
UCLA
UCLA Electronic Theses and Dissertations

Title
Essays in Health Economics and Labor Economics

Permalink
https://escholarship.org/uc/item/4n59t2qc

Author
Gu, Ming

Publication Date
2018
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4n59t2qc
https://escholarship.org
http://www.cdlib.org/


 
 

UNIVERSITY OF CALIFORNIA 

Los Angeles 

 

 

 

 

 

 

Essays in Health Economics and Labor Economics 

 

 

 

 

 

 

A dissertation submitted in partial satisfaction of the  

Requirements for the degree Doctor of Philosophy 

in Economics 

 

by 

 

Ming Gu 

 

 

 

2018 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright by 

Ming Gu 

2018 



ii 
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Chapter I: The Impact of Occupation on Health 

Participation in meaningful occupations contributes to good health and wellbeing. Workers are 

more likely to derive satisfaction from participating in occupations well-suited to their skills and 

training. This project provides causal evidence of the impact of occupation on health among 

college graduates. In particular, I estimate the health effect of participation in occupations well-

suited to their education level, that is, occupations that value college education. Valuation of 

college education in an occupation is measured by occupation-specific college earning premium: 

the adjusted percentage difference in earnings between workers with and without college degrees 

in this given occupation. The causal inference relies on estimation with instrumental variables, 

which are constructed in the spirit of Hausman’s price instrumental variables. The result suggests 

that college educated individuals participating in occupations with higher college earning 
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premiums have better self-reported health, even after accounting for income, occupational prestige, 

and within-occupation hierarchy. This is the first paper to establish the causal impact of occupation 

on health. I also show that this causal impact remains significant across various specifications. 

 

Chapter II: The Power of Propaganda (Joint work with Meng Xu) 

Since the 1950s, China’s central government’s gender equality propaganda is widely accepted as 

the explanation for China’s high female labor force participation rate. In an effort to provide 

empirical evidence for this viewpoint, this project shows that early exposure to propaganda 

promoting gender equality affects individuals’ attitudes towards women in the workforce. We 

gauge variation in the political climate between 1952 and 2008 by using the official newspaper of 

the central government, People's Daily, which has been under the direct control of the Chinese 

Communist Party's top leadership. For causal inference, we exploit provincial variation in 

propaganda intensities, proxied by provincial level radio and television signal coverage. In 

addition, we use the timing of exogenous events to generate an instrumental variable for intensity 

peaks of the gender-equality propaganda. First, we exploit the exogenous timing of a series of 

national and international Women’s Conference as one set of instrumental variables. Second, we 

utilize the timing of Jiang Qing’s (Mao’s wife) coming into prominence and her sudden removal 

by a political coup towards the end of the Cultural Revolution.   

We find that women with more intense exposure to propaganda promoting gender equality before 

age 26, and men with more intense exposure before age 18 tend to endorse women’s participation 

in the workforce. The effect of propaganda is more pronounced on women than men. It is worth 

noting that while propaganda encourages women’s participation in the workforce, it does not 
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emphasize men’s responsibility in the household. We indeed find evidence of the “superwoman 

complex”: women are expected to strive for a career and do the bulk of the housework. This further 

evidence suggests that propaganda is able to transmit a more nuanced message, rather than a 

singularly progressive one. This is the first paper to empirically establish the long-term effect of 

early exposure to propaganda on individual’s preference formation. 

 

Chapter III: Do Food Stamps Need More Restrictions? 

Given the high prevalence of obesity in low income population, several times in the history of 

Supplemental Nutrition Assistance Program (SNAP), Congress has considered placing limits on 

the types of food that could be purchased with program benefits. This study provides empirical 

evidence on the effectiveness of such potential restriction by examining the impact of income on 

calorie consumption patterns. The intuition is that if limited budget is the main reason why low-

income households choose calorie dense food items, then subsidy without any restriction, acting 

as an upward shift in income, would reduce the likelihood of obesity. Using the National Health 

and Nutrition Examination Survey data from 2007-2014, I compare individuals from households 

who were recently dropped from SNAP, most likely due to a positive income shock, to individuals 

who are still participating in the program. I find little income effect on calorie consumption patterns. 

Whereas reduced grocery store accessibility is significantly correlated with an increase in total 

calorie intake, and calorie intake from sugar and fat. The result of this study suggests that placing 

limits on the types of food that could be purchased would be effective in curbing the obesity 

pandemic in low income population, and it also confirms the importance of eliminating food 

deserts. 
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The Impact of Occupation on Health: 

 Causal effect of college earning premium on health among 

college graduates1 

 

 

1. Introduction 

Persons of higher socioeconomic status are likely to live longer and to be healthier. The 

seminal Whitehall studies (Marmots et al., 1978, 1991) show the longitudinal evidence of health 

gradient in mortality, morbidity and health-related behaviors along the occupational grade among 

British civil servants. Following Marmot’s ground-breaking work, health gradient (across a variety 

of socioeconomic factors) has been documented within individual countries including the U.S. 

(Berkman and Gurland, 1998), Canada (Raphael, 2000; Wilkins, Adams, and Brancker, 1989), 

Russia (Spengler et al., 2004), Finland (Laaksonen, Tarkiainen and Martikainen, 2009), and 

Sweden (Sundquist and Johansson, 1997), also across countries (Deaton, 2008; Van Doorslaer et 

al, 1997;  Huisman, Kunst and Mackenbach, 2003;  Eikemo, et al., 2008).  

As Deaton (2002) and others (Cutler, Deaton, and Lleras-Muney, 2006) observe, while it 

is convenient to package a range of variables into one concept called socioeconomic status, 

grouping these variables together is not helpful for policy discussions. Instead, we should aim at 

                                                            
1 I am grateful to Moshe Buchinsky, Jerry Hausman and Thomas Rice for their guidance. For their helpful 
comments, I thank Youssef Benzarti, Dora Costa, Michela Giorcelli, Edward Kung, Zhipeng Liao, Adriana Lleras-
Muney, Maurizio Mazzocco, Kathleen McGarry, Katherine Meckel, Till Von Wachter and many seminar 
participants. Author email: guming211@gmail.com 
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differentiating the marginal health contribution of each of these variables. Among socioeconomic 

factors, scholars in sociology identify occupation as a primary indicator of social class (Doob, 

2012). Moreover, sociologists have reached the long-standing consensus that occupations are the 

“most powerful single indicator of levels of material reward, social standing and life chances” in 

industrialized societies (Blau and Duncan, 1967; Parkin, 1971). Social classification based on 

occupation were widely used in social science studies and policy analysis.2 Notably, a health 

gradient along social class has been documented using the first census in the United Kingdom in 

1851, where social class was defined through occupation (Armstrong, 1974).  

Despite the vital role occupation plays in social stratification, the health effect of 

occupation has not received as much attention in previous literature as income and education.3,4 

Among the studies documenting this relationship, Case and Deaton (2005) find disparities in self-

reported health between workers employed in manual occupations and in professional occupation.5 

Figure 1 is a graphical representation of the regression result of self-reported health status against 

occupation. 6   Each bar represents estimated coefficient of the corresponding occupational 

                                                            
2 Registrar-General's Social Classes were introduced in 1913 in UK and were later renamed to Social Class based on 
Occupation in 1990, which were defined thaggregate the Standard Occupation Classification (SOC90) and later was 
based on the latest occupation classification SOC2010.   
 
3 In addition to the studies mentioned above, it should be noted that the relationship between income and health run 
both ways: selected publication on the effect of health on income: Currie and Hyson, 1999; Montgomery et al., 
1996; Goldman,1993; Phillips et al., 2001; and Barker, 1997. 
 
4 To name a few: Elo and Preston, 1996; Rogers et al. (2000); Lleras-Muney, 2005; Cutler, Lleras-Muney, 2008. 
 
5 Case and Deaton have defined Professional, Technician and Sales to be non-manual occupations, and the rest to be 
manual occupations. 
 
6 Replicating Figure 6.3 in Case and Deaton (2005), I estimate ordered probit regressions of self-reported health 
against age, gender, a set of race dummies, Hispanic origin dummy in addition to occupational dummies. Data 
source: National Health Interview Survey 1997-2003. 
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dummy.7,8 From this figure, we can observe on average, workers in different occupations report 

different health status; in other words, there exists a health gradient across occupations.  

Inspired by Case and Deaton (2005), I investigate whether there exists a direct causal effect 

of occupation on health. Moreover, as Ravesteijn et al. (2014) point out, even if such causality can 

be established, it is still important to understand which occupational characteristics produce these 

health differentials. Differences in income, access to health insurance, occupational hazards are 

crucial factors contributing to the heterogeneity in health outcomes, but as previous literature 

illustrates (Marmots et al., 1978, 1991; Case and Deaton, 2017), there exist factors at the workplace 

beyond materialistic resources affecting health outcomes. Subsequent public health literature 

shows that participation in meaningful occupations contributes to good health and wellbeing 

(Hocking, 2009; Baum and Christiansen, 2005). Workers are more likely to derive satisfaction 

from participating in occupations well-suited to their skills and training. For individuals who 

choose to go to college, college education is one of their most important investment and 

qualification for labor market. If they participate in occupations that value their college education, 

which can be proxied by high occupation-specific earning differential between workers with and 

without a college degree, then this quality match will contribute to their good health; otherwise, 

their health may be undermined by frustration with their unrecognized skills or feelings of being 

undervalued.  

The primary contribution of this study is to show the causal impact of occupation on self-

reported health status among college graduates. In particular, I estimate the health impact of 

                                                            
7 Self-reported health status is a categorical variable ranging from 1-5, where 1 denotes excellent health and 5 
denotes poor health. A negative coefficient would represent better self-reported health compared to the baseline 
(executive or management), and a positive coefficient means worse self-reported health compared to the baseline.  
 
8 The full regression results underlying these figures are reported in Appendix. 
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participating in occupations well-suited to their education level. The quality of the match between 

an occupation and college education is measured by occupation-specific college earning premium, 

which is the difference in earnings between workers with and without a college degree in a given 

occupation after adjusting for demographic factors and work experience. 

My general strategy is to first estimate occupation-specific college earning premium, and 

then explore whether there exists causal evidence that estimated occupation-specific college 

earning premium affects self-reported health status. The first step in this strategy is to estimate 

occupation-specific college earning premium in each labor market/year as percentage difference 

in earnings between workers with and without a college degree, controlling for gender, race, work 

experience and full-time working status.  

The causal inference relies on instrumental variables. The estimation techniques are chosen 

to deal with three challenges: (1) reverse causality: bad health may cause workers to self-select 

into occupations with low college earning premiums, possibly because workers consider these 

occupations to be less taxing mentally and/or physically; (2) omitted variable bias: there may exist  

unobserved variables that affect both individuals’ health outcomes and occupation choice, and (3) 

errors-in-variable problem: since occupation-specific college earning premium is estimated in the 

first step, measurement errors may cause attenuation bias in the least square estimation. I overcome 

all three difficulties by using Hausman’s price instrumental variables (Hausman, 1997). The 

occupation-specific college earning premium depends on the educational composition of the labor 

force in a given occupation. The identifying assumption is that shocks to the educational 

composition of the labor force are independent across labor markets. Given this assumption, 

individuals do not make occupational choice based on occupation-specific college earning 

premiums in other labor markets. Also, due to common underlying productivity advantage of 
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college graduates in a given occupation, occupation-specific college earning premiums across 

labor markets are correlated. Therefore, occupation-specific college earning premiums in other 

labor markets can be used as valid instrumental variables.  

My study is related to work that considers the significant impact of labor market conditions 

on an individual’s health. For example, at the individual level, Sullivan and Von Wachter (2009) 

find displaced factory workers having higher mortality rates, even twenty years after displacement. 

At the macroeconomic level, Ruhm (2000) show that recessions in the short-term have positive 

effects on individual health due to healthier lifestyles. Contrast to these studies, I isolate the effect 

of occupation on health. This study is also related to the public health literature documenting the 

correlation between occupational stress and health (House et al., 1979).  

The second contribution of this study is to provide empirical insight on the heterogeneity 

in health among college degree holders. The reasons for focusing my empirical analysis on college 

graduates are twofold:  First, this provides a cleaner estimate of occupation’s impact on health than 

analysis on persons of all education levels. Muurinen and Le Grand (1985) argue that workers with 

low education do not have access to non-manual jobs. As a result, they have to work in manual 

jobs where there are greater occupational hazards. It seems reasonable to expect fewer differences 

in individual characteristics and family background among college graduates than between 

education groups. 9  Hence, a significant portion of the outcome differences among college 

graduates are likely to arise in the labor market. Thus, by limiting the analysis to college graduates, 

I am able to obtain the health effect of occupational characteristics in the absence of complications 

related to education disparities. 

                                                            
9 Past research show that people who are more forward looking, in other words, have smaller discount rates, are 
likely to be heathier and receive more education. For example, Farrell and Fuchs (1982) and Fuchs (1982) argue that 
schooling and smoking behavior are related to individual differences I time discount.  
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Second, there is an extensive literature on the relationship between health and education, 

whose primary focus is health disparities between education groups. The sizable heterogeneity in 

health outcomes among college educated individuals is often overlooked by prior literature. Figure 

2 shows the self-reported health status (vertical axis) of the U.S. adults from 1997 to 2015.10 I 

divide the college graduates into three groups by self-reported health status: the top quartile, the 

bottom quartile and the middle fifty percent. For reference purposes, I also show the average self-

reported health of all college graduates and that of all individuals without a college degree. Figure 

2 shows that the averages self-reported health status of each group remains quite stable during the 

past couple of decades; on average, the college graduates persistently self-report better health 

status than non-college educated individuals. On average, while the top quartile of college 

educated individuals self-report health status to be “excellent”, the bottom quartile of college 

educated individuals on average report having health status that is between “Good” and “Fair”, 

which is even worse than the average self-reported health of non-college educated individuals 

(between “Very good” and “Good”). This comparison illustrates that health disparities among 

college graduates is sufficiently large and worthy of further exploration. 

In order to show health disparities across occupations for college graduates, I also produce 

Figure 3 to include subsamples of college graduates. As in Figure 1, it is a graphical representation 

of regression result of self-reported health status against occupation. Each blue bar represents 

estimated coefficient of the corresponding occupational dummy using the unrestricted sample and 

each red bar represents estimated coefficient of the corresponding dummy using subsample of 

college graduates. I observe that health disparities across occupations among college graduates are 

                                                            
10 Data source: National Health Interview Survey. See Section 3.1 for more details.  
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not identical to those of the unrestricted sample. This again justifies the added value of studying 

health disparities among college graduates.  

This study finds that college educated individuals employed in occupations with higher 

college earning premiums have better self-reported health, even after accounting for income, 

occupational prestige and within-occupation hierarchy. Specifically, one percent increase in 

college earning premium leads to at least 62% increase in the likelihood of self-reporting a 

healthier category.11 This causal impact remains significant across specifications. In layman’s 

terms: for a college graduate, working in a “college job” leads to better health. 

This paper is organized as follows: Section 2 introduces the methodology and regression 

models. Section 3 describes the data source in detail. Section 4 shows the baseline least square 

results. Section 5 introduces instrumental variable and shows the IV regression result. Section 6 

checks for robustness of the result. Section 7 discusses the empirical results. And Section 8 

concludes.  

 

2. Methodology 

First, I follow Gottschalk and Hansen (2003) to obtain the occupation-specific college 

earning premium. After adjusting for gender, race, work experience and full-time status, the 

occupation-specific college earning premium is a price that the employers are willing to pay for 

the productivity advantage associated with college education, given the education composition of 

labor supply of this particular occupation in the same labor market during the same time period. 

                                                            
11 Equivalently, one percent increase in college earning premium leads to at least 0.5 unit increase in the log-odds of 
self-reporting a healthier category.  
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For each labor market/year, the occupation-specific college premium 12  is estimated by the 

difference in log earnings between a college graduate and a worker without a college degree in the 

following log weekly wage regression: 

𝑙𝑜𝑔𝑊 𝛼   α 𝐶𝑜𝑙𝑙𝑒𝑔𝑒 α 𝐻𝐵 α 𝐹𝑒𝑚𝑎𝑙𝑒 α 𝐹𝑇  α 𝐸𝑥𝑝 α 𝐸𝑥𝑝 𝑒 (1) 

where W is the weekly earning, College, HB, Female and FT are binary variables: College equals 

to 1 if the individual has bachelor degree or above, zero otherwise; similarly, HB equals to 1 if the 

individual is of Hispanic origin and/or is African American, zero otherwise; Female equals to 1 if 

the individual is female, zero if male; FT equals to 1 for individuals who currently have full-time 

schedules or work full-time hours (35+), zero otherwise. And Exp denotes a worker’s potential 

working experience. The estimate for α  is the occupation-specific college earning premium in a 

given labor market/year.  

After obtaining the measure of interest from estimation model (1). I then estimate the main 

regression model in this study: 

𝑆𝑅𝐻 α  𝛽𝐶𝑃 𝑋 ∙ Γ δ𝐺𝐷𝑃 ω 𝛾 u  (2) 

where i denotes individual, j denotes occupation, r denotes labor market region and t denotes year. 

The variable 𝐶𝑜𝑙𝑙𝑒𝑔𝑒𝑃𝑟𝑒𝑚𝑖𝑢𝑚  is obtained in regression model (1) for occupation j in region r 

in year t. X is a vector of individual level characteristics: age, gender, marital status and 

employment status, and ω  and 𝛾  are year fixed effect and region fixed effect respectively. 𝐺𝐷𝑃  

is the per capita real GDP of region r in year t. When running the regressions, I limit the sample to 

the subset of individuals who have bachelor degrees and above. As a result, the estimator 𝛽 

measures the expected difference between the health outcomes of two otherwise identical college 

educated individuals, one works in an occupation that values college education highly, whereas 

                                                            
12 I discuss the occupation classification systems in Section 3.4.  
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the other works in an occupation valuing college education less. The dependent variable 𝑆𝑅𝐻  

(self-reported health status) is a non-binary categorical variable, therefore ordered logit regression 

is used.  

Since the health conditions of an individual may affect her income, therefore I choose not 

to include the family income in the baseline regression model to avoid this potential endogeneity 

issue. To show the effect of occupation-specific college earning premium on health is not 

equivalent to the income effect, I include family income as covariate in additional specifications.  

 

3. Data  

3.1 Data Description  

To empirically estimate the regression model (2), I obtain the dependent variable self-

reported health status 𝑆𝑅𝐻  and demographic information 𝑋  from National Health Interview 

Survey. Occupation-specific college earning premium is estimated using Current Population 

Survey March Data. In addition, the region level and state level per capita real GDP are calculated 

using state level GDP in chained 2009 dollars (U.S. Bureau of Economic Analysis) and state level 

population estimates (Census). All datasets are from year 1997-2015.  

 

National Health Interview Survey (NHIS)  

My empirical analysis relies on the pooled cross-sectional 1997-2015 National Health 

Interview Survey (NHIS). NHIS is the principle source of information on the health of the civilian, 

noninstitutionalized, household population of the United States. Starting in 1957, this survey is 

conducted through in-person interviews and released on an annual basis. The NHIS Core 
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questionnaires are revised every 10-15 years and the last major redesign was in 1997, where survey 

design variables changed. Since there is no entirely satisfactory approach for variance estimation 

for pooled analyses when there are changes to the survey design variables, I start my analysis from 

survey year 1997 and ends with the latest data release in 2015. I pool these cross-sectional data in 

order to increase the size of data sample and ensure adequate statistical power in substantiating my 

conclusions. 

During this time period, the NHIS follows a multistage area probability design that permits 

the representative sampling of households. While survey participation is voluntary, the annual 

response rate of the NHIS is approximately 80% of the eligible households. Each survey year, the 

expected NHIS sample size is approximately 35,000 households, including about 87,500 

individuals.  

The questionnaires consist of Core questions and Supplements. The Core contains four 

major components: Household, Family, Sample Adult, and Sample Child. The Household 

component collects limited demographic information on all individuals in the household from one 

adult household member, who is identified as “household respondent”. The Family component 

collects additional demographic information on each member from each family in the house. Data 

on topics including health status and limitations, injuries, healthcare access and utilization, health 

insurance, and income and assets are also collected in Family component. The primary adult 

respondent of each family is identified as “family respondent”, however, all adult family members 

who are present at the time of the interview may respond for themselves. One adult and one child 

is randomly selected from each family, and additional information on each is collected and 

recorded in Sample Adult component and Sample Child component respectively. The selected 

adult reports for him/herself in the Sample Adult component, and a responsible adult, usually a 



11 
 

parent, reports information for the selected child. The NHIS does not oversample any 

race/ethnicity groups at the household level, however, persons aged 65 or older who are black, 

Hispanic, or Asians have a higher chance to be selected to participate in the Sample Adult 

component.  

The Core yields several data files, including the Household-Level file, the Family-Level 

file, the Person-Level file, Sample Adult file, Sample Child file and the Injury and Poisoning 

Episode file. For my analysis, I use variables from three files: Person-Level file, Sample Adult file, 

and Imputed Income files. These files can be linked through unique household, family and 

individual identifiers.  

 I obtain individual level demographic information and self-reported health status from 

Person-Level file. In order to obtain the education level of the spouse, I identify the spouse of each 

household respondent via unique household identifier and household roster in Person-Level file, 

which lists each household member’s relationship to the household respondent. Then I obtain the 

education level of the spouse. The caveat is that I can only identify married couples when one of 

the spouse is the household survey respondent.   

Sample Adult files contains individual level objective health conditions, and respondents’ 

occupations. The occupation classification is discussed in detail in Section 3.4. Note that 

individuals in Sample Adult file are a subset of the Person-Level file, the analyses therefore involve 

all individuals with bachelor degrees and above who participated in Sample Adult component.  

The missing data on annual family income and personal earnings are imputed using 

multiple imputation methodology. There are five imputed annual family incomes and personal 

earnings each survey year. In each of the five imputed income files, the family income and the 

personal earnings have been top-coded to the 95th percentile. The 95th percentile was first 
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calculated separately for each of the five datasets then a weighted average of the five 95th percentile 

were calculated and rounded to the nearest $1,000. This weighted average was used as top-code in 

all five data files in the same year.  I use Pareto distribution to improve estimates of top coded 

imputed personal earnings and family income, the detailed procedures are documented in Data 

Appendix I. B(2). When incorporating multiple imputed family incomes in regression analysis, I 

carry out the appropriate multiple-imputation analysis, as delineated in Data Appendix II. B(2).  

 

Current Population Survey (CPS) March Basic Monthly Data 

I use the Current Population Survey (CPS) March Basic Monthly Data to estimate 

occupation-specific college earning premium. CPS is the primary source of monthly labor force 

statistics. It follows a multi-stage stratified sampling design, which is aggregately equivalent to 

dividing the entire United States into ultimate sampling units (USUs), clusters of about four 

housing units, and selecting a clustered sample of these USUs for interviewing. The monthly CPS 

has a rotating panel design: selected households are interviewed for four consecutive months, then 

they are not in the sample for the next eight months, and then they are interviewed for four more 

consecutive months. Each year during 1997-2015, CPS March Basic Monthly Data consists of 

more than 60,000 housing units and approximately 130,000 individuals. 

To carry out estimations described in regression (1), I obtain information on weekly 

earning, gender, race, Hispanic origin, age, education attainment, employment status, birthplace 

and occupation. CPS provides four-digit occupation classification system (Appendix Table 3), 

which is more refined than the detailed occupation classification in NHIS. I first match the 

occupation definitions in CPS to those in NHIS (Appendix Table 2).  
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The sample is limited to individuals who are born in the United States to avoid 

complications involving immigration and being educated abroad. I also exclude individuals whose 

age is top-coded; the top-code is 80 years of age during this time period. In addition, I estimate the 

occupation-specific college earning premium for occupations where there are at least 50 

observations to ensure sufficient statistical power. The estimations are weighted using a person-

level weight “Earnings weight” as advised by CPS.   

The CPS data provide reliable estimates at the state level and region level. Since the sample 

size does not guarantee reliable estimates at the county level. The estimates obtained at the county 

level should be accepted with reservation.   

 

U.S. Bureau of Economic Analysis (BEA) and Census  

To calculate region level and state level real GDP per capita, I obtain state level GDP in 

chained 2009 dollars from U.S. Bureau of Economic Analysis (BEA) and state population 

estimates from Census.  

For each state in a given year, I divide the state level GDP in chained 2009 dollars by the 

state population of that year to obtain state level real GDP per capita. I calculate region level real 

GDP per capita in two steps: first, for each year, I add the relevant state real GDP together to obtain 

region level real GDP, and I obtain region level population estimates in the same  manner.13 Second, 

I divide region level real GDP by its population estimates for each year. 

                                                            
13 There are four Census Bureau defined regions: 1. Northeast region consists of Connecticut, Maine, Massachusetts, 
New Hampshire, Rhode Island, Vermont, New Jersey, New York, and Pennsylvania;  2. Midwest region consists of 
Illinois, Indiana, Michigan, Ohio, Wisconsin, Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, and 
South Dakota; 3. South region consists of Delaware, Florida, Georgia, Maryland, North Carolina, South Carolina, 
Virginia, District of Columbia, West Virginia, Alabama, Kentucky, Mississippi, Tennessee, Arkansas, Louisiana, 
Oklahoma, and Texas; 4. West region consists of Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, 
Wyoming, Alaska, California, Hawaii, Oregon, and Washington.  
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County level GDP is unavailable. As a result, when estimating the model at the county 

level and commuter zone level, I do not include regressor 𝐺𝐷𝑃 . The region level estimations 

have shown that the coefficients of region level real GDP per capita to be insignificant; not 

including county level real GDP per capita may be inconsequential.  

 

3.2 Summary Statistics 

Table 1 reports the summary statistics of the unweighted samples. Panel 1 includes all 

respondents in the NHIS survey 1997-2015. Panel 2 includes respondents with bachelor degrees 

and above. Table 2 contains the summary statistics of the weighted samples taking into 

consideration of the survey design variables including strata, PSUs, and sampling weights. Panel 

3 includes all respondents in the NHIS survey 1997-2015. Panel 4 includes respondents with 

bachelor degrees and above. The weighted sample reflects the characteristics of the civilian, 

noninstitutionalized U.S. population who are age 18 and above. There are 25% of the individuals 

in the unweighted sample having bachelor degrees or above, which is very similar to the 26% in 

the weighted sample.  

The average age of the individuals in the unweighted unrestricted sample is 47, slightly 

higher than that of the weighted unrestricted sample, which is 46. The average age of the college 

educated individuals in the unweighted sample is 46 years of age, which is very similar to that of 

the weighted college educated sample.  

In the unweighted sample, there are 56% of females in the unrestricted sample, and 53% 

of females in the college educated sample. The proportions of females in the unweighted samples 

are higher than those in the weighted samples, 52% females in unrestricted sample and 50% 

females in college educated sample respectively. The oversampling of female respondents may be 
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due to the fact that the NHIS collects information on whomever is at home at the time of the 

interview; since females are less likely to participate in labor force than males, they have a higher 

chance to be at home and participate in the interviews. 

From both weighted and unweighted samples, we also observe the college educated sample 

containing more married individuals than the unrestricted sample (58% in the unweighted college 

educated sample compared to 52% in the unweighted unrestricted sample, and 71% in the weighted 

college educated sample versus 62% in the weighted unrestricted sample); and college educated 

individuals are less likely to be unemployed or not in labor force by 13% compared to individuals 

in the unrestricted sample.  

As mentioned above, NHIS provides five imputed incomes for each family using different 

imputation methods. NHIS top-codes the imputed incomes to the 95th percentile, and I use Pareto 

distribution to improve estimates of top-coded incomes. The summary statistics in Table 1 and 

Table 2 include the estimated top-coded incomes. The means of these five imputed family incomes 

are similar within each sample. For both weighted and unweighted samples, college educated 

individuals on average earn approximately $30,000 more annually in family income than 

individuals in the unrestricted samples.   

 

3.3 Self-reported Health Status 

Respondents were asked the following questions by the NHIS interviewers: “Would you 

say your health in general is excellent, very good, good, fair, or poor?” Their answer is recorded 

as a categorical variable PHSTAT that takes 5 values:  

PHSTAT = 1 Excellent 

= 2 Very Good 
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= 3 Good 

= 4 Fair 

= 5 Poor 

When asked to evaluate their own general health, the respondents were free to interpret the 

survey question, without directions on which aspects of health they should consider. Hence, these 

values are highly subjective and therefore hard to interpret by researchers. However, epidemiology 

studies have shown the self-reported health status to be an accurate and inclusive measure of true 

health, since it is highly predictive of short-term and long-term mortality14 (Idler and Benyamini, 

1997), as well as future decline in physical functioning (Idler and Kasl, 1995; Idler, Russell and 

Davis, 2000; Lee, 2000). For the purpose of this study, even though it is hard to quantify the exact 

amount of health benefit of the college earning premium, being able to prove the causal effect of 

college earning premium on self-reported health is still informative for a more comprehensive 

understanding of the relationship between occupation and health.  

 

3.4 Classification of Occupations 

The central analysis of this paper relies on the fact that in some occupations, college 

educated worker have skills that are valued by their employers and hence receive an earning 

premium over worker without a college degree, whereas employers do not pay a premium for 

college-educated workers in other occupations (e.g. cashiers, carpenters etc.). Therefore, how 

occupations are classified is important to the interpretation of results.  

                                                            
14 Its predict ability is robust across specifications with extensive controls for known health risk factors and 
socioeconomic status. The close association between self-reported health status and mortality also persists in studies 
in the U.S. and abroad, with variation in question wording, the number and labeling of answer categories, whether a 
time frame is specified, or whether a reference group is specified.  
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Each year, the NHIS offers two occupation classification systems, and there is a major 

change to both systems in 2004: under the more detailed classification, excluding military, there 

are 41 occupation categories prior to 2004 and 93 occupation categories from 2004 onward; under 

the aggregate classification, there are 13 aggregate occupation categories before 2004 and 22 

occupation categories starting 2004. Appendix Table 1 Panel A documents the classification 

systems during 1997-2003, and Panel B documents the two revised classification systems during 

2004-2015.  

