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ABSTRACT

Family Socioeconomic Status, Cotlege Education and Eamings in China

Linn Wang

This study examines the effect of family socioeconomic status on
college education and college graduates’ initial eamings in China. The data set
used is the Survey of the Willingness on Higher Education Institution
Graduates® Occupational Choice and Employment, 2003 conducted by Peking
University, China. Without correcting for self-selection bias due to family
socioeconomic status (SES), gender and ethnicity were found to be
non-gignificant in previous studies. Using the Heckiman two-stage method to
control for self-selection biag, this study finds significant tmpact of family
SES on college graduates’ initial eamings through higher education. A
significant earnings gap between penders emerges when self-selection bias is
corrected, and the gap is as much as 9.3% of the mean annuat eamings.
However, ethnicity is still non-significant even afier the correction of
self-selection bias. Institutional characteristics’ effects are larpely picked up by
family SES and become insignificant after correction for self-selection bias.

Using the most current data, this study, for the first time, documents

the current sitvation of family sociceconomics status, espectally the latent SES
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factors’ impact on Chinese college graduates” initial eamings in a quantitative
manner and prevides a base line for future research. A number of direction for

future research is recommended.
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CHAPTER1

INTRODUCTION

11  Statement of the Problem

Education is an important determinant of future earnings and higher
earnings lead to befter living conditions, health, and well-being (Solomon &
Fagnano, 1995; McMahon, 1987). Extensive studies on estitnating the economic
benefits of schooling in the United States from the 1950s to the 1980s have all
come to the same conclusion; everything eise¢ being equal, those with more
education earn more (Becker, 1993; Taubman and Wales, 1974; Scicmon, 1981;
Rumberger, 1987; Murphy and Welch, 1989). Most jobs have education
requirements for entry and advancement and consequently, schooling attainment
became an mmportant determimant of social and occupational mobility (Levin,
1995). In industrialized countries, obtaining higher education has become a
gatekeeper to better jobs and middle-class status. Inevitably, higher education

becomes an important determinant of earnings and occupattonal mobility,
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Studies of developing and developed countries have suggested that the
dispersion of schooling is associated with income inequality (Velloso, 1995; World
Bank, 2000). Empirical results in the United States have revealed that schooling
level attained is a significant explainer of eamings differences among groups
{Camoy, 1995). As the perceived benefit of a college education has increased, the
number of aspirants desiring higher education has also increased. Higher education
around the world is growing at a tremendous rate. Enrollments in kigher education
worldwide doubled in a span of just 20 years from 40.3 million in 1975 to 80,5
million in 1995 (World Bank, 2000). Yet, with the increasing enroliment, there
exists substantiai inequality in higher education by socioeconomic status (SES)
among many sccieties (World Bank, 2000). For instance, in Latin America, the
professional stratum accounts for no more than 15 percent of the general
population but their children account for vearly half of the total enroliment in
higher education on the continent (World Bank, 2000). This is also true in the
United States where minorities are underrepresented at institutions in higher
education. There is substantially more African-American, Hispanic, and Jow
sociceconomic students atiending public two-year institutions than private or
public four-year institutions (NCES, 2004). Extensive literature in the United
States have been published on estimating these inequalittes and to posit

explanations for them mainly because of the detailed census statistics collected
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due to the social pressure exerted by the civil rights movement in the 1950s and
60s {Levin, 1995). Camoy (1995) has indicated that identifying these inequalities
is largely a function of data collection politics.

Though higher education is an important determinant of the future earnings
of labor, comrection for “selection bias” in estimating the education-eamings
relationship is sometimes omitted by researchers. In fact, the differences of
aptitude among students do affect their college choice and career track, which
further influence the job expectation and future eamings by affecting college
cheice. Since Willis and Rosen’s (1979) famous education and self-selection study
revealed the positive correlation between “ability bias™ and college choice, a
number of related studies have found the positive comelation between aptitude and
higher education, which means occupationat choice and job expectation might not
only be affected by students’ SES background but also by the aptitude of the
students, Considering decision to work or to continue post-secondary education is
ponrandom, consequently the worlcihg and schooling samples potentially have
different characteristics. Sample selection bias arises when some component of the
career track decision is relevant to the eamings determining process. That is, when
some of the determinants of the schooling / working dectston are also influencing
earnings. When the relationship between the career decision and the wage is purely

through the observables, however, one can control for this by including the
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appropriate variabies in the wage equation. Thus, sample selection bias will not
arise purely because of differences in observable characteristics (Vella, 1998),
Therefore, comrecting self-selectivity bias for aptitude differences, to what degree
the family SES background affects in turn students’ college choice and the future
earnings becomes an arguable topic. A lot of researchers and social scientists claim
that SES yields uneqgual education opportunity and further influence the life time
carnings of a person.

In China, the national economy and higher education institution have
undergone a serial of reforms after the Open Policy in [ate 1970s. The reforms
change the relationships between higher education and the labor market, especially
the centrally planned job placement system (the aflot system). One of the major
achievements of the higher education reform is the expansion of college
enroilment, which largely mitigated the shortage of high skilled labor supply and
partially contributed to the abolishment of the obsolete centrally planned job
placement system. Since late 1980s, a market oriented labor market and job
placement system has been established gradually. The higher education and its
relationship with eamings become more and more important to the people’s
everyday life and national economy.

Good data and studies on higher education and labor market are sorely

lacking in China. The deficient data on socioeconomic background can be partly
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attributable to the perception that such information is an invasion of privacy and
thus i1s frowned upon. Additionally, the govermment also assutnes that, with the
dominant public higher education system, an equitable higher education is
achieved. Accordingly, the published data do not reveal the detailed students’
family socioeconomic status. However, it 1s absolutely necessary and crucial that
such analysis to be conducted at this time because both China’s post-secondary
education and labor market are undergoing tremendous changes and is necessary
to document these changes now,

Since China is growing fast in national and economic development,
inevitably, the socioeconomic stnicture of China’ society could be changing. Some
observers issuc the wamning that the polarizing economic development will result
In an acute and serious conseguence of ineguality among social members. Through
higher education, family SES could exacerbate the differentiation by affecting life
time eamnings (Yu & Lu, 2001). But there is a lack of evidence on this subject, This
investigation uses the latest survey data to study the relationship between family

socioeconomic status, higher education and earnings.

L2 Development of Higher Education in China
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1.2.1 Basic Statistics and Brief Historical Overview

Since the founding of the People’s Republic of China in 1949, China’s
higher education has accomplished a lot {Tsang, 2000). By the year of 2003, the
total number of public higher education institution has reached 2110. Among these
public 2110 tertiary instifutions, 1552 of them ate at or above the undergraduate
level, and 720 of them can confer graduate degrees (MOE, 2004).

In termos of enrollment, by 2003, total tertiary enrollment topped 19 millicn
for public institutions, including 0.2689 million new graduate level enrollment and
3.82 million new undergraduate enrollment; gross enrollment rate reached 17% of
the age cohort. For non-government sector, by 2003, the total number of accredited
Minban (non-public) post-secondary institution increased to 173, which
enrollment 0.81 million students. There are 1104 other Minban post-secondary
institutions, which are yet to be accredited by the Ministry of Education, enrol] 1
miilion students (MOE, 2004).

