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About This Report 

This report documents research and analysis conducted as part of a project entitled An 
Analysis of the Post-Service Earnings of Military Retirees, sponsored by the U.S. Army Deputy 
Chief of Staff (Programs), G-8. The purpose of the project was to compare the expected lifetime 
earnings and wealth of Army personnel who served long enough to qualify for retirement 
benefits with similar Army personnel who did not. The analysis on the lifetime earnings and 
wealth of retirees versus nonretiree veterans and civilians with no military experience is 
summarized in Asch, Knapp, and Jackson (2023). This report focuses on one aspect of the 
findings of that study: the earnings of military personnel while they are in service and, 
specifically, the extent of earnings volatility and how that volatility differs across Army 
personnel. Analysis of earnings volatility provides insight into the economic security of 
personnel because volatility creates uncertainty for military families and individuals, and past 
research shows that volatility can have harmful effects on well-being. The report documents the 
analysis of volatility of earnings of Army personnel between 2009 and 2020. 

This research was conducted within RAND Arroyo Center’s Personnel, Training, and Health 
Program. RAND Arroyo Center, part of RAND, is a federally funded research and development 
center (FFRDC) sponsored by the United States Army. 

RAND operates under a “Federal-Wide Assurance” (FWA00003425) and complies with the 
Code of Federal Regulations for the Protection of Human Subjects Under United States Law (45 
CFR 46), also known as “the Common Rule,” as well as with the implementation guidance set 
forth in Department of Defense (DoD) Instruction 3216.02. As applicable, this compliance 
includes reviews and approvals by RAND’s Institutional Review Board (the Human Subjects 
Protection Committee) and by the U.S. Army. The views of sources utilized in this study are 
solely their own and do not represent the official policy or position of DoD or the U.S. 
Government. 
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Summary 

In 2022, the U.S. Department of Defense estimated that about a quarter of active-duty service 
members were food insecure, a figure roughly equal to the percent reporting food insecurity in 
2018 (Office of the Secretary of Defense, 2022; Asch et al., 2023). That figure is almost double 
the rate of food insecurity among civilians with similar demographics in 2018. This higher rate 
of food insecurity relative to civilians is puzzling because studies show that average military pay 
exceeds the average pay of comparable civilians, by a substantial amount. However, one 
hypothesized underlying cause of food insecurity and economic insecurity more broadly is the 
nature of military service that introduces volatility in earnings beyond what civilians experience. 
For example, as part of their service, military personnel move locations and assignments every 
few years, and such moves can result in changes in housing allowance, eligibility for and amount 
of cost-of-living allowances, eligibility for certain special pays if their new duties no longer 
enable them to qualify for those pays, out-of-pocket child care expenses, and spouse employment 
and earnings.  

Earnings volatility in the U.S. labor market has been studied extensively, and research has 
shown a relationship between earnings volatility and income inequality (Moffitt, 2020; Moffitt 
and Zhang, 2022; Gottschalk and Moffitt, 2009). Underlying this literature is the permanent 
income hypothesis of Friedman that posited that consumers base their spending on their expected 
average earnings or permanent income and not on transitory changes to earnings and that they 
smooth their consumption overtime by borrowing and saving as needed (Friedman, 1957). 
Transitory shocks to earnings can include job loss, temporary macroeconomic shifts such as 
recession, or illness. Research on the civilian population provides evidence that earnings 
instability, measured as the variation in the transitory shock in earnings, was associated with 
greater hardship, especially for lower income people, including poorer educational and 
behavioral outcomes for children, poorer child health, food insecurity, inability to pay bills, and 
the inability to see a doctor or dentist when needed (Morrissey et al., 2020; Wolf and Morrissey, 
2017). 

Understanding the underlying causes of food insecurity and of economic security more 
broadly in the military requires extensive in-depth analysis. However, no previous study has 
examined earnings volatility among military personnel.  

This study aims to assess military earnings volatility using pay and personnel data from 2009 
to 2020 for active-duty Army enlisted members and officers. The data are divided into three 
nonoverlapping four-year windows (2009–2012, 2013–2016, and 2017–2020) during which we 
analyzed the extent of earnings volatility for Army personnel with at least 36 months of 
continuous service within each four-year period. We examined how volatility has changed over 
time across periods, how it varies across Army personnel, and the factors correlated with greater 
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volatility. We measured volatility using an approach that decomposes earnings into (1) a 
permanent component that reflects an individual’s human capital and the trend over time owing 
to accumulation of human capital and (2) a transitory component that captures shocks to the 
earnings. Volatility is estimated as the standard deviation of the transitory component, and we 
analyzed how estimated volatility is correlated with individual service member characteristics 
and aspects of their military life, such as deployment, geographic moves, receipt of special and 
incentive pays, promotion, and changes in family composition. Understanding the factors that 
contribute to earnings volatility can help inform policies and programs aimed at reducing the 
negative effects of volatility on military personnel and their families, including food insecurity. 

Key Findings 
Our key findings included the following: 

• Enlisted soldiers experienced more earnings volatility on average than officers over the 
data period, and volatility was lower for enlisted members in the second period (2013–
2016) than either the first period (2009–2012) or the third period (2017–2020). Relative 
to a mean level of monthly cash compensation for enlisted members of $4,807 in 2020 
dollars in our data, average volatility translates to a change in average monthly pay of 
$698. For officers with a mean level of monthly cash compensation of $9,394 in our data, 
average volatility translates to a $771 change in average monthly pay.1 

• Lower-earning enlisted personnel experience slightly greater volatility, and a 10 percent 
increase in monthly total pay was associated with a 1.45 percent reduction in volatility 
among enlisted personnel. 

• Volatility was associated with being more junior, defined in terms of either grade or years 
of service. Soldiers in grades E1 to E3 experience about 8 percent greater volatility than 
those in grades E6 and above, and junior officers experience about a 50 percent higher 
level of earnings volatility than senior officers. A 50 percent increase for officers 
translates to a change in average monthly cash compensation of $1,180 (instead of $771) 
relative to the mean while an 8 percent increase for enlisted members translates to a $758 
change (instead of $698) relative to average monthly cash compensation. 

• Changing locations was associated with greater earnings volatility. Enlisted soldiers who 
change locations between the continental United States and outside the continental 
United States experienced 22.7 percent greater earnings volatility. We found that officers 
who move between stateside and overseas experienced a 39.9 percent increase in 
earnings volatility. 

• Permanent change of station (PCS) moves were generally associated with greater 
volatility. A single PCS move in the third period was estimated to increase earnings 
volatility by 10.8 percent for enlisted soldiers and by 24.6 percent for officers, while 3 
moves increase volatility by 22.3 percent and 44.3 percent, respectively, relative to no 
moves. 

 
1 Because our estimates are based on a nonlinear logarithmic model, the estimated volatility depends on the level of 
pay at which we evaluated the change in pay associated with a 1-standard deviation of the residual of our model. 
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• Changes in pay elements contribute to earnings volatility in the Army, especially for 
officers. Officers who have a change in their receipt of special pays during a 36-month 
period are estimated to experience 27.4 percent greater earnings volatility than those who 
experience no change. For enlisted, the estimate is 6.3 percent. Although it might seem 
obvious that changes in pay would contribute to earnings variability, the estimated 
positive relationships reflect the fundamental nature of military service and of a military 
compensation system that decomposes cash pay into elements not typically observed for 
civilians, such as housing allowance; food allowance; and a system of special and 
incentive pays to recognize different skills, duties, and assignments or strong external 
market opportunities. The “turning on and off” of these various pay elements or changes 
to their amounts contribute to volatility. 

• The largest contributor to earnings volatility for both enlisted members and officers is 
receipt of a bonus. Over our data period, about a third of enlisted soldiers received a 
bonus compared with only about 3 percent of officers. We found that those who receive 
any bonus during the 36-month period experience double the amount of earnings 
volatility if they are enlisted, and 175 percent greater earnings volatility across all periods 
if they are an officer, all else equal. Relative to mean monthly cash compensation, a 
doubling of volatility for enlisted members would translate to a change of $2,414 and a 
175 percent increase for officers would translate to a change of $2,276. 

• There is little evidence of large differences in earnings volatility based on the gender, 
race, or ethnicity of Army personnel, except for enlisted personnel who changed marital 
status during the period. Those individuals are estimated to experience 15.7 percent 
greater earnings volatility. To the extent that food insecurity is linked to volatility, a topic 
we did not investigate in this report, differences in food insecurity among soldiers with 
different demographic characteristics, except marital status for enlisted soldiers, are 
attributable to factors other than earnings volatility over the periods we considered. 

Areas for Future Research 
Future research on earnings volatility among military personnel should explore the 

relationship between earnings volatility and food insecurity explicitly, and it should consider the 
extent to which better financial literacy, access to food assistance, financial planning services, 
and amount of savings mitigate any positive relationship between volatility and food insecurity. 
Additionally, a comparison of earnings volatility in the military with civilians with similar 
characteristics would be useful to identify whether greater earnings volatility among military 
personnel might be a contributing reason for why average military pay should exceed the pay of 
civilians with comparable demographics.  
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Chapter 1. Introduction 

In 2022, the U.S. Department of Defense (DoD) estimated that about a quarter of active-duty 
service members were food insecure, a figure roughly equal to the percent reporting food 
insecurity in 2018 (Office of the Secretary of Defense [OSD], 2022; Asch et al., 2023).2 That 
figure is almost double the rate of food insecurity among civilians with similar demographics in 
2018. The higher rate of food security relative to civilians is puzzling because studies show that 
average military pay exceeds the average pay of comparable civilians, by a substantial amount 
(Asch et al., 2023). For example, analysis of pay in 2017 for the 13th Quadrennial Review of 
Military Compensation (QRMC) showed that military pay for enlisted personnel over their first 
20 years of service was at the 84th percentile of the pay of civilians with comparable 
characteristics and was at the 77th percentile for officers (Smith, Asch, and Mattock, 2020). 
Nonetheless, the Secretary of Defense announced in September 2022 a DoD plan to bolster the 
economic security of military members by increasing various elements of military compensation, 
including the introduction of a basic needs allowance legislated by Congress in the National 
Defense Authorization Act of 2022 (OSD, 2022). 

Understanding the underlying causes of food insecurity and of economic security more 
broadly requires extensive in-depth analysis, but one hypothesized underlying cause is the nature 
of military service and the way in which it introduces volatility in earnings beyond what civilians 
experience (Asch et al., 2023). As part of their service, military personnel move locations and 
assignments every few years, and such moves can result in changes in housing allowance, 
eligibility for and amount of cost-of-living allowances, eligibility for certain special pays if their 
new duties no longer enable them to qualify for those pays, out-of-pocket child care expenses, 
and spouse employment and earnings. Furthermore, these moves can involve out-of-pocket 
moving costs. Military personnel who return from deployment also experience a change in pay; 
they lose the family separation allowance and eligibility for the combat zone tax exclusion 
(CZTE) and imminent danger pay. 

