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Abstract

Many United States policymakers worry about the well-being of military veterans after
they separate from active duty service. Prior studies establish that service members
experience higher rates of homelessness, disability, and food insecurity while on active
duty than the civilian population mean. What happens after they leave the military?
This paper examines the long-term effects of military service on food insecurity. Our
results show that, on average, military veteran-headed households experienced lower
rates of food insecurity than non-veteran-headed households, and correspondingly par-
ticipate less in federal nutrition assistance programs. We use the Vietnam-era lottery
draft to identify causal effects, and find no evidence that military service adversely
affects food insecurity status. Our results suggest policies that assist currently enlisted
service members, and those veterans who are unlikely to head a traditional household,
may be most effective at tackling food insecurity among military veterans.
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1 Introduction

Military service can have lasting consequences for the economic well-being of veterans and

their families in the United States (US). Physical and mental health challenges, disruptions

to labor market participation, housing instability, and difficulties returning to civilian life may

leave some veterans especially vulnerable to food insecurity (Cohen et al. 2022, Widome et al.

2015, Betancourt et al. 2021, Fargo et al. 2012). This possibility has drawn increasing policy

attention, particularly given evidence that active duty service members and their families

experience higher rates of food insecurity than the civilian population (Rabbitt & Beymer

2024, Jennings & Patton 2025, Hales et al. 2026).

This paper asks whether military service has a causal effect on food insecurity after veterans

return to civilian life. Food insecurity is both a consequence and a potential cause of broader

socioeconomic disadvantage, with well-documented links to adverse health, educational, and

labor market outcomes (Gundersen et al. 2011, Gundersen & Ziliak 2015). We answer this

question using longitudinal data from the Panel Study of Income Dynamics, and random

variation in military service generated by the Vietnam-era draft lottery.

The effect of military service on later food insecurity is theoretically ambiguous. Military

service may compound early life disadvantage, particularly because men raised in poverty

are more likely to serve in the US military (Bareis & Mezuk 2016). Conversely, service

can increase educational attainment and civilian earnings, particularly among minorities,

while providing access to benefits such as the GI Bill, Veterans Administration health care,

and military pensions (Routon 2014). Observed differences in food insecurity may also

reflect selection into service rather than the effects of service itself. Veterans may also select

into service on unobserved characteristics associated with better (or worse) socioeconomic

outcomes, including resilience, physical fitness, and stronger labor market attachment. The

causal effect of military service on food insecurity therefore cannot be inferred from either

economic theory or simple correlational comparisons between veterans and non-veterans.

Our empirical analysis has two parts. First, we use longitudinal data from the Panel Study

of Income Dynamics (PSID) covering 1979–2019 to document differences in food insecurity

between veteran- and non-veteran-headed households over four decades, a longer period of

coverage than prior studies. We show that veteran-headed households report lower levels of

food insecurity on average, including lower probabilities of worrying that food will run out or

cutting back on meals. Using the extended PSID series of household-specific food insecurity

measures developed by Lee et al. (2024) and Lee et al. (2025), we show that veteran-headed

households consistently exhibit lower probabilities of food insecurity and lower participation

in food assistance programs than non-veteran-headed households.
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Second, we exploit random variation generated by the Vietnam-era draft lottery to es-

timate the causal effect of military service on later-life food insecurity. Previous studies of

food insecurity among veterans have primarily documented associations because they lack a

credible source of exogenous variation in military service. We find no evidence that Vietnam-

era military service increased food insecurity among men who later became household heads.

The draft-lottery estimates are less adverse than the near-zero OLS estimates, consistent

with men from lower socioeconomic backgrounds having been more likely to enter military

service during this period. We show that this conclusion is robust to using a more precisely

estimated external first stage, weak-instrument-robust inference, and sensitivity analyses

addressing the omission of veterans who do not become PSID household heads.

Our findings contrast with correlational evidence that active duty service members and

their families experience higher rates of food insecurity than the civilian population (Rabbitt

& Beymer 2024, Jennings & Patton 2025). They are consistent with evidence from the Current

Population Survey Food Security Supplement (CPS-FSS) that unadjusted food insecurity

prevalence is similar among veterans and non-veterans and, more specifically, that prevalence

among Vietnam-era veterans is statistically similar to that among non-veterans (Rabbitt

& Smith 2021).1 Our findings are also consistent with earlier evidence that Vietnam-era

veteran-headed households do not face systematically higher rates of food insecurity when

measured using standard categorical outcomes (Miller et al. 2016).

Our results highlight an important distinction in the policy debate. Military service

may have lasting adverse effects for individuals who are not represented among the PSID

household heads. Among the veteran-headed households represented in the PSID, however,

we find no evidence of elevated food insecurity and no evidence that Vietnam-era military

service causally increased later-life food insecurity. Policies addressing food insecurity in the

military population may therefore need to distinguish between currently serving personnel,

veterans at the point of separation, and veterans outside the traditional household structures

captured by surveys of household heads, rather than presuming uniform disadvantage among

veterans.

This paper makes two main contributions to the study of veterans’ food insecurity. First,

we extend the literature on the relationship between military service and food insecurity after

separation by providing novel longitudinal evidence on food insecurity among veteran-headed

households. Previous research has relied primarily on static, cross-sectional measures that

provide limited evidence on the persistence of food insecurity over time. We move beyond

1For more recent cohorts than those we study, however, Rabbitt & Smith (2021) find that working-age
veterans are more likely to experience food insecurity than observably similar non-veterans. Evidence that
self-reported SNAP participation rises after veterans leave active duty also suggests that food-related hardship
may be concentrated around the transition out of military service (London & Heflin 2015).
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this limitation using the estimated probability of food insecurity and the dynamic measures

it enables, following Lee et al. (2024) and Lee et al. (2025). We apply these measures to

a longitudinal sample of US households covering four decades, allowing us to track food

insecurity over time and estimate panel models that capture persistent differences between

veteran- and non-veteran-headed households. We supplement these measures with evidence

on household food spending, providing an additional indication of whether veteran-headed

households reliably meet their basic nutritional needs. Together, these analyses show that the

lower food insecurity observed among veteran-headed households is not limited to a particular

cross-sectional sample or a single categorical measure of food insecurity.

Our second main contribution is to extend the Vietnam draft-lottery literature that uses

draft eligibility as a source of random variation in Vietnam-era military service. The canonical

application is Angrist (1990), who uses the lottery to estimate the effect of military service

on income. Subsequent work has used the same research design to study schooling, long-

run earnings (Angrist & Chen 2011), disability outcomes (Angrist et al. 2011), health and

disability outcomes (Angrist et al. 2010, Wang et al. 2025), crime (Lindo & Stoecker 2014),

demographics (Conley & Heerwig 2012), intergenerational labor market effects (Goodman &

Isen 2020), and racial integration (Bleemer 2026).

We use restricted PSID variables that classify men exposed to the Vietnam-era draft

into draft number categories, allowing us to construct interval measures of draft risk within

the PSID. This construction is not possible using the public PSID files because exact

birth dates are not otherwise available. The newly created variable allows us to use draft-

induced variation in military service within a longitudinal household panel containing repeated

measures of economic resources, family structure, and food insecurity. These outcomes are

generally not observed in the administrative and Census-based datasets used in much of the

previous draft-lottery literature. We extend the outcomes studied using the Vietnam-era

draft lottery to include food insecurity later in life.

This paper proceeds as follows. Section 2 describes the PSID data, the probability of food

insecurity measure and the dynamics measures we study. Section 3 lays out the empirical

framework for using the Vietnam-era draft lottery to infer the causal effects of military

service on food insecurity. Section 4 reports trends in different measures of food insecurity for

veterans and non-veterans and presents the estimates of causal effects. Section 5 examines

the robustness of the causal results to uncertainty in the PSID first-stage, weak identification,

and the non-random observation of military veterans in data on PSID households. Section 6

concludes.
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2 Data and Methods

2.1 Panel Study of Income Dynamics

The PSID is a longitudinal survey of individuals, their families, and their descendants (annual

1968–1997, biennial since), tracking 85,536 individuals over 55 years, from 1968 to 2023 (Social

Research Center 2025). The longest-running longitudinal household survey in the world, PSID

collects detailed information on household composition and socioeconomic status, including

income, expenditures, and employment. We use the 26 survey waves of PSID data from

1979–2019, limiting our sample to males born between 1930–1970 because we later instrument

for military service using the Vietnam-era draft, which only conscripted males. The PSID

includes a question on past military service to the individuals described as a “reference

person,” a term we use interchangeably with “household head.” An important implication

of this for our analysis is that our definition of a military veteran is someone who became

a household head after returning from active-duty service. We return to the potential for

selection associated with this definition later in the paper. Part of our analysis focuses on the

1950–1952 cohort; these are veterans who returned from Vietnam War service and eventually

became reference persons. For males born between 1930 and 1970, we have data on 8,392

individuals, comprising 2,466 veterans and 5,926 non-veterans. For the 1950–1952 cohort,

we have 816 observations, of which 29% were draft eligible and 31% served as veterans.

2.2 Outcome Measure: Probability of Food Insecurity

Our measure of food insecurity needs to satisfy several criteria: (a) it needs to be available for

the time period covered in this study; (b) it tracks the prevalence of food insecurity in the US;

and (c) it allows us to assess both the incidence of food insecurity and the extent to which it

is chronic versus transitory. One measure that satisfies these criteria is a simple transform

of the Probability of Food Security (PFS), recently introduced by Lee et al. (2024, 2025).

The PFS estimates the conditional probability that a household’s food expenditures equal

or exceed the cost of the USDA Thrifty Food Plan (TFP), the US government’s estimate

of the minimum food spending required to sustain a healthy diet for a household of its size

and location in a given year. Benefits under the Supplemental Nutrition Assistance Program

(SNAP), the federal government’s main program for reducing food insecurity, are tied directly

to TFP estimates. Food-expenditure data are collected in all waves of the PSID, and PFS is

calibrated to match the official, CPS-based food insecurity prevalence estimates.

We use a simple transform of PFS, the Probability of Food Insecurity, PFI = 1 − PFS,

the probability that a household’s food expenditures are less than the corresponding TFP
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value in a given year. We classify individual i in household h(i) and year t as living in a food

insecure or food secure household by comparing the household’s food spending FSh(i),t with

the relevant TFP cost, P h(i),t.

PFIi,t = Pr
(
FSh(i),t < P h(i),t

∣∣W h(i),t, FSh(i),t−1

)
, (1)

where W h(i),t is a vector of characteristics: the household head’s age, gender, and educational

status, household size, and household income. This measure compares observed household

food spending against the USDA measure for the minimum amount of food spending required

for a household of its size and location to sustain an healthy diet. We use estimates of this

conditional probability in the PSID data; more detailed discussion of PFI calculation can be

found in Appendix A.1, and Lee et al. (2025).

We use PFIi,t to classify an household as food insecure by comparing the PFI against USDA

population estimates of food insecurity. Specifically, we calculate FIi,t = 1 {Pt < PFIi,t},
where 1 {.} is the indicator function. For the years 1995–2019, Pt is fixed at the probability

that equates the share of food-insecure households estimated by PFI to the official nationwide

food insecurity prevalence reported annually by USDA, most recently in Rabbitt et al. (2024).

For pre-1995, before USDA began reporting food insecurity prevalence estimates, we use the

Pt thresholds that Lee et al. (2025) estimated from a regression model of post-1995 PFS

thresholds on national SNAP participation rates.

The continuous PFI and binary FI classification measures are year-specific estimates. Lee

et al. (2024) also introduced measures to summarize food security dynamics within the same

household over time. We generate individual-specific measures of Chronic Food Insecurity

(CFI), defined as mean long-term PFI relative to the mean threshold for classification as food

insecure, and transient food insecurity (TFI), defined as the difference between the share of

years food secure and the man’s CFI. For each man, we create a binary indicator for each of

four mutually exclusive categories of long-run food insecurity: (1) chronic and persistently

food insecure, (2) chronic and not persistent, (3) chronic and transient, or (4) persistently

food secure. Lee et al. (2024) provide further details on the construction and interpretation

of these dynamic food insecurity measures.

2.3 Descriptive Statistics

We first show descriptive statistics for PSID household heads, for men subject to the Vietnam

draft as well as men born over a longer time period; Table 1 shows these summary statistics.

Among men born between 1930 and 1970, the average age of a veteran-headed household is

44.4 years, five years higher than that of a non-veteran-headed household. But that is the
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Table 1: Descriptive Statistics, PSID Households Headed by Veterans and Non-Veterans.