China’s higher education has made substantial progress, especially in the
last two decades. The detailed trends of changes are shown in the following

figures.
Figure 1.1 Basic Statistics of China's Higher Education {Public), 1980-2003
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The number of public institutions granting college degree or above

increased from 675 in 1980 to 1552 in 2003; total number of faculty increased

from 0.247 million in 1980 to 7.25 million in 2003; new enrollment mcrmsed

from 0.281 rilion in 198C to 3.82 mullion 1n 2003; college graduate increased

from 0.147 millicn n 1980 to 1.34 million in 2003,
Figure 1,2 Total College Enrollments of Public (nstitutions, 1952-2602
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Figure 1.2 shows the total public college enrollment from 1952 to 2002.
The total college enrollment (undergraduate and up) reached 9.03 million, which

was almost a 47 times increment from the 1952 level.
Figure 1.3 Female College Enrollment Percentages in Public Institutions, 1985-2002

46. O%.
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Source: National Bureau of Statistics of China. {2003) China Statislical Yearbook 2003, Voi. 22.
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As shown m Figure 1.3, by 2002, female college enrollment has been
atmost equal to the male counterpart and reached 44% afier two decades’ increase,
which is approaching to the national population figure of 48.5% (Census 2000).

For more than half a century, from 1896 to 1949, Chinese higher education
progressed according to the Western university model, although Chinese
universities suffered heavily in the Resistance War against the Japanese Invasion
{1937-45) and in the War of Liberation {1946-49). With the founding of the
People's Republic of China in 1949, however, Chinese higher education cut off
links to the Western world and tumned, for various political reasons, toward the
former Soviet Union’s model for universities.

Educationzl policies in China in the past five decades have heen
characterized by bold moves, major shifts and reversals (Tsang, 2000). A
reconstruction of Chinese higher education, involving reorganization of
universities and disciplines, tock place nationwide in the early 1950s (Duan, 2003).
In this movement, comprehehsive universities were reformed into single
disciplinary universities or institutes such as institutes of engincering, medical
colleges, agricultural colleges, broadcast institutes, and so on. Eech reorganized
university or institute offered many more majors in specific curricitla than were
available under the Western model. These far-reaching changes eliminated any real

comprehensive university in China for nearly five decades. The current
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reorganization of higher education, inttiated in the late 1990s, involves a return to
a truly comprehensive umversity (Duan, 2003).
Three waves of intense policy debate among Chinese leaders and educators

on higher education influence the direction of its development in post-194% China.

“The first wave took place during the period of Great Leap
Forward., As part of Mao’s bold and ambitious national experiment
with communism, the Chinese Communist Party (CCP) set 2 policy of
rapid expansion and curricvlum reform for higher education in 1958,
The goal was that, in about 15 years’ time, access to higher education
would be provided to youth and adults from all backgrounds who
gualified and were willing to attend higher education™... “The number
of institutions increased from 791 in 1958 to 1289 in 1960, Student
enrollment jumped from 660000 to 962000 in the two-year period, and
increase of 46%. Obviously, such a rapid increase put a heavy burden
on the financial resources of the government and had adverse effect on
the quality of higher education. The failure of the great Leap Forward
experiment led to the adjustment period of 1961-1965. ™ (Tsang, 2000,
p. 608)

“The second large swing in aggregate scale came during the
period of GPCR {Great Proletariat Cultural Revolution)”... “Student
enrcllment as the higher education system was paralyzed by the
political campaign of the time. Higher education admission was
actuatly discontinued during the first haft of the GPCR. Thus, total
enroliment declined from 534000 in 1966 to 48000 in 1970” (Tsang,
2000, pp609)

The third wave of higher education reforrn, which is the most recent policy
adjustment, occurred in late 1970s. Since then, Chinese higher education enters a

new ear. A detailed summary is provided in the followtng sections,
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L2.2 Higher Education Reform in China since 1980s

After the ten-year-long Cultural Revolution from 1966-76, the process of
transition of the Chinese economy from the ossified centrally planned economy to
2 dynamic socialist market economy has led to a series of profound socioeconomic
changes, which have strong impact on the Chinese higher education system (Min,
2002), As Chinese society changes, higher education is undergoing major
transformations. The Western unmiversity model exercises a powerful infiuence,
especially the American model.

The foremost issue for reforming Chinese higher education system is to
establish a new institutional framework and operation mechanism fitting in with
the new context of the dynamic market economy of the information age, However,
the institutional framework and operation mechanism for Chinese higher education
in the 1980s and 1990s was still basically the one which took its shape in the
context of the centrally planned economy since 1950s. Higher education
institutions formulated curriculum and instruction plans according to the specific
national manpower requirements. Students were trained in a relatively narrow
specialization. Graduates’ job assignment plan was formulated by government
according to the staffing plan of each line ministry and province. Figure 1.4

illustrates the structure of the old operation Framework of China’s higher

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



education system.

Figure 1.4 The Operation Framework for Chinese Higher Education in the Centrally
Planned Economy

Qumaatum and Ipstruct;on Plan

Collcgr Gradnates Job Assignment Pith

Gradoates Entering Workplace

Source: Min, 2002

The  institutional reform  included  reorientation of  the
government—university relattonship, stipulation of the legal status of higher
education institutions, granting more autonomy to universities enabling them
operate according to the needs of socioeconomic development and labor market
demands, but not dictated by the government plan. The state will function through
formulating higher education laws and providing policy guidance, and through
coordination, evaluation and accreditation. Much has been done along thus
direction of reform in recent years, and the new operation mechanism is now
gradually replacing the old one (Min, 2002},

In terms of finance, “free higher education” came to an end. For abont four

decades following the founding of the People's Republic, Chinese college students
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did not pay tuition. If a student was admitted into a college or university, the
student was guaranteed a "free" higher education. The central government
subsidized students’ tuition through their institutions. In the early 1990s, this
situation was deemed incompatible with the growth of a market economy, and
Chinese colleges and universities began to charge tuition and fees to students. At
the beginning of the reform, students paid a small fee, but by the end of the 1990s,
all college students had to pay their own tuition. In the meanwhile, more
scholarships and grants have become avaitable to help students, especially those
from low-income and poor families in the countryside (Duaa, 2003). Considering
the affordability for the students, the Ministry of Education and provincial
department of education cap the tuition and fee. Tuition plus living expenses
represents 2 considerable amount of money for Chinese families, especially

low-income ones.

I.2.3  Expansion of China’s College Enrollment

The entollment of higher education institutions in China rose from about 1
million in the early 1980s to about 10 million in 2001. In 1998, a massive
expansion of higher education enrollment was launched by the Ministry of

Education to reduce the gap between the strong demand for higher education and
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the limited access to it. According to the official figures, the total enrollment for
public colleges and universities increased from 6.43 million in 1998 to 19 million
in 2003, The total of number of public institutions increased from 675 in 1980 to
2110 by the end of 2003 (MOE, 2003).

In 2001, the Ministry of Education abolished the limitations based on
marital status and age for the national college entrance examination. Before this
reform, candidates who were older than twenty-five or married could not take the
examination. This significant change opened opporfunities for adults to enter
regular colleges and universities (Duan, 2003).

