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The three chapters of this dissertation use tools of applied microeconomics to study 

topics related to education and regulation. The first chapter, “Where Doctors Work,” 

studies how openings and closures of medical schools in the United States have 

affected the geographical distribution of doctors. The principal contribution is the 

construction of a novel dataset based on the American Medical Association’s 

comprehensive physician directories. Using both an individual-level approach and a 

broad county-level, differences-in-differences strategy, I show that medical school 

location influences the geographical distribution of doctors, signaling a potential lever 

for policymakers to address the ongoing shortage of rural physicians. 

The second chapter, “University Presidencies at a Glance,” examines wage-setting in 

the context of university presidents. Using data from The Chronicle of Higher 

Education, my coauthors and I study determinants of salary in both public and private 

settings. University size is the overriding factor in salary considerations, although 

alumni and internal hires are often willing to take a small cut in wages. Remarkably, 

universities setting pay for presidents seem to behave similarly to large companies 

setting pay for CEOs. 

The final chapter, “Immigrants in the Age of Information: Earnings, Language Skills, 

and Technology,” studies immigrant earnings and how the returns to education vary 

with language skills. I additionally provide results and summary statistics regarding 

the expanding female immigrant workforce, which generally mirrors the results for 



 

male immigrants, with some notable caveats. 
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CHAPTER 1 

Where Doctors Work: 

Medical School Access and the Rural Physician Shortage 

 

 

 

 

 

 

Abstract 

The Flexner Report permanently changed medical education in the United States. 

Educational standards rose as the number of medical schools in the U.S. fell by almost 

half. Using comprehensive listings on physician locations and specialties from 1909 

through 2011, I investigate some of the myriad effects of these reforms. A differences-

in-differences approach finds that the geographic distribution of physicians relates 

significantly to the geographic distribution of medical schools. Further analysis 

indicates that doctors’ practice locations depend not only on their birthplace but also 

characteristics of the medical school attended. This work has significant policy 

implications for construction and placement of medical schools going forward. 
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1.1 Introduction 

A long tradition in economics states that work restrictions can be harmful to trade 

(Smith, 1776, Friedman and Friedman, 1980). Barriers to entry, for example, restrict 

employment and raise prices. Yet around a quarter of workers in the U.S. today hold 

positions restricted by certification or license requirements (Kleiner and Krueger, 

2009), up from only 5% in the early 1950s. Certainly licensing does not always 

unambiguously hurt the consumer; quality of the good generally improves, while 

search cost may go down for certain consumers, as a minimum level of quality is now 

assured. I give insight into these questions through the study of one of the earliest 

licensed occupations: the medical profession.  

How did the licensure of the medical profession (as described in section 1.2.1 below) 

and the associated restrictions on medical school entry affect consumers? Few would 

dispute that large benefits arose as fraudulent and low-quality schools stopped handing 

out diplomas; the quality of the average medical school graduate could only have risen 

during this era. However, the reforms brought with them certain costs, including 

extensive restrictions making the opening of a new school of medicine a long, arduous 

process. Following the closure of many medical schools at the time, aspiring doctors 

increasingly attended large city schools.  

I document persistent, geographically differentiated costs of the reforms to medical 

education. Whether through the change in supply of doctors that occurred as standards 

rose or through the change in availability of schooling, research has shown that 

doctors became significantly less likely to practice in rural areas during the reform era 

(the time in which the occupation became licensed, effectively; Moehling et al., 2020). 

Using a county panel regression, I show that school location does affect the 

geographic distribution of doctors throughout the last century, with doctors tending to 
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live near schools. Additionally, evidence from analysis at the individual level shows 

that the urbanization of the school community matters as well; doctors who attend 

schools in smaller cities are more likely to work in small towns upon graduation.  

The results are relevant to policy that seeks to alleviate the rural physician shortage. 

With an ever-increasing proportion of the U.S. population living in urban areas, it can 

be argued that rural access to medicine is becoming less important. However, almost 

one in five Americans still live in rural areas, and rural hospitals have closed at 

increasing rates in recent years. 136 rural hospitals have closed in the U.S. since 2010, 

including a record 20 rural hospital closures in 2020, in part due to the strain caused 

by the COVID-19 pandemic. Rural access to healthcare remains a pressing issue.  

I describe the changes to the profession that occurred in the early 1900s in section 

1.2.1. Section 1.2.2 documents the state of current research and this paper’s 

contribution. Section 1.3 describes the data I use: comprehensive physician listings 

from selected editions of the American Medical Directory, supplemented by data from 

the U.S. Census and a hand-constructed panel of medical school openings and closures 

in the last century. Section 1.4 provides the models, discussion of identification 

strategy for point estimates, and analysis. Section 1.5 concludes. 

1.2 Background and Literature 

Many prominent changes in medical education happened in the early 1900s; much of 

this paper’s identifying variation (in terms of medical school openings and closures) 

comes from this era. Section 2.1 provides relevant historical context to illustrate the 

nature and effects of the reforms. Section 2.2 reviews the contributions of this paper to 

the wider literature on the rural physician shortage and the effects of licensure on an 

occupation. 

1.2.1 Historical Background 

The first doctors in America were doctors by necessity, not by choice. Over time, 
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apprenticeship became the traditional method for training doctors. While Europe was 

reforming its medical training throughout the 1700s and early 1800s, with an 

increasing focus on the university, the first medical school in North America was not 

founded until 1765. The College of Philadelphia medical school had high standards, 

imitating the example of the University of Edinburgh, from which its two founders 

had graduated. Other medical schools followed.  

Surprisingly, the reforms this paper studies were not the first of their kind; states and 

cities began regulating the practice of medicine beginning in 1760 and continuing up 

to the Jacksonian era in the mid 1820s. Jackson’s presidency and the associated wave 

of anti-regulatory sentiment eliminated almost all the progress of the previous 50 

years, and any regulations that remained on the books had their teeth removed at the 

very least.  

Although attempts to regulate the profession resumed following Jackson’s presidency, 

these attempts were just that—attempts. It was very difficult for schools to voluntarily 

raise standards in the face of tremendous competition for paying students, and though 

the American Medical Association (AMA), founded in 1847, continued to convene 

through the 19th century, little changed until the end of the century, when schools 

finally agreed to eliminate the two-year course in medicine. At the same time, states 

began to pass more substantial licensing laws.  

Abraham Flexner came to the scene as an educator, not a physician. Hired by the 

Carnegie Foundation to study the status of medical education in America, Flexner 

visited all 155 extant medical schools, culminating in the 1910 publication of his 

infamously scathing report. Among other things, Flexner recommended that the 

number of schools be vastly reduced (to 31), that schools associate with hospitals, and 

that teaching be based in science. By and large, Flexner’s recommendations were 

adopted. Figure 1.1 shows the number of medical schools in the U.S. throughout the 
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20th century, with a sharp dip around the time of Flexner’s report (other concurrent 

reforms also contributed to the decrease in schools at this time). 

Not all schools that shut down were entirely lost; many merged their facilities and 

resources with schools that survived the reforms. How did the number of medical 

graduates change during this time? One way to answer this question is to look at the 

age distribution of doctors over the time period; ceteris paribus, the age distribution of 

doctors should shift to the right if there is a restriction on supply. Figure 1.2 

documents exactly such a change, with the distribution shifting substantially upward 

in age until 1930, when a small peak around age 30, showcasing that young, newly-

trained doctors were once again the largest age cohort of physicians, is once again 

visible (see also Table 1.4).  

This restriction in supply played a role in the origins of the rural physician shortage, 

with minorities, women, and individuals from rural areas less likely to attend medical 

school than before. In addition to this effect, binding restrictions on the organization of 

new schools took root. As can be seen in Figure 1.1, almost no new schools were built 

until five decades after Flexner’s report. I argue that these restrictions also exacerbated 

the rural physician shortage, due to the finding that more doctors live near schools. 

Counties far away from medical schools in 1920, therefore, were less likely to have 

doctors working there than were counties near schools. 

1.2.2 Current Viewpoints and Original Contribution 

I build on Moehling et al.’s (2020) excellent work on the origins of the rural physician 

shortage. The authors document a 40% decrease in the likelihood of physicians to 

practice in rural areas from 1905 to 1925. Additionally, they show that graduates of 

high-quality schools were less likely to practice rurally overall and were also attracted 

to places with more hospitals. I extend these results through 1990 and additionally find 

that the urbanization of the location where students attend medical school (as 
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measured by county population) is a significant predictor of rural practice. I also use a 

national sample for this analysis, further affirming Moehling et al.’s results based on a 

small sample of states.  

In addition to analyzing practitioners’ choices, I study the geographical ramifications 

of the reforms by examining how access to medical care changed in areas far from 

medical schools. Using county-level panel data spanning the century, I find that, 

conditional on population in a county, distance to the nearest medical school affects 

outcomes. Thus, areas far from medical schools in 1920 (after the reforms and four 

decades before most new schools would be built) were disproportionately hurt by the 

reforms, while areas close to schools were less affected.  

This novel documentation of geographically differentiated costs to the licensure of an 

occupation provides additional insight into the economics of occupational licensing. 

Traditionally, economists hold that licensing improves quality while raising prices, 

leading some transactions to not occur that otherwise would (Kleiner, 2000). Past 

work has shown that licensing can reduce employment opportunities for low-skilled 

workers (Federman et al., 2006) and reduce output quality of high-skilled workers 

such as doctors (Kugler and Sauer, 2005). However, licensing can also be beneficial, 

particularly in health care; requiring midwives to be licensed reduced maternal 

mortality by 7%-8%, with possible reductions in infant mortality as well (Anderson, 

Brown, Charles, and Rees 2020). I show that health care licensing costs 

disproportionately affect rural populations.  

Finally, my results add to the literature on the rural physician shortage and related 

policies. Hancock et al. (2009) find one student in 22 that claims that a rural school 

experience was the primary reason for his decision to practice in a rural area, whereas 

Chan et al. (2005) find that education in rural medicine during medical training was an 

important factor leading students from urban areas to practice rurally. I build on these 
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results by comparing school experiences and controlling for place of residence at a 

young age in a large sample. Gemelas (2021) uses the Index of Relative Rurality 

(IRR) to correlate rurality with physician density, and claims that even after significant 

policies in the Affordable Care Act designed to address the geographic maldistribution 

of doctors, urgent work is needed still. Finally, the Association of American Medical 

Colleges (AAMC) reports physician retention rates in the state of residence in recent 

years, finding rates ranging from 27.2% in Wyoming through 77.7% in California; this 

indicates residency control could be a policy lever to change the distribution of 

doctors. My research highlights the significance of school location, which has rarely 

been seen as the most salient factor in the discussion, by demonstrating that the doctor 

distribution responds (albeit modestly) to the distribution of medical schools. 