Earnings volatility in the U.S. labor market has been studied extensively, and research has 
shown a relationship between earnings volatility and income inequality (Moffitt, 2020; Moffitt 
and Zhang, 2020; Gottschalk and Moffitt, 2009). Underlying this literature is the permanent 
income hypothesis of Friedman (1957) that posited that consumers base their spending on their 
expected average earnings or permanent income and not on transitory changes to earnings and 
that they smooth their consumption overtime by borrowing and saving as needed. Factors that 
determine permanent income are changes in human capital (such as education, training, and 
experience) and macroeconomic shifts (such as increased demand for workers with certain skills 

 
2 Service members are also referred to as military members or members throughout this report. 
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that result in higher or lower earnings for those skills). Transitory shocks to earnings can include 
job loss, temporary macroeconomic shifts such as recession, or illness. As discussed in Moffitt 
and Gottschalk (2009), earnings instability, also called volatility, usually refers to transitory 
rather than permanent changes in earnings. Earnings volatility is often characterized as a bad 
thing that represents an increased risk to household welfare, but as discussed by Moffitt and 
Gottschalk (2009), instability can reflect the voluntary decisions of workers to search and find 
better job matches or can reflect the receipt of a bonus or other positive increase in earnings. 
Instability gives rise to concerns when it can hurt individual and family welfare, especially 
lower-income individuals who might have less ability to smooth out changes in income over time 
and to buffer themselves against unexpected negative income shocks by borrowing or using 
available assets—what economists call liquidity constraints (Hardy and Ziliak, 2014). Research 
on the civilian population provides evidence that earnings instability is associated with greater 
hardship, especially for lower-income people, including poorer educational and behavioral 
outcomes for children; poorer child health; food insecurity; the inability to pay gas, electricity, 
rent, or mortgage payments; and the inability to see a doctor or dentist when needed (Morrissey 
et al., 2020; Wolf and Morrissey, 2017).  

In contrast to the civilian labor market, no previous study has examined earnings volatility 
among military personnel. Volatility in military earnings might stem from the same sources as 
volatility in civilian earnings listed above, though not from job loss because, by definition, 
active-duty military personnel are employed full time. On the other hand, military personnel 
have access to resources to help buffer against earnings volatility and the possible negative 
effects that are not available to civilians. For example, the service relief organizations, such as 
Army Emergency Relief, assist members with serious financial problems by providing them with 
interest-free loans and financial counseling. Many members can take advantage of discounted 
shopping prices available at on-base commissaries and exchanges, and DoD compensation policy 
helps protect members from pay reductions associated with the basic allowance for housing 
(BAH). For example, DoD offers rate protection to prevent members from receiving a lower 
housing allowance rate than the previous year due to moving to a lower-cost area or other 
changes that can lower the housing allowance. Members are entitled to the housing rate 
published in January of the current year or the amount they would have received the previous 
year, whichever is larger. That said, aspects of military service, such as mandatory geographic 
moves, changes in duty assignments, and deployments, are unique to the military and can lead to 
earnings volatility. 

This study provides an assessment of military earnings volatility using pay and personnel 
data from 2009 to 2020 for active-duty Army enlisted members and officers. The study describes 
the extent of earnings volatility for Army personnel; how it has changed over time; how it varies 
across Army personnel; and the factors correlated with greater volatility, including deployment, 
geographic moves, receipt of special and incentive pays, promotion, and changes in family 
composition. We measured volatility using an approach described in Laitner (2019) that 
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decomposes earnings into (1) a permanent component that reflects an individual’s human capital 
and the trend over time owing to accumulation of human capital and (2) a transitory component 
that captures shocks to the earnings. Volatility is estimated as the standard deviation (SD) of the 
transitory component, and we analyzed how estimated volatility is correlated with individual 
service member characteristics and aspects of their military life, such as deployment.  

The analysis is a first step toward understanding an unstudied aspect of military 
compensation that might help explain the high rate of food insecurity reported among military 
personnel. It is important to reiterate that not all variability in military compensation will 
necessarily adversely affect the welfare of service members for two key reasons. First, some 
changes in military compensation are, by design, intended to smooth service members’ 
consumption and welfare across changes in their circumstances that occur because of their 
military service. For example, when members are required to move to new locations, their BAH 
(or, if they are overseas, their overseas housing allowance) is adjusted to reflect the change in 
housing costs. Members who move into areas with unusually high cost-of-living might also be 
eligible for a cost-of-living allowance. Changes in these pays might contribute to volatility, but 
member welfare will be improved if their consumption is smoothed. On the other hand, whether 
these pays improve or have a neutral effect on welfare is an open empirical question requiring 
further analysis. It is possible that these pays provide insufficient consumption smoothing. For 
example, most members living in the continental United States (CONUS) are ineligible for the 
cost-of-living allowance because only personnel in especially high cost-of-living areas are 
eligible, and service members who move might still experience out-of-pocket moving costs that 
are unreimbursed by the military, such as cleaning costs. Furthermore, the variability in these 
elements of pay, even when that variability is intended to smooth consumption, could create 
uncertainty and hinder planning, thereby hurting welfare. We did not address this issue in this 
study, and future research should investigate whether metrics of member welfare, such as food 
security, is related to earnings variability attributable to changes in BAH and other consumption-
smoothing elements of military compensation.  

A second reason why not all variability in military compensation will necessarily adversely 
affect the welfare of service members is that some variability in pay occurs because of increases 
in pay that expand family resources. Although it seems a reasonable hypothesis that only 
earnings volatility attributable to decreases in pay are concerning, the available evidence on 
civilian families does not support this hypothesis. Wolf and Morrissey (2017) found that both 
negative and positive income shocks are associated with an increase in the likelihood of 
household food insecurity. Thus, income instability, regardless of direction, predicts higher food 
insecurity among civilian households. Our study does not consider positive versus negative 
shocks to military pay separately but uses a single metric of volatility that considers both types of 
shocks.  

Other studies have used alternative metrics of earnings volatility than the SD of the transitory 
component of earnings that we use in this study (Morrissey et al., 2020; Moffitt et al., 2022). 
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These studies also highlighted the relative advantages and disadvantages of alternative metrics. 
Further Moffitt et al. (2022) discusses issues related to whether and how to identify transitory 
versus permanent income. A key finding of these studies for the U.S. population is that the 
results pertaining to trends in volatility and their relationship to food insecurity are robust to the 
use of different metrics. The studies show that the specific metric matters less, and what matters 
more is which sources of income are included in the metric—e.g., earnings, public assistance, or 
total household income. As we discuss in Chapter 2, our metric of earnings includes all elements 
of cash compensation for the member, the tax advantage of receiving allowances tax free, and 
the tax advantage associated with CZTE for those eligible to receive it. Importantly, though, our 
metric does not include spouse earnings, a potentially important omission because much of 
household income volatility in the military might be due to variation in spouse employment and 
earnings as members change locations.  

In sum, although our study contributes to the literature on military compensation and 
potentially to the emerging understanding about food insecurity in the military, it has limitations. 
We did not link volatility to food insecurity in this study, and the study does not compare Army 
pay variability with variability of comparable civilians. We focus on a single metric of volatility 
that includes both positive and negative income shocks. Furthermore, we did not distinguish 
between variability that involves consumption smoothing, which is possibly welfare-enhancing, 
and variability that is not consumption smoothing. Thus, our focus was on general volatility that 
can produce uncertainty and potentially hurt family welfare by hindering the ability to plan. 
Finally, we omitted the contribution of spouse earnings to the metric of earnings volatility. 

The report is organized as follows. Chapter 2 describes the methodology and data used, and 
Chapter 3 presents the results. Chapter 4 draws conclusions and discusses next steps. 
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Chapter 2. Approach, Data, and Variables 

This chapter first describes the approach we used to measure earnings volatility and to 
estimate the relationship between volatility and member characteristics. We then describe the 
data we used, how we measured earnings and defined variables in the models.  

Approach 
Researchers have taken somewhat different approaches to measuring earnings volatility, 

often depending on the data being used, but they generally seek to measure permanent and 
transitory earnings and how these components of earnings have changed over time and differ 
across groups (Gottschalk and Moffitt, 2009).3 Following the approach to measurement used in 
Gottschalk and Moffit (2009) and discussed in Laitner (2019), earnings data for all individuals in 
a fixed-calendar window p, where p might be the period 2017–2020, are selected for analysis. 
For each individual i, the log of earnings in each year t of the window is given as 𝑦!"#. Within the 
study period, 𝑦"!# comprises two components. The first is a permanent component 𝛽$!" that does 
not vary over time for the individual and equals the mean of log earnings over the entire window, 
𝛽$!" = 𝑦$!". The second component is a transitory component that does vary over time and equals 
𝑦!"# − 𝛽$!". Volatility is measured as the SD of the transitory component. As noted in Chapter 2, 
metrics other than the SD of the transitory component of earnings have been used in past studies, 
such as the coefficient of variation and the variance of the arc percentage change in earnings over 
a period of time. However, these studies found that results are robust to different metrics, and we 
did not explore how the results would change with alternative metrics in this study. 

Laitner argues that, although this approach of measuring the transitory and permanent 
components is appropriate for some applications (such as analyses of income volatility and 
income inequality), it is less satisfactory in the context of economic insecurity. The reason being 
that the measures do not recognize that some changes in earnings are smooth and positive, 
representing upward mobility, rather than volatility. For example, this approach would classify 
as transitory an ongoing annual pay raise due to a union contract or, in the case of the military, 
due to the structure of the pay table that increases basic pay automatically with years of service. 

 
3 Moffitt (2020) summarizes research that reconciles results of studies using different methods and data sources and 
finds that when common samples, methods, definitions, and treatments of the data are used, both survey and 
administrative data show essentially similar results regarding long-term trends in earnings volatility in the United 
States. In more-recent work, Moffitt et al. (2022) does not decompose the variance of earnings changes into a 
permanent and transitory component, arguing that such decompositions require identifying restrictions, though the 
study suggests future work that compares trends in permanent and transitory variances using different data sources 
would be of interest. 
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For the purposes of studying economic security, it is important to distinguish between the 
volatility, which can contribute to economic insecurity, from upward mobility, which reduces 
income insecurity.  

Following Laitner, we incorporated a refinement to the Gottschalk and Moffit model. Under 
this approach, the logarithm of earnings in a given window for a given individual in year t is 
decomposed into three rather than two parts. The first part continues to be permanent earnings, 
𝛽$!", which also represents a person-specific constant for period p that does not vary over time. 
The transitory component is now further decomposed into two parts, an earnings trend, 𝛽%!"𝑇 
where T is the time trend within window p, (e.g., month 1, 2, 3, to month N which is equal to 36 
in our analysis) and a residual representing volatility, 𝜇!"#. In our analysis, the month trend T is 
intended to capture aspects of the pay table, such as longevity increases that recognize increased 
experience. It can also pick up other permanent changes in pay that occur over the 36-month 
period, such as increases in the housing allowance associated with acquiring dependents 
(because BAH rates vary with dependents status). The components can be estimated by 
regressing a separate person-specific earnings trend onto the logarithm of earnings for each 
individual in each study period (Equation 2.1): 

(2.1) 																																												𝑦!"# =	 𝛽&!")
!'()*+'+#

+	𝛽%!"𝑇 +	𝜇!"#+,,,-,,,.
#(*+,"#&(-

 

𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠	𝑚𝑜𝑏𝑖𝑙𝑖𝑡𝑦 = Δ𝑦<!" = 𝑦<!",#/0 −	𝑦<!",#/% 

𝑒𝑎𝑟𝑛𝑖𝑛𝑔𝑠	𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 = 	 𝜐!" = 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑	𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛	(𝜇!"#) 

Volatility is measured as the SD of the within-person residual for each individual in each 
window period, net of the person-specific trend line. In the framework, mobility for each 
individual i in window p is measured as the difference in the predicted earnings from the trend 
line between the first period and the last month N in the window. With this methodology, we can 
estimate volatility of earnings for each Army service member within each window in our data. 