Men born 1930–1970 Men born 1950–1952

All Veteran Non-veteran All Veteran Non-veteran

Panel A. Military Service
Veteran status 0.3 1 0 0.31 1 0
Service start, year 1963.0 1963 1971 1971
Service end, year 1968.0 1968 1975 1975
Service length, years 0.9 4.57 0 0.94 4.80 0
Draft eligibility 0.29 0.35 0.27
RSN 1–95 0.22 0.26 0.20
RSN 96–195 0.22 0.23 0.22
RSN 196–366 0.36 0.29 0.39

Panel B. Food Insecurity
PFI 0.16 0.15 0.17 0.15 0.16 0.15
Years observed in PSID 16.41 16.01 16.58 17.89 17.17 18.19
Years food secure 15.34 15.25 15.37 17.02 16.36 17.29
Percent of years food secure 0.92 0.95 0.91 0.94 0.94 0.94
Years food insecure 1.08 0.76 1.22 0.88 0.82 0.90
Percent of years food insecure 0.08 0.05 0.09 0.06 0.06 0.06
Household food spending, per person 390 391 389 385 364 394
SNAP, yearly participation 0.05 0.04 0.06 0.05 0.06 0.04
SNAP, ever participated 0.22 0.21 0.22 0.20 0.28 0.17

Panel C. Demographic and Labor
Age 41.01 44.49 39.49 42.67 42.01 42.95
Race = white 0.86 0.88 0.84 0.86 0.84 0.87
Education years 13.31 13.33 13.29 13.65 13.18 13.85
Employed 0.84 0.84 0.84 0.85 0.81 0.87
Individual income 73,690 77,793 71,888 82,833 65,873 89,832
Household income 121,187 118,317 122,433 127,407 107,532 135,608
Household income, per person 45,217 44,015 45,741 48,478 40,264 51938
Household size 3.06 3.03 3.06 3.03 2.95 3.06

Observations 8,392 2,466 5,926 816 274 542

Note: Observation counts are the number of men with non-missing data for each variable category; outcomes
that vary year-on-year (in the PSID panel, such as income) are averaged across individual–years, and we report
the mean of this value. All $ variables are adjusted for 2023 CPI-U, mean across non-missing survey years
conditional on non-zero values; household food spending is measured in survey reported monthly spending
per household member, income figures are annual. RSN refers to Random Sequence Number for the Vietnam
draft lottery, further explained in Subsection 3.1.
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only noteworthy difference. Veteran- and non-veteran-headed households are similar in years

of schooling (13.3), the likelihood of being employed (84%), household size (three persons),

and household real income per capita ($44,015 versus $45,741 in 2023 US dollars). However,

marked differences exist between veteran and non-veteran households in the subsample of

men born between 1950 and 1952. Non-veterans are more likely to be employed (87% versus

81%), have higher levels of individual income ($89,832 versus $65,873 for veterans), and live

in households with higher levels of per-capita income ($51,938 versus $40,264 for veterans).

Panel A reports descriptive information on the timing and duration of military service.

Service length was 4.6 years among veterans born between 1930 and 1970 and 4.8 years

among veterans in the subsample born between 1950 and 1952. In the latter sample, the

share of men in Category 1, indicating a high risk of being drafted, was 0.26 among veterans,

compared with 0.20 among non-veterans.

Panel B reports the sample means for our food insecurity outcomes, including SNAP

participation. Among men born between 1930 and 1970, there is no indication that veteran-

headed households experience worse food insecurity, as measured by mean PFI, the percentage

of years food secure, and the number of years food insecure. If anything, the mean values of

these outcomes among veteran-headed households—0.15, 95%, and 0.8 years, respectively—

are slightly better than the corresponding values among non-veteran-headed households—0.17,

91%, and 1.2 years, respectively. Veteran-headed households also have slightly lower rates of

SNAP participation than non-veteran-headed households.

Panel C reports demographic and labor-market characteristics. Among men born between

1930 and 1970, veteran- and non-veteran-headed households are similar in years of schooling,

employment, household size, and real household income per capita, although veterans are

older on average. Larger differences appear within the 1950–1952 birth cohorts, where

veterans have lower employment, individual income, and household income per capita than

non-veterans.

3 Causal Effects of Military Service

Correlational food insecurity differences between veteran and non-veteran headed households

cannot be interpreted as causal effects of military service, as selection into military service is

not random.

Men may enlist voluntarily, intentionally avoid service, or qualify for military-service

exemptions for reasons correlated with later-life food insecurity. For example, men from

lower-socioeconomic-status backgrounds may be more likely to enter the military as a path

to stable employment, training, or escape from constrained local opportunities. Those same
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backgrounds may also increase subsequent food insecurity risk. Other forms of selection

may work in the opposite direction, since military service also requires good physical health,

screening, and attachment to formal institutions. Veteran-headed households appearing

less food insecure than non-veteran-headed households is therefore not, by itself, evidence

that military service reduces food insecurity. The observed difference reflects the unknown

causal effect of military service combined with pre-existing differences between veterans and

non-veterans, compounded by selection into the set of veterans who later survive and head

households.

To separate the causal effect of military service from these competing selection channels,

we go beyond correlational analysis and exploit random variation in military service generated

by the Vietnam-era draft lottery. This design allows us to estimate the causal effect of military

service for the relevant cohort of US military veterans.

3.1 The Vietnam-Era Draft Lottery

The US military operated a randomized draft to conscript young men for the Vietnam War

effort. The draft lotteries were conducted annually from 1970 through 1972 for American

men born between 1944 and 1952.2

Based on their exact birth dates, men were assigned Random Sequence Numbers (RSNs)

according to the order in which lottery balls were drawn. For example, the first lottery ball

drawn in the 1970 draft corresponded to 14 September, so men born on 14 September in

the relevant birth cohorts were assigned RSN 1. These men were the first birthdate cohort

subject to conscription as the Department of Defense enlisted additional service members.

In the 1971 draft, the second lottery ball drawn corresponded to 24 December, so men

born on 24 December 1951 were assigned RSN 2. In the 1972 draft, the third lottery ball

drawn corresponded to 15 December, so men born on 15 December 1952 were assigned RSN

3. Corresponding lottery numbers were assigned to every birth date in the relevant birth

cohorts, and men were conscripted into the US military in the order determined by the

randomly drawn RSNs.

Men born between 1944 and 1950 with an RSN ≤ 195 were subject to conscription unless

they held a military exemption. Men born in 1951 were subject to conscription if their RSN

was ≤ 125, while men born in 1952 were subject to conscription if their RSN was ≤ 95. These

draft limits were determined only at the end of their respective years, based on Department

of Defense anticipated personnel needs. It was therefore not apparent at the beginning of a

2Draft lotteries were also conducted from 1973 through 1975 for men born between 1953 and 1956, although
none were conscripted because the draft and the Vietnam War were ending. We therefore do not include
these men in the IV analysis.
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year whether intermediate RSNs—those between 95 and 195—would result in conscription.

It was clear, however, that men with extremely low RSNs faced a high probability of being

conscripted. This often induced voluntary enlistment into preferred military occupational

specialties and service branches to preempt conscription into specialties and units likely to

face combat, such as service as a US Army infantry rifleman. This volunteering response,

together with direct conscription based on the random lottery draw, forms part of the causal

effect of the Vietnam-era draft lottery. The randomly assigned RSNs induced military service

through both involuntary conscription and voluntary enlistment.

To instrument for military service, we use a newly created restricted-access PSID variable.

At our request, the PSID constructed a variable reporting the RSN category of men born

between 1944 and 1952 using their exact birth dates; this variable is available only through

the restricted-access PSID enclave.3 The restricted variable divides RSNs into four categories.

Men with RSNs from 1 through 95 are assigned to Category 1 and faced a high risk of being

drafted. Men with RSNs from 96 through 195 are assigned to Category 2 and faced greater

uncertainty about whether they would be drafted. Men with RSNs of 196 or above are

assigned to Category 3 and were unlikely to be drafted. Men whose exact birth dates are

unavailable are assigned to Category 4, and have unknown RSNs.

From these RSN categories and the cohort-specific conscription limits, we construct a

binary variable indicating whether a male household head born between 1950 and 1952 was

subject to conscription.4

Let RSNi denote man i’s Random Sequence Number, birth yeari denote his year of birth,

and 1 {.} refer to the indicator function. We define the binary conscription instrument as

Zi :=


1 {RSNi ≤ 195} , if birth yeari = 1950

1 {RSNi ≤ 125} , if birth yeari = 1951

1 {RSNi ≤ 95} , if birth yeari = 1952

Figure 1 illustrates the relationship between RSNs, conscription, and military service among

PSID male household heads born between 1950 and 1952. Panel A shows how conscription

3Some of the data used in this analysis are derived from restricted PSID data files obtained under special
contractual arrangements designed to protect the anonymity of respondents. These data are not available from
the authors. Persons interested in obtaining restricted PSID data files should contact PSIDHelp@umich.edu.

4Men born in 1951 faced an RSN conscription cutoff of 125, but the restricted PSID variable identifies
only the broader RSN category from 96 through 195. This category therefore includes men on both sides of
the 1951 cutoff. We code men born in 1951 with RSNs from 96 through 195 as not subject to conscription,
Zi = 0, because 70% of the birth dates in this category had RSNs above the conscription cutoff. The results
are substantively unchanged if we instead code these men as conscripted, or treat their conscription status
as missing and exclude them from the analysis.

9
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Figure 1: Vietnam-Era RSNs, Conscription, Military Service.

Note: These figures show the definition of conscription relative to RSN, and then actual rate
of military service among the men born 1950–1952, who go on to head a PSID household.
Panel A shows the definition of Pr (Conscriptedi |RSNi, birth yeari), and B shows estimates of
Pr (Military veterani |Conscriptedi, birth yeari) calculated among PSID household head men.

status varies with RSN and birth year. Panel B shows rates of military service by conscription

status and birth year in the PSID data.

Equation (2) gives the first-stage specification, using the binary conscription variable, Zi,

as an instrument for whether the male household head served in the military, Di.

Di = πZi +φ′X i + ηi, (2)

whereX i contains controls for birth year.
5 The coefficient π is the average effect of conscription

on military service.

We begin by estimating Equation (2) to assess whether draft-induced conscription affected

military service among men born between 1950 and 1952. Table 2 reports the first-stage

estimates. A man born between 1950 and 1952 who was subject to conscription because of

a low RSN was, on average, 12.3 percentage points more likely to serve in the military than

a man who was not subject to conscription. This estimate is statistically significant at the

one-percent level. Despite the relatively small PSID sample, the binary instrument produces

a first-stage F statistic of 10.

The three birth-year-specific estimates show that the pooled first-stage result is not driven

5The physical randomization procedure used in the 1970 lottery may have produced non-random assignment
across different lotteries (Fienberg 1971). We therefore control for birth year, following Berinsky & Chatfield
(2015).
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Table 2: Draft-Lottery First-Stage Estimates
PSID Household Head Men by Birth Year.

Pooled cohorts By birth year

1944–1949 1950–1952 1950 1951 1952

Panel A: Conscription effects:
Draft eligibility effect 0.036 0.123 0.122 0.155 0.094

(0.031) (0.039) (0.072) (0.069) (0.071)
F statistic 1.4 10 2.9 5 1.8
Observations 1,099 816 243 286 287

Panel B: RSN group effects:
RSN 1–95 0.416 0.436 0.435 0.375

(0.036) (0.066) (0.059) (0.06)
RSN 96–195 -0.03 0.335 0.511 0.288 0.241

(0.046) (0.037) (0.073) (0.06) (0.061)
RSN 196–365 -0.02 0.279 0.289 0.223 0.321

(0.043) (0.028) (0.053) (0.048) (0.043)
RSN Unknown -0.109 0.347 0.467 0.408 0.183

(0.049) (0.033) (0.063) (0.055) (0.053)
F statistic 1.931 2.854 2.435 3.61 1.787
Sargan–Hansen p. value 0.704 0.299 0.102 0.64 0.733
Observations 1,099 816 243 286 287

Note: This table reports binary draft-eligibility effects and categorical RSN effects on veteran status,
estimated in separate regressions for each column. Panel A refers to binary draft effect specified in Equation (2),
and Panel B to the categorical IV specification. Each cross-sectional observation is a separate man in the
PSID, as the outcome does not vary in different years of the PSID panel. The pooled cohort models control
for birth year as fixed effects, so estimates are relative to an omitted group of fixed effects. The birth year
categorical rows show all the fixed effects estimates, so are raw military service rate (not relative to an
omitted group); RSN 1–95 is omitted for the 1944–49 cohort because of collinearity with birth year controls.
Standard Errors (SEs) are reported in parentheses, which are clustered on birth year.

by a single birth cohort. The estimated effects are necessarily less precise within the smaller

birth-year-specific samples, but draft-induced conscription increases military service in each

of the three cohorts. These results are consistent with previous research using the Vietnam-

era draft lottery (Angrist 1990, Angrist & Chen 2011).6 Military service among men born

between 1944 and 1949 did not respond strongly to conscription by RSN in the 1970 draft.

6Angrist (1990) and Angrist et al. (2011) estimate first-stage effects separately for white and non-white
men to account for racial differences in compliance with the draft. We find little evidence of differences in the
first-stage relationship by race among PSID men born between 1950 and 1952, as shown in Appendix Table A1.
We therefore do not conduct the main analysis separately by race.
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This is unsurprising because these older cohorts had already served in the military at higher

rates than men born between 1950 and 1952. We therefore restrict the IV analysis to men

born between 1950 and 1952.

The binary conscription instrument is our preferred specification. It applies the known

cohort-specific draft rules and produces a first-stage F statistic of 10 among men born between

1950 and 1952. By contrast, the more flexible categorical specification estimates separate

relationships between RSN categories and military service within each birth year. Although

the categorical specification uses the same underlying draft-lottery variation, its joint first-

stage F statistic is substantially smaller, indicating that the additional instruments weakly

predict military service.