The higher education system expanded very fast, but the increase of state
appropriation for higher education simply could not keep up with the growing
costs, which ied to a tight budget for universities. First, reform effort has been
made to change the structure of government speading in favor of education.
Despite the increase of the state appropriations to higher education since early
1980s, pubiic expenditure on education in China remains relatively low by
international standard. In late 1990s, China spent less than 3% of its GDP on
education, as compared \:a\;'iﬂ! an average of 6% for developed countries and 4% for
other developing countries (Min, 2002). A decision was made in late 1990s that the
rate of increase of appropriation to education at all governmental Ievels should be

higher than the rate of increase of their revenue.
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Along with the increase of willingness and capacity to pay, fuition level is
gradually raised. At the present, about one fourth of total operational budget of
Chinese public higher education institutions comes from tuition. Universities are
also encouraged to improve their financial situations through enhancing
management to improve institutional efficiency and effectiveness to turn a
relatively high cost system into a more cost-efficient and cost-effective one. It
could be achieved by intermal reorganization of universities and colleges to
rationalize smail departments, broaden specialties, eliminate duplications of
programs, and make more effective use of staff and physical resources including
raising student—teacher ratio (from 3:1 in 1983 to 16:1 in 2000)and improving
utilization of classrooms and laboratories (Min, 2002). One possible approach for
cost-saving is to achieve economies of scale, which lies in consolidating small
institutions into larger ones together with efficiency measures (Min, 2002).

in terms of governance, the Ministry of Education has played an active and
decisive role in educationa) reform. One major change in governance has been the
introduction of the "two-level education provision system,” in which the Ministry
of Education shares responsibility for educational govemance with provincial
department of education. The provincial department of educaftion has been
assigned greater responsibiliies and now directly administers most regular

universities and colleges (Duan, 2003}
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I1.2.4 The Emergence of Non-government Tertiary Education

The non-government fertiary education includes two sections: (1) Minban
(non-public) post-secondary education and, {2} out-of-plan-fee-paying college
enrollment within public institutions.

Since mid 1980s, the government has encouraged organizations and
individuals to found private post-secondary institutions. These colleges are so
called Minban, or “people run” school. There are three levels of Minban
institutions, which are differentiated by the ability to confer degrees and diplomas.
Type 1 institutions can confer their own degrees. Type 2 institutions can grant joint
diplomas. Type 3 institutions prepare students for self-study national examinations.
The Jatest statistics indicated the there were 1282 Minban tertiary institutions by
2600 {MOE, 2000). However, only 24 of these colleges are accredited by the
Ministry of Education and are able to issue bachelor degree.

Students admitted to Minban institutions are totally outside of the national
undergraduate recruiting plan made by Ministry of Education. Some observers
estimate that there are currently 4 million students studying at privately funded
tertiary institutions in China by 2000 (LaRocque & Jacobsen, 2000). Unfortunately,

the real enrollment of Minban sector is unavailable so far. The newly i)assed
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Minban Education Promotion Law by the 9° Committee of the Chinese National
People’s Congress legalizes the status of Minban Institutions.

Apart from Minban Institutions, another section of non-government college
education is out-cf-plan-fee-paying enrollment in the public institutions. Thongh
these students are admitted to the public institutions, their matriculations do not
occupy the national plan quota of their institutions designated by the Ministry of
Bducation. They pay higher fees and tuition to the public institution than the
“normal” students, who are admitted under the national plan. These out-of-plan
students, in general, have lower College Entrance Examination (CEE) score than
their *normal” matriculation colleagues in the public school, but perform better
academically than students in Minban schools. Public institutions recruit more
students cut side of the national plan in order to pursue larger marginal
productivity of the education resource and, increase the revenue to cover the

deficit by the gradually reduced government appropriation.

E2.5 College Education and Job Placement

Before the 1980s reform, in return for a free higher education, Chinese
university students were to take whatever jobs the government assigned to them

upon graduvation. Graduates could not choose their place of work or their jobs.
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After several years of reform, the centralized allot system was abandoned by the
central government. All Chinese college graduates must now find their own
employment. In the old system, all graduates received the same starting salary no
matter what they had majored in, or what kind of work the government assigned to
them. Now, wages of new graduates vary depending on the classification of their
job, the region in which they wortk, and the offerings of individual employers.

The structure of Chinese higher educatior system in the centrally planned
economy was characterized by departmentalization and segmentation. 358 national
level universities and colleges were under 62 different ministries (Min, 2002).
After the higher education reform, however, when a student graduated from a
nniversity belonging to a specific ministry, he or she might find a job in another
trade through labor market mechanism. Thus the manpower training plan of
original mirustry specific systern failed. The older allot manpower system does not
fit the new higher education system anymore. Consequently, the manpower plan
was abolished. To fulfill the demand of labor market, the Ministry of Education
restructured Chinese higher education system through mergers of uaiversities or
setting up collaborative amrangements among higher education institutions by
breaking the former departmentalized boundaries of different ministries.
Nationally, there were 612 universities and colleges merged into 250, The structure

of Chinese higher education system was changed dramatically (Min, 2002),
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1.3  Definition of Terms

Socioeconomic Status (SES) is a term that is used to describe factors
affecting a person's lifestyle including occupation, income, and education. Hauser
(1975) put that socioeconomic status includes characteristics as parents’ education,
occupation, and income; racial, ethnic, and religious origins; the environments and
opportunities offered by home, community and school; and individual
characteristics like abilities, aspirations, and efforts. SES influences the education
attainment, occupational achievement and earnings of an individual. The concept
of SES is widely adopted by social science researches such as in economics,
sociology, political science, education and etc, This study adopts the concept of
socioeconomic status mainly from the economic perspective to examine the
correlation between college graduates’ socioeconomic background and their initial
earnings.

Initial Earnings in this study refers to the initial salary earned by the
college gradunate from his or her first job offer after graduation. For the sake of
computational convenience, all initial earnings are expressed in Yuar /year/person.

Employment Status or Current Employment Status in this study refers

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



to whether a college graduate gets a job offer by the end of the survey, i.e., June
20™, 2003, If by that time, a college graduate had a job offer, then his or her
employment status is “employed”, otherwise “unemployed™.

Matriculation Type refers to the enrollment status of the coliege students
in this study. More specifically, thers are two matriculation types in this study:
matriculation with national plan and, matriculation without national plan. The
national plan is the recruitment queta designated to each individual public tertiary
institution by the Ministry of Education. The ministry makes national enroliment
plan every year, and distributes the quota among all public institutions. Before the
latest higher education reform the national plan, or quota was very rigid since the
quota directly link to the appropriation to the institutions. Public institutions were
fully funded by the government at that time and the students got free higher
education. Therefore, colleges and universities could only recruit the designated
number of freshman every year according to the quota. However, after the higher
education reform from the middle of 1980s, alone with the marketization of higher
education and labor market, the financial source of the public institutions were
greatly diversified. And the government appropriation as percentage of the total
school revenue declined significantly. To encourage the public institution fully
utilize the existing resources to support themselves and educate more students, the

Ministry of Education loccsened the restriction on the national plan and allowed the
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public institutions to recruit students out side of the quota with slightly lower
College Entrance Examination (CEE) score. As a condition, the public institutions
can charge higher tuition and fees from those out-of-plan students,

College Entrance Examination (CEE) was and still is the only measure
of college admissions. High school graduates have to attend the CEE test and
apply for the colleges and universities according to their CBE score. Different
levels of institutions recruit new students based solely upon the CEE score, only
high scoring students can go to prestigious institutions. The quality and prestige of
schools drop with the candidates’ CEE score accordingly. Due to the scarcity of
the supply of higher education, admission of public institutions is highly
competitive. Those low CEE score students might have to take CEE test again and
again. Since the reform in the mid-1980s, the Ministry of Education loosened the
national plan, which also eased the restrictiveness of the college admissions. The
MOE began to diversify the type of institutions and encourage the private sector to
run the non-government post-secondary Institutions in order fo expand the college
enrollment. A lot of so called Minban institutions were founded even since.

Ownership of Institutions in this study has two types: public and
non-public. The fundamental differences attribute to what kind of entity fund and
run the institutions. Before the reform, all institutions are public. However, after

the reform, individuals and private entities were allowed and in fact encouraged to
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establish and run nen-public institutions. In a certain occasions, public entities and
private entities jeintly found institutions. These hybrid owmership institutions
together with the pure private ownership institutions are defined as Minban
institutions in China. The term of Minban is also adopted by this study.