1.3 Data 

1.3.1 American Medical Directory 

My primary data source is the American Medical Directory. The Directory was 

published in 41 different editions from the first edition in 1906 to the 41st (and final 

printed) edition in 2011; it is a comprehensive listing of all (registered) physicians 

practicing in the United States, compiled by the American Medical Association. I use 

select editions intended to span this period fairly evenly, with an emphasis on earlier 

years (1909, 1921, 1927, 1936, 1969, 1990, and 2011). Each edition was scanned and 

converted to text using ABBYY’s optical character recognition (OCR) program. The 

data include name, location (city, county, state, and sometimes mailing address), 

medical education (school attended and year of graduation), and medical specialties. 

More details on the digitization process, as well as a picture from the 1927 directory 

showing the format of entries, are given in Appendix I. 

Table 1.1 presents summary statistics for the AMD data, with the first three rows of 

the table demonstrated in Figure 1.3. The number of doctors identified after 
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digitization is fairly close to the number of total doctors in the directories for most 

years, with a falling-off in 2011. The gap can be attributed to the presence of doctors 

educated in other countries. Since my analysis only concerns the set of U.S. medical 

schools, I omit data pertaining to those whose medical education took place elsewhere.  

Additionally, few doctors report a specialty in the early years, but a significant number 

report in 1969 and later years. The correlation between the doctor counts and total 

population is very high in the Census data and notably lower in early years of the 

digitized data. This is due to location misidentification in the digitized data carrying 

over to subsequent observations, so one misread location can result in many 

incorrectly placed doctors. 

1.3.1.1 Accuracy of the Data 

Two primary concerns with the data source are correct identification of city and 

accuracy of the digitization process. Errors in identification of the city are 

problematic, as the format of the directories makes location assignments to the last-

identified city in the data. Thus, a failure to correctly identify the city of New York 

would wrongly assign all New York City doctors to New Windsor (the previous city 

alphabetically) instead. To minimize such misclassification, I use a flexible matching 

technique that uses both county and city data to identify locations. In order to check 

the accuracy of the digitization process, I compared my 1909 data to a hand-entered 

version of the same data, graciously loaned me by Gregory Niemesh and co-authors 

(Table 1.2; Moehling et al., 2020). The Niemesh data includes 11 states. One 

weakness of my data is failure to capture all observations (the digitized data have only 

33,733 observations, whereas the hand-entered data have 45,298). While the accuracy 

of numeric variables is encouraging (between 86% and 97%), the capture rates for 

most of these variables are somewhat low. Additionally, accuracy of string variables 

(city and county) is fairly low prior to manual correction of cities. Since my analysis 
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works at the county level, accuracy of cities is irrelevant to my results.  

How many of these discrepancies come from errors in the hand-entered samples? To 

answer this question, I compare data from the latest sample Niemesh et al. shared. 

This sample is from 1927 and includes the states California, Mississippi, New York, 

and North Carolina. Omitting non-unique observations from Niemesh’s data 

(observations identical in name, birth year, and location), the digitized data sample 

performs much better than its 1909 counterpart, with a 92.5% capture rate overall, and 

near-perfect accuracy for numeric variables. Notably, the county field improves about 

10% from its 1909 version.  

The data that are successfully digitized can be viewed as a subsample of the entire data 

set; it is natural to ask whether the sample is random or not. Thanks to the Niemesh 

data, I can provide evidence on this front (Table 1.3). For the 1909 data, regression 

output indicates that age is not strongly correlated with matching outcomes, while 

matched observations do appear correlated with city population. Interestingly, name 

length is not strongly related to match outcomes, perhaps because the matching 

process accounts for small errors in reading names. For the 1927 data, none of the 

variables are significant at the α = 0.05 level in predicting occurrence of a match. 

1.3.2 United States Census 

Data from the Census of the United States corroborate and supplement the AMD data. 

These Census data include full-count records (including name, city, county, and state) 

for the 1940 Census and earlier, and publicly-available random samples of Census 

data for later years. Table 1.4 provides a comparison of the number and age of doctors 

in the early Census and AMD data. Interestingly, the Census included more doctors 

than the medical directories in the early and late years of the sample (1910 and 1940), 

while the directory had more doctors listed in 1920 and 1930. Both data sources show 

an increase in the mean age of doctors from 1910 through 1930, with the mean falling 
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slightly in 1940.  

Table 1.5 provides more detailed summary statistics on doctors throughout the 20th 

century. Notable trends include the increasing number of doctors relative to increases 

in total population, as well as the consistently high share of doctors practicing in urban 

areas. The share of doctors that are females steadily increases throughout the century, 

while the share of black doctors rises moderately to 5% in 2018. 

1.3.3. Matching Process 

Matching the AMD and Census data is primarily done using last name, first name, 

birth year, and location. The multi-step process first sets very stringent requirements 

for matches, and any matches are removed from the pool of unmatched observations. 

Subsequent steps gradually allow for looser matching, using the Levenshtein string 

distance (divided by the string length) as a measure of string-to-string matching, and 

allowing for one or two years of difference in birth year. Appendix II lays out the 

specific steps followed in matching similar-year data sets.  

A similar process is used for different-year matching, but I retain only male physicians 

in the Census sample. For example, when matching 1940 Census records to 1990 

Directory listings to see where doctors practicing in 1990 lived in 1940, I only keep 

males in the age range of interest (say, 0-10 years old) in the Census data. This ensures 

that last name is unchanged across time periods but also implies that results are not 

representative of the doctor population as a whole; females have become an 

increasingly large share of the doctor work force throughout the last century. 

1.3.4 Medical School Panel 

Information on medical school openings, closures, and quality is primarily derived 

from introductory material of the Directory. This source is supplemented where 

necessary by historical material available on schools’ websites. My panel also includes 

latitude and longitude of each city in order to calculate distances. Since my analysis is 
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at the county level, I calculate population-weighted centroids for each county (in 

latitude and longitude), and then find the nearest medical school to this location in 

each year. Centroids are created using current city populations, accessed at 

https://simplemaps.com/data/us-cities on 5 January 2021. Figures 4 and 5 show the 

distances across all decades in my panel for all counties and the continental US, 

respectively. 

1.4 Empirical Analysis 

The empirical analysis takes a two-pronged approach driven by the data available. The 

first branch of analysis provides suggestive evidence on individual-level decisions to 

practice in rural areas, employing matched AMD-Census data to account for where 

individuals lived at a young age as well as where they attended medical school. These 

individual-level analyses provide important insight as to the type of individual that 

chooses to practice in rural areas.  

The second branch of analysis identifies the causal effect, in number of doctors, on an 

area due to a change in distance to the nearest medical school (via an opening or 

closure of a school). This branch of analysis shows how the geographic distribution of 

doctors corresponds to the geography of medical schools. It provides evidence as to 

the power of medical school openings and locations as a policy lever to alleviate the 

rural physician shortage. 

1.4.1 Models, Identification, and Causality 

1.4.1.1 Individual Analysis 

The first branch of analysis estimates a proxy for the model 

������ = �� + �
����� ����ℎ� + �� log ��ℎ ��� ���� + ������ + �� � ������
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where rural is a dummy for rural-practicing doctors, urban birth is a dummy for 

birthplace in an urban area, sch cty pop is the log of the county population in the 

county and decade that the doctor attended school, age is the doctor’s age, spec is a 

vector of dummies identifying various specialties, and sample holds sample fixed 

effects. As has been noted in prior literature, birthplace is an important factor in 

doctors’ work locations, with medical students from rural areas more likely to practice 

in such areas. I augment these findings by including a measure of the rurality of the 

place and time when students attended school: the population of the county containing 

the school. This variable reflects both opportunities for rural training during the 

education years as well as any other effects that could lead to a student staying in the 

area of the school after graduation (such as marrying a local). Controls for age allow 

for differences between new and older doctors, while specialty dummies account for 

the varied demand for certain medical services by area (rural areas have little to no 

demand for plastic surgery, e.g.). The estimated proxy model is given by 

��' ��� ���� = �� + �
����� ���� + �� log ��ℎ ��� ���� + ������ + �� � ������
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There are two changes from the original model. First, the measure of rurality is given 

at the county level, rather than the city level. Counties with populations less than or 

equal to 50,000 are taken to be rural counties, and the remainder are taken as urban. 

Alternative specifications vary the outcome variable, as detailed in the results section. 

Second, urban birthplace is replaced by residence in an urban area between the ages of 

0 and 10.  

The model is estimated by matching doctors in the 1969 and 1990 cohorts of 

physicians to Census records from 5 decades previous. I use a simple, but restrictive, 
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approach: eliminate all doctors with duplicate names, as location cannot be used to 

match, and eliminate doctors outside of a reasonable age range (which accounts for 

doctors being licensed between age 20 and age 35) in order to keep doctors about ages 

50-60. On the Census side, I keep only boys ages 0-10, again eliminating duplicates in 

first and last name.  

Table 1.6 provides estimates for the base model, as well as variations on the outcome 

variable. The sample is very small relative to the databases I draw from, due to the 

restrictive matching process. The outcome variable in the first column is whether or 

not a doctor practices in a county with population under 5,000; only 31 of the 15,025 

doctors in the sample practiced in such a county, making estimates fairly noisy. 

Columns 2 and 3 increment the population cap to 10,000 and 20,000 people, 

respectively. Column 4 is the preferred specification for county outcome variables, as 

about 10% of doctors are shown to practice in counties with population under 50,000, 

a similar proportion to the share of doctors that practice rurally nationwide 

(Gudbranson et al., 2017).  

The coefficient on urban residence takes the expected sign and a fairly significant 

magnitude, with urban students 5.7% less likely to be practicing in rural areas between 

the ages of 50 and 60 in the preferred specification. Interestingly, medical school 

characteristics, as measured by the population of the county where the school is 

resident, have an effect beyond that of birthplace. In the preferred specification, a 

student who attends a school in a county of 100,000 people is about 1% more likely to 

live in a rural area than a student who attends a school in a county of 200,000 people. 

Age is not significant in the preferred specification, but a control for the 1969 cohort 

shows that these individuals were significantly more likely to be practicing in a rural 

area than were the 1990 cohort of doctors. Finally, specialties like general practice and 

family practice are very strong predictors of rural practice, with a 19.5% increase in 
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likelihood of working rurally in the preferred specification.  

Columns 5 through 7 use an alternative city-based outcome variable. Using the city-

county-state locations from the directory listings, I count all cities and towns with five 

or fewer doctors in column 5. Columns 6 and 7 raise this cap to 10 and 20, 

respectively. Most Census-defined rural areas have fewer than 20 doctors. While the 

magnitude of the effects of both urban residence and school county population are 

lower, the significance and signs remain.  

How much do the effects shown in Table 1.6 reflect causal relationships rather than 

correlations? The use of birthplace as a control certainly helps to alleviate concerns 

about innate preferences for rural areas as an omitted variable in the regression. Some 

portion of these preferences likely come from living in a rural area at a young age, 

which this model accounts for. Selection at the admissions step comes into play as 

well; many schools reserve seats for students from nearby areas, who are more likely 

to work in those areas after graduation (but again, controlling for rural residence at a 

young age should alleviate concerns here). I take the results to show that in some way, 

rural school experiences matter for outcomes, above and beyond the selection effects 

captured by urban residence at a young age. 

