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The Wage Premium on Higher Education: Universitiesand Colleges
Leah Achdut, Elad Gutman, Idan Lipiner, Inbal Maagad Noam Zussman

Abstract

The study examined the wage premium on higher diducabtained at different types of
institution in Israel. It tracked all those borrtween 1978 and 1985, and relied on a variety of
demographic and socioeconomic characteristicseadtildents and their families, achievements
in matriculation and psychometric tests, acaderdiccation data, and wages over the years.
The databases drew from administrative files arglfation censuses. In order to distinguish
between return on institutions and return on aédjtwe used three methods: OLS (selection
on observables, including among siblings); TSLSnagsfgeographic proximity to the
educational institution” as an 1V; and fuzzy regiea discontinuity in the acceptance of
candidates to departments in the higher educatstitutions.

We first conducted estimations among individualsowcompleted a Bachelor’'s or
Master’s degree. The OLS estimation shows thagla#f being equal, the gross annual wage
among university graduates between 2008 and 20%5avaut 10 percent higher than that of
public college graduates, and wages among gradwhtpsivate colleges were about 6—7
percent higher. The wage gaps remained stable aft@mbreaking down the data by the year
in which the degree was completed and the numbgearfs that have elapsed since then. The
ranking of annual wage was maintained when brokemdy gender, nationality, and parental
income. The gross hourly wage among university ggiges was similar in 2008 to the wage
among graduates of private colleges, and aboupérgent higher than the wages of graduates
of public colleges.

We also conducted estimations among those withguBachelor's degree. The OLS
estimation showed that the annual wage of gradudtasiversities and private colleges was
about 10 percent higher than the wage of publitegel graduates. The TSLS method shows
that graduates of universities and private collegga® about 20 percent more and 14 percent
more than graduates of public colleges, respegtiveal the fuzzy regression discontinuity
method, no differences were found between the wafjggsaduates of elite universities and
other universities. When we compared those withhBbx’s degree and those with just a
matriculation certificate, we found that studyingpablic colleges generates a high return,
although there are differences between institutions

The findings show that in every field of study, tigge of institution is ranked differently
in terms of graduates' wages. However, the anmdéahaurly wages of engineering graduates
and those of para-medical professions are highbkeyf study at universities, while the opposite
is true for business management.
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1. Introduction

The proportion of Israelis who have acquired higekgncation has increased almost three-fold
since the early 1990s, and Israel currently rarkg iigh among OECD members in terms of
the percentage of college and university graduatés population (OECD, 2018). However,
Israel ranks low among OECD members in terms oh babor productivity and economic
growth rate (Figure A-1 in the Appendix; Regev &rdnd, 2015; Bank of Israel, 2016a).

This difference requires explanation, since acewydo the economic literature, education
significantly increases labor productivity—and aagsult, economic growth-since education
imparts skills and improves the ability to adoptaced technologies and work methods (see,
for example, Brand and Regev, 2015; Bank of Ise&dl6b; Hazan and Tsur, forthcoming).
Therefore, the explanations offered by researdoerthe Israeli situation have included, inter
alia, inadequate quality of education—especiallpagypopulations that have rapidly increased
their participation rates in the labor market, intthg ultra-Orthodox men and Arab wonten.
The explanation regarding the quality of educatothe focus of this study. An international
survey has shown that the skill level of adultédisg including college and university graduates,
is much lower than that of their peers in Westenmtries (OECD, 2016). It may very well be,
therefore, that labor productivity does not refline proliferation of higher education, since the
latter does not create a solid basis for acquisikitis, especially those needed for the labor
market®

In the past few decades, higher education in I$ragkxpanded, mainly thanks to the college
revolution* The number of colleges, both public and privates hHsen from 13 in the early
1990s to 32 in 2017. The number of undergraduatéests during that period grew from
50,000 to approximately 200,000, with the perceataignew students aged 20-29 rising from
6 percent to 17 percent. In the early 1990s, cefidwith the exception of education colleges)
featured a negligible percentage of undergraduatiests, while currently they make up almost

half. Moreover, in recent years, colleges have atsceased the number of their graduate

L A discussion of the Israeli case appears in Ar@®47).

2 Some of the studies focused on productivity—andewvagaps among the various industry sectors, offerin
explanations which highlight the characteristicthefindustries and their workers, including tratigtand export
rates, the extent to which technology is used ardgmtage of college and university graduates.

3 Hanushek and Woessmann (2012) show that econamidiycorrelates with the quality of education,esplly

in its early stages, more than with its quantityr{iver of schooling years).

4 This revolution was documented by Wilensky, 20D6ubtless, the immigration wave from the former i8bv
Union contributed to the revolution, since it ogedr during the same period and significantly badstemand for
higher education.



students (for M.A. degrees), which currently acadon more than 20 percent of all graduate
students.

The accelerated growth of the colleges may widemgthality advantage of the universities.
This could have been caused by two major proce¢agJhe accelerated growth forced the
colleges to quickly hire new staff and employ maow-faculty lecturers, as well as to quickly
create a learning infrastructure; (b) The collegage opportunity to many of the population
groups that previously had been underrepresentediversities, such as Arabs, residents of
Israel’'s geographical periphery and graduates o&tronal high schools. The universities, on
the other hand, sometimes raised their admissiateria, since—as a result of planning
considerations of the higher education system—théynot increase the number of students
despite the greater demand for their services; thee thus able to maintain high standards
and even further reinforce them through peer effect

Many studies from Western countries show a coimglabetween the quality of higher
education and success in the labor market, and wiatingse studies focus on return in terms
of wages’ In the next section, we review them in depth antliee their main findings.
Worldwide, graduates of selective institutions hbaeen found to earn up to 20 percent more,
after controlling for their personal characteristimcluding cognitive abilities. Zussman, et al.
(2007) researched Israel, focusing on the firsttmerwages post-graduation; they found that
university graduates were earning about 7 percahil8 percent more than graduates of private
and public colleges, respectively, after contrgjifar their personal characteristics. Kirill, et al.
(2018) focused on certain departments and thetestis’ average psychometric score—a
measure of their quality; they showed that whenaterage score in the department goes up
by 10 percent, all else being equal, the graduag’goes up by 5 percent.

This study also focuses on the correlation betwtbenquality of education and wage
differences: It examines how the return on an atécielegree varies by the type of higher
education institution and academic subject studied.

We tracked all those born between 1978 and 198ty wsiministrative data on a variety of
their (and their families’) demographic and socaeamic characteristics, as well as their
matriculation grades and psychometric test scatesiy applications to higher education
institutions, their academic subjects and degEes;ell as their wages in 2008-15 (when aged

23-37), etc. We classified the higher educatiortitit®ns into five groups (a) Elite

5 For the sake of brevity, we often use the termgwed while always meaning wage premium, i.e., waaftsr
controlling for personal characteristics.
5 The database at our disposal does not identifingtéutions.



universities (Tel Aviv University, the Hebrew Unraity, the Technion and the Weizmann
Institute of Science); (b) Other universities; Ry)blic (state-subsidized) colleges; (d) Private
(non-subsidized) colleges; (e) Colleges of edunatio

The difficulty in identifying the return by academnstitution stems from the admissions
selection process: Since talented students ussiaitly at high quality institutions, one should
distinguish between the return on abilities andrétarn on the human capital acquired at an
educational institution. To overcome the seledgtipitoblem, we used three estimation methods:
(1) Multivariate estimation (taking the selectiom @bservables approach), including
comparison among siblings, i.e., individuals withitarities both in terms of personal abilities
and the environment in which they grew up. (2) T8tage least squares estimation (TSLS),
using the instrumental variable “geographic proxynio the higher educational institution”.
This variable takes advantage of the fact thategeb were founded and established their
departments gradually and in a geographically umewvay, thus creating time and space
variance in terms of educational accessibility. f8continuity in admissions to an academic
departments (fuzzy regression discontinuitynderlying this method is the idea that if
candidates were found to be slightly below the a&dmons threshold of a department in a
particular type of institution—and therefore weoeckd to study the same subject in another
type of institution—their characteristics are highimilar to those of candidates who were only
slightly above the thresholds, and therefore thgeangaps between the two groups can reflect
the return on studying in that type of institutiorhe last two methods are more accurate.
However, studies show that the first method yisldsilar results when incorporating into the
estimations multiple explanatory variables that @gelated with the selectivity (especially
personal abilities), as was done here.

Following are our main findings regarding indivitkiavho have earned academic degrees
(Bachelor's or Master's degrees): The multivai@it& estimation shows that the gross annual
wages among university graduates between 2008 @bl ®as about 10 percent higher than
that of public college graduates, and wages amaadugtes of private colleges were 6—7
percent higher. The wage gaps remained stableadtesrbreaking down the data by graduation
year and the number of years that have elapsedafingal wage hierarchy remained the same
when broken down by gender, nationality, and pateincome; exceptions to the rule are
graduates of private colleges whose parents areoffelwho earned more than university
graduates. The gross hourly wage among universitgugtes was similar in 2008 to the wage
among graduates of private colleges, and aboutpéréent higher than the wages of public

college graduates.



The estimations made among graduates with backel@grees only, which can be done
using the three estimation methods, yielded tHevahg findings: The OLS estimation showed
that the annual wage of graduates of universitres @ivate colleges was about 10 percent
higher than the wage of public college graduaté® TSLS method shows that graduates of
universities and private colleges earn about 20gggmore and 14 percent more than graduates
of public colleges, respectively. When applying thezy regression discontinuity method to
admissions to academic departments, no differemom® found between the wages of
graduates of the “elite universities” and “otheivamnsities”’

The multivariate estimation and the TSLS methodhstiat in every academic subject, types
of institutions are ranked differently in terms griduates' wages. However, the annual and
hourly wages of engineering graduates and thoparafmedical professions are higher if they
study at universities, while graduates of busiradsinistration programs at colleges earn
more.

When we compared individuals with bachelor’'s degreethose with only a high school
diploma, we found, among other things, that theecdifferences between institutions of the
same type, and that studying at public collegelyia high wage premium: Among computer
science graduates, the annual wages are 80 p&igbaet than among those with a high school
diploma; among engineering graduates, wages ang &opercent higher; and among social
science and business administration graduates—a&0queercent higher.

The study contributes to the literature in sevasglects. First, it boosts the reliability of
estimates of returns on the education acquiredeavarious types of academic institutions: it
is based on a large, nationwide population and asésh, high-quality database and several
estimation methods, while most studies were basedsonall population, the information about
which was limited, and made multivariate estimadi¢iine selection on observables method).
Second, it monitors the development of return diree—a topic that has hitherto received
little research attention—because it has had maagugte cohorts at its disposal. Finally, the
study estimates the return more accurately duen¢ouse of instrumental variables and
discontinuities in the admissions to the acadersmadments—methods less frequently used
in this field.

Before we continue, we shall emphasize that theavpaigmium is not the only measure, or
even the most important one, to evaluate the outsooh a higher education system. Higher
education also expands horizons and contributsstisfaction, social mobility (see Ministry

”We used this method only for university graduaties to limited data.



of Finance, 2017), etc. Moreover, higher educatimtitutions, especially universities, also
devote considerable resources to research, whom®noes expands knowledge and can
advance the economy and society as a whole.

The study is structured as follows: Section 2 negi¢he literature; Section 3 describes the
databases and research population and presentgptiescstatistics; Section 4 presents the

methodology; Section 5 presents the estimationtseand Section 6 concludes.



2. Literature review®

Extensive literature focuses on the correlationwben the quality of higher education

institutions and the employment and wages of theiduates immediately after graduation and
later on throughout their careers; few studies lase examined additional outcome variables,
such as job status (salaried employee or self-gradlp occupational prestige, and job

satisfaction. This type of literature has greatkhpanded since the mid-1990s. (Literature
reviews appear in Oreopoulos and Petronijevic, 20lika, 2017.)

Most studies determine the quality of the instdns (or department) by their average or
median admissions scores. To illustrate, in Isthelse studies use matriculation grades and
psychometric test scores, and in the US—SAT scanelsGPA. These metrics are not only
acceptable but also available, but it must be esipbd that they do not measure the quality of
the institution directly. The implicit assumptianthat the most talented students are taught by
first-class faculty, which adapts the content aagurrements to their high abilities. Another
implicit assumption is that of peer effects—outdiag students cause other students to
improve their achievements (see Winston and Zimmaarn2003). Less common quality
metrics involve inputs (the ratio between the nundfeapplicants and the number of students
admitted, cost per student, faculty wages, andhtimeber of lecturers relative to the number of
students) and outputs (rating of publications bgeegchers in that institution, etc.). Zhang
(2005), for example, discusses these metrics anditferences in how they affect wages.

Studies have found that, in terms of wage retuwresltication, the range between selective
and other institutions is very wide, 0—20 percant] usually does not exceed 10 percent outside
the US. We review the findings by country sincer¢hare considerable differences in the
structure of each country’s higher education sygi@ma, in particular, in the heterogeneity of
the quality of institutions—the characteristic frowhich the selectivity in admissions is
derived). However, it should be noted that thesdéhces in results among and within countries
may also stem from the different methodologies iagplsee Chapter 4).

Most studies focus on the US. Brewer and Ehren{#96) and Dale and Krueger (2002
and 2014) found that the quality of the institutizas a minor effect, if any, on wages. Loury
and Garman (1995), Thomas (2000), Hilmer and ChbkgR001) and Hilmer (2001) found that
having studied in a high-quality institution raiseages by 1-5 percent in the first years
following graduation. Black et al. (2005) and Braardl Halaby (2006) found that graduates of

the top quartile in terms of quality earn 4—7 pataeore than graduates of the bottom quartile.

8 The review is partially based on Zussman, et24l07) as well as on later studies.



10-20 percent higher wages were found by Breweal. €1999), Thomas (2000), Black and
Smith (2004), Thomas and Zhang (2005), Hoekstr@qR0Chen, et al. (2012) and Andrews,
et al. (2016). Brand and Xie (2010) have showntti@ahighest return on the institution's quality
is achieved by the students who are the leasylikejraduaté@,with the return decreasing for
students from relatively strong backgrounds. Baramg Malamud (2015) found that in the US,
there is indeed a positive return on high-qualdyaation, but it varies by population groups:
It is higher among men than among women, and higimemg Caucasians than among others.

Several studies have been conducted in the UK. attysst al. (2009) found that high-
guality institutions increase the return by 6 patceélowever, McGuinness (2010) and Britton
et al. (2016) show that the differences in retiepahd mainly on the academic subject at hand.
Walker and Zhu (2018) have shown that male gragduztaew universities earn 7 percent less
than graduates of older universities, while womame& percent less.