As mentioned in Section 3.1, the NHIS occupation classification systems are much less 

refined compared to that offered by CPS (Appendix Table 3). For example, under the CPS 

occupation classification, cashier is classified as an occupation by itself (code: 276 during 1997-

2002, 4720 during 2003-2015). However, it is grouped together with other job titles under the 

aggregate occupation classification as “Sales occupation” (1997 – 2003) or “Sales and Related 

Occupations” (2004 – 2005); even under the detailed classification, it is grouped with several other 

professions (including advertising agent, sales workers, news venders etc.) under “Sales 

occupation, other sales” (1997 – 2003) or “Retail sales workers” (2004-2015). These classification 

systems are less than ideal since they do not always allow us to compare college educated workers 

with non-college educated workers in the same job (i.e. cashier), but they are the best one can get 

when working with the NHIS. Ideally, I would have an infinitely large sample such that there are 

a large number of observations in each occupation/year/labor market cell, then occupation-specific 

college earning premiums can be estimated accurately with sufficient statistical power for each 

narrowly defined occupation. Unfortunately, this is not empirically feasible. There exists the trade-

off between more accurate estimation with sufficient statistical power and more refined 

classification of occupation. What matters is whether the classification system can capture the 
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difference between two truly different professions. When a young worker enters the labor market, 

she would consider a career in news reporting to be vastly different from working as a cashier; on 

the other hand, she probably finds working as a cashier is similar to working as a stock inventory 

clerk, as they require about the same qualifications and skills. The NHIS classification systems, 

though less refined, are able to capture this difference.  

It is worth noting that some professions require at least college education, such as medical 

doctors and lawyers. Taking this point into consideration, Gottschalk and Hansen (2003) classifies 

an occupation as “college job” if more than 90% of the individuals in the occupation possess 

college degrees or above, regardless of the occupation-specific income level or college earning 

premium. Under the NHIS aggregate classification, almost no occupation in a given region/year 

satisfies this criterion.15 Under the detailed classification, there are a few occupations with greater 

than 90% college educated workers: Mathematical science occupations (NHIS code: 8), Primary, 

secondary, and special education school teachers (NHIS code: 21), Health diagnosing and treating 

practitioners (NHIS code: 29), Other healthcare practitioners and technical occupations (NHIS 

code: 31), Supervisors, farming, fishing, and forestry workers (NHIS code: 65), and Helpers, 

construction trades (NHIS code: 71). I test whether workers in these occupations report better self-

reported health status compared to workers in other occupation using the following regression 

model: 

𝑆𝑅𝐻 δ  𝛿 𝐶𝑜𝑙𝑙𝑒𝑔𝑒 𝐽𝑜𝑏 𝑋 ∙ ∆ 𝛿 𝐺𝐷𝑃 ω 𝛾 ε  (3) 

                                                            
15 There is an exception of one data point: In 2015, South region, there are 90.67% of workers in the Legal 
Occupations (NHIS code 7) possess college degree and above. The “Legal Occupations” are comprised of Lawyers, 
Judges, magistrates, other judicial workers (CPS code: 2100, 2110), Judicial law clerks (CPS 2105), Paralegals and 
legal assistants (CPS 2140, 2145), and Miscellaneous legal support workers (CPS 2150, 2160).  
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I create a binary variable 𝐶𝑜𝑙𝑙𝑒𝑔𝑒 𝐽𝑜𝑏 , which equals to 1 if the individuals work in any 

of the occupations listed above, and equals to 0 otherwise. As in the regression model (2), I also 

control for a vector of demographic variables 𝑋 , per capita real GDP of region r in year t 𝐺𝐷𝑃 , 

year fixed effect ω  and region fixed effect 𝛾 . Table 3 reports the correlation between the self-

reported health status and the binary variable College Job.  

We can see that working in occupations with more than 90% college-educated workers is 

positively correlated with good self-reported health status. Since it is meaningless to measure the 

college earning premium in occupations that practically require college degrees, I shall exclude 

the individuals from my sample in the subsequent analysis when using detailed occupation 

classification system.  

Noting that a high (low) income level does not directly translate to a high (low) college 

earning premium, Gottschalk and Hansen (2003) have shown that the correlation between the 

occupation-specific average earnings of college educated workers and the college earning 

premium is positive but not strong.16 Consistent with their finding, I have calculated the correlation 

between region level occupation-specific average earnings of college educated workers and 

college earning premium to be 0.45 when using aggregate occupation classification, and 0.44 when 

using detailed occupation classification.  

There are other econometric concerns regarding IV estimation when choosing to work with 

either the aggregate or the detailed classification, using the criterions I describe in Section 5.3, I 

determine that the aggregate classification system is more suitable for causal inference. All 

subsequent empirical results are obtained using the aggregate occupation classification system.  

                                                            
16 They have calculated the correlation coefficient to be 0.33.  
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4. Baseline Results 

4.1 Partial regression plots  

To visually observe the correlation between self-reported health status and occupation level 

college earning premium, I present partial regression plots below.17 As mentioned above, the self-

reported health status is a categorical variable ranging from 1 through 5, with 1 being “Excellent” 

and 5 being “Poor”.  

These graphs show the correlation between the self-reported health status and occupation-

specific college earning premium, adjusted for age, gender, marital status, employment status and 

region level real GDP per capita. The vertical axis shows the self-reported health status and the 

horizontal axis shows the occupation-specific college earning premium.  

In the first two scatter plots (Graph 1 and 2), each point represents an 

occupation/year/region. Graph 1 shows the scatter plot with a fitted line adjusting for the factors 

mentioned above, and Graph 2 shows the same plot additionally adjusting for imputed family 

incomes. The correlation between the occupation-specific college earning premium and the self-

reported health status is -0.15 when imputed family income is not adjusted; and the correlation is 

reduced to -0.054 when imputed family incomes are taken into consideration. Once imputed family 

income is taken into consideration, this correlation becomes weaker, but still exist. 

 

 

 

                                                            
17 First, I regress self-reported health measure on demographic covariates. Then I regress college earning premium 
on demographic covariates. Finally, I obtain the result by regressing the residual from the first regression on the 
residual from the second regression. The plots shown are the residual-on-residual scatter plots. 
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4.2 Baseline Regression Results 

Table 4 contains the least square regression results. The dependent variable is the self-

reported health status. As mentioned before, the self-reported health status is a categorical variable 

in the survey data, therefore I estimate ordered logit regressions. The second column reports the 

regression result, where the imputed family incomes are included as additional covariates. The 

least square regression results show that occupation-specific college earning premium is positively 

and significantly correlated to good self-reported health status, even adjusting for family income. 

As expected, aging is negatively associated with good health. Consistent with prior literature, 

female respondents self-report worse health status than male respondents, and married individuals 

report better health status. Respondents who are unemployed or not in labor force report worse 

health status, but the local economy conditions have very little association with individual self-

reported health status. As expected, higher family income is correlated with better self-reported 

health status. When controlling for family income, the correlation between self-reported health and 

occupation-specific college earning premium becomes smaller, but remains highly significant.  

 

5. Instrumental Variables 

5.1 Hausman’s Instrumental Variables 

The baseline results illustrate that for college educated individuals, there exist a positive 

and highly significant correlation between good self-reported health status and occupation-specific 

college earning premium. However, we cannot ignore the potential endogeneity concerns between 

this relationship.  First, there may be reverse causality: for example, health complications can 

hinder individuals from working in more lucrative occupations since these occupations may be 
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more taxing physically and/or mentally. Second, there may exist unobserved variables, such as 

incompetence or low self-esteem, that undermines one’s health and leads an individual to apply 

for jobs with low college earning premium; as a result, omitted variable bias is also a salient 

concern. In addition, since occupation-specific college earning premium in equation (2) needs to 

be estimated first by regression model (1), this variable is likely to be measured with error. Then, 

the least square estimation will suffer from attenuation bias due to this errors-in-variable problem.  

To overcome the aforementioned issues of endogeneity and errors-in-variable, I propose 

using a set of instruments for college earning premium in the spirit of Hausman’s price 

instrumental variable (1997). In a given labor market, occupation-specific college earning 

premium is driven by the productivity advantage of college graduates over workers without a 

college degree in this occupation, after controlling for the effects of race, gender, full-time status, 

and potential work experience. It also depends on the educational composition of the labor force 

in a given occupation. The identifying assumption is that shocks to the educational composition of 

the labor force are independent across labor markets. Given this assumption, occupation-specific 

college earning premiums in other labor markets can be used as valid IVs since 1) the occupation-

specific college earning premiums across labor markets are correlated due to common productivity 

advantage of college educated workers in this occupation (first-stage exists); 2) the occupation-

specific college earning premiums from other labor markets cannot affect individual health from 

channels other than the occupation-specific college earning premium in own labor market 

(exclusion restriction) and 3) health conditions of an individual cannot affect the occupation-

specific college earning premiums in other labor markets (no reverse causality).  Formally, the 

first stage regression is: 

𝐶𝑃 𝛿 𝐶𝑃 ∙ Δ  𝑋 ∙ Π η𝐺𝐷𝑃 ω ε  (4) 
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That is, for each occupation j, labor market r and year t, I estimate the college earning premiums 

using their counterparts from the rest of labor markets. I also include all the covariates, 𝑋  and 

𝐺𝐷𝑃 , from the second stage regression. As Nevo (2001) points out, nation level shocks, such as 

a nation-wide recession, will render the independence assumption implausible. Therefore, I 

include the year fixed effect ω  in the regression to adjust for nation level shocks.  

In each year during 1997-2015, there are less than 5% of population moved to a different 

county, approximately 2.1% of the population moved to a different state, and less than 1% of the 

population moved to a different Census region.18 Given these low annual rates of migration,19 each 

geographic level (county, state, region) can be considered as a labor market on its own. I remain 

agnostic to which geographic unit is the most plausible independent labor market.20 Therefore, 

three different levels of labor markets (geographic units) are considered: region, state, and county. 

The results of state and county are available upon request. 

 

5.2 IV Estimation of nonlinear regression model  

I esimate ordered logit probability models since self-reported health status is a non-binary 

categorical dependent variable. Hence, the second stage regression will be nonlinear. Thus, 

implementing the 2SLS estimation the usual way, that is, estimating the second stage regression 

                                                            
18 Source: U.S. Census Bureau, CPS Annual Social and Economic Supplement. 
 
19 Previous literature in migration has established that individuals with Bachelor’s degree or above have higher 
propensity to move. Using CPS data from 1981-2000, Basker (2003) finds 3.66% of college graduates moved to a 
different state. Although it is substantially higher than the overall interstate migration rate of 2.69% during the same 
time period, it is still sufficiently low.   
 
20 There exists a trade-off between having isolated labor markets and obtaining precise estimates of college earning 
premium that is specific to individual workers. Broad geographic units are more likely to resemble labor markets 
with independent shocks since there is less migration among them; however, occupation-specific college earning 
premium obtained in a broad labor market is not as specific pertaining to individuals compared to that obtained in a 
smaller labor market.  
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using predicted value of the endogenous variable from the first stage regression, will yield 

inconsistent estimation results.  

To solve this problem, I follow Newey, Powell and Vella (1999) to obtain the consistent 

estimator. As shown in Newey, Powell and Vella (1999), given the following triangular model: 

𝑦 𝑔 𝑥, 𝑤 𝑢  (5) 

𝑥 𝑓 𝑧  𝜀  (6) 

where function g can be nonlinear. If it is reasonable to assume 

𝐸 𝑢|𝜀, 𝑧 𝐸 𝑢|𝜀 , 𝐸 𝜀|𝑧 0  (7) 

then we can rewrite 𝐸 𝑦|𝑥, 𝑧  as function of x, w and 𝜀: 

𝐸 𝑦|𝑥, 𝑧 𝐸 𝑔 𝑥, 𝑤 |𝑥, 𝑧 𝐸 𝑢|𝑥, 𝑧  

   𝑔 𝑥, 𝑤 𝐸 𝑢|𝑧, 𝜀  

𝑔 𝑥, 𝑤 𝐸 𝑢|𝜀  

𝑔 𝑥, 𝑤 ℎ 𝜀   (8) 

where ℎ 𝜀  is some function of 𝜀. This means that if we regress y on x, w and 𝜀, then we would 

obtain consistent estimates of  the coefficient of x. Note the assumptions made in equation (7) are 

slightly different from the ones for the traditional 2SLS estimator, 𝐸 𝑢|𝑧 0; instead of assuming 

the conditional expectation of the second-stage error term given IV to be zero, I make the 

assumptions that the conditional expectation of the second-stage error term given the first-stage 

error term to be independent from the IV, and the conditional expectation of the first-stage error 

term given IV is zero.  

For empirical implementation, I would estimate the first stage regression (4). Then, instead 

of including the predicted value of the endogenous variable in the second stage regression, I add 
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the residual from the first stage regression 𝜀̃  to the least square regression. Then, the second 

stage regression becomes 

𝑆𝑅𝐻 α  𝛽𝐶𝑃 ρ𝜀̃  𝑋 ∙ Γ δ𝐺𝐷𝑃 ω 𝛾 u  (9) 

 

5.3 Discussion on whether to use the aggregate or the detailed occupation 

classification system 

During 1997-2015, the occupation classification system in the NHIS surveys changed in 

2004: prior to 2004, there are two different occupation classification systems, excluding military 

there are 41 occupation categories in the detailed classification system, and 13 occupation 

categories under the aggregate classification system. Starting in 2004, excluding military, there are 

93 occupation categories under the detailed classification system, and 22 occupation categories 

under the aggregate classification system. This section discusses whether it is more suitable to use 

the aggregate or the detailed classification system for causal inference.  

I consider this problem using two criterions: 1) Partial R2 in the first stage regression and 

2) approximate finite sample bias based on Hahn and Hausman (2003). The idea is that it is 

preferable to have strong correlation between the IV and the endogenous variables, and smaller 

finite sample bias of 2SLS. The first stage regressions yield the partial R2 in Table 5. 

Note that three out of four of the first stage partial R2 using the aggregate occupation 

classification system are larger than their counterparts using the more detailed occupation 

classification system. Under the first criterion, the aggregate occupation classification system is 

preferred.  

Hahn and Hausman (2002a, 2002b) among others have derived the bias of 2SLS up to 

second order to be approximately:   
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E[b2SLS] – β  Kρ(1- R2)/nR2  (10) 

where K is the number of covariates in the first stage regression, n is sample size, ρ is the 

covariance of the errors of the first stage and second stage regressions. R2 is the partial R2 of the 

first stage regression. I assume ρ to be the same for both specifications. The approximate finite 

sample bias is reported in Table 6.  

All four of the finite sample bias are estimated to be smaller in magnitude when using the 

aggregate classification system. As a result, I proceed with the empirical analysis using the 

aggregate occupation classification system.  

 

5.4 Test for Weak Instruments 

Following Hansen, Hausman and Newey (2008), I calculate the concentration parameter 

 μ 𝜋 𝑧 𝑧𝜋/𝜎  where the first stage regression is x zπ ε. The concentration parameter is 

approximately:  

μ nR / 1 𝑅   (11) 

where 𝑅  is the partial 𝑅  of the instrument variables from the first stage regression, and n is the 

sample size. If μ  > 35, then we do not have a weak IV problem. I report the μ  in the Table 7. 

Clearly the concentration parameters from the first stage regressions well exceed the cutoff value 

of 35. Given this result, the IVs are sufficiently strong.  

 

5.5 IV Regression Results  

Table 8 contains the IV regression results. The dependent variable is the self-reported 

health status, and the ordered logit probability model is estimated. Since the errors from the first 
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and second stage regressions are correlated, I bootstrap the 2SLS estimations. The number of 

bootstrap iterations are determined using the three-step method by Andrews and Buchinsky (2000); 

for level of accuracy, I choose pdb = 10 and tau = 0.1. To achieve this level of accuracy when 

bootstrapping the 95% confidence interval, the number of bootstrap repetition B is 1918.21 

The first column reports the IV regression coefficient estimates controlling for 

demographic covariates excluding imputed family incomes, the standard errors are reported in 

brackets. The estimate of occupation-specific college earning premium is negative and significant 

at the 1 percent level (-0.836). This suggests that higher occupation-specific college earning 

premium leads to better self-reported health status. Specifically, 1% increase in occupation-

specific college earning premium leads to -0.836-unit change (or 0.698 in probability) in the log-

odds of self-reporting in a healthier category. Given an average college educated worker with self-

reported health status between “Very good” and “Excellent”, she would report “Excellent” health 

status with an additional likelihood of 0.698. As mentioned above, this number is hard to decipher 

since it is difficult to quantify the exact health difference when a respondent chose “Excellent” 

instead of “Very Good".  

The second column reports the IV regression estimates controlling additionally for the 

imputed family incomes (see Data Appendix for estimation with multiple imputations). The 

standard errors are also reported in brackets. The estimate (-0.708) is negative and highly 

significant. This illustrates that the health effect of occupation-specific college earning premium 

is not fully equivalent to the effect of income on health. 

                                                            
21 This number is much higher compared to bootstrapping standard error estimate. For computational efficiency, I 
bootstrap the standard errors in additional specifications instead.  
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In both columns, the magnitudes of IV coefficients of occupation-specific college earning 

premium more than double the least square coefficients reported in Table 4. To detect whether 

there exists a violation of the orthogonality assumption in the least square estimations,22 I perform 

Hausman specification test comparing the IV regressions with the least square regressions: for 

estimations do not involve imputed family incomes (Table 4 Column 1 and Table 8 Column 1), 

the Hausman test statistics is 79. 154 and p-value is close to zero (5.341E-15); when including 

imputed family incomes ((Table 4 Column 2 and Table 8 Column 2), the Hausman test statistics 

is 63.948 and p-value is again close to zero (7.072e-12).23 In each case, the null hypothesis is 

rejected. As a result, the violation of the orthogonality assumption leads to biased least square 

estimates. 

Also, we can see that older age is negatively associated with good self-reported health; 

female respondents tend to report worse health status compared to male respondents; married 

respondents on average report better health status, and respondents who are unemployed or not in 

labor force are more likely to report worse health status. As in the baseline least-square result, the 

coefficient of real region level GDP per capita is not significant. These estimates are similar to 

those from the least square regressions reported in Table 4.  

To test whether the estimates from these two specifications are statistically significant, the 

third column reports the Wald test statistics, with p-values in brackets. We can see that though 

controlling for family income does make the estimate smaller significantly, the health effect of 

college earning premium remains highly significant.  

                                                            
22 Orthogonality assumption: 𝐸 𝑢|𝑋 0, where 𝑢 is the error term and X is the vector of covariates in the standard 
regression framework 𝑦  𝑋𝛽 𝑢 
 
23 The variance covariance matrix for multiparameter estimates of multiple imputed data is provided by Ginkel and 
Kroonenberg (2014). 
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As discussed in Section 2, I choose not to include the imputed family incomes in the 

baseline regression model in order to avoid endogeneity concerns between health conditions and 

family income; specifically, adverse health conditions may lower personal earning. Two sets of 

instruments for family income are used in an attempt to address this potential problem.  

First, if we can assume that one’s health conditions do not affect the earnings of the other 

family members and other sources of income, then the family income excluding the respondents’ 

own earnings can be used as instrumental variable for the family income.24 The first column in 

Table 9 reports the IV regression results25 where the family income excluding the respondent’s 

earning is used as an instrument for the family income. The estimate of occupation-specific college 

earning premium is negative (-0.757) and significant at the 1% level. This estimate is similar to 

that reported in Table 8 column 2, where family income is not instrumented for.  

Second, I use years of schooling of the respondent’s spouse as an instrument for the family 

income. The underlying assumption is that the current health conditions of the respondent does not 

affect the education level of her spouse, which presumably was completed in the past; in addition; 

also, the education level of the spouse is positively correlated with the family income. Then the 

education level of the spouse is a valid instrument for the family income. I report the result using 

this instrument in the second column of Table 9. Since spousal information is required, only 

respondents who are married would be included in the regression subsample; as a result, the 

coefficient of the dummy variable Married is omitted in the regression. The estimate of 

occupation-specific college earning premium is again negative (-0.415) and significant at the 1% 

level.  

                                                            
24 The family income excluding the respondent’s own earning is positively correlated with the family income. 
 
25 Occupation-specific college earing premium is again instrumented for by Hausman’s IVs.  
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To see whether the estimates from the first two columns are statistically different, I report 

the Wald test statistics in the third column with the p-values in brackets. All coefficients, except 

the coefficient of region level real GDP per capita, are significantly different from each other at 

the 1% level. I then use both instruments simultaneously to instrument for family income, the 

results are reported in column 4. The estimate of occupation-specific college earning premium is 

negative (-0.815) and significant at the 1% level, which is closer to the estimate in the first column. 

The rest of the estimates are also similar to those in the first column. These results show that the 

health effect of occupation-specific college earning premium remain significant at the 1% level no 

matter whether I instrument for family income or not.  

 

6. Robustness Check 

For robustness check, I add additional covariates and found that although the estimates of 

occupation-specific college earning premium change somewhat, they remain highly significant. I 

first add a binary variable Graduate Degree, which is define to be 1 if the respondent has a graduate 

degree (including professional degree), and 0 otherwise. The first column in Table 10 reports this 

result. Compared to the estimates in Table 8 column 2, the coefficient of occupation-specific 

college earning premium (-0.613) becomes slightly closer to zero but remains significant at the 1% 

level. As expected, having a graduate degree or professional degree is associated with better self-

reported health status, and this correlation is highly significant. The rest of the estimates are very 

similar to those in Table 8 column 2.  
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Additionally, I add four binary race and ethnicity covariates: Hispanic, Black, Native 

American, and Asian.26 The result is reported in the second column. The coefficient of occupation-

specific college earning premium is further reduced to -0.526, but still significant at the 1% level. 

The other estimates are similar to those in the first column. Compared to the non-Hispanic 

Caucasian respondents (baseline), all of the other race and ethnicity groups tend to self-report 

worse health status.  

In addition, I test for the robustness of the results using three different subsamples: 

working-age individuals (age 18 to 64), prime working-age individuals (age 25 to 55) and recent 

labor market entrants. The regression model also includes all the additional covariates in Table 10. 

In Table 11 column 1, I report the regression result restricting the sample to working-age 

individuals (age 18 to 64). The coefficient of occupation-specific college earning premium is -

0.561, which is significant at the 1% level. This result is similar to that in Table 10 column 2. All 

the other coefficients are also similar in magnitude compared to those in Table 10 column 2.  

Column 2 contains result using subsample of prime working-age individuals, who are 

between 25 and 55 years of age. The coefficient of occupation-specific college earning premium 

(-0.581) is slightly higher in magnitude than that reported in Column 1. Compared to Column 1, 

having a graduate degree, being Hispanic or black correlate less with self-reported health. The rest 

of the coefficients are very similar to the estimates in Column 1.   

Column 3 reports result using subsample of recent labor market entrants, that is, individuals 

who have less or equal to ten years of potential work experience. Compared to results reported in 

both Column 1 and Column 2: the health effect of occupation-specific college earning premium is 

                                                            
26 Hispanic equals to 1 if respondent is of Hispanic origin, 0 otherwise; Black equals to 1 if respondent if African 
American, 0 otherwise; Native American equals to 1 if respondent is native American, 0 otherwise; and Asian equals 
to 1 if respondent is Asian, otherwise 0.  
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smaller (-0.468), yet remain highly significant. As before, female respondents self-report worse 

health, but the magnitude of the coefficient becomes noticeably larger (0.143).  At the meantime, 

the coefficient of Uneployed becomes much smaller in magnitude. The association between self-

reported health and having a graduate degree is reduced slightly (-0.140); and the associations 

between self-reported health and being black or native American also are smaller. The rest of the 

coefficients are similar to those in the first two columns.  

 

 7. Discussion 

7.1 Can the result be explained by occupational prestige? 

How should we understand the health effect of occupation-specific college earning 

premium? The results in Section 5 and Section 6 show that the health effect of occupation-specific 

college earning premium is not identical to the effect of family income. As shown in the Whitehall 

studies, there exists a social gradient of health: the higher the position one has on the social 

hierarchy, the better health outcome she tends to have. Analogously, is the health effect of 

occupation-specific college earning premium the same as the health gradient due to occupational 

prestige? To answer this question, I control for the occupational prestige in the regression.  

There are many occupational prestige scales used in previous economics and sociology 

literature. I choose to use the US version of the Cambridge Social Interaction and Stratification 

scales (CAMSIS) because it accounts for more of the variation in health than the Erikson-

Goldthorpe-Portocarero (EPG) scheme or similar classifications (Torssander and Erikson, 2010). 

The CAMSIS scale is interpreted as representing an occupation’s average relative position within 

the national order of social interaction and stratification. The range of the scale is 1 through 99. A 

higher score on the CAMSIS scale reflects higher position on the social hierarchy. In the US 
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version, the construction of the CAMSIS scales uses Census occupation classification. A score is 

assigned to each occupation, by employment status and gender. The employment status is divided 

into three categories: self-employed, family assistant and employee (which includes employees in 

private sector and government). The division by gender is especially useful since the worker’s 

gender affect how he is perceived in society in many gender-entrenched occupations (e.g. male 

nurse).  

Table 12 reports the regression result adjusting for CAMSIS scale, where imputed family 

incomes are also included as covariates. Column 1 reports the regression result for the male 

subsample, and Column 2 reports the regression result for the female subsample. Compared to the 

result in Table 8 Column 2, the coefficients of occupation-specific college earning premium are 

smaller: the coefficient for male subsample is -0.517 and the coefficient for female subsample is -

0.354, both are significant at the 1% level. The health effect of occupation-specific college earning 

premium is smaller for females. Being married contributes to better health for both genders; and 

this association is more pronounced for females. In addition, being unemployed or not in labor 

force is associated with self-reporting worse health for both genders, and this association is greater 

in magnitude for males. This is reasonable considering male is more likely to be the sole 

breadwinner of the family. Higher family income is associated with better self-reported health 

status for both genders; and this correlation is greater for females. Finally, higher CAMSIS score 

is associated with better self-reported health, and the correlation is highly significant and similar 

for both genders.    

From this result, we can see that the health effect of occupation-specific college earning 

premium cannot be entirely explained by occupational prestige.   
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7.2 Can the result be explained by within-occupation hierarchy? 

The result reported in Table 12 shows that the health effect of occupation-specific college 

earning cannot be explained away by occupational prestige (i.e. between-occupation hierarchy). 

Then, is it reasonable to consider the occupation-specific college earning premium a manifest of 

the within-occupation hierarchy? Intuitively, the college earning premium of an occupation 

reflects the gap between workers with and without a college degree. If the answer is affirmative, 

then we may deduce that if an occupation is rewarding for college graduates, then it would have 

the opposite effect on individuals without a college degree.  

To test this deduction, Table 13 contains the IV regression result using subsamples of 

individuals without a college degree. Since the occupational prestige CAMSIS scale is also 

controlled for, I estimate separate regressions using male and female subsamples. Column 1 reports 

the result of the male subsample. As we can see, the coefficient of occupation-specific college 

earning premium is negative but not significant. Compared to their college educated counterparts, 

aging has similar correlation to the self-reported health. Surprisingly, being married is negatively 

associated with good self-reported health. Being unemployed or not in labor force is negatively 

associated with good self-reported health, and the association is stronger than that of the college 

educated individuals. This is consistent with the existing literature showing the protective effect 

of education during recession (Cutler, Huang, and Lleras-Muney, 2015). The coefficient of region 

level real GDP per capita is not significant. Higher family income is associated with better self-

reported health, and this association is greater in magnitude than that of the college educated males. 

This is reasonable since individuals without a college degree are more likely to have lower family 

incomes, and thus the marginal income effect is more prominent. Working in more prestigious 

occupations is associated with better self-reported health status, and this coefficient is almost twice 
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as large as the coefficient of college educated males in Table 12 Column 1, suggesting a higher 

marginal utility of occupational prestige for males without a college degree.  

The result using the female subsample is reported in Column 2. The coefficient of 

occupation-specific college earning premium is positive and significant. This indicates that non-

college educated female workers in occupations with higher college earning premium have worse 

self-reported health. The rest of the coefficients have the same sign as those of the males without 

a college degree. The health effect of family resource and occupational prestige again are more 

prominent compared to females with college degrees, suggesting a higher marginal utility of 

family income and occupational prestige among females without a college degree.  

To summarize, all else equal, female workers without a college degree have worse self-

reported health if they work in occupations in which there exists greater college earning premium; 

while we do not see the same health effect for males. This may suggest that women are hurt more 

by the within-occupation hierarchy.  

To further test whether this causal relationship can be considered as a manifest of the health 

gradient of within-occupation hierarchy, I further control for one’s social standing within her 

occupation, which is proxied by her occupation-specific personal earning percentile. The result of 

this test is reported in Table 14, where the sample includes college graduates only. Again, the 

regressions are estimated separately by gender due to the inclusion of CAMSIS. The regression 

result of the male subsample is reported in Column 1 and the regression result using the female 

subsample is reported in Column 2.  

After controlling for within-occupation personal earning percentile, the coefficient of 

occupation-specific college earning premium is still negative and significant at the 1% level for 
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both genders. The health effect of occupation-specific college earning premium is diminished 

slightly for males compared to Table 12 Column 1; and, it remains stable for the females.  

As expect, the occupation-specific personal earning percentile is positively correlated with 

good self-reported health for both genders; that is, all else equal, being higher up on the hierarchy 

is associated with better self-reported health. This is consistent with the prediction of the 

fundamental causes of the health inequalities (Link and Phelan, 1995). Moreover, this correlation 

from the female subsample is insignificant and much smaller compared to that of the male 

subsample, suggesting that the income rank within occupation matters much more for men; it may 

also suggest that there may exist a health penalty for women who are higher up on the social ladder 

at the workplace. As shown in previous results, higher occupational prestige (CAMSIS) is 

associated with better health. And the rest of the coefficients appear to be within expectation.  