1.4.1.2 County Analysis 

The second branch of analysis estimates the model  

log (��)* = �� + �
 log ��� ���)* + �� log (��� #�( ��ℎ�)* + +) + ,* + -)* 
( 3 ) 

where doc is the number of doctors in a county-year, cty pop is the county population, 

dist med school is the distance from the nearest medical school, α are county fixed 

effects, and γ are decade fixed effects. 

Equation 3 is consistent with medical schools having “aura” effects on their 

surrounding areas. This geographic effect is important inasmuch as schools admit 
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local students preferentially (and these locals are more likely to practice locally), 

residencies are filled nearby, word-of-mouth leads to employment, students establish 

ties in the area by marriage or other means, and so on. It can also reflect other positive 

externalities that doctors may enjoy, such as an involved academic community or 

opportunities for research. Geography may be less important as means of 

communication improve, cost of search for residencies is lowered (for example, by the 

introduction of AMA’s computerized FREIDA system to match students to 

residencies in the late 1980s (Rowley 1988), and schools admit more non-local 

students.  

One threat to identification of β2 is endogeneity of the outcome variable. There are 

substantial costs to opening a medical school in the post-reforms era (Texas Higher 

Education Coordinating Board 2008), and these costs include salaries of doctors who 

must move to the area if they are not there already. It may be more attractive to open 

schools in areas with a good supply of physicians already in the hopes of finding 

teachers and staff more easily. Potential sites would certainly invest significant effort 

in analyzing demand for medical education (related to demand for health care) in the 

area.  

While doctor counts can influence medical school openings and closures, it is difficult 

to imagine them being heavily influential. As might be inferred from Figure 1.1, 

opening medical schools became significantly more difficult in the post-Flexner era. 

Not only does opening a school require significant input of capital and medical skill, it 

also requires AMA approval throughout the multi-step process. Opening a medical 

school is an endeavor that can take up to a decade, in contrast to the ease with which 

schools could be organized in pre-Flexner times. Over such a time period, there is no 

guarantee that demand for medical care will remain at its current level or not be filled 

by the time the first class graduates (four years after the school opens).  
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One omitted variable that could bias estimates of β2 upward is demand for medical 

services in an area. Higher demand could lead to a new school, as well as increased 

doctors. The health care setting makes population a desirable control for demand, 

inasmuch as medical care is assumed to be a necessity good and affordable. It is an 

imperfect control—doctor urbanization rates might indicate higher demand for their 

services in urban areas—but nevertheless helps.  

Finally, county wage levels are omitted from the regression. Higher wages in an area 

may entice both schools and doctors. I control for any such time-invariant differences 

across counties, as well as other amenities like weather, with the inclusion of county 

fixed effects. Decade fixed effects play a similar role in controlling for time trends that 

could be correlated with trends in the regression variables. 

Table 1.7 displays estimates for Equation 3. The first column uses counties from all 

states in the US, including Alaska and Hawaii. The 95% confidence interval on the 

coefficient for log county population excludes 1, showing that doctors 

disproportionately practice in more populated areas. The coefficient on log distance to 

the nearest medical school is negative and significant, with a moderately large 

magnitude. Column 2 shows that results are nearly unchanged when using only the 

continental US, while column 3 shows that identification does not hinge on the reform 

years alone.  

The results indicate a modest relationship between the geography of medical schools 

and the geography of physicians. For example, if the distance to the nearest medical 

school is halved in an area, doctor numbers in that area would increase by about 5%. 

Conversely, a closure doubling the distance to the nearest school would decrease 

physician counts by about 5%. 

1.5 Conclusion  

Using novel OCR-generated data from the American Medical Directory in 
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combination with data from the Census, I find that the geography of medical schools 

has moderate implications for the geographic distribution of doctors. Halving the 

distance to the nearest medical school in an area is associated with a 5% increase in 

the number of doctors practicing in that area. Additional evidence from linked records 

suggests that not only place of origin, but also medical school experience affects 

doctors’ likelihood to practice rurally. Both medical school admissions and medical 

school openings and closures appear to be viable policy levers to address the rural 

physician shortage. 
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APPENDICES 

APPENDIX I: DIGITIZATION OF THE AMERICAN MEDICAL DIRECTORY 

Figure 1.6 shows a page taken from the 1927 American Medical Directory. Data are 

given in columns, with an index at the top of each page showing the cities covered by 

that page. Last names are given, followed by first names and additional given names. 

Other information, by order of its appearance in entries, includes 

 • Membership in the American Medical Association: members have names listed in 

all-capital letters 

 • Birth year 

 • Medical education (school and year of graduation) 

 • Fellowship in the AMA (⊕ symbol) 

 • Specialties claimed (bold font) 

 • Address and hours  

Several of the challenges with digitization are reflected in the page shown. The 

column format of the data can be troublesome; failure to recognize columns can, in 

some cases, lead to omissions of all entries in that column in the digitized data. 

ABBYY handles column identification and does a good job in most cases.  

In addition to the columns present in the data, most entries span multiple lines. 

Without a way to identify first lines of entries (indentation and spacing are not very 

salient post digitization), all identification of entry beginnings and endings must be 

completed after the digitization process. Additionally, location entries (which note the 

city, city population, and county; see the line for “BAD AXE” in Fig. 6) must be 

distinguished from personal entries in the directory. Indeed, location entries are the 

single most important lines to identify, as they apply to many listings rather than just 

one.  

Finally, some characters are quite hard to tell apart (compare the letters “i” and “l” and 
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the number “1” in the entry for Alex MacNab under Baltic, MI, e.g.). Blemishes in the 

data (see the “l” that looks like an “i” in John Giffen’s Bangor, MI entry, e.g.) only 

add to the errors. However, common mistakes can be accounted for when cleaning the 

digitized text (any string of three of “I,” “l,” and “1” in a row can be correctly 

interpreted as “Ill,” an abbreviation for Illinois). 

  



 

20 

APPENDIX II: MATCHING DETAILS 

The matching problem is fairly simple; the AMD data has first and last names, as well 

as birth year and location (city, county, and state), while the Census data has first and 

last name, age, county, state, and sometimes city. Age can’t generally be matched 

perfectly, as only the birth year is known in the AMD data. Steps are detailed below. 

Note that these steps apply only to similar-year matching, so location should be 

identical for most doctors in the two data sets. 

1. A clear first step is to take all unique first-last name combinations from each data 

set, and take any perfect matches on name and age as correct. Notably, location can be 

used to provide suggestive evidence on the quality of the matches when matching 

observations from the same or nearby years.  

2. Using the remaining observations from the Step 1, tremble the age variable by two 

years in each direction. This yields many more matches by accounting for the fact that 

(1) age is estimated based on birth year for one data set, and (2) age was often reported 

incorrectly/not tracked as closely in the early 1900s and before.  

3. Replace the first name with the first initial. Match unique observations on first 

initial, last name, and age.  

4. Repeat (3), trembling age by two years in each direction.  

5. Take all names in both data sets that have not yet matched and are unique. Sort by 

state and last name, then search for fuzzy matches within X number of lines (I use 20) 

above or below each observation. Quality of the match is measured by a weighted sum 

of penalty variables: variables penalizing the Levenshtein distance between the names 

(first and last, with last weighted more heavily) and a variable penalizing the distance 

in age between the two observations. Matches must meet a certain threshold for the 

weighted penalty variable and be unique to each observation in order to be counted.  

6. Repeat (1), but replace the age variable with the state variable.  
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7. Repeat (2), replacing the age variable with the state variable.  

8. Repeat (5), replacing age with state. 

While some match rates seem low, this is typical for historical data. Additionally, 

many doctors that appear in one data source do not show up in the other. This can 

easily be seen by the discrepancy in number of total doctors listed in the Census and 

the Directory, with the Census listing 20,000-25,000 more doctors in 1910 and 1940, 

while the Directory lists about 30,000 more doctors than the Census in both 1920 and 

1930 (Table 1.4). 
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APPENDIX III: HISTORICAL DETAILS OF THE FLEXNER ERA 

Early Colonization 

One of the first acts regulating the medical profession on the American continent was 

passed in Massachusetts in 1649, and stated in part, that “Chirurgeons, Midwives, 

[and] Physitians” were not to practice “without the advice and consent of such as are 

skillful in the same Art . . . or at least some of the wisest and gravest then present” 

(Packard 1931, qtd. in Shyrock 1967). This act and others like it anticipated 

difficulties which were to confront American medicine over the next three centuries. 

How could one protect both the public and the jobs of the professionals concerned?  

There were no medical institutions in the United States for nearly 150 years after the 

first settlements appeared. Women as well as men who had the ability to inspire 

confidence served as general practitioners for their neighbors. Gradually 

apprenticeship became the traditional method of training for doctors, and women fell 

out of the picture. Mixed reviews of early physicians indicate both that some were 

well trusted by those they served, while others were untrained quacks with few 

qualifying characteristics. Meanwhile, Europe in the late 1700s and early 1800s was 

gradually reforming its medical practices, with universities exercising increasing 

authority over medical education and the practice of medicine. 

First Schools 

In 1765, the first medical school on the American continent was formed in 

Philadelphia, Pennsylvania, by two young American graduates of Edinburgh. The 

College of Philadelphia medical school had high standards derived from the 

Edinburgh example, including preparation in Latin, Greek, mathematics, and 

philosophy. Medical schools at King’s College in New York City and Harvard College 

in Boston were soon to follow.  

Around the same time, states and cities began passing laws regulating the practice of 
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medicine. The first such law, passed in New York City in 1760, required that every 

student undergo an examination by members of His Majesty’s Council as well as other 

qualified physicians. New Jersey passed a similar law in 1772, and other states 

followed suit. By the 1830s, all but three states had passed such laws, which in most 

cases established state medical societies and gave them authority to interview 

applicants for licenses to practice medicine.  

While medical schools in America had a promising start, standards fell in the first half 

of the 19th century. The European model was not perfectly suited for America, with 

its frontiers and high costs of travel. Proprietary colleges began to pop up across the 

country. Such colleges were typically founded by a small handful of physicians, often 

in small villages that had no access to clinical facilities or hospitals. Catering to 

frontier students, for whom attendance bore a very real opportunity cost, these schools 

lowered standards across the board, from preliminary education requirements to 

attendance requirements—yet they still granted degrees. Over this same time period, 

in fact, bachelor’s degrees were replaced by doctorates, even while candidates 

completed less work than had previous bachelor’s degree recipients! The reduction in 

standards occurred at all medical schools to some extent, as returns to actual education 

received were relatively small; competition for students and their tuition fees was 

fierce.  

As medical schools lowered standards, so too did the reputation and status of the 

physician fall. Bloodletting and calomel (mercurous chloride) were widely prescribed, 

often to grievous effect. Imposters further weakened medicine’s reputation. To add 

insult to injury, the Jacksonian democracy of the 1820s to the 1850s pushed back 

strongly against the laws providing for state medical societies and licensure of 

physicians, arguing that the common man was able enough to choose his own 

physician. The rise of a branch of alternative medicine, based on herbs and botany 
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(Thomsonian medicine), further threatened science-based medicine’s prominence. 