Few studies have been conducted in other couniidla. (2017) found that in Canada, the
return for graduates of elite institutions was 7p&Ecent higher than those of graduates of other
institutions. In Italy, Brunello and Cappellari (Z8) found that the elasticity of expected wages
(the probability of finding a job multiplied by threonthly wages) relative to the ratio between
the number of faculty and the number of studengnimstitution (a measure of its quality) was
0.2, arising mostly from the probability of findiragjob. Anelli (2016) used discontinuity in
admissions to academic institutions to show thaatimual wages of students who were slightly
above the threshold for admission to an elite usityein Milan were 52 percent higher than
the wages of students who were slightly below threshold and studied at another academic
institution in the city. Furthermore, drop-out tr the first group were lower, and they
graduated six months earlier. Borgen (2014) fourad in Norway, graduates of high-quality
academic institutions earn 1-7 percent more thheragraduates, and Lindahl and Regner
(2005) showed that in Sweden, the gap is 4-8 per&averal studies were conducted in
Australia, most of which found no return gaps arfd them to be lower than 5 percent (see,
for example, Carroll et al., 2018). Ono (2004) eesked Japan, showing that the wage
premium for earning a bachelor's degree in a quigtitution is about 5 percent among men
who have been in the labor market for up to 5 yddestings, et al. (2013) studied Chile—
using a method similar to the one used by Anellil@—and found that the return varies
according to academic subject: The return was aighng graduates of academic professions
whose admissions threshold was high, as well amngmoaduates of medicine, science and

® The odds are calculated according to the sociaenanbackground and abilities.



social science programs. Bordon and Braga (20%6)stldied Chile, finding that graduates of
two of the most selective institutions enjoy a 8 5ercent return. In Colombia, Saavedra
(2009) showed that among graduates of one of fite iaktitutions, employment prospects
immediately after graduation are 16 percent higher.

Some studies have examined whether the qualityr ohstitution also affects the rate of
pay raise. Brand and Halaby (2006), Chevalier aodl@ (2003), Brunello and Cappellari
(2008) and Bordon and Braga (2017), studied theUsS Jtaly and Chile, respectively, finding
that even though graduates of elite institutionsn eaore, the gaps narrow or disappear
altogether along with the seniority in the laborked. On the other hand, Brewer, et al. (1999)
and Thomas and Zhang (2005) found that in the di8tates, the gaps widen with the increase
in seniority, as did Borgen (2014) in Norway anddueed, et al. (2017) in Brazil. This
widening gap may indicate that the high return teraing an elite institution is not only due
to signaling to first-time employers after gradaoafi but also due to the fact that these
institutions make a positive contribution to boogtivork productivity levels.

Several studies have been conducted in Israel. N¢2004) focused on Jews who
graduated from universities in 1980-95 and sergedadaried employees in 1995. He found
considerable differences in wages by field of stadg institution. It should be emphasized that
this study did not control for the graduates' peas@bilities. Shwed and Shavit (2006) based
their study on a limited telephone survey and alsatrolled for matriculation grades. They
found that the gross monthly wages of universitgt private college graduates were similar
among university and private college graduates @metthird higher than those of public
college graduates. Zussman, et al. (2007) reliedadministrative data of scores for
psychotechnical tests administered by the IDF fditary service candidates, graduates of
higher education institutions files and wage filEscusing on 2000-02, they examined the
monthly wages of people with bachelor's degreedheir first job. Estimates using the
Propensity Score Matching method (see footnotee?@n)j revealed that university graduates
earned about 20-30 percent more than college gieslua most professions; in business
administration, their wages were about 19 percewet than those of college graduates.
Multivariate estimations (in the selection on obabtes approach) found that public (private)
college graduates earned an average of 13 perabout( 7 percent) less than university
graduates; in the first three years following giatohn, the wages of university graduates rose
5 percent more quickly than those of college gréshia

Lang and Siniver (2011) relied on a limited sunad administrative data to examine

graduates with similarly high abilities. They foutitht early on in their careers, graduates of

10



the Hebrew University earned higher wages thanugi@s of the College of Management, but
the gap closed about 10 years later. Accordingeaésearchers, this finding indicates that the
institution is used to signal employers about tredgates’ abilities, but over time, employers
discover the graduates’ abilities on their own.Zlay-Shaham and Yaish (2015) used the
jobseekers' pool of a job placement firm to exantiveevariance of employment opportunities
among engineers. They showed that after contrditingocio-demographic characteristics, but
not controlling for personal abilities, universgyaduates and candidates who excelled in their
studies were more likely to be summoned for a jakrview. Ziv, et al. (2017) examined,
among other things, the gaps in employment, wagdsj@ satisfaction among law school
graduates in higher education institutions. Thewftbthat while university graduates earn more
on average than college graduates, college graslaaee more likely to find work in their
profession and feel more satisfied with their decigo study law. This study did not control
for the graduates' personal abilities either.

Krill, et al. (2018) relied on the same databaseuse&d and made multivariate estimates in
an effort to find the wage premium for the selattiof an educational institution. They defined
selectivity according to the average psychomegst score of the students in a specific
department, in a particular institution, findingttor every 10 percent increase, the graduates’
wages increased by an average of about 5 percihtallvother personal characteristics of the
graduates being equal, including personal abilifléee return on selectivity varies according
to the academic subject: In computer science agtheering, the premium on selectivity is
high—for every 10 percent increase in the averayelpmetric score, the wages increase by
10 percent; but in biology, business administratiod the humanities, no premium was found.
The premium for selectivity also varies accordingpbpulation group and socioeconomic
background: It is higher among Jews than Arabs,isutaigher among populations with high
socioeconomic status than among middle and lowassek (the status was measured by

parental income when the graduates were in the@nties).
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3. Database, study population and descriptive staics

(A) The database

The database relies on tracking all those bornéatL978 and 1985. It includes the following
data: Socioeconomic and demographic informditiom the Population Registry—gender, year
of birth, country of birth of the individual and diner parents, year of immigration,
nationality/religion, number of siblings, the pai®marital status when the individual was 17,
the individual’s marital status and number of ctaldand his/her place of residence at the age
of 17; Education track in high scho(tate secular Jewish, State religious Jewish #&rat u
Orthodox, Arab, Bedouin, Druze); Information abauttriculation exam files—subject,
number of study units and gratfeThe psychometric score for each section of thé tes
(quantitative thinking, verbal thinking and English Information about higher education—
application and admission/rejection, academic subjénajor and minor), years of study and
degrees; Information about employment and wages—tegmpemployee files from the Israel
Tax Authority: Months worked and annual wages icheaf the years between 2008 and 2015
(i.e., when the graduates were 23-37 years Bld))d finally, selected data from the 1995 and
2008 population censuses.

Below we explain how we determined some of theames. We divided the study’s
population into the following groups: Jews—natigeaklis who studied in the State secular
Jewish school system; Native Israelis who studietthé State religious Jewish school system,
Individuals born in Europe or Ameritawho studied in the State secular Jewish schotésys
Individuals born in Europe or Ameritavho studied in the State religious Jewish school
system; individuals born in Asia or Africa (excépt Jews of Ethiopian origin) who studied in
the State Jewish school system (but are not ultthe@ox); Jews of Ethiopian origihand

ultra-Orthodox> Muslim Arabs (non-Bedouins); BedouiffsChristians; and Druze. Since the

10 There are three proficiency levels in mathematdied English: High — 5 study units; intermediate stddy
units; and basic — 3 study units. A similar systexists for other subjects.

111f an individual took the test more than once,weze given the higher score, which is the scoregbademic
institutions take into consideration in the adnussiprocess.

12We did not use the income files of the self-emptbgs their income depends on numerous factoraitbatot
necessarily related to the quality of the educatt@y had acquired.

B Including Oceania and South Africa.

4 One whose parent/s immigrated from a Horn of Aftountry (Ethiopia, Eritrea, Djibouti or Somalia)from
Sudan.

15 Who studied in an "other" system in high schoac& a minor percentage of the students who sttidieah
"other" system are not ultra-Orthodox, we have tadistudents with at least one sibling who hasistlith the
State secular Jewish school system.

6 Anyone who studied in the Bedouin sector durirghréchool and/or is Muslim in the Southern Disteaintl/or
lived in one of the Bedouin settlements in the moftisrael: Avtin, Bueina-Nujidat, Bir al-MaksuBasmat Tabun,
Dameide, Zarzir, Khoald, Husseina, Hamam, Tuba-Zepg, Kamana, Ka'biya-Tabash-Hajajra, Manshit Zhad
Su'ad (Hamriya), Salma, Aramsha, Rumat Heib, SHailolim al-Ganam.
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matriculation exams are not standardized and thdegr obtained in different years are not
comparable, we calculated the percentile of thdesits' grade in each subject and year, and
weighted the percentiles by the number of unitglistliin each subjeéf.We also converted
the psychometric test scores into percentiles. Btain the monthly wages we took the annual
wages from the employee-employer files and divithesim by the actual number of months
worked (as opposed to dividing by 12). To obtamages per working hour in 2008, we took
the monthly wages per working month in 2008, didideby the average number of weeks per
month (about 4.3) and the number of weekly workiogrs reported by the individual in the
2008 census.

We defined the type of educational institution aBofvs: Elite universities (Tel Aviv
University, the Hebrew University, the Technion anel Weizmann Institute of Science); Other
Universities; Public (state-subsidized) Collega$ya@e (non-subsidized) Collegé&Colleges
of Education. The classification of the universtieto elite and other universities is consistent
with their ratings in publications/cited papersré€h, 2016) and international ratings (such as
the Shanghai Rating and Times Ratitij)vVe grouped the study subjects into 31 major subject
(see Table A-1 in the Appendix).

(B) The study population
Out of all those born in 1978-85 we omitted indbats who enrolled in undergraduate
programs prior to age 17, soldier students, grasuatt the Open University, medical students,
and Ph.D. students (since the degree is taught anbyniversities, making it impossible to
compare university graduates with college gradyaWes were left with 158,373 individuals
born in 1978-85, who attained an academic degre20tiy and worked at least one month
(after graduating) in the years 200815 (represgr@i/ percent of all graduates during these
years). Thus, each graduate may receive a maxinfunobservations in the annual wage
equations.

Of all the possible wage observations, we omittbdeovations for years in which the
individual studied for an additional undergraduatgraduate degree (and therefore may have
earned their wages doing a part-time or tempowdryhat is incompatible with their education).

We also omitted, for each year, 0.3 percent ofdtest wage observations (NIS 200-400 per

7 In mathematics and English, we calculated thequdile for each number of units separately.

18 Ariel University was added to the public colleggsup, since it was recognized as a university an012.
19 Shanghai Ratindhttp://www.shanghairanking.com/ARWU2018.html

The Times Ratinghttps://www.timeshighereducation.com/world-univergankings/2018
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year) and 0.3 percent of the highest wage obsenatapproximately NIS 800,000 in 2015).

We were left with a total of 692,469 observatiohsvage years.

(C) Descriptive statistics

Table A-2 in the Appendix presents descriptiveistias of graduates of higher education
institutions by type of institution. As can be seaative Israeli Jews have a relatively high
representation in relation to their share of thbsen in 1978-85, while Muslim Arabs
(especially Bedouin), ultra-Orthodox and Jews dfidftian origin have low representation.
Arabs have high representation in colleges of ettutdthree times their percentage of all
graduates) but low representation in public andgpei colleges. A high proportion of private
college graduates lived in the center of Israelmdutheir childhood years. When focusing on
the socioeconomic background of graduates and pleegonal abilitied? the institutions are
ranked as follows: Elite universities, other ungites and the three types of colleges. Among
other university graduates and public and privaleege graduates, there are only very small
gaps in socioeconomic backgrounds, but graduatesliefes of education lag behind. Among
private college graduates, parental income fromkwsrclose to the corresponding figure
among graduates of elite universities. The annua monthly wages of elite university
graduates are much higher at the age of 30 tha® thiothe other graduates, and the wages of
education college graduates are relatively low.

Table A-3 in the Appendix shows the correlationfioents between key variables in the
study. There is a high positive correlation (oves) between the scores in the psychometric
test sections, between the math matriculation le¥/Blunits of study and the quantitative score
in the psychometric exam, and between the numbsstadoling years of the mother and father.
There is a moderate positive correlation (0.3—-0&)veen parental income, socioeconomic
rating of the residential neighborhoods during dtlod and parental education, as well as

between the percentile of the average matriculagrade and the psychometric score.

20 According to the matriculation grades and psychoimeest scores.
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4. Methodology
The study is designed to estimate the wage premromded by higher education in the various
types of institutions in Israel. The premium iseated by the admissions selection process for
each institution, since talented students usudtgnd high-quality institutions. It is therefore
difficult to distinguish between the return to stats' abilities and the return to the human
capital that the institution granted (the seletgiyroblem).

The literature presents three common methods fodlimy the selection process:

(a) Multivariate estimation in the selection onetsbles approach (Rubin 1973): This method

assumes that the effects of the unobservable fadsuwch as personal preferences and
motivation) offset one another, and that the chaténstitution explains many observable
factors (such as background variables and persdmiléles, especially the matriculation grades
and psychometric test scores). Since we contrafades/scores, among other things, and they
determine the chances of being accepted by instisit the selectivity problem may be
resolved. This is the main method used worldwid® iarisrael to examine the wage premium
of higher education institutiorfs.

(b) Two-stage estimation (TSLS): In the first statpe probability of studying in a given type

of institution is estimated given the personal ebktaristics (including abilities) and
instrumental variable. In the second stage, a warlate model is estimated that also includes
the predicted probability of the first stage. As mstrumental variable, we used the
geographical accessibility of the educational tn§tn—i.e., the distance from the place of
residence at age 17 to the type of institution, thathe time of enrollment, offered the subject
of study ultimately chosen by the individ#alThe accessibility of education gradually
increased over the last two decades, though notlyedestributed geographically, which may
allow for a high degree of statistical explanatpowver for the first stage equation. However,

accessibility seems to have little, if any, effectthe outcome variables examined in the second

22 Additional, less common, methods include: Siblihgsis—who have similar innate abilities and chiddil

environment (see, for example, Behrman, 1996)s#ierevelation model—reliance on similar applicaint the
system of applications / admissions to higher etioicanstitutions (see, e.g., Dale and Krueger,2686d 2014
as well as Borgen, 2014). Milla (2017) reviews tiethods for overcoming selectivity.

22 |n the past, the propensity score matching (PSES used—an estimation method similar to the muitite
approach under the selection on observables agprbathe first stage, the probability of studyingone type of
institution is estimated for each graduate (thattreent). A graduate(s) of another institution esrtfiound, taking
the closest of them in terms of the predicted podlta of attending an institution of the first tggcontrol group).
The effect of the treatment is equal to the avex@geome variable among all graduates of the treatrand
control groups. For more information see Dehejid Wahba (1983). Researchers who used this metlobgds
Chevalier and Conlon (2003), Black and Smith (2084and and Halaby (2006), Brand and Xie (2010) ldiith

(2017). In Israel, it was used by Zussman et &072.