The next step is to describe how volatility varies across characteristics of Army soldiers, 
including aspects of their service that can contribute to volatility, such as a permanent change of 
station (PCS) move, and demographics that can be related to adverse outcomes associated with 
volatility, such as food insecurity. To quantitatively describe the relationship between volatility 
and characteristics, we estimate a second regression equation (Equation 2.2): 

(2.2)                           																					log	(𝜐!") = 	𝛽𝑥!" +	𝛼" +	𝜀!" 

In this second model, we regress the dependent variable, log	(𝜐!"), on a vector of 
characteristics 𝑥!", and individual fixed effects to estimate 𝛼" and 𝛽. The fixed effects capture 
average volatility that is specific to an individual across windows. The estimates of 𝛽 capture the 
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relationships between 𝑥!" and volatility. We discuss the variables we include in 𝑥!" later in this 
chapter. Because nearly all variables in 𝑥!" are categorical variables, such as pay grade, the use 
of the logarithm of earnings volatility allowed us to interpret 𝛽 as the approximate percentage 
change in volatility associated with being in a given category relative to the omitted group.4 

Data 
We used individual-level Defense Manpower Data Center (DMDC) pay and personnel data 

files on Army active-duty personnel from 2009 to 2020 to create three nonoverlapping four-year 
windows (denoted p above): 2009–2012, 2013–2016, and 2017–2020. Some personnel joined the 
Army after the first year of a given window or left the Army before the last year, so they might 
only have partial years of data, which poses a problem for imputing the tax advantage associated 
with getting some pays and allowances tax free (described below). To avoid dropping these 
cases, we required that all personnel have at least 36 continuous months of service within the 
four-year period and impute earnings for the missing months for the purposes of computing the 
tax advantage of getting allowances tax free. For example, a recruit might join the Army in 
February 2017 for a three-year contract and leave January 2020. In this case, we would have two 
partial years of data (2017 and 2020) and two full years of data (2018 and 2019) and would 
impute earnings for January 2017 and for February through December of 2020 for the purposes 
of computing tax advantage based on soldiers for whom we have full-year data. For this soldier, 
to focus on the most-recent earnings histories, we would use the data for the last 36 months for 
which we have data. For this soldier we would use military earnings data for February 2017 
through January 2020. For those who stayed the entire 48 months, we would use the last 36 
months of service in the window. Thus, everyone in a given window has 36 months of 
continuous service. Those who are present for less than 36 months in the window are excluded 
from the analysis because analysis of pay variability over time requires sufficient time-series 
data for meaningful analysis.  

Although we required that all individuals were present for 36 months or three years in each 
period, we did not require that all individuals be present for all periods. Thus, an Army service 
member who was observed in the Army in 2009 but left in 2018 would appear in our analysis in 
the first and second window (2009–2012, 2013–2016) but would not appear in the third window 
because that soldier would not have served 36 months in the last period. We chose 36 months 
because, historically, the most common Army enlistment contract is for 36 months, followed by 
48 months, though contract obligations can span between two and six years (see Appendix B in 
Asch et al., 2021). 

 
4 In a log-linear regression model, such as Equation 2.2, mathematically the 𝛽 only approximately measures the 
percentage change in dependent variable when x changes. The exact change would be 𝑒!(#$) − 1. The practical 
implication of using an approximation is that the 𝛽 performs best as an estimate of percent change when the change 
in the dependent variable and, therefore, the change in x is relatively small.  
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Variables 

Military Earnings 

As shown in Equation 2.1, we used the 36-months of observations for each soldier in each 
period to estimate, using ordinary least squares, a regression for each soldier of the logarithm of 
total monthly pay on an intercept capturing the fixed effect or permanent income for that soldier 
and a time-trend over the 36 months that captures the growth in pay over those months, an 
element of transitory income. Using the regression estimates, we then computed earnings 
mobility and earnings volatility. A key variable in this analysis is a metric of total monthly pay.  

We measured monthly military earnings as total cash compensation received by the soldier in 
each month plus the estimated tax advantage associated with receiving certain elements of 
military compensation tax free under certain circumstances. Total cash compensation is the sum 
of basic pay, BAH, basic allowance for subsistence (BAS), other allowances received (such as 
the clothing allowance or family separation allowance), special pays that the soldier might have 
received (such as imminent danger pay or hazardous duty incentive pay [HDIP] for parachute 
jumping), and any bonus payments received (such as enlistment or reenlistment bonus 
payments). Every soldier receives basic pay and BAS, as well as BAH if they are not assigned to 
government quarters (such as barracks for new recruits).  

Soldiers only receive special pays if they qualify for them. If they do qualify, they are paid 
monthly. For example, to qualify for parachute pay, the soldier must be designated as a 
parachutist, have orders to engage in jumping, and perform one jump in a three-month period. If 
the soldier qualifies, they earn $150 for static line jumping and $225 per month for freefall 
jumping (if they perform both, they only get the higher amount).  

Enlistment bonuses and reenlistment bonuses in the Army are paid as a lump sum if the 
dollar value is relatively small (e.g., less than $7,000) but are otherwise paid in annual 
installments. For example, a soldier who enlists for three years and qualifies for an enlistment 
bonus of $12,000 will typically receive $6,000 (or half the total amount) in the first year and then 
the $6,000 balance split out over the following two years, or $3,000 in year two and $3,000 in 
year three. In the data, we observed the $6,000 initial payment in the month it is paid and the two 
$3,000 payments in the months when they are paid. 

Military allowances are not subject to federal taxation, including Social Security (the Federal 
Insurance Contribution Act) taxes and Medicare taxes, so there is a tax advantage associated 
with receipt of BAS, BAH, family separation allowance, and any other allowances. Military 
personnel deployed overseas to designated combat zones also qualify for CZTE. Enlisted 
soldiers and warrant officers can exclude all their military pay from taxation for each month 
present in a combat zone, not just allowances, including basic pay, special pays, and bonuses. 
Furthermore, a soldier who reenlists in a combat zone would receive their entire bonus tax free 
(even if they are no longer in the combat zone when they receive anniversary payments), on top 
of receiving all other compensation elements tax free. The amount excluded for officers is 
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limited per month by a cap. If a member spends a single day in a combat zone, their pay for the 
entire month is excluded from taxable income. 

The format and variables included in the DMDC monthly pay data changed in 2013. 
Beginning in 2013, the data include a variable equal to total cash compensation paid, and we 
used this variable to measure the logarithm of monthly total cash compensation in Equation 2.1. 
Prior to 2013, we estimated total cash compensation by summing all elements of cash 
compensation in the data for each soldier in each month. To test our imputation approach, we 
compared our estimate of total cash compensation in the post-2013 period using the pre-2013 
period method of summing elements of compensation with the amount indicated in the DMDC 
data for the post-2013 period where the data provided the sum. We found our estimate matched 
the DMDC data total within a few percentage points, giving us greater confidence about our pre-
2013 imputation approach. 

Our estimate of monthly military earnings also included the relevant tax advantage. The tax 
advantage can be thought of as the amount of additional basic pay that would have to be paid to a 
member to hold that member harmless if allowances, or in the case of CZTE, all compensation, 
were taxable income. We estimated tax advantage by making use of the annual federal tax tables 
and earned income tax credit (EITC) tables assuming standard deductions. The federal income 
tax calculations include the cutoff ranges for each tax rate. If a person moved from one bracket to 
the next when we included the tax advantage, we calculated the portion of income plus tax 
advantage that fell under the original bracket at that rate and the remaining income for the next 
bracket. As income increases, we also adjusted payments through the Federal Insurance 
Contribution Act (FICA) and EITC. 

Other Variables 

We used the fitted models for Equation 2.1 for each soldier to predict earnings volatility for 
each soldier in each period, 𝜐!", measured as the logarithm of the SD of the residual in the 
regressions. We then estimate Equation 2.2 using ordinary least squares where each observation 
is a soldier in each period, though not all soldiers are present in all three periods.  

To understand how volatility varies across personnel, Equation 2.2 includes a vector of 
characteristics, 𝑥!". This vector includes the logarithm of monthly total pay and indicators for the 
set of variables shown in Table 2.1 that capture job and demographic characteristics in the first 
month of each of the three 36-month periods in the data, and changes in these characteristics 
between the first and last month of each period. The variables in 𝑥!" include characteristics that 
are associated with a pay change or receipt of certain pays in the military, such as promotion or 
demotion, a change in occupation (which can affect eligibility for certain special and incentive 
pays), deployment, PCS move, a move to or from overseas, or a change in dependents status that 
can affect eligibility for the BAH rate with dependents. We also included characteristics that past 
research suggests is correlated with food insecurity in the military and groups of personnel that 
policymakers are concerned about with respect to food insecurity, such as junior enlisted 
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personnel and those with dependents. For example, Asch et al. (2023) finds that service members 
who reported being food insecure in the 2018 Status of Forces Survey of Active Duty Members 
are more likely to be racial or ethnic minorities while OSD reported that junior enlisted members 
are more likely to experience food insecurity than other members (OSD, 2022). We included 
these demographic variables to assess whether these groups experience greater volatility in 
earnings, a possible explanation for their reports of food insecurity, though the analysis did not 
directly link food insecurity for these groups to volatility, a topic left for future research.  

The initial job characteristics we included are pay grade, years of service, occupational 
group, whether the soldier received any special pays,  whether deployed, and whether the soldier 
was stationed in CONUS. The demographic characteristics we included are marriage status,  
have any children, gender, whether the soldier is classified as non-White, whether they are 
classified as Hispanic, and educational level. The model includes variables that capture a change 
in marital status or presence of children; change in assignment (including deployment status); 
change in CONUS status; and whether the soldier experienced one, two, or three or more PCS 
moves. As noted in the context of Equation 2.1 above, changes in dependent status through 
marriage or children can result in an increase in BAH rates, regardless of location, because BAH 
is higher for members with dependents; this increase will be picked up by the time trend T in our 
analysis. Nonetheless, there could be income shocks associated with changes in marital status or 
changes in dependents. For example, a member who acquires dependents might be temporarily 
eligible for the single rate BAH on top of regular BAH if they reside in a separate location from 
their dependents or they become eligible for the family separation allowance. 