Jacksonian democracy and the Thomsonians ultimately proved triumphant in repealing 

almost all the medical license laws; by 1849, only three states still regulated the 

practice of medicine. 

Attempts at Regulation 

Naturally, properly-trained physicians did not take all this punishment lying down. In 

1846, 119 physicians from 16 states (representing about one-third of medical colleges 

at the time) came together in the first national medical convention. The convention 

resolved that a set of uniform standards for medical education and for preliminary 

requirements to medical education be established, and committees were assigned to 

construct appropriate standards over the following year.  

In 1847, what would become known as the American Medical Association (AMA) 

reconvened. The association adopted ten recommendations by the committee on 

medical education standards. These included requirements that each medical college 

have seven professors to provide instruction in seven different branches of medicine 

and that each student complete an apprenticeship in addition to hospital practice, while 

extending the term of study from four months to six, among others. The association 

similarly adopted the proposal addressing entrants to medical schools, which 

suggested that preceptors vouch for incoming medical students publicly (presumably, 

preceptors would not vouch for incompetent students lest they embarrass the preceptor 

later on).  

Sadly, the AMA’s recommendations were all bark and no bite. Even though cognizant 

of the problems in medical education, colleges had little incentive to do better when 

anyone could practice medicine without attending college at all and competition for 

students was fierce. Two schools that did make changes to conform to the AMA’s 

recommended standards were harshly punished for it; the University of Pennsylvania’s 
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six-month courses led enrollment at its competitor, the Jefferson Medical College, to 

far outstrip it within a matter of years. Real reforms were delayed until after the Civil 

War when medical education could once again capture physicians’ undivided 

attention.  

The AMA continued to meet throughout the late 1800s, but did not yet enjoy the 

power to make its adoptions binding. Representation was low, with only about one-

third of schools sending delegates. To make matters worse, these delegates’ decisions 

were not even binding on their own schools; they were powerless representatives. 

However, deliberation continued, with general consensus that perhaps the best type of 

reforms would be state-driven. Under state boards and certification standards, the 

AMA reasoned, schools could no longer fail to provide quality education, as graduates 

would fail to obtain licenses to practice. Indeed, some states began to pass medical 

license laws during this time period. While a step in the right direction, these laws 

were limited in their reach; most did not penalize practicing without a license, while 

allowing graduates of any medical school to practice without examination.  

Inferior medical schools continued to proliferate with the increased expansion and 

settlement in the west; the number of colleges rose from 90 in 1880, to 116 in 1890, to 

151 by 1900. Increased competition for students lowered the attractiveness and 

feasibility of reforms. Several schools known as “diploma mills” forfeited almost all 

pretense of giving education when they discovered many thousands of people willing 

to pay for a degree. Nor was their deceit identifiable by naming the university alone; 

the operator of the Trinity University of Medicine of Surgery in Vermont also sold 

diplomas from the University of Cincinnati, Montreal Medical College, New York 

State Medical College, Trenton Medical College, and the University of New 

Hampshire. The effect of these mills was disastrous (for one example, almost 10% of 

practitioners in Illinois from 1877 to 1879 had purchased their diplomas). 
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Signs of Change 

This is not to say thatthe late 1800s saw no progress in medical education. Several 

bright stars began to enforce higher standards, starting with the Chicago Medical 

College and continuing at Harvard, the University of Pennsylvania, Syracuse, and 

Michigan. In 1877, Illinois established a state board of health and gave it authority to 

enforce the medical practice law. Physicians could receive a license from the board by 

having practiced for more than 10 years in Illinois or by presenting an acceptable 

diploma; otherwise, they must pass the board’s examination to receive a license. An 

1878 report indicates that 1,400 practitioners (almost one-fourth) left Illinois upon 

passage of the law. Less than half of the 371 doctors who were examined passed and 

received a license that way. Illinois further sought out and shut down diploma mills 

and established minimum (admittedly low) standards for colleges.  

Illinois was a harbinger of state-level reforms that began in the 1870s. Interest in state 

licensing boards rose for the first time since the earlier set of such laws was repealed 

almost half a century earlier. New York passed a watershed law creating a licensing 

board with bite that failed (encouragingly) about one-third of doctors in 1894. 

Just a year earlier, the Johns Hopkins Medical School was created. As a school with a 

sufficient endowment to preclude any concern on professors’ part about student fees, 

Johns Hopkins was uniquely situated to provide high-quality medical education. Johns 

Hopkins’ emphasis on scientific research, intimate connection with hospitals for 

hands-on training, and reliance on laboratories for student learning made it a pioneer 

in American medical education. Indeed, the school’s influence on medical education 

throughout the United States can hardly be overstated. Within two decades, more than 

60 American colleges had at least three professors with Hopkins degrees on their staff. 

Scientific research and hospital training came to be widely recognized as an integral 

part of medical education. 
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Elimination of the Two-Year Course 

Reforms on the national front soon picked up steam as well. Delegates from just over 

half of the 90 orthodox medical colleges met in 1890 and established what would later 

become the Association of American Medical Colleges (AAMC). For once, there was 

a great deal of agreement on policies. In order to gain membership status in the 

AAMC, schools had to require three years of medical study with terms no shorter than 

six months. Laboratory work and entrance requirements were also required for 

membership. One year later, the National Confederation of State Medical Examining 

and Licensing Boards itself voted to require a minimum of three years of medical 

training.  

The two reforms together proved successful at the national level for the first time. By 

1893, less than 10 percent of schools offered two-year courses. In Illinois, 96.3 percent 

of schools required three or more years of study, compared to only 26.8 percent of 

colleges in 1880. In 1894, the AAMC again met and voted to extend the course to four 

years for members, a move that was not unprecedented (Harvard and several other 

colleges had already extended). Although the delegates knew and anticipated that 

some of the sixty-five schools would leave due to the raised standards, it was 

encouraging that a large majority—fifty-four schools—chose to remain. In 1900, the 

AMA passed the same requirement for its members. A great change was taking place 

in medical education. 

Abraham Flexner and the Report 

As of the turn of the century, progress was encouraging but insufficient. Not all 

schools enforced entry requirements in practice as they should, and others operated 

with little to no equipment for laboratory research. In 1902, John Wyeth, president of 

the AMA, appointed a five-person committee on education. This committee would 

become the Council on Medical Education (CME) in 1905. The CME published a 
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review of a thorough study of American colleges in 1907, stating that of the 160 extant 

schools, “only about 50 percent are sufficiently equipped to teach modern medicine,” 

30 percent “are doing poor work,” and 20 percent “are unworthy of recognition.” The 

CME heavily implied at the time of the report’s release that future reports would 

mention schools by name. The report also noted that students who failed to pass 

examinations in states that required them moved in large numbers to states that did not 

require examination.  

While physician reformers had achieved greater steps of progress than had been seen 

in the country to date, the public had yet to be fully convinced of the need for reforms. 

Only an impartial outside observer with no ties to physicians or state licensing boards 

could truly win the trust of the same public whose Jacksonian impulses half a century 

before had led to great steps backward in medical education. In 1907, AMA leaders 

asked Henry Pritchett, the head of the Carnegie Foundation, to inspect their 

aforementioned report. Pritchett, who became president of the Massachusetts Institute 

of Technology in 1900, had led to the Foundation’s creation in the first place when he 

saw the need for a foundation to improve teaching. Pritchett must have found the 

AMA report convincing; in 1908 he recommended that the Carnegie Foundation 

undertake extensive examinations of medical and other types of education. He asked 

Abraham Flexner to direct this study.  

Although Flexner’s brother Simon was a physician, Flexner himself was an educator. 

He had written a criticism of the elective and lecture system, The American College, 

earlier that same year. Because Pritchett saw the problem with medical education as 

largely educational and less medical, Flexner was the perfect man for the job. Flexner 

undertook extensive preparations, familiarizing himself with medical practices and 

spending a large amount of time at Johns Hopkins, which he would come to idealize in 

his famous report. Then he visited every single medical school in the country over the 
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next two years, interviewing administrators and students and analyzing the schools in 

detail.  

When published in 1910, the Flexner Report’s star revelations shocked readers. When 

Flexner asked to see the laboratory at one school, for example, the dean went upstairs 

to get it, returning with an instrument for measuring the pulse. Importantly, the report 

provided a detailed description of each school by name, fulfilling the promise of the 

CME several years earlier. Students now had access to an outside, ostensibly unbiased 

rating of each school’s quality. 

Aftermath 

In addition to his detailed analyses of school quality, Flexner provided detailed 

recommendations for changes going forward. It is a remarkable sign of how much had 

changed over the last few decades that his recommendations were largely adopted. 

More than half of medical schools closed or merged with other schools in the next 

decade (Flexner recommended that the number of colleges be reduced from 155 to 

31). Medical schools developed associations with hospitals and universities where 

they did not yet exist, and scientific and laboratory-based research became the basis of 

instruction.  

While the main effects of the Flexner Report were higher-quality education and a 

drastic reduction in the number of medical schools, there were some adverse effects as 

well. Not all schools had large endowments that granted them independence from 

student fees; these schools still struggled with finances even after standards began to 

rise across the board. Schools that served primarily rural or minority students were 

more likely to close, even as  the post-World War II baby boom exacerbated physician 

shortages. Nevertheless, it is hard to dispute that Flexner’s report and the associated 

reforms did not make things much better than they were. 
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Figure 1.1:Medical Schools in the United States by Year 
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Figure 1.2: Doctor Age by Decade 
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Figure 1.3: Capture Rates of Digitized Data 
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Figure 1.4: Distance to Nearest Medical School, All U.S. Counties 
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Figure 1.5: Distance to Nearest Medical School, Contiguous U.S. Counties 

 
 

 
 

Figure 1.6: Sample from 1927 American Medical Directory 
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37 

 
 

Table 1.3: Variable Dependency on Match Outcome 
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Table 1.4: Number and Age of Doctors by Year and Data Source 
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Table 1.5: Detailed Summary Statistics, Census Data 
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Table 1.6: Individual-Level Analysis 



 

41 

 
 

Table 1.7: County-Level Analysis 
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Abstract 

For university presidents, compensation packages are difficult to design, reflecting 

many of the same challenges inherent in corporate settings. We study determinants of 

president pay in recent decades for private and public universities. Most of the rise in 

pay over this time period appears to stem from increases in pay as a university 

president perseveres at his or her institution, and not through discontinuous increases 

in pay to entice new presidents when universities transition from one president to 

another. The most stable correlates of pay appear to be university size, as measured by 

enrollment, assets (in random-effects specifications), and revenue (in fixed-effects 

specifications); gifts (in fixed-effects specifications); prior presidential experience; 

and internal hiring status. Alumni status and gender exhibit interesting changes across 

specifications. 
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Introduction 

University presidents fill complex roles at the institutions they head. A president is 

responsible to his or her Board of Trustees to fulfill university and board goals. As in 

high-level corporate and government leadership settings, these goals can be complex 

and long-term. Additionally, presidents are the face of the university. In this role, they 

must address any crises that arise, but they also can take great pride in university 

accomplishments, whether by individual students, faculty researchers, or the 

university itself. Presidents must unite and motivate the large body of diverse students 

and faculty in the common cause of education. 