2 We assume that applicants first choose the subfesttidy and only then the academic institution.
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stage equation (as detailed below), and thus teumental variable meets the exclusion
restriction. Few studies have used this methodetteweptions are Long (2008) and Borgen
(2014).

(c) Applying the fuzzy regression discontinuity imad to admissions to academic departments:

In this method, a comparison is drawn between tlieamne variables of applicants from the
two groups—those who slightly exceeded the admmssithreshold for a given type of
institution and those who were slightly lower thihe threshold and therefore had to study the
profession at another type of institution. In tbése, we compare wages, and the comparison is
drawn after controlling for other characteristibgttmay affect it. This method was used by
Hoekstra (2009), Saavedra (2009), Anelli (2016) Boddon and Braga (2017). It should be
noted that Local Average Treatment Effect (LATR)raates are obtained on individuals close
to the admission threshold, and therefore conahssimannot be drawn for all graduates of
higher education institutions.

Studies show that when controlling for many vagahhcluding personal abilities—as we
did here—a multivariate estimation often yields isamresults to those used by other methods
(e.g. Long, 2008; Borgen, 2014). Below is a breakuof each of the estimation methods.

(a) Multivariate estimation under the selection orobservables approach

We estimated the wage premium using equation (1):

logWi, = ag + a1 M; + a, X + azE; + a,C; + asF; + agy+¢; (1)
where:

W; — The annual/monthly/hourly wages of individual i fear t.

M; — A set of dummy variables for the type of ingtdn of higher education: Elite

university, other university, private college; ionse estimates, we also included
graduates of colleges of education and added a guwanmble for them. The base
group is a public College.

X; — Asetofsocio-demographic characteristics ofridevidual: dummy variable for men,
age, squared age, and dummy variables for the atigulgroups (see Section 3a).
Five dummy variables were also added to the resalatistrict at age 17, with the
Tel Aviv District serving as a baseline group. Tasidential district at age 17 reflects
two effects: The environment in which the indivithggew up and employment
opportunities and wages available to them, as iddals have a tendency to continue

to live in the same district in which they grew up.
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E; — A setof family background variables: The mothemd father's number of schooling
years—in order to take into account that educatednis have, on average, higher
levels of cognitive abilities; moreover, parentdlieation may indicate the quality of
the education they have given the individual irntas childhood. Also included the
following explanatory variables: Number of siblingummy variable for a married
mother when the individual is 17 years old andpheents’ income percentile (see
Section 3a).

C; — Set of personal cognitive abilities: The perdentif average matriculation grade,
dummy for 5 or more units of mathematics, dummyrfare than 30 units in the
matriculation certificate, the percentile of the/g@sometric score.

F; — Setof dummy variables for subjects of studyufdhy variable for a master’s degree
was also included.

y: — A set of dummy variables for the wage years; thesstrol for macroeconomic

effects.

(b) Two-stage estimation

Access to higher education in Israel has been impgosignificantly since the mid-1990s,
largely thanks to the “college revolution”. Figude2 in the Appendix presents several key
findings: (1) According to Part A(1), the greatee tlistance from a higher education institution,
the smaller the odds of attending it; in additialthough the supply of institutions has grown
over the years, the distances to them have notssail decreased since most of them are
located in the center of Israel, while residentssadel’s geographic periphery have increased
their share of the student population (see PartB)n contrast, Part A(2) shows that distances
to colleges, especially to the public ones, haeatly decreased over the years among a fixed
student populatioi? (3) Part B shows that the establishment of putditeges in the periphery
has greatly increased the share of periphery nesidattending public colleges; while the
greater number of private colleges, especialljnendenter of Israel, has boosted the share of
residents of the center out of private college atust (4) In sum, after controlling for the
candidates’ characteristics, one finds that théglodity of enrolling in college has skyrocketed
over the years, while the probability of attendurgversity has dropped sharply (Part C) due
to the better access to colleges and only a maglaratease in the available number of places

24 We took students who began their undergraduatiestun 2000, calculated the distance they traveded
compared it to the distance they would have hadateel had they begun studying in 2010 (assumiagy tteir
place of residence and subject of study remainedame).
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at universities, which have not caught up with idlggid increase in the number of students in
higher education institutions.

Because the availability of the various institus@manged rapidly and differentially in terms
of space and time, a two-step estimation (TSLS) lmamade of the return on attending a
particular type of institution, using an exogendaostrumental variable for this type of
institution—i.e., the minimum distance (or simitaeasures, as explained below) between the
locality in which graduate i resided before enrgland the type k institutions which in the year
of his/her enrollment t taught the subject he/stgaln to study{iS;;.).

The instrumental variable can be assumed to beesxa for the following reasons: a)
Establishment of institutions and/or academic depamnts involves a lengthy process of
obtaining permits and preparations, and its timmtherefore random; b) Graduates’ parents
are unlikely to have moved in order to conformHeit children's preferences for a particular
educational institution, especially when the timafgheir opening is unknown; c) The private
colleges were established mainly in the centesdl, where relatively well-off populations
reside, while the public colleges were opened rgdimlareas characterized by a population
with weak socioeconomic background. While theséofacare correlated with the graduates’
wages, we control for them in the first and secstagje equations (for example, the parents'
income and education and district of residencerkdfte studies began).

The first stage equation:

4
Pt = ap + Z ay DISipe + asXi + agE; + a7C; + agF; + agy; + € (2)
k=1

whereP;,; is a dummy variable that receives the value Yafigate i enrolled at a k-type
institution in year t (year of enroliment); othesaiit gets the value 0. The remaining variables
are identical to those in Equatiorf®1The equation is estimated separately for eacthef t
following: Elite universities, other universitieadprivate colleges.

In the second stage, the return on attending acpkat type of institution is estimated

(compared to attending a public college):
3
logW;, = ay + Z P + auXir + asE; + agC; + a,F; + agy, + & (3)
k=1

25 Our study shows that the omission of the residéditstrict at age 17, a variable correlated wiht minimum
distance to the type of institution of higher ediara hardly changes the institutions' estimatorshie second
stage equation.
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whereP;;,, is the predicted probability that graduate i wilidy in a type k institution—this
probability is derived from Equation 2 estimatestd first stage and each graduate's variable
values—and the other variables are the same ag thoEquation 1The focus is on the
estimatorsy;, (1,2,37%) of the return on attending a type k institution.

Equation 3 can be restricted to academic subjemtsnmn to all types of institutions or

estimated separately for selected academic subjects

(c) Applying the fuzzy regression discontinuity mdiod to academic-department
admissions

This method takes advantage of the fact that admni¢e an academic department at a given
institution is conditional on crossing the minimwantry threshold—called “Sechem” (total
admissions score)—which is determined by the depart and based on a formula that takes
into account the average matriculation grade anpégchometric score (and sometimes the
scores in specific sections of the psychometrit).tébe underlying assumption is that there is
a great deal of similarity between applicants whosal scores are slightly above or below the
admissions threshold, so that if we compare the gvomps in terms of outcome variables
(including wages), we could learn about the retumrenrolling in that particular department.
The application of the method is based on the aggamthat applicants cannot accurately
adjust for their scores given their abilities (espky with the matriculation scores being set
years before application). In addition, the thrédlscore may vary from year to year and from
one department to another. There is therefore Bedeayj randomness in an applicant’s chances
of being slightly above or below the admittanceginold.

In Israel, applications are filed separately withcle institution, so it is impossible to
determine which institutions an applicant prefétsr do we know which formulas were used
by the departments to calculate the total admissgmore during the research ye&rhe
information available to us includes departmentsviich undergraduate applicants applied,
ranked by priority for each institution individuglwhether the applicants were indeed accepted
to their first-choice department, and what depantnigey eventually enrolled in.

Given the information available to us, we chos@idge the fuzzy regression discontinuity
method. At first, we used binary estimation (Logit) estimate, for each applicant, the
probability of beginning to study in their first-@ice department in the institution in which they
enrolled and in the year of enrollment, based enatrerage matriculation grade and/or scores

26 We attempted to obtain the information from selirgtitutions (of different types), but almost ays came
up empty-handed.
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in specific sections of the psychometric test (imaféer, the "Calculated Admissions Score”).
We then estimated the admissions threshold fodépartment in the application year based on
the Calculated Admissions Score and whether orthetapplicant was accepted, using
sensitivity and specificity analysis, a commonlceuted method in the literature. In this
method, a group of possible admissions threshtéle selected, each of which calculates two
values: The applicants who are above the thresbotdof the total number of applicants
accepted (sensitivity) and candidates who are bélaut of the total number of applicants
rejected (specificity). An admissions thresholdesected with the maximum values.

In this context, it should be noted that the Fifaint Procedure is another commonly used
method in the literaturé In this method, the equatidh— P = £(S;) + ¢; is estimated, where
P; represents a dummy variable with the value 1pliapnt i is accepted to the department and
the value 0 if rejected (with representing the average acceptance rate to ffaetdeent), and
f(-) representing a fourth-order polynomial of the Qilted Admissions Score; the root of the
polynomial equals the estimated acceptance thréshtdwever, there are only negligible
differences between the results generated by tlentethods. Figure A-3 in the Appendix
illustrates this using an electrical engineeringadément at one of the elite universities, but a
similar result was obtained for other departments.

After selecting the admission threshold, one sh&ekep all applicants for a (first-priority)
department at a given type of institution and yaeat identifying those who also applied to the
same department (first priority) at a public cole§We only examined applicants who have
completed a degree in the department of their fingtrity, since there is no information as to
whether applicants were accepted to lower-priatépartments.) The candidates were divided
into two groups: Those whose scores were higher tha Calculated Admissions Score for
that type of institutiof? and those whose scores were lower than the tHoeahd enrolled in

a public college. Below we shall estimate the follny reduced-form equatiold:

27 The probability of being admitted to a departmemtges from O to 1; we therefore chose all of Hiesholds
ranging from 0.05 to 0.95 using 0.05 increments.

28 See Card et al. (2008). The authors used thisaddthestimate the proportion of minorities in teéghborhood
crosses the threshold above which the "white" patjpn accelerates its exit therefrom.

29 As for applicants who applied to more than onéitinigon of the same type (other than a publicegdl), if they
were accepted into one of the institutions, welshsd the Calculated Admissions Score for thattutsin. If they
were not accepted, we will select the closest ¢atled admissions threshold to their Calculated Adions
Score.

30 For a detailed description of the following eqoat estimated using the discontinuity method, seelliA
(2016).
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t t
logWi = ag + a; Ajjee + azf(sijkt - 5]% Off) + azAjjre X f(sijkt - Sﬁcut Off) + asXie + (4)

asE; + agCi + a- F; + agy: + €;¢
where A;j; (for Admission) is a dummy variable with the valdeif the Calculated

Admissions Score of applicant i to departmenta kytype institution in year 5¢;,.) is higher
than the Calculated Admissions Sccﬁ}%‘tf"ff); otherwise it receives the value 0) fepresents

a second-order polynomial. The other variablestlagesame as those in Equation 1, but we
omitted the average matriculation grade and psyetiaerscore since they are factored into the
Calculated Admissions Score. We will estimate theagion three times, and in eaah, will
represent the return on enrolling in a k-type tn§tn compared to the return on enrolling in a
public college.

It is preferable to limit the estimation to apphtstwhose Calculated Admissions Score is
close to the department’'s admissions threshold,itanthy be used separately for selected
departments.

The reduced-form equation reveals the wage gapgebeat candidates whose Calculated
Admissions Score has admitted them into a cerige bf institution and applicants whose
scores prevented them from being admitted. Thecestifiorm equation does not deal with two
problems: A mismatch between acceptance accorditigetCalculated Admissions Score and
the actual acceptance, and the fact that someos&tadmitted to a department choose not to
enroll in it.

To deal with these problems, we will conduct a TSLe first stage equation is as follows:
Pijke = ao + a1 Ajjpe + azf(sijkt - Sﬁcuttoff) + azgAijr X f(Sijkt - Sﬁcutwff) + ay X + (5)

asE; + agCi + a7 F; + agye+&ijie

whereP; ., is a dummy variable which receives the valuedpiflicant i started studying in
department j at a k-type institution (non-publidlege) in year t, and gets the value 0 if he/she
enrolled in the same department in a public collgge shall therefore make estimations for
each of the three types of institutions that arepoblic colleges). The remaining variables are
identical to those in Equation 4. In this case, the estimation will only be made for applicants
who have graduated with a bachelor's degree frendépartment they indicated as being their
first priority.

In the second stage, the return on attending acpkat type of institution is estimated
(compared to attending a public college):
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D t t
logWit = Qg + alpijkt + oczf(Sijkt - SJC;:. Off) + agAijkt X f(Sijkt - S](;(L; Off) + a4XL-t + (6)
asE; + agCi + a F; + agy, + €;¢

whereﬁijkt Is the predicted probability of graduate i enrallin department j at a k-type
institution (1,2,3%) compared to his/her chances of enrolling in dipuollege (obtained from
Equation 5), the other variables being identicath® ones in Equation Ve will estimate
Equation 6 three times, and each timag,will represent the return on enrolling in a k-type

institution compared to the return on enrollingipublic college.

5. Results of the Estimations

This section describes the results of the estimatad the wage premium on higher education
acquired in the different types of institutions sinbsection (a), we discuss the annual wages in
2008-15, and in subsection (b), the hourly wagsubsection (a), we present both the findings
from the multivariate estimations and the findifigen other methods that can be applied only

to people with undergraduate degrees.

(a) The return by type of institution of higher edcation in terms ofannual wages

Multivariate estimations

We used the OLS method to estimate gross annuasiag a function of the institution type
and additional variables. In all models, we contoslbasic variables: Gender, age, district of
residence during childhood, academic departmeatjexnic degree, and the year in which the
estimated wages were earned. Models 1-4 diffehéncontrolled variables: Model 1 only
controls for the basic variables; in Model 2, tlopplation group was added; in Model 3, the
household’s past and present background charaatengere added; and in Model 4, personal
abilities were added. Table 1 outlines the results.