Using PFI as the outcome, the Hansen test does not reject the over-identifying restrictions

imposed by the categorical specification. This result provides no evidence that the categorical

instruments are mutually inconsistent with the model, but it does not overcome the weak

first-stage or establish that the additional instruments improve identification. We therefore

use the binary conscription instrument as the sole instrument in the causal analysis. We

retain the categorical first-stage estimates in Table 2 to document the relationship between

RSN categories and military service, but do not use the categorical specification to estimate

the effects of military service.

3.2 Effects on Food Insecurity

We estimate the effects of military service on food insecurity outcomes using the following

model

Yi,t = βDi + γ ′X i,t + εi,t. (3)

The variable Di is a binary indicator equal to one if man i served in the military. The outcome

Yi,t denotes one of the food insecurity or related outcomes defined above for man i in year t.

The vector X i,t includes fixed effects for outcome year, and birth year. The coefficient β is

the causal effect of military service identified by the Vietnam-era draft-lottery design.

In the correlational analysis, we estimate Equation (3) by OLS using the full sample of

men born between 1930 and 1970. The OLS estimates describe conditional differences in

outcomes between veteran- and non-veteran-headed households, but they do not identify the

causal effect of military service. In the causal analysis, we restrict the sample to men born

between 1950 and 1952 and instrument for military service, Di, using the binary conscription

instrument, Zi. Thus, Equation (2) is the first-stage specification and Equation (3) is the

second-stage specification.

The Instrumental Variable (IV) design requires three identifying assumptions. First, the
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randomly assigned RSNs must be independent of men’s potential food insecurity outcomes,

conditional on birth year. Second, conscription must affect the outcomes only through its

effect on military service. Third, draft eligibility must not make any man less likely to serve

in the military. Under these independence, exclusion, and monotonicity assumptions, β

identifies the local average treatment effect of military service among men whose military

service was induced by the Vietnam-era draft lottery (Angrist et al. 1996).

The independence assumption is credible because RSNs were assigned by lottery, with

controls for birth year addressing concerns about the physical randomization of the 1970

lottery. The first-stage estimates in Table 2 show that the binary conscription instrument is

relevant for men born between 1950 and 1952. The exclusion restriction requires conscription

to affect later-life food insecurity only through military service.7 Monotonicity permits both

direct conscription and voluntary enlistment in anticipation of conscription, but rules out

men who would serve when not subject to conscription and would not serve when subject to

conscription. We do not use PSID survey weights in the IV analysis.8 The causal estimates

should therefore be interpreted as effects for draft compliers in the 1950–1952 birth cohorts

who later become PSID household heads, rather than as population average effects for all

veterans.

We conduct three sensitivity exercises to assess the robustness of the core IV results.

First, we assess whether the relatively weak first stage in the PSID affects either the IV point

estimates or statistical inference. We implement a two-sample IV estimator that combines

reduced-form estimates from the PSID with more precise external estimates of the effect of

draft eligibility on military service from the 2000 Census. This exercise assesses whether

sampling variation in the first-stage estimate from the relatively small PSID draft cohort

materially affects the IV point estimates. We complement this analysis with Anderson-Rubin

weak-instrument-robust confidence intervals (Anderson & Rubin 1949), which remain valid

when the first-stage is weak. Together, these exercises assess whether the core conclusions are

sensitive to either first-stage estimation noise or the potentially poor finite-sample performance

of conventional IV inference in the PSID.

Second, we conduct a sensitivity analysis for veterans who are not observed as PSID

7Angrist & Chen (2011) identify education-related responses to the draft as a potentially important
concern for the exclusion restriction because men could pursue education to defer or avoid conscription. They
find that the observed educational differences instead reflect subsidized education following military service,
including benefits provided through the GI Bill. Under that interpretation, education is a consequence of
military service rather than a separate pathway through which draft eligibility affects later outcomes.

8The draft-lottery design identifies a local average treatment effect for draft compliers among men born
between 1950 and 1952 who are observed as PSID household heads. Neither this birth cohort nor the draft
compliers within it are intended to represent the full US population. Reweighting the sample on observed
characteristics would not transform this complier-specific estimand into a population average treatment effect.
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household heads. This exercise asks how large the unobserved effects among non-head

veterans would need to be to produce a substantively adverse population average effect,

given the estimated effect among PSID household heads and external estimates of the share

of veterans who become household heads. Third, we conduct a model-informed sensitivity

analysis that separately accounts for non-random survival and household headship. This

exercise combines external information on survival and household headship with observed food

security differences between PSID household heads and men who never become household

heads to assess how selection into the observed sample could change the estimated population

effect.

Together, these exercises assess whether the main conclusion is robust to uncertainty in

the PSID first-stage, the absence of veterans outside traditional household structures from

the analytic sample, and explicit assumptions about the relationships among military service,

survival, household headship, and food insecurity.

4 Empirical Results

4.1 Trends in Food Insecurity

We begin by considering descriptive trends over time. The static food insecurity measures

show that veteran-headed households are not more food insecure than non-veteran-headed

households.

Figure 2 shows mean food security outcomes over the study period, separately for veteran-

and non-veteran-headed households. The first two panels show that veteran-headed house-

holds consistently have lower rates of food insecurity than non-veteran-headed households.

This difference is visible both in PFI, for which veteran-headed households tend to have

lower values, and in the PFI-based food insecurity indicator, FI, for which veteran-headed

households tend to have a lower prevalence of food insecurity in each year. These differences

are not driven by a single year or episode. Both groups follow similar aggregate time-series

patterns, including increased food insecurity during periods of macroeconomic stress, such

as the 2008–2009 recession, but the difference between veteran- and non-veteran-headed

households persists throughout the period. The bottom panels show that household food

spending per capita is broadly similar across the two groups, while SNAP participation is

slightly higher among non-veteran-headed households. Taken together, these associational

trends indicate that veteran-headed households do not exhibit higher food insecurity, lower

food spending, or greater reliance on SNAP than non-veteran-headed households in the PSID.

We also classify households into long-run food security groups using the measures de-
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Figure 2: Trends in Food Insecurity Outcomes among Veterans and Non-veteran Households.

Note: These figures show the average of food insecurity outcomes, for years available in the PSID data
separately by veteran status of the household head.

veloped by Lee et al. (2024). Veteran-headed households are less likely to be classified as

chronically or persistently food insecure than non-veteran-headed households. Appendix A.1.1

provides further details on these measures and reports the resulting classifications after aver-

aging across all observed years for each PSID household.

4.2 Estimates of Causal Effects

Main Long-Run Effects. We next turn to estimates of the effects of military service

on long-run food insecurity outcomes. Table 3 reports the main long-run estimates, where

each observation is one man and time-varying outcomes are averaged across all years in

which that man is observed. Columns (1) and (3) report means for non-veterans in the
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full sample and the Vietnam draft cohorts, respectively. Columns (2) and (4) report OLS

associations for the full sample of men born between 1930 and 1970 and for the Vietnam

draft cohorts born between 1950 and 1952, respectively. Column (5) reports IV estimates

for the draft cohorts using the binary conscription instrument described in Subsection 3.1.

The OLS estimates describe differences between veteran- and non-veteran-headed households

conditional on observable characteristics, while the IV estimates use draft-induced variation

in military service to identify causal effects among draft compliers born between 1950 and

1952.

Table 3 provides no evidence that military service adversely affects long-run food insecurity

outcomes. In the full sample of men born between 1930 and 1970, the OLS associations are

small and provide no consistent indication of greater food insecurity among veterans. Among

men born between 1950 and 1952, veteran status is associated with a 0.01 higher mean PFI

(SE 0.02), a 0.01 higher share of years food secure (SE 0.03), and a 0.01 lower share of years

food insecure (SE 0.03).

The IV estimates move away from adverse effects. Draft-induced military service is

associated with a 0.13 lower mean PFI (SE 0.08), a 0.27 higher share of years food secure

(SE 0.23), and a 0.27 lower share of years food insecure (SE 0.23). These estimates are

large relative to the non-veteran means in the draft cohorts, where mean PFI is 0.17 and the

average share of years food insecure is 0.09. The difference between the OLS and IV estimates

is consistent with non-random selection into military service, including the greater propensity

of men from lower socioeconomic status households to enlist during this period. The central

result is not simply that the IV point estimates are negative. Rather, the estimates provide

no support for the hypothesis that Vietnam-era military service increased later-life food

insecurity among men who later became PSID household heads.

The food spending estimates are also inconsistent with persistent material hardship caused

by military service. In the draft cohorts, the OLS estimates suggest that veteran-headed

households spent somewhat less on food than non-veteran-headed households. Monthly

household food spending is 18 dollars lower (SE 15.40), while monthly household food spending

per capita is 14 dollars lower (SE 9.09). The corresponding IV estimates are positive, equal

to 129 dollars for household food spending (SE 114.14) and 89 dollars for household food

spending per capita (SE 84.02). These estimates are considerably less precise than the PFI

and food insecurity classification estimates. They therefore do not establish that military

service increased food spending. They also do not show the combination of higher PFI,

more years food insecure, and lower food spending that one would expect if military service

generated persistent material hardship.

The persistence measures likewise provide no evidence that military service shifted men
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Table 3: Long-Term Effects of Military Service Among PSID Households.

Men Born 1930–1970 Men Born 1950–1952

Non-veteran OLS Non-veteran OLS Binary
Mean Mean IV

[Obs no.] [Obs no.]

Panel A. Food Insecurity
Mean PFI 0.19 0.009 0.17 0.01 -0.13

[8,392] (0.01) [816] (0.02) (0.08)
Food secure, percent years 0.89 0.023 0.91 0.01 0.27

[8,392] (0.01) [816] (0.03) (0.23)
Food insecure, percent years 0.11 -0.026 0.09 -0.01 -0.27

[8,392] (0.01) [816] (0.03) (0.23)
Household food spending 378.16 9.90 375.93 -17.6 128.83

[8,392] (5.05) [816] (15.4) (114.14)
Household food spending, per person 186.9 -4.25 183.9 -14.05 88.75

[8,392] (4.94) [816] (9.09) (84.02)
SNAP, ever participated 0.23 0.025 0.2 0.08 -0.16

[8,392] (0.02) [816] (0.04) (0.18)
SNAP, percent years participated 0.08 0.005 0.07 0.02 -0.11

[8,392] (0.01) [816] (0.02) (0.14)

Panel B. Persistence of Food Insecurity
Chronic and persistent 0.08 -0.030 0.06 -0.02 -0.1

[8,392] (0.01) [816] (0.03) (0.27)
Chronic and not persistent 0.03 -0.002 0.02 -0.02 -0.15

[8,392] (0.00) [816] (0.01) (0.15)
Chronic and transient 0 0.002 0 0 -0.06

[8,392] (0.00) [816] (0.01) (0.02)
Persistently secure 0.89 0.030 0.92 0.04 0.31

[8,392] (0.01) [816] (0.04) (0.42)

Panel C. Demographic and Labor
Education years 13.33 0.196 13.74 0.05 2.98

[8,074] (0.10) [786] (0.22) (1.33)
Employed, percent years 0.83 -0.003 0.84 -0.04 0.1

[8,273] (0.01) [806] (0.03) (0.27)
Individual income 66.43 -0.010 82.78 -0.16 -0.13

[7,374] (0.04) [734] (0.12) (0.8)
Household income 113.64 -0.036 122.92 -0.09 0.5

[8,391] (0.03) [816] (0.08) (0.74)
Household income, per capita 43.64 -0.017 48.26 -0.1 0.86

[8,391] (0.03) [816] (0.08) (0.88)
Household size 4.15 0.031 4.05 0.07 0.27

[8,392] (0.05) [816] (0.08) (0.68)

Birth year controls? Yes Yes Yes

Note: This table reports associations and IV estimates of the effects of military service on the outcomes listed
in the rows. Each observation is one man, and time-varying outcomes are averaged across all years in which
that man is observed. Columns (1) and (3) report non-veteran means, while columns (2) and (4) report OLS
estimates for men born between 1930 and 1970 and men born between 1950 and 1952, respectively. Column
(5) reports IV estimates for men born between 1950 and 1952 using the binary Vietnam-era conscription
instrument. Household food spending is measured monthly in 2023 US dollars. Income outcomes are log
transformed, so their coefficients can be interpreted approximately as proportional changes. Numbers in
square brackets report the number of non-missing observations. SEs appear in parentheses and are clustered
by birth year.
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into repeated or durable food insecurity. Panel B of Table 3 reports effects on the long-run

food insecurity classifications derived from the PFI series. The estimated effect on chronic

and persistent food insecurity is −0.10 (SE 0.27). The estimated effect on being chronically

but not persistently food insecure is −0.15 (SE 0.15). The estimated effect on chronic and

transient food insecurity is −0.06 (SE 0.02). The estimated effect on being persistently food

secure is positive, at 0.31 (SE 0.42). These estimates again do not support the hypothesis

that military service increased long-run exposure to food insecurity among men observed

as household heads. The point estimates move away from chronic food insecurity, although

the persistence classifications should be interpreted cautiously given the modest size of the

draft-cohort sample and the imprecision of most estimates.

The SNAP estimates also provide no evidence of greater reliance on federal food assistance.

In the long-run specification, the binary IV estimates are −0.16 for ever participating in

SNAP (SE 0.18) and −0.11 for the share of years participating in SNAP (SE 0.14).9 These

estimates should not be interpreted as precise evidence that military service reduced SNAP

participation. Rather, they show that the absence of adverse effects on food insecurity is not

masking increased reliance on SNAP among veterans who become household heads in the

PSID.