 

We stated earlier that university presidents’ jobs share characteristics with jobs of 

corporate leaders. In fact, much of the structure of university leadership is similar to 

that of corporations. University presidents and corporate chief executive officers 

(CEOs) are generally hired with complex, personalized contracts. Both positions are 

subject to evaluation by their respective boards rather than a singular superior. Since 

evaluation of complex goals is rarely straightforward, compensation is made with 

incentives in mind; contracts often stipulate a base pay and conditional bonuses 

sometimes subject to certain measurable achievements.  

 

Increasing awareness of presidential salaries has led to additional pressure on 

university presidents in recent years. How much have presidents’ salaries increased 

relative to benchmarks? Figure 2.1 shows university president pay (relative to average 

instructional staff salary and inflation) through time for a fixed sample of 31 private 



 

46 

schools and 48 public schools. While staff salaries at both private and public schools 

trend very closely to inflation, private salaries have trended upward at a faster rate. 

Interestingly, the pay of public presidents appears to have been much harder hit by the 

recession of 2008 than private presidents. Due to this, it is more difficult to say for 

certain what is the general trend of public president pay. However, it likely exceeds 

inflation as well, although perhaps not as much as the private university leader salary 

does. Appendix Figure 2.1A shows median president compensation for the same 

sample. 

 

Figure 2.1: Trends in Mean Compensation 

President compensation variables are measured according to the left axis; staff 

salaries, according to the right. 

 

As noted in Hallock (2002), pay for leaders in nonprofits like universities can be more 
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complex than for leaders in for-profit firms, since the object of the organization in 

nonprofits is less clear. If we think of the university as a business, it is one that 

produces strange products (education, or human capital, and research) that are not sold 

directly on the market in most cases. The value of these products is more opaque and 

harder to measure than the value of, say, a box of mechanical pencils, which can be 

easily purchased, used, and reviewed (no matter who created it). Thus, intangibles 

such as university reputation become correspondingly more important when more 

tangible metrics of success are unavailable. This is not to say that tangible metrics for 

success are unavailable for universities; a myriad of comparisons is available at a click 

of the mouse nowadays (graduate outcomes, percent who graduate, freshman test 

scores, etc.). However, all these metrics are indirect and approximate measures for the 

human capital created by universities, and are influenced in turn by the intangibles 

such as reputation and history. 

 

Literature Review 

Ehrenberg, Cheslock, and Epifantseva (2001) conducted an earlier study that in many 

ways is a natural predecessor of our study. Using data from the Chronicle of Higher 

Education (as do we), the authors find only weak support for the idea that salary and 

compensation changes are related to their institutions’ performance. Their study has a 

shorter panel of universities (only four years in the 1990s), yet may be the most 

similar study to ours in the literature to date. 

 

Our paper contributes to the existing literature on university presidents more broadly. 
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Using university-president pair fixed effects to isolate within-pair variation, Bai 

(2014) finds that president pay is linked to performance (as measured by university 

revenues and enrollment), with pay increasing by $32.70 for an increase of $1 million 

in total revenues and by $14.74 for each additional enrollee. Parsons and Reitenga 

(2014) also suggest a link between pay and performance, finding that private schools 

paying presidents more relative to similar schools improve their reputation and 

resources to a greater extent in the next two years than schools that pay less. On a 

different front, Monks (2007) studies the gap between private and public university 

presidents, finding a 50% discounted salary for public presidents that is robust to 

controls for institutional and individual characteristics. 

 

Our study also bears on the literature covering CEO and executive compensation. 

Murphy (1999) provides an excellent overview of the explosion of research in the area 

that occurred in the 1980s and 1990s. He documents multiple papers showing a link 

between pay and performance, but notes that this primarily occurs through the 

inclusion of stock options as part of the compensation package (which, incidentally, 

largely came about as a result of Jensen and Murphy (1990)). Interestingly, he also 

notes a change in the market for top executives, with more outside hires occurring in 

the 1990s and fewer internal promotions. Cooper, Gulen, and Rau (2016), to the 

contrary, find that excess compensation for CEOs is negatively related to future 

returns and performance. In the university setting, Galle and Walker (2014) find that 

schools that are less dependent on current donations are freer to set high levels of pay 

for presidents.  
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Original Contribution 

Our paper studies university presidencies over the last two decades. We determine 

which factors are best correlated with president pay in that time. We also study trends 

in tenure length. Our analysis covers both private and public universities, and takes 

into account important university characteristics such as size, religiosity, and 

endowment. We further consider variables reflecting the career path of presidents 

(whether they were hired internally and whether they graduated from the university 

they headed). We seek to provide comprehensive evidence on topics we study, 

incorporating past authors’ analysis whenever possible for comparison to their results. 

 

Data, Descriptive Statistics, and Trends 

Data are provided by The Chronicle of Higher Education. Most universities file 

publicly-available 990 forms each year. While there are some differences in the forms 

filled by private and public universities, both include compensation of highest-paid 

employees, including the president. Our data cover the years 2004-2016 for public 

universities and 1998-2014 for private universities. Although the data include 

additional variables that shed light on the structure of compensation packages (such as 

provision and value of certain benefits), such variables are not uniformly available 

throughout our sample period, and we omit their use in favor of drawing in additional 

variables from other data sources (see below) and retaining a longer-term panel with 

more years of data. 
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We draw on additional sources for complementary variables. The Integrated 

Postsecondary Education Data System (IPEDS) provides data on financial measures 

such as revenues, expenditures, and endowment, as well as full-time enrollment. 

Noting that these data are survey data subject to measurement error, we augment these 

data with Form 990-provided financial data available through GuideStar.org.  

 

Personal characteristics of presidents were drawn from online sources, including 

university web pages, biographies, Bloomberg.com, LinkedIn, news articles, and 

Wikipedia. University sources and Bloomberg.com were preferred as more reputable 

where they were available. We calculate age using birth year, and augmenting this 

with college graduation year (assuming graduation at age 22) where the birth year is 

unavailable. Presidents were marked as alumni if they held any degree from the 

university they headed and marked as internally hired if they worked at the university 

directly prior to their hiring as president. The latter includes presidents who served on 

a university board, such as the Board of Trustees, prior to their appointment. 

 

Finally, we add a measure of religiosity. Religiosity as we measure it is a strong 

predictor of president pay. Galle and Walker (2014), for example, find that religious 

affiliation among private universities from 1999 to 2007 is associated with a $25,311 

to $43,180 decrease in president compensation (about 7% to 12% lower than 

presidents at otherwise comparable universities). IPEDS provides a religious 

affiliation variable; however, we chose to corroborate this measure with our own due 

to a high number of schools reported as religious in the IPEDS data (49.9% of private 
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schools in 2010). We scraped the web using Google.com, searching for each 

university by name and location, and capturing the small blurb that Google provides in 

each search as a summary for the university. Blurbs that mentioned religious 

keywords, such as Christian, Catholic, etc., were marked as religious. Our measure 

marked 173 of 399 private colleges in 2010 as religious in comparison to IPEDS’ 199 

of those same colleges. IPEDS marked Wagner University and Shenandoah University 

as religious and we did not (the former does not appear to be religious although the 

latter affiliates with the United Methodist Church). Notable errors of our procedure 

included Columbia University (founded on the grounds of Trinity Church in New 

York City) and Wesleyan University in Connecticut (which became independent of 

the Methodist church in 1937). After careful comparison, we use the IPEDS measure 

of religiosity, having validated its high percentage of religious schools. 

 

We now provide descriptive and informative statistics illustrating some important 

trends in the data. First, selection of the final sample for both public and private 

universities merits a brief explanation. The unit of observation is university-president-

year (so that in transition years, there may be two or even three observations for a 

given university). For both samples, we drop observations with missing data and 

believed errors or nonsensical values. This includes universities with no endowment 

and no fundraising/gifts reported in a year. We additionally drop presidents with 

compensation below $40,000; these observations are unlikely to inform about possible 

links between pay and performance, as they may include presidents who intentionally 

take small salaries due to religious beliefs. For private universities, we drop 
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observations with enrollment below 500 full-time students or with non-positive total 

assets, liabilities, or revenues. After these refinements, we observe in how many years 

each university appears in the sample. We keep observations from both types of 

university that appear in at least 9 distinct years, dropping any observations from 

universities that show up fewer times than that in the panel. 
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Table 2.1: Summary Statistics, Public Universities 

N=1,394 university-president-year observations from 2004-16, about 107 

observations/yr. 

Table 2.1 presents summary statistics for public university presidents. The median 

president was 62 years old. Women made up 15.3% of observations. 22.2% of 

observations were alumni, and 30.3% were hired internally. Table 2.1A in the 

appendix presents summary statistics at the university-year level, aggregating across 

presidents (see detailed notes at the foot of the table for a full explanation). 
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Table 2.2: Summary Statistics, Private Universities 

N=5,004 university-president-year observations from 1998-2014, about 294 

observations/yr. 

Table 2.2 presents summary statistics for private university presidents. Mean 

compensation is somewhat lower than for public university presidents, while median 

compensation is much lower. Private university presidents are about 3 years younger 

than public presidents, and 3% more likely to be female. 13.2% are alumni and 19.4% 
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were hired internally, lower rates than for public university presidents. 40% of 

observations are from schools with religious affiliations. The private sample includes 

many more small schools than does the public, with median enrollment less than 1/8th 

the enrollment of the public sample. Correspondingly, financial variables are about an 

order of magnitude less than their public counterparts, with the exception of gifts and 

endowment; the latter variables reveal some important differences in funding of 

private and public universities. Appendix Table 2.2A presents these summary statistics 

at the university-year level. 

Table 2.3 shows the correlation between GuideStar and IPEDS measures where both 

are available; we prefer the GuideStar data, as tax reporting standards would indicate 

that it may be less subject to measurement error, but augment it with IPEDS data 

where necessary. 

 

Table 2.3: GuideStar and IPEDS Correlation Table 

 

How does a president’s compensation vary with time? We investigate this in two 

ways, the compensation path from the beginning of the presidency and the 

compensation path prior to termination of the presidency. Figure 2.2 shows mean 
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compensation paths for private and public presidents as seen from the start of the 

presidency and from the end of the presidency. Note that there are censoring issues 

here; we only include presidents who have a known starting year for start-of-tenure 

compensation paths, and only include presidents who have a known ending year for 

end-of-tenure paths. In order to help see how selection and censoring affect 

compensation paths, we divide presidents in each graph into three groups: presidencies 

lasting 3-6 years were considered short-term; 7-9 years, mid-term; and 10 or more 

years, long-term. 