Models 1-3 indicate that graduates of elite unitiessearn about 22 percent more than
public college graduates, graduates of “other usities” earn about 17 percent more, and
graduates of private colleges about 8 percent nfading population groups (Model 2) and
household background characteristics (Model 3) lpanidanges the institution type estimates.
However, after controlling for personal abilitieBlddel 4), the gap in favor of the elite
universities is greatly diminished: it stands abwathll percent, similar to the gap in favor of
other universities; the difference between typesroversities is non-significant. This finding
indicates that graduates of elite universities haigh abilities (Table A-2 in the Appendix),

which are positively correlated with wages. The gatfween universities and private colleges
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remains significant! and the difference between private and publicegals remains stable, at
about 7 percent. When limiting the wage equationsetent years (2012-15), similar results
are obtained (Model 5), and the same is true famesions focusing on the average annual
wages in those years (Model%}3

Before examining the heterogeneity of the reture, will elaborate on the controlled
variables in Model 4. All else being equal, the@drwages of graduates with master’'s degrees
is about 17 percent higher than those with onlyadergraduate degrééMen’s wages are
about 26 percent higher than women’s, and wagesase with age (with job seniority) at a
declining rate. Jews who immigrated from EuropéAorerica and who studied in the State
secular Jewish school system earn a little mone tlaéive Israeli Jews who studied in the State
secular Jewish school system (the baseline popalatmmigrants from Asia and Africa (with
the exception of Jews of Ethiopian origin) earngame as the baseline population. Graduates
of the State religious Jewish education system whee born in Israel or immigrated from
Europe or America, as well as the ultra-Orthod@ndess than the baseline population, and
Jews of Ethiopian origin earn even less. Arabs faedhpopulation groups earn less than the
baseline population. The Bedouin, however, areeggfit: Their wages far exceed those of the
baseline population, since only few of them graduabm academic institutions and they

appear to possess high unobservable abilitieswlges of graduates who lived in Tel Aviv

31 We also estimated Model 4 after splitting the dumrariable for the private colleges: A dummy foe tfour
largest colleges (approximately 83 percent of ttaelgates during the study period) and a dummyHerother,
much smaller, institutions. It appears that amdweggraduates of the largest colleges, the annuggsvaere about
8 percent higher than those of public college gadely while the wages of graduates of the smadléeges were
about 2 percent lower.

32 Some institutions do not require undergraduatdics to submit their psychometric test scoresiciv is
common in colleges. We therefore re-estimated Mddet graduates who had at least matriculatiomegeades,
without controlling for the psychometric test scorés expected, universities have higher estimg@isut 2
percentage points), since their graduates havayerage, higher abilities, which is reflected inittwages; the
private colleges estimator remained virtually unaed. We obtained similar results to those in et when we
restricted Model 4 to applicants who met the ursitess' threshold requirements (eligibility for atmiculation
certificate + a passing grade in mathematics @ystmits [basic level], at a minimum) + a passingdg in English
(4 study units [intermediate level], at a minimumpassing grade in another subject [other than athrand
English] (4 study units [intermediate level], ahaimum).

331t may be argued that the multivariate estimatioas not adequately control for the selectivitadimissions to
higher education institutions, especially given fhet that there are considerable differences é phrsonal
abilities of the applicants to the different typ#dnstitutions. We therefore repeated the estiomfiresented in
Table 1 (Column 4) and restricted it to graduatesse probability of enrolling in each of type o$titution was
found in the common support using the PSM methda: @stimators of the types of institutions are lsinto
those obtained above.

34 When omitting the dummy variable for graduate degrom the estimations, as Krill et al. (2018), dide finds
that among graduates of elite universities, theuahmvages are 15.3 percent higher than the wagesm@m
graduates of public colleges, 13.3 percent highheoray graduates of other universities and 6.5 pédoigher
among graduates of private colleges. The sharprrigee return on enrolling in elite universitidsosild come as
no surprise, since a relatively high proportiorpebple with undergraduate degrees go on to emra@llrhaster’s
program, a degree which most often provides ametuterms of wages.
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and the Central Districts during their youth ea+7 percent more than graduates who lived in
other parts of Israel (not shown), partly becau$ethe better employment and wage
opportunities and the fact that people tend toinaetliving in the same area they did when
growing up. Parents' education has little effecttar children's wages, probably because they
are graduates of higher education institutionsetgilb with. For every 10 percent increase in
the parental income percentile, the graduates’ wagerease by 1 perceiit,and when
graduates are raised in a household with two pardrg wages increase by about 2 percent. As
for the effect of personal abilities on wages—feery additional 10 percentage points in the
average matriculation grade or psychometric temtes¢he wages increase by approximately 2
percent. The more study units in the matriculatiggioma, the higher the wages; 5 units of
math is correlated with higher wages by about @¢m@r—slightly more than the value found
by Kimhi and Horowitz (2015°

Let us now examine the returns ggnder and nationality separately. The estimations
allow comparisons to be made within each groupnbtibetween the groups, and their results
are presented in Table 2. However, when the esomsapertain to all graduates and include
interaction variables between the type of instiuitand gender/nationality, comparisons can be
drawn both within each gender/nationality and betwehe groups; the results of these
estimations are presented in Figure 1. In genénaltable and figure show that the return
hierarchy for the types of institutions is simitarthat presented in Table 1. With the exception
of the elite universities, all types of institut®provide higher returns for men and for Jews.
Arabs who attended elite universities enjoy rettinas are higher than both Arabs who attended
other institutions and Jews who attended eliteensities. This may be due to the fact that only

a very small percentage of Arabs graduate frore eliiversities, and may have unobservable

35 Heller (2018) examined people born in 1975 andidoihhat for every 10 percent increase in their piaténcome
(whether salaried employees or self-employed) whey were 11-20-year-old, their own income increalsg
2.5 percent (when they were 35-39 years old). Véesardying graduates of higher education instihgjo it is
no surprise to find that the elasticity is much éow

36 To reflect possible peer effects on wages, wenastid Model 4 after adding to the explanatory \deis the
average percentile of psychometric test score arfisstgyear students in the department in whichititbvidual
is enrolled and on the year in which he/she firstobed in it. It appears that the estimators & thipes of
institutions remained almost unchanged, as di@tienator of the individual's psychometric testreqeercentile.
In other words, the return cannot be attributethéopeer effects. The average estimator of thehmsyetric test
score percentile in a department is not significeimns is probably due to the fact that the rankifdghe average
percentile by type of institution is maintainedniost subjects of study: Elite universities arehattop of the list,
with the other universities, private colleges antljz colleges lagging far behind. We also madestimate from
which we omitted the dummy variables for the typémstitutions and substituted them with the Idgaeerage
percentile of the psychometric test score in thpadenent. The relative wage elasticity was foundb&o
approximately 0.1. (The wage elasticity relative ttee average psychometric score in a department is
approximately 0.4, similar to the value attainedkioil et al. [2018].)

24



characteristics rewarded by the job market, or eygsk may regard their very graduation from
the leading institutions as a reliable indicatidrth@ir high abilities. In private colleges, Arabs

enjoy a very low return compared to Arabs in otinstitutions and Jews in private colleges,

probably because a relatively high proportion cal#s study in small private colleges, and as
stated, the return on enrolling in them is very I®&e footnote 31 above). Figure A-4 in the
Appendix shows the return by type of institutiopaetely for each population group, and

indicates that the rate of return is very heteregess: There is a different hierarchy in each
population group.

Figure 2 shows the differences in return on eaphk tf institution byparental income In
general, the hierarchy of the institutions remainshanged, and the return increases when
moving from the lowest income quartile to the twinldbe quartiles, and then stabilizes. Private
colleges, however, are the exception to the rule fleturn on them increases even when
moving to the upper income quartile, where it eegneeds the return on universities. Some
private college graduates may have parents whdegnthem successfully integrate into the
labor market, such as through personal connectiovtseh is more essential in the subjects
most commonly studied in private colleges.

Figure 3 outlines the return on the types of iofths by subject, and is highly
heterogeneous. However, when examining the stugjgsts that are closely related to the labor
market, one finds that when it comes to engineamdyjcomputer science, university graduates
enjoy relatively high wages, as do para-medicalgqasions and law. In economics, graduates
of private colleges have a distinct advantage iamaisiness administration, a slight advantage
for graduates of public collegés.

Multivariate estimations using the selection onestaables method deal with the selectivity
issue only partially, since naturally, they do wontrol for unobservable variables that are
correlated with the chances of being accepteddsgyrtain type of institution or with the wages.
Therefore, we also made estimations that focusesilings, adding family fixed effects (FE)
to the explanatory variables, in order to contoslthe unobservable characteristics shared by
siblings, such as childhood environment, and cognéind other abilities. Table 3 shows the

37 Employees with a certain seniority in the laborke&often enroll in higher education programs @gample,
business administration) while continuing to wadrkprder to improve their attractiveness in theolaitmarket, a
phenomenon that is probably more common in coll¢iges in universities. These graduates earn marettiose
who enrolled in higher education institutions imnagely after graduating from high school or aftempleting
their military service or “national service”. Thésee, we also made estimations that were limitedredduates
who completed their undergraduate degree untiBga completed their graduate degree until age&2people
among whom the phenomenon is rare. The estimafatseatypes of institutions remained almost uncleghg
(including when estimating for business adminigtragraduates only).
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estimations focused on the siblings (Models 2-digdide the main estimation (Model 1).The
results show that adding family FE almost doulitesnhodel's explanatory capability, and this
finding indicates that the unobservable charadtesislo indeed have a great effect on the
wages. Model 2 included all siblings who particgzhin the primary estimation. It can be seen
that without family FE, the results obtained armikir to those obtained in the primary
estimation. Adding family FE does not affect théreates of return to education acquired at
universities, but reduces by half the estimateetafrn to education acquired at private colleges.
It should be noted that Lindahl and Regner (2008)p studied Sweden, found that the
differences in return estimates by type of institutare greatly narrowed when estimations
included family FE. Model 3 only includes sibling#o studied in institutions of different
types, and the results are similar to those of Mad&he resulting decline in private colleges
following the addition of family FE can be explathan part by the fact that graduates often
have parents who can help them successfully inegnto the labor market (see also Figure 2
above regarding graduates with well-off parefs).

So far, we have made the estimations without dyeaking into account two factors: (a)
the number of years that have elapsed since giaduaand (b) the graduation yedr.
Controlling for factor (a) may teach us whether Wage gaps between graduates of different
types of institutions stem from the signaling topdmyers regarding the average quality that
characterizes graduates as soon as they enteftihegrket, and if, after spending several years
in the labor market, the gaps change because esrpldyscover the quality of the education
acquired at the different institutions. Controllifay factor (b) can teach us if, over the years,
there has been a change in the level of wages ammauyates of the different types of
institutions—for example, the quality of new cosgmay have improved due to their
accumulated experience. Figure A-5 in the Appestbws that the return gaps between types
of institutions remain more or less the same irfitkedecade after graduation. A similar picture
emerges when examining the return gaps by yearagifugtion (Figure A-6 in the Appendix).
We also examined the development of the gaps ogarem number of years after graduation.
Figure A-7 in the Appendix shows that, while théreates are not always stable, in general,

the return gaps between the types of institutimmain similar over the years, with the

38 We also examined the possibility of estimating Mid@ifor siblings who studied in different typesmdtitutions
but in the same department. This estimation islprohtic due to the uniqueness of the participapiogulation,
as well as the difficulty in obtaining statistigakignificant estimators due to the considerab$s ldegrees of
freedom (with the addition of FE).

39 We control for the two factors, partially and irelitly, through the age and the wage year.
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exception of an increase among graduates of ottigensities in the 3-year period following
graduation.

So far, we have compared the annual wages of giegloé different types of institutions
with the wages of graduates of the public colleges;a result, we could not draw any
conclusions about the return on enrollment in theslkeges. Therefore, Figure A-8 in the
Appendix shows the annual wages of individuals wheduated with a bachelor's degree in
each of the institutions (as opposed to by typ@stitution), by subject of study, compared to
the wages earned by those with a high school diglonty. The figure reflects two key findings:
(1) There is much variance among institutions ef$ame type in terms of the annual return
attained by graduates of certain departments, whielspecially true of public colleges; (2) If
one enrolls in a public college for a degree the &ffinity to the labor market, he/she will
attain a relatively high annual wage premium coragavith the wages earned by people with
a high school diploma: Approximately 30 percent social sciences (social work and
economics) and business administration, approxigné@epercent in engineering, and over 80
percent in computer science. When the baselinepgsolimited to those with a matriculation
certificate in the non-vocational track, it is falthat the returns for public college graduates
are slightly higher than the above (not shown).

Finally, Figure A-9 in the Appendix shows the esties (from Table 1, Model 4) of the
dummy variables for the study subjects compare@donomics, with the other controlled
variables being equal and regardless of the typestitution. The figure shows the following
wage hierarchy: Computer science and electricalneegng graduates earn 40-50 percent
more than economics graduates; graduates of atigerezering professions earn 15-30 percent
more; social science graduates earn less than edomaraduates; and graduates of the
humanities are at the bottom of the hierarchy. fidnee also shows that the hierarchy remains
intact when it comes to gross annual wages, iithpwt controlling for any characteristics, and
that the wage gaps in this case are consideralolgrwi his finding suggests that, as expected,

the labor market rewards personal competence ahtiegbamong other things.
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Table 1. Factors Explaining the Annual Wage Premiunon Higher Education