The result from Table 14 shows that the within-occupation hierarchy cannot fully explain 

the health effect of occupation-specific college earning premium for both genders. In addition, 

being higher up on the workplace hierarchy is significantly associated with good self-reported 

health for males, but the same is not true for females.  

 

8. Conclusions 

This study provides evidence of a direct causal impact of occupation on health among 

college graduates. More specifically, participation in occupations well-suited to their skills and 

training, that is, occupations with high college earning premiums leads to good self-reported health 

for college graduates. One percent increase in college earning premium leads to at least 62% 

increase in the likelihood of self-reporting a healthier category. This result corroborates the finding 
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in Case and Deaton (2017) that there exist factors beyond income that affect health. The result of 

this study, however, does not diminish the overall benefit of higher education: for individuals on 

the margin of attending college, the health benefit is likely to remain positive, through channels 

such as improving cognitive skills and decision-making patterns, increasing access to health care, 

and enlarging social network, as shown in previous literature. Also, it should be noted that since I 

do not observe workers’ full employment histories, so that I cannot take into consideration of the 

cumulative effects of occupations in my analysis. In spite of these caveats, the evidence from this 

study suggests that one channel through which higher education can lead to health benefits for 

individuals is through creating opportunities to work in rewarding occupations. Specifically, an 

occupation is rewarding not only because it yields high income and social prestige, but also allows 

individuals with college degrees for an earning advantage over those without. 

Cutler and Lleras-Muney (2008) contend that education subsidies can be justified in the 

case of a market failure, such as individuals’ unawareness of the health benefits of education when 

they make their education decisions. Analogously, individuals can also be uninformed of the extra 

health benefits of working in occupations with high college earning premiums when they make 

their career choices. This market failure would justify more targeted education subsidies 

encouraging college graduates to enter occupations with high college earning premiums. For 

example, targeted scholarships and programs can be offered to encourage students to select majors 

that may lead to high-premium occupations. These education subsidies are not necessarily limited 

to college students; in fact, it may be more effective to offer them well in advance for subjects 

requiring more cumulative efforts during K-12 education (such as math and science). Another 

potential policy is to encourage suitable students to participate in career-oriented vocational 
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training (e.g. carpentry) that is less time consuming and more economical, since four-year colleges 

and universities are clearly not a one-size-fits-all solution.  

This study may also be linked to Maslow’s pyramid of hierarchy of needs in psychology 

literature, in which the highest level of psychological development is the actualization of the full 

personal potential. We all heard the cliché about people who wait tables all being aspiring actors. 

Unfortunately, there is a grain of truth in every joke: in this case, the actor-waiter’s creative 

potential is stymied during this rather abysmal phase. For many, their very identity is their 

occupation. Not being able to work in an occupation they can self-identify with is a rather serious 

blow to their self-worth, which leads to adverse health outcomes. A future extension of this study 

is to investigate the health effect of mismatch between one’s ideal job and one’s actual job. Further 

evidence is needed to verify that some individuals employed in low-premium occupations do not 

plan for a long-term career in that occupation, (e.g. they did not major in this subject in college), 

and they expect to transit into a different career path in future.  
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Figure 1. Self‐reported health status by occupation, Year 1997 – 2003  

Note: Coefficients on occupation from an ordered probit that includes controls for age, gender, race and Hispanic origin. Omitted 
occupation = executive.  

 

Figure 2 Average Self‐Reported Health of College Graduates By Quartiles 
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Figure 3  Self‐reported health status by occupation among college graduates, Year 1997 – 2003 

Note: Coefficients on occupation from an ordered probit that includes controls for age, gender, race and Hispanic origin. Omitted 
occupation = executive.  
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Figure 4. Partial Regression Plots  

A. 

 

B. 
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Table 1. Summary Statistics of Unweighted Samples 

   Unweighted Sample Unweighted College Sample 
   (1) (2) 
   Mean SD Min Max Mean SD Min Max 
Age 47.48 18.02 18 85 46.56 15.77 18 85 
Female 0.56 0.50    0.53 0.50
Married 0.52 0.50    0.58 0.49
Unemploy
ed 

0.39 0.49       0.26 0.44      

Bachelor 
Degrees + 

0.25 0.43                  

           
Imputed 
Family 
Income 

                       

1 
50,202 

57,40
6 

0 
18,400,00
0

79,523 
85,43
6

0 18,400,000 

2 
50,224 

52,78
5 

0 9,613,522 79,465 
68,37
8

0 7,840,104 

3 
50,201 

54,15
7 

0 
17,500,00
0

79,585 
79,95
8

0 17,500,000 

4 
50,210 

51,80
1 

0 8,127,367 79,452 
69,27
5

0 6,275,730 

5 
50,105 

48,45
0 

0 3,732,703 79,170 
63,27
9

0 3,688,804 

           

N 
586,509         

144,40
4

        

Population N                         

Number of Strata                         

Number of PSUs                         

Note: Not working includes respondents who are unemployed (but looking for work) and those who are not in labor force. Family 
incomes are imputed. The summary statistics include estimated top-coded imputed family income using Pareto distribution. 
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Table 2. Summary Statistics of Weighted Samples 

 Weighted Sample Weighted College Sample 

 Panel (3) Panel (4) 

 Mean SD Mean SD 

Age 45.78 0.069 46.01 0.085 

Female 0.52 0.001 0.50 0.002 

Married 0.62 0.002 0.71 0.002 

Not Working 0.37 0.001 0.24 0.002 

Bachelor Degrees + 0.26 0.002 

Family Income  

1 60,083 267 90,297 490 

2 60,160 262 90,337 453 

3 60,010 263 90,194 473 

4 60,081 264 90,184 466 

5 59,897 257 89,704 448 

 
 

N 586,509 144,404 

Population N 436,649,725 113,057,505

Number of Strata 639 639 

Number of PSUs 1,278 1,278 
Note: Not working includes respondents who are unemployed (but looking for work) and those who are not in labor force. Family 
incomes are imputed. The summary statistics include estimated top-coded imputed family income using Pareto distribution.
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Table 3. Correlation between self-reported health status and working in occupations with 
more than 90% college educated workers. 

Dep Var = Self‐reported health 
Status   
 

 

College Job   ‐0.067 ***

  (0.020)

  
Age  0.026 ***

  (0.001)

  
Female  0.031 ** 

  (0.014)

  
Married  ‐0.298 ***

  (0.015)

  
Not Working  0.351 ***

  (0.022)

  
Region Real GDP per capita  0.336

 (9.539)

  
Year Fixed Effect  Yes

Region Fixed Effect  Yes 

 
 

N  110,081

Population N  87,147,541

Number of Strata  639

Number of PSUs  1,278

Notes: Occupations is classified under the NHIS detailed classification system. Standard errors are reported in Parentheses.  
*p<0.10, **p<0.05, ***p<0.01  
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Table 4. Least Square Regression Result 

Dep Var = Self‐reported health 
Status   
 (1)  (2) 

 

College Earning Premium  ‐0.367 *** ‐0.307 ***

  0.039 0.038

  
Age  0.026 *** 0.028 ***

  0.001 0.001

  
Female  0.028 **  0.023 ** 

  0.014 0.014

  
Married  ‐0.296 *** ‐0.104 ***

  0.015 0.017

  
Not Working  0.353 *** 0.233 ***

  0.022 0.023

  
Region Real GDP per capita  ‐0.776 4.680

 9.507 9.580

  
Family income    ‐4.520E‐06 ***

   2.140E‐07

  
Year Fixed Effect  Yes Yes

Region Fixed Effect  Yes  Yes

 
 

N  110,081 109,772

Population N  87,147,541 86,982,603

Number of Strata  639 639

Number of PSUs  1,278 1,278

Notes: Standard errors are reported in Parentheses.  
*p<0.10, **p<0.05, ***p<0.01  
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Table 5. Partial R2 of First Stage Regressions  

Dep Var 
Aggregate 
Classification  

Detailed 
Classification 

   
Northeast 0.32 0.26 

Midwest 0.45 0.21 

South 0.31 0.25 

West 0.21 0.28 

   
 

 

Table 6. Finite Sample Bias 

Dep Var 
Aggregate 
Classification  

Detailed 
Classification 

 
  

Northeast 0.002 ρ 0.006 ρ 

Midwest 0.001 ρ 0.006 ρ 

South 0.001 ρ 0.004 ρ 

West 0.003 ρ 0.004 ρ 

   
 

 

Table 7. Concentration Parameters 

 
 

Northeast 10005.26 

Midwest 20083.31 

South 16669.66 

West 7282.06 
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Table 8. IV Regression Result  

Dep Var = Self‐reported health Status  Wald Test 

  (1)  (2)  (3) 

College Earning Premium  ‐0.836 ***  ‐0.708 ***  182.74 ***

  (0.065) (0.066)   (0.00)   
Residual  0.722 ***  0.616 ***  78.55 ***

  (0.084) (0.084)   (0.00)   
Age  0.027 ***  0.028 ***  264.05 ***

  (0.001) (0.001)   (0.00)   
Female  0.039 ***  0.032 ***  11.91 ***

  (0.014) (0.014)   (0.00)   
Married  ‐0.291 ***  ‐0.102 ***  819.54 ***

  (0.014) (0.018)   (0.00)   
Not Working  0.358 ***  0.238 ***  500.40 ***

  (0.023) (0.024)   (0.00)   
Region Real GDP per capita  ‐2.505 3.134   23.04 ***

  (9.187) (9.197)   (0.00)   
Family Income    ‐4.47E‐06 ***   

  (2.76E‐07)       
Year Fixed Effect  Yes Yes    
Region Fixed Effect  Yes Yes       
B  1918  

Notes: Standard errors are reported in Parentheses in Column 1 and 2. P-value is reported parentheses in Column 3.  
Estimation takes into consideration of survey structure. Level of accuracy: pdb = 10 and tau = 0.1, bootstrapping 95% CI. 
*p<0.10, **p<0.05, ***p<0.01  
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Table 9. IV regression with controlling IV of family income  

Dep Var = Self‐reported health Status  Wald Test   

 (1)  (2)  (3)  (4) 

College Earning 
Premium  ‐0.757 *** ‐0.415 ***  26.15 ***  ‐0.815 ***

  (0.067) (0.109) (0.00)   (0.086)

   
Residual  0.663 *** 0.342 ***  18.02 ***  0.748 ***

  (0.087) (0.127) (0.00)   (0.109)

   
Age  0.028 *** 0.035 ***  76.90 ***  0.029 ***

  (0.001) (0.001) (0.00)   (0.001)

   
Female  0.033 *** 0.059 ***  5.84 ***  0.040 ** 

  (0.014) (0.019) (0.02)   (0.018)

   
Married  ‐0.168 ***  

 (0.022)    

   
Not Working  0.281 *** ‐0.182 **  100.11 ***  0.171 ***

  (0.024) (0.073) (0.00)   (0.031)

   
Region Real GDP 
per capita  2.626 10.108 1.23   ‐4.301

 (9.491) (12.750) (0.27)   (11.405)

   
Family Income  ‐2.97E‐06 *** ‐1.39E‐05 ***  74.65 ***  ‐3.07E‐06 ***

  (3.75E‐07) (2.00E‐06) (0.00)   (4.91E‐07)

   
Residual of 
Family Income  ‐3.18E‐06 *** 9.89E‐06 ***  97.58 ***  ‐2.68E‐06 ***

  (4.24E‐07) (1.90E‐06) (0.00)   (5.20E‐07)

   
Year Fixed Effect  Yes  Yes   Yes 

Region Fixed 
Effect  Yes  Yes   Yes 

   

B  479  
Notes: Standard errors are reported in Parentheses in Column 1, 2 and 4. P-value is reported parentheses in Column 3. 
Estimation takes into consideration of survey structure. 
*p<0.10, **p<0.05, ***p<0.01  
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Table 10. Robustness Check with Additional Covariates 

Dep Var = Self‐reported health Status 

 (1)  (2) 

College Earning Premium  ‐0.613 ***  ‐0.526 ***

  (0.067) (0.068)

  
Residual  0.536 ***  0.475 ***

  (0.086) (0.087)

  
Age  0.029 ***  0.030 ***

  (0.001) (0.001)

  
Female  0.030 ***  0.025 ** 

  (0.014) (0.014)

  
Married  ‐0.106 ***  ‐0.089 ***

  (0.018) (0.018)

  
Not Working  0.234 ***  0.242 ***

  (0.023) (0.023)

  
Region Real GDP per 
capita  4.193 4.489

 (9.457) (9.474)

  
Family Income  ‐4.280E‐06 ***  ‐4.120E‐06 ***

  (2.770E‐07) (2.750E‐07)

  
Graduate Degree  ‐0.150 ***  ‐0.167 ***

  (0.015) (0.015)

  
Hispanic    0.199 ***

   (0.030)

  
Black    0.439 ***

   (0.025)

  
Native American    0.505 ***
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   (0.112)

  
Asian    0.353 ***

   (0.026)

  
Year Fixed Effect  Yes Yes

Region Fixed Effect  Yes Yes

  

B  479
Notes: Standard errors are reported in Parentheses.  
Estimation takes into consideration of survey structure. 
*p<0.10, **p<0.05, ***p<0.01  
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Table 11. Robustness Check using Different Subsamples 

Dep Var = Self‐reported health Status   

 (1) (2) (3) 

College Earning Premium  ‐0.561 *** ‐0.581 ***  ‐0.486  *** 

  (0.072) (0.084) (0.139) 

   
Residual  0.512 *** 0.534 ***  0.363  ** 

  (0.093) (0.106) (0.173) 

   
Age  0.034 *** 0.036 ***  0.038  *** 

  (0.001) (0.001) (0.005) 

   
Female  0.045 *** 0.076 ***  0.143  *** 

  (0.015) (0.016) (0.029) 

   
Married  ‐0.106 *** ‐0.139 ***  ‐0.110  *** 

  (0.020) (0.023) (0.036) 

   
Not Working  0.272 *** 0.256 ***  ‐0.090  * 

  (0.028) (0.036) (0.062) 

   
Region Real GDP per capita  2.006 12.442 16.819 

 (9.922) (10.792) (18.492) 

   
Family Income  ‐4.420E‐06 *** ‐4.240E‐06 ***  ‐4.730E‐06  *** 

  (2.960E‐07) (3.770E‐07) (5.620E‐07) 

   
Graduate Degree  ‐0.163 *** ‐0.149 ***  ‐0.140  *** 

  (0.016) (0.018) (0.035) 

   
Hispanic  0.181 *** 0.155 ***  0.175  *** 

  (0.031) (0.035) (0.057) 

   
Black  0.405 *** 0.379 ***  0.317  *** 

  (0.027) (0.030) (0.055) 

   
Native American  0.471 *** 0.470 ***  0.314  * 

  (0.118) (0.132) (0.202) 
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Asian  0.328 *** 0.335 ***  0.339  *** 

  (0.027) (0.030) (0.049) 

   
Year Fixed Effect  Yes Yes Yes 

Region Fixed Effect  Yes Yes Yes 

   

B  479  
Notes: Standard errors are reported in Parentheses. Column 1 reports result for working age subsample (age 18-64), Column 2 
reports result for prime working age subsample (age 25-55), and Column 3 reports result for new labor market entrants (with less 
or equal to 10 years of potential working experience. Estimation takes into consideration of survey structure. 
*p<0.10, **p<0.05, ***p<0.01  
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Table 12. IV Regression Result adjusting for CAMSIS scale 

Dep Var = Self‐reported health Status 

 (1)  (2) 

College Earning Premium  ‐0.517 ***  ‐0.354 *** 

  (0.161) (0.105)

  
Residual  0.578 ***  0.316 *** 

  (0.169) (0.123)

  
Age  0.028 ***  0.028 *** 

  (0.001) (0.001)

  
Married  ‐0.087 ***  ‐0.104 *** 

  (0.032) (0.030)

  
Not Working  0.406 ***  0.117 *** 

  (0.042) (0.030)

  
Region Real GDP per 
capita  11.415 2.684

 (24.740) (20.978)

  
Family Income  ‐3.73E‐06 ***  ‐4.59E‐06 *** 

  (4.51E‐07) (4.18E‐07)

  
CAMSIS  ‐5.68E‐03 ***  ‐5.65E‐03 *** 

  (1.65E‐03) (1.57E‐03)

  
Year Fixed Effect  Yes Yes

Region Fixed Effect  Yes Yes

  

B  479
Notes: Standard errors are reported in Parentheses. Column 1 reports result for male subsample. Column 2 reports result for female 
subsample. Estimation takes into consideration of survey structure. 
*p<0.10, **p<0.05, ***p<0.01  
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Table 13. IV Regression Result using Subsamples of Individuals without a college degree 

Dep Var = Self‐reported health Status          

   (1)    (2)   

College Earning Premium  ‐0.045 0.199 *** 

  (0.072) (0.081)  

 
Residual  0.016 ‐0.173 ** 

  (0.077) (0.084)  

 
Age  0.030 *** 0.021 *** 

  (0.001) (0.000)  

 
Married  0.037 **  0.050 *** 

  (0.016) (0.016)  

 
Not Working  0.701 *** 0.529 *** 

  (0.022) (0.017)  

 
Region Real GDP per capita  ‐3.784 23.123 * 

  (11.225) (14.429)  

 
Family Income  ‐6.70E‐06 *** ‐7.18E‐06 *** 

  (2.52E‐07) (3.08E‐07)  

 
CAMSIS  ‐0.010 *** ‐0.015 *** 

  (0.001) (0.001)  

 
Year Fixed Effect  Yes Yes

Region Fixed Effect  Yes Yes

 
B  100         

Notes: Standard errors are reported in Parentheses. Column 1 reports result for male subsample. Column 2 reports result for female 
subsample. Estimation takes into consideration of survey structure. 
*p<0.10, **p<0.05, ***p<0.01  
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Table 14. IV Regression Result Adjusting for Within-Occupation Personal Earning 
Percentile.  

Dep Var = Self‐reported health Status             

   1    2   

College Earning Premium  ‐0.434 *** ‐0.367 *** 

  (0.159) (0.109)  

  
Residual  0.482 **  0.320 ** 

  (0.178) (0.137)  

  
Personal Earning Percentile  ‐0.002 *** ‐1.873E‐04  

 (0.001) (4.473E‐04)  

 
Age  0.029 *** 0.028 *** 

  (0.001) (0.001)  

  
Married  ‐0.086 *** ‐0.100 *** 

  (0.032) (0.032)  

  
Not Working  0.438 *** 0.121 *** 

  (0.045) (0.030)  

  
Region Real GDP per capita  10.396 2.142  

 (23.405) (21.947)  

  
Family Income  ‐3.26E‐06 *** ‐4.58E‐06 *** 

  (4.91E‐07) (4.27E‐07)  

  
CAMSIS  ‐0.007 *** ‐0.006 *** 

  (0.002) (0.002)  

 
Year Fixed Effect  Yes Yes  
Region Fixed Effect  Yes Yes  

 
B  100         

 

Notes: Standard errors are reported in Parentheses. Column 1 reports result for male subsample. Column 2 reports result for female 
subsample. Estimation takes into consideration of survey structure. 
*p<0.10, **p<0.05, ***p<0.01 
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Data Appendix 

I. Generating college earning premium: 

A. Occupation definition:  

NHIS 1997-2015 covers two design periods: 1997-2005 and 2006-2015. However, the 
occupation classification changed in 2004: prior to 2004, there are two different occupation 
classifications, excluding military, there are 41 detailed occupation categories, and 13 rough 
occupation categories. Starting in 2004, excluding military, there are 93 detailed occupation 
categories and 22 rough occupation categories. See Online Appendix Table 1 for occupation 
categories. Panel A reports the occupation categories during 1997-2003 and Panel B reports the 
occupation categories during 2004 - 2015.  

Online Appendix Table 2 shows NHIS – CPS occupation crosswalk. The last column 
shows the occupation codes in CPS data. The occupation definition is changed in 2003. To match 
those of NHIS, I report the crosswalk in three panels: Panel A is the crosswalk during 1997-2002, 
Panel B is the crosswalk in 2003, and Panel C is the crosswalk in 2004-2015. Note that in 2011, 
several new occupation categories were added, but no change were made to the existing occupation 
codes, I also include the newly added occupation codes in Panel C. 

Online Appendix Table 3 shows CPS occupation codes and corresponding occupation titles. 
Panel A reports CPS occupation codes during year 1997-2002 and Panel B reports CPS occupation 
codes during year 2003-2015.   

For a better understanding of which occupations have high college occupations, I present 
the Aggregated Occupation Categories Ranked by College Earning Premium on both national level 
(Table A1) and by region (Table A2).  

 

B. Estimation using CPS March data: Equation (1) 

B(1): Fulltime variable   

The binary variable Fulltime equals to 1 for Individuals who currently have full-time 
schedules or work full-time hours (35+), usually full-time, otherwise, it is zero.  

 

B(2): Using Pareto distribution to improve topcoded estimates 

In the CPS data, the weekly earning is top coded. In 1997, the top code threshold is $1923 
and starting in 1998, the top code threshold is $2884.61. I use pareto distribution to improve 
estimates of topcoded earnings. I assumed that the weekly earnings above its 80th percentile 
follows a Pareto distribution, with the following cumulative distribution function (CDF):  

𝑃 𝑋 𝑥 1
𝑥
𝑥
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where α is the shape parameter, obtained by:  

𝛼 ln
𝐶
𝑇

/ln 
𝑥
𝑥

 

where C represents the number of individuals with earning above the lower cutoff (80th percentile), 
T represents the number of individuals with earnings at or above the top code threshold, and M is 
the number of individuals with earnings between the lower cutoff and top code threshold. It also 
follows that 𝑥  is the weekly earning at the lower cutoff and 𝑥  is the top code threshold. Many 
papers have used this method to calculate the shape parameter 𝛼  (Parker and Fenwick 1983; 
Quandt 1966; Saez 2000; Shyrock and Siegel 1975). When generating the counts C, M and T, the 
sampling weight in CPS is also taken into consideration.  

If the estimated weekly earning exceeds the top code threshold for individuals with top 
coded weekly earnings, I replace the top code threshold with the estimated value in my subsequent 
analysis.  

I also use this method to improve the top coded imputed family income and personal 
earnings in the NHIS data.  

 

B(3): Potential work experience 

Potential work experience is estimated by subtracting number of years of schooling and 6 from 
age. That is,  

 Potential work experience  age –  number of school years –  6  

When it is estimated to be below zero, I replace it with zero value instead.  

Years of schooling are coded using the educational attainment variable. For individuals 
with associate’s degrees, I assume individuals with bachelor’s degrees having 14 years of 
schooling, individuals with master’s degrees having 16 years of schooling, individuals with 
professional school degrees having 19 years of schooling, and individuals with doctorate degrees 
21 years of schooling. When the education attainment falls into a bracket (i.e. Grade 5 or 6), I code 
the average of the bracket to be the estimated years of schooling (for example, for individuals with 
education attainment Grade 5 or 6, I code them having 5.5 years of schooling).  

 

II. Main regression model:  

A. Real GDP per capita 

I obtain state level real GDP for 1997-2015 (in chained 2009 dollars) from BEA. Then I 
obtain state populations from Census population estimates:  

For 2011-2015: I obtain the data from “State population totals tables: 2010-2016”; 
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For 2000-2010: I obtain the data from “State Intercensal Tables: 2000-2010”; 

For 1997-1999: I obtain the data form “State and County Intercensal Tables: 1990-2000”; 

I calculate state level real GDP per capita by dividing the state level real GDP by its 
corresponding state population each year. I calculate region level real GDP per capita in two steps: 
first, for each year of 1997-2015, I obtain region level real GDP by adding the relevant state real 
GDP together, and I also obtain region level population estimates in the similar manner. Second, 
I divided the region level real GDP by its population estimates for each year respectively. 

County level GDP is unavailable in BEA so I do not obtain county level real GDP per 
capita.  

 

B. Complex Survey Design 

B(1): Design variables: stratum, psu and sampling weight.  

 
There are two different sample design periods: 1997-2005 and 2006-2015. Following the 

instruction in the document “Variance Estimation Guidance, NHIS 2006-2015”, I will generate 
new variables NSTRATUM (stratum), NPSU (PSU), and NWT (weight).  

To generate NSTRATUM, I first change STRATUM values from 1, 2, …, 339 to 001, 
002, …, 339. Then I add “1” in the front, so that NSTRATUM for year 1997-2005 become 1001, 
1002, …, 1339. I then perform a similar procedure for STRAT_P, so the values of STRAT_P 1, 
2, …, 300 will correspond to values 2001, 2002, …, 2300 in NSTRATUM. NPSU will be set equal 
to PSU for the 1997-2005 data, and set equal to PSU_P for the 2006-2015 data. NWT will be set 
to WTFA_SA/9 for the 1997-2005 data and WTFA_SA/10 for the 2006-2015 data, where 9 and 
10 are the number of years in each sample design periods respectively. The estimates obtained 
taking into consideration of these design variables will be considered to be obtained from the 
civilian, noninstitutionalized U.S. population who are age 18 and above. 

 

B(2): Multiple Income imputations 

There are 5 imputed income data sets for each year during 1997-2015. To analyze multiple 
imputed data, first, I merge these five imputed income data files with the other NHIS data files 
(Person file and Sample Adult file) by year. Second, I combine these data across years. Third, I 
perform the data analysis for the pooled dataset, obtaining the point estimates 𝑄  and its estimated 
variance 𝑈  using each of the five imputed incomes.  

The combined multiple-imputation point estimate is the average of the five point estimates:   

Q
1
𝑀

𝑄  

where M is number of imputation, in this case, M equals to 5.  
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The total estimated variance of the multiple-imputation point estimate Q  is a linear 
combination of “within-imputation variance” 𝑈  and “between-imputation variance” 𝐵 : 

T 𝑈
𝑀 1 

𝑀
𝐵  

 

where 𝑈 ∑ 𝑈  , and 𝐵  ∑ 𝑄 Q  

I will obtain confidence intervals and perform significance tests using a t reference 
distribution. That is  

T 𝑄 Q ~ 𝑡  

where the degrees of freedom v is given by v M 1  , with γ  

The best multivariate estimate of the total covariance matrix T is given by: 

𝐓 1 r 𝑼, with r 1 M 𝑡𝑟 𝑩𝑼 /𝑝 

Where 𝑼 ∑ 𝑼𝒊 , and here 𝑼𝒊 denotes the estimated variance covariance matrix from each 

of M estimations. And 𝑩  ∑ 𝑸 𝐐 𝑸 𝐐 . 𝑝 denotes the rank of each vector 

𝑸 .  

In case of bootstrapping estimations, I use the following method to obtain estimates， 

standard errors, and their confidence intervals: Suppose there are B iterations, and M imputations, 
then the point estimate from bootstrap will be the average of the point estimates from B*M total 
iterations, the standard error would be the standard error of the point estimates from these B*M 
total iterations, and the 95% CI will be the 2.5th percentile to 97.5th percentile of all these B*M 
iterations.  

 

C. Three-step method for choosing the number of bootstrap repetitions 

Following Andrews and Buchinsky (2000), I choose pdb = 10 and tau = 0.1 to obtain the 
number of bootstrap repetitions for bootstrap standard errors and confidence intervals to achieve 
the desired accuracy. To achieve this level of accuracy when bootstrapping the 95% confidence 
interval, the number of bootstrap repetition B is 1918. For computational efficiency, I bootstrap 
the standard errors instead in additional specifications (other main IV regression results reported 
in Table 8).  

 
 

D. Latent effect of occupation  
To show that the health effect of occupation-specific college earning premium differs from 

the latent health effect of occupation, I estimate a least square regression model where I replace 
occupation-specific college earning premium with the interaction term of occupation, year and 
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region. Under this new specification, the coefficients of year fixed effect, region fixed effect and 
region level real GDP per capita are omitted. To summarize, the health effect of occupation-
specific college earning premium is not equivalent to the latent effect of occupation. 

 
It should be noted that much of the variation comes from the variation between occupations, 

not within occupations. When adding occupation fixed effect, it eliminates the variation between 
occupations. In my data, the college premium is measured at the occupation level, which can be 
understood to be a mean measure. It is therefore understandable I would not be able to get much 
variation within an occupation when I do not have a large number of observations in each 
occupation categories (For some occupation categories, I have less than five years of observations). 
Hence, it is difficult to get a good measure of the “within estimator” by including occupational 
dummies in regression model.  

 

III. Replication of Case and Deaton (2005) 

The ordered probit regression model behind Figure 1, 3, A3, and A4 is 

Health α   𝑂𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛 𝐴𝑔𝑒 𝐹𝑒𝑚𝑎𝑙𝑒  𝑅𝑎𝑐𝑒 𝐻𝑖𝑠𝑝𝑎𝑛𝑖𝑐 e  

where Health denotes the self-reported health, each 𝑂𝑐𝑐𝑢𝑝𝑎𝑡𝑖𝑜𝑛  denotes a dummy variable for 
occupation i, which equals to 1 if the individual works in occupation i, zero otherwise. Both 
Female and Hispanic are binary variables: equals to 1 if the individual is female, zero if male; 
Hispanic equals to 1 if the individual is of Hispanic origin, zero otherwise. 𝑅𝑎𝑐𝑒  is a dummy 
variable for one of four racial categories: an individual could be African American, Native 
American, Asian or Caucasian (baseline).  

The full ordered probit regression results are presented in the following Table A3 and A4. 
In each table, the first column shows the regression result of everyone, and the second column 
shows the regression result of subset of college graduates. Standard errors are presented next to 
the coefficients estimates.  