Also included are variables capturing changes in pay, such as whether the soldier received 
any bonus over the 36-month period, whether the soldier was promoted or was demoted, and 
whether the soldier had a change in their receipt of any special pay over the 36-month period. 
Because the analysis also controls for occupational group, and many of these pay changes are 
associated with specific occupations, the estimates will capture variations in these pays within 
occupational groups. Many of these pays vary in terms of their levels and timing within an 
occupational area, and a given occupation might be eligible for multiple pays resulting in 
variable pay composition over the 36-month period. For example, health care professionals are 
eligible for a large number of different special pays over their careers, and different specialties 
are eligible for different pays and different amounts of pays. The variables included in the 
analysis only indicate receipt of any special pay and a change in total special pay received and 
does not pertain to any specific special pay. 
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Table 2.1. Variables Included to Estimate Equation 2.2 

Variable Definition 

Job characteristics in first month 

Total pay Monthly cash compensation in December 2020 dollars, including 
basic pay and any allowances, bonuses, and special pays received 
by the soldier plus the federal tax advantage  

Received special pay in first month 

Pay grade For enlisted: E1–E3, E4–E6, (E7+ excluded category) 
For officers: O1–O2, O3–O4, O5–O6 (O7+ excluded category) 
For warrant: W1–W2 (W3+ excluded category) 

Years of service (YOS) YOS 1–4, YOS 5–8, YOS 9–12, YOS 13–16, YOS 17–20 (YOS 20+ 
excluded category) 

Occupation group Military occupational specialty (MOS) group = combat, combat 
support, health (combat service support excluded category) 

Deployed in first month Deployment measured by receipt of CZTE 

In CONUS Stationed in CONUS 

Demographic characteristics in first month 

Female  

Married in first month  

Has children in first month  

Non-White  

Hispanic  

Education in first month Enlisted: less than high school, high school, some college, more than 
a baccalaureate (BA) 
Officer: more than a BA 

Change in characteristics during 36 months 
Changed deployment status   

Change in special pay receipt   

Received a bonus in any month during 
the period   

Change in CONUS status   

Completed 1 PCS move PCS = 0 excluded category 

Completed 2 PCS moves PCS = 0 excluded category 

Completed 3 or more PCS moves PCS = 0 excluded category 

Received promotion  

Received demotion  

Changed marital status  

Changed number of children  

Changed occupation  
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Descriptive Statistics 

Tables 2.2 and 2.3 show the means and SDs of the variables in Table 2.1 and the dependent 
variable in Equation 2.2 for Army enlisted personnel and officers across all periods and by 
period.5 

Average total pay in the first month varies across periods reflecting differences in grade and 
experience mix. Among enlisted soldiers, average total cash pay in the first month is $4,393.87 
across all periods in 2020 dollars but is higher in Period 1 ($4,964.41) than in later periods, 
reflecting the greater receipt of special pays and differences in bonus amounts. Among officers, 
average total pay in the first month is $8,419.79 across all periods but higher in Period 1 
($9,441.79) than in later periods. The mean logarithm of total pay, the dependent variable in 
Equation 2.1, follows a similar pattern across periods; it is higher in Period 1 than in Period 3. 
For enlisted, the mean logarithm of total monthly cash pay is 8.48 across months and periods and 
is 9.15 for officers. In dollar terms, the mean for enlisted personnel is $4807.82 and $9393.75 for 
officers. 

The tables also show the average estimated SD of the within-person residual of log earnings 
across soldiers in each window period, net of the person-specific trend line (which is our 
measure of earnings volatility in Equation 2.1. Intuitively, the SD—our metric of volatility—
represents the percent change in earnings around the conditional mean of earnings in a given 
period derived from regression in Equation 2.1, averaged across soldiers in that period. Across 
periods, average volatility for enlisted is 0.136 and 0.079 for officers, meaning that the average 
percentage change in earnings around the conditional mean is 13.6 percent for enlisted and 7.9 
for officers.  

Because the SD of the logarithm of monthly earnings after netting out the person-specific 
intercept and trend line is not an intuitive concept of volatility, it is useful to ask how this metric 
of volatility translates into actual dollars of monthly cash compensation. One way to address this 
question is to compute the change in monthly cash compensation due a one-SD increase in the 
logarithm of cash compensation after netting out the person-specific intercept and trend line. 
That is, we addressed the question by computing the change in cash compensation associated 
with deviating the logarithm of cash compensation by an amount equal to average volatility, or 
0.136 for enlisted members and 0.79 for officers. We do this by computing Equation 2.3: 

(2.3)																																																															𝑒(-&'(22222234&'22222) − 𝑒(-&'(222222)	 

where 𝑦!6#$$$$$ is the mean of the logarithm of total monthly cash pay, equal to 8.48 for enlisted and 
9.15 for officers, and 𝜈!6$$$$ is mean volatility, equal to 0.136 for enlisted and 0.79 for officers. For 

 
5 The analysis excluded warrant officers because many Army warrant officers began their career as enlisted 
members and, although such transitions can contribute to earnings volatility, constructing accurate files that track 
their earnings variability over each window was beyond the scope of the project. 



  13 

enlisted, average volatility of 0.136 translates to a change of $678 for enlisted soldiers relative to 
the mean and to a change of $771 for officers relative to mean cash compensation.6  

Over our data period, enlisted soldiers experienced more earnings volatility on average than 
officers on a percentage basis. We also found that earnings volatility was greater in Period 1 
(2009–2012) than for Period 2 (2013–2016) for both enlisted soldiers and officers. Moffitt 
(2021) reports a similar pattern in earnings volatility for civilians whereby volatility increased 
after the great recession in 2008 (relative to earlier periods) but fell beginning 2010–2014, 
depending on which data are used to measure volatility. We found that volatility rose again in 
Period 3 (2017–2020) for enlisted members but not officers. The next chapter examines how 
volatility varies across subgroups of members in terms of job and demographic characteristics. 

Table 2.2. Means and Standard Deviations of Variables: Army Enlisted 

Variable 

All Periods Period 1 Period 2 Period 3 

Mean SD Mean SD Mean SD Mean SD 

Total pay in first 
month 4393.87 2345.04 4964.408 2453.019 4338.16 2257.036 3761.452 2119.556 

Log(total pay) 8.477 0.340 8.495 0.313 8.472 0.353 8.460 0.355 

SD(residual) 0.136 0.105 0.147 0.110 0.107 0.082 0.152 0.114 

Log(SD(residual)) –2.295 0.791 –2.202 0.767 –2.503 0.734 –2.194 0.833 

Period 2 0.317 0.466 0.000 0.000 1.000 0.000 0.000 0.000 

Period 3 0.309 0.462 0.000 0.000 0.000 0.000 1.000 0.000 

E1–E3 in first 
month 0.039 0.195 0.039 0.195 0.035 0.183 0.044 0.206 

E4–E6 in first 
month 0.766 0.424 0.770 0.421 0.769 0.421 0.757 0.429 

YOS 1–4 in first 
month 0.455 0.498 0.430 0.495 0.465 0.499 0.477 0.499 

YOS 5–8 in first 
month 0.199 0.399 0.210 0.408 0.172 0.377 0.213 0.409 

YOS 9–12 in first 
month 0.129 0.335 0.142 0.349 0.131 0.338 0.111 0.314 

YOS 13–16 in first 
month 0.100 0.299 0.096 0.294 0.106 0.308 0.097 0.296 

YOS 17–20 in first 
month 0.074 0.262 0.074 0.262 0.076 0.265 0.073 0.259 

MOS = combat 0.269 0.443 0.265 0.441 0.274 0.446 0.268 0.443 

 
6 Because our estimated models are in logarithms and nonlinear and we are transforming the logarithms back to 
levels of cash compensation, it is important to recognize that the estimated change in the level of cash compensation 
associated with average volatility depends on the level of pay where we are evaluating the change. The above 
computation computes the change at the mean, but a lower or higher level of cash compensation could result in a 
different estimate of the change. 
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Variable 

All Periods Period 1 Period 2 Period 3 

Mean SD Mean SD Mean SD Mean SD 
MOS = health 0.087 0.281 0.082 0.275 0.090 0.286 0.089 0.285 

MOS = combat 
support 0.569 0.495 0.576 0.494 0.561 0.496 0.568 0.495 

Female 0.130 0.336 0.123 0.329 0.130 0.336 0.139 0.345 

Married 0.592 0.492 0.614 0.487 0.595 0.491 0.562 0.496 

Has children in first 
month 0.479 0.500 0.514 0.500 0.486 0.500 0.430 0.495 

Non-White 0.336 0.472 0.331 0.470 0.348 0.476 0.332 0.471 

Hispanic 0.144 0.351 0.123 0.329 0.142 0.349 0.171 0.376 

Less than a high 
school diploma in 
first month 0.080 0.271 0.112 0.316 0.061 0.239 0.060 0.237 

High school 
diploma in first 
month 0.622 0.485 0.630 0.483 0.619 0.486 0.616 0.486 

Some college in 
first month 0.202 0.401 0.186 0.389 0.220 0.414 0.201 0.401 

More than a BA in 
first month 0.014 0.116 0.009 0.094 0.014 0.119 0.019 0.136 

CZTE in first 
month 0.043 0.203 0.000 0.022 0.082 0.274 0.055 0.228 

Change in 
deployment status 0.146 0.353 0.001 0.032 0.235 0.424 0.230 0.421 

Received special 
pay in first month 0.254 0.435 0.290 0.454 0.232 0.422 0.233 0.423 

Change in special 
pay receipt 0.414 0.493 0.499 0.500 0.351 0.477 0.376 0.484 

Received bonus 
any time during 
period 0.325 0.468 0.404 0.491 0.157 0.363 0.403 0.491 

In CONUS in first 
month 0.819 0.385 0.811 0.391 0.819 0.385 0.828 0.378 

Changed CONUS 
status during 
period 0.362 0.481 0.351 0.477 0.419 0.493 0.318 0.466 

Completed 1 PCS 
move 0.596 0.491 0.766 0.424 0.480 0.500 0.510 0.500 

Completed 2 PCS 
moves 0.132 0.339 0.054 0.227 0.184 0.388 0.173 0.378 

Completed 3 or 
more PCS moves 0.037 0.188 0.001 0.034 0.070 0.254 0.046 0.210 

Changed marital 
status 0.292 0.455 0.275 0.447 0.296 0.457 0.308 0.462 

Changed number 
of children 0.322 0.467 0.351 0.477 0.326 0.469 0.282 0.450 
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Variable 

All Periods Period 1 Period 2 Period 3 

Mean SD Mean SD Mean SD Mean SD 
Changed 
occupation 0.073 0.260 0.111 0.314 0.046 0.210 0.054 0.225 

Received 
promotion 0.583 0.493 0.527 0.499 0.555 0.497 0.680 0.467 

Received 
demotion 0.047 0.212 0.071 0.257 0.031 0.174 0.034 0.181 

N 826,681  308,772  262,470  255,439  

SOURCE: Authors’ analysis using DMDC data for 2009–2020.  
 