Origin of the students in this study refers to the original residency of the
students. In China, domestic migraticn was and still is restricted. People are not
allowed to move from place to place freely in the central planning economic era.
City residency, county residency and rural residency are separated strictly. The
social welfare, access to social resources, and the living conditions of these three
origin types differentiate greatly. This hierarchical system is called Hukou system.
Though the Hukou system has been widely criticized by the public and researchers
for years and has been loosened gradually after the Open Policy, the origin of an
individual still affects largely his or her social economic status nowadays. The
Hukou system is not abandoned yet.

Higher education experience refers to the academic achievements the
students make duzing the entire college years. In this study, several indicators help
to present the higher education e¢xperience such as the overall class ranking,

Coltege English Test (CET) passage and merit-based scholarship awarded.
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CHAPTER II

LITERATURE REVIEW

II.1  Theoretical Perspectives

This chapter discusses the theoretical perspectives for understanding
individual’s decision to invest in higher education based on their sociceconomic
status and projected future earnings. A concise review of the literatures on the
extent of college choice and employment choice in China and the United States is
presented, A review of the literature conducted in the American context is provided
pritnanly for the richness of the data available and highly developed debate about
explanations of earnings differences,

Decisions to invest in post-secondary education or to enter the labor market
after high school graduation are not spontanecus. High school graduates can enter
the job market and earn money, yet a lot of them choose to go te coliege. Given
that attending a higher education institution is not only costly but also time

consuming, why do people still invest in higher education? The response to this
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question can be based on several theoretical perspectives, including human capital
theory, status attainment model and social conflict perspective.

Though students and their parents might or might not know these theories,
their decisions are still consistent with the principles of these theories. Intuitively,
everyone has the propensity to move upward to a higher socioeconomic segment.
By increasing the social mobility, one is able to achieve a higher socioeconomic
status. An increase of persenal wealth is a major means to gain higher
socioeconomic status; therefore, people always seek to increase the present value
of his or her total wealth (Mincer, 1974; Rumberger, 1983). For most of the people,
life-long earnings are the major piece of their wealth, if he or she doesn’t have a
latge amount of inheritance from the parents. People tend to optimize their
earnings, according te the golden role of optimization in the mainstream
economics. They tend to estimate the future earnings and utilities of education
investment, calculate the monetary cost and opportunity costs of schooling, and

select the best choice of working or schooling (Hanushek & Quigley, 1985).

1I.1.1  Human Capital Theory

Human Capital Theory, first introduced by Mincer (1958) and Schultz

{1961} and further developed by Becker (1964), Denison (1962), and cthers claims
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that individuals and society derive economic benefits from investrnent in peopie.
For individuals, the skills, knowledge, and dispositions acquired through education
raise the productivity capactty of an individual. A more productive individual is
rewarded with a higher wage in a competitive labor market. Education is no longer
viewed as a kind of consumption good but as an investment that improves their
future eamnings and subsequently the range of choices available to the investors.

Although types of human capital investment generally include health and
nutrition (Schultz, 1981), education consistently emerges as the prime human
capital investment for empirical analysis. Schultz {1963), points out that education
is perceived to contribute to health as well as nutritional improvements, and
education may be measured in a quantitative manner (dollar costs and years of
schooling) in the empirical studies. Human Capital literatures distinguish several
types and means of education as human capital investments, such as formal
education at primary, secondary and higher levels (Cohn & Geske, 1990), informal
education at home and at work (Schultz, 1981), on-the-job ftraining and
apprenticeships (Mincer, 1974), and specialized vocational training (Corazzini,
1967).

Human capital investment contributes to national development and
economic growth too. A lot of researchers studied education’s contribution to

improvement of population control, overall quality of life, civil society, social
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participation, democracy, nationa] productivity and so on (Swanson & King, 1991).
All these social benefits of human capital investment are usually called
externalities. However, most of these extemalities are difficult to quantify.

Becker (1993) provides an extensive ¢conomic analysis to explain how
individuals make decisions regarding higher education. Investment in schoeling, a
formal form of education, can be understoed from a set of supply-demand curves
where the supply of investment in schooling refers to the capitai required to
finance this investment and the demand refers to the need of the labor market.
Subsequently, people with more favorable social opportunities tend to invest in
more schooling and people with higher abilities and of younger age tend to invest
more as they have a greater capacity to benefit from educational investments.
Since both demand and supply curves differ from individual to individual,
different people could mnvest in the same amount of education and yet some could
earn more than others. Additionally, demand and supply curves are likely to be
correlated. For instance, a more able person is more likely to receive a merit-based
scholarship, holding others equal. Thus, distribution of eamings depends on the
distributions and shapes of these supply and demand curves. Becker concludes that
garnings are more unequally distributed and skewed the more responsive the
supply and demand curves. Becker argues that greater equality of opportunity

{supply) not only tends to reduce the inequality in eamings but also increase the
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efficiency of allocation.

Becker’s analysis explains differences in people’s investment in higher
education. Considering one’s decision to invest in higher education as a
cost-benefit analysis where one will invest in higher education only when its
perceived eamings cutcome outweighs the cost of the investment. Thus, according
to this framework, schooling costs and financial aid policies and one’s ability will
influence one’s decision of higher education investment, and then consequently
influence the return to higher education.

Human Capital Theory has also been criticized on several grounds,
Fagerlind and Saha (1989) note that, at the individual level, it is highly
controversial whether human capital investments are directly linked to
improvements in productivity or income. Other factors like family background,
personal ability, or the prevailing social, economic and political systems, may
better explain individual success. Solow (1965} argues that when calculating the
returns to human capital investment, severai types of selectivity bias are very easy
to mislead the results and interpretation underlined, At the societal {evel, the theory
is problematic as it atiributes the unexplained economic growth primarily to social

investment, the most of which is education.
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1L1.2  Social Conflict Perspective

The social conflict perspective of Carnoy and Levin (1985) stresses the
contradictory role of schaols to reproduce the existing hierarchical relations of the
capitalist workplace, which is usually unequal, and to present opportunities for
social mobility and the extension of democratic rights as well. Camoy and Levin
alsc assert that the dynamics of the US educational system can best be understood
as part of a much wider social conflict arising in the nature of capitalist production
with its inequalities of income and power and these inegualities lead to struggles
by subordinate groups for greater equality, economic security, and social control.
They indicate that in a politically democratic society, the democn;tic State
provides space for such struggles. The educationai system, being situated within
the democratic State, becomes part of such couflict. Which of these movements
dominates is deterrmined by the larger social conflict and the relative political
strength of the groups involved. The struggle of dominated groups to change the
conditicns that oppress them and the attempts of dominant groups to reproduce the
conditiens of their deminance are the key to understanding changes in the
economy, in social relations, and in education. These changes, in turn, are reflected
in State policies and in public schooling.

The social conflict perspective helps to identify the reproduction nature of
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education processes and provide an understanding of how students of different
SES groups are channeled into different curricular tracks, how students are
socialized into different educattonal goals through parental expectations based on
their SES, how students of different backgrounds leam different things and have
varying academic preparation, and how the schooling process reinforces

social-class distinctions and socioeconomic outcomes after schooling.

11.1.3 Status Attainment Model

As formulated by Duncan and Featherman, (1972), status attainment model
assumes that social status of parents affects educational level achieved by children,
which in tumn affects occupational level and status (Hotchkiss & Borow, 1996).
The level of schooling would affect or moderate the degree of intergenerational
transmission of social status. One may incorporate a mental ability vanable into
this model, assuming that it also predicts educational achievement {Sewell &
Hauser, 1975). Sewell and Hauser {1975) point out that a nwnber of experiences
that young people undergo in their formative years have ar important bearing on
post-secondary educational outcome, including higher school performance,
encouragement or disconragement of higher education, occupational aspirations.