 

IV. Partial Regression Plots by Occupation/Year, and by Occupation/Region, 

In order to show how much I can attribute the correlation between self-reported health and 
occupation-specific college earning premium to the variation among regions, versus to the 
temporal changes, I plot the partial regression plot by occupation/region in Figure A3 (Panel A 
and B), and by occupation/year Panel C and D. In Panel A and B, each point represents an 
occupation/region. In addition to the factors already adjusted for in Panel A, I also adjust for 
imputed family incomes in Panel B. The correlation coefficient is -0.34 when imputed family 
incomes are not adjusted for, and the coefficient becomes close to zero (-0.006) when they are. In 
Graph 5 and 6, each point represents an occupation/year. As before, Panel C shows the correlation 
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(correlation coefficient -0.27) without adjusting for imputed family incomes and Panel D shows 
the correlation (correlation coefficient -0.087) adjusted for imputed family incomes.  

In all graphs, with the exception of Panel B, we can observe that college earning premium 
is positively correlated to good self-reported health status.1 And once imputed family income is 
taken into consideration, this correlation becomes weaker, but still exist. Also, it is difficult to 
conclude whether this relationship can be attributed more to the variations among regions or 
changes thaggregateout time. It is fair to claim that both factors contribute to the correlation 
between the self-reported health status and the occupation-specific college earning premium. And 
I will employ both variations in subsequent regression analysis.   

                                                            
1 In other words, the occupation‐specific college earning premium is negatively correlated with poor self‐reported 
health status. 
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Table A1. NHIS Aggregated Occupation Categories Ranked by College Earning Premium, Nation Level. 

Rank   Occupation  College Premium  % College+ 

Panel A. Year 1997‐2003    

1  Executive  54.8%  37.8% 

2  Sales   54.3%  23.4% 

3  Professional  48.9%  57.7% 

4  Protective  34.5%  16.9% 

5  Transportation  30.5%  6.8% 

6  Service  26.3%  5.2% 

7  Administrative  19.9%  12.3% 

8  Precision  18.4%  5.1% 

9  Operators  15.9%  4.0% 

10  Farming  10.4%  7.5% 

11  Handlers  1.7%  3.9% 

12  Technicians  1.4%  20.0% 

   
Panel B. Year 2004‐2015    

1  Education  60.9%  76.9% 

2  Legal   51.8%  75.0% 

3  Sales  48.7%  26.3% 

4  Life, Physical/ Social Science  47.6%  78.7% 

5  Management   45.7%  56.8% 

6  Protective  40.4%  25.7% 

7  Healthcare  39.3%  53.3% 

8  Architecture/Engineering  39.0%  60.9% 

9  Business  38.5%  60.9% 

10  Arts/Media/Sports  37.9%  58.8% 

11  Computer/Maths  33.0%  62.7% 

12  Transportation   33.0%  6.9% 

13  Social Services  32.8%  72.9% 

14  Food Preparation  30.7%  8.1% 

15  Farming  30.5%  7.5% 

16  Service  29.4%  16.3% 

17  Healthcare Support  27.1%  9.6% 

18  Building/Maintenance  27.1%  5.4% 

19  Administrative  25.8%  18.7% 

20  Production  24.9%  8.2% 

21  Repair  21.6%  8.0% 

22  Construction   12.1%  6.0% 
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Table A2. NHIS Aggregated Occupation Categories Ranked by College Earning Premium, Region Level. 

Rank  Northeast  Midwest  South  West 

Panel A. Year 1997‐2003          

1  Sales   Executive  Sales   Sales  

2  Executive  Sales   Executive  Professional 

3  Professional  Professional  Transportation  Executive 

4  Service  Technicians  Service  Protective 

5  Transportation  Protective  Professional  Farming 

6  Precision  Transportation  Protective  Transportation 

7  Protective  Operators  Farming  Administrative 

8  Administrative  Administrative  Technicians  Precision 

9  Handlers  Service  Administrative  Technicians 

10  Operators  Precision  Operators  Operators 

11  Farming  Handlers  Precision  Service 

12  Technicians  Farming  Handlers  Handlers 

 
 

Panel B. Year 2004‐2015          

1  Education  Education  Life, Physical/ Social Science  Education 

2  Legal   Sales  Legal   Protective 

3  Sales  Management   Education  Life, Physical/ Social Science 

4  Management   Legal   Farming  Sales 

5  Healthcare Support  Life, Physical/Social Science  Management   Arts/Media/Sports 

6  Protective  Business  Sales  Legal  

7  Arts/Media/Sports  Architecture/Engineering  Food Preparation  Healthcare 

8  Healthcare  Social Services  Healthcare  Business 

9  Social Services  Healthcare  Architecture/Engineering  Management  

10  Transportation   Transportation   Business  Architecture/Engineering 

11  Architecture/Engineering  Computer/Math  Arts/Media/Sports  Computer/Math 

12  Business  Farming  Protective  Building/Maintenance 

13  Life, Physical/Social Science  Food Preparation  Social Services  Service 
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14  Building/Maintenance  Protective  Service  Food Preparation 

15  Computer/Math  Production  Computer/Math  Transportation  

16  Service  Repair  Transportation   Healthcare Support 

17  Administrative  Arts/Media/Sports  Administrative  Administrative 

18  Production  Administrative  Production  Farming 

19  Repair  Service  Building/Maintenance  Production 

20  Construction   Healthcare Support  Repair  Social Services 

21  Food Preparation  Building/Maintenance  Healthcare Support  Repair 

22  Farming  Construction   Construction   Construction  
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Table A3. Self-reported health status and occupation, NHIS 1997–2003 

Dep Var = Subjective Health Status  All     Bachelor Dgrees + 

  (1)  (2) 

   Coeff.  SE     Coeff.  SE 

Occupation   

Professional   ‐0.085  0.012  0.013  0.017 

Technician  0.095  0.020  0.075  0.035 

Sales  0.123  0.014  ‐0.013  0.025 

Administrative support   0.171  0.013  0.171  0.029 

Private household   0.357  0.050  0.391  0.279 

Protective service   0.157  0.029  0.061  0.066 

Service  0.384  0.015  0.187  0.046 

Farming, forestry and fishing   0.311  0.023  0.004  0.073 

Precision production  0.305  0.014  0.223  0.044 

Operators, fabricators and laborers   0.435  0.019  0.298  0.072 

Transportation   0.385  0.020  0.399  0.081 

Handlers, equipment cleaners  0.407  0.022  0.224  0.111 

 
 

Age  0.016  0.000  0.016  0.001 

Female  0.124  0.008  0.072  0.013 

Hispanic  0.157  0.013  0.133  0.030 

           

Race   

Black  0.219  0.013  0.319  0.029 

Native American  0.293  0.048  0.295  0.136 

Asian  0.082  0.020  0.251  0.025 

   
N  131,215        36,201    

Population N  96,412,822  27,033,515   
Number of Strata  339  339   
Number of PSUs  678        678    
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Table A4. Self-reported health status and occupation, NHIS 2004–2015 

Dep Var = Subjective Health Status  All     Bachelor Dgrees + 

  (1)  (2) 

   Coeff.  SE     Coeff.  SE 

Occupation    

Business and Financial  ‐0.003  0.013  0.081  0.018 

Computer and Mathematical   0.093  0.017  0.188  0.022 

Architecture and Engineering   0.014  0.019  0.089  0.027 

Life, Physical, and Social Science  ‐0.041  0.027  0.084  0.030 

Community and Social Services   0.106  0.021  0.237  0.026 

Legal  ‐0.159  0.023  ‐0.008  0.031 

Education, Training, and Library   ‐0.074  0.012  0.090  0.016 

Arts/ Sports and Media   ‐0.005  0.019  0.071  0.028 

Healthcare Practitioners and Technical  ‐0.016  0.013  0.062  0.019 

Healthcare Support   0.420  0.018  0.355  0.051 

Protective Service   0.250  0.019  0.138  0.040 

Food Preparation and Serving Related   0.466  0.013  0.291  0.042 

Cleaning and Maintenance   0.499  0.015  0.272  0.052 

Personal Care and Service   0.317  0.015  0.203  0.039 

Sales and Related   0.249  0.011  0.088  0.019 

Office and Administrative Support   0.219  0.010  0.195  0.019 

Farming, Fishing, and Forestry   0.515  0.030  0.213  0.126 

Construction and Extraction   0.458  0.014  0.253  0.047 

Installation, Maintenance, and Repair   0.414  0.015  0.293  0.047 

Production  0.529  0.012  0.355  0.036 

Transportation   0.499  0.012  0.232  0.046 

   
Age  0.019  0.000  0.019  0.000 

Female  0.106  0.005  0.025  0.010 

Hispanic  0.127  0.008  0.154  0.017 

   
Race   
Black  0.250  0.008  0.287  0.017 

Native American  0.320  0.026  0.389  0.064 

Asian  0.006  0.011  0.161  0.015 

   
N  325,344        89,638    

Population N  253,722,068  72,651,828.80   
Number of Strata  639  639   
Number of PSUs  1,278        1,278    
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Figure A1. Self‐reported health status by occupation, Year 2004 – 2015 

Note: Coefficients on occupation from an ordered probit that includes controls for age, gender, race and Hispanic origin. Omitted 
occupation = management.  
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Figure A2. Self‐reported health status by occupation among college graduates, Year 2004 – 2015 

Note: Coefficients on occupation from an ordered probit that includes controls for age, gender, race and Hispanic origin. Omitted 
occupation = management.  
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Figure A3. Partial Regression Plot  

A. 

 

B. 
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C.  

 \ 

D.  
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The Power of Propaganda: The Long-term Impact of
Early Exposure to Propaganda on People’s Gender

Related Attitudes, Evidence from China∗

1 Introduction

Among developing countries, China has one of the lowest levels of gender inequality. In

2015, China ranked 37th on the United Nations Development Programme’s Gender Inequal-

ity Index (GII) among 159 countries for which the index was calculated. One important

manifestation of gender equality in China is the high female labor force participation rate:

Women’s labor force participation rate was 63.6% compared to 77.9% for men in 2015.

These numbers are especially striking given the long tradition of Confucianism in China,

which had restricted women’s role to the private sphere until the establishment of People’s

Republic of China in 1949. After 1949, the Chinese Communist Party undertook several

waves of propaganda campaigns promoting gender equality. This paper shows the causal

impact of gender-equality promoting propaganda on individuals’ attitudes towards women’s

participation in the workforce.

Government’s influence on political ideology formation is usually taken as given, but no

prior literature has proven the existence of this long run effect. The primary contribution

of this study is to empirically establish the long-term impact of gender-equality promoting

∗We are grateful to Moshe Buchinsky, Dora Costa and James Tong for their guidance. For their help-
ful comments, We thank Leah Boustan, Walker Hanlon, Edward Kung, Adriana Lleras-Muney, Maurizio
Mazzocco, Kathleen McGarry, Till Von Wachter and many seminar participants.
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propaganda on individual’s attitudes towards women in the workforce. An advantage of

examining this question using evidence from China is that not only is China one of the

world’s largest economies, it is also a country ruled by one party with strict media censorship.

Information from all media outlets are thus reflections of the central government’s viewpoint.

The media censorship eliminates effects from other factors and enables us to obtain clean

causal effects.

We are able to gauge variations in the political climate in the period between 1952

and 2008 by using the official newspaper of the central government, People’s Daily, since

it has been under the direct control of the Chinese Communist Party (CCP)’s top leader-

ship. Numerous top-down political campaigns have been communicated through well-chosen

stock-phrases. We can observe the CCP’s ideological emphasis in any time period through

the frequency variation of these political phrases. In addition, to show that the variation

in individual’s attitudes is caused by propaganda rather than a mere time trend, we exploit

provincial variation in propaganda intensities. We use the provincial coverage of mass media

(radio in the early period and television in more recent years) as a proxy for propaganda

intensity. We obtain individual attitudes and demographic information from the China Gen-

eral Social Survey (CGSS) (2010-2013), a multi-year cross-sectional household level survey

and a Chinese counterpart of the General Social Survey (GSS) in the US.

There may be concerns that propaganda and/or media coverage are not exogenous. To

overcome the potential endogeneity concern regarding propaganda, we use three sets of

exogenous events to generate an instrumental variable for intensity peaks of gender-equality

propaganda. The first set of events is National Women’s Conference that was held every

four years from 1949 to 1957. Then it was interrupted by a series of political movements; it

did not recommence until 1978. Since then, it has been held every five years. The second

set of events is the UN World Conference on Women held in Beijing 1995. It had its five-

year anniversary in 2000 and ten-year anniversary in 2005. We also take advantage of the

impact of Jiang Qing (Mao Zedong’s wife) coming into prominence and gaining full media
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and propaganda control after a political incident in 1971, and her subsequent removal after

Mao’s death in 1976. During this time period, Jiang heavily promoted gender-equality in

order to achieve personal political ambition. These events are highly correlated with the

gender-equality propaganda intensity peaks.

The main determinant of variation in media coverage across provinces and years is the

level of economic development. There is no evidence showing that media coverage is corre-

lated with other issues. It is therefore reasonable to deduce that conditional on the level of

economic development, provincial media coverage is exogenous to people’s attitudes towards

gender equality.

Furthermore, we perform a placebo test using survey data from Taiwan. The majority

of people in mainland China and Taiwan are ethnic Chinese. They share similar language

and traditional culture, and face similar shocks in East Asia. However, the CCP has never

governed Taiwan so its propaganda should not affect Taiwanese’ attitudes. We find no

spurious correlation between gender-equality promoting propaganda in mainland China and

Taiwanese’ attitudes on women’s role in the workforce. We also take advantage of the one

similar question in both surveys by using difference-in-difference strategy. We are able to

confirm that for women from mainland China, propaganda has a positive effect on their

attitudes towards gender equality.

In China, the gender-equality promoting propaganda has generally focused on encourag-

ing women to pursue a career. We find that women with more intense exposure to propaganda

promoting gender equality before age 26, and men with more intense exposure before age

18 tend to endorse women’s participation in the workforce. The effect of early exposure to

propaganda on attitude persists in the long run (after respondents are at least 30 years old),

and this effect is larger on women than men.

It is worth noting that gender-related propaganda is not entirely progressive: while pro-

paganda encourages women’s participation in the workforce it does not emphasize men’s role

in the household. We find empirical evidence of the "superwoman complex" in individuals’
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attitudes: Women are expected to strive for a career and do the bulk of the housework. And

this attitude is consistent with observed household chore sharing patterns. According to a

2014 report, Chinese women, on average, complete 190 minutes of housework every day; by

contrast, Chinese men spend 49 minutes on housework.1 This further evidence suggests that

propaganda is able to transmit a more nuanced message, rather than a singularly progressive

one.

In addition, we find that more intense exposure to gender-equality promoting propaganda

between age 18 to 25 reduces both women’s and men’s preference for sons. This is perhaps

no coincidence since the average age of the first marriage and first-time mothers in China

fall within this range.

The policy implication of our finding is nontrivial and multi-fold: government is capable

of changing individuals’ preferences through propaganda, and individuals’ preferences will

determine their economic behaviors. In this specific instance, government makes people

endorse women’s role in the workplace through propaganda, as a result, more women may

participate in the labor force. This boost in productivity may further contribute to the

China’s economic growth miracle in the recent decades. Moreover, an ideology change would

lead to further institutional transition. One potential implication is that an autocratic regime

may be capable of gradual, endogenous institutional change (Acemoglu & Robinson (2006)).

Furthermore, propaganda is a channel through which government and the elite class sustain

their political power.

This paper is organized as follows: Section 2 discusses related literature. Section 3 in-

troduces the background of the Chinese propaganda system and gender related propaganda.

Section 4 describes the data source in detail. Section 5 discusses empirical strategies, includ-

ing baseline specification, IV strategies, placebo tests, and difference-in-differences strategies.

Section 6 reports regression results, and Section 7 concludes and delineates future work.

1http://www.womenofchina.cn/womenofchina/html1/survey/1411/2106-1.htm
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2 Related Literature

First, this study contributes to the large literature of media effects. Bursztyn & Cantoni

(2016) discussed the effect of foreign media exposure. In particular, they measure the effect

of Western German television on consumer behavior of the former residents in East Germany.

Several studies explore the impact of particular forms of media on attitudes and behaviors in

various countries: change in gender attitudes and behaviors as a consequence of introduction

of cable television in India (Jensen & Oster (2009)), and the impact of television and radio

on social capital in Indonesian villages (Olken (2009)). Even more specifically, La Ferrara

et al. (2012) have shown the effects of soap operas on Brazilian fertility from 1970s to the

early 1990s. In contrast, we reveal the effect of the domestic media; in particular, the

propagated ideology that the government considers to be fitting for the public. Additionally,

the propaganda we focus on is not restricted to one singular media form (e.g. radio, or

television, or television shows), rather, propaganda messages transmitted through all media

channels that are censored by the central government.

Second, our study contributes to the research on the effect of the communist regime

on individuals’ preferences. Notably, using West Germany as a control, Alesina & Fuchs-

Schundeln (2007) showed that individual’s preferences were shaped by the political regime

under which they lived. The authors used the broadly defined “Communist” regime as the

treatment, but do not parse out the channel through which the autocratic regime affected

individual preferences. Instead, our study narrow down the focus to the role of propaganda,

a vital tool exploited by autocratic regimes. Booth et al. (2016) undertook an experiment

finding that females in Beijing growing up during the planned economy system are more

competitive than males, and they are also more competitive than their female counterparts

who grew up under the market economic system. However, the authors could not distinguish

the effect of the economic system from cohort effects. Cantoni et al. (2017) showed that in

China, a high school political science text book reform lead students to report political

attitudes that were more in accord with the updated version of the textbook when students

80



were surveyed later in college. The authors focused on the short-run effects of government’s

influence on specific individuals’ attitudes (college students), but that people’s attitudes are

likely to change after college graduation. In contrast, we reveal the long-run effects of early

exposure to propaganda (before age 26) on individuals who are at least 30 years of age and

whose preferences are relatively stable and are more likely to persist into older age.

3 Background

3.1 Chinese Propaganda System

As documented in many political science studies (Shambaugh (2007); Brady (2008)), the

Chinese propaganda system is highly structured, with a senior leader (a member of the

roughly seven2 People Politburo Standing Committee) overseeing all propaganda and thought

work, both internal and foreign, permeating all aspects and levels of governance:

“The propaganda system in China consists of four connected parts: the network of pro-

paganda cadres and offices installed in Party committees and branches at all levels of or-

ganizations in both the State bureaucracy, as well as Chinese and foreign-run private en-

terprises with CCP cells; the political department system of the People’s Liberation Army,

through which the CCP controls the military in China; the State-run culture, education,

sport, science, technology, health, and media sectors; and all mass organizations such as

the Journalist Association, the Internet Association..., as well as the government-operated

non-governmental organization...” (Brady (2008))

In particular, the Central Propaganda Department is the administrative body and the

most important organization in the propaganda system. It guides the overall ideological

development by issuing written and oral instructions on various propaganda topics to senior

bureaucrats and leaders in the media and culture sectors. And it has a leadership role over

2This number can change at the Chinese Communist Party National Congress, held every 5 years in
Beijing.
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the nation-wide system of provincial, local level of propaganda departments.

3.2 Gender Equality Related Propaganda in China

Mao Zedong has frequently quoted Karl Marx, "the proletariat must emancipate not only

itself but all mankind." The aim of the Communist Party of China in Mao’s era was to

emancipate all mankind, especially those who were oppressed in the "Old Society". In the

12th century, the most famous neo-Confucian scholar, Zhu Xi, indicated that the "Three

Bonds"—"ruler’s authority over subject, father over son, and husband over wife" are the

foundation of the society. A woman needs to obey three figures throughout her life: her

father, as a daughter; her husband, as a wife; and her sons in widowhood. Until the estab-

lishment of People’s Republic of China in 1949, the custom of foot-binding by the upper

and middle class women prevented them from having a public presence and confined them

to a life of domesticity. The Communist Party of China aimed to emancipate all socially

vulnerable groups, including the oppressed women.

Aside from the consideration of the communist ideology, encouraging women’s partici-

pation in the labor force was also an act out of concern for economic development. Labor

participation was much needed for the reconstruction of the post-war economy, that had been

destroyed by the long-lasting Sino-Japanese War and the civil War between the Nationalist

Party of China and the Communist Party of China, and the demand for labor remained

high during the Great Leap Forward. In order to fully mobilize labor force participation,

gender-related propaganda in Mao’s era mainly emphasized that women’s ability is equal

to that of men, and they are capable of making equal contributions to social and economic

construction. Propaganda campaign took many forms: for example, straight-forward slo-

gans such as "women hold up half the sky" appeared frequently in posters and news articles.

Another more elaborate example is a well-known number from the regional opera "Mulan"

written in 1951, "Who Says Girls Can’t Compete with Guys?":

"What Brother Liu said doesn’t make any sense. Who says that girls just enjoy the
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leisure time...There were many heroines making contributions. How could you say girls can’t

compete with guys?" (Chen and Wang, 1951)

While women were encouraged to join the labor force, propaganda regarding the division

of labor between men and women were not entirely progressive. On the one hand, there

were a few articles criticizing the traditional gender roles and encouraging men to share

some housework. On the other hand, the mainstream gender-equality propaganda rarely

mentioned men’s responsibility in a household. The editorial of People’s Daily on the In-

ternational Women’s Day in 1962 featured a female model worker who had "overcome the

difficulties of having many children and heavy housework, and participated in revolution and

production." These propaganda campaigns indicated that Women were expected to strive

for a career and do the bulk of the housework. Originating in Mao’s era, propaganda that

applauds "superwomanhood" has continued to this day. When discussing the meaning of

feminism in a BBC interview in 2010, the chief editor of China Women’s News, the official

paper of the All-China Women’s Federation in China, an NGO under the leadership of the

CCP, indicated that she spent most of her time participating in the feminist movement in

public, but still managed to enjoy doing housework at home.3

4 Data

There are three main groups of data in this paper: top-down propaganda, provincial variation

in propaganda implementation, and people’s demographic information and attitudes towards

gender equality.

4.1 Top-down Propaganda

As a first step, we use the official newspaper of the central government, People’s Daily,

to gauge the political climate starting in 1952 until 2008: all People’s Daily material has

3http://www.bbc.com/zhongwen/simp/indepth/2010/03/100308_ana_chinese_women.shtml
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been under the direct control of the Chinese Communist Party (CCP)’s top leadership4,

and it provides direct information on the policies and viewpoints of the central government

on a daily basis. Throughout the past decades, the CCP has started numerous top-down

campaigns and movements, and each movement is communicated through well-chosen stock

phrases. Through the changes in the appearance frequencies of these political phrases, we can

observe the CCP’s ideological emphasis in any given time period. In this study, we counted

the annual number of articles that contain the phrases "Gender Equality" and "Half Sky"

and divided that by the total number for articles that year. We report this ratio in Figure

1. The mainstream media in China is rarely politically incorrect on topic of gender equality,

and when this topic was discussed, the mainstream media would always take the progressive

stance. Therefore, when this phrase is mentioned by People’s Daily, the article can only be

supportive to the value of gender equality. As a result, the more articles mentioning gender

equality indicates the more emphasis the CCP placed on propagating gender equality. From

the graph, we can see that there was significant year to year variation in the frequency of

these articles.

4.2 Provincial Variation in Propaganda Implementation

Second, in order to show that the variation in individual’s attitudes is caused by propaganda

rather than a mere result of a time trend, we use the coverage of mass media to exploit

provincial variation in propaganda intensities. From 1952 to 2008, the form of mass media

has expanded from radio to television. We collect the provincial level data on radio and

television signal coverage,5 and use the maximum signal coverage of radio and television at

the provincial level to proxy the provincial variation of media intensity.

4People’s Daily is under the direct control of the Central Propaganda Department, and the Central Pro-
paganda Department decides the senior appointments of People’s Daily. The managing director of People’s
Daily is also a government official whose administrative level is equivalent to province governor or department
governor.

5We obtained this data from the National Bureau of Statistics of the People’s Republic of China.
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Figure 1: Number of Articles Mentioning "Gender Equality" or "Half Sky" per 10,000 Arti-
cles 1952-2008

Data Sources: https://www.oriprobe.com/peoplesdaily.shtml
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4.3 Attitudes and Demographic Information

The third main dataset we use is the China General Social Survey (CGSS), a multi-year

cross-sectional survey of China’s urban and rural households. The survey contains several

questions related to people’s attitudes towards gender equality. It also contains individual

level demographic information that we used as control variables in our regression model.

Modeled after the General Social Survey (GSS) in the U.S., this survey is designed to gather

longitudinal data on social trends and the changing relationship between social structure

and quality of life in China. This annual or biannual survey started in 2003 by researchers

at Renmin University and Hong Kong University of Science and Technology. Some survey

modules were conducted in every wave, while others were conducted in selected waves for

feasibility reasons. Our study uses the 2010, 2012 and 2013 waves since the module con-

taining questions on gender-related attitudes was conducted in these three waves. There

are approximately 30,000 observations total in these three cross-sections. Among the 30,000

observations, 7477 individuals were born between 1952 and 1983, answered the gender at-

titude related questions, and always lived within one province6 (see more details in Data

Appendix).

We use five questions from the relevant module. These questions asked the respondents

how much they agreed with a certain statement on a scale of 1-5, with 5 being “completely

agree”:

1. Within a family, women should spend most of their time at home, and men should

spend most of their time on career.

2. Male’s ability is innately higher than that of the female.

3. It is more important for women to marry well than having a career.

4. When the economy is bad, women should be fired first.

5. Couple should share housework equally.

6We exclude observations from individuals who used to migrate cross provinces, since I cannot identify
the true media intensity they received. With this exclusion, the number of observations falls from 9109 to
7477.
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The above five statements can be divided into two groups: Statements 2, 3, 4 put em-

phasis on women’s careers, while statements 1 and 5 put emphasis on women’s responsibility

to family and housework. Since related propaganda focused on the idea that women should

have a career and take care of their family, we expect that propaganda has negative effects on

people’s agreement to statements 2, 3, 4, while related propaganda will have less or reversed

effects on statements 1 and 5.

Another question that we can discuss in CGSS 2010-2013 is "Without One-Child Policy,

how many boys and girls will you give birth to?" Based on the question, we generate one

variable "OnlyBoy". If the number of boys is greater than zero and the number of girls is

equal to zero, then OnlyBoy = 1. It shows a strong preference on a boy.

In the following empirical strategies, we discuss these questions separately.

5 Empirical Strategy

5.1 Baseline Strategy

Our baseline specification is the following:

Attitudesipct = δp + ηt + φc + πpc +
∑
k

βk(PeoplesDaily ×MediaCoveragep)ik

+
∑
k

γkProvincialRealityipk +Xiθ + εipct, (1)

where Attitudesipct indicates the response to each question of individual i who belongs

to birth cohort c, was interviewed in year t, and resided in province p from birth to the

year of interview. k donates our interested age range: preschool 0-5, elementary school 6-12,

middle school 13-14, and young adult 18-25. PeoplesDaily is a vector of the number of

articles with the keywords "Gender Equality" per 10,000 articles in years during age range

k. MediaCoveragep is the average percentage of population that was covered by radio or

television signal in province p during age range k. ProvincialRealiypk is a vector of provincial
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observed reality during age range k, include average GDP per capita, average percentage of

Internet users, average gender gap of year of schooling among people between 25-29, average

percentage of female deputy in National Congress. Xi is a vector of demographic variables7.

We also include provincial fixed effects δp, cohort fixed effects πc8, province-cohort fixed

effects πpc and interview year dummy ηt in all the specifications.

We further discuss the effects gap between women and men by adding the interaction of

the male dummy with (PeoplesDaily ×MediaCoveragep)ik:

Attitudesipct = δp + ηt + φc + πpc

+
∑
k

βk(PeoplesDaily ×MediaCoveragep)ik

+
∑
k

τk(PeoplesDaily ×MediaCoveragep)ik ×Malei

+
∑
k

γkProvincialRealityipk +Xiθ + εipct (2)

Additionally, for the five statements, we undertake ordered probit and logit regressions

instead of the simple OLS strategy, since the answers are ranked by integers. For whether

people only want boys without the One-Child Policy, we undertake probit and logit regres-

sions, since the dependent variable is a dummy.

5.2 Problem of Endogeneity: IV Strategy

One crucial identification concern is whether (PeoplesDaily×MediaCoveragep)ik is exoge-

nous? In detail, are MediaCoveragep and PeoplesDaily exogenous? There is no reverse

7Demographic variables include gender dummy, minority dummy, rural household registration dummy,
employment status variables, education variables, communist party member dummy, father’s communist
party member dummy, mother’s communist party member dummy, mother’s educations variables, mother’s
employment status when respondent was 14 years old, employer variables, house rent dummy, log household
income per capita, children’s gender.

8According to birth year, we divide all people who were born between 1952 and 1983 into 7 cohorts:
1952-1955, 1956-1960, 1961-1965, 1966-1970, 1971-1975, 1976-1980, 1981-1983.
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causality in either variable since survey respondents could not affect either top-down propa-

ganda or provincial media coverage. The endogeneity problem mainly comes from possible

omitted variables.

For MediaCoveragep , there are several factors that determine the coverage of mass me-

dia. The main factor is economic development. The correlation between ln(GDPpercapitap)

and MediaCoveragep is as high as 0.8395. Economic development also positively affected

people’s attitudes towards gender equality. From the 1940s until now, the key function of

media in China is acting as the mouthpiece of the party, and the main aim is to propagate

socialism with Chinese characteristics. As Mao Zedong said "Women can be truly emanci-

pated only if class is emancipated", gender equality is always affiliated to socialism. It is just

a small part of socialism with Chinese characteristics, thus there is no evidence to show that

government increased media coverage to promote gender equality. In general, conditional on

economic development, provincial media coverage is exogenous to people’s attitudes towards

gender equality.

The top-down propaganda PeoplesDaily may not be exogenous, but some exogenous

events increase or decrease the propaganda intensity toward gender equality. It helps us to

generate an instrument variable to deal with the problem of endogeneity. The first event is the

National Women’s Conference. It was held every four years from 1949 to 1957, interrupted

by a series of political movements and re-started in 1978 and has been held every five years

since. The red line in Figure 2 shows the timing of all the National Women’s Conferences.