2008—2015 2012—2015
Annual | Multi-year
data average
Model 1 Model 2 Model 3 Model 4 Model § Model ¢
Elite universitie$ 0.216" 0.218" 0.218" 0.113" 0.119" 0.127"
(0.006) (0.006) (0.006) (0.006) (0.006 (0.007
Other universitie’s 0.163" 0.169" 0.167" 0.108" 0.118" 0.118"
(0.005) (0.005) (0.005) (0.005) (0.005 (0.006
Private colleg€'s 0.086™ 0.083" 0.079" 0.068" 0.062" 0.063"
(0.006) (0.006) (0.006) (0.006) (0.006 (0.007
Master’s degree 0.187 0.184" 0.182" 0.171" 0.159" 0.165"
(0.005) (0.005) (0.005) (0.005) (0.005 (0.005
Male 0.254" 0.256™ 0.257" 0.261" 0.301" 0.309"
(0.004) (0.004) (0.004) (0.004) (0.004 (0.005
Age 0.220" 0.204" 0.193" 0.204" 0.214" 0.230"
(0.008) (0.008) (0.009) (0.009) (0.014 (0.028
Age squared -0.002 | -0.002" -0.002™ -0.002™ -0.002" -0.003"
(0.000) (0.000) (0.000) (0.000) (0.000 (0.000
Jewish?
Native Israeli who studied in -0.059" -0.054" -0.064" -0.068" -0.071"
the State religious Jewish (0.005) (0.006) (0.006) (0.006) (0.007
school system
Europe- or America-born 0.010 0.008 0.025° 0.029" 0.025™
individual who studied in the (0.005) (0.006) (0.006) (0.006) (0.007
State secular Jewish school
system
Europe- or America-born -0.117" -0.112" -0.109™ -0.113" -0.104"
individual who studied in the (0.016) (0.016) (0.016) (0.017) (0.018
State religious Jewish school
system
Asia- or Africa- born individual -0.012 -0.009 0.006 0.001 -0.010
(excl. Ethiopia) -0.024 (0.024) (0.023) (0.024) (0.027
Jew of Ethiopian origih -0.253" -0.230™ -0.181" -0.183" -0.145"
(0.019) (0.020) (0.020) (0.022) (0.023
Ultra-Orthodox -0.117 -0.103" -0.108™ -0.108" -0.103"
(0.031) (0.031) (0.031) (0.033) (0.036
Arab?
Muslim (non-Bedouin) -0.095 -0.081" -0.085™ -0.061" -0.068"
(0.010) (0.010) (0.011) (0.012) (0.013
Bedouin 0.113 0.148" 0.160" 0.137" 0.132"
(0.023) (0.025) (0.025) (0.028) (0.031
Christian -0.05%" -0.052" -0.063" -0.065" -0.066"
(0.013) (0.013) (0.013) (0.015) (0.017
Druzé -0.139" -0.135" -0.124" -0.077" -0.098"
(0.021) (0.022) (0.022) (0.023) (0.026
District of residence at age 17 V \% \% \% V V
No. of schooling years — 0.001 -0.001 -0.002 -0.001
mother
(0.001) (0.001) (0.001) (0.001)
No. of schooling years — fathe -0.002| -0.004" -0.005™ -0.005™
(0.001) (0.001) (0.001) (0.001)
No. of siblings -0.002 -0.001 -0.000 -0.002
(0.001) (0.001) (0.001) (0.002)
Mother was married when 0.025™ 0.022" 0.024" 0.024"
individual was 17 (0.006) (0.006) (0.007) (0.007)
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Parents’ income percentile 0.001" 0.001" 0.001™ 0.001™
(0.000) (0.000) (0.000) (0.000)
Percentile of average 0.002" 0.002™ 0.002™
matriculation grade (0.000) (0.000) (0.000)
Advanced mathematics (5 0.090” 0.086™ 0.093"
units) (0.005) (0.005) (0.005)
More than 30 study units in 0.026" 0.025™ 0.028™
high school diploma (0.005) (0.005) (0.006)
Percentile of psychometric 0.002" 0.002™ 0.002™
score (0.000) (0.000) (0.000)
Study subject V V V \Y V \Y
Married 0.119” 0.127" 0.115" 0.106™
(0.004) (0.004) (0.005) (0.005)
No. of children aged 01 -0.175" -0.176™ -0.160" -0.032"
(0.003) (0.003) (0.004) (0.009)
No. of children aged 13 -0.027" -0.027" -0.000 -0.027
(0.003) (0.002) (0.003) (0.004)
No. of children aged 36 0.002 0.002 0.018 0.021™
(0.003) (0.002) (0.003) (0.004)
No. of children aged 6-13 -0.014" -0.014™ -0.004 -0.002
(0.003) (0.003) (0.004) (0.004)
No. of children aged 13-18 0.001 0.001 -0.002 -0.015
(0.012) (0.012) (0.013) (0.017)
Wage year V V Vv V V V
No. of observations 677,87(Q 677,870 677,870 677,870419,610 107,331
Adjusted R 0.242 0.244 0.250 0.257 0.242 0.314

Source Based on Central Bureau of Statistics data psazkeby the authors.
* e weex Significant at 10 percent, 5 percent arddpercent, respectively. Standard deviations @statized at the
individual level) appear in parentheses.
(1) Baseline group: The public colleges.
(2) Baseline group: Jews and other native Israelis sthdied in the State secular Jewish school system.

(3) He/she or at least one of their parents immigrét@ma a Horn of Africa country or from Sudan.

(4) And Circassians.

(5) The parents’ gross annual income received as sdlainployees or self-employed when their child (the

graduate of the institute of higher education) ®dsThe percentile was calculated according tofaktteer's
age group, separately for each year, in orderki® itst0 account the income development over tleedifcle.
(6) The average percentile of grades in subjects foh ¢est's year weighted according to the numbestwdy

units in each subject.
(7) In the wage year.
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Table 2. Annual Wage Premium on Higher Education byGender and Nationality, 2008—-15

Total Men Women Jews Arabs
Elite universitie3 0.113" "0.136 *0.105 " 0.107 " 0.103
(0.006) (0.009) (0.008) (0.006) (0.024)
Other universities 0.108™ "0.126 *0.107 "0.111 "0.032
(0.005) (0.007) (0.006) (0.005) (0.022)
Private Co||ege?s 0.068™ *0.049 *0.090 "0.067 *0.030-
(0.006) (0.009) (0.008) (0.006) (0.029)
The controlled variablés \Y \Y; \Y; \Y \Y
No. of observations 677,870 268,471 409,399 619,548 58,322
Adjusted R 0.242 0.268 0.185 0.257 0.278

Source Based on Central Bureau of Statistics data pssgkby the authors.
* w3k Gignificant at 10 percent, 5 percent arid percent, respectively. Standard deviations {efled at the
individual level) appear in parentheses.
(1) All graduates of higher education institutions. $aas the results in Table 1, Model 4.
(2) Baseline group: The public colleges.
(3) The controlled variables included in Table 1, Modiel

Table 3. Annual Wage Premium on Higher Education Arong Siblings, 2008-15

Total Siblings only
Total Studied in different
types of institutions
Model 1 Model 2 Model 3
Without With FE Without | With FE
FE FE
Elite universitie$ 0.113" 0.125" 0.128" 0.137" 0.133"
(0.006) (0.010) (0.013) (0.013) (0.014
Other universities 0.108™ 0.118" 0.105" 0.120" 0.115"
(0.005) (0.008) (0.011) (0.0112) (0.012
Private Co||ege?s 0068H 0080*’k 0042*’k 0079*’k 0058H
(0.006) (0.010) (0.014) (0.014) (0.015
The controlled variablés vV \Y; \Y vV \Y;
No. of observations 677,870 262,255 262,256 130,238.30,238
Adjusted R 0.257 0.263 0.507 0.260 0.469

Source Based on Central Bureau of Statistics data peszkby the authors.
* ¥ %% Gignificant at 10 percent, 5 percent ant percent, respectively. Standard deviations
(clustered at the individual level) appear in p#iegses.
(1) Including graduates without siblings who gradudteth these institutions. Same as the results

in Table 1, Model 4.

(2) Baseline group: The public colleges.
(3) The controlled variables included in Table 1, Modlel
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Figure 1
Annual Wage Premium on Higher Education by Gender ad Nationality, 2008—-15
(percent)
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Source Based on Central Bureau of Statistics data psmzkeby the authors.

(1) Based on estimates of the variables for interadigtaveen the gender and dummy variable for the ¢y
institution. These variables were added to therotiatl variables in the estimation such as thesimmvn
in Table 1, Model 4.
Baseline group: Female graduates of public colleges

(2) Based on estimates of the variables for the interatetween the nationality and the dummy varidbie|
the type of institution. These variables were addetie controlled variables in the estimation saslthe
one shown in Table 1, Model 4.
Baseline group: Jewish graduates of public colleges




Figure 2
Annual Wage Premium on Higher Education by Parentalncome!, 2008—15percent)
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Source Based on Central Bureau of Statistics data psszkby the authors.

(1) Based on the variables for interaction betweendilmamy variable for the type of institution and
dummy variable for the gross annual income quasfithe parents as salaried employees or self-gragl
when their children (graduates of the institutiturned 24. These variables were added to the dtedr
variables in the estimation such as the one shawiable 1, Model 4.

The baseline group: Graduates of public collegesselparents’ income is in the lowest quartile.
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Figure 3
Annual Wage Premium on Higher Education by Subject, 2008—15percent)
Based on multivariate estimatiéns
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Source Based on Central Bureau of Statistics data psszkby the authors.

* Baseline group: Private colleges, ** BaselinewoOther universities.

A pale square and empty diamond and triangle reptesnon-significant 10 percent estimate.

(1) Major subject. The figure shows subjects that waoght in at least two types of institutions, amavhich
type at least 30 students graduated each yeamaviiithelor’s or master’s degree.

(2) Based on the estimates of the dummy variableshitytpe of institution, such as the one shown iblda
1, Model 4. The estimations were made separatelgdoh subject.

We also estimated threonthlyreturn to higher education acquired in the diffetgpes of
institutions?® We obtained the same hierarchy as the annualnrétigrarchy, even when
limiting the estimates to siblings. The gaps betwde types of institutions are more or less
stable in the first decade after graduation as asby year of graduation, and are very similar
to the annual wage gaps presented in Figures Ad7Aa8 in the Appendix. The differences
that arise in the monthly return after a certaimbear of years have elapsed since graduation
are similar to the differences in the annual reghown in Figure A-7 in the Appendix. The
similarity between the monthly and annual retutiesns from the fact that after controlling for
personal characteristics, there are on averagesalodifferences in the number of annual

working months between the graduates of the difitetyges of institutions.

40The results are available upon request from thieoasit
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Two-stage estimations with an instrumental variable

In the first stage, we estimate the probabilitgofolling in a particular type of institution as a
function of the availability of that type of insttton and of other variables (Equation 2 above).
We defined availability in several ways: (1) Thenmmum distance between the locality in
which the student resided at age 17 and localititssinstitutions of a given typ&: (2) The log
distance; (3) A dummy variable that receives thiievd if the distance to a given type of
institution does not exceed 50 kilometers and thkiesr 0 otherwisé? (4) The number of
institutions to which the distance is up to 50 kikters; (5) The number of first-year students
in a department in which the student is enrolled given type of institution, provided that the
institutions are not more than 50 kilometers aweymf his/her place of residence. The
estimations were made only among those with backdalegrees, as more than two-fifths of
those with master’s degrees graduated from a difteype of institution.

The results of the first stage are presented ineTAb! in the Appendix. It shows that the
availability variables are highly significant antealmost always in the right direction: The
probability of enrolling in a given type of institan diminishes the less accessible it is and the
more accessible other types of institutions ar®lefA-5 in the Appendix refers to enrollment
in two types of institutions, and shows that theshtmmmon combinations are as follows: Elite
universities with other universities, and publidleges with other universities. The size of the
availability estimates in Table A-4 is generallynststent with the findings regarding
enrollment: If there is a high incidence of enralmh for one type of institution as well as for
another type of institution, the availability ofettsecond one will be given a relatively high
estimate (in absolute value) in the first stageagiqu of the probability of enrollment in the
first one. (For example, an “other university” bggavailable creates a relatively strong negative
effect on the chances of enrolling in an elite ensity).

Table A-4 also shows that the explanatory powethef first stage equations does not
change much when the definition of availabilityaltered (and is relatively low when it comes
to “other universities”). When defining availabyliin terms of the log distance, only one
estimate is in the wrong direction—an expected Itgguen that the chance of enroliment

diminishes along with the distance (Figure A-2he Appendix). Therefore, the deviance of

41 |f the subject was not offered by an institutiohem the student first enrolled in that institutiove added a
thousand kilometers to the distance between thiestls place of residence at 17 and the localithefnstitution.

42 We chose 50 km because, at a greater distanc@rabhebility of enrolling in an institution of a\gin type

greatly declines (see Figure A-2 [Part A] in thepapdix), and this appears to be partly due to cotimgu
considerations. Reducing the distance to 40 orrB@#eatly diminishes the explanatory power of tihgt Stage
equation.
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the availability variables (which corresponds te thvalue in the Wald test in the first stage
OLS estimates) also receives the highest value whkamg the log distance. As a result, most
second stage estimations will rely on the firsgstaquations in which the log distance serves
as an instrumental variabf.

Table 4 outlines the results of the second stagiéavailability variables included in the
first stage’* It shows that students who completed their undehgate degrees at an elite
university earn up to 4 percent more than graduatgsublic colleges, graduates of “other
universities” earn about 16—24 percent more, aadugates of private colleges, about 10-14
percent more. It should be emphasized that initeestage equation, the availability variables
of the private colleges receive a relatively lowidace value (Table A-4 in the Appendix), so
their estimate in the second phase equation shieutceated with caution.

Table 5 compares the results obtained by the tageststimations with the results obtained
by the multivariate estimations, only among thost Wwachelor's degrees. The left-hand part
shows that the differences are mainly relatedeéadhative return on higher education acquired
in the elite universities: according to the twoggtaestimation, the relative return is about 3
percent, and according to the multivariate estignabtmut 12 percent. Graduates of “other
universities” receive a higher return in the twags estimation than in the multivariate
estimation (about 16 percent versus about 11 peraspectively). Limiting the multivariate
estimation to those with bachelor's degrees indgahat the estimates of the types of
institutions remain virtually unchanged comparethi estimates obtained for graduates with
bachelor’'s and masters’ degrees (Table 1, Model 4).

Graduates of study programs that are available anlyniversities (e.g., humanities and
some social science subjects) receive a low returrtheir education, and comprising a
relatively high percentage of university gradualdsis, Table 5 also presents the results of the
estimations in the two methods limited to thosenvidchelor’'s degrees in the subjects offered
by all types of institutions. While the multivaaestimation results have remained virtually
unchanged, the two-stage estimation has seen eeabte change: The return for university
graduates increased greatly. The high and excegtiratue for the return estimate for graduates

43We also made placebo estimations, where we pushedrd the year in which the department openethtge
years (recalculating the availability variablesadingly). It turns out that in the first stageig®ttions, many of
the estimators are not in the right direction a aot significant, and the deviance value also piedp These
findings strengthen the reliability of using distaras an instrumental variable.

4 When defining availability in terms of number e¢fidents (the fifth definition), a relatively highgportion of
first-stage estimators were not in the correctafiom and deviance values were low. For this reasendecided
to drop off this instrumental variable.
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of “other universities” should be treated with g¢ant since in the first stage equation, their
availability variables receive a relatively low dgvce value (not shown).

In sum, the two-stage estimation of the commonyssudbjects shows that graduates who
have studied for a bachelor's degree in elite usitres and private colleges earn annual wages
that are about 15 percent higher than those edmeguliblic college graduates; however, the
multivariate estimate suggests that university gadels (of both types) and private colleges earn
wages that are 9—11 percent higher than thosehdicpeollege graduates.

It is surprising to find that the return on univées in the two-stage method is higher than
in the multivariate estimation, since it is likehat the two-stage method better controls for the
selectivity in admissions by higher education msibns. This may be due to the much greater
availability of public colleges, which has mostlifoaved students of poor socioeconomic
backgrounds as well as those with low abilitiegnooll in the higher education institutions,
and some of these characteristics are unobseraabl@egatively correlated with wages. The
two-stage estimation is based on changes in avi#@yand the estimates are therefore sensitive
to the inclusion of this population and the biasuieng from the unobservable characteristics
under consideration.

Figure A-10 in the Appendix shows the returns byetyf institution for each subject
separately, provided that the instrumental variabthe first stage equation successfully passed
the significance test. The following general piet@merges: In most subjects, the return is
higher at “other universities”. When it comes t@i@eering, however, the relative return for
graduates of elite universities is relatively higihile being relatively low for the humanities

and social sciences.
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Table 4. The Annual Wage Premium on Undergraduat®egree! 2008-15

Based on the two-stage estimations

The availability variable i Distance (km) Distance log An institution of| No. of institutions of
the first stage equatich this type is within this type within a
no more than 50 km maximum of 50 km
Elite universitied 0.036" 0.029 0.043 0.011
(0.018) (0.016) (0.017) (0.017)
Other universities 0.188™ 0.157" 0.235™ 0.241"
(0.024) (0.024) (0.030) (0.031)
Private Co||ege% 0.098" 0.121" 0.102" 0.144"
(0.024) (0.022) (0.025) (0.023)
The controlled variablés \Y; \Y; \Y V
No. of observations 549,989 549,989 549,989 549,989
Adjusted R 0.25 0.25 0.25 0.25

Source Based on Central Bureau of Statistics data psazkeby the authors.
* ** +kx Significant at 10 percent, 5 percent arddpercent, respectively. Standard deviations {etad at the individual

level) appear in parentheses.