The tables also show job and demographic characteristics of soldiers in each period. 
Reflecting the construction of the data and the requirement that soldiers be present for 36 
continuous months over a 48-month window in each period, most enlisted personnel were E4–E6 
(76.6 percent across all periods) in the first month of the period, and most officers were O3–O4 
(65.5 percent). Most are married in the first month (59.2 percent of enlisted and 69.1 percent of 
officers across all periods) and about half have children in the first month (47.9 percent of 
enlisted and 52.9 percent of officers across all periods). The tabulation of means also shows that 
many soldiers also experienced a change in their family status over the 36 months of each period. 
Among enlisted soldiers, 29.2 percent had a change in marital status and 32.2 percent had a 
change in number of children, averaged across all three periods. For officers, 19.5 percent had a 
change in marital status and 30.6 percent had a change in number of children. Change in family 
status could contribute to pay volatility because BAH rates vary with dependents status and 
eligible soldiers with dependents qualify for the family separation allowance when their 
assignments or duties take them away from their families. 

The tables also show descriptive statistics for other job characteristics. Most soldiers in the 
first month of the period are in combat support MOSs (56.9 percent of enlisted personnel across 
periods and 39.1 percent of officers). Among enlisted, 7.3 percent changed occupations over the 
36 months, averaged across periods, though the incidence of changed occupations was greater in 
Period 1 (11.1 percent) compared with Periods 2 and 3 (4.6 percent and 5.4 percent, 
respectively). Similarly, although 17.5 percent of officers changed occupations during the period, 
averaged across all periods, the percentage is higher in Period 1 (21.0 percent) compared with 
15.4 percent and 16.1 percent in Periods 2 and 3, respectively. Changes in occupation can give 
rise to changes in pay due to differences in locations (different BAH rates or CONUS rates), 
duties, responsibilities, and skills (different special pays), and even bonuses. 
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Table 2.3. Means and Standard Deviations of Variables: Army Officer 

Variable 

All Periods Period 1 Period 2 Period 3 

Mean SD Mean SD Mean SD Mean SD 

Total pay in first month 8419.787 3684.811 9441.791 4008.279 8363.012 3560.224 7399.293 3118.025 

Log(total pay) 9.148 0.279 9.159 0.284 9.152 0.278 9.131 0.275 

Sd(residual) 0.079 0.092 0.083 0.096 0.077 0.093 0.077 0.087 

Log(SD(residual)) –2.975 0.901 –2.907 0.888 –3.0283 0.9271 –2.990 0.881 

Period 2 0.336 0.472 0.000 0.000 1.000 0.000 0.000 0.000 

Period 3 0.323 0.468 0.000 0.000 0.000 0.000 1.000 0.000 

O1–O2 in first month 0.126 0.332 0.124 0.330 0.120 0.325 0.135 0.342 

O3–O4 in first month 0.655 0.475 0.646 0.478 0.668 0.471 0.652 0.476 

O5–O6 in first month 0.214 0.410 0.225 0.418 0.207 0.405 0.208 0.406 

YOS 1–4 in first month 0.241 0.427 0.233 0.423 0.246 0.431 0.243 0.429 

YOS 5–8 in first month 0.178 0.383 0.170 0.376 0.172 0.377 0.194 0.395 

YOS 9–12 in first month 0.149 0.356 0.146 0.354 0.152 0.359 0.149 0.356 

YOS 13–16 in first month 0.144 0.351 0.146 0.353 0.138 0.345 0.147 0.354 

YOS 17–20 in first month 0.126 0.332 0.134 0.340 0.126 0.331 0.118 0.323 

MOS = combat 0.226 0.418 0.230 0.421 0.231 0.422 0.217 0.412 

MOS = health 0.204 0.403 0.203 0.402 0.207 0.405 0.201 0.401 

MOS = combat support 0.391 0.488 0.387 0.487 0.391 0.488 0.395 0.489 

Female 0.177 0.382 0.168 0.374 0.177 0.382 0.187 0.390 

Married 0.691 0.462 0.694 0.461 0.694 0.461 0.683 0.465 

Has children in first month 0.529 0.499 0.542 0.498 0.531 0.499 0.514 0.500 

Non-White 0.250 0.433 0.258 0.438 0.247 0.431 0.244 0.429 

Hispanic 0.067 0.250 0.061 0.238 0.066 0.248 0.075 0.264 

More than a BA in first 
month 0.498 0.500 0.471 0.499 0.502 0.500 0.521 0.500 

CZTE in first month 0.107 0.309 0.172 0.378 0.084 0.277 0.061 0.240 

Changed deployment 
status 0.303 0.459 0.439 0.496 0.241 0.428 0.223 0.416 

Received special pay in 
first month 0.297 0.457 0.363 0.481 0.310 0.463 0.214 0.410 

Changed special pay 
receipt 0.354 0.478 0.420 0.494 0.313 0.464 0.327 0.469 

Received bonus any time 
during period 0.035 0.184 0.038 0.192 0.032 0.175 0.035 0.184 

In CONUS in first month 0.854 0.353 0.819 0.385 0.860 0.347 0.884 0.321 

Changed CONUS status 
during period 0.319 0.466 0.295 0.456 0.361 0.480 0.300 0.458 

Completed 1 PCS move 0.577 0.494 0.826 0.379 0.418 0.493 0.478 0.500 

Completed 2 PCS moves 0.205 0.404 0.067 0.250 0.282 0.450 0.270 0.444 
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Variable 

All Periods Period 1 Period 2 Period 3 

Mean SD Mean SD Mean SD Mean SD 
Completed 3 or more PCS 
moves 0.069 0.253 0.003 0.055 0.139 0.346 0.065 0.246 

Changed marital status 0.195 0.396 0.171 0.377 0.196 0.397 0.219 0.414 

Changed number of 
children 0.306 0.461 0.311 0.463 0.319 0.466 0.286 0.452 

Changed occupation 0.175 0.380 0.210 0.407 0.154 0.361 0.161 0.367 

Received promotion 0.505 0.500 0.504 0.500 0.483 0.500 0.529 0.499 

Received demotion 0.008 0.091 0.014 0.118 0.002 0.046 0.008 0.091 

N 192,623  65,714  64,697  62,212  

SOURCE: Authors’ analysis using DMDC data for 2009–2020.  
 

We considered differences in location both in terms of whether a soldier is stationed in 
CONUS or overseas and differences in the extent to which they make PCS moves. Most soldiers 
are located in CONUS in the first month of each period over our data timeframe (81.9 percent of 
enlisted and 85.4 percent officers, averaged across all periods) but many soldiers changed their 
CONUS status over the 36 months; 36.2 percent of enlisted and 31.9 percent of officers changed 
CONUS status by (1) moving overseas, (2) moving to Hawaii or Alaska, which are considered 
overseas, or (3) moving from overseas to stateside. Among those are stationed in CONUS, most 
soldiers in Period 1 experienced one PCS move (76.6 percent of enlisted and 82.6 percent of 
officers) while in Periods 2 and 3 more soldiers experienced more than one PCS move. For 
example, in Period 2, 52 percent of enlisted experienced two or more PCS moves (only 48 
percent experienced one move or no moves) while 58.2 percent of officers did so.  

In terms of pay, about a quarter of enlisted soldiers received one or more special pays during 
the first month of a given period, averaged across periods, while 41.4 percent experienced a 
change in their receipt of special pays during the period. About half of enlisted soldiers 
experienced a change in special pay receipt in Period 1 compared with 37.6 percent in Period 3. 
More officers also received special pay in the first month in Period 1 (36.3 percent) than in either 
Period 2 (31.0 percent) or Period 3 (21.4 percent) and more officers experienced a change in 
special pay receipt in Period 1 (42 percent) than in later periods. The greater incidence of special 
pays and changes in special pay in Period 1 relative to later periods could reflect the more 
intensive use of Army personnel in support of operations in Iraq and Afghanistan in 2009–2012 
than in later periods. Members overseas in support of such operations are more likely to be 
engaging in duties and using skills that qualify for special pays. On the other hand, fewer enlisted 
soldiers experienced a promotion in Period 1, and more experienced a demotion relative to later 
periods. Specifically, 52.7 percent of enlisted soldiers were promoted in Period 1 compared with 
68 percent in Period 3, while 7.1 percent were demoted in Period 1 compared with 3.4 percent in 
Period 3. Among officers, the share who were promoted was slightly lower in Period 1 (50.4 
percent) compared with Period 3 (52.9 percent), and 1.4 percent were demoted in Period 1 
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compared with 0.8 percent in Period 3. Receipt of bonus was relatively low and stable across 
periods for officers; about 4 percent of officers received a bonus while far more enlisted soldiers 
received bonuses, 32.5 percent. However, the percentages were higher in Periods 1 and 3 (40.4 
percent and 40.3 percent, respectively) compared with 15.7 percent in Period 2. 
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Chapter 3. Results on How Earnings Volatility Varies with 
Characteristics 

This chapter summarizes our regression results from estimating Equation 2.2 in the previous 
chapter for Army enlisted personnel and officers. The parameter estimates and standard errors 
for each model are shown in Tables A.1–A.2 in the appendix. Our summary of findings in this 
chapter highlights the key results. 

Job Characteristics 

Military Pay 

Table 3.1 summarizes the estimated change in earnings volatility associated with a change in 
the level of pay for enlisted personnel and for officers across periods and by period. For enlisted, 
we found that soldiers who earned more pay experienced less volatility in their earnings. 
Average volatility (measured as the SD of the residual from estimating Equation 2.1) for enlisted 
personnel across periods was 0.136, as shown in Table 2.2. We found that a 10 percent change in 
total pay would reduce volatility by 1.45 percent, a relatively small change from 0.136 to 0.134. 
Across all periods, we also estimated that officers who earn more experience less volatility, but 
that is because of a large negative relationship estimated for Period 3. In fact, we found that in 
Period 1, officers who earned more experienced more, not less, volatility of earnings. Period 1 
covers 2009–2012, a time when significant numbers of Army personnel were supporting 
operations in Iraq and Afghanistan and would have been eligible for various special pays. 

Table 3.1. Estimated Change in Earnings Volatility Associated with a One Percent Change in Total 
Pay 

Category Variable 

All Periods Period 1 Period 2 Period 3 

Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 
Enlisted Log(total pay) –0.145 0.002 –0.086 0.003 –0.161 0.003 –0.124 0.003 

Officer Log(total pay) –0.127 0.006 0.030 0.012 0.002 0.011 –0.251 0.008 

SOURCE: Authors’ analysis of DMDC data. 
NOTE: Std. Err. = standard error. Full regression results for enlisted and officers are shown in the appendix. 
Italicized results indicate the estimated parameter is not statistically different from zero at the 5 percent level. 
 

Figures 3.1 and 3.2 show how volatility is related to different elements of the military 
compensation system. We found that those who receive special pays, as of the first month, are 
estimated to experience greater earnings variability; the estimated effect was larger for officers. 
As expected, those who had a change in their special pay status (either because they newly 
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qualified for a pay or they no longer received a pay) experienced greater volatility. For example, 
across all periods, officers who had a change in their special pay status had 27.4 percent higher 
volatility in their earnings over the period. At a mean level of monthly cash compensation over 
all periods and months in our data of $9,394 for officers, a 27.4 percent increase in volatility 
would translate into a change in monthly cash compensation of $993, using Equation 2.3, 
compared with a change of $771 without the increase in volatility.  