The conferences held in 1953, 1978, and 1983 are correlated with the propaganda peaks.

The second event is after the UN World Conference on Women held in Beijing in 1995.

There were a series of commemorative activities to propagate gender equality in the five year

anniversary in 2000 and ten year anniversary in 2005. The timing of the conference and the

following anniversaries are exogenous, since the timing is determined by the United Nations

and China received the bid for hosting the conference in 1990. The green line in Figure 2

shows the timing of the UN World Conference on Women held in Beijing and the following
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every five year anniversaries. These events are correlated with propaganda peaks.

Third, there was a propaganda peak during the last five years of the Cultural Revolution

(1971-1976), especially in 1974 and 19759. This was when "Gang of Four" led by Mao

Zedong’s last wife Jiang Qing fully controlled the power organs of the Communist Party

of China. They controlled many of China’s political institutions, including the media and

propaganda. On the one hand, as a woman, Jiang Qing wanted to achieve a higher political

position, thus promoting the propaganda about gender equality. On the other hand, as

"Gang of Four", the political power struggles among different political factions decreased

relatively, thus class struggle was not the only focus of the propaganda and it could focus on

more issues other than class struggle. The beginning and end of her influence was determined

by other political emergencies. In 1971, Mao’s designated successor Lin Biao attempted to

flee following a botched coup against Mao and died in air crash. It became Jiang Qing’s

opportunity. However, in 1976, Mao Zedong died and Jiang Qing lost power soon after.

Therefore, we believe the propaganda peak during 1971 and 1976 are exogenous. The yellow

rectangle in Figure 2 shows the timing.

Another concern is that (PeoplesDaily ×MediaCoveragep)ik might be correlated with

provincial reality about gender equality, and the reality may have affected attitudes forma-

tion. To deal with this problem, we control several variables that reflect provincial reality

about gender reality, including the average gender gap of year of schooling among people

between 25-29 in age range k and the average percentage of female deputies to National

Congress in age range k.

We also control for average percentage of Internet users in age range k10 because the

9Booth et al. (2016) argues that the Cultural Revolution promoted the propaganda of gender equality.
However, Figure 2 shows that in the first five years of the Cultural Revolution, the propaganda of gender
equality hit bottom since at the beginning of the Cultural Revolution, propaganda focused on "Class Strug-
gle" and ignored all other issues. The peak of the propaganda of gender equality was in the last five years
of the Cultural Revolution, following when Mao Zedong’s wife Jiang Qing fully took power of propaganda
and media. It is hard to believe the Cultural Revolution itself promoted gender equality.

10The data is available after 1997. We can assume that the percentage of Internet users prior to 1997 was
virtually zero even in the most economically advanced cities since the Internet was not common before 1997.
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Figure 2: Number of Articles Mentioning "Gender Equality" or "Half Sky" per 10,000 Arti-
cles and Related Exogenous Events 1952-2008

Notes: Red lines indicate the year of National Women’s Conference. Green lines refer to UN World Confer-
ence on Women and its following 5-year and 10-year anniversary. The yellow rectangle refers to the timing
that Mao Zedong’s wife Jiang Qing fully took power of propaganda and media.
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development of Internet attenuates the influence of both traditional mass media and top-

down propaganda. Although the Chinese government built what is known as “the Great

Firewall” to block residents from accessing certain contents on the Internet, Chinese people

had more freedom on Internet before 2008 than today.11 People could get more information

than what the government intended to deliver to them.

5.3 Problem of Endogeneity: Taiwan as A Placebo Test

To further eliminate the potential endogeneity of top-down propaganda, we use Taiwan as

a placebo to discuss whether there exists any spurious correlation between the top-down

propaganda in mainland China times county level mass media coverage in Taiwan and Tai-

wanese’ attitudes towards gender equality. Taiwan and mainland China have been ruled

by different authorities since 1949. Although the government of China (PRC) claims the

sovereignty of Taiwan, it never has the effective jurisdiction, and the contacts between the

two sides were forbidden until 1987, thus the propaganda in mainland China should not

affect Taiwanese attitudes towards gender equality. Besides, the majority of people in both

sides are ethnic Chinese and share a similar culture. The similarity makes them comparable

with each other. If there exists significant spurious effects, there might be omitted variables

that correlate people’s attitudes in Greater China. In addition, same as CGSS, the 2012

wave of the Taiwan Social Change Survey (TSCS) is also a part of the International Social

Survey Programme (ISSP). All surveys in this programme included similar demographic in-

formation and the data availability provides us the possibility of comparison. The gender

attitudes related questions are not exactly the same in the TSCS and CGSS. We use seven

questions from the related module in TSCS 2012. As with CGSS, these questions asked the

respondents how much they agreed with a certain statement on a scale of 1-5, with 5 being

"completely agree":

1. A working mother can establish just as warm and secure a relationship with her

11Google was blocked in 2010 and Wikipedia was blocked in 2004.
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children as a mother who does not work.

2. A pre-school child is likely to suffer if his or her mother works.

3. All in all, family life suffers when the woman has a full-time job.

4. A job is all right, but what most women really want is a home and children.

5. Both the man and woman should contribute to the household income.

6. A man’s job is to earn money; a woman’s job is to look after the home and family.

7. Politics is man’s thing; a woman is best not to participate.

We do the same analysis for the 2012 TSCS. We hope there is no spurious correla-

tion between (PeoplesDaily×MediaCoveragep)ik and Taiwanese’ attitudes towards gender

equality.

5.4 Problem of Endogeneity: Difference-in-Differences

Statement 6 in TSCS 2012, "A man’s job is to earn money; a woman’s job is to look

after the home and family", is very similar to the statement 1 in CGSS, "Within a family,

women should spend most of their time at home, and men should spend most of their time

on career". We append data in CGSS with data in TSCS 2012 together and perform the

following difference-in-differences analysis:

Attitudesipct = δp + ηt + φc + πpc

+
∑
k

βk(PeoplesDaily ×MediaCoveragep)ik

+
∑
k

λk(PeoplesDaily ×MediaCoveragep)ik ×MainlandChinai

+
∑
k

γkProvincialRealityipk + αMainlandChinai +Xiθ + εipct, (3)

in which Taiwanese are a control group. If propaganda affects people’s attitudes towards

gender equality, the coefficients λk should be significantly negative.
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We also discuss the effects gap between women and men by the following specification:

Attitudesipct = δp + ηt + φc + πpc

+
∑
k

βk(PeoplesDaily ×MediaCoveragep)ik

+
∑
k

λk(PeoplesDaily ×MediaCoveragep)ik ×MainlandChinai

+
∑
k

τk(PeoplesDaily ×MediaCoveragep)ik ×Malei

+
∑
k

κk(PeoplesDaily ×MediaCoveragep)ik ×Malei ×MainlandChinai

+ µMainlandChinai ×Malei

+
∑
k

γkProvincialRealityipk + αMainlandChinai +Xiθ + εipct (4)

6 Results and Discussions

In this section, we show the results of the above strategies and discuss the effects of propa-

ganda on each question separately.

6.1 Baseline and IV Strategy

6.1.1 Within a family, women should spend most of their time at home, and

men should spend most of their time on career

Table 1 shows the results of propaganda effects on people’s attitudes towards the statement

"Within a family, women should spend most of their time at home, and men should spend

most of their time on career". In all columns, propaganda is negatively correlated with

people’s agreement to the statement in all age ranges, but the effects are not significant in

all columns of the age range 0-5, 13-17, 18-25, and the significance in the age range 6-12 is

only significant in the weighted regression.
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Table 1: Propaganda Effects on Division of Labor between Men and Women

 

Within a family, women should 

spend most of their time at home, 

and men should spend most of 

their time on career

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.00450 

(0.0135) 

-0.0158 

(0.0134) 

-0.00818 

(0.0224) 

-0.0302 

(0.0227) 

-0.00460 

(0.0206) 

-0.0106 

(0.0221) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0223 

(0.0140) 

-0.0359** 

(0.0166) 

-0.0403 

(0.0260) 

-0.0643** 

(0.0311) 

-0.0215 

(0.0198) 

-0.0281* 

(0.0164) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0149 

(0.0152) 

-0.0191 

(0.0174) 

-0.0288 

(0.0266) 

-0.0327 

(0.0299) 

-0.0109 

(0.0174) 

-0.0127 

(0.0147) 

 

    

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0263 

(0.0226) 

-0.0408 

(0.0314) 

-0.0469 

(0.0396) 

-0.0688 

(0.0532) 

-0.0241 

(0.0366) 

-0.0305 

(0.0328) 

 

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputies in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 2: Propaganda Effects on Division of Labor between Men and Women: Difference by
Gender

 

Within a family, women should 

spend most of their time at home, 

and men should spend most of 

their time on career 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.00839 

(0.0160) 

-0.0219 

(0.0157) 

-0.0142 

(0.0273) 

-0.0400 

(0.0270) 

-0.00929 

(0.0219) 

-0.0159 

(0.0237) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0264** 

(0.0133) 

-0.0403** 

(0.0157) 

-0.0463* 

(0.0244) 

-0.0711** 

(0.0299) 

-0.0244 

(0.0204) 

-0.0292* 

(0.0175) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0176 

(0.0158) 

-0.0216 

(0.0173) 

-0.0312 

(0.0279) 

-0.0348 

(0.0299) 

-0.0135 

(0.0178) 

-0.0148 

(0.0144) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0319 

(0.0202) 

-0.0449 

(0.0302) 

-0.0552 

(0.0347) 

-0.0753 

(0.0505) 

-0.0284 

(0.0354) 

-0.0320 

(0.0318) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.00525 

(0.00531) 

0.00953 

(0.00642) 

0.00868 

(0.0106) 

0.0160 

(0.0124) 

0.00706 

(0.00545) 

0.0102 

(0.00689) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00732 

(0.00605) 

0.0101 

(0.00679) 

0.0116 

(0.0107) 

0.0168 

(0.0126) 

0.00770 

(0.00612) 

0.00883 

(0.00715) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.00484 

(0.00373) 

0.00585** 

(0.00273) 

0.00442 

(0.00681) 

0.00571 

(0.00528) 

0.00557* 

(0.00288) 

0.00699*** 

(0.00235) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0101 

(0.00788) 

0.00967 

(0.00866) 

0.0149 

(0.0145) 

0.0151 

(0.0161) 

0.0101 

(0.00719) 

0.00993 

(0.00772) 

 

Male -0.130 -0.196 -0.142 -0.273 -0.144 -0.194 

 (0.128) (0.132) (0.218) (0.244) (0.124) (0.130) 

       

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 2 shows the difference of the propaganda effects on the gender index. For this

statement, the difference between men and women’s attitudes are not robustly significant.

Propaganda’s effects are significantly negative on women’s agreement towards the statement

in the age range 6-12, except for unweighted IV strategies. If there was 1 more articles related

to gender equality per 10,000 articles effectively delivered to people in the age range 6-12, it

would reduce women’s agreement towards the statement by 0.0292 (out of 4) (column 4).

6.1.2 Male’s ability is innately higher than that of the female

Table 3 indicates the negative effects of propaganda on people’s agreement on the statement

"Male’s ability is innately higher than that of the female". The effects are not always

robustly significant in all age ranges. In the age range 0-5, the effects are significant in all

ordered probit regressions and the weighted ordered logit regression, but not significant in

the unweighted ordered probit regression or in any IV regressions. In the age range 6-12, the

effects are significant in all columns except for the unweighted logit regression. If there was

1 more article related to gender equality per 10,000 articles effectively delivered to people

in the age range 6-12, it would reduce people’s agreement towards the statement by 0.0496

(out of 4) (column 4). In the age range 13-17, the negative effects are robustly significant

in all columns. If there was 1 more articles related to gender equality per 10,000 articles

effectively delivered to people in the age range 13-17, it would reduce people’s agreement

towards the statement by 0.0487 (out of 4) (column 4). In the age range 18-25, the effects

are only significant in the weighted IV regression.

Table 4 shows the difference of the propaganda effects on people’s agreement to the

statement between women and men. Results are significant across most columns of our

interested variables. In general, holding other variables constant, without propaganda, men

had more progressive attitudes toward women’s ability, but propaganda had larger effects

on women than men. On average, the agreement of men was 0.551 lower than women (out

of 4) (column 4). Related propaganda significantly promoted women’s attitudes towards
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Table 3: Propaganda Effects on Attitudes towards Women’s Ability

 

Male's ability is innately higher 

than that of the female 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0135* 

(0.00785) 

-0.0241*** 

(0.00691) 

-0.0184 

(0.0125) 

-0.0377*** 

(0.0117) 

-0.0123 

(0.0134) 

-0.0170 

(0.0109) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0291** 

(0.0144) 

-0.0368** 

(0.0143) 

-0.0429 

(0.0266) 

-0.0574** 

(0.0275) 

-0.0470** 

(0.0224) 

-0.0496** 

(0.0218) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0299** 

(0.0134) 

-0.0343*** 

(0.0130) 

-0.0453* 

(0.0250) 

-0.0548** 

(0.0249) 

-0.0468** 

(0.0202) 

-0.0487*** 

(0.0184) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0147 

(0.0179) 

-0.0306 

(0.0187) 

-0.0142 

(0.0350) 

-0.0454 

(0.0353) 

-0.0525 

(0.0344) 

-0.0545* 

(0.0292) 

 

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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acknowledging women’s ability in all age ranges. If there was 1 more article related to

gender equality per 10,000 articles effectively delivered to people in the age range 0-5, it

would reduce women’s agreement to the statement by 0.0276 (out of 4); in the age range

6-12, it would reduce women’s agreement to the statement by 0.0580 (out of 4); in the age

range 13-17, it would reduce women’s agreement to the statement by 0.0540 (out of 4); in

the age range 18-25, it would reduce women’s agreement to the statement by 0.0684 (out of

4) (column 4). Propaganda effects on men were significantly lower than the ones on women.

The difference was 0.0151 in the age range 0-5, 0.0205 in the age range 6-12, 0.0104 in the

age range 13-17, 0.0258 in the age range 18-28 (column 4).

6.1.3 It is more important for women to marry well than having a career

Table 5 indicates the negative effects of propaganda on people’s agreement on the statement

"It is more important for women to marry well than having a career". The effects are only

significant in the age range 0-5. If there was 1 more articles related to gender equality per

10,000 articles effectively delivered to people in the age range 0-5, it would reduce people’s

agreement towards the statement by 0.0366 (out of 4) (column 4).

Table 6 shows the difference of the propaganda effects on people’s agreement towards

the statement between women and men. In general, without propaganda, men have more

progressive attitudes than women, but the difference is not robustly significant. Related

propaganda significantly promoted women’s attitudes towards the importance of career in

the age range 0-5. If there was 1 more article related to gender equality per 10,000 articles

effectively delivered to people in the age range 0-5, it would reduce women’s agreement to

the statement by 0.0444 (out of 4). The negative propaganda effects on women’s agreement

towards this statement are not significant in other age ranges. Propaganda effects on men

are significantly lower than the ones on women. The difference is 0.0130 and significant in

the age range 0-5 (column 4). The difference is not significant in other age ranges.
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Table 4: Propaganda Effects on Attitudes towards Women’s Ability: Difference by Gender

 

Male's ability is innately higher 

than that of the female 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0240** 

(0.00999) 

-0.0361*** 

(0.00859) 

-0.0366** 

(0.0164) 

-0.0576*** 

(0.0139) 

-0.0219 

(0.0138) 

-0.0276** 

(0.0115) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0410*** 

(0.0144) 

-0.0456*** 

(0.0138) 

-0.0644** 

(0.0257) 

-0.0744*** 

(0.0263) 

-0.0578*** 

(0.0222) 

-0.0580*** 

(0.0211) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0381*** 

(0.0131) 

-0.0402*** 

(0.0133) 

-0.0608** 

(0.0243) 

-0.0664*** 

(0.0255) 

-0.0545*** 

(0.0193) 

-0.0540*** 

(0.0184) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0288* 

(0.0167) 

-0.0425** 

(0.0177) 

-0.0396 

(0.0330) 

-0.0670** 

(0.0334) 

-0.0661* 

(0.0354) 

-0.0684** 

(0.0280) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0142*** 

(0.00404) 

0.0176*** 

(0.00364) 

0.0238*** 

(0.00689) 

0.0288*** 

(0.00557) 

0.0123*** 

(0.00420) 

0.0151*** 

(0.00356) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0209*** 

(0.00630) 

0.0183*** 

(0.00574) 

0.0367*** 

(0.0107) 

0.0328*** 

(0.00983) 

0.0231*** 

(0.00741) 

0.0205*** 

(0.00730) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0143*** 

(0.00458) 

0.0119** 

(0.00489) 

0.0262*** 

(0.00814) 

0.0217** 

(0.00866) 

0.0144*** 

(0.00467) 

0.0104** 

(0.00530) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0247*** 

(0.00858) 

0.0242*** 

(0.00732) 

0.0417*** 

(0.0161) 

0.0416*** 

(0.0131) 

0.0255*** 

(0.00885) 

0.0258*** 

(0.00781) 

 

Male -0.593*** -0.555*** -1.023*** -0.960*** -0.600*** -0.551*** 

 (0.180) (0.141) (0.327) (0.252) (0.195) (0.155) 

       

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 5: Propaganda Effects on Attitudes towards the Importance of Marriage and Career
to Women

 

It is more important for women to 

marry well than having a career 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0302*** 

(0.0109) 

-0.0364*** 

(0.0128) 

-0.0603*** 

(0.0181) 

-0.0714*** 

(0.0203) 

-0.0423*** 

(0.0139) 

-0.0366** 

(0.0180) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0183 

(0.0193) 

-0.0242 

(0.0218) 

-0.0362 

(0.0325) 

-0.0472 

(0.0362) 

-0.0325 

(0.0227) 

-0.0266 

(0.0265) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0105 

(0.0170) 

-0.0136 

(0.0186) 

-0.0202 

(0.0311) 

-0.0257 

(0.0335) 

-0.00811 

(0.0206) 

0.000271 

(0.0235) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0160 

(0.0244) 

-0.0280 

(0.0247) 

-0.0254 

(0.0459) 

-0.0485 

(0.0440) 

-0.0343 

(0.0312) 

-0.0322 

(0.0320) 

 

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 6: Propaganda Effects on Attitudes towards the Importance of Marriage and Career
to Women: Difference by Gender

 

It is more important for women to 

marry well than having a career 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0378*** 

(0.0122) 

-0.0441*** 

(0.0133) 

-0.0740*** 

(0.0199) 

-0.0847*** 

(0.0209) 

-0.0510*** 

(0.0147) 

-0.0444** 

(0.0189) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0208 

(0.0187) 

-0.0250 

(0.0214) 

-0.0380 

(0.0310) 

-0.0468 

(0.0352) 

-0.0350 

(0.0221) 

-0.0273 

(0.0260) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0127 

(0.0162) 

-0.0136 

(0.0181) 

-0.0233 

(0.0299) 

-0.0244 

(0.0327) 

-0.0101 

(0.0193) 

0.000743 

(0.0229) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0190 

(0.0233) 

-0.0297 

(0.0231) 

-0.0289 

(0.0435) 

-0.0511 

(0.0402) 

-0.0370 

(0.0301) 

-0.0352 

(0.0304) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0117*** 

(0.00403) 

0.0126*** 

(0.00435) 

0.0216*** 

(0.00624) 

0.0221*** 

(0.00708) 

0.0132*** 

(0.00337) 

0.0130*** 

(0.00354) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00473 

(0.00520) 

0.00334 

(0.00553) 

0.00568 

(0.00960) 

0.00375 

(0.0104) 

0.00501 

(0.00600) 

0.00310 

(0.00651) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.00425 

(0.00358) 

0.000879 

(0.00464) 

0.00714 

(0.00640) 

-0.0000834 

(0.00871) 

0.00317 

(0.00371) 

-0.000512 

(0.00457) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.00534 

(0.00820) 

0.00470 

(0.00899) 

0.00703 

(0.0144) 

0.00785 

(0.0158) 

0.00442 

(0.00785) 

0.00462 

(0.00867) 

 

Male -0.293** -0.235* -0.459* -0.366 -0.286* -0.220 

 (0.145) (0.137) (0.258) (0.248) (0.153) (0.150) 

       

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputies in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

102



6.1.4 When the economy is bad, women should be fired first

Table 7 indicates the negative effects of propaganda on people’s agreement on the statement

"When the economy is bad, women should be fired first". In the age range 0-5, the signifi-

cance is not robust in probit and logit regressions, but robust in IV strategies. If there was

1 more article related to gender equality per 10,000 articles effectively delivered to people in

the age range 0-5, it would reduce people’s agreement towards the statement by 0.0318 (out

of 4). The results are robustly significant in the age range 6-12, it would reduce people’s

agreement towards the statement by 0.0534 (out of 4) (column 4). In other age ranges, the

effects are not robustly significant.

Table 7: Propaganda Effects on Attitudes towards Whether Fire Women First in Bad Econ-
omy

 

When the economy is bad, women 

should be fired first 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0181* 

(0.0103) 

-0.0154 

(0.0123) 

-0.0286 

(0.0181) 

-0.0255 

(0.0217) 

-0.0312*** 

(0.00723) 

-0.0318*** 

(0.00766) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0336** 

(0.0170) 

-0.0284* 

(0.0165) 

-0.0543* 

(0.0293) 

-0.0468* 

(0.0270) 

-0.0501*** 

(0.0165) 

-0.0534*** 

(0.0131) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.00633 

(0.0180) 

-0.00900 

(0.0166) 

-0.0150 

(0.0307) 

-0.0212 

(0.0280) 

-0.00948 

(0.0167) 

-0.0149 

(0.0135) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.00570 

(0.0275) 

-0.00750 

(0.0273) 

-0.00927 

(0.0454) 

-0.0127 

(0.0451) 

-0.0363 

(0.0231) 

-0.0408* 

(0.0210) 

 

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

Table 8 shows the difference of the propaganda effects on people’s agreement towards the
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statement between women and men. In general, without propaganda, the difference between

men and women is not significant. Related propaganda significantly reduces women’s agree-

ment towards the statement in all columns in the age range 0-5 and 6-12. The effects are

also significant in the IV strategies of the age range 18-25. The effects are not significant in

the age range 13-17. If there was 1 more article related to gender equality per 10,000 articles

effectively delivered to people in the age range 0-5, it would reduce women’s agreement to

the statement by 0.0417 (out of 4); in the age range 6-12, it would reduce women’s agree-

ment to the statement by 0.0549 (out of 4); in the age range 18-25, it would reduce women’s

agreement to the statement by 0.0490 (out of 4) (column 4). In all age ranges, propaganda

effects on men are not significantly different from the ones on women.

6.1.5 Couple should share housework equally

Different from other statements that propaganda has positive effects on people’s attitudes

towards gender equality, propaganda has reversed effects on the statement that "Couple

should share housework equally". Table 9 indicates the positive effects of propaganda on

people’s agreement on the statement. In the age range 0-5, the significance is not significant

in weighted IV strategies but is significant in all other columns. If there was 1 more article

related to gender equality per 10,000 articles effectively delivered to people in the age range

0-5, it would reduce people’s agreement towards the statement by 0.0117 (out of 4). The

results are robustly significant in the age range 6-12 and 13-17. It would reduce people’s

agreement towards the statement by 0.0379 (out of 4) in the age range 6-12, and 0.0376 in

the age range 13-17 (column 4). In the age range 18-25, the significance is not robust in IV

strategies.

Table 10 shows the difference of the propaganda effects on people’s agreement towards the

statement between women and men. Propaganda has negative effects on women’s agreement

to this statement. In the age range 0-5, the significance is not significant in weighted IV

strategies but significant in all other columns. If there was 1 more article related to gender
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Table 8: Propaganda Effects on Attitudes towards Whether Fire Women First in Bad Econ-
omy: Difference by Gender

 

When the economy is bad, women 

should be fired first 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0267** 

(0.0113) 

-0.0268** 

(0.0127) 

-0.0443** 

(0.0198) 

-0.0451** 

(0.0224) 

-0.0389*** 

(0.00813) 

-0.0417*** 

(0.00807) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0357** 

(0.0160) 

-0.0299* 

(0.0159) 

-0.0585** 

(0.0274) 

-0.0505** 

(0.0251) 

-0.0527*** 

(0.0160) 

-0.0549*** 

(0.0123) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0112 

(0.0184) 

-0.0128 

(0.0171) 

-0.0242 

(0.0312) 

-0.0291 

(0.0286) 

-0.0145 

(0.0173) 

-0.0181 

(0.0150) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0131 

(0.0266) 

-0.0124 

(0.0284) 

-0.0211 

(0.0431) 

-0.0216 

(0.0446) 

-0.0457** 

(0.0214) 

-0.0490*** 

(0.0185) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0124*** 

(0.00289) 

0.0178*** 

(0.00294) 

0.0229*** 

(0.00477) 

0.0312*** 

(0.00491) 

0.0103*** 

(0.00342) 

0.0150*** 

(0.00374) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00304 

(0.00668) 

0.00421 

(0.00690) 

0.00537 

(0.0113) 

0.00706 

(0.0124) 

0.00299 

(0.00552) 

0.00415 

(0.00624) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.00825 

(0.00535) 

0.00791 

(0.00597) 

0.0153* 

(0.00879) 

0.0149 

(0.0102) 

0.00649 

(0.00584) 

0.00512 

(0.00686) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0126 

(0.00815) 

0.0106 

(0.00987) 

0.0189 

(0.0135) 

0.0175 

(0.0164) 

0.0143* 

(0.00733) 

0.0144 

(0.00899) 

 

Male -0.0914 -0.0990 -0.129 -0.151 -0.123 -0.144 

 (0.144) (0.132) (0.239) (0.225) (0.114) (0.105) 

       

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputies in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 9: Propaganda Effects on Attitudes towards Housework

 

Couple should share housework 

equally 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0205*** 

(0.00686) 

-0.0187*** 

(0.00490) 

-0.0361*** 

(0.0136) 

-0.0311*** 

(0.0108) 

-0.0138* 

(0.00775) 

-0.0117 

(0.0104) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0492*** 

(0.0147) 

-0.0503*** 

(0.0167) 

-0.0770*** 

(0.0247) 

-0.0813*** 

(0.0271) 

-0.0336* 

(0.0191) 

-0.0379** 

(0.0182) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0390*** 

(0.0128) 

-0.0432*** 

(0.0163) 

-0.0581*** 

(0.0219) 

-0.0660** 

(0.0263) 

-0.0298** 

(0.0133) 

-0.0376*** 

(0.0127) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0525** 

(0.0216) 

-0.0549** 

(0.0272) 

-0.0860** 

(0.0364) 

-0.0908* 

(0.0467) 

-0.0224 

(0.0236) 

-0.0231 

(0.0227) 

 

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic information,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputies in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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equality per 10,000 articles effectively delivered to people in the age range 0-5, it would

reduce women’s agreement towards the statement by 0.0141 (out of 4). The results are

robustly significant in the age range 6-12 and 13-17. It would reduce women’s agreement

towards the statement by 0.0337 (out of 4) in the age range 6-12, and 0.0388 (out of 4) in

the age range 13-17 (column 4). In the age range 18-25, the significance is not robust in

IV strategies. In general, the reversed effects are larger on men. The difference is robustly

significant in the age range 0-5 and 13-17. The difference is 0.00753 (out of 4) in the age

range 0-5, and 0.0138 (out of 4) in the age range 13-17.

6.1.6 Five Questions Summary

Figure 3 shows a comparison of propaganda effects on all people’s attitudes towards gender

equality measured by the above five questions and in all age ranges. In the age range 0-5,

propaganda increased people’s attitudes towards gender equality in the statements "It is

more important for women to marry well than having a career" and "When the economy

is bad, women should be fired first". In the age range 6-12, propaganda increased people’s

gender equality attitudes in the statements "Male’s ability is innately higher than that of the

female" and "When the economy is bad, women should be fired first". In the age range 13-17,

propaganda increased people’s attitudes towards gender equality in the statement "Male’s

ability is innately higher than that of the female". In the age range 18-25, propaganda effects

are not robustly significant for any of the statements. For the statement "Couples should

share housework equally", propaganda has reversed effects on people’s attitudes towards

gender equality in the age range 6-12 and 13-17.

Figure 4 shows a comparison of propaganda effects on all women’s attitudes towards

gender equality measured by the above five questions and in all age ranges. In the age range

0-5, propaganda increased women’s attitudes towards gender equality in the statements "It

is more important for women to marry well than having a career" and "When the economy

is bad, women should be fired first". In the age range 6-12, propaganda increased women’s
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Table 10: Propaganda Effects on Attitudes towards Housework: Difference by Gender

 

Couple should share housework 

equally 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0217*** 

(0.00819) 

-0.0211*** 

(0.00580) 

-0.0384** 

(0.0162) 

-0.0354*** 

(0.0123) 

-0.0144* 

(0.00836) 

-0.0141 

(0.0110) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0429*** 

(0.0145) 

-0.0454*** 

(0.0170) 

-0.0673*** 

(0.0239) 

-0.0736*** 

(0.0275) 

-0.0278 

(0.0185) 

-0.0337* 

(0.0183) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0383*** 

(0.0130) 

-0.0439** 

(0.0177) 

-0.0577*** 

(0.0218) 

-0.0679** 

(0.0283) 

-0.0279** 

(0.0116) 

-0.0388*** 

(0.0127) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0441** 

(0.0216) 

-0.0448 

(0.0277) 

-0.0728** 

(0.0365) 

-0.0742 

(0.0478) 

-0.0154 

(0.0229) 

-0.0163 

(0.0218) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.00330 

(0.00375) 

0.00572 

(0.00371) 

0.00488 

(0.00675) 

0.00876 

(0.00640) 

0.00328 

(0.00335) 

0.00585 

(0.00381) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0110*** 

(0.00335) 

-0.00798** 

(0.00369) 

-0.0185*** 

(0.00520) 

-0.0142** 

(0.00565) 

-0.00881*** 

(0.00267) 

-0.00753** 

(0.00378) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.000825 

(0.00921) 

0.00228 

(0.00889) 

-0.000582 

(0.0167) 

0.00430 

(0.0157) 

-0.00113 

(0.00956) 

0.00306 

(0.00934) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0149*** 

(0.00512) 

-0.0174*** 

(0.00546) 

-0.0252*** 

(0.00957) 

-0.0304*** 

(0.00941) 

-0.0115* 

(0.00646) 

-0.0138** 

(0.00568) 

 

Male -0.0111 -0.0616 -0.0259 -0.0909 -0.0382 -0.0820 

 (0.102) (0.125) (0.174) (0.204) (0.0967) (0.113) 

       

Weighted Sample Regression No Yes No Yes No Yes 

N 7477 7477 7477 7477 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Figure 3: Propaganda Effects on People’s Attitudes to Specific Questions, by Age Range

Notes: Effects
larger than 0 indicates propaganda has positive effects on people’s attitudes towards gender equality. Points
indicate average effects. Lines indicate 90% confidence intervals.
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gender equality attitudes in the statements "Male’s ability is innately higher than that of the

female" and "When the economy is bad, women should be fired first". In the age range 13-17,

propaganda increased women’s attitudes towards gender equality in the statement "Male’s

ability is innately higher than that of the female". In the age range 18-25, propaganda

increased women’s gender equality attitudes in the statements "Male’s ability is innately

higher than that of the female" and "When the economy is bad, women should be fired first".

