

Predicted 
probability

Marginal 
effect

Percentage 
change

Marital status
Married 0.84
Single 0.83 -0.01 -2

Dependent status
With Children 0.85
No Children 0.83 -0.02 -3

Other characteristics
Age 0.84 -0.01
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Fiscal year effects

Figure 10 shows the comparison of actual and predicted retention
rates, using the marginal effects of fiscal year to calculate the pre-
dicted values. The differences between the predicted and actual
values stem from independent variables that were not controlled for
in the regression. 

NFOs

Characteristics of military service

Table 16 presents the estimates for the effects of military characteris-
tics on NFO retention. The predicted probability for each variable
represents the retention rate if all NFOs in the model had that char-
acteristic. 

Platform/community

There was no significant difference between retention of jet NFOs
versus propeller NFOs, all else equal. Within the subcommunities,
only those NFOs in the VQ-TAC subcommunity displayed different

Figure 10. Actual and predicted pilot retention, by fiscal year
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retention patterns, as the VQ-TAC NFOs were 7 percent more likely
to stay in the Navy.  

Years of service

Table 17 shows the distribution of years of service within the sample
population of NFOs. As the table shows, there are relatively few obser-
vations outside the 4- to 7-year range. While we include all observa-
tions in our model of NFO retention, the small sample sizes in table
17 lead us to present only marginal effects for personnel with between
4 and 7 years of service. 

As in the pilot regression, there is a negative relationship between
retention and years of service, indicating a negative effect of longer
service requirements. The effects are less severe in the NFO model,
as an NFO who reaches the decision point at 7 years of service is 7 per-
cent less likely to stay than an otherwise identical NFO who reaches
the decision point at 4 years of service. 

Table 16. Marginal effects of significant military variables—NFO model

Independent variable
Predicted 

probability
Marginal 

effect
Percentage 

change
Platform/community

All other communities 0.91
VQTAC 0.97 0.06 7

Years of service
4 years of service 0.94
5 years of service 0.93 -0.01 -1
6 years of service 0.92 -0.02 -2
7 years of service 0.88 -0.06 -7

Paygrade
All other paygrades 0.94
O-2 0.58 -0.36 -39

Accession source
All other accession 
sources

0.95

NFO Candidate School 0.91 -0.04 -4
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Appendix C
Paygrade

The paygrade distribution for NFOs is similar to that of pilots, with
96.6 percent of our sample population having the grade of O-3. How-
ever, there is a significant effect in our regression of being an O-2,
with those NFOs 39 percent less likely to stay, all else equal. This is
quite a large effect, especially when noting that only 2.8 percent of
the sample population are O-2s at the decision point. 

Accession source

The only significant variable in the NFO regression related to acces-
sion source was the NFO Candidate School indicator. The marginal
effect implies that officers entering through the NFO Candidate
School are 4 percent less likely to stay in the Navy than NFOs who
entered through other sources. There was no significant difference
between those who were and were not prior enlisted personnel.

Demographic characteristics

Marginal effects for the statistically significant demographic charac-
teristics can be found in table 18. 

Table 17. Years of service distribution - NFOs

Years of 
Service Frequency Percent

3 133 2.39
4 671 12.04
5 2,309 41.44
6 1,692 30.37
7 618 11.09
8 75 1.35
9 44 0.79

10 15 0.27
11 7 0.13
12 4 0.07
13 3 0.05
14 1 0.02
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Appendix C
Gender

Unlike the pilot regression, the gender variable was significant in the
NFO regression, with women having significantly lower retention
than men, all else held constant. Female NFOs were 9 percent less
likely to stay in the Navy than male NFOs.

Other characteristics

The marginal effect of age on NFO retention is positive, but very
slight. An additional year of age increases NFO retention by 0.3 per-
centage point. We do not, however, find any significant effects of
race/ethnicity, marital status, or dependency status. 

Fiscal year effects

Figure 11 shows the comparison of actual and predicted NFO reten-
tion rates, using the marginal effects of fiscal year to calculate the pre-
dicted values. The differences between the predicted and actual
values stem from independent variables that were not controlled for
in the regression. As one can see from figure 11, the predicted and
the actual retention rates track very well, which implies that our
included independent variables do not explain much of the variation
from year to year. 

Table 18. Marginal effects for significant demographic variables—
NFO model

Independent 
variable

Predicted 
probability

Marginal 
effect

Percentage 
change

Gender
Male 0.93
Female 0.85 -0.08 -9

Other characteristics
Age 0.93 0.00
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Appendix C
Figure 11. Actual and predicted NFO retention, by fiscal year
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