Several striking facts are apparent from the data. Private university presidents who last 

longer can expect higher compensation almost indefinitely, with perhaps some 

leveling out after 10 years. Remarkably, the quadrant I graph (compensation prior to 

end of tenure at private universities) shows three parallel lines, each sloping upward at 

the same rate, although presidents who had longer tenure are at higher levels. Public 

universities presidents, on the other hand, can expect salaries that outpace inflation at a 

much slower rate. Public presidents who are nearing the end of their tenure receive 

lower salaries each year; the sharp downturn on the final year for mid- and long-term 

presidents may be due to data imperfections (if presidents’ final year was only a 

partial year, they could receive significantly lower compensation), but is notably very 

different from the private university graph, which could theoretically suffer from the 

same errors.  
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Figure 2.2: Compensation Paths at Public and Private Universities by Tenure 

Compensation in 2016 USD for each graph. Presidents with two or fewer observations 

are excluded from the graphs, as are presidents whose start years are unknown (start-

of-tenure graphs) and end years are unknown (end-of-tenure graphs). 

Finally, it should be noted that the private-university end-of-tenure compensation 

paths can be seen as evidence against the link between performance and pay at private 

universities. Presumably, presidents who stay for a shorter length of time may not do 

as well as presidents who stay longer. Of course, presidential tenure is endogenous; 

presidents who are paid well may choose to stay on longer. However, if this 

consideration is not too important, we may be surprised to see that even the poorer-

quality presidents (as seen by length of tenure) receive pay increases each year equal 

to the higher-quality presidents. 
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We next analyze trends in tenure length through time. With 17 years of private 

university data and 13 years of public university data, we are able to study tenure with 

fewer censoring issues than might be suffered by datasets covering fewer years. 

Nevertheless, censoring remains an important issue. We focus on tenure at private 

universities here due to the longer panel. 

Figure 2.3 presents a cross-section of tenure lengths from the most recent years 

available (2012-14) for private university presidents. The distribution appears 

somewhat trimodal, with peaks from 0-3, 5-10, and 13-14 years. The distribution is 

right-skewed, reflecting the fact that a few presidents serve for extended lengths of 

time. Figure 2.2A in the Appendix shows a histogram of tenures for recent public 

university presidents. 
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Figure 2.3: Tenure of Private University Presidents, Cross-Section 

N=106 private university presidents ending their presidencies between 2012 and 2014 

for whom starting year of presidency was known. 

Examining trends in tenure requires a strategy to deal with right- and left-censoring. 

That these are present in the data can be seen in Appendix Figures 3 and 4. Appendix 

Figure 2.3 shows that left-censoring affects the number of mid- to long-term 

presidents seen in early years, making tenure appear to rise if we judge it by year a 

presidency ends. Appendix Figure 2.4 shows that right-censoring makes it look as 

though recent cohorts of presidents have had shorter tenures when the mid- to long-

term presidents are omitted from the sample more if they start later, as they continue 

to work as presidents through the end of the sample and thus have unknown lengths of 

tenure. We remake Appendix Figure 2.4 using three categories of tenure length: 1-3 

years, 4-5 years, and 6 or more years. This allows us to examine presidents who 
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started as late as 2009 (if they are still president in 2014, we take them to have filled 

that position for 6 years, inclusively), and thus categorize all presidents who have data 

on starting year for presidents starting from 1998-2009 into one of these three 

categories. Figure 2.4 shows that tenure lengths are constant or slightly declining with 

time as seen by the share of presidents who fit into each category. Most presidents fit 

into the long-term (6 or more years) category; the tenure lengths of presidents in this 

category could be an important trend to study in itself. Not too much should be made 

of the decline in tenure length for the final (2008-09) cohort, as that cohort may have 

been affected by the recession that occurred; additional years of data would help 

determine whether it is a long-term trend or a short-term effect. 
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Figure 2.4: Tenure Lengths of Private Presidential Cohorts by Category 

N=355 private university presidents who started their term from 1998-2009. 

We have shown that private university president pay has trended upward faster than 

inflation (Fig. 1). Universities have two ways in which they can increase pay for 

presidents that would account for such a trend. First, they can increase presidential pay 

from year to year during a president’s tenure. Second, they can increase pay by hiring 

higher-paid presidents to replace lower-paid ones. Fig. 2 shows that the first type of 

pay increase appears prevalent at private universities, no matter the duration of the 

president. We now investigate the second type of pay increase by studying how pay 

changes during the transition period from old to new presidents. 

In order to study pay across presidential transitions from the university’s point of 
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view, we show event studies using data collapsed to the university-year level. In order 

to avoid short-term presidents who may have been hired as interim presidents, we use 

only transitions involving presidents that have at least three years of data available on 

each side of the transition. Additionally, since some universities report interim 

presidents during the transition year, we incorporate a special time period zero as the 

interim year. If a university goes directly from president A to C, that university does 

not contribute to the t=0 time period. A university that has an interim president (going 

from A to C through B) or reports two presidents in the same year (A and C, A and B, 

or B and C) does contribute to the special time period; the sum of the compensation 

given to both reported presidents is used in the latter case. Figure 2.5, our vanilla event 

study without controls, shows a significant cost to universities when they do undergo 

the special circumstances embodied by period 0. Omitting consideration of period 0 

momentarily, total compensation follows an upward trend throughout time, in 

accordance with what we saw in Figure 2.1. No clear discontinuity exists from t=(-1) 

to t=1, although one is not ruled out either; high pay in period t=(-1) could be 

consistent with deferred compensation payouts reported in the final year of a 

president’s employ. Figure 2.5A in the Appendix replicates Figure 2.5 for public 

universities. 
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Figure 2.5: Transition Salary Event Study 

N=239 presidential transition periods with at least three years of data on each side of 

the event. 22 universities are represented twice in the figure. Period 0 includes years 

with interim presidents or payouts to multiple presidents in the same year and exists 

for 52 transitions. 

 

Figure 2.6 further investigates the cause of high pay in the special transition period 

t=0. Panel A replicates Figure 2.5. Panel B omits all payouts to two presidents in the 

same year; due to the definition of period 0, this means all 10 t=0 observations are 

from B presidents (temporary interim presidents who served for a year). Panel C 

shows the other 42 observations for time period 0. Almost all universities reporting 

pay to two presidents in one year listed the outgoing president as one of the two, 
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reflecting the fact that presidents often retire mid-year. Panel D shows the four 

transitions that were the exception; these transitions involved an interim year in which 

two presidents were reported, but neither was the outgoing president (one may have 

been the incoming president). We conclude from a comparison of the four panels that 

large compensation packages (including deferred compensation) to retiring presidents 

are most likely responsible for the spike in period 0, with the caveat that Panel D’s 

evidence reflects very few observations. Additionally, we might expect time period 

t=(-1), which should reflect the final payout of outgoing presidents for N=187 

transitions, to have a higher spike than time period 0. If some universities fail to report 

payments to multiple presidents in years when they occur, this could explain the data; 

we would fail to see a large spike at t=(-1) since it is not the true final period, even 

though it is reported that way.  

To more closely examine trends in pay before and after the transition (no longer 

considering time period 0), we incorporate additional controls into our event study. 

We regress log compensation on indicator variables for time relative to the transition 

(the running variable) as well as control variables, then plot the coefficients on the 

former. Figure 2.7 shows the results. Panel A replicates Figure 2.5, but in a log 

compensation specification; the dashed lines encompass the 95% confidence interval. 

Panel B includes time dummies to account for the upward trend in mean pay through 

time (and implicitly, inflation). Panel C adds personal characteristics of presidents, 

and Panel D adds university characteristics. All four panels show a drop in pay relative 

to surrounding years during the first year of a presidency. Presumably, this may be 

caused by errors in the reported data (some presidents who are the only reported 
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president for a university-year may have started midway through the calendar year and 

received proportionate salaries). The drop from t=(-1) to t=1 may be caused by 

payouts in the final year to outgoing presidents. Overall, we do not interpret these 

event studies to show significant evidence of a decrease in salary when a new 

president is hired, and certainly not to show an increase upon hiring.  
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Figure 2.6: Transition Salary Event Study with Interim Period Modifications 

N=239 presidential transition periods with at least three years of data on each side of 

the event. 22 universities are represented twice in the figure. Period 0 includes years 

with interim presidents or payouts to multiple presidents in the same year and exists 

for 52 transitions. A includes all 52 of these transitions; B includes 10 transitions with 

interim presidents; C includes 42 transitions with payouts to two presidents in the 

same year; D includes 4 transitions with payouts to two presidents, neither of which is 

the president employed prior to the event. 
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Figure 2.7: Transition Salary Event Study, No Interim Period, Cascading Controls 

N=239 presidential transition periods with at least three years of data on each side of 

the event. 22 universities are represented twice in the figure. Period 0 (as defined in 

Figs. 5 and 6) is omitted from these figures. Time period 0 here represents the first 

year with a new president. Subsequent panels include controls from all previous 

panels. 

Regression Analysis 

In this section we provide suggestive evidence of the determinants of president pay. 

We specify an ordinary least squares (OLS) regression: 

/��0�#��* = �� + 1
�*�
 + 1��*�� + ,* + &�* 
 

where X1 includes personal characteristics of presidents (age, gender, experience as a 
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prior president dummy, years of experience as a prior president, internal hire dummy, 

alumnus dummy); X2 includes characteristics of universities (log revenues, log assets, 

log enrollment, log gifts, average faculty salary, and religious affiliation dummy); and 

,* includes calendar-year fixed effects to account for booms, recessions, and inflation. 

Table 2.4 presents our principal results. We first regress log compensation on two 

important measures of the size of a university, log full-time enrollment and log 

revenue. Both measures are strongly related to compensation. Column (2) adds in 

basic personal characteristics; age is positively related to compensation but gender is 

not significantly related. Column (3) adds in all remaining university characteristics. 

Revenue loses statistical significance, while the coefficient on enrollment rises. Assets 

likely replaces revenue as an alternative measure for university size. Religious 

affiliation is strongly negatively related to compensation. Column (4) adds in 

remaining personal characteristics. Coefficients from column (3) remain stable. Prior 

experience appears to pay off after about 10 years. The negative coefficient on the 

prior president indicator could reflect that presidents who don’t stay at a university 

long are of poorer quality, or that presidents who transfer to a new university accept a 

pay decrease to escape a bad match at the original university. Alumni and internal 

hires appear willing to be hired at a significant discount, with the alumni pay decrease 

(14) about twice the size of that for internal hires (6%). Table 2.3A refines Table 2.4 

by omitting observations from university-years paying more than one individual as a 

president; results are similar to those in Table 2.4.  
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Table 2.4: Regression Analysis 

N=5,004 university-president-year observations from 1998-2014, about 294 

observations/yr. 

 

Due to the panel nature of our data, we are also able to specify an alternative model. 