For the statement "Couples should share housework equally", propaganda has significantly

reversed effects on women’s attitudes towards gender equality in the age range 13-17.

Figure 5 shows a comparison of propaganda effects on all men’s attitudes towards gender

equality measured by the above five questions and in all age ranges. In the age range 0-5,

propaganda increased men’s attitudes towards gender equality in the statements "It is more

important for women to marry well than having a career" and "When the economy is bad,

women should be fired first". In the age range 6-12, propaganda increased men’s gender

equality attitudes in the statement "When the economy is bad, women should be fired first".

In the age range 13-17, propaganda increased men’s attitudes towards gender equality in

the statement "Male’s ability is innately higher than that of the female". In the age range

18-25, propaganda had no significant effects on men’s gender equality attitudes in any of

the statements. For the statement "Couples should share housework equally", propaganda

has significantly reversed effects on men’s attitudes towards gender equality in the age range

13-17.

In summary, the results are consistent with our specification. For statements focusing

on acknowledging women’s ability and encouraging women to pursue their career, "Male’s

ability is innately higher than that of the female", "It is more important for women to marry

well than having a career", and "When the economy is bad, women should be fired first",

propaganda has more significant effects. Women are affected in all age ranges. "Male’s ability

is innately higher than that of the female" is affected in all age ranges. It is consistent with

the propaganda that women can do anything that men can do, especially the slogan "Women
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Figure 4: Propaganda Effects on Women’s Attitudes to Specific Questions, by Age Range

Notes: Effects
larger than 0 indicates propaganda has positive effects on people’s attitudes towards gender equality. Points
indicate average effects. Lines indicate 90% confidence intervals.
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Figure 5: Propaganda Effects on Men’s Attitudes to Specific Questions, by Age Range

Notes: Effects
larger than 0 indicates propaganda has positive effects on people’s attitudes towards gender equality. Points
indicate average effects. Lines indicate 90% confidence intervals.
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hold up half the sky" and the song "Who Says Girls Can’t Compete with Guys?". "It is

more important for women to marry well than having a career" is affected in the younger

ages of 0-5 and 6-12. "When the economy is bad, women should be fired first" is significantly

affected in all age ranges except for 13-17.

The effects on men are smaller than women, and are significantly affected before adult-

hood. "Male’s ability is innately higher than that of the female" is affected in the age ranges

6-12 and 13-17. "It is more important for women to marry well than having a career" is

affected in the age range 0-5. "When the economy is bad, women should be fired first" is

affected in the age ranges 0-5 and 6-12.

For the statement "Within a family, women should spend most of their time at home,

and men should spend most of their time on career", the effects are not significant in any of

the age ranges for both men and women. For the statement "Couple should share housework

equally", the reversed effects are significant in the age range 6-12 and 13-17 for both women

and men but has larger reversed effects on men. It is consistent with the propaganda that

women are encouraged to do well in both family and career, and as a result, they experience

the double burden.

6.1.7 Without One-Child Policy, Only Want Boys

Table 11 shows propaganda effects on people’s boy preference. For women and men as a

whole, propaganda has significantly negative effects in the age range 18-25, consistent with

the marriage and childbearing ages. Table 12 shows there is no significant difference between

men and women.

6.2 Placebo Test

In this section, we discuss whether there exists any spurious effects of the propaganda in

mainland China on Taiwanese’ attitudes towards gender equality. I use the baseline specifi-

cation to discuss the correlation. In addition to all provincial realities used in our baseline
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Table 11: Propaganda Effects on Boy Preference

 

Without “One Child” Policy, I 

only want boys.

Probit Probit Logit Logit IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0197 

(0.0138) 

0.0293** 

(0.0135) 

0.0317 

(0.0293) 

0.0523* 

(0.0271) 

-0.00159 

(0.00330) 

0.000325 

(0.00275) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0286 

(0.0264) 

-0.0249 

(0.0328) 

-0.0562 

(0.0525) 

-0.0493 

(0.0641) 

-0.0113** 

(0.00571) 

-0.00893* 

(0.00493) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0135 

(0.0182) 

-0.0244 

(0.0258) 

-0.0256 

(0.0356) 

-0.0500 

(0.0515) 

-0.00527 

(0.00398) 

-0.00424 

(0.00455) 

 

    

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0939*** 

(0.0304) 

-0.0870** 

(0.0378) 

-0.172*** 

(0.0578) 

-0.162** 

(0.0716) 

-0.0217*** 

(0.00680) 

-0.0165** 

(0.00726) 

 

Weighted Sample Regression No Yes No Yes No Yes 

N 7247 7247 7247 7247 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputies in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 12: Propaganda Effects on Boy Preference: Difference by Gender

 

Without “One Child” Policy, I 

only want boys. 

Probit Probit Logit Logit IV IV 

(1) (2) (3) (4) (5) (6) 

       

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0243* 

(0.0135) 

0.0316** 

(0.0138) 

0.0394 

(0.0279) 

0.0552** 

(0.0267) 

-0.000750 

(0.00327) 

0.000679 

(0.00283) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0310 

(0.0260) 

-0.0261 

(0.0312) 

-0.0590 

(0.0526) 

-0.0487 

(0.0621) 

-0.0115* 

(0.00599) 

-0.00903* 

(0.00495) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0200 

(0.0170) 

-0.0327 

(0.0234) 

-0.0364 

(0.0333) 

-0.0637 

(0.0474) 

-0.00603 

(0.00382) 

-0.00535 

(0.00434) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0951*** 

(0.0326) 

-0.0856** 

(0.0404) 

-0.174*** 

(0.0614) 

-0.159** 

(0.0766) 

-0.0218*** 

(0.00708) 

-0.0161** 

(0.00758) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.00825 

(0.00937) 

-0.00500 

(0.00934) 

-0.0150 

(0.0180) 

-0.00761 

(0.0172) 

-0.00142 

(0.00189) 

-0.000624 

(0.00179) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00365 

(0.00814) 

-0.000203 

(0.00761) 

0.00431 

(0.0166) 

-0.00425 

(0.0154) 

0.000190 

(0.00137) 

-0.000146 

(0.00116) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0117 

(0.00840) 

0.0150* 

(0.00883) 

0.0210 

(0.0156) 

0.0264 

(0.0167) 

0.00124 

(0.00112) 

0.00176 

(0.00107) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.00170 

(0.0119) 

-0.00247 

(0.0118) 

0.00423 

(0.0218) 

-0.00382 

(0.0211) 

0.0000944 

(0.00192) 

-0.000551 

(0.00164) 

 

Male -0.0445 -0.00129 -0.0741 0.00637 0.00196 0.00315 

 (0.153) (0.138) (0.305) (0.288) (0.0241) (0.0202) 

       

Weighted Sample Regression No Yes No Yes No Yes 

N 7247 7247 7247 7247 7477 7477 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, are controlled.
Robust standard errors clustered by province are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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analysis, we also control for democracy in all age ranges, since in a democratic society, women

have the right to vote and it will affect people’s attitudes towards gender equality. Taiwan

began its process toward democracy in 1987. In the following subsections, we discuss the

spurious effects on people’s attitudes towards seven statements. Instead of province fixed

effects, we control for county fixed effects.

In addition to the IV strategy we undertake in the baseline analysis, we also drop one

instrument variable, UN World Conference on Women in Beijing and its anniversaries, since

these events could also affect Taiwanese’ attitudes towards gender equality.

Table 13 to Table 26 show the results. For most cases, the mainland propaganda effects

do not exist in Taiwan. For the 1st statement "A working mother can establish just as warm

and secure a relationship with her children as a mother who does not work", in the age range

0-5, there exists a significantly positive effect on women’s agreement to the statement in all

IV strategies, but the effects are not significant in ordered probit and ordered logit strategies

(Table 14). For the 6th statement "A man’s job is to earn money; a woman’s job is to look

after the home and family", in the age range 0-5 and 18-25, men’s agreement is significantly

lower than the one of women in ordered probit and logit strategies, but the effects are not

significant in all IV strategies. For the 7th statement "Politics is man’s thing; a woman is

best not to participate", in the age range 13-17, men’s agreement is significantly higher than

women’s in all strategies, but it is the incorrect sign.

In summary, there is no enough evidence to show there exists a spurious correlation

between propaganda and people’s attitudes towards gender equality.

6.3 Difference-in-Differences

In this subsection, we undertake a difference-in-differences analysis on one similar statement

in both CGSS (2010, 2012, 2013) and TSCS (2012). In CGSS, the statement is "Within

a family, women should spend most of their time at home, and men should spend most of

their time on career". In TSCS, the statement is "A man’s job is to earn money; a woman’s
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Table 13: Spurious Propaganda Effects on Statement 1

 

A working mother can establish 

just as warm and secure a 

relationship with her children as 

a mother who does not work. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0330 

(0.0461) 

0.0325 

(0.0465) 

0.0741 

(0.0820) 

0.0708 

(0.0835) 

0.0705* 

(0.0425) 

0.0784* 

(0.0439) 

0.0366 

(0.0337) 

0.0402 

(0.0319) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0737 

(0.111) 

0.0826 

(0.110) 

0.174 

(0.202) 

0.191 

(0.203) 

-0.0360 

(0.0671) 

-0.0299 

(0.0697) 

0.00427 

(0.0706) 

0.0125 

(0.0717) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0532 

(0.0758) 

0.0541 

(0.0749) 

0.120 

(0.139) 

0.123 

(0.139) 

-0.0256 

(0.0740) 

-0.0197 

(0.0788) 

-0.0251 

(0.0761) 

-0.0242 

(0.0803) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.00940 

(0.0855) 

0.00430 

(0.0845) 

0.0535 

(0.152) 

0.0431 

(0.150) 

-0.0190 

(0.142) 

-0.00111 

(0.149) 

-0.0873 

(0.133) 

-0.0870 

(0.139) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

117



Table 14: Spurious Propaganda Effects on Statement 1: Difference by Gender

 

A working mother can establish 

just as warm and secure a 

relationship with her children as a 

mother who does not work. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0278 

(0.0460) 

0.0282 

(0.0459) 

0.0654 

(0.0817) 

0.0637 

(0.0823) 

0.0951** 

(0.0402) 

0.104** 

(0.0409) 

0.0588* 

(0.0310) 

0.0624** 

(0.0292) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0750 

(0.110) 

0.0846 

(0.109) 

0.172 

(0.202) 

0.190 

(0.201) 

-0.0650 

(0.0671) 

-0.0619 

(0.0699) 

-0.0288 

(0.0799) 

-0.0298 

(0.0797) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0537 

(0.0734) 

0.0551 

(0.0732) 

0.117 

(0.135) 

0.122 

(0.136) 

-0.0634 

(0.0721) 

-0.0610 

(0.0744) 

-0.0801 

(0.0782) 

-0.0909 

(0.0779) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0142 

(0.0857) 

0.00859 

(0.0856) 

0.0542 

(0.155) 

0.0448 

(0.154) 

-0.0662 

(0.130) 

-0.0544 

(0.132) 

-0.173 

(0.126) 

-0.193 

(0.124) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.00572 

(0.0126) 

0.00413 

(0.0130) 

0.0123 

(0.0241) 

0.00932 

(0.0247) 

-0.0082 

(0.0103) 

-0.0095 

(0.0104) 

-0.0052 

(0.0101) 

-0.0062 

(0.0103) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00107 

(0.0131) 

-0.0005 

(0.0132) 

0.0100 

(0.0239) 

0.00647 

(0.0246) 

-0.0080 

(0.0121) 

-0.0087 

(0.0117) 

-0.0073 

(0.0121) 

-0.0081 

(0.0118) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.00246 

(0.0145) 

0.00059 

(0.0148) 

0.00958 

(0.0275) 

0.00632 

(0.0281) 

-0.0063 

(0.0119) 

-0.0071 

(0.0122) 

-0.0062 

(0.0122) 

-0.0073 

(0.0126) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0078 

(0.0240) 

-0.0084 

(0.0233) 

-0.0003 

(0.0454) 

-0.0022 

(0.0445) 

-0.0203 

(0.0188) 

-0.0207 

(0.0174) 

-0.0190 

(0.0193) 

-0.0198 

(0.0182) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 15: Spurious Propaganda Effects on Statement 2

 

A pre-school child is likely to 

suffer if his or her mother works. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0148 

(0.0317) 

0.0114 

(0.0335) 

0.0124 

(0.0637) 

0.00318 

(0.0673) 

-0.0452 

(0.0651) 

-0.0472 

(0.0663) 

-0.0122 

(0.0534) 

-0.0176 

(0.0530) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0348 

(0.0927) 

-0.0251 

(0.0936) 

-0.111 

(0.164) 

-0.0884 

(0.169) 

0.0222 

(0.0619) 

0.0236 

(0.0685) 

-0.0466 

(0.0751) 

-0.0451 

(0.0825) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0578 

(0.0836) 

-0.0423 

(0.0843) 

-0.135 

(0.144) 

-0.102 

(0.147) 

-0.0706 

(0.0769) 

-0.0648 

(0.0815) 

-0.0908 

(0.0893) 

-0.0847 

(0.0935) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0454 

(0.111) 

-0.0101 

(0.118) 

-0.160 

(0.197) 

-0.0884 

(0.211) 

-0.207 

(0.160) 

-0.184 

(0.163) 

-0.158 

(0.176) 

-0.138 

(0.177) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 16: Spurious Propaganda Effects on Statement 2: Difference by Gender

 

A pre-school child is likely to 

suffer if his or her mother works. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0125 

(0.0261) 

0.00933 

(0.0281) 

0.00896 

(0.0526) 

-0.0003 

(0.0561) 

-0.0512 

(0.0577) 

-0.0555 

(0.0608) 

-0.0251 

(0.0443) 

-0.0323 

(0.0445) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0328 

(0.0863) 

-0.0251 

(0.0874) 

-0.111 

(0.153) 

-0.0918 

(0.158) 

0.0281 

(0.0621) 

0.0314 

(0.0663) 

-0.0020 

(0.0831) 

0.00021 

(0.0904) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0559 

(0.0792) 

-0.0417 

(0.0806) 

-0.136 

(0.137) 

-0.105 

(0.141) 

-0.0748 

(0.0777) 

-0.0670 

(0.0829) 

-0.0347 

(0.0943) 

-0.0270 

(0.101) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0646 

(0.107) 

-0.0315 

(0.115) 

-0.198 

(0.193) 

-0.130 

(0.208) 

-0.241 

(0.163) 

-0.219 

(0.169) 

-0.0910 

(0.180) 

-0.0712 

(0.185) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.00916 

(0.0224) 

0.00887 

(0.0222) 

0.0177 

(0.0385) 

0.0178 

(0.0383) 

0.0122 

(0.0187) 

0.0119 

(0.0193) 

0.00871 

(0.0187) 

0.00831 

(0.0192) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0123 

(0.0170) 

0.0144 

(0.0168) 

0.0241 

(0.0319) 

0.0283 

(0.0313) 

0.0108 

(0.0147) 

0.0122 

(0.0150) 

0.0100 

(0.0150) 

0.0113 

(0.0153) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0055 

(0.0166) 

-0.0053 

(0.0165) 

-0.0077 

(0.0304) 

-0.0072 

(0.0302) 

-0.0031 

(0.0136) 

-0.0040 

(0.0143) 

-0.0034 

(0.0143) 

-0.0043 

(0.0149) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0243 

(0.0226) 

0.0262 

(0.0225) 

0.0429 

(0.0422) 

0.0464 

(0.0418) 

0.0210 

(0.0212) 

0.0223 

(0.0217) 

0.0195 

(0.0217) 

0.0207 

(0.0221) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 17: Spurious Propaganda Effects on Statement 3

 

All in all, family life suffers 

when the woman has a full-time 

job. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0188 

(0.0404) 

-0.0143 

(0.0432) 

 

 

 

 

-0.00417 

(0.0506) 

-0.00187 

(0.0498) 

-0.00828 

(0.0312) 

-0.00975 

(0.0323) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0547 

(0.0949) 

-0.0311 

(0.103) 

 

 

 

 

-0.0278 

(0.0766) 

-0.00224 

(0.0833) 

-0.0552 

(0.0830) 

-0.0256 

(0.0893) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0577 

(0.0810) 

-0.0415 

(0.0830) 

 

 

 

 

-0.0695 

(0.0857) 

-0.0387 

(0.0891) 

-0.0911 

(0.0962) 

-0.0607 

(0.0970) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0326 

(0.124) 

-0.0179 

(0.128) 

 

 

 

 

-0.126 

(0.144) 

-0.0741 

(0.155) 

-0.154 

(0.159) 

-0.110 

(0.158) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Ordered logit regressions are not applicable in this case. Robust standard errors
clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 18: Spurious Propaganda Effects on Statement 3: Difference by Gender

 

All in all, family life suffers when 

the woman has a full-time job. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0130 

(0.0386) 

-0.0081 

(0.0406) 

 

 

 

 

-0.0190 

(0.0417) 

-0.0174 

(0.0416) 

-0.0143 

(0.0271) 

-0.0187 

(0.0283) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0615 

(0.0906) 

-0.0384 

(0.0993) 

 

 

 

 

-0.0143 

(0.0766) 

0.0109 

(0.0844) 

-0.0215 

(0.0734) 

0.0153 

(0.0856) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0562 

(0.0757) 

-0.0407 

(0.0781) 

 

 

 

 

-0.0451 

(0.0864) 

-0.0135 

(0.0914) 

-0.0324 

(0.0760) 

0.00917 

(0.0875) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0453 

(0.122) 

-0.0334 

(0.127) 

 

 

 

 

-0.109 

(0.152) 

-0.0571 

(0.165) 

-0.0663 

(0.138) 

-0.0071 

(0.156) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0065 

(0.0131) 

-0.0062 

(0.0133) 

 

 

 

 

0.00435 

(0.0074) 

0.00354 

(0.0075) 

0.00340 

(0.0077) 

0.00297 

(0.0079) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0110 

(0.0162) 

0.0122 

(0.0168) 

 

 

 

 

0.0160 

(0.0104) 

0.0163 

(0.0106) 

0.0158 

(0.0102) 

0.0163 

(0.0104) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0062 

(0.0126) 

-0.0066 

(0.0131) 

 

 

 

 

0.00071 

(0.0064) 

-0.0004 

(0.0071) 

0.00057 

(0.0065) 

-0.0003 

(0.0072) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0138 

(0.0261) 

0.0163 

(0.0257) 

 

 

 

 

0.0239 

(0.0177) 

0.0253 

(0.0173) 

0.0234 

(0.0177) 

0.0252 

(0.0172) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 19: Spurious Propaganda Effects on Statement 4

 

A job is all right, but what most 

women really want is a home 

and children. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.00442 

(0.0323) 

0.0125 

(0.0325) 

0.0127 

(0.0610) 

0.0312 

(0.0623) 

0.0339 

(0.0459) 

0.0377 

(0.0470) 

-0.00100 

(0.0446) 

0.00188 

(0.0470) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0971 

(0.0983) 

0.107 

(0.0940) 

0.165 

(0.188) 

0.188 

(0.181) 

-0.0107 

(0.0902) 

0.00596 

(0.0870) 

0.0310 

(0.0870) 

0.0456 

(0.0850) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0553 

(0.0804) 

0.0565 

(0.0781) 

0.0853 

(0.153) 

0.0887 

(0.150) 

0.0635 

(0.105) 

0.0839 

(0.108) 

0.0641 

(0.105) 

0.0796 

(0.107) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0282 

(0.121) 

-0.0295 

(0.121) 

-0.0784 

(0.220) 

-0.0796 

(0.218) 

0.166 

(0.202) 

0.202 

(0.213) 

0.0956 

(0.199) 

0.122 

(0.203) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01

123



Table 20: Spurious Propaganda Effects on Statement 4: Difference by Gender

 

A job is all right, but what most 

women really want is a home and 

children. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.00871 

(0.0286) 

0.0186 

(0.0298) 

0.0174 

(0.0545) 

0.0391 

(0.0578) 

0.0293 

(0.0408) 

0.0347 

(0.0440) 

-0.0137 

(0.0361) 

-0.0065 

(0.0393) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0879 

(0.102) 

0.100 

(0.0976) 

0.157 

(0.195) 

0.184 

(0.188) 

-0.0078 

(0.0980) 

0.0106 

(0.0933) 

0.00701 

(0.101) 

0.0224 

(0.0983) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0535 

(0.0828) 

0.0555 

(0.0804) 

0.0866 

(0.158) 

0.0920 

(0.154) 

0.0774 

(0.104) 

0.0967 

(0.107) 

0.0444 

(0.113) 

0.0590 

(0.117) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0230 

(0.124) 

-0.0222 

(0.125) 

-0.0669 

(0.226) 

-0.0633 

(0.226) 

0.196 

(0.196) 

0.228 

(0.209) 

0.0652 

(0.204) 

0.0913 

(0.214) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0103 

(0.0119) 

-0.0138 

(0.0118) 

-0.0116 

(0.0251) 

-0.0182 

(0.0241) 

-0.0061 

(0.0074) 

-0.0091 

(0.0069) 

-0.0039 

(0.0076) 

-0.0068 

(0.0070) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00056 

(0.0125) 

-0.0059 

(0.0153) 

0.00589 

(0.0218) 

-0.0067 

(0.0272) 

0.00054 

(0.0075) 

-0.0041 

(0.0087) 

0.00037 

(0.0080) 

-0.0042 

(0.0093) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0001 

(0.0159) 

-0.0032 

(0.0162) 

0.00133 

(0.0312) 

-0.0050 

(0.0317) 

0.00179 

(0.0108) 

-0.0005 

(0.0107) 

0.00098 

(0.0108) 

-0.0015 

(0.0108) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0132 

(0.0170) 

-0.0195 

(0.0207) 

-0.0168 

(0.0280) 

-0.0288 

(0.0352) 

-0.0100 

(0.0098) 

-0.0142 

(0.0112) 

-0.0100 

(0.0103) 

-0.0143 

(0.0119) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 21: Spurious Propaganda Effects on Statement 5

 

Both the man and woman should 

contribute to the household 

income. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0288 

(0.0285) 

0.0334 

(0.0308) 

0.0499 

(0.0548) 

0.0577 

(0.0584) 

0.00325 

(0.0357) 

0.00686 

(0.0342) 

-0.00098 

(0.0269) 

-0.00154 

(0.0263) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0587 

(0.0879) 

0.0625 

(0.0889) 

0.112 

(0.167) 

0.122 

(0.168) 

0.0488 

(0.0645) 

0.0467 

(0.0637) 

0.0197 

(0.0618) 

0.0194 

(0.0629) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0494 

(0.0696) 

0.0471 

(0.0684) 

0.0972 

(0.131) 

0.0943 

(0.126) 

0.0183 

(0.0684) 

0.0203 

(0.0690) 

-0.00445 

(0.0744) 

-0.00474 

(0.0744) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0357 

(0.147) 

0.0342 

(0.153) 

0.0664 

(0.287) 

0.0630 

(0.296) 

-0.0376 

(0.150) 

-0.0233 

(0.151) 

-0.0663 

(0.144) 

-0.0631 

(0.143) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 22: Spurious Propaganda Effects on Statement 5: Difference by Gender

 

Both the man and woman should 

contribute to the household 

income. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0231 

(0.0239) 

0.0279 

(0.0261) 

0.0345 

(0.0453) 

0.0423 

(0.0483) 

0.00180 

(0.0301) 

0.00699 

(0.0290) 

-0.0090 

(0.0264) 

-0.0070 

(0.0253) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0615 

(0.0821) 

0.0674 

(0.0826) 

0.114 

(0.154) 

0.129 

(0.154) 

0.0511 

(0.0598) 

0.0518 

(0.0578) 

0.0297 

(0.0464) 

0.0385 

(0.0465) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0459 

(0.0652) 

0.0464 

(0.0642) 

0.0853 

(0.122) 

0.0893 

(0.117) 

0.0270 

(0.0528) 

0.0298 

(0.0513) 

0.00949 

(0.0550) 

0.0193 

(0.0568) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0536 

(0.136) 

0.0540 

(0.142) 

0.0900 

(0.265) 

0.0926 

(0.273) 

0.00233 

(0.126) 

0.0133 

(0.127) 

-0.0273 

(0.102) 

-0.0102 

(0.105) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.00656 

(0.0164) 

0.00508 

(0.0163) 

0.0202 

(0.0305) 

0.0169 

(0.0303) 

0.00169 

(0.0130) 

-0.0002 

(0.0130) 

0.00094 

(0.0134) 

-0.0006 

(0.0133) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0060 

(0.0163) 

-0.0088 

(0.0169) 

-0.0022 

(0.0333) 

-0.0091 

(0.0348) 

-0.0072 

(0.0114) 

-0.0093 

(0.0120) 

-0.0082 

(0.0113) 

-0.0100 

(0.0118) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0180 

(0.0127) 

0.0132 

(0.0130) 

0.0398 

(0.0252) 

0.0298 

(0.0259) 

0.00742 

(0.0104) 

0.00373 

(0.0111) 

0.00631 

(0.0103) 

0.00284 

(0.0109) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0080 

(0.0276) 

-0.0138 

(0.0282) 

-0.0054 

(0.0541) 

-0.0183 

(0.0559) 

-0.0084 

(0.0205) 

-0.0127 

(0.0212) 

-0.0098 

(0.0203) 

-0.0137 

(0.0210) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 23: Spurious Propaganda Effects on Statement 6

 

A man's job is to earn money; a 

woman's job is to look after the 

home and family. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0117 

(0.0476) 

0.0189 

(0.0493) 

0.0160 

(0.0911) 

0.0290 

(0.0939) 

0.0635 

(0.0636) 

0.0663 

(0.0702) 

0.0340 

(0.0523) 

0.0391 

(0.0564) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.00332 

(0.112) 

0.00302 

(0.114) 

-0.0126 

(0.210) 

-0.00175 

(0.214) 

-0.0996 

(0.117) 

-0.0738 

(0.120) 

-0.0579 

(0.121) 

-0.0374 

(0.127) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0180 

(0.0871) 

-0.0102 

(0.0873) 

-0.0399 

(0.160) 

-0.0266 

(0.161) 

-0.119 

(0.126) 

-0.0951 

(0.134) 

-0.115 

(0.126) 

-0.0942 

(0.134) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0269 

(0.122) 

-0.0180 

(0.121) 

-0.0240 

(0.223) 

-0.00692 

(0.223) 

-0.141 

(0.252) 

-0.110 

(0.262) 

-0.197 

(0.223) 

-0.168 

(0.228) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 24: Spurious Propaganda Effects on Statement 6: Difference by Gender

 

A man's job is to earn money; a 

woman's job is to look after the 

home and family. 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0214 

(0.0485) 

0.0296 

(0.0500) 

0.0306 

(0.0953) 

0.0443 

(0.0978) 

0.0595 

(0.0646) 

0.0631 

(0.0715) 

0.0232 

(0.0508) 

0.0277 

(0.0548) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0192 

(0.117) 

-0.0122 

(0.118) 

-0.0334 

(0.223) 

-0.0198 

(0.225) 

-0.0972 

(0.121) 

-0.0709 

(0.124) 

-0.0248 

(0.120) 

0.00135 

(0.125) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0169 

(0.0896) 

-0.0096 

(0.0897) 

-0.0299 

(0.169) 

-0.0168 

(0.168) 

-0.104 

(0.122) 

-0.0791 

(0.130) 

-0.0433 

(0.125) 

-0.0162 

(0.133) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0256 

(0.130) 

-0.0190 

(0.128) 

-0.0017 

(0.243) 

0.0111 

(0.239) 

-0.133 

(0.231) 

-0.104 

(0.239) 

-0.0880 

(0.216) 

-0.0515 

(0.222) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.023** 

(0.0118) 

-0.025** 

(0.0121) 

-0.041** 

(0.0192) 

-0.043** 

(0.0197) 

-0.0159 

(0.0116) 

-0.0179 

(0.0119) 

-0.0134 

(0.0113) 

-0.0155 

(0.0116) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00022 

(0.0089) 

-0.0032 

(0.0095) 

-0.0006 

(0.016) 

-0.0056 

(0.0179) 

0.00919 

(0.0083) 

0.00630 

(0.0091) 

0.0108 

(0.0087) 

0.00796 

(0.0095) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0149 

(0.0124) 

-0.0172 

(0.0122) 

-0.0249 

(0.0219) 

-0.0279 

(0.0219) 

-0.0085 

(0.0123) 

-0.0106 

(0.0122) 

-0.0072 

(0.0132) 

-0.0094 

(0.0131) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0285 

(0.0179) 

-0.0312* 

(0.0183) 

-0.0578* 

(0.0311) 

-0.0611* 

(0.0327) 

-0.0128 

(0.0171) 

-0.0147 

(0.0172) 

-0.0105 

(0.0168) 

-0.0125 

(0.0172) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 25: Spurious Propaganda Effects on Statement 7

 

Politics is man’s thing; a woman 

is best not to participate. 