Dynamic Panel Estimates. Annual panel estimates lead to the same conclusion as

the long-run averages. Table 4 repeats the analysis in an individual-year panel, where

each observation is a man-year rather than a man-specific average. This specification uses

annual variation in household food insecurity and food spending across the PSID panel. The

panel estimates are useful because the long-run averages in Table 3 could obscure effects

concentrated in particular periods of adulthood.

The annual panel estimates are less precise for some food insecurity outcomes. The annual

specification retains year-to-year variation in PFI, which contains substantial transitory

household-level noise. By contrast, the long-run specification averages outcomes within men

before estimation, filtering out much of this transitory variation and estimating effects on

persistent differences in food insecurity histories. This explains why the long-run IV estimates

in Table 3 can be more precise than the corresponding annual estimates in Table 4, despite

using fewer observations.

The annual food insecurity estimates do not show that military service increased food

insecurity during the years in which men are observed in the PSID. In the full sample of men

born between 1930 and 1970, the OLS estimates show that veteran-headed households have

9Comparisons with administrative records establish that self-reported SNAP participation is considerably
under-reported in surveys (Meyer et al. 2022, Gregory & O’Connor 2026). Whether this measurement error
is substantially different between veterans and non-veterans is unclear.
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Table 4: Dynamic Effects of Military Veteran-ship Among PSID Men.

Men Born 1930–1970 Men Born 1950–1952

Non-veteran OLS Non-veteran OLS Binary
Mean Mean IV

[Obs no.] [Obs no.]

Panel A. Food Insecurity
PFI 0.17 -0.03 0.14 0.02 -0.09

[87,840] (0) [9059] (0.01) (0.09)
Food secure 0.91 0.05 0.94 0 0.12

[87,840] (0.01) [9059] (0.02) (0.13)
Food insecure 0.09 -0.05 0.06 0 -0.12

[87,840] (0.01) [9059] (0.02) (0.13)
Household food spending 401.4 7.27 408.58 -25.5 97.31

[87,840] (3.8) [9059] (11.34) (95.24)
Household food spending, per person 213.34 -4.75 219.2 -12.78 114.43

[87,840] (4.06) [9059] (10.3) (95.42)
SNAP, participation 0.06 -0.02 0.04 0.02 -0.03

[87,840] (0) [9059] (0.01) (0.09)

Panel B. Demographic and Labor
Education years 13.31 0.39 13.88 -0.29 1.77

[71,467] (0.06) [7621] (0.17) (1.51)
Employed 0.83 0 0.85 -0.06 0.08

[85,162] (0.01) [8905] (0.02) (0.13)
Individual income 73.21 0.24 91.7 -0.18 -0.21

[46,883] (0.04) [5314] (0.06) (0.39)
Household income 122.63 0.14 136.92 -0.15 -0.05

[85,100] (0.02) [8900] (0.06) (0.45)
Household income, per capita 41.29 0.14 46.73 -0.13 0.27

[85,100] (0.02) [8900] (0.06) (0.45)
Household size 2.97 -0.03 2.93 -0.07 -1.07

[85,162] (0.05) [8905] (0.09) (0.71)

Birth year controls? Yes Yes Yes

Note: This table reports associations and IV estimates of the effects of military service on the annual outcomes
listed in the rows. Each observation is an individual-year, and each man is observed for approximately 18
years on average. Columns (1) and (3) report non-veteran means, while columns (2) and (4) report OLS
estimates for men born between 1930 and 1970 and men born between 1950 and 1952, respectively. Column
(5) reports IV estimates for men born between 1950 and 1952 using the binary Vietnam-era conscription
instrument. Household food spending is measured monthly in 2023 US dollars. Income outcomes are log
transformed, so their coefficients can be interpreted approximately as proportional changes. Numbers in
square brackets report the number of non-missing individual-year observations. Standard errors appear in
parentheses and are clustered by PSID survey year and by birth year.

lower PFI and lower annual food insecurity. Veteran status is associated with a 0.03 lower

PFI, a 0.05 higher probability of being food secure, and a 0.05 lower probability of being

food insecure. Among the 1950–1952 draft cohorts, the OLS estimates are smaller. Veteran
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status is associated with a 0.02 higher PFI (SE 0.01) and essentially no difference in annual

food insecurity classification.

The IV estimates again move away from adverse effects. The estimated effect on PFI

is −0.09 (SE 0.09), the estimated effect on annual food security is 0.12 (SE 0.13), and the

estimated effect on annual food insecurity is −0.12 (SE 0.13). The annual PFI estimate is

somewhat less precise than its long-run counterpart because the panel specification retains

annual fluctuations rather than averaging them into a person-level food insecurity history.

The annual estimates for the binary food security classifications are smaller in magnitude

but more precisely estimated than the corresponding long-run estimates.

The annual food spending estimates also do not suggest a persistent resource shortfall

among draft-induced veterans. In the draft cohorts, the OLS estimates imply 26 dollars less

in household food spending (SE 11.34) and 13 dollars less in household food spending per

capita (SE 10.30) among veterans. The IV estimates are positive, equal to 97 dollars for

household food spending (SE 95.24) and 114 dollars for household food spending per capita

(SE 95.42). These coefficients are imprecisely estimated and should not be interpreted as

evidence that military service increased food spending. Using annual data, the draft-induced

estimates do not show the combination of lower food spending and higher food insecurity

that would indicate later-life material hardship.

The annual SNAP estimate tells the same broad story. The estimated effect of military

service on annual SNAP participation is −0.03 (SE 0.09). This estimate provides no evidence

that the absence of adverse food insecurity effects is explained by draft-induced veterans

relying more heavily on SNAP.

Food Insecurity Over the Life-cycle. The average effects in Table 3 and Table 4 could

mask periods of heightened food insecurity at particular ages. Military service could plausibly

increase hardship immediately after separation, with effects fading later, or generate health

and disability shocks that become more consequential only at older ages. Figure 3 therefore

reports differences in PFI between veterans and non-veterans over the life cycle. Panel A

reports OLS associations between veteran status and PFI for men born between 1930 and

1970. Panel B reports IV estimates for men born between 1950 and 1952 using draft-induced

variation in military service.

The OLS estimates suggest that military service is associated with higher PFI into a

man’s late thirties, after which the association becomes negative. This pattern mirrors the

finding in Angrist & Chen (2011) that the initial negative income effects of military service

among Vietnam veterans disappear once veterans reach their late forties.

The IV estimates are necessarily noisier than the pooled estimates in Table 3 because
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each point is estimated within a five-year age bin. Nevertheless, the figure does not reveal

an age range in which military service clearly raises PFI. The estimates provide no clear

evidence of an adverse effect at any observed age. Among men who survive and become

PSID household heads, Vietnam-era military service does not appear to produce a detectable

food insecurity penalty at any particular stage of observed adulthood.

Figure 3: Veteran Gain in PFI at Different Ages, Relative to Non-veterans.

Note: These panels report estimates of the association or causal effect of military service on PFI at different
ages. Panel A reports OLS estimates for PSID men born between 1930 and 1970. Panel B reports IV
estimates for men born between 1950 and 1952, using the binary Vietnam-era conscription instrument for
veteran status. Each estimate is calculated within a five-year age bin. For example, the estimate plotted at
age 27.5 is calculated among men aged 25–30. The shaded regions represent 95% confidence intervals based
on standard errors clustered by birth year.

The life-cycle evidence is consistent with the chronic food insecurity measures. If military

service caused recurrent or durable food hardship, we would expect either higher PFI over

sustained age ranges or higher rates of chronic and persistent food insecurity. We find neither.

In Table 3, the estimated effect on chronic and persistent food insecurity is −0.10 (SE 0.27).

The estimated effect on being chronically but not persistently food insecure is −0.15 (SE

0.15). The estimated effect on chronic and transient food insecurity is −0.06 (SE 0.02). The

estimated effect on being persistently food secure is positive, at 0.31 (SE 0.42), although it is

imprecisely estimated. These estimates should be interpreted cautiously given the modest size

of the draft-cohort sample and the fact that the persistence categories are discrete summaries

of long-run food insecurity histories. Nevertheless, the pattern is directionally inconsistent
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with the claim that military service causes veterans who later become household heads to

face elevated food insecurity risk throughout adulthood.

Labor Market and Household Outcomes. The labor market and household-structure

outcomes do not show a consistent pattern of later-life economic deterioration. In the long-

run estimates, military service is associated with 2.98 more years of education (SE 1.33), 0.10

higher employment (SE 0.27), −0.13 log points of individual income (SE 0.80), 0.50 higher

log household income (SE 0.74), and 0.86 higher log household income per capita (SE 0.88).

The estimated effect on household size is 0.27 (SE 0.68).

The annual panel estimates are similarly mixed and imprecise. The estimated effect is

1.77 years for education (SE 1.51), 0.08 for employment (SE 0.13), −0.21 log points for

individual income (SE 0.39), −0.05 log points for household income (SE 0.45), 0.27 log points

for household income per capita (SE 0.45), and −1.07 for household size (SE 0.71). These

estimates do not support strong claims about labor market mechanisms. They are nevertheless

useful for interpreting the food insecurity results. The absence of an adverse food insecurity

effect does not appear alongside systematic evidence of lower employment, lower income,

larger household burdens, or greater SNAP reliance. This pattern is consistent with Angrist

et al. (2011), who find that the negative earnings effects of Vietnam-era military service

fade by middle age. It suggests that any shocks associated with military service among

this observed group of household heads did not translate into persistent food insecurity

disadvantage.

5 Sensitivity and Robustness of Results

This section examines whether the absence of estimated adverse effects is robust to limitations

of the PSID sample and uncertainty in the draft-lottery first-stage.

We consider three sensitivity exercises. First, we assess whether uncertainty in the first-

stage estimated within the PSID affects either the IV point estimates or statistical inference.

We implement a two-sample IV approach that estimates the reduced-form effect of draft

eligibility on food insecurity in the PSID, but imports more precise first-stage estimates of

the effect of draft eligibility on military service from the 2000 Census. This exercise assesses

whether sampling uncertainty in the first stage estimated from the relatively small PSID draft

cohorts materially affects the IV point estimates. We complement this exercise with Anderson–

Rubin confidence intervals that remain valid under weak identification. Second, we conduct

an agnostic sensitivity analysis for veterans who are not observed as household heads. This

exercise asks how large the unobserved effects among non-head veterans would have to be to
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generate a substantively adverse population average effect, given the estimated effect among

PSID household heads and the share of veterans observed as household heads in external

data. Third, we conduct a more structured sensitivity analysis that separately accounts for

non-random survival and household headship. This exercise uses external information on

survival and headship, together with observed food security differences between household

heads and never-heads in the PSID, to calibrate how much sample selection could change

the estimated population effect.

Together, these exercises assess whether the main conclusion is robust to uncertainty in

the PSID first-stage and conventional IV inference, the absence of veterans outside tradi-

tional household structures from the analytic sample, and explicit assumptions about the

relationships among military service, survival, household headship, and food insecurity.

5.1 More Precise First-Stage Estimates

The first sensitivity exercise asks whether sampling uncertainty in the first-stage estimated

from the relatively small PSID draft cohorts materially affects the main IV estimates. The

main IV specification estimates both the reduced-form and first-stage within the PSID,

instrumenting veteran status using the binary Vietnam draft-lottery conscription instrument

for a relatively small sample of men. As a robustness exercise, we instead implement a

two-sample indirect least squares (ILS) estimator.

The reduced-form relationship between draft eligibility and later food security outcomes is

estimated in the PSID, while the first-stage relationship between draft eligibility and military

service is imported from the analysis by Angrist & Chen (2011), who use the much larger 2000

Census to estimate the effect of conscription on military service. Under the assumption that

the first-stage relationship estimated in the Census applies to the corresponding PSID draft

cohorts, the ratio of the separately estimated reduced-form and first-stage effects identifies

the same draft-lottery local average treatment effect. This approach is also referred to as

a two-sample IV estimator and is equivalent, in the just-identified case, to an indirect least

squares estimator using separate samples for the numerator and denominator.

The exercise does not provide a new source of identifying variation. Rather, it asks

whether the main results are sensitive to estimating the first-stage within the relatively small

PSID draft cohorts. Although the large Census sample substantially improves the precision

of the denominator, the numerator remains the reduced-form effect estimated among PSID

household heads. The overall precision of the estimator therefore continues to depend on the

available PSID sample.10

10Appendix A.3 presents the two-sample IV estimates and provides details on the estimation procedure.
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The two-sample IV estimates provide little indication that sampling uncertainty in the

PSID first-stage masks adverse effects of military service. For the main food security outcomes,

the two-sample IV estimates do not reveal adverse effects of military service. If anything, the

point estimates move in the opposite direction. The estimated effect on the probability of

food insecurity is negative, the estimated effect on the share of years food secure is positive,

and the estimated effect on the share of years food insecure is negative. These estimates

are larger in magnitude than the preferred binary IV estimates in Table 3, but they do not

suggest that the main estimates are masking adverse effects.

The two-sample IV exercise should not be interpreted as overturning or replacing the

preferred within-PSID estimates. Instead, replacing the PSID first-stage with a more precise

external first-stage continues to produce no evidence of a long-run food insecurity penalty from

military service. The exercise directly assesses whether sampling variation in the first-stage

relationship estimated from the relatively small PSID draft cohorts drives the main findings.