There experiences intervene between social origins, academic ability, and sex
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characteristics of the individual and his or her later achievements and become the
mechanism through which there background characteristics transmit their
influence. Moreover, these same social psychological experiences have direct and
indirect effects of their own, quite independent of the youth’s background
characteristics (Sewell & Hauser, 19735).

Sewell and Hauser’s social attainment model links socioeconomic status
and academic ability with educational and occupational attainment by means of
social psychelogical variables such as academic performance and aspirations.
Their study finds evidence that parents’ income, education and occupation
significantly influenced the children’s status attainment (Seweltl & Hauser, 1975).
Individual, family and neighborhood characteristics are all found to have large and
significant effect on the probability that a student will repeat a grade in Corman’s
(2003) study. Alexander and Eckland (1977) argued that social status composition
of the high schoo! was found to enhance student’s prospects for attending a
selective institution of higher education, yet the effect was significant for male
only. College selectivity, in turn, had total salutary effects on educational
attainment, despite its depressant effect on undergraduate grade performance and
academic self-concept. Sewell and Hauser (1975) also found that the effect of
socioeconomic origins and academic ability on educationat achievements and

occupational attainments as these influences are mediated by social psychologicai
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processes. Arthur J. Corazzini and et al. also found strong structuzal relationships
between college attendance and socioeconomic status (Corazzini, Dugan &
Grabowski, 1972). Smith and Powell {1990) foumt that college education gave
students reasonable understanding of the value of a college education comparing
to the high schooling graduates, however, men’s self-enhancement of aspiration
are stronger then woman and more prestigious institutions influence students more
o1 income aspiration.

Paul Lindsay and William Knox’s (1984) research found that educational
attainment affects both intrinsic and extrinsic work values significantly. The more
education, the more likely people are to value the intrinsic rewards of work and the
less likely they are to value the extrinsic ones. Educational attainment not only
influences work values but also affects job characteristics, Higher education
operates to allocate people into occupations with more self-direction and ideational
content. The more education the greater the probability of extrinsically rewarding
work, for education is related to earmings. The socioeconomic status is a
significant predictor of educational attainment. Education has both socializing and
occupational-selection consequences, and educational selection is itself a
consequence of previously existing work values. Educational attairment is a key
placement mechanism in occupational selection. Rytina (1992} found that

offspring of the most favored occupations are the most successful in obtaining
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education, but the continuation of occupation across generations is substantially
independent of the educational accomplishment of offspring,

Since parental sociceconomic status influences the offspring’s schooling
choice and education attainment, and education attainment closely relates to one’s
occupational attainment, an intergeneration cycle is formed. The cycle could be
both virtuous and vicious. That is, on the one hand, the influence couid be positive
to the high SES families, yet on the other hand, it could be negative to low SES
families. Status attainment model reveals this intergensration relationship and

numerous related literatures provide solid empirical evidence.

11.1.4 Heckman Two-stage Method

James Heckman’s (Heckman, 1974; Heckinan 1979) two-stage method
offers a computationally simple procedure for handling selection bias when data
are generated by a non-random selection process, Selection bias arises when a
sample under study does not randomly represent the underlying population. The
problem facing the anaiyst is to obtain estimates of relevant population parameters
even in the wake of a seiective sample. Non-random sample selection may result
from individual decisions by the agents under study (self-selection), but may also

reflect administrative rules, or decisions on the part of sampling statisticians.

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



Selection preblem can be viewed as a problem of missing observations. For
instance, there is a lack of information on the earmnings of workers with a
high-school education, had they pursued a university education. Heckman’s key
insight is that observations are often missing because of conscious (self-selection)
choices made by agents (e.g., the decision to work, to pursue higher education and
etc.}. Heckman’s contributions to the econometrics of selective samples emerged
concurrently with his Heckman Two-stage method, or Heckit method in the
mid-1970s, which was further deveioped by Willis & Rosen (Willis & Rosen,
1979), Lee & Robert (Robert & Lee, 1984) and others, which are distinguished by
estimating equations derived explicitly from utility maximization with stochastic
error terras as an integral part of the model, rather than added as an afterthought.
They enabled a unified analysis of the factors determining work eamings and

labor-force participation.

1.2  Empirical Studies

The following is a bnef review of literatures on how sacioeconemic status
influences the early earnings of college graduates and how education, especially

higher education, is affected by socioeconomic status {SES). SES is a term that is
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used to describe factors that affect a person's lifestyle including occupation,
income, and education. It is typically used as a shorthand expression for variables
that characterize the placement of persons, families, households, census tracts, or
other aggregates with respect to the capacity to create or consume goods that are

valued in the society (Hauser & Warren, 1997),

12,1 SES and Earnings of College Graduates in the United States

The benefit and cost of investing in higher education can be understood to
play a critical role in one’s decision to attend an institution in higher education in
American. Henretta and Campbell’s (1978) study found that the effects of family
background are transmitted via education; the effect of education is asymptotic
rather than linear; single and divorced persons possess substantially fewer assets,
net of other characteristics, than married persons; and net of all other variables,
eamings have a substantial effect on net worth. The effects of family backgmﬁnd
and sociceconomic attainments on net worth may yield a more stratified system.
Hauser and Warren (1997) also found the positive intergenerational relationship
between occupational education and occupational eamings and the levels of
occupational education appear to define the main dimension of occupational

persistence across and within generations. In addition, Sewell (Sewell & Shah,
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1968) and others (Hauser & Sewell, 1986; Sewell, Haller & Portes, 1969; Murphy
& Welch, 1989) found that SES elements like race, parents’ education, gender,
pazents’ encouragement all accentuate the differences in college choice, eamings,
and gven SES itself in certain weights,

Lazear (1976) used the National Longitudinal Survey (NLS} data
from1966 to 1969 and estimated that about one third of the total compensation of
young workers attributes to human capital investment.

Murphy and Welch (1989} documented changes tn the economic refum to
college observed over two decades. Overall returns to college education increased
from 47% in 1963 to 61% in 1971, yet the returns declined from 61% in 1971 to
48% in 1979; and for young workers, Internal Rate of Return {IRR) to college
education rose from 41% te 44% and dropped to 32% in the same period. They
alse found a dramatic change of retumns to college education from 1979 through
1986, when returns rose from greater than average growth in the college

population during the early and mid-1970s.

“This greater than average growth in supply exceeded the rate
of growth in the demand for college trained workers and depressed the
wage preoium of college graduates in general and young college
graduates in particular, In contrast, the rapid growth in the college
wage premium in recent vears (1989s) seems to be result of a
slow-down in growth of the college population and greater than
average growth in the demand for college educated workers.” (Musphy
& Welch, 1989)

However, Murphy and Welch were not able to identify the precise cause of
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the rise and decline of the returns.

Heckman (1979) introduced his two-stage method to the field of
education—earnings research and developed the fractable technique to use
non-randomly selected samples to estimate behavioral relationship between
education and eamings. The method was soon adopted by several researchers in
their studies of American labor market and higher education. For example, Willis
and Rosen {1979) use Heckman’s model and NBER-Thorndike-Hagen survey data
of 1968-71 estimate that expected lifetime eamings gains influence the decision to
attend college, They also find that those Americans who did not attend college
would have eamed less than measurably similar people who did attend. Hauser
and Sewell (1986) reexamined the Wisconsin Longitudinal Study data with the
Heckman two-stage method and found that family background have large
mdependent effects on students’ ability, schooling, and to a lesser degree,
sociceconomic attainment. Kenny and et al. (1979) also found in their study that
both self-selection bias and simultaneity bias are negligible for the college
education group whereas thete is some self-selection bias for the groups with ne
college education and the coefficients of the explanatory variables in the wage
equation are significantly different form the two groups.