Promotions and demotions are also associated with increased volatility, and we found that 
demotions for both enlisted soldiers and officers are associated with greater volatility. Figure 3.2 
shows that receipt of a bonus is estimated to generate a large effect on variability. As shown in 
Tables 2.2 and 2.3, about a third of enlisted soldiers received a bonus compared with only about 
3 percent of officers. We found that enlisted soldiers receiving a bonus in any of the periods are 
estimated to double the volatility of their military pay. The estimated effect for officers is even 
larger; officers who receive a bonus experience 185 percent greater volatility in their military pay 
in Period 3 and 175 percent greater across all periods compared with officers who did not receive 
a bonus, all else equal. Using Equation 2.3, we found that, relative to mean monthly cash 
compensation, a doubling of volatility for enlisted members would translate to a change of 
$2,414 and a 175 percent increase for officers would translate to a change of $2,276.  

Figure 3.1. Estimated Percent Change in Volatility Associated with Receipt of Different Pay Types: 
Army Enlisted Personnel and Officers 

  

SOURCE: Authors’ analysis of DMDC data.  
NOTE: Figure shows regression coefficient estimates for selected variables. Full regression results are in the 
appendix. 

The results in Figures 3.1 and 3.2 show that Army personnel who received special and 
incentive pays and promotions or demotions experienced greater earnings volatility than soldiers 
who did not receive these pays or personnel actions, all else equal. On the one hand, this result is 
tautological because these pay and personnel outcomes, by definition, change pay and thereby 
contribute to pay variability. On the other hand, it illustrates the fundamental nature of military 
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service and of the military compensation system that decomposes cash pay into a system of 
compensation elements. For example, the military equivalent of a civilian salary is defined as the 
sum of four military pay elements: basic pay, BAH, BAS, and the tax advantage associated with 
receiving allowances tax free.7 Not all members receive BAH because they live in government-
provided housing. Because of frequent moves, members who do receive BAH experience 
frequent changes in BAH over a relatively short period. Military compensation also includes 
other allowances and special and incentive pays that soldiers can qualify for based on their 
duties, skills, and circumstances. The turning on and off of these various pay elements or the 
changing of their amounts contribute to volatility.  

Figure 3.2. Estimated Percent Change in Volatility Associated with Receipt of Any Bonus: Army 
Enlisted and Officers 

 

SOURCE: Authors’ analysis of DMDC data.  
NOTE: Figure shows regression coefficient estimates for selected variables. Full regression results are in the 
appendix. 

Experience and Grade 

We found that earnings volatility is greater among junior Army personnel, whether measured 
by rank or by YOS, as shown in Figures 3.3 and 3.4 for grade category (Figure 3.3) and for YOS 
category (Figure 3.4). Grades E1 to E3 are associated with an 8.4 percent increase in earnings 
volatility across all periods, relative to being in grades E7–E9. YOS 1–4 for enlisted personnel 

 
7 The Gorham Commission in 1962 developed the construct of regular military compensation (RMC) as a 
benchmark for comparing military compensation to civilian compensation and included basic pay plus allowances 
for quarters and subsistence. Later, the definition of RMC was extended to also include the federal tax advantage 
associated with receiving BAH and BAS tax-free (Office of the Undersecretary of Defense for Personnel and 
Readiness, 2018) 

0%
20%
40%
60%
80%

100%
120%
140%
160%
180%
200%

All periods Period 1 Period 2 Period 3

Enlisted Officer



  22 

are associated with a 35 percent increase in earnings volatility relative to YOS 21 or higher. An 8 
percent increase for enlisted members translates to a $758 change (instead of $698) relative to 
average monthly cash compensation, while a 35 percent increase translates to $966 change. 

The estimated effect is even larger for officer grades. Those in grades O1–O2 experienced 48 
percent greater volatility than officers in grades O7 and above across all periods. Less-
experienced officers also had less variability in earnings, as shown in Figure 3.4. A 48 percent 
increase for officers translates to a change in average monthly cash compensation of $1,164 
(instead of $771) relative to the mean.  

The result that volatility is significantly greater for junior officers than for junior enlisted is 
surprising to the extent that food insecurity in the military is related to volatility, a relationship 
that still requires investigation; DoD survey data from 2020 on food insecurity indicates that only 
6 percent of junior officers in grades O1–O3 were food insecure compared with 33 percent of 
junior enlisted in grades E1–E4, across the military services (Office of People Analytics, 2022). 
To the extent that food insecurity is related to volatility, it is possible that the greater volatility of 
earnings among junior officers than among junior enlisted is mitigated from the standpoint of 
food insecurity by officers having higher earnings. Research on food insecurity of civilians 
indicates that households with low incomes are more likely to be food insecure (Gundersen and 
Zilliak, 2018). The results also suggest that volatility alone might not explain food insecurity in 
the military, though, again, no analysis has been conducted to date on the relationship between 
volatility and food insecurity in the military.  

Figure 3.3. Estimated Percent Change in Volatility Associated with Pay Grade: Army Enlisted and 
Officers 

   

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. The omitted category for 
enlisted grades is E8–E9 in the enlisted regression and O7 and above for officers. Full regression results are in the 
appendix. 
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Figure 3.4. Estimated Percent Change in Volatility Associated with YOS Category in All Periods: 
Army Enlisted and Officers 

 

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. The omitted category is YOS 
20+ in each regression. Full regression results are in the appendix. 

Location 

Most soldiers in our data are stationed in CONUS; about 15 to 20 percent are stationed 
outside CONUS in the first month, depending on period and whether enlisted or officer, as 
shown in Tables 2.2 and 2.3. Nonetheless, a considerable fraction of members move between 
CONUS and outside the CONUS (OCONUS); in our data, about 35 to 40 percent of enlisted 
members move overseas or back stateside during a given period and about 30 to 40 percent of 
officers do so.  

Such movements can affect pay variability because of changes in the duties being performed 
that can give rise to different special pays, different assignments that might lead to changes in 
assignment-related pays (such as imminent danger pay), and even different promotion 
opportunities. A key pay-related change pertains to BAH (Defense Travel Management Office, 
undated). Members stationed in CONUS may receive BAH, which depends on location, grade, 
and dependents station. They also may receive CONUS cost-of-living adjustment (COLA), an 
additional payment for those in especially high-cost locations.  

For members stationed overseas, the overseas housing allowance (OHA) is provided when 
government quarters are unavailable. OHA includes a move-in allowance (e.g., security deposit) 
and utilities. Unlike BAH, OHA is a reimbursement of actual rental payments made by members, 
up to a ceiling or maximum amount. The ceiling is based on the 80th percentile of housing 
expenses of members in the particular overseas location. OHA varies with duty location, pay 
grade, and dependents status. Members who are geographic bachelors in the sense that they are 
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stationed overseas but have dependents still in CONUS can receive both OHA (at the single rate) 
and BAH (at the dependents rate). Because housing expenses overseas are generally paid in local 
currency, a currency adjustment is made to OHA, and pay variability can be introduced as a 
result of changes in the exchange rate between the U.S. dollar and the local currency. Overseas 
soldiers may also receive OCONUS COLA which is a cost-of-living adjustment for nonhousing 
expenses. The amount of the allowance varies with duty location, pay grade, YOS, and 
dependents status and is computed so that service members stationed overseas can purchase the 
same market basket of items as members stationed in CONUS for the same amount of money. 

Figure 3.5 shows the estimated relationship for all periods and by period between earnings 
volatility and CONUS status in the first month as well as with a change in CONUS status during 
the period. We found that both enlisted soldiers and officers stationed in CONUS in the first 
month experienced less variability than similar personnel stationed overseas. Across all periods, 
earnings variability was 7 percent less for enlisted soldiers stationed in CONUS than in 
OCONUS in the first month and was 17.8 percent less for officers. A movement between 
statuses, either stateside from overseas or overseas from stateside, increased volatility for both 
enlisted members and for officers; the increase was larger for officers than enlisted. In the case 
of enlisted members, a change between CONUS and OCONUS over a 36-month period 
increased volatility by 22.7 percent across all periods while it increased volatility by 45.9 percent 
for officers. These increases in volatility associated with the movements overseas or stateside are 
greater than the increases associated with promotion shown in Figure 3.1. 
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Figure 3.5. Estimated Percent Change in Volatility Associated with CONUS and Change in CONUS: 
Army Enlisted and Officers 

      

SOURCE: Authors’ analysis of DMDC data.  
NOTE: Figure shows regression coefficient estimates for selected variables. Full regression results are in the 
appendix.  

Service members also move within the United States; most Army members in our data made 
at least one PCS move during a given 36-month period. Such moves can contribute to earnings 
volatility due to (1) changes in duties and assignment that can give rise to changes in special 
pays and (2) changes in BAH rates and CONUS COLA receipt and amount. 

Figure 3.6 shows that with the exception of Period 1, earnings volatility was estimated to 
increase with the number of PCS moves in a given period; the increases were greater for officers 
than enlisted personnel. For example, across all periods, a single PCS move was estimated to 
increase earnings volatility by 7 percent for enlisted members and by 12.2 percent for officers. 
Two moves within the three-year period was estimated to increase volatility by 17.0 percent and 
21.1 percent relative to no moves for enlisted and officers, respectively, while three or more 
moves was estimated to increase volatility by 19.8 percent and 33.9 percent, respectively.  
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Figure 3.6. Estimated Percent Change in Volatility Associated with PCS Moves: Army Enlisted and 
Officers 

      

SOURCE: Authors’ analysis of DMDC data.  
NOTE: Figure shows regression coefficient estimates for selected variables. Full regression results are in the 
appendix.  

The estimated decrease in volatility associated with any PCS move in Period 1 for both 
officers and enlisted is surprising. This period covers 2009 to 2012 when operations and Iraq and 
Afghanistan were significantly curtailed, and more soldiers made a PCS move than in Periods 2 
or 3. It is possible that the smaller share of personnel who made no move were different in 
unobserved ways that led to greater earnings volatility than the personnel who did move. 

Deployment and Occupation 

Deployment can potentially affect earnings volatility. Soldiers deployed to a combat zone are 
eligible for CZTE, imminent danger pay and other hazardous duty–related pays, and family 
separation allowance if they have dependents. We approximated deployment status in the first 
month of a given period by whether a soldier received CZTE and approximated a change in 
status if their receipt of CZTE changed over the period.  

Figure 3.7 shows that the estimated relationships between earnings variability and our 
metrics of deployment status are modest. We found earnings volatility was estimated to be lower 
for members deployed in the first month, all else equal including receipt of special pays, with the 
estimated effects near zero (though statistically significant at the 5 percent level) for enlisted 
members. For officers, being deployed in the first month was associated with 18.4 percent lower 
volatility across periods; the estimated effect was larger in the earlier period (–25.1 percent) than 
in the last period (–7.1 percent). On the other hand, a change in deployment status was associated 
with higher volatility (albeit small in magnitude) for enlisted members but no statistically 
significant difference for officers, all else equal.  
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Figure 3.7. Estimated Percent Change in Volatility Associated with Deployment Status: Army 
Enlisted and Officers 

    
SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. Figure shows regression 
coefficient estimates for selected variables. Full regression results are in the appendix.  