While the precision of the overall estimator remains constrained by the PSID reduced-form,

replacing the within-sample first-stage with a more precisely estimated external first-stage

provides a direct check that the substantive results are not driven by uncertainty in the PSID

first-stage estimate.

Because the first-stage F statistic for the preferred within-PSID specification is 10, Ta-

ble A2 also reports Anderson–Rubin 95% confidence intervals that are robust to weak identi-

fication. For mean PFI, the Anderson–Rubin confidence interval is [−0.27,−0.02]. For the

share of years food secure, the confidence interval is [−0.04, 0.77], while the corresponding

interval for the share of years food insecure is [−0.76, 0.04]. These weak-IV-robust confi-

dence intervals provide no evidence that military service adversely affected food insecurity,

although the intervals for the binary food security classifications are wide and include zero.

The Anderson–Rubin confidence intervals for household food spending and household food

spending per capita are also wide and include zero, consistent with the imprecision of the

conventional IV estimates for these outcomes.

The preferred estimates use the binary conscription instrument constructed from the

known cohort-specific draft rules. The two-sample IV estimates use the same binary draft-

eligibility design but replace the first-stage estimated in the PSID with corresponding esti-

mates from the substantially larger 2000 Census. The two approaches therefore differ in the

sample used to estimate the first-stage rather than in the underlying source of identifying

variation. Both approaches reach the same substantive conclusion: the estimates do not

indicate that Vietnam-era military service increased later-life food insecurity among draft

compliers who subsequently became PSID household heads.
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5.2 Unobserved Veterans in the PSID

The IV estimate is calculated among lottery draft compliers who are observed as PSID house-

hold heads, a possibly selected sample. Its interpretation as an average causal effect (among

draft lottery compliers) would require that draft-induced changes in survival or household

headship do not create consequential compositional differences between men observed in the

PSID and those not. The following exercises assess how selection into household headship

and outcomes among unobserved veterans could affect the interpretation of the estimates.

We use the PSID IV estimates as the estimated effect among observed household heads.

We use March CPS data from 1979–2019 to estimate that 77% of veteran men born in the

Vietnam draft cohorts are household heads. We then vary the unobserved effect among the

remaining 23% of veterans who are not household heads over a wide range. The resulting

object is a partially identified population effect. It is partially identified because the PSID

does not jointly reveal veteran status and food insecurity outcomes for men who do not become

household heads. Figure A7 reports the resulting range of population effects under alternative

assumptions about the effect of military service among these unobserved veterans.11

The results show that moderate adverse effects among non-head veterans would not

overturn the main conclusion. Because 77% of comparable veteran men are household heads

in the March CPS, the unobserved non-head effect receives substantially less weight in the

population average than the estimated effect among observed heads. The implied population

effect remains close to zero unless military service had very large adverse effects on food

security among non-head veterans. In particular, the population effect on the probability

of food security remains statistically indistinguishable from zero when the assumed effect

among non-head veterans ranges from a 30% reduction to a 30% increase in food security.

This exercise does not rule out concentrated harm among the minority of veterans outside

traditional household structures. Instead, it shows that, to overturn our main conclusion for

the broader veteran population, such harm would have to be severe, concentrated among the

unobserved non-head population, and sufficiently large to offset the estimated effect among

the 77% of veterans who are household heads.

5.3 Accounting for Survival and Household Headship

The main IV estimates identify the effect of military service among men who survive and are

observed as household heads in the PSID. This is the estimand directly available in the main

PSID analysis because veteran status is observed only for household heads. However, this

11Appendix A.4 describes this sensitivity analysis in full detail.
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restriction may matter if military service affects whether men later appear in the household-

head sample. Figure 4 illustrates this concern.

Figure 4: Trends in Food Security Outcomes, Household heads and Never heads.

Note: These figures show the average of food security outcomes, for years available in the PSID data
separately among men who ever head a PSID household (Heads) and men in the PSID never observed as a
household head (Never heads). Veteran status is only observed among PSID men who ever head a household,
so is missing among Never heads.

Men in the PSID who are never observed as household heads have consistently worse

food insecurity outcomes than men who ever become household heads. They have a higher

probability of food insecurity, are classified as food insecure more often, spend less on food,

and participate in SNAP at higher rates. These differences do not identify the causal effect of

household headship, nor do they reveal veteran status among never-heads. They do, however,

show that the population omitted from the PSID analysis of veteran household heads could

be more food insecure than the population included in the analysis. If military service

26



Food Insecurity Among Military Veterans 1 October 2026

reduces survival or the probability of later household headship, the main PSID estimates

could understate the population effect of military service on food insecurity.

We assess this concern using a model-informed correction that combines the design-

based PSID IV estimate with external information on survival and household headship. The

correction begins with the estimated effect of military service among observed household

heads. It then estimates how military service changes the probability that a man survives and

becomes a household head. The correction translates this selection margin into outcome units

using the observed PSID food security gradient between men who ever become household

heads and men who never do. The complete model, assumptions, and variance calculations

are presented in Appendix A.5.

The household-headship component is estimated using March CPS data for men born

between 1950 and 1952. Among living men in these cohorts, the estimated household-

headship rate is 0.777 among veterans and 0.743 among non-veterans. Veterans are therefore

approximately 3.5 percentage points more likely than non-veterans to be household heads,

conditional on survival. Because the CPS observes only living respondents, it identifies the

headship margin conditional on survival but does not identify the survival margin itself.

We calibrate the survival component using mortality evidence from Conley & Heerwig

(2012). Our preferred specification uses their comparison between the proportions of draft-

eligible male and female decedents born between 1950 and 1952. This comparison provides

a reduced-form estimate of the effect of draft eligibility on mortality between ages 39 and 49.

We convert the reported difference in draft-eligible representation among decedents into a

mortality-rate difference using the 1990 SSA male period life table (Bell & Miller 2005). We

then convert the mortality effect into a survival effect by reversing its sign. Finally, we divide

the resulting reduced-form survival effect by the PSID first-stage effect of draft eligibility on

military service.

The estimated survival and household-headship effects are combined into a single selection

margin, ∆̂A. This margin measures the effect of military service on the probability of being

observed as a surviving household head. For each outcome, the model-informed estimate is

β̂pop = β̂PSID − ∆̂A∆̂Y |A,

where β̂PSID is the binary draft-IV estimate among observed household heads and ∆̂Y |A is

the estimated food-security difference between men who are ever an household head in the

PSID and those who never are. SEs are calculated using the delta method, incorporating

uncertainty in the PSID IV estimate, the PSID headship gradient, the CPS headship rates,

the published mortality estimate, and the estimated first-stage. This SE calculation treats
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the external estimates as independent across data sources and treats the life-table mortality

calibration as fixed.

Table 5: Model-Informed Population Effects, Accounting for Survival and Household Head-
ship.

PSID IV Headship Selection Selection Population
Estimate Gradient Margin Correction Estimate

β̂PSID ∆̂Y |A ∆̂A −∆̂A∆̂Y |A β̂pop

Mean PFI -0.13 -0.07 0.03 0 -0.12
(0.08) (0.01) (0.03) (0) (0.08)

Food secure, percent years 0.27 0.19 0.03 -0.01 0.27
(0.23) (0.06) (0.03) (0) (0.23)

Food insecure, percent years -0.27 -0.19 0.03 0.01 -0.26
(0.23) (0.06) (0.03) (0) (0.23)

Household food spending 128.83 -5.01 0.03 0.16 128.98
(114.14) (71.16) (0.03) (4.88) (114.24)

Household food spending, per capita 88.75 -23.89 0.03 0.74 89.49
(84.02) (51.21) (0.03) (2.91) (84.07)

SNAP, ever participated -0.16 0.12 0.03 0 -0.16
(0.18) (0.02) (0.03) (0) (0.18)

SNAP, percent years participated -0.11 -0.06 0.03 0 -0.11
(0.14) (0.01) (0.03) (0) (0.14)

Note: This table reports model-informed population effects of military service after accounting for selection
into survival and household headship, by a model fully defined in Appendix A.5. The PSID IV estimate,
β̂PSID, is the binary draft-IV estimate among men observed as PSID household heads. The headship gradient,
∆̂Y |A, is the estimated difference in food-security outcomes (men ever observed as household heads minus

men never observed as household heads), controlling for birth year and month. The selection margin, ∆̂A,
combines the estimated effect of military service on survival and household headship using CPS and external
survival information from Table 2 Conley & Heerwig (2012). The selection correction is −∆̂A∆̂Y |A, so that
positive values indicate corrections toward more food insecure. The population estimate is calculated as
β̂pop = β̂PSID − ∆̂A∆̂Y |A, with SEs reported in parentheses.

The selection correction changes the estimated effects very little. The combined effect of

military service on survival and household headship is approximately 0.03 (SE 0.03), so the

observed headship gradients receive relatively little weight in the population correction. For

mean PFI, the estimated headship gradient is −0.07 (SE 0.01), but the resulting correction

rounds to zero (SE 0.00). The model-informed population estimate is therefore −0.12 (SE

0.08), compared with the PSID IV estimate of −0.13 (SE 0.08).

The population estimates are similarly close to the IV estimates for the other outcomes.

The population estimate is 0.27 (SE 0.23) for the share of years food secure and −0.26
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(SE 0.23) for the share of years food insecure. The corresponding population estimates are

128.98 dollars (SE 114.24) for monthly household food spending and 89.49 dollars (SE 84.07)

for monthly household food spending per capita. Intuitively, the corrections remain small

because even meaningful differences between heads and never-heads are multiplied by a small

estimated effect of military service on selection into the observed household-head sample.12

This exercise is a model-informed sensitivity analysis rather than a replacement for the

draft-lottery research design. The correction relies on additional assumptions linking the

IV estimate among observed household-head compliers to the broader population. It also

uses the observed headship gradient to approximate food security outcomes for men who

are marginally omitted from the observed household-head sample. Nevertheless, the exercise

directly addresses whether plausible selection through survival and household headship is

quantitatively large enough to overturn the main findings. Under either mortality calibration,

the model-informed population estimates are nearly identical to the design-based IV estimates.

Accounting for survival and household headship therefore does not materially change the

paper’s conclusions.

6 Summary and Concluding Remarks

Care for military veterans is a policy priority in the US (and elsewhere). Active-duty military

personnel experience a significantly higher prevalence of food insecurity than the civilian

population does (Rabbitt & Beymer 2024). No prior causal evidence exists, however, as

to whether that relationship persists long-term nor, in particular, as to whether military

service causes long-term changes in veterans’ food insecurity status. Using Vietnam-era

draft lottery selection to instrument for endogenous military service and an unprecedentedly

long time series of individual-level food insecurity measures, we find no evidence that US

military service adversely affects food insecurity among draft compliers who later become

male household heads in the PSID.

We subject these findings to a battery of sensitivity checks, including correction for non-

random survival and selection into headship. Although men in the PSID who are never

observed as household heads exhibit meaningfully worse food insecurity outcomes than do

men who become heads, adjustments to correct for selection into headship make only very

modest differences to our estimates that do not affect the qualitative conclusion. Military

service does not appear to adversely affect food insecurity among Vietnam-era draft compliers

12The results are practically unchanged when we instead use the alternative mortality estimate from Conley
& Heerwig (2012). Both published mortality estimates imply only small effects of military service on survival.
The estimates using the alternative mortality calibration are reported in Appendix A.5, Table A3.
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who become household heads. It is, of course, possible that these results are specific to the

Vietnam-era cohort of US military veterans. Indeed, prior correlational studies suggest that

post-Vietnam era veterans have meaningfully higher likelihood of food insecurity than both

Vietnam era veterans and non-veterans (Miller et al. 2016, Rabbitt & Smith 2021), leaving

open the question of whether military service in the post-Vietnam, all-volunteer force causes

any change in veterans’ food security status post-separation. The main policy takeaway from

our findings is that efforts to support those who serve in the military likely should focus on

active-duty personnel and those who prove unable to head a household post-separation from

the service.
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A Supplementary Appendix

A.1 PSID-based Food Insecurity Measures

In the 1999–2003 and 2015–2021 survey rounds, the PSID administered the USDA House-
hold Food Security Survey Module (HFSSM), a battery of survey questions used to classify
household food insecurity status. The module consists of 10 questions for households without
children and 18 questions for households with children, with food security classifications
based on the number of affirmative responses. The USDA Economic Research Service (ERS)
collected HFSSM data in the December Current Population Survey each year to estimate the
official prevalence of food insecurity, overall and by subpopulation (Rabbitt et al. 2024).13

The limited availability of the HFSSM data, with a long gap between survey periods, does
not support the long-run panel analysis central to this study. This paper therefore relies
on the PFI measure, which can be constructed consistently over most of the PSID period,
permitting long-run analysis. Lee et al. (2025) showed that 86% of households were classified
in the same category, food secure or food insecure, under both the official measure and the
PFS-based measure, validating the PFS-based measure for food security analysis.

Figure A1: Adult Food Security Survey Answers among PSID Households Headed by
Veterans and Non-Veterans, 1999–2003 and 2015–2021.

Note: 0 counts as answering “never” to the questions, 1 as “sometimes” or “often.” The food security survey
was conducted in 1999–2003 and 2015–2021, and we averaged the responses for those years.