 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0121 

(0.0452) 

-0.0107 

(0.0435) 

0.0160 

(0.0911) 

0.0290 

(0.0939) 

-0.00249 

(0.0266) 

0.00106 

(0.0276) 

-0.0222 

(0.0261) 

-0.0220 

(0.0271) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0602 

(0.0766) 

-0.0353 

(0.0777) 

-0.0126 

(0.210) 

-0.00175 

(0.214) 

-0.0559 

(0.0773) 

-0.0393 

(0.0781) 

-0.0812 

(0.0685) 

-0.0661 

(0.0700) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0535 

(0.0682) 

-0.0333 

(0.0685) 

-0.0399 

(0.160) 

-0.0266 

(0.161) 

-0.0583 

(0.0735) 

-0.0405 

(0.0783) 

-0.0906 

(0.0717) 

-0.0777 

(0.0748) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0395 

(0.0981) 

0.00112 

(0.101) 

-0.0240 

(0.223) 

-0.00692 

(0.223) 

-0.0732 

(0.119) 

-0.0348 

(0.132) 

-0.142 

(0.108) 

-0.117 

(0.115) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputy in National Congress, and
democracy, are controlled. Robust standard errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 26: Spurious Propaganda Effects on Statement 7: Difference by Gender

 

Politics is man’s thing; a woman is 

best not to participate. 

 

Ordered 

Probit 

Ordered 

Probit 

Ordered 

Logit 

Ordered 

Logit 

IV IV IV  

(no 

world) 

IV  

(no 

world) 

(1) (2) (3) (4) (5) (6) (7) (8) 

         

Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0166 

(0.0456) 

-0.0146 

(0.0431) 

 

 

 

 

-0.0062 

(0.0250) 

-0.0011 

(0.0257) 

-0.0324 

(0.0243) 

-0.0338 

(0.0251) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0646 

(0.0812) 

-0.0383 

(0.0828) 

 

 

 

 

-0.0576 

(0.0760) 

-0.0415 

(0.0766) 

-0.0657 

(0.0695) 

-0.0480 

(0.0716) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0611 

(0.0703) 

-0.0392 

(0.0709) 

 

 

 

 

-0.0526 

(0.0678) 

-0.0359 

(0.0714) 

-0.0651 

(0.0694) 

-0.0494 

(0.0724) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0375 

(0.103) 

0.00405 

(0.105) 

 

 

 

 

-0.0520 

(0.108) 

-0.0157 

(0.119) 

-0.0951 

(0.105) 

-0.0683 

(0.110) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0102 

(0.0090) 

0.0100 

(0.0102) 

 

 

 

 

0.00696 

(0.0048) 

0.00722 

(0.0054) 

0.00688 

(0.0048) 

0.00740 

(0.0055) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.00856 

(0.0163) 

0.00921 

(0.0156) 

 

 

 

 

0.00754 

(0.0068) 

0.00824 

(0.0063) 

0.00676 

(0.0066) 

0.00751 

(0.0061) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0204** 

(0.0099) 

0.0205* 

(0.0106) 

 

 

 

 

0.0112** 

(0.0052) 

0.0118** 

(0.0057) 

0.0100** 

(0.0051) 

0.0105* 

(0.0055) 

 

Male

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0163 

(0.0178) 

0.0208 

(0.0178) 

 

 

 

 

0.0138 

(0.0086) 

0.0171* 

(0.0088) 

0.0127 

(0.0086) 

0.0158* 

(0.0087) 

 

Weighted Sample Regression No Yes No Yes No Yes No Yes 

N 942 942 942 942 942 942 942 942 

Notes: County fixed effects, cohort fixed effects, province-cohort fixed effects, demographic information,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of
year of schooling among people between 25-29, percentage of female deputies in National Congress, and
democracy, are controlled. Ordered logit regressions are not applicable in this case. Robust standard errors
clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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job is to look after the home and family". The only similar statement might not be a good

one for us, since in the baseline CGSS analysis, we do not find that propaganda has robustly

significant effects on all people, women, and men’s agreement to the statement (Figure 3, 4,

5). However, with the difference-in-differences analysis, we find that the baseline strategies

may underestimate the propaganda effects on mainland Chinese women but overestimate

the effects on mainland Chinese men.

Table 27 shows the results of the difference-in-differences analysis. Consistent with

the baseline, propaganda has no effects on people’s agreement to the statement. Table

28 shows the results of the analysis with male interaction. There exists a robust posi-

tive correlation between mainland China’s propaganda at the age range 0-5 and Taiwanese

women’s agreement to the statement. However, the coefficient of the interaction term of

(PeoplesDaily ×MediaCoveragep)ik and MainlandChinai is significantly negative in the

age range 0-5. This indicates propaganda promoted the attitudes to gender equality of

women in mainland China and the baseline strategies are likely to underestimate the effects.

However, there is a different story for men in mainland China. Compared with men in Taiwan

without propaganda, mainland Chinese men tend to disagree with the statement, but under

the influence of propaganda in the age range 0-5, 13-17, and 18-25, men in mainland China

tend to agree with the statement. In baseline CGSS analysis among all statements, we only

find that propaganda has robustly negative effects on mainland Chinese men’s agreement to

the statement "When the economy is bad, women should be fired first" in the age range 0-5

and 6-12 (Figure 5). Now we find that propaganda may have counter-acting effects on men’s

attitudes to gender equality.
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Table 27: Difference-in-differences Analysis

 

Within a family, women should 

spend most of their time at home, 

and men should spend most of 

their time on career 

Ordered 

Probit 

IV IV 

(no world conference) 

(1) (2) (3) 

    

Gender Equality in Propaganda

×Media Coverage 0 − 5 

0.0177 

(0.0369) 

0.0251 

(0.0452) 

0.0198 

(0.0549) 

 

Gender Equality in Propaganda

×Media Coverage 6 − 12 

0.0665 

(0.0935) 

-0.0267 

(0.104) 

0.0161 

(0.116) 

 

Gender Equality in Propaganda

×Media Coverage 13 − 17 

0.0343 

(0.0751) 

-0.0781 

(0.115) 

-0.0124 

(0.124) 

 

Gender Equality in Propaganda

×Media Coverage 18 − 25 

0.0167 

(0.108) 

-0.156 

(0.207) 

-0.0452 

(0.210) 

 

MainlandChina

×Gender Equality in Propaganda

×Media Coverage 0 − 5 

-0.0230 

(0.0385) 

-0.0332 

(0.0472) 

-0.0280 

(0.0565) 

 

MainlandChina

×Gender Equality in Propaganda

×Media Coverage 6 − 12 

-0.0750 

(0.0952) 

0.0150 

(0.106) 

-0.0324 

(0.117) 

 

MainlandChina

×Gender Equality in Propaganda

×Media Coverage 13 − 17 

-0.0392 

(0.0775) 

0.0721 

(0.115) 

0.00260 

(0.125) 

 

MainlandChina

×Gender Equality in Propaganda

×Media Coverage 18 − 25 

-0.0380 

(0.110) 

0.129 

(0.211) 

0.00751 

(0.215) 

 

MainlandChina 23.55 -27.77 11.95 

 (68.21) (110.5) (105.4) 

    

N 8419 8419 8419 

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, and democracy,
are controlled. Regressions are not weighted. Logit model is not applicable in this case. Robust standard
errors clustered by county are reported in parentheses.
∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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Table 28: Difference-in-differences Analysis with Interactions
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Table 29: Difference-in-differences Analysis with Interactions, continue

Notes: Province fixed effects, cohort fixed effects, province-cohort fixed effects, demographic informations,
provincial reality at all age ranges, including GDP per capita, percentage of Internet user, gender gap of year
of schooling among people between 25-29, percentage of female deputy in National Congress, and democracy,
are controlled. Regressions are not weighted. Logit model is not applicable in this case. Robust standard
errors clustered by county are reported in parentheses. ∗p < 0.10, ∗ ∗ p < 0.05, ∗ ∗ ∗p < 0.01
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7 Conclusions

This study reveals that gender-equality promoting propaganda has long-run effects on peo-

ple’s attitudes towards women’s participation in the workforce in China. We observe that

propaganda has larger effects on women than men. Women are affected by propaganda ex-

posure before age 26, while men were affected by exposure before adulthood. It is shown

that gender-equality promoting propaganda is remarkably effective in convincing people to

endorse women’s participation in the workforce, despite the stronghold of traditional gender

roles in China. We also note that the propaganda message is not entirely progressive: while

it liberates women in the public sphere, women are still expected to be heavily burdened

by housework. This further evidence corroborates the persuasiveness of propaganda; public

opinion shifts not because of the progressiveness of the message, but it changes exactly as

propaganda intends.

Consistent results from different strategies confirm the long-term causal effect of propa-

ganda on people’s attitudes. The media censorship in China helps us to eliminate confound-

ing factors, but this special context does not necessarily preclude the generalization of the

results. Most developing countries still have very high gender inequality and low female labor

force participation rates, even though economic growth and gender equality are positively

correlated with each other. Gender inequality, especially the disapproval of women’s role in

the workforce would reduce female labor force participation and hinder economic develop-

ment. It would be more efficient for governments in developing countries with severe gender

inequality to change people’s attitudes first.

We also find that more intense exposure to gender-equality promoting propaganda be-

tween the ages 18 to 25 reduce both women’s and men’s preference for sons in the absence

of the one-child policy. As the one-child policy began to be phased out in 2015, this find-

ing suggests that more intense gender-equality propaganda could help to alleviate China’s

heavily skewed sex ratio.

The message of gender-related propaganda is also changing in China: compared to his
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predecessors, Xi Jingping, the president of China, has repeatedly emphasized women’s fa-

milial responsibility on different occasions. In his speech on the 2015 International Women’s

day, he stressed that "We should pay attention to the unique role women plays in social

life and family life." Given the findings of this study, we expect this updated propaganda

message to further aggravate women’s double burden in China.

In future research, we plan to examine whether changes in gender equality attitudes

leads to an increase in female labor force participation. We also plan to use the same

methodology to explore whether local government officials who grew up in an era in which

the central government endorsed the free market system, such as the period immediately

after the Open-Door Policy in 1978, were more open to business-friendly policies when they

were in office, thus leading to better economic growth, partially explaining the recent Chinese

economic growth miracle.
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Data Appendix
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Table 30: Summary Statistics
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Summary Statistics, continue
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Do Food Stamps Need More Restrictions?*

 

1. Introduction 

Obesity has become an increasingly exigent issue in the United States. In 2011–2014, 36.5% 

adults and 17% youth are obese. These rates have been more than doubled since 1970s (National 

Center for Health Statistics Data Brief, 2015). The rising trend of obesity pandemic has been well 

documented in many previous health economics studies (Cutler et al. 2003, Chou et al. 2004). Far 

from being just a cosmetic problem, obesity greatly raises risks for a long list of health problems 

(e.g. coronary heart disease, cancers, type-2 diabetes, to name a few), many of which are the 

leading causes of deaths in the U.S. These health complications undoubtedly reduce personal 

productivity and welfare; moreover, it aggravates the already unsustainable health care costs. In 

short, the socioeconomic need to curb obesity is more urgent than ever.  

Amidst the overall increasing trend, one seemingly paradoxical aspect of this pandemic 

cannot be ignored is the close linkage between low income population (adults and children alike) 

and the prevalence of obesity. In a study using 2003 to 2007 Panel Study of Income Dynamics 

(PSID) data on household heads, inverse relationship was found between Body Mass Index (BMI) 

and wages (Kim and Leigh, 2010). Also, from 1971 to 2002, the severity of obesity (measured by 

                                                            
* I am grateful to Moshe Buchinsky, and Thomas Rice for their guidance. I thank Connan Snider for his helpful 
comments. Author email: guming211@gmail.com 
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weight exceeding the overweight threshold) were 5.1 to 6.5 percentage points higher among the 

poor compared to the non-poor. (Jollife, 2011)  

One contentious potential policy aiming to solve this problem is to limit the usage of food 

stamps (currently known as the Supplemental Nutrition Assistance Program, or SNAP). Currently, 

the Food and Nutrition Act of 2008 only precludes alcoholic beverages, tobacco products, hot food 

and any food sold for on-premises consumption and non-food items (e.g. pet food, vitamins and 

other supplements). However, because there is no distinguishing of luxury or non-nutritious food 

due to administrative costs and a lack of clear standards that define the healthfulness of individual 

food item (as opposed to an evaluation of the healthfulness of diet), certain items such as soft 

drinks, candy, cookies etc. are still considered as eligible food items. 

While much of the discussion were politically motivated, this study aims to provide 

evidence on the effectiveness, or the lack thereof, of such potential restriction. First, we need to 

keep in mind that food subsidy acts as a positive income shock. Suppose there is no difference in 

tastes due to participation of the subsidy program, then the reason why lower income households 

choose less healthy food is because the healthy foods are too expensive; namely, these families 

purchase more calorie-dense food items to stretch their budget, which inadvertently causes obesity. 

Then food subsidy without any restriction, by solely providing an upward shift in income, would 

solve the problem. However, if preferences in food consumption is different between lower income 

households and higher income households, then such restriction would be helpful in changing 

consumption pattern and hence help combating the obesity problem.  

As many health economists noted, obesity is an arithmetic problem: people gain weight 

when they consume more calories than they expend. This study focuses on isolating the change in 
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calorie intake pattern as a result of increase in income. For baseline estimation, I examine the total 

calories consumed by individuals who recently dropped out of SNAP. Also, due to an interest in 

popular media on whether to allow food subsidy in fast food joints, I then examined the 

consumption pattern of calories by their commercial sources. For a further extension, I examine 

the pattern of consumption by their macro nutrients sources given the policy interest in fat tax and 

sugar tax.2 Using the National Health and Nutrition Examination Survey data from 2007-2014, I 

have found little significant income effect on calorie consumption pattern, whereas grocery store 

accessibility has some effect. After accounting for demographic variations, including education 

level, there are substantial variation in calorie consumption patterns that are unexplained, which 

may be due to factors such as household fixed effect.  

The rest of the paper is organized as follows: In Section 2 I provide a review of literature; 

Section 3 provides brief background information on the Supplemental Nutrition Assistance 

Program (SNAP); Section 4 outlines my methodology and estimation model; Section 5 describes 

data; I then provides estimation results in Section 6; and Section 7 concludes. 

 

2. Literature Review 

Many studies have attempted to parse out the factors contributing to the prevalence of 

obesity among the low-income population. Common culprits are food prices (Grossman et al, 2013; 

Chou et al. 2004; McGeeney and Mendes, 2013), lack of accessibility to full-service grocery stores 

and farmer’s markets (Beaulac et al., 2009; Larson et al., 2009), and worse quality produce in the 

                                                            
2 Calories comes from one of the three macro nutrients: protein, sugar and fat. Each gram of protein yields 4 
calories, each gram of sugar yields 4 calories and each gram of fat yield 9 calories (American Heart Association) 
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neighborhood (Zenk et al., 2006).3,4 Also, mixed results on food subsidy's effectiveness are found 

(Kimbro and Rigby, 2010).5 

These studies generally attribute the root of the problem to consumer environment. 

However, rarely they consider intrinsic personal/household preferences. In one study on evaluation 

of fast food restaurants’ contribution to calorie consumption, Anderson and Matsam (2011) used 

placement of Interstate Highways in rural areas as an instrumental variable for price of restaurants 

to show that consumers offset calories from restaurant meals by eating less at other times. In other 

words, even though people are served larger servings in restaurants and consumers ended up 

consuming more calories per meal in restaurants than eating at home, consumers off-set the 

consumption during other time of the day, and there is evidence that people self-select into eating 

                                                            
3 Grossman et al. (2013): Using computed county-level at-home calorie price (computed from 21 food items) and real 
price of fast food restaurant (computed from 3 food items from three major fast food chains respectively), the authors 
showed reduced form evidence that increase in the price of a calorie regardless of its source (at home vs. fast-food 
restaurant) would improve obesity outcomes among youths. However, the authors' computational methodology 
imposes the assumption that all households within the county faces the same food price, while this may be true for 
prices at fast-food restaurants, it is not convincing that everyone faces the same grocery price (it is commonly known 
that some grocery chain are more expensive than others due to factors such as shopping ambiance and different grocery 
chain attracts clientele of different demographics). Additionally, computing the county-level price of calorie using 21 
food items (the authors did not provide an explanation as why the particular 21 items were chosen) do not provide a 
full picture of what an average American household purchases due to the ever-increasing diversity in the U.S.  
Chou et al. (2004): using the same data series as Grossman et al. 2013, calculated food price at home and fast food 
price. They also used the Census of Retail Trade to impute the weighted average of cost of a meal (using midpoint of 
price categories and number of restaurant in each categories), data is imputed at the state level. The authors have 
shown that real fast-food restaurant price, the real food at home price and the real full-service restaurant price have 
negative and significant effects at weighted sample means of BMI and obesity dummy. 
McGeeney and Mendes (2013): Using census tract level data on income and grocery store availability, this recent 
Gallup study has linked obesity with low income rather than low access. However, this study relies on zip code level 
rather than individual level of obesity data. 
 
4 In Zenk et al. (2006), 304 food stores in Detroit, Michigan was evaluated on fresh fruit and vegetable availability, 
selection, quality, and price. The authors concluded there are four times more liquor stores and fewer grocery stores 
per 100,000 residents in African-American, low SEP community compared to the racially heterogeneous, middle SEP 
community. Even controlling for store types, mean quality of fresh produce significantly differ in communities with 
different racial composition and SEP levels. 
 
5 In cities with high food prices, food subsidy contributes to the obesity problem. However, subsidized meals at 
school or day care are beneficial. 
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at restaurants, that is, people who would otherwise consume more at home choose to eat at 

restaurants more often.  

Another worth noting study revealed that women with higher education living in 

disadvantaged areas have relatively lower chance of being obese compared to their counterpart 

with lower education level, whereas income does not play as a significant of a role (Williams et al. 

2013). Labor economics literature has associated with education level with time preference. It is 

therefore not a surprise that education is closely associated with BMI through preference.  

This study reveals that among the lower income population in the U.S., income's role in 

shaping calorie consumption pattern is minimal, and grocery store accessibility has some effect on 

consumer choice. However, there is a substantial part of consumer choice cannot be explained by 

observables including education level, in addition to income and grocery store accessibility. 

Further investigation on consumer preference formation is needed in order to combat the obesity 

pandemic.  

 

3. Background Information on the Supplemental Nutrition 

Assistance Program (SNAP) 

Started in 1974 as a nationwide program, the Supplemental Nutrition Assistance Program 

(SNAP) offers low-income households monthly subsidy to purchase food items.6 As of July 2004, 

eligible households in all 50 states, the District of Columbia, the Virgin Islands, and Guam receive 

                                                            
6 At the time, it is known as Food Stamp Program 
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electronic deposits on their SNAP EBT accounts and they can use EBT cards the same way as they 

would use a regular debit card to purchase food at authorized SNAP retailers. The level of benefits 

depends on the household income and certain expenses. Remaining balance in the SNAP EBT 

account are carried over to the next month. SNAP EBT accounts are deleted if not used for over a 

year. To give some perspective of the extent of the current program, in 1999, 18,183,000 people 

were enrolled in the program, receiving total benefit of 15,769.40 million dollars; in 2010, 

40,302,000 people were enrolled in the program and receiving total benefit of 64,702.16 million 

dollars. 

 

3.1 Enrollment Eligibility 

SNAP is a resource and income tested program. Households must meet both gross and net 

income limits requirement, or all household members are receiving Temporary Assistance for 

Needy Families, Supplemental Security Income, or other general assistance.  

3.1.1 Income Requirement 

Table 1 and Table 2 present the monthly income eligibility standards for fiscal year 2008 

through 2014.7,8  

 

 

                                                            
7 Fiscal year runs from October 1 of the previous year to September 30 of current year. For example, fiscal year 
2008 runs from Oct. 1, 2007 to Sept. 30, 2008 
 
8 Source: https://www.fns.usda.gov/snap/cost-living-adjustment-cola-information 
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3.1.2 Work Requirement 

With the exception of children, elderly, pregnant women, and persons with physical and mental 

limitations, able-bodied adults must fulfill certain work requirements.9 In addition, able-bodied 

adults, between age 18 to 49, without dependent children are required to work or participate in a 

work program for at least 20 hours per week in order to receive SNAP benefits for more than 3 

months in a 36-month period.  

Students in college or other institutions may be eligible for the SNAP benefits if they fulfill 

the following requirements:  

 Get public assistance benefits under a Title IV-A program of the Social Security Act; 

 Take part in a State or federally financed work study program; 

 Work at least 20 hours a week; 

 Are taking care of a dependent household member under the age of 6; 

 Are taking care of a dependent household member over the age of 5 but under 12 and do 

not have adequate child care to enable them to attend school and work a minimum of 20 

hours, or to take part in a State or federally financed work study program; or 

 Are assigned to or placed in a college or certain other schools through: 

                                                            
9 People who are 60 years or older are considered as elderly in SNAP. Individuals are considered as disabled if they 
meet one of the following criteria: 1. Receive Federal disability or blindness payments under the Social Security 
Act, including Supplemental Security Income (SSI) or Social Security disability or blindness payments. 2. Receive 
State disability or blindness payments based on SSI rules. 3. Receive a disability retirement benefit from a 
governmental agency because of a permanent disability. 4. Receive an annuity under the Railroad Retirement Act 
and are eligible for Medicare or are considered disabled under SSI. 5. Veteran who is totally disabled, permanently 
homebound, or in need of regular aid and attendance. 6. Surviving spouse or child of a veteran who is receiving VA 
benefits and is considered permanently disabled. 
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 A program under the Workforce Innovation and Opportunity Act of 2014, 

 A program under Section 236 of the Trade Act of 1974, 

 An employment and training program under the Food Stamp Act, or 

 An employment and training program operated by a State or local government. 

 Also, a single parent enrolled full time in college and taking care of a dependent 

household member under the age of 12 can get SNAP benefits if otherwise eligible. 

3. Asset limit 

In 1996, the adoption of broad-based categorical eligibility (BBCE) allows a state to raise 

its asset limit above the $2,000 federally established level ($3,250 for households with elderly or 

disabled members) that was established in 1986. Since then, states have gradually started to 

implement BBCE. As of 2016, with the exception of 16 states (See Table 3), all the other states 

have eliminated SNAP asset limit.  

 

3.2 Eligible Food Items 

Households can use SNAP benefit to purchase foods, including seeds and plants that 

produces the foods. Alcoholic beverages, tobacco products, nonfood items (such as pet foods and 

household supplies, ornamental items), vitamins and medicines, food to be eaten in the store and 

hot foods are not eligible. The program does not define “junk food” or luxury items: items such as 

soft drinks, candy, cookies, snack crackers, ice cream, seafood, steak, and bakery cakes are eligible.  
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4. Methodology 

Enrolling in SNAP imposes two changes onto participating households: first, households 

face an increase in income. The de facto income pertaining to food purchase (excluding dining out) 

of a participating household becomes the sum of the household income and the SNAP subsidy 

benefit. Second, this household experiences a decrease in price per unit of calorie. Under the 

federal law, purchases made with SNAP benefits are non-taxable. While this regulation does not 

affect prices of most grocery items, it effectively lowers the prices of taxable eligible foods (e.g. 

candy, confectionary, and soft drinks), which are often calorie-dense.  

An ideal food subsidy program should serve duo purposes: increase food security of the 

participating households and contribute to a healthier diet. This study is based on the following 

two premises: first, SNAP has already achieved the first goal.10 Second, given the prevalence of 

obesity among the low-income population, which is closely linked to the overconsumption of 

calories, SNAP has yet to achieve the second goal. Given that the price effect of SNAP would 

unambiguously increase the calorie-intake of the participating households, the aim of this study is 

to determine whether an increase in income can reduce calorie consumption therefore lead to better 

weight management among low income households.  

In order for SNAP to help households achieve a healthy diet, it is important for researchers 

and policy makers to answer the following question: do low-income households consume a 

suboptimal diet because they like it (preference) or because they could not afford a healthier diet 

(income)? If it is due to the latter, households will shift into a healthier diet pattern by receiving 

                                                            
10 As Table 5 presents, currently enrolled households are no more food insecure than households that are considerd 
to be no longer in need of the subsidy benefits by policy makers.  
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enough income boost through subsidy. However, if it is due to household preference, then more 

restriction for SNAP may be needed in order to improve household food consumption patterns.  

Assuming that preference for calorie consumption does not vary with time, that is, 

preference for calorie consumption is a household fixed effect, then an ideal solution to obtain the 

income effect on calorie consumption would be to obtain the first difference estimate using panel 

data after parsing out household fixed effect. However, with only access to multiple years of cross-

sectional data (See Section 5 for more detail), I propose e a different solution: I compare the calorie 

consumption patterns of a set of low-income households who have experienced non-trivial income 

increase to those of their counterparts who did not experience such change. From the data, I can 

observe when was the last time (in days) an individual’s household has received SNAP subsidy 

and the dollar amount of that subsidy. Since SNAP is a resource and income tested subsidy 

program, I identify adults who have recently dropped out of SNAP, but otherwise fulfill work 

requirements and asset limits, as well as recently dropped out elderly, pregnant women and people 

with disabilities. After adding these restrictions, the most likely reason why their households are 

no longer enrolled is that they have received a non-trivial income increase thus no longer fulfill 

the income requirement. A rational household would only drop out of SNAP due to a sufficiently 

large income increase, such that its new income is at least as large as its de facto income when it 

was receiving the subsidy. I can then contrast the calorie consumption patterns of these individuals 

to individuals from households which were, at the time of the interview, still receiving the same 

amount of food subsidy. In essence, the currently enrolled are counterfactuals to those who 

recently dropped out. In short, recently dropped out individuals experience two changes: a 

sufficiently large income increase, and higher price per unit of calorie (since they now need to pay 

sales tax on taxable food items. The price effect would lead these households to reduce their 
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calorie-intake. Though we cannot distinguish the income effect from the price effect on calorie-

intake reduction, we can obtain an upper bound of the effect of an income increase on calorie-

intake reduction.  

 

Model 

Following Timmer and Alderman (1979), equation (1) presents the general specification 

of the total calorie demand (C ) for individual i from household h in survey year t:  

C f P , 𝑌 , 𝐻 , 𝐷 ,  𝑇    (1) 

where P  is the price per unit of calorie faced by the household, which depends on their 

consumption basket. 𝑌  is the household income in year t. 𝑁  is the size of the household. 𝐷  is 

the demographic information of individual i, including age, gender, education attainment, marital 

status, race and ethnicity.  And  𝑇  is the household taste for calorie-consumptions. 

Given equation (1), I estimate the following statistical model at the individual level:  

C α  𝛽 𝐷𝑟𝑜𝑝𝑝𝑒𝑑 𝑓𝑟𝑜𝑚 𝑆𝑁𝐴𝑃 𝑋 ∙ Γ δ𝑆 INC ω 𝛾 u    (2) 

where C is the total calories consumed by the individual. {Dropped from SNAP} is an indicator 

variable, which equals to one if the individual whose household dropped out of SNAP recently, S 

is the amount of subsidy the household received last time, and X is a vector of demographic 

variables including age, gender, whether graduated from high school, marital status, Hispanic 

origin, race, and household size. INC denotes a set of dummy variables for each income category. 

Because I am combining four waves of cross-sectional data, I also add survey wave fixed effect 



152 
 

ω  to account for possible time trend. And 𝛾  indicates day of the week fixed effect. My parameter 

of interest is β, which measures the income effect on calorie consumption. 

When identifying households that recently dropped out of SNAP, I use several different 

specifications, similar to the idea of bandwidth in Regression Discontinuity (RD) design. In this 

study, I report all results by the following “windows”: households dropped out within 60 days, 90 

days, 120 days, 150 days, and 180 days.  

There are several other contributing factors to the obesity pandemic among the low-income 

population. For example, researchers have argued that one such contribution factor is that fast food 

restaurants are more readily available in low-income communities (Fleischhacker et al., 2011; 

Hilmers et al., 2012; Kestens & Daniels, 2010). Using the same set up, I am able to examine how 

does an income increase affect calorie-intake from fast food restaurant, as well as calories 

consumed from eating out in general (including all types of restaurant, vending machine, cafeteria 

etc.). In addition, research has linked obesity to consumption of energy-dense foods, which are 

often high in sugar and fat. To provide a fuller picture of how household calorie consumption 

patterns can be affected by an increase in income, I distinguish the income effects on calorie-intake 

from different macro nutrients, particularly, those of contention: sugar, calories from fat, calories 

from saturated fatty acids, and fractions of calories coming from sugar and fractions of calories 

coming from fat. 
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5. Data 

The dataset used in this study is the National Health and Nutrition Examination Survey 

(NHANE) 2007-2014. It is a survey designed to assess the health and nutritional status of civilian 

non-institutionalized adults and children in the United States. It contains both interviews and 

physical examination of selected subjects. Each year, about 5000 individuals are sampled to 

represent the U.S. population of all ages, and persons 60 and older, African Americans, and 

Hispanics are over sampled. Beginning in 1999, the data is publicly released in 2-year cycles in 

order to provide estimates with more stable variance and to protect subjects' identities. In general, 

a four-stage sample design was used: in the first stage, the PSUs are selected (PSUs are mostly 

counties and sometimes combined counties) with probabilities proportionate to a measure of size 

(PPS); in the second stage, census blocks or combination of blocks are selected based on census 

data, again, with PPS; DUs (including dormitories) are selected in the third stage and then persons 

within the DUs or households were selected in the final stage after screening. The four cycles 

chosen for this study (2007-2008, 2009-2010, 2011-2012, 2013-2014) due to the availability of 

household saving and asset information, which was not previously available, and no dietary data 

has released in later waves.  