Table 2.4’s random effects model is not suitable if we believe inherent (unmodeled) 

university characteristics are correlated with both log compensation and independent 

variables. For example, a university’s prestige may be correlated with its assets 



 

70 

(earlier-founded and better-known universities accumulated more assets through time) 

but also affect its presidential compensation (boards could feel need to compensate 

well as a signal of continuing prestige). Inasmuch as such characteristics are fixed 

during our panel, a fixed-effects model addresses this type of omitted variables bias: 

/��0�#��* = �� + 1
�*�
 + 1��*�� + ,* + �� + &�* 

 However, we note that including university fixed effects removes much variation of 

interest from the model; we can no longer infer why one university pays more than 

another, only why one university pays more in one year than it does in a different year. 

The modified fixed-effects model is presented in Table 2.5. Columns mirror those in 

Table 2.4, with each specification now including university fixed effects. Enrollment 

retains significance and bears a slightly larger coefficient than previously. While 

assets successfully explained between-university variation in compensation (Table 

2.4), revenue does better at explaining within-university variation. As the more 

variable measure of a university’s finances, this makes sense. Gifts are similarly 

important in explaining within-university variation in compensation. Age retains 

importance, although at one-fifth the magnitude. Female presidents appear at a 

significant disadvantage in pay conditional on the university where they are hired. The 

lack of significance in Table 2.4 on the female dummy may be indicative of higher-

paying universities’ more progressive status and higher likelihood of hiring females as 

presidents. Prior experience loses statistical importance. Alumni no longer appear to 

receive a discount, which may suggest that alumni take a pay cut by heading 

universities slightly below their pay grade, although they receive fair compensation 

conditional on the university they choose. Internal hires, however, retain a significant 
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pay cut relative to external hires (9.2%). 
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Table 2.5: Regression Analysis, University Fixed Effects 

N=5,004 university-president-year observations from 1998-2014, about 294 

observations/yr. 

 

Our final tables present the results for public universities. In Table 2.6, revenue, 

enrollment, and assets behave similarly to their counterparts in Table 2.4, although 

assets are more important than enrollment for public university president pay. 

Experience also exhibits a similar pattern, although being a prior president starts 

paying off after only 6 years here. Internal hires still receive lower salaries, but alumni 
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surprisingly receive higher compensation by about 5%. Gender and age aren’t 

significant predictors of compensation at public universities. 

  



 

74 

N=1,394 university-president-year observations from 2004-16, about 107 

observations/yr. 

 

Table 2.7 replicates Table 2.6 and additionally incorporates university fixed effects. 

Losing between-university variation hurts more in this setting than it does for private 

universities, as our public panel is four years shorter (and thus exhibits less within-

university variance in pay and other variables). While most variables lose statistical 

significance, log gifts and the coefficient on female are both significantly associated 

with higher pay at the 10% level. Experience is very similar to the pattern in Table 2.4, 

Table 2.6: Regression Analysis, Public Universities 
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and pay discounts for alumni and internal hires are no longer statistically significant. 
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N=1,394 university-president-year observations from 2004-16, about 107 

observations/yr. 

 

Conclusion 

University presidents fill important roles in their institutions. Compensation packages 

are difficult to design, reflecting many of the same challenges inherent in corporate 

settings. Pay has risen at a rate well over inflation in the last 20 years. Most of this rise 

in pay appears to stem from increases in pay as a university president perseveres at his 

or her institution, and not through discontinuous increases in pay to entice new 

Table 2.7: Regression Analysis, Public Universities, Fixed Effects 
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presidents when universities transition from one president to another. The most stable 

determinants of pay appear to be university size, as measured by enrollment, assets (in 

random-effects specifications), and revenue (in fixed-effects specifications); gifts (in 

fixed-effects specifications); prior presidential experience; and internal hiring status. 

Alumnus status and gender exhibit interesting changes across specifications. 
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APPENDIX 
 

 

N=1,370 university-years. Compensation and salary are summed across presidents 

within a university-year, while personal characteristics (age, female, alumni status, 

internal hiring status, and experience variables) and all other variables (which should 

reflect annual measures already) are averaged. The logarithm is taken after these 

operations. 

  

Table 2.1A: Summary Statistics, Public Universities – University-Year Level 
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N=4,862 university-years. Compensation and salary are summed across presidents 

within a university-year, while personal characteristics (age, female, alumni status, 

internal hiring status, and experience variables) and all other variables (which should 

reflect annual measures already) are averaged. The logarithm is taken after these 

operations. 

  

Table 2.2A: Summary Statistics, Private Universities – University-Year Level 

Table 2.2A: Summary Statistics, Private Universities – University-Year Level 
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Table 2.3A: Regression Analysis, No University-Years with Multiple Reported 

Presidents 
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Figure 2.1A: Trends in Median Compensation 

President compensation variables are measured according to the left axis; staff 

salaries, according to the right. Sample includes 31 private and 48 public schools. 
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Figure 2.2A: Tenure Length of Recent Public University Presidents, Cross-Section 

N=57 public university presidents who ended their presidencies from 2012-16 and for 

whom starting year of presidency was known. 
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Figure 2.3A: Tenure of Private University Presidents by Year Ended 

N=314 private university presidents whose starting and ending years were known. 

Left-censoring should induce a rise in tenure with time, as presidents who stayed in 

the position for many years are more likely to appear in the data in later years than in 

early years (through selection on starting-year availability). 
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Figure 2.4A: Tenure of Private University Presidents by Year Started 

N=364 private-university presidents whose starting and ending years are known. 

Right-censoring (unknown tenures for presidents who started later in the sample and 

continue in the position through the end of the sample) mechanically leads to a decline 

in tenure with starting year. 
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Figure 2.5A: Transition Salary Event Study, Public Universities 

N=62 presidential transition periods with at least three years of data on each side of 

the event. Period 0 includes years with interim presidents or payouts to multiple 

presidents in the same year and exists for 10 transitions. 
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CHAPTER THREE 

  Immigrants in the Age of Information: 

Earnings, Language Skills, and Technology 

 

 

 

 

 

 

 

ABSTRACT: 

I examine determinants of immigrant earnings to the U.S. in recent decades. Increased 

Internet usage in the immigrant’s country of origin may facilitate language learning 

for those who are planning to emigrate, thus contributing to future earnings. Using a 

two-stage approach to correct for potential endogeneity of language skills following 

Chiswick and Miller (2002), I find that immigrant earnings continue to display much 

higher returns to education for English-speaking immigrants and that these returns 

have increased since 1990. I briefly examine female immigrants in the labor force, 

finding broadly similar results for this group, with some caveats. 
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Introduction 

How have immigrants’ earnings changed, if at all, in the age of the Internet? One well-

known factor in U.S. immigrant outcomes is English language proficiency (Chiswick 

and Miller 2002, Ferrer, Green, and Riddell 2006). The Internet offers many (free) 

resources to aid in the learning of languages, lowering the costs of attaining such 

proficiency. However, it also offers tools that may make it easier to get by without 

English; free translation and other services abound. Education, a more fundamental 

component of any earnings analysis, has also been affected by the advent of the 

Internet. In recent years, formal online education at all levels has grown in both reach 

and quality. This paper models determinants of earnings for immigrants in the last four 

decades of Census data, with a look at how the Internet may influence earnings 

through language learning specifically. 

Research on immigrant earnings has focused on the important differences between 

immigrants and native workers. Language proficiency is one such difference, with 

demonstrated benefits (from 14-17% higher wages) for English speakers as reported in 

Chiswick and Miller (2002, 2003). Language is not just one factor in the immigrant 

earnings equation; rather, it changes the entire equation for immigrants. Those who 

learn the language have higher returns to education than do those who do not. 

Another important determinant of immigrant outcomes is the country of origin. 

Factors such as the geographic distance countries and climate differences can 

conceivably affect an immigrant’s motivation to work, learn a new language, and so 

forth. In this paper, I examine how characteristics of origin country, including 

geographic and linguistic distance from the US, as well as technological progress, as 

measured by population shares with Internet, cellular, and fixed telephone access, 

affect immigrant English language learning. 

This paper contributes to the literature in two principal ways: first, it updates and 
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renews Chiswick and Miller’s (2002) research in the area. For subsequent waves of 

immigrants, returns to English fluency appear to have risen slightly, but they have 

largely remained constant over the last 50 years, even with advances in technology. 

Returns to education for English-speaking immigrants have also risen over the last few 

decades. This pattern parallels research on the value of host-country experience 

relative to origin country experience (Ferrer and Riddell 2008), reinforcing the 

former’s higher value. 

Second, I provide similar analysis for female immigrants, who (like female natives) 

have increasingly participated in the workforce in recent decades. Past research has 

shown that female immigrants experience two penalties (corresponding to a gender 

gap and an immigrant/native gap) in the Norwegian labor market (Hayfron 2002). 

While my analysis has some caveats, it shows that returns to education are at least as 

high for women as for men. 

Modeling Immigrant Earnings 

I first model earnings with ordinary least squares regression, which is an appropriate 

linear model under the Gauss-Markov assumptions. Card (1999), in a lengthy 

discussion of the causal effect of education on earnings, argues that the human capital 

earnings function made famous by Mincer (1974) (and which I use here) reasonably 

approximates true causal effects: 

/� 2� = �� + �
3� + ��4� + ��4�� + ��235� + �"235�� + ��, 719 

Equation (1) is an adaptation of the Mincer equation for immigrants, where S is total 

years of education and two separate measures of experience are included: experience 

working in the host country (years since migration, YSM) and total experience (T). 

Additional control variables include the log of weeks worked in the past year, marital 

status, citizenship, race, a dummy for living in the South, and 17 different geographic 

dummies for countries of origin corresponding to various parts of the world (Western 
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Europe, Southern Europe, Eastern Europe, former USSR countries, China, Indochina, 

the Philippines, South Asia, Southeast Asia, Korea, Japan, the Middle East/North 

Africa, Sub-Saharan Africa, Mexico, Cuba, Central/South America, and non-Spanish 

countries in South America). I also include a dummy for rurality in order to replicate 

Chiswick and Miller’s (2002) results as closely as possible. Since this variable is only 

available for the 1990 data, I include an indicator for missingness and set all missing 

values of the variable to zero. All specifications in this section include men aged 25-64 

only. 

Since English proficiency is such an important factor in immigrant earnings, I also 

model earnings separately for English-speaking immigrants and non-English-speaking 

immigrants. I apply the Heckman correction (Lee 1983) in this analysis to account for 

selection into the different groups. Following Chiswick and Miller, I use geographic 

distance between the U.S. and the immigrant’s country of origin, linguistic distance 

between English and the immigrant’s language, and veteran status as instruments for 

English proficiency. I also incorporate additional instrumental variables related to 

Internet, fixed telephone line, and cellular telephone line subscriptions. 

Data  

I employ data from the Integrated Public Use Microdata Series (IPUMS) including 

data from the 1990 and 2000 Censuses (each a 5% sample) as well as the 2010 and 

2019 American Community Survey five-year samples (each a 5% sample as well). 

The universe includes all males ages 25-64 reporting both positive earnings and 

positive weeks worked in the previous year. 

Summary statistics for the sample of foreign-born men in the 2000, 2010, and 2019 

data are given in Table 3.1. The first column includes the entire sample of foreign-

born men, while the second column includes only those men who do not speak English 

and the third column includes the portion of the sample that does speak English. As 
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expected, log earnings are significantly higher for immigrants proficient in English. 