Figure A1 presents descriptive evidence from the years in which the HFSSM was available.
Consistent with the PFI results, veteran-headed households were generally less likely than

13As of September 2025, USDA discontinued data collection for the HFSSM in the CPS.
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non-veteran-headed households to report food-related hardships in response to the HFSSM
questions. Among the narrower sample of Vietnam draft cohorts, the patterns are less
uniform, with veterans exhibiting somewhat lower income and greater SNAP participation.
The limited temporal coverage of the HFSSM and the relatively small number of observations
for the draft cohorts make these results primarily descriptive. More broadly, the HFSSM’s
restricted availability, together with the announced discontinuation of its collection in the CPS,
highlights the value of measures such as PFS and PFI that can be implemented consistently
over long time horizons and across future waves of the PSID.

The PSID-based food security measures are constructed as follows. First, food spending
FSh(i),t of person i in household h(i) in year t is modeled as a linear function of lagged food
expenditure and its squared term, as well as the household’s demographic and socioeconomic
variables W h(i),t. This specifically includes the household head’s age, gender, and educational
status, household size, and household income. The predicted food spending from this model,
F̂Sh(i),t, serves as the conditional mean of food spending.

FSh(i),t = α0 + α1FSh(i),t−1 + α2FS2
h(i),t−1 +α′

3W h(i),t + ϵh(i),t.

Once food spending is predicted, we model the squared residual from the earlier model,
ϵ̂ 2h(i),t, as a function of the same set of right-hand-side variables. The predicted outcome
serves as the conditional variance of food spending.

ϵ̂ 2h(i),t = β0 + β1FSh(i),t−1 + β2FS2
h(i),t−1 + β′

3W h(i),t + νh(i),t.

Given the conditional means and variances of food spending, we construct a household-
year-specific cumulative distribution function (CDF) of food spending, assuming that food
spending follows a specific distribution. We assume that food spending follows a Gamma
distribution, FSh(i),t ∼ Gamma (α, β). We calibrate the parameters using the method of
moments such that

α =
F̂S

2

h(i),t

ϵ̂ 2h(i),t
, β =

ϵ̂ 2h(i),t

F̂Sh(i),t

.

The PFS is defined as one minus this CDF, so PFI, which is one minus PFS, is the
constructed CDF.

PFSi,t = 1− F
(
P h(i),t | FSh(i),t−1,W h(i),t

)
∈ [0, 1] .

We classify a household as food secure if the PFS exceeds the threshold probability P t in
year t. After 1995, when USDA estimates of official food security prevalence are available,
we anchor the threshold probability so that the prevalence of food security under PFS equals
the official food security prevalence. For instance, if 10% of households were food insecure
in year t, we set the threshold probability so that 10% of households were classified as
food insecure under the PFS measure. For pre-1995, before USDA began reporting food
insecurity prevalence estimates, we use the Pt thresholds that Lee et al. (2025) estimated
from a regression model of post-1995 PFS thresholds on national SNAP participation rates.

The resulting distribution of PFI measures from the PSID sample of male household
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heads is depicted in Figure A2.

Figure A2: Kernel Density Distribution of Probability of Food Insecurity

(a) Mean PFI. (b) All Panel Data.

Note: These figures show the estimated distribution of the PFI among PSID households headed by veterans
or non-veterans. Panel A uses all observations for all observed years of households in the PSID panel; Panel
B averages the PFI for each man’s household across observed years, and then plots the distribution of the
man-specific intertemporal mean.

A.1.1 Chronic Food Insecurity

Using this PFS measure and the threshold probabilities, we construct two additional measures
that capture food security dynamics, Total Food Security (TFI) and Chronic Food Security
(CFI), as suggested by Lee et al. (2024), to assess households’ long-term food security
status. Both measures capture household-level long-term food security status based on the
intertemporal mean PFS and deviations from the threshold probability. TFI is the mean
shortfall of household food insecurity (gap between PFS and threshold probability) over time,
capturing the average food insecurity status, and CFI is the period-mean PFS shortfall over
time of households whose average PFS is below the average threshold probability (CFI is
zero if the average PFS is at least as great as the average threshold probability). We use a
squared food insecurity aversion parameter, placing greater weight on larger food security
shortfalls, so that 2 consecutive years food insecure followed by 1 secure year is worse than 2
separate spells of insecurity broken by a single year of security.

We define a household’s long-term food security status as one of the four categories:
persistently food secure (both TFI and CFI are zero), transiently food insecure (CFI is
zero but PFS is below the threshold probability in at least one period), chronically but
not persistently food insecure (CFI is non-zero, but not all PFS is less than the threshold
probability), and persistently food insecure (CFI is non-zero and PFS is below the threshold
probability across all periods).

TFIi(α, PFSi1, ..., PFSi,t) =
1

T

T∑
t=1

(
1−

min(PFSi,t, Pt)

Pt

)α
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CFIi(α, PFSi1, ..., PFSi,t) =

(
1−min

[
1,

∑T
t=1 PFSi,t∑T

t=1 Pt

])α

Figure A3 shows households’ long-term food security status by veteran status. While the
share of persistently food-secure households is similar between groups, the share of persistently
food-insecure households among non-veterans is twice that among veterans. These results
indicate that veterans have lower rates of food insecurity, in terms of frequency, duration,
and severity, over the study period relative to non-veterans.

Figure A3: Rates of Chronic Food Insecurity, Veterans and Non-veterans 1980–2021.

A.2 Vietnam-Era Draft Lottery

This subsection provides additional evidence on the relationship between the Vietnam-era
draft lottery and military service in the PSID. The main analysis uses the binary conscription
instrument constructed from the cohort-specific draft cutoffs. As shown in Table 2, this
instrument produces a substantially stronger first-stage than the more flexible categorical
RSN specification.

Table A1 reports the binary first-stage estimates separately for white and non-white men.
Previous studies estimate separate first-stages by race because compliance with the Vietnam-
era draft differed between white and non-white men (Angrist 1990, Angrist et al. 2011). In
the PSID, the estimated effects of conscription on military service are similar across the two
groups, although the race-specific estimates are less precise because of the smaller sample
sizes. We therefore use a common first-stage in the main analysis rather than estimating the
effects of military service separately by race.
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Table A1: Draft-Lottery First-Stage, PSID Men Separated by Race.

Pooled cohorts By birth year

1945–1949 1950–1952 1950 1951 1952

Panel A. Race = White.
Draft eligibility effect 0.011 0.127 0.139 0.136 0.118

(0.039) (0.051) (0.093) (0.091) (0.095)
F statistic 0.1 6.3 2.2 2.2 1.6
Observations 735 470 139 160 171

RSN categorical effects:
RSN 1–95 0.581 0.058 -0.018 0.02

(0.039) (0.067) (0.149) (0.113)
RSN 96–195 0.532 0.027 -0.076 -0.142

(0.036) (0.14) (0.123) (0.116)
RSN 196–365 0.551 -0.087 -0.196 -0.22 -0.085

(0.031) (0.059) (0.134) (0.106) (0.103)

Panel B. Race = Non-white.
Draft eligibility effect 0.041 0.11 0.141 0.167 0.061

(0.055) (0.062) (0.119) (0.112) (0.115)
F statistic 0.6 3.2 1.4 2.2 0.3
Observations 363 346 104 126 116

RSN categorical effects:
RSN 0–95 0.082 0.199

(0.085) (0.15)
RSN 96–195 0.024 0.297 -0.225 -0.117

(0.083) (0.189) (0.137) (0.155)
RSN 196–365 0.004 -0.013 -0.189 0.009

(0.077) (0.08) (0.126) (0.133)

Note: This table reports draft-eligibility effects and categorical RSN effects on veteran status, estimated
in separate regressions for each column. Each observation is a separate man in the PSID, as the outcome
does not vary in different years of the PSID panel. All models include a full set of dummies for birth year as
controls; Standard Errors (SEs) are reported in parentheses. The empty entries are omitted values, because
there are too few race-specific observations in each bin to estimate a coefficient (i.e., collinearity in the OLS
regression).

For completeness, Table A1 also reports the relationship between the individual RSN
categories and military service. The categorical specification allows each RSN category
to have a separate relationship with military service within each birth cohort. However,
its additional flexibility produces a substantially weaker joint first-stage than the binary
specification based on the known conscription rules. The categorical estimates are therefore
useful for describing how military service varies across the underlying RSN categories, but
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Figure A4: Categorical RSN and Years of Military Service, by Birth Year.

(a) Military service relative to RSN group.
(b) Total years in military relative to Conscrip-
tion.

Note: These figures show military service relative to the categories of RSN values, and the average number
of years served in the military whether conscripted or not. RSN group 1 means draft number 1–95, group 2
means 96–195, group 3 means means 196–365, and ? means an unknown draft number.

we do not use the categorical specification to estimate the effects of military service on the
outcomes studied in the paper.

The figures below provide additional descriptive evidence on the relationship among RSN
category, conscription, and military service. They show how the probability and duration of
military service vary across RSN categories and birth cohorts.

Figure A6 reports OLS and IV estimates of the effect of military service on log individual
income at different ages. The IV estimates use the binary conscription instrument employed
throughout the main outcome analysis. Both sets of estimates are noisy, particularly the IV
estimates calculated within five-year age bins. The OLS estimates show a negative association
between veteran status and log individual income at younger ages, followed by associations
that are close to zero or positive at older ages. The IV estimates suggest a similar age profile,
but are considerably less precise. The income results are therefore suggestive rather than
conclusive, but they are consistent with the possibility that any adverse effects of military
service on individual income are concentrated at younger ages and fade later in adulthood.

A.3 Two-Sample IV Estimates

As a sensitivity analysis, we also estimate the effect of military service using a two-sample
IV estimator. This approach follows the two-sample IV literature, which combines a reduced
form estimated in one sample with a first-stage estimated in another (Arellano & Meghir
1992, Angrist & Krueger 1992, 1995, Inoue & Solon 2010). The approach is also close to
the original Vietnam draft-lottery design in Angrist (1990), and to recent applications using
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Figure A5: Average Military Service Length among Military Veterans, by Birth Year.

Note: This figure shows the mean number of years served in the military (among those with non-missing
data on service years), separately for each birth year — referring to veteran men household heads.

Figure A6: Veteran Gain in Log Individual Income at Different Ages, Relative to Non-
veterans.

Note: These figures show the regression coefficient of veteran status on log family income, for PSID men
at different ages. The OLS figure uses all PSID men born 1930–1970. The IV figures uses only men born
1950–1952, with the Vietnam draft lottery instrumenting for veteran status (using the binary IV specification).
Each dot in the IV figure is a regression for men born in 5 year bins; the IV estimate for age = 27.5 refers to
the estimate among households where the head is aged 25–30.
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draft-lottery reduced forms with imported first-stage estimates (Bleemer 2026).
Let Zi denote draft eligibility, Di denote veteran status, and Yi,t denote the outcome. In

the PSID sample, we estimate the reduced-form effect of draft eligibility on the outcome:

Yi,t = θZi + γ ′X i,t + ui,t,

where X i,t includes the same birth-year, and outcome-year controls used in the main IV

specification. Let θ̂ denote the estimated reduced-form effect, with standard error σ̂θ.
We then combine this reduced form with an externally estimated first-stage from Angrist

& Chen (2011), using 2000 Census data. The 2000 Census data sampled roughly 1 in 6 of
the US population, giving a population of roughly 796,000 men born in the years 1950–1952
to precisely estimate the effect of being forcibly conscripted on veteran service.

The corresponding first-stage equation is

Di = πZi + ϕ′X i + ηi,

where π is the effect of draft conscription on veteran status. Let π̂Census denote the first-stage
estimate from 2000 Census data, with standard error σ̂Census — both reported in Table 2,
(Angrist & Chen 2011, p. 101). The two-sample IV estimate of the effect of military service
is then the Wald ratio

β̂TSIV =
θ̂

π̂Census

.

This is a two-sample two-stage least squares implementation: the first-stage relationship
between draft eligibility and veteran status is estimated in the external Census sample, and
the second-stage relationship is estimated in the PSID outcome sample. In the just-identified
Wald case, the estimator is algebraically the reduced form divided by the imported first-stage.
Inoue & Solon (2010) show that the two-sample two-stage least squares implementation is
generally more efficient than the original two-sample IV estimator.

Because the first-stage F statistic for the preferred within-PSID specification is 10, the final
column of Table A2 reports Anderson–Rubin 95% confidence intervals that are robust to weak
identification. For mean PFI, the Anderson–Rubin confidence interval is [−0.27,−0.02]. For
the share of years food secure, the confidence interval is [−0.04, 0.77], while the corresponding
interval for the share of years food insecure is [−0.76, 0.04]. These weak-IV-robust confidence
intervals provide no evidence that military service adversely affected food insecurity, although
the intervals for the binary food security classifications include effects in either direction.
The Anderson–Rubin confidence intervals for household food spending and household food
spending per capita are also wide and include zero, consistent with the imprecision of the
conventional IV estimates for these outcomes.

To account for sampling uncertainty in both the PSID reduced form and the imported first-
stage, we use the delta method. Assuming zero covariance between the estimated reduced
form and the imported first-stage, the variance of β̂TSIV is

V̂ar
[
β̂TSIV

]
=

σ̂2
θ

π̂2
Census

+
θ̂2σ̂2

Census

π̂4
Census

.
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Table A2: Effects of Military Service Among PSID Men, Conscription IV Estimates.

IV, Men Born 1950–1952

Non-veteran First- Reduced Binary Two-Sample AR
Mean stage form IV IV 95% CI

[Obs no.]