Standard deviations were corrected according tad3am and MacKinnon (2010).
(1) Including individuals who completed their mastelegrees in the years following the wage year (adddt study

during that year).

(2) The minimum distance between the locality in whiod student resided at age 17 and localities wititutions of a
given type, provided that the institutions offetlhd student’s study subject during his/her firsiryef enrollment.

(3) Baseline group: The public colleges.

(4) The controlled variables in Table 1 (Model 4).

37



Table 5. Annual Wage Premium on a Bachelor’'s Degree

Comparison Between the Two-Stage and Multivariate &imations

All subjects Subjects common to all types of
institutiong
Two-stage Multivariate Two-stage Multivariate
estimatiord estimation estimatior estimation
Elite universitie$ 0.029 0.117" 0.137" 0.106™
(0.016) (0.007) (0.024) (0.011)
Other universities 0.157" 0.105™ 0.395" 0.087"
(0.024) (0.005) (0.045) (0.007)
Private colleges 0.121™ 0.090™ 0.161" 0.103"
(0.022) (0.007) (0.031) (0.008)
The controlled variablés \Y \Y vV \%
No. of observations 549,989 549,989 290,106 290,106
Adjusted R 0.25 0.25 0.26 0.26

Source Based on Central Bureau of Statistics data psazkeby the authors.

* o+ %% Gignificant at 10 percent, 5 percent arldpercent, respectively. Standard deviations {efes at the

individual level) appear in parentheses.

Standard deviations were corrected according tad3an and MacKinnon (2010).

(1) Including individuals who completed their mastelégrees in the years following the wage year (adaot
study during that year).

(2) Psychology, political science, economics, soci@rsmes - other, business administration, computiense
and industrial engineering and management.

(3) In the first stage equation, the instrumental \@eas the minimum log distance between the logatitwhich
the student resided at age 17 and localities wétitutions of a given type, provided that theitnsibns offered
the student’s study subject during his/her firsryaf enroliment.

(4) Baseline group: The public colleges.

(5) The controlled variables in Table 1 (Model 4).

Fuzzy regression discontinuity method

As in the two-stage estimations, we also limite@ ttliscontinuity estimation method to
undergraduate students, since they are based famedies in the admissions thresholds for an
undergraduate program, and also since admissigrattuate studies largely depends on factors that
are unavailable to us (such as grades in undergr@dstudies). In addition, the estimations
compared the elite universities to the “other ursitees”, omitting the colleges, for two reasonk: a
For undergraduate enrollments at universities, aa fll data for all the research years, but had
none from colleges for the years prior to 2009 Bejween 2009 and 2012, very few applied
simultaneously to universities and colleges, aedstéme is true for private and public colleges (see
also Table A-5 in the Appendix).

Before describing the results, it appears thatdtita meet the necessary conditions for using
the fuzzy regression discontinuity method. Figur&JAin the Appendix focuses on applicants to
both elite universities and other universities, ahdws the distributions of psychometric test store
among graduates of each type of institution. Itwehdthat the distributions are similar, and that

among graduates of elite universities, the distrdouis shifted slightly to the right (a similargire
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emerges from the percentile of the average madticui grade—not shown). Figure A-12 in the
Appendix refers to the key controlled variablethi@ wage equations and shows their values around
the admissions threshold for study programs &t aliiversities. We conclude from it that there is
no discontinuity in their values around the thrégdhancluding in matriculation grades and
psychometric scores, a finding that confirms thpdtlgesis that applicants cannot adjust for the
threshold. These two characteristics—the large lapein the distribution of abilities and the
continuity of the controlled variables around tltkngssions threshold of a study program—are a
prerequisite to using the fuzzy regression disomrity method.

Table 6 shows the annual return on bachelor's @sgirem elite universities compared to the
return on bachelor's degrees from “other univessiti It presents the results generated by the
reduced equation (Equation 4) and the second sthffee two-stage equation (Equation 6) for
different periods around the admissions threshibhe key finding is that there are no significant
differences between the returns on the two typesinfersities. However, if the period around the
admission threshold is reduced, the (non-significaeturn gap in favor of elite universities
increases in the second-stage equation.

We also made estimations for departments withest [E00 bachelor’s degree graduates in each
type of university, and these graduates also eeddimultaneously in both types of institutions
(law, para-medical professions, industrial engimgeand management, and electrical engineering).
We found no significant differences in return betwehe two types (not shown), similarly to the

multivariate estimation results (Figure 3 above).
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Table 6. The Wage Premium on Bachelor®egrees from

Elite Universities Compared to“Other Universities”, 2008-15

Based on the discontinuity in admissions to an exac department

Distance from the 1+ 0.75 0.50t
admissions threshofd: No limit Standard Standard Standard
deviation deviation deviation
The reduced form 0.022 0.033 0.042 0.006
equatior (0.026) (0.040) (0.046) (0.052)
The second stage 0.184 0.083 0.159 0.249
equatiof (0.177) (0.184) (0.224) (0.231)
The controlled variablés \Y; \Y; \Y; \Y;
No. of observations 36,316 26,174 21,771 16,252
Adjusted R 0.32 0.32 0.33 0.33

Source Based on Central Bureau of Statistics data psazkby the authors.

* ** *xx Significant at 10 percent, 5 percent alddpercent, respectively. Standard deviations

(clustered at the individual level) appear in p#ieses. Standard deviations were corrected

according to Davidson and MacKinnon (2010).

(1) One standard deviation equals 100 points in thetpayetric test.

(2) Equation (4).

(3) Equation (6).

(4) The controlled variables in Table 1 (Model 4), eptder the average matriculation grade
and psychometric test score.

(b) Return by type of institution in terms of hourly wage
Before we turn to return per hourly wage, we wstimate the differences in the number of
weekly working hours between individuals who hagened a bachelor's degree in the various
types of institutions, with all other charactestbeing equal; this estimate relies in part on the
2008 censu® As shown by Table A-6 in the Appendix, men wheiadied elite universities
and women who attended private colleges work abopércent and 4 percent more hours,
respectively, than their public college counterpaid. When examining the number of annual
working hours (after also taking into account thienber of working months per year), similar
results are obtained (Table A-11 in the Appendix).

We used the OLS method to estimate the gross haatye equation in 2008, based on
a combination of the 2008 census and the admitiistréile tracking those born in 1978-85.

As shown by Table 7, graduates of universities@nate colleges earn 4—6 percent more than

45 We limited the estimations to subjects who obtaingely a bachelor's degree by the time of the cersince
during that time, only a negligible percentage afege graduates studied for a master's degresddition, and
as we did previously, we removed from the estinmetimdividuals who were enrolled in undergraduaidiss in
2008, as their wages do not necessarily refledt daning capacity as college and university gedels. Both
restrictions seem to bias downwards the estimatfdrachelor’'s degrees from universities, since gadel students
tend to be, on average, more talented than offikisis even more true of elite universities, gseater percentage
of their graduates with bachelor’s degrees pursadugte degrees.

46t is impossible to perform two-stage estimatisimee the instrumental variables in the first-stageations are
not significant due to the paucity of observations.
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public college graduates (with no significant difieces between universities’ and private
colleges' returns). This result contradicts findinggarding the annual wages hierarchy among
holders of undergraduate and graduate degree)#+28. The contradiction can be resolved
as follows (see Table A-7 in the Appendix): In 20@&re are no significant differences in
annual wages among those with bachelor's degrees the different types of institutions
(except for lower wages of public college gradugtesth among all graduates and among those
included in the census; the hierarchy of annualkugr hours by type of institution is the
opposite of the annual wages hierarchy; thus, #ps dpetween hourly wages of graduates of
the different types of institutions are even furttieninished?’ The hierarchy of hourly wages
by subject and type of institution is heterogend@igure 4).

Figure A-13 in the Appendix shows hourly wages bgdemic subject compared to those
of graduates of economics, and relates both tgrbss figure and the figure after controlling
for personal characteristics. The hierarchies endas to those obtained for annual wages in
both this study (Figure A-6 in the Appendix) andKinll, et al. (2019). Here, too, the gaps in
gross wages are far wider than those after adtdimgdntrol variables, showing that employers
reward abilities.

47 As mentioned above, we estimated the annual wémekolders of bachelor's and master's degrees, but
estimated the hourly wages for holders of bachgldegrees—for holders of bachelor’'s degrees at the time ef th
2008 census. When restricting the annual wage astins in 2008-2015 to holders of bachelor's degreas we

did in Table 1, Model 4—we find that the wages of private college graduatesease greatly relative to those of
public college graduates (see Table 5 above). filiing is consistent with the following two facta) The
percentage of private college graduates who haksupd a master’s degree is higher than their ptgernin the
public colleges; b) Graduates of private collegé® Wwave pursued their master's degrees in thelgeslhave
abilities (matriculation grades and psychometrigres) only slightly more than graduates who did puntsue
graduate studies, while the gaps among the grasloétie public colleges are higher. Hence, thaufation of
graduate students in private colleges is less thedethian in public colleges, and may very welltbat a similar
picture exists with regard to the unobservableitaslithat are correlated with wages.
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Table 7. Hourly Wage Premium for Undergraduates
by Gender and Nationality:, 2008

TotaP Men Women Jews
Elite universitied 0.054 0.030 0.044 70.076
(0.029) (0.048) (0.036) (0.029)
Other universities 0.038 0.022 '0.045 0.029
(0.022) (0.041) (0.027) (0.022)
Private colleges 0.065 0.055 70.072 70.057
(0.025) (0.045) (0.030) (0.025)
The controlled variablés \Y; \Y; \Y; \Y;
No. of observations 5,047 1,639 3,408 4,495
Adjusted R 0.222 0.240 0.184 0.256

Source Based on Central Bureau of Statistics data psszkby the authors.

* ** *xx Gignificant at 10 percent, 5 percent aridpercent, respectively. Standard deviations {eted at the

individual level) appear in parentheses.

Only individuals who have completed their bachelategrees by 2008 (and were not enrolled in 2008).

Individuals who studied for their master's degiiedater years were also included.
(2) All holders of bachelor’s degrees.

(2) Baseline group: The public colleges.
(3) The controlled variables included in Table 1, Modiel
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Figure 4

Hourly Wage Premium for Holders of Bachelor's Degres, by Subject and
Type of Institution,? 2008 (percent)
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Source Based on Central Bureau of Statistics data psazkeby the authors.

* Baseline group: Private colleges.

A pale square and empty diamond and triangle reptesnon-significant 10 percent estimate.

(1) Major subject. The figure includes subjects offelbgdt least two types of institutions, with
least 50 graduates each.

(2) Based on the estimates of the dummy variablehotype of institution in estimations such
those in Table 1, Model 4. The estimations wereevssparately for each subject.
Baseline group: Graduates of public colleges.
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6. Summary
Our study examined the wage premium for studyinggher education institutions in Israel at
a time when colleges have been expanding rapidbutihout the country.

The study follows up all those born from 1978 to839and includes their socio-
demographic features, their family background, rticseignitive abilities, their enrollment in
educational institutions, academic subjects, dexgyi@®d, of course, the wages they earned over
several years. The database therefore covers nohioyts and wage years, and this fact—along
with the rapid expansion of the higher educatiostesyp—has allowed us to examine how the
return to education has evolved over the years.

The rich database also allowed us to adopt thitgmason methods, each of which tackles
the selectivity problem differently: First, we amal the method most commonly used in the
literature—multivariate estimation under the setatton observables approach (OLS). We
added to that the two-stage least squares (TSLiBha®n, which uses the instrumental
variable “geographic proximity to the educationmadtitution”, and discontinuity in admissions
to an academic department (fuzzy regression disuaty). Naturally, the first method is
suitable for all graduates, while the other two swéable for holders of bachelor's degrees
only.

In the first stage, we made estimations among iddals who completed a bachelor’s or
master’s degree. The OLS estimation shows thaglsdl being equal, the gross annual wage
among university graduates between 2008 and 20%5atvaut 10 percent higher than that of
public college graduates, and wages among gradwhtpsivate colleges were about 6—7
percent higher. The wage gaps remained stableagtesrbreaking down the data by graduation
year and the number of years that have elapsec.sifite annual wage hierarchy was
maintained when broken down by gender, nationadity] parental income; exceptions to the
rule were graduates of private colleges whose parare well off, who earned more than
university graduates. The gross hourly wage amaoingesity graduates was similar in 2008 to
the wage among graduates of private colleges, bodt@—6 percent higher than the wages of
public college graduates. When the data is segme@ueording to academic subjects, the type
of institution is ranked differently in terms ofegluates’' wages; however, the annual and hourly
wages of engineering and para-medical graduatesgtner if they study at universities, while
graduates of business administration programs whalled in colleges earn more.

In the next stage, we made estimations only amoidgehs of bachelor's degrees, and the

three methods yielded a similar wage hierarchy ype tof institution. The multivariate
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estimation showed that the annual wages of gradudteniversities and private colleges was
about 10 percent higher than the wages of publieg® graduates. The TSLS method shows
that graduates of universities and private colleggas about 20 percent more and 14 percent
more than graduates of public colleges, respegtiveal the fuzzy regression discontinuity
method, no differences were found between the wafjggsaduates of elite universities and
other universities. The latter result is consisteith the findings we presented above and with
studies conducted around the world. They showilen controlling for multiple variables,
including personal abilities, OLS estimations yiedsults similar to those obtained by using
the other methods.

The higher education reform in Israel has had atigeseffect on accessibility to tertiary
education, and increased earnings (including gtaduaf public colleges). However, at the
same time, consideration should be given to waysedticing the quality gaps between
institutions, partly by improving faculty and thearning environment in colleges and
maintaining an adequate academic level. When tbatgr prevalence of higher education is
not accompanied by acquiring the skills neededhbyabor market, the result is over-education.
This phenomenon is more prevalent in Israel thamast OECD members, and has adverse
impacts on employees, employers and the economaan and Andrews, 2015; OECD,
2016). This issue deserves a separate study.