This study does not utilize the physical examination data. The modules of interests are 

Demographic Data, Questionnaire Data and Dietary Data. The Demographic Data module contains 

demographic information, including gender, age, household income category, ratio of household 

income to poverty guidelines, education level, marital status, and employment status of each 

subject. The Questionnaire module contains Consumer Behavior section, and Food Security 

section, In the Consumer Behavior module, subjects report how long it takes (in minutes) to go to 
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a grocery store. Food Security section contains personal interview data on household and 

individual food security, as well as SNAP program benefit. 

In the Dietary module, subjects are asked to fill in two 24-hour food diaries to record every 

food item intake, source of food, eating occasion and location. The data has been further processed 

to include each food item's nutritional value, including calories, fat, sugar, protein, and vitamins 

etc. I use the first 24-hour food diary for the analysis of this study.  

 

6. Results 

6.1 Summary Statistics 

To make sure that the currently enrolled households can be a reasonable counterfactual for 

recently dropped out households, I first check whether there exists significant difference between 

the characteristics of these groups. Table 4 reports summary statistics of the demographic variables. 

Column 1 reports summary statistics for currently enrolled households. Among all currently 

enrolled households, we can observe that the mean age of individuals is 28.8, and there are 54.3% 

female respondents, 42.9% have graduated from high school, 44.5% are married, 25.5% are of 

Hispanic origin, 25.2% are African Americans, the average household size is 4.24. Annual 

household income is also reported by a categorical variable in the survey (ranging from 1-15), the 

higher the number, the higher the income. On average, currently enrolled households report 5.18, 

which roughly translate to an annual household income range from $20000 to $24,999. Their 

average family income-to-poverty ratio is 0.99.   
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Column 2 reports summary statistics for households dropped out within 60 days. Column 

3 reports summary statistics for households dropped out within 90 days. Column 4 reports 

summary statistics for households dropped out within 120 days. Column 5 reports summary 

statistics for households dropped out within150 days. And Column 6 reports summary statistics 

for households dropped out within 180 days.  

Table 4 shows that individuals from recently dropped out households are significantly more 

likely to be married compared to their currently enrolled counterparts. Otherwise, I observe no 

significant difference in other demographic variables. 

On the other hand, recently dropped out households have significantly higher family 

income compared to currently enrolled households, and they have significantly higher family 

income-to-poverty ratio. This confirms my deduction that it is due to positive income shocks that 

these households are no longer enrolled.  

Also, to ascertain that recently dropped out households are no more food insecure than 

currently enrolled households, I compare their answers in the Food Security module in Table 5. 

For the last 12 months, each household reports a food security category, adult food security 

category and child food security category. Each category ranges from 1 to 4, the lower the 

categorical value, the more food-secure the household is. For currently enrolled households, the 

mean value of Household Food Security Category is 2.20, the mean of Adult Food Security 

Category is 2.18, and the mean of Child Food Security Category is 1.49. Compared to those of 

recently dropped out households, they are slightly higher, but these differences are mostly 

insignificant.  
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Each subject is also asked to evaluate the following statement: “We couldn't afford to eat 

balanced meals.” with 1 being “Often true” and 3 being “Never true”. The mean for currently 

enrolled households is 2.53, which is slightly lower than those of recently dropped out households. 

Again, the differences are mostly insignificant. 

Furthermore, each subject also answered the following series of questions, “In the last 30 

days, did you (cut the size of meals/skip meals/eat less than you felt you should/ were you hungry 

but didn't eat) because there wasn't enough money for food?” The answers range from 1 to 3, with 

1 “Often” and 3 being “Never”. The mean for currently enrolled households are 2.71 for meal size 

cut, 2.84 for skipped meals, 2.76 for ate less than should, and 2.88 for hungry. They are not 

significantly different from those of recently dropped out households. 

They were also asked “In the last 12 months, did you lost weight because you couldn't 

afford enough food?” where the answer is recorded as a binary variable, where zero denotes the 

scenario never occurred, and one denotes it has occurred. The mean for currently enrolled 

households is 1.91, which is slightly higher compared to those of recently dropped out households. 

These differences are not significant for households dropped out within 120 days. The longer the 

duration since the households dropped out, the more significant the difference is. 

 

6.2 Baseline Regression Results 

Table 6 presents the baseline regression result. The dependent variable is total calorie 

consumed in a 24-hour period. The first column reports result for individuals from households 

dropped out of SNAP within 60 days. The second column reports result for individuals from 

households dropped out of SNAP within 90 days. The third column reports result for individuals 
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from households dropped out of SNAP within 120 days. The fourth column reports result for 

individuals from households dropped out of SNAP within 150 days. And the fifth column reports 

result for individuals from households dropped out of SNAP within 180 days. Day of the week 

fixed effect, income category dummy variables, and survey wave fixed effects are controlled for 

in all regressions.   

The least square regression results show that recently dropped out households consume 

less calories compared to currently enrolled households. But these differences are insignificant for 

all five specifications. Thus, we can conclude that even a sufficiently large increase in income does 

not lead to significant alternation to total calorie consumed.  

The subsidy amount is positively correlated with total calorie consumed. The correlation 

coefficient is significant at the 5% level. Aging is significantly associated with total calorie 

consumed (significant at the 1% level). As expected, women consume significantly less calorie 

compared to men (significant at the 1% level). Surprisingly, people with high school degrees 

consume significantly more calories (significant at the 1% level).  

Married people consume less calories; people of Hispanic origin consume less calories, 

African Americans consume more calories; and people in large households consume less calories. 

None of these correlation coefficients are significant.  

 

6.3 Commercial Sources 

I also examine whether a positive income shock affects calorie consumption from different 

commercial venues: fast food restaurants and eating out in general.   
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From Table 7, we can observe that the results are mixed for fast food restaurants: 

individuals from households dropped out within 60 days and 90 days tend to consume less calories 

from fast food restaurants, but those from households dropped out within 120 days and 150 days 

tend to consume more calories from fast food restaurants.11 None of these correlation coefficients 

is significant.  

The association between eating out and dropping out of SNAP are mostly positive. 

Individuals from households dropped out within 60 days consume more calories from eating out, 

and this correlation coefficient is significant at the 10% level. Individuals from households 

dropped out within 90 days consume less calories from eating out, and those from households 

dropped out within 120 days and 150 days consume more calories from eating out. These 

correlation coefficients are insignificant. Since SNAP benefits cannot be used to dine out, it is 

understandable that individuals who no longer have SNAP benefits tend to eat out more. This also 

reflects that restrictions on SNAP benefit usage – in this case, cannot be used to dine out – are 

effective on household food consumption behaviors. 

 

6.4 Calorie intake from Macro-nutrients 

Research has been going back-and-forth in distinguishing “good calories” sources from 

“bad calories” sources. For decades, fat has been the most vilified nutrient. Recent research has 

rehabilitated the status of fat, and at the same time, has been increasingly shifted its attention on 

sugar: the 2015-2020 Dietary Guidelines for Americans target both saturated fats and added sugars 

                                                            
11 There is no individual from households that dropped out for more than 150 days and within 180 days.  
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as nutrients to limit. Inspired by these debates, I further examine whether a positive income shock 

affects calorie intake pattern from various macro-nutrients: sugar (Table 8 Panel A), fat (Table 8 

Panel B), saturated fat (Table 8 Panel C), fraction of calories from sugar (Table 8  Panel D), and 

fraction of calories from fat (Table 8  Panel E). If households are informed, we would observe they 

consume less sugar and less saturated fat as their income increases. In other words, sugar and 

saturated fat are inferior goods. On the other hand, though fat is in general better than sugar, it is 

unclear whether informed households should consume more fat in general, since not all fat are 

considered to be healthy.  

From Panel A, we can observe that individuals from households recently dropped out have 

less calorie intake from sugar. The correlation coefficients are significant at the 10% level for 

individuals from households that dropped out within 90 days and 120 days. They are otherwise 

insignificant. 

Panel B shows that dropping out from SNAP tend to increase calorie intake from fat, except 

for individuals from households that dropped out within 120 days. All correlation coefficients are 

insignificant. 

Panel C shows that dropping out from SNAP tend to decrease calorie intake from saturated 

fat as time goes by. All correlation coefficients are insignificant. 

Consistent with the results from Panel A and B, Panel E shows that households recently 

dropped out tend to reduce fraction of calorie intake from sugar, and Panel E shoes that dropping 

out from SNAP tend to increase calorie intake from fat. Again, none of these coefficients are 

significant.  
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From this Table, we can observe an emerging but insignificant trend of a healthier diet 

pattern as households shift to more intake of fat, less intake of sugar and saturated fat as their 

incomes increase.  It can be conjectured that households are aware of what is a healthy diet, but 

not even a sufficiently large income increase (that enable them to no longer rely on SNAP) can 

significantly change their diet pattern.       

 

6.5 Grocery Store Accessibility 

In this study, I tried to isolate the income effect from the household fixed effects. Aside 

from household preference, this fixed effect may include what popular media and scholarly studies 

refer to as the “food dessert” – neighborhood lacking full-service grocery stores. When households 

are no longer qualified for SNAP due to a boost of income, they are not likely to move to a 

neighborhood with better amenities in the short term. To evaluate this argument, I took advantage 

of a question asked in the Consumer Behavior section (only available for wave 2007-2008, and 

wave 2009-2010): “How much time does it usually take you to get to the grocery store for food 

shopping?” And answer is measured in minutes. 

I include this variable as an additional regression covariate and find that the total calorie 

consumed significantly increases with the time to get to grocery store (significant at 10% level). 

In addition, the grocery store accessibility significantly affects calorie intake from sugar 

(significant at the 5% level) and fraction of calorie intake from sugar. Increased distance to grocery 

store increases calorie intake from fat and saturated fat, but decreases fraction of calorie intake 

from fat, though these coefficients are not significant.  
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The findings here confirm that grocery store accessibility does play a significant role in 

calorie consumption pattern. However, the R-squares are still fairly low in all of these regressions 

(below 0.2). Hence, consumption pattern is largely unexplained by either income or grocery store 

accessibility. Much is left for future exploration in household consumption preference formation.  

 

7. Conclusion 

In 2011-2014, more than one third of adults and 17% of youth in the U.S. are obese, and 

the rates for both adult and childhood obesity are increasing. Low income population, especially 

children, are especially susceptible to obesity and poor nutrition. As a subsidy program affecting 

tens of thousands of low-income Americans, the Supplemental Nutrition Assistance Program 

(SNAP) has the potential to help households to achieve healthier diet, in addition to providing a 

solution to food insecurity. This study has shown that an income increase cannot significantly alter 

total calorie intake, nor does it significantly impact calorie intake pattern from sugar or fat. We 

can conclude that by providing an income increase alone, SNAP cannot alleviate the obesity 

pandemic. Therefore, adding some form of restrictions to SNAP usage may be needed in order to 

achieve a healthier diet among the low-income population. Future research is needed for a more 

definite conclusion. This study also confirms the importance of access to grocery stores in eating 

a healthy diet.  

There are several limitations to this study which can be improved in future research: First, 

it would have been more ideal to observe the exact income of each household rather than the 

income categories alone. Second, this study relies entirely on the publicly available data, which 
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does not include geographical identifier. Since each state has its own SNAP policies, restricted 

data that includes geographical identifier would provide more precise estimates. In addition, 

physical examination data, such as Body Mass Index, may be utilized in future research to link the 

income effect to health outcomes. 
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Table 1. Net Monthly Income Eligibility Standards (100 Percent of Poverty Level) 

Household Size 2007-
2008 

2008-
2009 

2009-
2010 

2010-
2011 

2011-
2012 

2012-
2013 

2013-
2014 

  
1 $851  $867  $903  $903  $908  $931  $958  
2 1,141 1,167 1,215 1,215 1,226 1,261 1,293 
3 1,431 1,467 1,526 1,526 1,545 1,591 1,628 
4 1,721 1,767 1,838 1,838 1,863 1,921 1,963 
5 2,011 2,067 2,150 2,150 2,181 2,251 2,298 
6 2,301 2,367 2,461 2,461 2,500 2,581 2,633 
7 2,591 2,667 2,773 2,773 2,818 2,911 2,968 
8 2,881 2,967 3,085 3,085 3,136 3,241 3,303 

Each Additional Member 290 300 312 312 319 330 335 

Note: Alaksa and Hawaii have higher income eligibility stantards    

Source: https://www.fns.usda.gov/snap/cost-living-adjustment-cola-information    
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Table 2. Gross Monthly Income Eligibility Standards (130 Percent of Poverty Level) 
Household Size 2007-

2008 
2008-
2009 

2009-
2010 

2010-
2011 

2011-
2012 

2012-
2013 

2013-
2014   

1 $1,107 $1,127 $1,174 $1,174 $1,180 $1,211  $1,245 
2 1,484 1,517 1,579 1,579 1,594 1,640 1,681
3 1,861 1,907 1,984 1,984 2,008 2,069 2,116
4 2,238 2,297 2,389 2,389 2,422 2,498 2,552
5 2,615 2,687 2,794 2,794 2,836 2,927 2,987
6 2,992 3,077 3,200 3,200 3,249 3,356 3,423
7 3,369 3,467 3,605 3,605 3,663 3,785 3,858
8 3,746 3,857 4,010 4,010 4,077 4,214 4,294

Each Additional Member 377 390 406 406 414 429 436

Note: Alaksa and Hawaii have higher income eligibility stantards     

Source: https://www.fns.usda.gov/snap/cost-living-adjustment-cola-information     
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Table 3. Asset Limits by State in 2016 
State SNAP Asset Limit 
    

Virginia $2,000; $3,000 if HH includes elderly or disabled members 
Wyoming $2,000; $3,000 if HH includes elderly or disabled members 
Missouri $2,000; $3,250 if HH includes elderly or disabled members 
Alaska $2,250; $3,250 if HH includes elderly or disabled members 
Arkansas $2,250; $3,250 if HH includes elderly or disabled members 
Indiana $2,250; $3,250 if HH includes elderly or disabled members 
Kansas $2,250; $3,250 if HH includes elderly or disabled members 
Louisiana $2,250; $3,250 if HH includes elderly or disabled members 
South Dakota $2,250; $3,250 if HH includes elderly or disabled members 
Tennessee $2,250; $3,250 if HH includes elderly or disabled members 
Utah $2,250; $3,250 if HH includes elderly or disabled members 
Nebraska $25,000 in liquid assets 
Idaho $5,000  
Maine $5,000  
Texas $5,000 (excludes one vehicle) 

Michigan $5,000; first vehicle is excluded 

Source: http://scorecard.prosperitynow.org/2016/measure/asset-limits-in-public-benefit-programs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

166 
 

Table 4.  Summary Statistics 

  
  

FS 
Current 

FS 60  FS 90 FS 120 FS 150 FS 180 

Variable   (1) (2) (3) (4) (5) (6) 

Demographic Var               

Age   28.84 27.18 26.62** 27.37 27.73 27.55 

    (0.43) (1.2) (0.97) (0.93) (0.82) (0.9) 

  p-val   0.189 0.038 0.144 0.208 0.176 

                

Female   0.54 0.53 0.5** 0.52 0.52 0.52 

    (0.01) (0.02) (0.02) (0.02) (0.02) (0.02) 

  p-val   0.464 0.049 0.212 0.167 0.124 

                

High School   0.43 0.48 0.47 0.47 0.48 0.5 

    (0.01) (0.04) (0.03) (0.03) (0.02) (0.02) 

  p-val   0.224 0.284 0.182 0.058* 0.014** 

                

Married    0.44 0.6*** 0.64*** 0.63*** 0.62*** 0.62*** 

    (0.01) (0.05) (0.04) (0.04) (0.04) (0.05) 

  p-val   0.001 0 0 0.0001 0.0002 

                

Hispanic   0.27 0.27 0.26 0.23 0.21 0.21 

    (0.03) (0.07) (0.06) (0.05) (0.04) (0.04) 

  p-val   0.974 0.976 0.344 0.141 0.098 

                

Black   0.25 0.24 0.23 0.23 0.23 0.22 

    (0.02) (0.03) (0.04) (0.03) (0.03) (0.03) 

  p-val   0.651 0.63 0.522 0.524 0.346 

                

Household Size   4.24 4.08 4.06 4.05 4.04 4 

    (0.07) (0.21) (0.17) (0.15) (0.12) (0.13) 

  p-val   0.441 0.33 0.237 0.176 0.115 

                

Income Related               

Household 
Income Category 

  5.18 5.67 5.92** 6.03*** 6.29*** 6.4*** 

  (0.11) (0.35) (0.29) (0.27) (0.29) (0.32) 

  p-val   0.214 0.025 0.005 0.001 0.001 

                
Family poverty 
ratio 

  0.99 1.34** 1.41*** 1.43*** 1.47*** 1.51*** 

    (0.02) (0.14) (0.11) (0.11) (0.12) (0.14) 

  p-val   0.022 0.001 0 0 0.001 
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N   9,101 9,550 9,737 9,839 9,979 10,051

Population N   44,594,765 46,956,682 48,152,789 48,913,490 49,917,094 50,387,930

Number of Strata   60 60 60 60 60 60

Number of PSUs   124 124 124 124 124 124

                
Note: This table displays means of the demographic variable and income related variable. Standard deviations are reported 
in parentheses. P-values of the differences between currently enrolled households and various set of recently dropped out 
households are also reported.   

* denots p< .10, ** denotes p <.05, and *** denotes p < .01       
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Table 5. Food Security Summary Statistics 

    
FS 

Current 
FS 60  FS 90 FS 120 FS 150 FS 180 

Variable   (1) (2) (3) (4) (5) (6) 
Household Food 
security category  

  2.2 2.06 2.1 2.08 2.06 2.06 
  (0.04) (0.1) (0.09) (0.1) (0.1) (0.1) 

  p-val   0.216 0.323 0.279 0.245 0.226 
                
Adult Food 
security category 

  2.18 2.03 2.08 2.07 2.05 2.05 
  (0.04) (0.1) (0.09) (0.1) (0.11) (0.1) 

  p-val   0.159 0.296 0.343 0.293 0.271 
    0 0 0 0 0   
Child Food security 
category 

  1.49 1.39 1.39* 1.38* 1.44 1.45 
  (0.02) (0.07) (0.06) (0.06) (0.07) (0.07) 

  p-val   0.16 0.07 0.097 0.462 0.583 
                
HH cound't afford 
balanced meals 

  2.53 2.64* 2.58 2.56 2.56 2.55 
  (0.02) (0.05) (0.05) (0.06) (0.06) (0.06) 

  p-val   0.061 0.36 0.667 0.748 0.814 
                

Meal Size cut 
  2.71 2.76 2.76 2.75 2.71 2.71 
  (0.02) (0.05) (0.05) (0.05) (0.05) (0.05) 

  p-val   0.51 0.435 0.548 0.966 0.955 
                

Skipped meals 
  2.84 2.88 2.87 2.85 2.83 2.83 
  (0.02) (0.04) (0.04) (0.04) (0.03) (0.03) 

  p-val   0.476 0.617 0.777 0.84 0.712 
                
Ate less than 
should 

  2.76 2.83 2.83 2.81 2.78 2.78 
  (0.01) (0.05) (0.05) (0.04) (0.04) (0.04) 

  p-val   0.208 0.224 0.274 0.612 0.734 
                
Hungry    2.88 2.88 2.86 2.87 2.85 2.85 
    (0.01) (0.03) (0.03) (0.02) (0.03) (0.03) 
  p-val   0.883 0.616 0.691 0.335 0.231 
                
Lost Weight   1.91 1.82 1.84 1.85 1.84* 1.83** 
    (0.02) (0.06) (0.04) (0.04) (0.03) (0.03) 
  p-val   0.143 0.101 0.108 0.066 0.03 
          
N   9,098 9,547 9,734 9,836 9,976 10,048
Population N   44,583,616 46,945,533 48,141,640 48,902,341 49,905,945 50,376,782
Number of Strata   60 60 60 60 60 60
Number of PSUs   124 124 124 124 124 124

Note: This table displays means of the food security variables. Standard deviations are reported in parentheses. P-values of 
the differences between currently enrolled households and various set of recently dropped out households are also reported.   

* denots p< .10, ** denotes p <.05, and *** denotes p < .01       
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Table 6. Baseline Regresion Results 
Dep Var = Total Calories FS 60  FS 90 FS 120 FS 150 FS 180 
  (1) (2) (3) (4) (5) 
Drop out of SNAP -93.26 -153.73 -199.01 -145.00 -136.49
  (179.64) (151.85) (132.56) (127.63) (124.18)
     
Subsidy Amount 0.41** 0.41** 0.42** 0.42** 0.42**
  (0.18) (0.18) (46.2) (46.1) (46.33)
     
Age -9.57*** -9.49*** -9.29*** -9.32*** -9.33***
  (1.42) (1.43) (49.02) (48.15) (48.29)
     
Female -778.54*** -772.87*** -762.07*** -762.59*** -762.05***
  (46.22) (45.61) (20.63) (21.07) (21.06)
     
High School Degree 146.55*** 148.71*** 148.45*** 146.93*** 145.11***
  (50.26) (49.65) (49.67) (49.28) (49.34)
     
Married -54.43 -52.05 -50.18 -45.97 -47.03
  (50.14) (49.55) (49.02) (48.15) (48.29)
     
Hispanic -18.38 -18.83 -11.39 -8.98 -9.29
  (68.77) (68.66) (68.6) (68.68) (68.63)
     
Black 28.83 22.44 21.37 27.37 26.75
  (62.47) (61.78) (61.89) (60.47) (60.39)
     
Household Size -30.78 -29.40 -28.66 -30.88 -30.99
  (20.56) (20.35) (20.63) (21.07) (21.06)
     
Day of the Week Fixed Effect Yes Yes Yes Yes Yes
Income Category Fixed Effect Yes Yes Yes Yes Yes
Survey Wave Fixed Effect Yes Yes Yes Yes Yes
      
N 2,402 2,415 2,425 2,434 2,437
Population N 15,981,998 16,064,085 16,155,126 16,228,791 16,250,789
Number of Strata 60 60 60 60 60
Number of PSUs 124 124 124 124 124

Standard errors are reported in Parentheses.   
* denots p< .10, ** denotes p <.05, and *** denotes p < .01   
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Table 7. Estimates on Calories from Different Commercial Sources 
  FS 60  FS 90 FS 120 FS 150 

  (1) (2) (3) (4) 

Panel A: Dep = Cal from Fast Food       

Drop out of SNAP -68.77 -68.77 135.14 305.95 

  (129.16) (129.16) (232.65) (205.98) 

          

Demogrphic Vars Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes 

          

N 136 136 138 140 

Population N 956,858 956,858 984,685 995,077 

Number of Strata 48 48 48 48 

Number of PSUs 99 99 99 99 

          

Panel B: Dep = Cal from Eating Out       

Drop out of SNAP 674.12* -18.85 435.99 370.08 

  (367.41) (484.66) (349.07) (285.27) 

          

          

Demogrphic Vars Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes 

   

N 405 407 410 413 

Population N 2,684,172 2,696,627 2,727,560 2,744,394 

Number of Strata 60 60 60 60 

Number of PSUs 124 124 124 124 

Standard errors are reported in Parentheses. There is no individual from households that dropped out 
for more than 150 days and within 180 days.  

* denots p< .10, ** denotes p <.05, and *** denotes p < .01      
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Table 8. Estimates on Calories from Different Macro-
Nutrients   

  FS 60  FS 90 FS 120 FS 150 FS 180 

  (1) (2) (3) (4) (5) 

Panel A: Dep = Cal from Sugar -142.23* -92.4* -87.48* -59.23 -62.15 

Drop out of SNAP (75.6) (49.71) (44.78) (48.62) (47.42) 

            

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 2,402 2,415 2,425 2,434 2,437

Population N 15,981,998 16,064,085 16,155,126 16,228,791 16,250,789

Number of Strata 60 60 60 60 60

Number of PSUs 124 124 124 124 124

      

Panel B: Dep = Cal from Fat     

Drop out of SNAP 47.42 23.76 -19.19 5.2 12.58 

  (72.87) (63.01) (58.59) (54.15) (52.25) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 2,402 2,415 2,425 2,434 2,437

Population N 15,981,998 16,064,085 16,155,126 16,228,791 16,250,789

Number of Strata 60 60 60 60 60

Number of PSUs 124 124 124 124 124

      

Panel C: Dep = Cal from Sat Fat     

Drop out of SNAP 4.56 -2.77 -20.65 -10.31 -8.9 

  (27.22) (21.76) (20.14) (18.53) (17.71) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 2,402 2,415 2,425 2,434 2,437
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Population N 15,981,998 16,064,085 16,155,126 16,228,791 16,250,789

Number of Strata 60 60 60 60 60

Number of PSUs 124 124 124 124 124

      

Panel D: Dep = Frac of Cal from Sugar   

Drop out of SNAP -0.026 -0.016 -0.012 -0.007 -0.01 

  (0.028) (0.025) (0.021) (0.021) (0.02) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 2,402 2,415 2,425 2,434 2,437

Population N 15,981,998 16,064,085 16,155,126 16,228,791 16,250,789

Number of Strata 60 60 60 60 60

Number of PSUs 124 124 124 124 124

      

Panel E: Dep = Frac of Cal from Fat   

Drop out of SNAP 0.031 0.025 0.013 0.018 0.022 

  (0.02) (0.017) (0.015) (0.014) (0.014) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 2,402 2,415 2,425 2,434 2,437

Population N 15,981,998 16,064,085 16,155,126 16,228,791 16,250,789

Number of Strata 60 60 60 60 60

Number of PSUs 124 124 124 124 124

Standard errors are reported in Parentheses.    
* denots p< .10, ** denotes p <.05, and *** denotes p < .01         
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Table 9. Regression Results including Time to Grocery Store as Covariate   

  FS 60  FS 90 FS 120 FS 150 FS 180 

  (1) (2) (3) (4) (5) 

Panel A: Dep = Total Cal   

Drop out of SNAP -92.56 -159.83* -167.73* -106.29 -71.58

  (91.75) (93.06) (97.87) (126.22) (122.61)

    

Time to Grocery Store 4.22* 4.32* 4.35* 4.42* 4.38*

  (2.34) (2.34) (2.33) (2.32) (2.32)

    

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 1,162 1,171 1,175 1,178 1,180

Population N 6,998,932 7,048,042 7,069,254 7,091,457 7,101,098

Number of Strata 31 31 31 31 31

Number of PSUs 63 63 63 63 63

      

Panel B: Dep = Cal from Sugar           

Drop out of SNAP -6.6 -34.39 -26.64 8.92 10.2 

  (41.59) (29.75) (32.73) (43.7) (42.72) 

            

Time to Grocery Store 3.28** 3.29** 3.3** 3.34** 3.34** 

  (1.26) (1.26) (1.26) (1.24) (1.24) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 1,162 1,171 1,175 1,178 1,180

Population N 6,998,932 7,048,042 7,069,254 7,091,457 7,101,098

Number of Strata 31 31 31 31 31

Number of PSUs 63 63 63 63 63

      

Panel C: Dep = Cal from Fat     

Drop out of SNAP -12.58 -35.44 -40.41 -24.57 -9.57 

  (46.27) (47.34) (46.18) (52.4) (51.83) 

            

Time to Grocery Store 0.69 0.73 0.74 0.76 0.74 
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  (0.64) (0.64) (0.64) (0.64) (0.64) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 1,162 1,171 1,175 1,178 1,180

Population N 6,998,932 7,048,042 7,069,254 7,091,457 7,101,098

Number of Strata 31 31 31 31 31

Number of PSUs 63 63 63 63 63

      

Panel D: Dep = Cal from Sat Fat     

Drop out of SNAP -6.9 -14.77 -15.58 -9.87 -7.88 

  (16.46) (16.25) (16.73) (19.65) (18.69) 

            

Time to Grocery Store 0.312 0.326 0.329 0.334 0.332 

  (0.308) (0.307) (0.306) (0.306) (0.306) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 1,162 1,171 1,175 1,178 1,180

Population N 6,998,932 7,048,042 7,069,254 7,091,457 7,101,098

Number of Strata 31 31 31 31 31

Number of PSUs 63 63 63 63 63

      

Panel E: Dep = Frac of Cal from Sugar   

Drop out of SNAP 0.007 0.007 0.009 0.014 0.011 

  (0.015) (0.02) (0.019) (0.016) (0.016) 

            

Time to Grocery Store 0.0003937* 0.0003824* 0.0003797* 0.0003859* 0.0003903* 

  (0.0002076) (0.0002147) (0.0002128) (0.0002102) (0.0002114) 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 1,162 1,171 1,175 1,178 1,180
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Population N 6,998,932 7,048,042 7,069,254 7,091,457 7,101,098

Number of Strata 31 31 31 31 31

Number of PSUs 63 63 63 63 63

      

Panel F: Dep = Frac of Cal from Fat   

Drop out of SNAP 0.0036539 -0.0017363 -0.0008801 -0.0006826 0.0004728 

  0.0116775 0.0133225 0.0121632 0.0096274 0.0097848 

            

Time to Grocery Store -0.0000903 -0.0000777 -0.0000786 -0.0000781 -0.000081 

  0.0001393 0.0001388 0.0001385 0.0001384 0.0001395 

            

Demogrphic Vars Yes Yes Yes Yes Yes 

Day of the Week Fixed Effect Yes Yes Yes Yes Yes 

Income Category Fixed Effect Yes Yes Yes Yes Yes 

Survey Wave Fixed Effect Yes Yes Yes Yes Yes 

      

N 1,162 1,171 1,175 1,178 1,180

Population N 6,998,932 7,048,042 7,069,254 7,091,457 7,101,098

Number of Strata 31 31 31 31 31

Number of PSUs 63 63 63 63 63
Standard errors are reported in Parentheses.    
* denots p< .10, ** denotes p <.05, and *** denotes p < .01         
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