We also considered whether volatility varies with broad occupational categories or a change 
in occupational category, holding other variables constant. Figure 3.8 shows that, with the 
exception of health professionals for officers, volatility does not differ much, if at all, across 
broad occupational categories. However, we found that officers in health-related occupations 
were estimated to experience substantially more earnings volatility than officers in combat 
service support occupations (the excluded category) with a larger effect in the earlier period than 
in the last period. The greater earnings variability is a result of the large array of special and 
incentive pays that health professionals in the military may qualify for over their career. 
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Figure 3.8. Estimated Percent Change in Volatility Associated with MOS Category: Army Enlisted 
and Officers 

      

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. The omitted category in each 
regression is occupational group = combat service support. Full regression results are in the appendix. 

Although relatively few Army members change occupational category in our data, we found 
that those who do experienced greater earnings volatility, all else equal, as shown in Figure 3.9. 
For enlisted members across all periods, changing occupations was estimated to increase 
volatility by 8.5 percent while such a change was estimated to increase volatility by 3.4 percent 
for officers. 
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Figure 3.9. Percent Change in Volatility Associated with a Change in MOS: Army Enlisted and 
Officers 

 

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. Figure shows regression 
coefficient estimates for selected variables. Full regression results are in the appendix. 

Demographic Characteristics 
We next considered whether earnings volatility among Army personnel varies with gender, 

race, ethnicity, or family status (specifically marital status and dependent status). Volatility could 
vary with gender or race/ethnicity because of differences in occupations and assignments that 
give rise to different special and incentive pays or differences in promotion speed. For example, 
Asch et al. (2012) finds that the likelihood of promotion differs by gender and race/ethnicity 
among officers. Volatility could vary with family status because the amount of BAH, CONUS 
COLA and OCONUS COLA depends on whether the member has dependents, though not the 
number of dependents. Finally, we included such demographic characteristics as race/ethnicity 
and gender in our analysis to assess whether these groups experience greater volatility in 
earnings, a possible explanation for their reports of higher food insecurity, though we reiterate 
that this analysis does not directly link food insecurity for these groups to volatility.  

We found that volatility differs little by gender, race, or ethnicity, as show in in Figures 3.10–
3.12, respectively; estimates are either not statistically different from zero or are significant but 
small in magnitude. The one exception is the results by gender among officers in Figure 3.10 
where we found that variability is lower for female than for male officers.  
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Figure 3.10. Percent Change in Volatility Associated with Being Female: Army Enlisted and 
Officers 

 

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. Figure shows regression 
coefficient estimates for selected variables. Full regression results are in the appendix. 

Figure 3.11. Percent Change in Volatility Associated with Non-White: Army Enlisted and Officers 

 

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. Figure shows regression 
coefficient estimates for selected variables. Full regression results are in the appendix. 
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Figure 3.12. Percent Change in Volatility Associated with Hispanic Ethnicity: Army Enlisted and 
Officers 

 

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. Figure shows regression 
coefficient estimates for selected variables. Full regression results are in the appendix 

We found that enlisted members who are married in the first month of a given period 
experience less volatility, but a change in marital status increases earnings volatility. For 
example, those who are married have 10.2 percent lower volatility in the “all periods” model, but 
a change in marital status was associated with an increase in volatility of 15.7 percent. However, 
we found small effects or effects that are not statistically significant with respect to marital status 
for officers (Figure 3.13). 
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Figure 3.13. Estimated Percent Change in Volatility Associated with Being Married and Change in 
Marital Status: Army Enlisted and Officers 

      

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. Figure shows regression 
coefficient estimates for selected variables. Full regression results are in the appendix. 

We also found that the relationship between having children and earnings volatility is either 
small or statistically not significant for officers, as shown in Figure 3.14. For enlisted, we found 
that soldiers with children in the first month experience less volatility, though the magnitude of 
the estimates are relatively small. Having a change in number of children over the period 
increases volatility, but, again, the estimates show the association is small in magnitude. 
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Figure 3.14. Estimated Percent Change in Volatility Associated with Having Children in First 
Month and Change in Number of Children: Army Enlisted and Officers 

      

SOURCE: Authors’ analysis of DMDC data.  
NOTE: N.S. refers to being not statistically significant from zero at the 5 percent level. Figure shows regression 
coefficient estimates for selected variables. Full regression results are in the appendix. 
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Chapter 4. Conclusions and Next Steps 

Although a substantial body of research has been conducted on military pay levels, volatility 
in military pay has not received attention. Research on civilians indicates that greater volatility in 
earnings is associated with greater hardship and poorer outcomes for children, as described in 
Chapter 1. This chapter summarizes our key findings on volatility of earnings among Army 
personnel between 2009 and 2020 and discusses potentially fruitful areas for future research in 
this area. 

Key Findings 
We found that enlisted soldiers experienced more earnings volatility on average than officers 

over the data period with volatility lower for enlisted members in Period 2 (2013–2016) than 
either Period 1 (2009–2012) or Period 3 (2017–2020, as shown in Figure 4.1. Across all periods, 
average volatility for enlisted was 0.136 and 0.079 for officers, meaning that the average 
percentage change in earnings around the conditional mean from the regression model in 
Equation 2.1 in any given period was 13.6 percent for enlisted and 7.9 for officers.8 Relative a 
mean level of monthly cash compensation for enlisted members of $4,808 in 2020 dollars in our 
data, average volatility translates to a change in average monthly pay of $698. For officers, for 
whom the mean level of monthly cash compensation is $9,394 in our data, average volatility 
translates to a $771 change in average monthly pay. 

 
8 As discussed in Chapter 2 in the context of Equation 2.1, the conditional mean captures permanent earnings for the 
soldier (𝛽)*+) and the earnings trend that comprises part of the transitory component (𝛽,*+𝑇). 
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Figure 4.1. Earnings Volatility for Army Enlisted Personnel and Officers Across Time Periods 

     

SOURCE: Authors’ analysis of DMDC data.  
NOTE: Based on mean SD of residuals from Equation 2.1 and reported in Tables 2.2 and 2.3. 

We found that volatility is also greater among lower-earning than higher-earning enlisted 
personnel, all else equal, and estimated that a 10 percent increase in monthly total pay (the sum 
of all cash compensation) was associated with a 1.45 percent reduction in volatility among 
enlisted personnel. We also estimated a negative correlation between volatility and earnings 
among officers in Period 3, but not for Periods 1 or 2. These results are consistent with studies of 
income volatility of civilians that find that lower income individuals experience greater volatility 
(Moffitt, 2020).  

Consistent with the finding that lower-earning personnel experience greater volatility, 
especially among enlisted personnel, we also found greater volatility was associated with being 
more junior, defined in terms of either grade or YOS. Compared with enlisted soldiers in the 
grades of E6 and above, volatility is about 8.4 percent greater among soldiers in grades E1 to E3. 
Volatility is particularly great among junior officers; being an O1 or O2 was associated with 
about a 50 percent higher level of earnings volatility, relative to being an O7 or above. A 50 
percent increase for officers translates to a change in average monthly cash compensation of 
$1,180 (instead of $771) relative to the mean, while an 8 percent increase for enlisted members 
translates to a $758 change (instead of $698) relative to average monthly cash compensation. 
Similarly, soldiers with fewer than five YOS experience over 30 percent greater earnings 
volatility compared with those with more than 20 YOS. 

Although Figure 4.1 highlights average volatility, we found that volatility varies substantially 
across subgroups, especially subgroups that are defined in terms of job-related characteristics. 
We found that changing locations was associated with greater earnings volatility. Enlisted 
soldiers who change locations between CONUS and OCONUS during a given 36-month period 
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experience 22.7 percent greater earnings volatility, all else equal, than soldiers who do not make 
such a move. For officers, moving between stateside and overseas was associated with a 39.9 
percent increase in earnings volatility. Such moves can involve change in the member’s BAH, 
COLA, and the special pays associated with duties performed in the new location. We also found 
that PCS moves were associated with greater volatility, except in Period 1, and the change in 
volatility increases with the number of moves made in a given 36-month period. For example, in 
Period 3, a single PCS move was estimated to increase earnings volatility by 10.8 percent for 
enlisted soldiers and by 24.6 percent for officers, while 3 moves increase volatility by 22.3 
percent and 44.3 percent, respectively. 

On the other hand, we found that volatility varies relatively little with occupational group or 
a change in deployment status during the period, all else equal. The exception is the health-
related field for officers. Volatility is 38.2 percent higher among officers in health-related 
occupations compared with officers in combat service support occupations. It is likely the higher 
volatility is a result of the large number and sizable amounts of special and incentive pays 
available to physicians and other medical personnel. 

The military compensation system comprises an array of different pay elements, and we 
found that changes in these elements contribute to earnings volatility in the Army, especially for 
officers. Officers who have a change in their receipt of special pays during a 36-month period, 
either receiving a new pay or no longer receiving any special pay, were estimated to experience 
27.4 percent greater earnings volatility than those who experience no change. For enlisted, the 
estimate was 6.3 percent. Promotions and, particularly, demotions also were associated with an 
increase in earnings volatility, especially for officers. The largest contributor to earnings 
volatility for both enlisted members and officers is receipt of a bonus. Over our data period, 
about a third of enlisted soldiers received a bonus compared with only about 3 percent of 
officers. We found that those who receive any bonus during the 36-period experience double the 
amount of earnings volatility if they are enlisted, and 175 percent greater earnings volatility if 
they are an officer, all else equal.  

It seems obvious that changes in pay would contribute to earnings variability. But the 
positive relationships we estimated also reflect the fundamental nature of military service and of 
a military compensation system that decomposes cash pay into elements not typically observed 
for civilians, such as BAH; food allowance; and a system of special and incentive pays to 
recognize different skills, duties, and assignments or strong external market opportunities. The 
turning on and off of these various pay elements or the changing of their amounts contribute to 
volatility. 

Although volatility is related to the job characteristics of Army personnel in our data, we did 
not find evidence of a strong relationship between volatility and demographic characteristics, 
except for marital status for enlisted personnel. We found little evidence of large differences in 
earnings volatility based on the gender, race, or ethnicity of Army personnel. With respect to 
marital status, enlisted members who changed marital status during the period were estimated to 
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experience 15.7 percent greater earnings volatility. However, we found small effects or effects 
that are not statistically significant with respect to marital status for officers. We included 
demographic characteristics in our analysis to assess whether these groups experience greater 
volatility in earnings, a possible explanation for their reports of higher food insecurity, though 
the analysis does not directly link food insecurity for these groups to volatility, a topic left for 
future research. Our results suggest that, to the extent that food insecurity is linked to volatility, 
differences in food insecurity among soldiers with the demographics we considered are 
attributable to factors other than earnings volatility over the periods we considered.  