In sum, we note that the study examined the quafityigher education institutions only in
terms of wages. While this is the most common nreashe quality of the institutions can also
be examined in terms of other outputs, such as toitribution to research and to students’
satisfaction during their studies and after thetegration into the labor market. Only scant
information is available for some of those outpats] databases should be created to explore

them.
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Appendices

Table A-1. Subjects of Study in Institutions of Hidner Education

Subjects of study grouped for research

Subjects of study by CBS definition

Education

Education and research in education

Didactics

Educational administration

Educational counselling

Special education

Education

Educational psychology

Science teaching

Teaching certificate

Mathematics and computer sciences teaching

Technology teaching

Physical education

Bible

Talmud (oral law)

Judaism

Multi-disciplinary — Jewish studies

General philosophy

Jewish philosophy

History of Jewish thought

Archeology

Other humanities

Contemporary Judaism

Humanities - Religions

Multi-disciplinary — humanities

Classical studies

History of the Islam and its culture

Spanish and Latin-American studies

Russian and Slavic studies

East Asia studies

Jewish folklore

Humanities

Honors

General

General studies

Philosophy and history of sciences

General history

Israeli history

Humanities — History

General history and Israeli history

History of Islamic countries

Land of Israel studies

History of Africa

Hebrew language

Hebrew literature

General literature

Arabic language and literature

Indian, Iranian and Armenian studies

Ancient Semitic Languages

Humanities — Literature

Assyrian

Egyptian

Yiddish language and literature

English language and literature

French language and literature

Italian language and literature
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German language and literature

Linguistics

Semitic linguistics

Art

History of art

Arts

Music

Musicology

History of the theatre

Cinema and television

Dance

Library science

Design

Industrial Design

Interior design

Interior design — colleges

Architecture

Architecture and urban planning

Landscape architecture

Sociology

Sociology and anthropology

Political science

Political science

International relations

Psychology Psychology

Social work Social work

Economics Economics :
Agricultural economics

Accounting Accountancy
Geography
Criminology

Social sciences — Other

Communications

Behavioral sciences

Multi-disciplinary — social sciences

Combined social sciences subjects

Social sciences

Business administration

Business administration

Labour studies

Management and public administration

Public administration

Management sciences and organizational behavior

Management of health systems

Management of hotels

Banking

Insurance

Logistics

Law

Law

Para-medical

Pharmaceutics

Optometry

Communication disorders

Nursing

Occupational therapy

Physiotherapy

Nutrition and home economics

Food resources management

Public health

Health and welfare services

Human resource

Emergency medicine

Medical laboratory sciences

Mathematics
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Mathematics

Mathematics — physics

Mathematics — computer sciences

Mathematics in social sciences

Exact sciences — multidisciplinary

Statistics

Physics

Geophysics

Physics

Earth science

Geology

Climate sciences

Meteorology

Chemistry

Chemistry

Physical chemistry

Industrial chemistry

Biochemistry

Life science (excluding chemistry)

Botany

Brain sciences

Medical sciences

Biotechnology

Biology

Other biological sciences

General sciences

Science

Agricultural Science

Agriculture

Animal science

Field crops and vegetables

Horticulture

Plant sciences

Soil and water sciences

Plant protection

Nutrition

Ecology

Industrial engineering and managem

pdustrial and management engineering

'|nformation systems engineering

Civil engineering

Civil engineering

Structural engineering

Geodetic engineering

Environmental engineering

Quality assurance

Engineering sciences

Engineering

Mechanical engineering

Mechanical engineering

Electrical engineering

Computer engineering — electrical

Electronic engineering

Communication systems engineering

Aerospace engineering

Computer Science

Computer engineering — computer sciences

Computer sciences

Chemical engineering

Food engineering and biotechnology

Materials engineering

Nuclear engineering

Biomedical engineering

Agricultural engineering

Biomedical engineering

Biotechnological engineering

Medicine

Medicine

Dental medicine

Source Central Bureau of Statistics
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Table A-2. Descriptive Statistics of Graduates ofristitutions of Higher Education
Follow-up of 1978-1985 birth cohort

Total Elite Other Public Private Colleges of
universitie: universities college: college: Educatiol
Mean Standard| Mean Standard Mean Standard Mean| Standard Mean Standard Mean Standard
deviation deviation deviation deviation deviation deviation
Number of graduates 155,794
Distribution of graduates 100 18.2 34.9 21.9 16.3 8.3
(share by row, %)
Men (share, %) 39.7 457 36.2 47.9 43.0 12.1
Age! (years) 27.2 2.2 27.0 2.0 26.9 2.2 28.0 2.1 27.3 2.0 26.9 2.8
Population group
(distribution by column, %):
Native Israeli who studie 62.3 37.C 61.6 58.4 66.2 77.2 41.6
in the State secular Jewis
school system
Native Israeli who studied 14.6 9.1 13.9 18.3 12.9 7.8 17.6
in the State religious
Jewish school system
Europe or Americe-born 10.4 22.¢ 12.4 10.3 12.8 7.9 4.4
individual who studied in
the State secular Jewish
school system
Europe- or America-born 1.4 1.1 2.0 1.4 1.4 0.8 1.0
individual who studied in
the State religious Jewish
school system
Asia- or Africa- born 0.4 2.7 0.3 0.4 0.6 0.4 0.4
individual (excl. Ethiopia)
Jew of Ethiopian origi 0.7 15 0.2 0.9 0.8 0.8 0.7
Ultra-Orthodox 0.3 6.€ 0.2 0.4 0.3 0.1 0.4
Muslim (non-Bedouin) 6.0 13.8 6.1 5.1 2.9 3.0 24.0
Bedouin 0.7 2.4 0.3 0.9 0.4 0.4 2.1
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Arab Christians 2.1 1.7 2.4 2.3 1.1 1.2 4.7

Druze 1.1 1.1 0.6 1.6 0.4 0.4 3.1
Jews (share, %) 90.1 81.0 90.7 90.0 95.2 95.0 66.0
Residential district at age :
(distribution by column, %)

Tel Aviv 15.0 10.6 12.7 14.3 28.5 1.2

Central 26.5 22.8 24.9 25.4 37.7 21.3

Jerusalem 7.9 17.7 4.4 7.3 5.7 6.5

Haifa 154 18.6 16.8 15.1 9.0 16.6

North 17.6 17.7 18.3 18.6 8.2 40.0

South 13.9 7.4 19.6 15.1 9.0 10.3

Judea and Samaria 3.7 5.2 3.3 4.2 1.9 4.1
Married mothet (share, %) 91.2 91.1 91.5 90.4 91.0 92.2
No. of sibling$ 2.46 1.73 231 1.58 2.52 1.79 2.33 1.58 2.19 1.44 3.41 2.24
Parents’ income percentile 56.8 20.7 59.4 19.9 56.5 20.9 56.4 20.0 58.8 19.3 49.7 23.6
No. of schooling years — 13.1 3.3 14.0 3.2 13.1 3.4 13 3.1 13.1 3.0 11.6 3.6
mother
No. of schooling years — 13.2 3.4 14.4 35 13.2 3.5 13 3.2 13.1 3.2 12.0 35
father
Eligible for Bagrut 89.3 94.3 90.6 86.0 86.8 86.2
matriculation diploma
(share, %)
Percentile of average 59.7 16.0 68.1 141 60.9 155 54.7 15.8 55.7 15.3 57.1 15.6
matriculation grade
Advanced mathematics 24.0 46.3 27.2 14.4 12.8 8.6
(5 units) (share, %)
Those with more than 30 215 345 24.1 17.3 9.6 16.8
study units in high school
diploma, (share, %)
Psychometric test score 574 96 642 74 585 94 556 83 553 85 478 83
Percentile of 60.3 27.6 78.8 19.2 63.4 27.0 55.3 25.1 54.4 25.7 3207 23.8
psychometric score
Married at age 30 (share, 9 27.2 30.3 25.7 30.2 29.1 14.9
No. of children (at age 30) 0.70 0.98 0.56 0.87 0.76 1.01 0.60 0.89 0.53 0.81 1.44 1.28
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Annual wage at age 30 (NIS 108.2 80.1 124.5 95.3 109.4 79.0 105.1 76.0 109.1 79.2 73.5 39.8
‘000, in 2015 prices)

(NIS ‘000, in 2015 prices)

Number of months of work 10.5 2.6 10.6 2.6 10.6 2.6 10.6 2.6 10.4 2.7 10.6 2.5
per year at age 30
Monthly wage at age 30 10.1 6.8 11.6 8.2 10.1 6.7 9.7 6.2 10.4 6.9 6.8 3.6

Source Based on Central Bureau of Statistics data psazkeby the authors.

(1)
(2)
®3)
(4)
®)

(6)
)

The age at completion of undergraduate degree.

He/she or at least one of their parents immigr&tea a Horn of Africa country or from Sudan.

And Circassians.

When the individual turned 17. Number of siblingsluding the individual.

The parents’ gross annual income received as sdlamployees or self-employed when their child ¢ffasluate of the institute of higher education) @4sThe percentile
was calculated according to the father's age greeymarately for each year, in order to take intmant the income development over the life cycle.

The average percentile of grades in subjects foin &sst's year weighted according to the numbstuafy units in each subject.

The percentile of the average Bagrut score amoadugites of colleges of education, is similar topeentile among all graduates, while the pertaeatithe Psychometric
test are relatively low. There are two possiblelaxations for this: (a) Among college of educatipaduates, the share of Arabs is relatively higld, Arabs attain much
lower psychometric test scores than Jews do; (iesaf the colleges of education accepted applidzaged on a Bagrut score alone, and only applisgmise scores were
low were required to take a psychometric test.l#ssd is a relatively high correlation between Bagrades and the psychometric test grades, ther lattow as well.
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Table A-3. Correlation Coefficients Between Key Vaables in the Research

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 | Male 1
2 | No. of siblings! -0.04| 1
3 | Married mother! 0.01 | 0.13 1
4 | No. of schooling years — mother 0.05 | -0.30| 0.00 1
5 | No. of schooling years — father 0.06 | -0.21| 0.04 | 0.66 1
6 | Income percentile of parents? 0.04 | -0.18| 0.11 | 0.32 | 0.30 1
7 | Socioeconomic rating? 0.07 | -0.31| 0.00 | 0.38 | 0.35 | 0.29 1
8 | More than 30 study units in high school diploma 0.07 | 0.10| 0.04 | 0.08| 0.10 | 0.02 | -0.04| 1
9 | Advanced mathematics (5 units) 0.12 | -0.02| 0.03| 0.11 | 0.13| 0.06 | 0.02 | 031 1
10 | Percentile of average matriculation grade* -0.15| 0.01| 0.02| 0.1 | 0.12 | 0.04 | 0.03 | 0.24 | 0.31 1
11 | Psychometric test score 0.23 | -0.23| 0.00| 0.35| 0.33 | 0.24 | 0.38 | 0.19 | 0.39 | 0.37 1
12 | Psychometric test score —English section 0.21 | -0.32 | -0.03| 0.36 | 0.34 | 0.23 | 0.40 | 0.09 | 0.26 | 0.30 | 0.83 1
13 | Psychometric test score — Verbal section 0.12 | -0.15) 0.00 | 0.31 | 0.29 | 0.21 | 0.35  0.18  0.28 | 0.37 | 091 | 0.70 1
14 | Psychometric test score — Quantitative section 0.28 | -0.18| 0.01| 0.29 | 0.28 | 0.20 | 0.30 | 0.22 | 0.47 | 0.30 | 0.89 | 0.61 | 0.69 1

Source Based on Central Bureau of Statistics data psamkby the authors.

Elg When the individual turned 17. Number of siblingsludes the individual. o o ) )

2) The parents’ gross annual income received as sdlarployees or self-employed when their child ¢redluate of the institute of higher education) ®é&sThe
EIJ_ercentl!e was calculated according to the fatlagésgroup, seﬁarately for each ?/e_ar, in ordeake into account the income development over thejicle.

(3) The socioeconomic rating of residents of the dtesisarea in which the individual lived at the &rof the 1995 census.

(4) The average percentile of grades in subjects fon &st's year weighted according to the numbstuafy units in each subject
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Table A-4. Results of first stage: The Probabilityof Studying for an Undergraduate Degreéat a

Given Type of Institution Compared with the Probabiity of Studying at a Public Collegé

Distance(km)

Log distance log

Elite Other Private Elite Other Private
universities universities colleges universities universities colleges
Availability of -1.2E-03" 8.8E-03" 5.4E-04 -0.362" 0.227" -0.035 "
elite university (3.4E-04) (2.6E-04) (4.5E-04) (0.011) (0.008) (0.013)
Availability of 9.6E-03" -1.2E-02" 6.5E-03" 0.474" -0.307" 0.187"
other university (3.5E-04) (2.6E-04) (4.8E-04) (0.013) (0.007) (0.012)
Availability of -1.0E-03" 7.6E-04" -1.8E-03" -0.015 0.148" -0.254"
private college (2.6E-04) (1.4E-04) (2.3E-04) (0.015) (0.009) (0.011)
Availability of 3.8E-03" 3.0E-04 -4.4E-03" 0.191" 0.025" -0.074"
public college (3.0E-04) (2.1E-04) (4.4E-04) (0.011) (0.007) (0.011)
The controlled variablés \% \ \ \% \ \
No. of observations 120,094 120,094 120,094 120,094 120,094 120,094
Pseudo R 0.40 0.18 0.42 0.40 0.18 0.43
Value of the 2,368 3,140 282 3,309 2,958 889
Deviance for
availability variable$
Availability variable: An institution of this type is within no more No. of institutions of this type within a
than 50 km maximum of 50 km
Availability of 1.005 -0.637 -0.044 0.551 " -0.204" -0.091"
elite university (0.034) (0.023) (0.042) (0.021) (0.014) (0.022)
Availability of -1.099™ 0.628" -0.540"™ -0.240"™ 0.096 0.074"
other university (0.038) (0.024) (0.044) (0.009) (0.006) (0.008)
Availability of 0.043 0.013 0.485 0.018 -0.196" 0.171"
private college (0.035) (0.025) (0.044) (0.014) (0.008) (0.010)
Availability of -0.436" 0.205 0.394" -0.969" 0.501" -0.340"
public college (0.035) (0.025) (0.042) (0.035) (0.021) (0.039)
The controlled variablés \Y \Y \Y \Y \Y \Y
No. of observations 120,094 120,094 120,094 120,094 120,094 120,094
Pseudo R 0.40 0.17 0.42 0.39 0.17 0.42
Value of the Deviance for 2,219 1,691 476 2,076 1,442 431

availability variable$

The availability variable:

The number of students studying the subject

at a given type of institution,
if they are within 50 km®

Availability of 5.5E-04" -3.1E-04" 5.3E-05
elite university (1.8E-05) (1.4E-05) (2.2E-05)
Availability of -1.3E-04" -1.8E-05 " 8.6E-05"
other university (1.4E-05) (5.3E-06) (7.0E-06)
Availability of 3.8E-06 -4.0E-05" 3.2E-05"
private college (8.8E-06) (4.4E-06) (4.7E-06)
Availability of -2.0E-04" 6.1E-06 2.2E-05
public college (1.9E-05) (8.4E-06) (9.8E-06)
The controlled variablés \Y; \Y; \Y
No. of observations 120,094 120,094 120,094
Pseudo R 0.39 0.17 0.42
Value of the Deviance for 1,530 745 301

availability variable$
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Source Based on Central Bureau of Statistics data pesgkby the authors.