Race and gender have been consistently found to be significant

determinants of earnings and higher education experience. Wanner and Lewis
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(1982) examine the U.S, Census data from 1950 to 1970 and find that overall
inequality of earnings is stable over the three decades. Furthermore, they also find
sizeable increases in inequality of earnings among some lower SES occupations
and at the same time decreases in inequality of earnings among higher SES
occupations. Though education’s effect on relative level of earmings shows no
consistent pattern overtime, its effect on inequality of eamings becomes stronger
overtime. Their study also finds the inequality of eamings for nonwhite worker
declines between 1950 and 1970. Wanner and Lewis’s findings is concurred by
Haider’s (2001) study. Haider analyses of the 1968-92 panel data and claims that
earnings inequality for males in the United States increased during the early 1980s
and the increase trend is related to changes in the returas to education.  Cotter and
et al. (1999) also find that the gender differences across racial/ethnic groups and at
each earnings level are quite substantial. The permeability of racial and earnings
boundaries to gender dynamics is quite impressive and gender boundaries are quite
permeable to racial inequality. Hauser’s recent study (Robert; Sheridan; Hauser,
2002) confirms the previous finding that differences between men and women in

career trajectories and returns to schooling are substantial.

I1.2.2  SES and Earnings of College Graduates in China
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In contrast to the studies of the interaction between SES and eamings of
college gradunates in the United States, fewer quantitative studies were conducted
on this topic in China. Though education, espectally higher education, has been
placed high value in China’s Confucian tradition and culture, the rate of retura to
higher educaticn had been remained at a very low level in the central planned
€CONOMIC era.

In recent years, in the economic reform period, Johnson and Chow (1997)
and Liu (1998) used the 1988 Chinese Household Income Project data set and
estimated that rate of return to higher education is only about 3 to 4 percent.
However, Li {2003} used the same data set yielded different estimates. Li claimed
that the overali rate of refurn to higher education in China should be around 5.4%;
4.3% for man and 6.9% for women. Li also argued that the lower previous
estimates were due to the methodology problem, e.g., hourly wage should be used
to estimate the internal rate of return instead of monthly or annual eamings. Li’s
argnment is that in China, the most educated tend to work for the fewest hours on
average (Li, 2003). He even estimates that college graduates work 3 hours less
then middle school graduates (Li, 2003). Even the 5.4% returns to higher
education is stilt much lower than the 14.4% level of the other less-developed

countries {(Liu, 1998),
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Another reason of such a low retuns to higher education is ihe
non-satisfaction of the basic assumption of Human Capital Theory. Sc far, all the
rate of return computation is based on Human Capital Theory model, and the
theory has a fundamental assumption, which assumes the individual will decide
how much higher education to obtain and what type of work to undertake in the
free choice of the labor market. However, this assumption is not true for those
studies using data earlier than 1990s, Because at that time, higher education was
not accessible to everyone, and job assignments were largely determined by the
central planned allot system instead of the labor market. This situation was not
changed until the mid-1990s. Therefore, all rate of return studies in China before
mid-1990s based on the human capital framework were in fact problematic.

Liu {1998) argues that economic and higher education reform after the
1990s brought significant changes in the employment system. The reform aimed to
better link wage levels with both individua! and enterprise performance so that the
wage system could be used as a price mechanism to regulate labor movement. In
addition, a growing non-state sector has created employment opportunities outside
state-owned enterprises. Non-state-owned firms, especially foreign-invested
enterprises, have tried actively to recruit highly skilled persennel by offering
higher wages and salaries companng to the state-owned ones. Conseguently,

state-owned firms are under pressure to increase their pay to maintain and recruit
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high skilled worker and personnel. Therefore, the former central planned job allot
system and compensation system became obsolete, and were changed greatly to
match the market oriented labor market and national economy (Liu, 1598). And
orly after the abandoned of the old job placement and compensation system, the
human capital model rate of return computation becomes meaningful, According
to Liu's (1998) estimates, rate of returns to university education is 18.4%, to
secondary education is 11.6%, and to primary education is 7.5%. His study also
found that the average carnings of the working individuals in more developed
coastal provinces are 1.54 times as high as those in other provinces, and rate of
refurns to younger workers is higher than that of senior workers, implying that
economic reform benefited younger workers more than older workers {Liu, 1998).

Wu's study (2002} using two urban survey data, reveals that while the
influence of redistributive power declines with the reform of the former central
planned wage system, returns to human capital do not monotonically increase as a
firms” proximity to the market increases. Returns to human capital are higher in
the market sector than in the state sector, the effects of education on earmings are
weaker in the high-profit state-owned firms than low-profit state-owned firms
within the state sector. The inconsistency is attributed to the effects of bonuses that
are equally distributed among employees in high-profit state-owed firms.

Bian and Logan (1996) documented that during the piecemeal reform
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period in the 1980s urban income equality was improved by the salary increases of
low end workers. However, during the more extensive refonn period in the 1990s,
incomes became more unequal due to further marketization of the labor market
and national economy.

As to the relationship between higher education and employment, recent
research conducted by Zheng (2004), using a survey to college graduates of year
2002, found that family SES has an immediate effect of various degrees upen
graduates’ employment will, job-application behavior and the possibility of
success, Higher SES graduates are more likely to suspend their employment, or to
choose high pay occupations, and to have higher income expectation.

Wei and et al. (2000) found in their study that there existed a great
difference of the starting salary of college graduates from different level of
institutions. The starting salary of key university graduates was 1,5 times of those
graduated from ordinary colleges, and the difference of annual increase of salary
between two groups could be as large as 21.83 times (Wei and et al, in Tsang,
2000), though in the study, the authors didn’t estimate the influence of family
socioeconomic status’ affect on starting salary of college graduates.

Another recent study (Zhao, 2000) reveals that the differences of family
SES among male college students arc larger than female ones, and female

students” family SES has stronger correlation with their opportunity of having

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



&

tugher education. Yu and Lu’s (Yu & Lu, 2001) study find out that higher
education enrollment helps to mitigate the household socioeconomic disparities.
That is, the college enrollment ratio of 6-year old and up age cohort is negatively
correlated with the local Gini coefficient. Xun's study (Xun, 2004) argues that the
changing of the allot systern in China causes large disparities in the income
distribution, which lead to the unequal starting points of employment.

Li and Wang’s (2004) recent study found that substantial sorting gains
under the traditional (job placement) system but that gains have diminished and
even become negative as higher education choices widened and participation has
become subject to increasing direct private costs. They considered this as evidence
consistent with the influence of financiat constraints on decisions to attend college.

So far, most of the studies in China generally use simple statisticat
correlation to examine relationships among variables. The analysis on employment
and earnings do not correct for self-selection bias. Only latest study done by
Fleisher and et al. (Dec., 2004) applies Heckit model to examine the self-selection
bias, however this study focuses on sorting gains of the college education and does

not examine the family SES’s influence on college graduates’ initial earnings,

IL3  Gapsin Knowledge
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The literature review from the United States highlights the importance of
having detailed student-level data so that research analyses on the relationships
among SES, higher education experience and eamings can be better understood.
The smaller literature in China on this topic is mainly due to the lack of
comprehensive census data that include students’ family SES backgrounds and
rigorous quantitative analysis. The available literature in China suggests that
student sociceconomic backgrounds do have impact on their higher education
experience, and eamings. The few available studies only used simple correlation
comparisons or descriptive statistics rather than using econometric analyses to
separate out the effect of specific factors while keeping all other factors constant.
Most of the studies do not apply advanced econometric methods to correct the
selectivity bias and the results are problematic due to the truncate selection
problem. Some early studies even have problematic assumption in the Human
Capital Theory framework and the Mincer formula.