Areas for Future Research 
Beyond extending the analysis to the other branches of the armed services, two areas would 

be particularly fruitful for future research on earnings volatility among military personnel. First, 
future studies should estimate the relationship between earnings volatility and food insecurity 
and consider the extent to which better financial literacy, access to food assistance, financial 
planning services, and amount of savings mitigate any positive relationship between volatility 
and food insecurity. DoD fields an annual survey of active-duty members, called the Status of 
Forces Survey of Active Duty Members (SOFSA), that queries members about food insecurity, 
financial literacy, financial well-being, access to food assistance, and other aspects of service 
quality of life. Measures of earnings variability derived from DMDC data, as in this study, could 
be merged with the SOFSA data by individual record. Related topics could also be explored with 
merged data, including the relationship between earnings variability and intentions to stay in the 
military as measured by the SOFSA. 

A second area that would be fruitful to pursue is a comparison of earnings volatility in the 
military with civilians with similar characteristics. Past research finds that average military pay 
exceeds the pay of civilians with comparable characteristics; the 13th QRMC found that enlisted 
pay was at the 84th percentile of the earnings distribution of similar civilians, and officer pay 
was at the 76th percentile (Office of the Under Secretary for Personnel and Readiness, 2020). 
Past commissions beginning with the President’s Commission on an All-Volunteer Force in the 
1970s have argued that higher levels of military pay relative to pay for comparable civilians is 
needed because of the hazards, arduous duties, and other conditions of military service (DoD, 
1970). However, another potential reason that gives rise to a positive differential or what is 
known by economists as a compensating differential could be greater volatility of earnings 
among military personnel. Future research should identify a comparable population of civilians 
to assess how earnings volatility compares among military personnel and civilians.  
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Appendix. Regression Results 

This appendix presents tables of regression results for Army enlisted soldiers (Table A.1) and 
officers (Table A.2) from estimating Equation 2.2 in Chapter 2 over the three periods of data 
combined and separately. The specific results are discussed in Chapter 3.  

Table A.1. Ordinary Least Squares Estimates and Standard Errors: Army Enlisted 

Variable 

All Periods Period 1 Period 2 Period 3 

Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 
Log(total pay) –0.145 0.002 –0.086 0.003 –0.161 0.003 –0.124 0.003 

Period 2 –0.081 0.001       

Period 3 –0.047 0.001       

E1–E3 in first month 0.084 0.004 0.074 0.005 0.071 0.007 0.045 0.006 

E4–E6 in first month 0.031 0.002 0.033 0.003 0.000 0.004 0.026 0.004 

YOS 1–4 in first month 0.350 0.004 0.343 0.005 0.365 0.006 0.408 0.007 

YOS 5–8 in first month 0.245 0.003 0.263 0.005 0.218 0.006 0.328 0.007 

YOS 9–12 in first month 0.171 0.003 0.167 0.005 0.169 0.006 0.263 0.007 

YOS 13–16 in first month 0.194 0.003 0.293 0.005 0.232 0.006 0.106 0.006 

YOS 17–20 in first month 0.058 0.003 0.099 0.005 0.069 0.006 0.033 0.007 

MOS = combat 0.040 0.002 0.018 0.004 0.035 0.004 0.055 0.004 

MOS = health 0.003 0.003 0.001 0.004 0.014 0.005 –0.016 0.005 

MOS = combat support 0.031 0.002 0.022 0.003 0.028 0.004 0.041 0.004 

Female –0.014 0.002 –0.022 0.003 –0.002 0.003 –0.018 0.003 

Married –0.102 0.001 –0.063 0.002 –0.114 0.003 –0.127 0.003 

Has children in first month –0.075 0.001 –0.062 0.002 –0.083 0.003 –0.076 0.003 

Non-White 0.003 0.001 0.002 0.002 0.012 0.002 –0.012 0.002 

Hispanic 0.005 0.002 0.002 0.002 0.009 0.003 0.002 0.003 

Less than a high school in 
first month –0.055 0.003 –0.041 0.004 –0.036 0.005 –0.040 0.005 

High school diploma in 
first month –0.041 0.002 –0.023 0.003 –0.040 0.004 –0.058 0.003 

Some college in first 
month –0.038 0.002 –0.020 0.004 –0.035 0.004 –0.042 0.004 

More than a BA in first 
month –0.048 0.005 –0.045 0.009 –0.051 0.009 –0.026 0.008 

CZTE in first month –0.027 0.002 –0.039 0.004 –0.034 0.004 0.037 0.005 

Changed deployment 
status 0.067 0.002 0.051 0.003 0.093 0.003 0.090 0.003 
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Variable 

All Periods Period 1 Period 2 Period 3 

Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 
Received special pay in 
first month 0.084 0.002 0.089 0.004 0.104 0.003 0.072 0.003 

Changed special pay 
receipt 0.064 0.002 0.054 0.003 0.077 0.003 0.047 0.002 

Received bonus any time 
during period 0.993 0.001 0.943 0.002 0.983 0.003 1.035 0.002 

In CONUS in first month –0.071 0.002 –0.040 0.002 –0.135 0.003 –0.051 0.003 

Changed CONUS status 
during period 0.227 0.001 0.240 0.002 0.223 0.002 0.185 0.003 

Completed 1 PCS move 0.070 0.001 –0.145 0.002 0.159 0.002 0.108 0.002 

Completed 2 PCS moves 0.170 0.002 –0.176 0.004 0.270 0.003 0.217 0.003 

Completed 3 or more PCS 
moves 0.198 0.003 –0.181 0.024 0.263 0.005 0.223 0.005 

Changed marital status 0.157 0.001 0.155 0.002 0.212 0.002 0.126 0.002 

Changed number of 
children 0.022 0.001 0.013 0.002 0.032 0.002 0.026 0.002 

Changed occupation 0.085 0.002 0.042 0.003 0.078 0.005 0.150 0.004 

Received promotion 0.120 0.001 0.115 0.002 0.118 0.002 0.112 0.002 

Received demotion 0.219 0.003 0.248 0.003 0.204 0.006 0.166 0.005 

Constant –1.857 0.015 –2.203 0.026 –1.818 0.030 –2.125 0.024 

R2 0.632  0.660  0.540  0.673  

N 826,681  308,772  262,470  255,439  

SOURCE: Authors’ analysis of DMDC data.  
 

Table A.2. Ordinary Least Squares Estimates and Standard Errors: Army Officers 

Variable 

All Periods Period 1 Period 2 Period 3 

Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 
Log(total pay) –0.127 0.006 0.030 0.012 0.002 0.011 –0.251 0.008 

Period 2 –0.150 0.004       

Period 3 –0.083 0.004       

O1–O2 in first month 0.484 0.023 0.400 0.038 0.523 0.041 0.502 0.039 

O3–O4 in first month 0.049 0.022 0.080 0.036 0.093 0.039 0.089 0.038 

O5–O6 in first month 0.038 0.022 –0.004 0.035 0.075 0.039 0.117 0.037 

YOS 1–4 in first month 0.321 0.007 0.412 0.013 0.423 0.013 0.120 0.013 

YOS 5–8 in first month 0.226 0.007 0.323 0.011 0.335 0.013 0.044 0.012 

YOS 9–12 in first month 0.175 0.007 0.237 0.011 0.255 0.012 0.018 0.012 

YOS 13–16 in first month 0.089 0.006 0.119 0.010 0.136 0.011 0.022 0.011 

YOS 17–20 in first month 0.030 0.006 0.055 0.009 0.042 0.010 –0.003 0.010 
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Variable 

All Periods Period 1 Period 2 Period 3 

Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 
MOS = combat –0.029 0.005 0.010 0.008 –0.036 0.009 –0.057 0.009 

MOS = health 0.382 0.005 0.447 0.009 0.414 0.009 0.282 0.009 

MOS = combat support –0.030 0.004 0.001 0.007 –0.028 0.008 –0.053 0.008 

Female –0.050 0.004 –0.086 0.007 –0.070 0.008 0.014 0.007 

Married –0.002 0.004 0.019 0.007 –0.006 0.007 –0.007 0.007 

Has children in first month –0.014 0.004 –0.016 0.006 –0.001 0.007 –0.016 0.007 

Non-White 0.019 0.004 0.033 0.006 0.016 0.006 0.010 0.006 

Hispanic 0.015 0.006 –0.002 0.010 –0.007 0.011 0.042 0.010 

More than a BA in first 
month 0.140 0.004 0.152 0.006 0.189 0.007 0.019 0.007 

CZTE in first month –0.184 0.006 –0.251 0.009 –0.190 0.011 –0.071 0.012 

Changed deployment 
status –0.001 0.004 0.033 0.007 –0.010 0.007 –0.035 0.007 

Received special pay in 
first month 0.401 0.005 0.484 0.009 0.439 0.008 0.243 0.008 

Changed special pay 
receipt 0.274 0.004 0.243 0.009 0.280 0.008 0.301 0.007 

Received bonus any time 
during period 1.746 0.009 1.559 0.014 1.812 0.016 1.848 0.015 

In CONUS in first month –0.178 0.005 –0.160 0.007 –0.195 0.009 –0.163 0.009 

Changed CONUS status 
during period 0.459 0.004 0.528 0.006 0.399 0.007 0.421 0.006 

Completed 1 PCS move 0.122 0.004 –0.276 0.010 0.219 0.008 0.246 0.007 

Completed 2 PCS moves 0.212 0.005 –0.312 0.013 0.292 0.009 0.361 0.008 

Completed 3 or more PCS 
moves 0.339 0.007 –0.339 0.046 0.451 0.011 0.443 0.012 

Changed marital status 0.039 0.004 0.070 0.007 0.052 0.007 0.009 0.006 

Changed number of 
children 0.018 0.003 0.026 0.006 0.017 0.006 0.009 0.006 

Changed occupation 0.034 0.004 0.069 0.006 0.032 0.008 0.008 0.007 

Received promotion 0.349 0.003 0.373 0.006 0.360 0.006 0.331 0.006 

Received demotion 0.542 0.017 0.544 0.021 0.444 0.058 0.512 0.028 

Constant –2.724 0.059 –3.966 0.123 –4.231 0.111 –1.613 0.086 

R2 0.476  0.499  0.484  0.487  

N 192,611  65,711  64,697  62,203  

SOURCE: Authors’ analysis of DMDC data. 
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Abbreviations 

BA baccalaureate 
BAH basic allowance for housing 
BAS basic allowance for subsistence 
COLA cost-of-living adjustment 
CONUS continental United States 
CZTE combat zone tax exclusion 
DMDC Defense Manpower Data Center 
DoD U.S. Department of Defense 
EITC earned income tax credit 
FY fiscal year 
HDIP hazardous duty incentive pay 
MOS military occupational specialty 
OCONUS outside the continental United States 
OHA overseas housing allowance 
OSD Office of the Secretary of Defense 
PCS permanent change of station 
QRMC Quadrennial Review of Military Compensation 
RMC regular military compensation 
SD standard deviation 
SOFSA Status of Forces Survey of Active Duty Members 
YOS years of service 
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