* xRk Significant at 10 percent, 5 percent arddpercent, respectively. Standard deviations {eias at the individual level) appear

in parentheses.

(1) Includes also individuals who studied for a gradudggree in later years.

(2) The results are logistic estimates of equationt2 minimum distance between the locality in whioh $tudent lived at age 17 and
the localities that had a given type of institutiprovided that the institutions offered the stutecourse of study in the first year.

(3) The controlled variables included in Table 1, Modiel

(4) A parallel index to the F-statistic in OLS estinoais. A deviance with a value of 40 is equal tor(fithie P-value perspective) an F-
statistic with a value of 10.

(5) First year students in the student’s course ofystud

Table A-5. Combinations of Registrations for Bachelr's Degrees:

Their Distribution by Type of Institution 1, 2010(percent by row)

Elite Other Private Public
. " . " Total
universities universities colleges colleges
Elite universities 33.9 43.3 7.6 15.2 100
Other universities 23.6 51.4 6.2 18.7 100
Private colleges 5.8 8.8 71.3 14.1 100
Public colleges 7 15.9 8.4 68.6 100

Source Based on Central Bureau of Statistics data peszkby the authors.
1) Doesn'tinclude registrations for 3 or 4 typesrdtitutions, which make up about 4.9 percent @l tiagistrations.
Along the diagonal are the registrations for onsirggle institution. In every type, there is prolyadregistration

for more than one institution.
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Table A-6. (Log) Number of Weekly Work Hours AmongGraduates of the
Institutions of Higher Education?, 2008

According to the combination of the 2008 census and

the follow-up file for those born in 1978-85

Total Men Women Jews
Elite universitie2 0.012 0.064™ -0.008 0.003
(0.016) (0.02) (0.022 0.016
. . 0.014 0.020 0.018 0.019
Other universities (0.012) (0.019 (0.016 0.012
Private Colleges 0.031" 0.013 0.044" 0.026
(0.013) (0.020 (0.017% 0.013
Th(_e controlled v v v v
variable$
No. of observations 5,047 1,639 1,639 1,639
Adjusted R 0.193 0.110 0.184 0.176

Source Based on Central Bureau of Statistics data pesgkby the authors.

* xx kk Significant at 10 percent, 5 percent alddpercent, respectively. Standard deviations (eftes

at the individual level) appear in parentheses.

(1) Only individuals who completed a bachelor's degbse 2008 (and did not study in 2008).
Individuals who studied for a graduate degree tierlgears are also included.

(2) Baseline group: The public colleges.

(3) The controlled variables included in Table 1, Modiel
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Table A-7. The Annual and Hourly Wage Premium and he Number of Yearly

Work Hours ! for Undergraduate Degree Holders, by Gender, 2008

The follow-
up file for The combination of the 2008 census and the
those born follow-up file for those born 1978-85
1978-85
Annual Wage| Annual Wage Annual work | Hourly wagé
hours
Total
Elite universitied 0.076" 0.089" 0.014 0.054
(0.015) (0.040) (0.027 (0.029)
Other universities 0.078" 0.099" 0.044" 0.038
(0.011) (0.030 (0.02) (0.022)
Private Co||egé§ 0.107" 0.135" 0.062™ 0.065™
(0.013) (0.032 (0.023 (0.025)
No. of observations 41,686 5,101 5,047 5,047
Adjusted R 0.239 0.279 0.173 0.222
Men
Elite universitied 0.105™ 0.099 0.083" 0.03
(0.025) (0.06)) (0.039 (0.048)
Other universities 0.114" 0.065 0.053 0.022
(0.019) (0.045 (0.032 (0.041)
Private CO”GgéS 0.042 0.094 0.029 0.055
(0.023) (0.049 (0.033 (0.045)
No. of observations 13,866 1,666 1,639 1,639
Adjusted R 0.245 0.296 0.118 0.240
Women
Elite universitied 0.068™ 0.065 -0.013 0.044
(0.019) (0.052 (0.039 (0.036)
Other universities 0.076" 0.121™ 0.049 0.045
(0.014) (0.038 (0.029 (0.027)
Private colleges 0.149" 0.162" 0.082" 0.072
(0.016) (0.04)) (0.030 (0.030)
No. of observations 27,820 3,435 3,408 3,408
Adjusted R 0.203 0.227 0.157 0.184

Source Based on data of the Central Bureau of Statistickprocessed by the authors.
* ** *xx Significant at 10 percent, 5 percent arddpercent, respectively. Standard deviations {efes
at the individual level) appear in parentheses.

(2) Only individuals who have completed their bachelategrees by 2008 (and were not enrolled in
2008). Individuals who studied for their masteegigtes in later years were also included. All the
estimations included the controlled variables ideldi in Table 1, Model 4. In all estimations

(including annual work hours), the dependent véeigbpresented as a log.
(2) Identical to the results in Table 7.
(3) Baseline group: The public colleges.
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Figure A-1. GDP Per Hour Worked in 2015 and its Aveage Annual Changes in
1995-2015, Israel and Other OECD Countries
(Columns represent the GDP in dollar PPP terms,

and the values above them—the rate of change oeptfr
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Source OECD Compendium of Productivity Indicators 20hd authors’ calculations.
(1) GDP data and rates of change for South Africa ref@014 and 2001-14, respectively.
The rate of change for Estonia refers to 2000-15.
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Figure A-2. Availability of Higher-Education Instit utions For the Research Population

(First-year undergraduate students)

a. Cumulative distribution of the minimum distaregween residential locality in childhood
and locality in which the given typef institution is located (percent)

(1) Type of institution in which studies began (2) All types of institution$
—Total - 2000 ---Total - 2010 —Total - 2000 ----Total - 2010
—Elite Universities - 2000 ---Elite Universities - 2010 —Elite Universities - 2000 — Other Universities - 2000
—Other Universities - 2000 ---Other Universities - 2010 —Private Colleges - 2000 Private Colleges - 2010
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Distance from childhood residential locality to higher-education institution (km) Distance from childhood residential locality to higher-education institution (km)
b. Breakdown of residential distriétsy type of institution and year | c. The probability of studying at a
(percent) given type of institution, 1998-2011
2000 2010 (percent of total first-year students)
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Source Based on Central Bureau of Statistics data psazeby the authors.

(2) We took students who began studying for an unddrgrie degree in 2000, calculated the distancetthegled, and compared |i

(3) District of residence at age 17. Based on estimatigquation 2 (with log distance) and averagingvhkies of each type g

(1) The minimum distance (geodesic distance) betwesideetial locality at age 17 and the locality inieththe given type o
institution is located, provided that in the regiibn year the institution offered the course tofly that the graduate began|to
study. When the institution is located in the resiifl locality, the distance is zero, and whenitfgitution did not teach th
course of study, 1,000 kilometers were attributed. t

D

—

to the distance they would have had to traveléfthegan studying in 2010 (provided that the regidkelocality and course of
study did not change).

—

institution each year.
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Figure A-3. The Admission Rate for Electrical Engireering at One of the Elite
Universities in a Given Year, by Decile of the Caldated Admission Score,
and Admission Score Thresholds Derived from Fixed éint Procedure

and Sensitivity and Specificity Analysis

—Fixed Point Procedure —Sensitivity and Specificity Analysis
100
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20

Admission rate for department (percent)

*

o T T T T T T T T 1
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The decile of the calculated admissions score

Source Based on Central Bureau of Statistics data pesgkby the authors.
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Figure A-4. Annual Wage Premium to Higher Educationby Population Group, 2008—15
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Source Based on Central Bureau of Statistics data psazkby the authors.

A pale square and empty diamond and triangle reptesnon-significant 10 percent estimate.

(1) Based on the estimates of the dummy variableshirype of institution, such as those in Table bdil 4. The
estimations were made separately for each populgtioup.
Baseline group: Graduates of public colleges.

(2) That are not from Ethiopia.

(3) Muslims that are not Bedouin.

(4) Includes Circassians.

(5) Includes Druze and Circassians.
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Figure A-5. Annual Wage Premium on Higher Education by Number of Years that Elapsed

Since the Completion of the Undergraduate DegreePR28-153 (percent)
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Source Based on Central Bureau of Statistics data psazkeby the authors.
The broken lines represent confidence intervai3s6b.

@

Based on the estimates of the dummy variableshfotytpe of institution, such as those in Table dds 4. The
estimations were made separately for each yeaptssed since the completion of the degree. Wedaiddine
estimations an independent variable representingrhany years of higher education the individualsey since
the completion of the undergraduate degree (suah@sduate degree studies).

Baseline group: Graduates of public colleges.
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Figure A-6. Annual Wage Premium on Higher Education
by Year of Completion of Undergraduate Degree,

2008-15 (percent)
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Year of graduation

Source Based on data of the Central Bureau of Statistncsprocessed by the authors.
The broken lines represent confidence intervaB56b.

(1) Based on the estimates obtained by the dummy Vasiditr the type of institution in estimations sashthose in Table 1,

Model 4. The estimations were made separatelydoh gear of graduation.
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Figure A-7. Annual Wage Premium on Higher Education by Number of Years that Elapsed Since

the Completion of Undergraduate Degree and the Wagéear! (percent)

a. 1 year since completion of degree

b. 3 years since completion of degree
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Source Based on Central Bureau of Statistics data psazkby the authors.
(1) Based on the estimates of the dummy variabledotype of institution, such as those in Table ddkl 4. The estimation
were made separately for each wage year and théetuof years that elapsed since then. The figuhg presents wage
years in which the number of observations wereid@afft for an estimation. Empty markers represenba-significant

difference (compared with public colleges) at alexf 10%.

Baseline group: Graduates of public colleges.
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Figure A-8. Annual Wage Premium for Undergraduate 2gree Holders Compared with

Bagrut Matriculation Holders 12, by Subject, 2008—1%percent)
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Mechanical engineering Electrical engineering
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Source Based on Central Bureau of Statistics data psszkby the authors.

A pale square and empty diamond and triangle reptesnon-significant 10 percent estimate.

The black markers represent the average for thitutien type. We did not present values if onlyeanstitution of a given type teach
the subject, and we did not present the average vabnly two institutions of a given type teatie tsubject.

1)

)

Based on an estimation similar to that in Tabl®adel 4, after the dummy variables for institutitype were replaced with dummj

variables for the interaction between institutiowl @ourse of study. The baseline group: HoldeBaafrut matriculation certificates.

The estimations were only made if at least 30 iddials completed an undergraduate degree in thjectudach year at the institutig
(therefore only the 4 largest private colleges inexbvalues). The average for an institution tygpbased on an estimation such as
one in Table 1 (Model 4), for each subject sepfratdth holders of Bagrut matriculation certifiest serving as the baseline grou
Includes two groups: (a) Holders of a Bagrut matetion certificate who did not continue to an smait degree during the stug
period, and (b) individuals who continued to nomkraic studies (we do not have information abouthén order to assess the si
of the bias deriving from the inclusion of Grouy), (lve processed data based on the 2008 censusfi{f)U€lated to individuals whq
were 25-34 at the time of the census and weretadyiag at the time. We found that Group (b) malipsapproximately a third o
the two groups. A wage equation indicates thaintleenbers of Group (b) earned about one-tenth marggae than the members
Group (a). Based on this, we can assess that tieeetfices in the figures are higher by up to 3 @etr¢han what would have beg

the

ly
ze
f

oj
BN

obtained had we included only Bagrut holders inlthseline group.
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Figure A-9. Annual Wage Premium on Higher Educationby Subject
Compared with Economicg, 2008—15percent)
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Source Based on Central Bureau of Statistics data psszkby the authors.

All the wage differences after controlling are sfigiant at the 1% level, except for Math: in thasse, they are significant

the 10% level.

(1) Major subject. The figure presents subjects ieast 30 individuals per year completed an undeugtiador graduatg
degree in them.

(2) Before controlling—the estimates of the dummy Malga for subject, in estimation of the annual wage function of
those dummy variables and dummy variables for weges; after controlling—the estimates of the dumvasiables
for subject in Table 1, Model 4.

D
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Figure A-10. Annual Wage Premium for UndergraduateDegree Holders, by Subject, 2008—15
(percent)

Based on TSLS estimatiohs
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Source Based on Central Bureau of Statistics data psamkby the authors.

* Baseline group: Private colleges,Baseline group: Other universities

A pale square and empty diamond and triangle reptesnon-significant 10 percent estimate.

(1) Includes individuals who studied for a graduaterdegn years after the wage year (and who did nmtysduring the
wage year).
Baseline group: Graduates of public colleges.

(2) Major subject. The figure presents subject at @ifipgype of institution if the following two corntions applied: a) the
subject is studied in at least two types of institus, and in each one of them, at least 30 ind&fisl per year complete
an undergraduate degree; b) the availability véggin the first stage equation (equation 2) habewance value greate
than 40.

(3) Based on the estimates received by the instituiipe-instrumental variables in the second stagatéms (equation

3). For each subject separately.
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Figure A-11. Distribution of Percentile of Psychomgic Test Score among Individuals
who Completed an Undergraduate Degree in a Univeityi and Registered for

One of the Two Types of Universitypercent)
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Source Based on Central Bureau of Statistics data psmtkeby the authors.
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Figure A-12. Selected Demographic-Socioeconomic Qiaateristics of Individuals who Completed an
Undergraduate Degree in University and Registeredor One of Two Types of University,

Relative to the Admission Threshold for Courses oBtudy at Elite Universitiest
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Source Based on Central Bureau of Statistics data andgssed by the authors.

(1) The continuous lines are derived from the estimatake following equation:

t t
Yijke = @o + 1Agjie + @2 f (Sijre — iy ) + a3 Agjwe X f (Sijice = St ) + &

where Y represents the -demographic-socio-econohacacteristic and the other variables are ideniicénose in equation 4.
The broken lines represent confidence intervaBbgbercent.

(2) The age when registering for the undergraduatesgegr

(3) The gross annual income earned by the parents émpioyed and self-employed work when their chilte(graduate of highg
education) turned 24. The percentile was calculayef@dther’s age group and for each year separ@tetyrder to take into account th
development of income during the lifecycle).

11°

=

(4) The average of grade percentiles in courses o dturceach test year separately weighted by nuroberedits in each subject.
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Figure A-13. The Hourly Wage Premium on Higher Eduation by Subject?,

Compared with Economics, 200&percent)
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Source: Based on Central Bureau of Statistics data pesxkby the authors.

A The wage difference after controlling is not sfgaint at the 10 percent level.

(1) Major subject. The figure only represents subjéasleast 50 individuals completed a graduate or
undergraduate degree in them.

(2) Before controlling—the estimates of the dummy Malga for subject in the hourly wage estimationa
function of those dummy variables; after contranthe estimates of the dummy variables for subje

S

"

Table 7, the “Total” column.
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