There is no nationwide study focusing on family socioeconomic status’
interaction with higher educatior experience to identify detatled determinants of
the initial earnings of the college graduates in China. For a fast growing economy
like China, such study will provide valuable information to educational

policy-making and future socioeconomic structural adjustment.
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This study proposes to use advanced econometric methods, with truncate
selection bias controlled, to understand the current situation of the relationship
between family socioeconomic status, college education and initial earnings in

China.
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CHAPTER III

KEY RESEASRCH QUESTIONS, ANALYTICAL FRAMEWORK, AND
RESEARCH METHOD

III.1  Key Research Questions

The purpose of this study is to {ocus on understanding the interaction among
family socioeconomic status, higher education experience and coilege students’
initial eamings in China. Adopting the Human Capital Theory and status attainment
model and facilitated by Heckman two-stage estimation method, this study atteinpt
to address the following four key research guestions:

1. Does higher education experience affect college graduates’ initial
earnings?

2. Is there any significant difference in initial earnings for coilege students
from different socioeconomic backgrounds? How different aze they?

3. Does the effect of family socioeconomic status on college graduates’
initial earnings operate through higher education?

4. Are factors that influence initial carnings different for male graduates and
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female graduates?

IIL.2 Analytical Framework

A SES-Higher Education-Eamings interaction model could be presented in

the following:

Figure 3.1 SES-Higher Education-Earings Interaction Mode!
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For a student, his or her family socioeconomic status takes effect even at the
very beginning of the higher education streaming and in turn influence the future
earnings after the graduation. The model indicates that family background exerts a

direct influence on adult economic status in addition to its indirect influence on
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education (Rurnberger, 1983). Going to a more prestigious public coliege or a lower
level non-pubtic college is influenced by his or her family SES background. Even
the student does go to a public institution, whether he or she can get admitted under
the national plan or admitted with an out-of-plan matriculation status is also
influenced by the family scciceconomic status (Liu, 2003). Students are streamed
into different type of institutions with different majors in college. Though individual
effort has impact on higher education experience, the initial and persistent impact on
family socioeconomic status has already let to an unequal starting point to college
education. Eventually, all these endogenous and exogenous factors work together to
determine students’ initial earnings when they graduate from college.

The meoedel reveals that family socioecononic status has significant impact
on students’ higher education experience and their initial earnings, which in turn will
later have impact on the students’ own SES. The relationship among SES, higher
education and eamings becomes a circle—virtuous or vicious, which will affect a
person’s social attainment on the one hand, and will transmit from generation to
generation on the other hand. Eventually, one’s family socioeconomic status will not
only affect his or her own educational attainment in his or her own lifespan, but also
influence his or her next generation’s social attzinment and mobility. This
intergenerational relationship is not examined 1n this study.

As mentioned in the previous literature review, sound quantitative empirical
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studies on this topic is sorely lacking in China. In order to fill in the knowledge gap,
this study focuses on the latent relationship between family sociceconomic status
and graduates’ jinitial eamings through higher education, Several models and
theories ar¢ therefore, adopted.

The model used in this investigation is based on two theoretical foundations.
The first is the Human Capital Theory. As Schuitz {(1961) mentioned in his famous
Investment in Human Capital that education is highly germane to human capital
investment, Specific to this siudy, college education is treated as a form of hunan
capital investment, which is believed to have impact on their earnings. The students’
different selections of college education, such as tastes of college education,
characteristics of institution and different majors are introduced as predictors of the
earnings equation to estimate the future earnings. Human capital investments like
investment in health and migration of individuals and families to adjust to changing
job opportunities are omitted since the data are not available with the current data set.
Other human capital investments such as on-the-job training and continuing
education are not applicable for the targeting group—college graduates, therefore
are alse omitted. However, Human Capital Theory alone¢ is not sufficient to capture
the characteristics of return to college education and has been criticized on several
grounds. At the individual level, it is highly controversial whether human capital

investments are directly linked to improvements in individual productivity or
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earnings. Other factors like family background, personal ability, or the prevailing
social, econormic and political systems, may better explain individual success.
Becker himself {1966) also further adjusted his Human Capital Theory to involve
family background as a factor. Hence, the educational / social attainment model is
adopted as the second theoretical foundation of this study.

According to the status attainment model, college characteristics and family
socioeconomic status are viewed as inputs in the production of the students’ status
attainment. Specific to this study, the output is the earnings of the college graduates;
school factors include type of institutions, ownership of the school, college majors
and matriculation status. Family socioeconomic status refer to parents’ occupation
level, parents’ education level, family financial assistance, student loan, and
miscellanecus expenses. The inputs of these school and family attributes are believe
to the impact the output.

Both of the preceding theories are constructed in a way such that individuals
make decisions about higher education based on their family socioeconomic status
and eventually influence individual's status attainment via education attainment both
directly and indirectly (Rumberger, 1983; Grilches, 1977). On the one band, SES
factors affect the college education process first, and then indirectly affect the human
capital investment outcome, i.e., earnings. On the other hand, the family SES factors,

especially those latent family socioeconomic status vanables, affect the earnings
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directly. It is difficult to differentiate between the direct and indirect impacts, since
in some occasions, family SES factors have impact on both higher education
experience and status attainment, which means their impact are both direct and
inditect. In this study, the approach to obtain the influence of the family
sociceconomic status to the college graduates’ eamings is designed to be indirect:
that is, to first construct an eamings equation without controlling the impact of the
family socioeconomric status, and then construct a second eamings equation with
family SES controlied; and finally compare the differences between these two
eamings equations. Since the difference between the two carnings equations are the
family socioeconomic status, the differences represent the impacts of these SES
factors, no matter they are direct or indirect.

The first earnings equation without socioeconomic status control is a linear
multiple regression equation. The independent variables represent higher education
experience factors and other control variables. The second eamings equation is a
Heckman two-stage method equation with family socioeconomic status controtled.
The merit of the Heckman two-stage method is to control the self-selection bias, The
core hypothesis proposed in this investigation is: family socioeconomic status (SES)
impacts the college graduates’ initial eamings through college education. Under this
hypothesis, there are two sub-hypothesis, or say, two scenartos under the principle

hypothesis, i.e.: (1) some family socioeconomic status faciors impact the earnings
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directly through college education; (2} other SES factors impact the earnings
indirectly by affecting the selection or choice of education and employment,

Under the analytical framework of this study, direct sociceconomic staus
factors are responsible for eaming variations in the first sceranio, while eaming gaps
in the second scenario attribute to the indirect SES factors, or latent SES variables.
For scenario one, direct SES factors refers to those independent vanables, which are
germane to family socioeconomic status and impact individuals® earnings in a
measurable manner, For instance, miscellaneous expenses, which is the aggregated
expenditures of everything besides fuition, fees, lodging, food expenses
transportation cost and job seeking cost, reflects the largely the specific student’s
family wealth and personal financial situation. It is reasonable that a wealthier
college student spends more in general than a student from a low SES family. The
impact of direct SES factors on the specific student is direct and measurable, e.g.,
one’s miscellaneous expenses can be measured by the amount of meney he or she
spends and doesn’t require any medium to take the effect on that student. Latent
SES factors, on the contrary, can either not be measured in an accurate manner, or
not be able to impact the subject directly without a medium. For example, parents’
occupation level, which is not a scale varizble (ordinal at the most) and does not
impact the subject—the student directly. A medinm is required to transmit the effect,

e.g., parents” occupation jmpact the student through his or her parents. Therefore, it
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is very difficult to measure or even tdentify the impact of the latent family
socioeconomic status to the student’s eamings.