Panel A. Food Insecurity
PFI 0.17 0.12 -0.02 -0.13 -0.3 -0.27, -0.02

[816] (0.02) (0.01) (0.08) (0.03)
Food secure, percent years 0.91 0.12 0.03 0.28 0.44 -0.04, 0.77

[816] (0.02) (0.02) (0.23) (0.08)
Food insecure, percent years 0.09 0.12 -0.03 -0.27 -0.44 -0.76, 0.04

[816] (0.02) (0.02) (0.23) (0.08)
Household food spending 375.93 0.12 15.87 128.66 188.73 -47.63, 324.61

[816] (0.02) (13.52) (114.18) (19011.04)
Household food spending, per capita 183.9 0.12 10.87 88.11 105.11 -58.04, 242.18

[816] (0.02) (10.22) (84.44) (11252.16)
SNAP, ever participated 0.2 0.12 -0.02 -0.16 -0.47 -0.42, 0.21

[816] (0.02) (0.02) (0.18) (0.28)
SNAP, percent years participated 0.07 0.12 -0.01 -0.11 -0.19 -0.44, 0.13

[816] (0.02) (0.02) (0.14) (0.1)

Panel B. Food Insecurity Persistence
Chronic and persistent 0.06 0.12 -0.01 -0.11 -0.21 -0.69, 0.23

[816] (0.02) (0.03) (0.27) (0.14)
Chronic and not persistent 0.02 0.12 -0.02 -0.15 -0.16 -0.5, 0.09

[816] (0.02) (0.02) (0.15) (0.07)
Chronic and transient 0 0.12 -0.01 -0.06 -0.05 -0.08, -0.03

[816] (0.02) (0) (0.02) (0.01)
Persistently secure 0.92 0.12 0.04 0.31 0.42 -0.28, 1.27

[816] (0.02) (0.05) (0.42) (0.22)

Panel C. Demographic and Labor
Education years 13.74 0.13 0.4 3.17 4.14 0.45, 6.43

[786] (0.01) (0.16) (1.34) (8.07)
Employed, percent years 0.84 0.13 0.01 0.1 0.25 -0.38, 0.73

[806] (0.02) (0.03) (0.27) (0.13)
Individual income 82.78 0.14 -0.05 -0.38 0.41 -2.2, 1.43

[734] (0.01) (0.13) (0.97) (1.01)
Household income 122.92 0.12 0.06 0.51 0.99 -0.47, 2.11

[816] (0.02) (0.08) (0.73) (0.54)
Household income, per capita 48.26 0.12 0.11 0.87 1.37 -0.31, 2.67

[816] (0.02) (0.1) (0.88) (0.59)
Household size 4.05 0.12 0.04 0.3 -0.47 -0.54, 2.46

[816] (0.02) (0.08) (0.67) (1.66)

Birth year controls? Yes Yes

Note: This table shows the regression estimates of military veteran status on various outcomes using binary
conscription as an instrument for military service. Observation counts are reported in square brackets, and
standard errors are reported in parentheses and are two-way clustered by birth year. The first-stage column
reports estimates of the effect of draft conscription on veteran status. The reduced-form and binary IV
estimates are calculated using the PSID. The two-sample IV column imports first-stage estimates calculated
using the 2000 Census by Angrist & Chen (2011). The Anderson–Rubin column reports 95% confidence
intervals for the binary IV estimates that are robust to weak identification. Household food spending refers
to monthly spending in 2023 US dollars, and the income variables are log transformed in the regressions.42



Food Insecurity Among Military Veterans 1 October 2026

The reported SE is therefore

σ̂β =

√√√√[ σ̂θ

π̂Census

]2
+

[
θ̂σ̂Census

π̂2
Census

]2
.

The imported first-stage estimates are not constant by race. Angrist & Chen (2011)
estimate that draft eligibility increased Vietnam-era veteran status by 14.5 percentage points
among white men and 9.4 percentage points among non-white men in the 1950–1952 birth
cohorts among data from the 2000 Census. We therefore do not impose a common first-stage
across white and non-white men. Instead, we estimate race-specific reduced forms in the
PSID by interacting draft eligibility with an indicator for white and non-white household
heads, and then divide each race-specific reduced form by the corresponding race-specific
first-stage estimate. This yields race-specific two-sample IV estimates, β̂W = θ̂W/π̂W and

β̂NW = θ̂NW/π̂NW .
Because the IV estimand is local to individuals whose veteran status is shifted by draft eli-

gibility, the pooled estimate is constructed as a complier-weighted average of the race-specific
estimates. Specifically, each race-specific estimate is weighted by the group’s contribution to
the total draft-induced change in veteran status: the group’s weighted share in the PSID an-
alytic sample multiplied by the corresponding imported first-stage. This adjustment matters
because white men make up most of the PSID sample and also have a larger first-stage. A
simple population-weighted average would average race-specific treatment effects by sample
composition, whereas the IV estimate averages effects in proportion to the composition of
draft-lottery compliers. Standard errors for the pooled estimate are computed by applying
the same zero-covariance approximation to the weighted sum of the race-specific estimates.

The two-sample IV estimates for the principal food insecurity outcomes are directionally
consistent with the corresponding within-PSID IV estimates, although their magnitudes differ
because the estimator replaces the PSID first stage with race-specific first-stage estimates from
the 2000 Census. Precision differs considerably across outcomes, with the greatest uncertainty
appearing for household food spending. The two-sample IV estimates for food spending
are extremely imprecise because the PSID reduced-form estimates differ in sign between
white and non-white men, while the estimator combines race-specific reduced forms with
heterogeneous external first stages. We nevertheless report these estimates for completeness
and to maintain a consistent set of corroborating outcomes across the within-PSID and
two-sample IV specifications.

A.4 Partially Identified Population Average Effects, with Unob-
served Veterans

The main IV estimates identify the effect of military service among men who are observed as
PSID household heads. This is the relevant estimand for the main analysis, because the PSID
measures veteran status for household heads and then links that status to the household’s
food insecurity outcomes. However, this estimand may differ from the average effect of
military service for the broader veteran population if military service affects whether men
later become household heads, or if the effects of service are concentrated among veterans
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outside traditional household structures. This appendix formalizes the sensitivity exercise
used in the main text. The exercise does not assume a model of selection into household
headship. Instead, it decomposes the population average effect into the effect among observed
household heads and the unknown effect among veterans who are not observed as household
heads, and then asks how large the latter would have to be to overturn the near-zero estimates
in the PSID.

Write βi as the individual causal effect for working-age veteran i. The veteran population
average effect, E [βi], is unknown, because the PSID analysis estimates the causal effect only
among household heads, E [βi |Head]. However, we can compare how large the unobserved
causal effects among veteran men who are not household heads, E [βi |Non-head], would
have to be to rule in significantly impactful effects of military service on measures of food
insecurity.

E [βi] = Pr (Head)E [βi |Head] + Pr (Non-head)E [βi |Non-head]︸ ︷︷ ︸
Unknown

.

This decomposition provides an approach to sensitivity analysis by imputing alternative
values for the unknown non-head effect. We use data from the March CPS to calculate the
percent of veteran men born 1950–1952 who are household heads, Pr (Head) = 77%, and
percent who are not Pr (Non-head) = 23%. Lastly, we use the IV estimates of causal effects
as our estimate of E [βi |Head], and the corresponding confidence intervals. The sensitivity
analysis additionally assumes that the draft-complier effect is informative about the average
effect among veteran household heads. We impose this assumption only to calibrate how
adverse the unobserved non-head effect would need to be to alter the population calculation.
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Figure A7: Sensitivity Analysis for Veterans who are Not Household Heads.

(a) Static PFS Estimate. (b) Dynamic PFS Estimate.

Note: These plots show the veteran population effect, E [βi], relative to March CPS estimates of the percent
of 1950–1952 born veterans who are household heads. Panel (a) uses the static estimated effect of veteranship
on PFS in the static specification (Table 3), and panel (b) using the dynamic specification (Table 4). The
orange region represents a 95% confidence interval, using the standard errors on the IV estimates.

The veteran population effect on PFS is not distinguishable from zero under the hypothet-
ical scenario that non-household heads PFS is 30% worse as a result of military veteran-ship
and up to 30% better.

A.5 Population Average Effects, Accounting for Survival and House-
hold Headship

The main IV estimates in the paper identify the effect of military service among men who are
observed as household heads in the PSID. This is the natural estimand for the PSID analysis,
because veteran status is observed only for household heads. However, military service may
also affect whether a man is observed in this sample. In particular, service may affect survival
to working age, and, conditional on survival, the probability that a man heads a household.
This appendix gives a model-based correction that combines the PSID IV estimates with
external information on survival and household headship.

The main text shows that men who are never observed as household heads have worse food
insecurity outcomes on the standard yearly measures of food insecurity, food spending, and
SNAP participation (Figure 4). The same pattern appears when we classify men using the
chronic food-insecurity measures developed by Lee et al. (2024). Never-heads are less likely
to be persistently food secure, and more likely to be classified as chronically or persistently
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Figure A8: Adult Food Security Survey Answers, PSID Men 1999–2021.

Note: This figure shows the average response to the eight questions of the food security survey, separately
among men who ever head a PSID household (Heads) and men in the PSID never observed as a household
head (Never heads). Veteran status is only observed among PSID men who head a household, so is missing
among Never heads. 0 in the outcome counts as answering “never” to the questions, 1 as “sometimes” or
“often.” The food security survey was asked of PSID households in the years 1999–2003 and 2015–2021, and
we average answers for those years.

food insecure, than men who ever head a PSID household. This reinforces the motivation
for the selection sensitivity exercise: the group omitted from the household-head veteran
analysis is systematically more exposed to long-run food insecurity.

Figure A8 and Figure A9 show that the food insecurity disadvantage of never-heads
appears both in the directly reported food security survey questions and in the long-run food
insecurity classifications. Never-heads report higher rates of worrying that food would run
out, having their food budget run out, and being unable to afford balanced meals; they also
appear worse off on several of the more severe survey items. The chronic food-insecurity
measures show the same pattern: never-heads are less likely to be persistently food secure
and more likely to be classified as persistently or chronically food insecure. These descriptive
differences motivate the selection correction below, because the group whose veteran status
is not observed in the PSID is systematically more food insecure than the household-head
sample used in the main IV analysis.
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Figure A9: Rates of Chronic Food Insecurity, Household Heads and Never Heads, 1980–
2021.

Note: This figure shows the proportion of PSID men who ever head a household (Heads) and men who
never do (Never heads) that are classified as persistently, chronically but not persistently, and transiently
food insecure. The final category are those who are always observed as food secure; all definitions follow (Lee
et al. 2024, p. 1602).

The Model. Let Di ∈ {0, 1} denote military service, and let Si(d) ∈ {0, 1} denote whether
man i would survive to the relevant working-age observation window if treatment status were
set to d ∈ {0, 1} — so that he could be observed in any data. Let Hi(d) ∈ {0, 1} denote
whether he would head a household, conditional on survival — so that he could have been
observed as a military veteran in the PSID data.

Define
Ai(d) := Si(d)Hi(d),

where Ai(d) = 1 indicates that man i would both survive and be observed as a household
head under treatment status d.

Let Yi(d) denote the potential food-insecurity outcome under treatment status d, and
define the individual-level causal effect

βi := Yi(1)− Yi(0).

The target parameter for the sensitivity exercise is the population average effect,

βpop := E [βi] .
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Because food-insecurity outcomes are not observed for men who do not survive to the rele-
vant observation window, this parameter should be interpreted as a model-informed popula-
tion effect after imputing the food insecurity consequences of selection out of the observed
household-head sample, rather than as a purely design-based effect observed for all men.

The main PSID IV estimate identifies the effect among men who survive and become
household heads,

βA := E [βi |Ai = 1] = E [βi |Si = 1, Hi = 1] .

The goal of this appendix is not to replace that design-based estimate, but to ask how much
it changes after imposing a simple model for the missing selection margins.

Define the treatment effect of military service on survival as

∆S := Pr (Si(1) = 1)− Pr (Si(0) = 1) ,

and define the treatment effect of military service on household headship among survivors as

∆H|S := Pr (Hi(1) = 1 |Si(1) = 1)− Pr (Hi(0) = 1 |Si(0) = 1) .

Let

S :=
Pr (Si(1) = 1) + Pr (Si(0) = 1)

2

denote the average survival rate across treatment states, and let

H :=
Pr (Hi(1) = 1 |Si(1) = 1) + Pr (Hi(0) = 1 |Si(0) = 1)

2

denote the average household-headship rate among survivors across treatment states.
The use of S and H gives a symmetric decomposition of the change in the product SdHd.

It does not impose that the relevant survival or headship rate is literally halfway between
the treated and untreated states. Rather, it allocates the interaction between the survival
and headship margins equally across the two components.

The implied effect of military service on the probability of being observed as a surviving
household head is

∆A := Pr (Ai(1) = 1)− Pr (Ai(0) = 1)

= ∆H|SS +∆SH. (4)

Thus, ∆A summarizes the combined selection margin through which military service changes
representation in the PSID household-head sample.