Three out of four indivduals in the sample speak English. The average experience in 

the labor market is 25.0 years, with 21.3 of those in the U.S. labor market specifically. 

English-speaking immigrants have on average 4.4 fewer years of experience than their 

counterparts but 6.3 more years of experience in the U.S. labor market. 

English speakers are more likely to be employed at any given time, as shown by their 

higher values of log weeks worked. There is little difference in marital status by 

language proficiency. English speakers have significantly more education than non-

speakers (13.4 to 8.8 years, respectively). English speakers are also much more likely 

to be citizens than nonspeakers. Non-English speakers are much more likely to live in 

states with concentrated minorities, with average minority concentration at 13.6% for 

this group versus 6.2% for English-speaking immigrants. There is little difference in 

geographic distribution across the groups, with roughly equivalent shares living in the 

South and in rural areas. Finally, 8.6% of English-speaking immigrants are black, 

compared to only 2.1% of immigrants who don’t speak English. 

Past work has focused on adult male immigrants due to their higher participation in 

the labor market. However, female labor market participation has trended upward in 

recent years for both natives and immigrants; in the four decades from 1990 to 2019, 

native female labor force participation rose from 64.2% to 69.3%, while immigrant 

female labor force participation rose from 54.8% to 62.8% over the same period. This 

paper presents the earnings equations for both male and female immigrants. In order to 

maximize the sample size for women, I use data from 1990-2019 in all portions of the 

analysis of female immigrant earnings. Table 3.2 provides summary statistics on 

working female immigrants (those reporting positive earnings and positive weeks 

worked in the previous year). The statistics mirror the trends shown for male 

immigrants quite closely. Compared to male immigrants, women are slightly more 
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likely to speak English (78.2% to 75.9%). English speakers again have slightly less 

experience overall and slightly more in the U.S. labor market. Working female 

immigrants are significantly less likely to be married than working male immigrants 

(65.4% compared to 71.5%). Working female immigrants in both groups are higher-

educated on average than their male counterparts. They are significantly more likely to 

be citizens of the US, and less likely to live in states with concentrated minorities. 

Unlike male immigrants, female English speakers are more likely to live in rural areas 

than female non-speakers. Finally, immigrants that speak English are again 

significantly more likely to be black than non-speakers. 

Results 

I first present estimates from ordinary least squares regression (OLS). Column (1) of 

Table 3.3 includes the basic set of covariates: years of education; years of experience 

and years of experience squared divided by 100; years since migration and years since 

migration squared divided by 100; the log number of weeks worked; marital status; 

citizenship; an indicator for the black race; finally, an indicator for living in the 

southern United States. Additional control variables not shown in the table include the 

17 dummies for region of origin (as described previously) and year-fixed effects. 

Earnings rise by 6.3% with each additional year of education, and grow with 

experience in a concave fashion. Experience in the U.S. labor market is more valuable 

than experience out of it.  

The elasticity of earnings with respect to weeks worked is slightly higher than unity, 

with a 10% increase in weeks worked leading to roughly a 10.4% increase in earnings. 

Being married is associated with a significant earnings premium of 19.6%. Citizenship 

status also correlates with an earnings premium of 7.2%, about a third the size of the 

marriage premium. Black foreign-born men earn 19.5% less than other immigrant 

groups.  
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Specification (2) replicates (1) with the addition of the concentration of speakers of the 

immigrant’s language in the state of residence. Very little changes with this addition; 

those immigrants who do live in states with higher concentrations of language 

speakers receive slightly lower earnings, on average. This may be indicative of a 

penalty for not speaking English, as immigrants who live near other speakers of their 

native language may be able to get by without learning it (i.e., the cost of not learning 

English is lower). 

Column (3) adds in English fluency as a control. This attenuates the coefficient on 

education to 5.3%. Fluency in English is associated with 18.2% higher earnings. This 

value is slightly higher than that reported by Chiswick and Miller (14% higher 

earnings), but close to the 17% higher earnings reported in a study of the 1980 Census. 

Column (4) replicates (3) with an additional interaction between English fluency and 

minority language concentration. This changes the sign on minority language 

concentration from negative to positive; immigrants who live near other speakers of 

their native language appear to have more earnings overall. Additionally, the value of 

speaking English rises to 26.9% increased earnings. However, English speakers who 

live in minority-concentrated areas suffer a penalty – so it appears that minority areas 

provide better opportunities to those who don’t speak English but worse opportunities 

to English speakers. 

Column (5) examines how important initial labor market conditions are for immigrants 

by following Chiswick and Miller’s idea to include the unemployment rate in the year 

of labor market entry, as well as this unemployment rate interacted with U.S. labor 

market experience. There is a small penalty to earnings for those who arrive during 

years with higher unemployment, but this penalty goes away with time. 

The final specification (6) incorporates more detailed measures of English fluency. 

This further attenuates the coefficient on education to 5.1%. The omitted group are 
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those who report speaking only English at home, whose English language proficiency 

is not known. Relative to this group, those who speak very well earn a small premium 

of 4.5%. Those who speak well earn 14.9% less than the benchmark group, with those 

who speak “not well” and those who do not speak at all experiencing very similar 

penalties of about 25% in their earnings. 

I next present results for English speakers and non-speakers separately. Speaking 

English is closely related to returns to education, as it is necessary to speak English in 

order to qualify for many of the occupations typically associated with more education. 

Thus, English speakers may experience much higher returns to education than non-

speakers in the US. Although it is easy to split the sample by English ability, selection 

into English learning is not random. Those who come already speaking Romance 

languages or those who have a lot of exposure to English television may have much 

lower costs of learning English. Those who struggle most to learn may choose to live 

in states with many other speakers of their native language, enabling them to get by 

with very little English in their minority community. It is important to account for this 

type of selection. I follow the Heckman selection procedure, which estimates selection 

into English-speaking and non-speaking groups. In addition to the basic controls 

already mentioned above, I include as instruments for English learning several 

variables suggested by Chiswick and Miller (2002): minority language concentration, 

linguistic distance from English, and a polynomial in geographic distance from the 

US. I also include several new measures related to technology that may affect ease of 

learning English. These include the share of the immigrant’s origin country with 

Internet access, the number of fixed telephone lines per 100 people in the origin 

country, and the number of cellular phone subscriptions per 100 people in the origin 

country, all as recorded in 2005.  

Table 3.4 provides the results from the logit specification that accounts for selection 
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into English proficiency. Older immigrants are less likely to know English. Each year 

of education increases likelihood of speaking English by 19%. Probability of knowing 

English rises with time in the US, but at a falling rate. Married, black, and naturalized 

immigrants are more likely to speak English. Those in rural areas and the South are 

also more likely to speak English, which may be due to lower minority concentration 

and higher necessity of learning the language in such areas. The coefficient on 

minority language concentration is accordingly negative. Those who come from 

countries further from the U.S. are more likely to know English, perhaps reflecting the 

lower likelihood of Spanish speakers from nearby Mexico and Central and South 

America of learning English. Finally, higher Internet access and fixed telephone lines 

appear to be strongly associated with English proficiency. 

Table 3.5 presents the results for immigrants by English proficiency. The first two 

specifications represent the earnings equations for English speakers (who report 

speaking English well or very well); columns (3) and (4) represent the same for non-

speakers (which includes those who say they speak English, but not very well). 

Columns (1) and (3) provide the results from OLS regression, while columns (2) and 

(4) contain the results with the Heckman correction for selection. 

The most striking result of Chiswick and Miller’s paper continues to hold for later 

waves of immigrants: those proficient in English face much higher returns to 

education than do nonspeakers. This finding also reinforces that of other settings, such 

as Soviet immigrants to Israel (Berman, Lang, and Siniver 2003). Experience yields 

roughly similar results for the two groups, but in-country experience appears much 

more valuable for English speakers. Marital status is associated with much higher 

earnings for English speakers (24.8%) than for non-speakers (9.7%). Citizenship 

similarly correlates with 16.3% higher earnings for English speakers but only with 

3.1% higher earnings for nonspeakers. The racial penalty to earnings decreases to 
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14.5% for English speakers and 5.7% for nonspeakers. Rural and Southern immigrants 

make less than urban ones, especially if they do not speak English. Those who live in 

areas with higher immigrant populations face a very small penalty to earnings. English 

speakers appear to face a penalty for immigrating in a year with higher unemployment 

(at least initially), but non-speakers do not. 

Table 3.6 presents the same results for the female immigrant workforce. English 

speakers again face very high returns to education (as high as 10.1%), while non-

speakers face essentially zero returns to education. Returns to total experience are 

essentially zero for English speakers but positive for non-speakers, while returns to 

U.S. labor market experience are positive for English speakers and essentially zero for 

non-speakers. Marital status is associated with an earnings penalty of 1.2-1.5%. 

Citizenship is strongly associated with higher earnings, but only for those women 

proficient in English. Women in rural areas and the South make significantly less, but 

black English-speaking immigrants make about 8.0% more than other English 

speakers.  

Discussion and Conclusion 

Broadly speaking, recent immigrants’ labor market returns mirror those of past 

immigrants. Returns to education appear to have risen slightly since 1990 but continue 

to exhibit stark differences by immigrant proficiency in English. Inclusion of 

additional instruments in the English proficiency equation does not change results 

significantly. Importantly, I examine the increasingly large female immigrant 

workforce. While portions of the results mirror the earnings equations for men, several 

coefficients indicate that women continue to face different conditions in the labor 

force. These include lack of returns to education for non-English speaking women, 

lack of returns to out-of-country experience for English-speaking women, and a 

marital penalty in contrast to the marriage premium that men enjoy.  
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Future work could examine more minutely selection into both the labor market and 

English proficiency by female immigrants. It could also investigate the difference in 

returns to education between English-speaking male immigrants and English-speaking 

female immigrants.  
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TABLES 

 

Table 3.1: Summary Statistics by English Proficiency, Foreign-Born Adult Males,  

2000-2019 
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Table 3.2: Summary Statistics by English Proficiency, Foreign-Born Adult Females,  

1990-2019 
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Table 3.3: Earnings Equations (OLS), Foreign-Born Adult Males, 2000-2019 

N=1,638,615 
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Table 3.4: Determinants of English Proficiency 
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Table 3.5: OLS and Heckman-Corrected Earnings Equations, Foreign-Born Adult  

Males, 2000-2019 

N=854,984 for English speakers; N=381,491 for non-English speakers. 
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Table 3.6: OLS and Heckman-Corrected Earnings Equations, Foreign-Born Adult  

Females, 1990-2019 

N=669,257 for English speakers; N=260,187 for non-speakers. 
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APPENDIX TABLES 

 

Table 3.1A: Summary Statistics, Foreign-Born Adult Males, 1990 
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Table 3.2A: Earnings Equations (OLS), Foreign-Born Adult Males, 1990 
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Table 3.3A: OLS and Heckman-Corrected Earnings Equations, Foreign-Born Adult 

Males, 1990 
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