To connect this selection margin to the population average effect, let ∆Y |A denote the
food-insecurity difference associated with being outside rather than inside the observed
household-head sample:

∆Y |A := E [Yi |Ai = 1, marginal]− E [Yi |Ai = 0, marginal] . (5)

The word “marginal” emphasizes that this is not the average difference between all household
heads and all non-heads. It is the food-insecurity difference for the men whose survival or
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household-headship status is changed by military service.
Under this sign convention, the model-informed population effect is

βpop = βA −∆A∆Y |A. (6)

Equation (6) says that the population effect equals the effect among observed surviving
household heads, adjusted for the degree to which military service changes selection into that
sample and the food-insecurity difference associated with being outside the sample.

We implement this correction as a sensitivity exercise; after imposing these three assump-
tions, we show estimates of the model-informed population effect calibrated against relevant
data sources.

Assumption 1: The draft-complier estimate is informative about the average
effect among observed household heads. The draft-lottery IV estimate identifies a
local average treatment effect among draft compliers who survive and become household
heads:

βA,C := E [βi |Ai = 1, i ∈ C] , (7)

where C denotes the set of draft-lottery compliers, Di(0) = 0 and Di(1) = 1. The selection
correction, however, requires an estimate of the average effect among all observed surviving
household heads,

βA := E [βi |Ai = 1] .

We therefore use the draft-complier estimate as informative about this household-head average
effect:

βA ≈ βA,C.

This is an external-validity assumption, but it is weaker than assuming homogeneous treat-
ment effects for all men. We do not require the effect of military service to be identical
across the population. Rather, we assume that the IV estimate among draft compliers who
become household heads is informative about the average effect among the broader group
of surviving household heads observed in the PSID. This assumption is appropriate for a
sensitivity exercise intended to assess whether selection into survival and household headship
materially changes the main result.

Assumption 2: External data identify the selection margin. We use CPS data to
estimate household headship among living veteran and non-veteran men born 1950–1952:

H1 := Pr (Hi = 1 |Di = 1, Si = 1) , H0 := Pr (Hi = 1 |Di = 0, Si = 1) .

The estimated headship rates are

Ĥ1 = 0.7774 (SE = 0.0228), Ĥ0 = 0.7427 (SE = 0.0145).

We therefore estimate

∆̂H|S = Ĥ1 − Ĥ0, Ĥ =
Ĥ1 + Ĥ0

2
.
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Because the CPS surveys living respondents, these estimates identify headship rates condi-
tional on survival, but do not identify the effect of military service on survival itself.

We calibrate the average mortality rate over ages 39–49 using the 1990 male period life
table reported in the SSA male 1990 period life table (Life Tables for the United States
Social Security Area 1900–2100, Bell & Miller 2005). The life table reports l39 = 94,058
men surviving to exact age 39 and l50 = 89,937 surviving to exact age 50 from a synthetic
cohort of 100,000 births. We therefore calculate the probability of death before exact age 50,
conditional on survival to exact age 39, as

m̂ = 1− l50
l39

= 1− 89,937

94,058
= 0.0438. (8)

This interval closely matches the ages 39–49 mortality window used by Conley & Heerwig
(2012). The corresponding average survival rate is

Ŝ = 1− m̂ = 0.9562.

The SSA estimate is a period-life-table calibration rather than a cohort-specific survival

estimate for men born 1950–1952. We treat m̂ and Ŝ as fixed external inputs in the baseline
variance calculations.

We estimate the effect of military service on survival using the draft-lottery mortality
estimates reported by Conley & Heerwig (2012). Let

r := Pr (Zi = 1 |Mi = 1, male) ,

where Zi denotes draft eligibility and Mi denotes mortality during the observation window.
Let q denote the counterfactual draft-eligible share among decedents, and define

δCH := r − q.

Our preferred calibration uses Table 2 of Conley & Heerwig (2012), which compares
the draft-eligible share among male decedents with the corresponding share among female
decedents:

r = 0.3755, q = 0.3736, δ̂CH = 0.0019 (SE = 0.0027).

Under the assumption that the female decedent distribution provides the counterfactual
eligibility distribution for men in the absence of a draft effect, the implied reduced-form effect
of draft eligibility on mortality is

∆̂RF
M = δ̂CH

m̂

q(1− q)
.

Because survival is one minus mortality, the corresponding reduced-form effect on survival
has the opposite sign:

∆̂RF
S = −∆̂RF

M .
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Let π̂D denote the PSID first-stage effect of draft eligibility on military service. We use

π̂D = 0.1233 (SE = 0.039).

The resulting effect of military service on survival is

∆̂S =

(
δ̂CH

π̂D

)(
−m

q(1− q)

)
. (9)

This construction treats the Conley & Heerwig (2012) estimate as a reduced-form draft-
eligibility effect and converts it into an effect of military service by dividing by the first-stage
effect of draft eligibility on service.

As an alternative calibration, we use Table 3 of Conley & Heerwig (2012), which compares
the observed draft-eligible share among male decedents with the theoretical share implied by
the birth-year-specific draft cutoffs:

r = 0.3755, q = 0.3788, δ̂CH = −0.0033 (SE = 0.0022).

The two Conley & Heerwig (2012) specifications use different counterfactuals and produce
small survival effects on opposite sides of zero. We use the male–female comparison as the
main specification and report the theoretical-cutoff comparison as an appendix robustness
exercise.

Assumption 3: The headship gradient approximates the missing outcome differ-
ence. The food-insecurity difference for men shifted out of the observed household-head
sample is approximated by the observed food-insecurity gradient between men who are never
observed as household heads and men who are:

∆Y |A = E [Yi |Ai = 1]− E [Yi |Ai = 0] . (10)

In practice, we estimate this gradient after controlling for the same variables as in Section 3,
including birth year, and age.

This is the strongest modelling assumption in the exercise. The observed difference be-
tween household heads and never-heads is not, by itself, a causal effect of household headship.
Never-heads are negatively selected in ways that may be unrelated to military service, so the
observed gradient may overstate the food-insecurity difference for men marginally displaced
from household headship. At the same time, military service may impose specific compound-
ing disadvantages, such as combat-related health shocks, disrupted labor-market attachment,
or social isolation, that leave veteran non-heads worse off than the average never-head. The
direction of the resulting approximation error is therefore ambiguous.

Estimation and Uncertainty. Combining the external inputs gives the estimated selec-
tion margin

∆̂A = Ŝ
(
Ĥ1 − Ĥ0

)
+ ∆̂S

(
Ĥ1 + Ĥ0

2

)
. (11)
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We calculate uncertainty using the delta method. For the survival effect, we treat m̂ and q
as fixed and assume that the Conley & Heerwig (2012) estimate is independent of the PSID
first-stage estimate:

V̂ar
(
∆̂S

)
=

[
m̂

π̂Dq(1− q)

]2
V̂ar

(
δ̂CH

)
+

[
∆̂S

π̂D

]2
V̂ar (π̂D) . (12)

For the combined selection margin, we treat Ŝ as fixed and assume that Ĥ1, Ĥ0, and ∆̂S

are mutually independent:

V̂ar
(
∆̂A

)
=

(
Ŝ +

∆̂S

2

)2

V̂ar
(
Ĥ1

)
+

(
−Ŝ +

∆̂S

2

)2

V̂ar
(
Ĥ0

)
+ Ĥ

2

V̂ar
(
∆̂S

)
. (13)

These assumptions are natural here because the headship rates are estimated from CPS data,
the mortality composition estimate comes from national death records, and the first-stage
and food insecurity outcomes are estimated using the PSID.

Define the estimated selection correction as

Ĉ := −∆̂A∆̂Y |A. (14)

Assuming that the estimated selection margin and food-insecurity gradient are independent,
its variance is

V̂ar
(
Ĉ
)
= ∆̂ 2

Y |AV̂ar
(
∆̂A

)
+ ∆̂ 2

AV̂ar
(
∆̂Y |A

)
. (15)

The model-informed population estimate is

β̂pop = β̂PSID + Ĉ = β̂PSID − ∆̂A∆̂Y |A. (16)

Under the additional simplifying assumption that the main PSID IV estimate is independent
of the estimated selection correction, its variance is

V̂ar
(
β̂pop

)
= V̂ar

(
β̂PSID

)
+ V̂ar

(
Ĉ
)
. (17)

The PSID IV estimate and the estimated food-insecurity headship gradient are constructed
from overlapping PSID data, so this final independence assumption is an approximation.
For this model-informed sensitivity exercise, we use the zero-covariance calculation as a
transparent approximation.

Identification of this model therefore comes from combining three objects: the draft-
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lottery estimate among observed household-head compliers, external estimates of the effect
of military service on survival and household headship, and the estimated food-insecurity
gradient between men inside and outside the observed household-head sample. The resulting
model’s estimates should be interpreted as sensitivity analyses, rather than as a replacement
for the main IV results. Their purpose is to discipline the possible magnitude of selection bias
using the best available external information, not to claim that the food insecurity outcomes
of the missing population are directly observed.

Empirical Results. The preferred specification produces only small corrections to the
main IV estimates. Using the male–female mortality comparison from Table 2 of Conley &
Heerwig (2012), the estimated combined selection margin is 0.03 (SE 0.03). For mean PFI,
the estimated headship gradient is −0.07 (SE 0.01), so the implied correction rounds to zero
(SE 0.00); the resulting population estimate is −0.12 (SE 0.08), compared with the PSID
IV estimate of −0.13 (SE 0.08). For the share of years food insecure, the corresponding
gradient is -0.19 (SE 0.06), and the population estimate is -0.26 (SE 0.23), compared with
an IV estimate of -0.27 (SE 0.23). For the share of years food insecure, the corresponding
gradient is 0.19 (SE 0.06), and the population estimate is −0.26 (SE 0.23), compared with an
IV estimate of −0.27 (SE 0.23). The correction is also small for food spending: a headship
gradient of −5.01 dollars (SE 71.16) produces a correction of 0.16 dollars (SE 4.88), changing
the total food-spending estimate from 128.83 dollars (SE 114.14) to 128.98 dollars (SE 114.24),
while the per-capita correction is 0.74 dollars (SE 2.91), leaving the population estimate at
89.49 dollars (SE 84.07). Thus, the headship gradients can be economically meaningful,
but they have little influence on the final estimates because they are multiplied by a small
estimated effect of military service on selection into the surviving household-head sample.

The alternative mortality calibration produces only a small adjustment to the design-
based IV estimates. Table A3 reports each component of the calculation separately: the
PSID IV estimate among observed household heads, the food insecurity gradient between
heads and never-heads, the combined survival and headship selection margin, the resulting
selection correction, and the model-informed population estimate. This decomposition makes
clear whether differences between the IV and population estimates arise from a large food
insecurity gradient, a large selection margin, or both.

The alternative calibration implies a combined selection margin of approximately 0.04 (SE
0.03). Although several headship gradients are economically meaningful, they are multiplied
by this relatively small selection margin. For mean PFI, the headship gradient is −0.07
(SE 0.01), generating a correction that rounds to zero (SE 0.00); the resulting population
estimate is therefore −0.12 (SE 0.08), compared with a PSID IV estimate of −0.13 (SE 0.08).
The same pattern holds for the share of years food secure and food insecure. The respective
population estimates are 0.26 (SE 0.23) and −0.26 (SE 0.23), compared with IV estimates
of 0.27 (SE 0.23) and −0.27 (SE 0.23).

The largest corrections arise for food spending because these outcomes have larger head-
ship gradients in their original dollar units. For total household food spending, a headship
gradient of −5.01 dollars (SE 71.16) produces a correction of 0.19 dollars (SE 6.94), changing
the estimate from 128.83 dollars (SE 114.14) to 129.01 dollars (SE 114.35). For per-capita
food spending, the corresponding correction is 0.88 dollars (SE 3.97), leaving the population
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Table A3: Model-Informed Population Effects, Accounting for Survival and Household
Headship.

PSID IV Headship Selection Selection Population
Estimate Gradient Margin Correction Estimate

β̂PSID ∆̂Y |A ∆̂A −∆̂A∆̂Y |A β̂pop

Mean PFI -0.13 -0.07 0.04 0 -0.12
(0.08) (0.01) (0.03) (0) (0.08)

Food secure, percent years 0.27 0.19 0.04 -0.01 0.26
(0.23) (0.06) (0.03) (0) (0.23)

Food insecure, percent years -0.27 -0.19 0.04 0.01 -0.26
(0.23) (0.06) (0.03) (0) (0.23)

Household food spending 128.83 -5.01 0.04 0.19 129.01
(114.14) (71.16) (0.03) (6.94) (114.35)

Household food spending, per capita 88.75 -23.89 0.04 0.88 89.63
(84.02) (51.21) (0.03) (3.97) (84.12)

SNAP, ever participated -0.16 0.12 0.04 0 -0.16
(0.18) (0.02) (0.03) (0) (0.18)

SNAP, percent years participated -0.11 -0.06 0.04 0 -0.11
(0.14) (0.01) (0.03) (0) (0.14)

Note: This table reports model-informed population effects of military service after accounting for selection
into survival and household headship. These estimates use the mortality estimates from Table 3 Conley &
Heerwig (2012).

estimate at 89.63 dollars (SE 84.12), compared with an IV estimate of 88.75 dollars (SE
84.02).

Even where the headship gradient is sizable, the correction remains small because the
mortality literature and CPS headship estimates imply that military service changes selection
into the observed household-head sample only modestly. The alternative mortality calibration
therefore leads to the same substantive conclusion as the preferred calibration: accounting
for survival and household headship does not materially change the design-based IV results.
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