The unique design of the conceptual framework of this study is to utilize
Heckman two-stage method to capture the latent SES factors' itnpacts and improve
the accuracy of the estimate on the direct SES factors’ impacts on students’ initial
eamnings at the same time by conirolling the selectivity bias of the current
employment status, The mechanism of this design is described as following,

There are two equations in the Heckman two-stage model: an earnings
equation, and a selection equation. The selection equation is a “‘participation
equation” describing the individual’s propensity to work (be employed). The
endogenous variables, e.g., the latent SES variables, in the selection equation are
independent of the relationships, which determine the wage equation equilibrium,
but nonetheless affect the equilibrium of the wage equation as well (Iyanaga &
Kawada, 1980)'. The key insight of Heckman'’s approach is that observations are
missing because of conscious choices (self-selection) by economic agent {e.g., the
decision to work or to pursue college education). The relation between the reasons
for missing observations and the nature of non-missing observations thus takes on an
economic theoretical structure (The Royal Swedish Academy of Sciences, 2000)°
and logical meaning. That is the selection bias of employment status {e.g., employed

or non-employed) is yielded from the latent family socioeconomic status, which are
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presented as the endogencus variables in the selection equation of the Heckit model.
By calculating the significance of the Mill’s Lambda of the selection equation, the
statistical significance of the selectivity bias can be identified. That is, if the
calculation yields significant Mill’s Lambda, then it implies the existence of the
statistically significant selectivity bias in the process of employment. Due to the
impact of selection bias, the predictors’ significance and coefficients in the earnings
equation will change accordingly (comparing to the multiple linear regression
equation without control of selectivity bias). Comparing the significant independent
variables and their coeflicients between the Heckman two-state earnings equation
and the multiple regression earnings equation, the differences in between attsibute to
the selectivity bias causing by the latent family socioeconomic status.

To further explore the determinants of the ¢amings variation of the college
graduates, two alternative approaches are integrated in the analytical framework.
The first appreach one adds gender as a predictor in the eamnings equaticn to have
gender controlled for the equation. The second approach separates the sample by
gender, and applies the same Heckit model to capture the earnings characters for

different gender separately.

II1.3 Data
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fI1.3.1 Data Collection and Questionnaire Design

This study uses the data set obtained from the Survey of the Willingness on
Higher Education Institution Graduates’ Occupational Choice and Employment,
2003. In order to reveal the real situation of the student-level information of college
and university students, the survey was designed to have a total pool of 21600
respondents and cover samples from the whole spectrum of Chinese post-secondary
education system. The survey covered different levels of post-secondary institutions
in different provinces with various economic development levels. Six
post-secondary institutions, e.g., two comprehensive (provinciat) universities, two
four-year colieges and two two-year junior colleges, were picked from each province.
These six colleges and universities should represents the high end, medium and low
end of post-secondary education in the selected provingces,

By original design, six provinces were chosen trichotomously from thirty one
provincial level umits of China, i.e., two from affluent coastal region, twe from
average midland region and two from underdeveloped western region. Therefore the
total designed sample size is: 600x6x6=21600. In order to avoid sarnpling bias, the
survey questionnaire was distributed randomly to students within the chosen

instituticns,
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The stratified sampling scheme was not able to be completely implemented
during the data collection. First, due to avatlability reason, the six provincial level
units were not evenly distributed. There were three provincial level units (Beijing,
Shandong Province, and Guangdong Province) from advanced costal region, two
provinces (Yunnan Province and Shannxi Province) from underdeveloped western
region but only 1 province (Hunan Province) from midland region. Additionally,
Guangxi Province-a southwestern province voluntarily participated in the survey.
Hence, the distribution of provincial unites in the final data set is: three affluent
provinces, three underdeveloped provinces and one average province.

Another problem of the survey data is that the survey questionnaire is
designed by the survey center, which is Institute of Economics of Education, Peking
University (IEE-PKU), yet IEE-PKU did not actually print and send out the
questionnaire, They sent the electronic version of questionnaire to the selected
institutions and it was the institutions’ job to print and distribute the questionnaire to
their students. Whether the institutions exactly follow the instruction fo distribute the
questionnaire randomly among their senior graduates, it is not guaranteed. Yet, the
descriptive statistics table of the survey data did not show obvious bias and exfreme
outliers, which suggests that there might not be problematic data distortion.

The survey questionnaire was given out on May 20th, 2003 and the data was

reported by June 20th, 2003. The total number of retumed questionnaires is 18722
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(N=18722), which includes 507 voluntary samples from Guangxi Province,
Therefore, filtering out the voluntary samples of 507, the response rate is 84.329%
[(i8722-507) / 21600}

The sample’s male to female ratio is 1.375, which is higher than the national
figure of 1.439 in year 2002 (MOE, 2004). To be noted that, the discrepancy
between the sample figure and the national figure partially aftributes to the missing
value of the gender (4.68% of the observation has missing value of gender). There
are 10.7% of the sample is minority in this data set, which is slightly higher than the
Census 2000 figure of 8.41% (NBSC, 2003), and for this item, the missing
observation takes only 4.2% of the sample.

The questionnaire is composed of 54 questions, most of which are
multinomial choice questions, asking college graduates to self-report their
information in the following areas: personal information, family background, study
attatnment, school information, job seeking situation and costs, first occupation
compensations and information. Refer to Appendix I and I for the details of the
questionnaire.

Though the survey data is the most current and comprehensive data available
for this study, due to some design and execution problems, sampling bias could yield
distorted resnits, First, the sampling scheme of this survey is a combination of

stratified sampling and judgment sampling, which applies stratified sampling’s idea
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to take samples from every stratum and level of the higher education, however,
identification of the relevant stratums and their actual representation in the
population is not carefully quantified. The ratio of sample from each stratum (2.g,,
2-2-2 provincial level sampling ratio and 2-2-2 institution level sampling ratio) was
designated by arbitrary judgment of the survey designer. Second, both stratified
samypling scheme and judgment sampling scheme was not implemented throughout
in execution, i.e., both 2-2-2 provincial level units distribution, and 2-2-2 institution
level unites distribution were not precisely carried out as designed. Therefore, the
survey data might not be representative of the national population.

Sample selection bias may arise in practice for two reasons, First, there may
be self selection by the individuals or data units being investigated. Second, sample
selection decisions by analysts or data processors operate in much the same fashion
as self selection (Heckiman, 1979). In this study, both reasons of selectivity bias are
designed to be reduced, by choosing various types of college and universities from
three sets of provinces and, by random selection of students.

1t is technically and financially hard to collect the earnings estimates from
those students who didn’t get job offers at that time. The survey questionnaire does
not have instrumental variable to correct this ttuncation bias and the survey data
only presents the characteristics of the college graduates.

Yet, another kind of selectivity bias js hard to eliminate by the survey
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designer, which is employment selectivity, Since the data was collected by
self-reporting survey among the college graduates in senior year, only those students
who did enter the labor market and got job offer reported their starting wage.
Though, those who didn’t get job offer were in the sample, their earnings e.g., the
dependent variable was missing, or say, unobservable. To address this missing data
problem, this study adopts Heckman two-stage method to estimate the omitted
variables’ impact on the OLS model and correct the missing data ercor of the survey
sample, The detailed earnings and selection equations will be provided in the next

chapter,

I11.3.2 Data Cogding

Survey data were coded right after the questionnaires were retrieved.
According to the properties of the questions data were coded into three kinds of
variables: binary variable, ordinal variable and scale variable, The data involve a lot
of students’ information such as family socioeconomic status and education
attainment are assessed by the questions (refer to Appendix I &II). The answers te
these questions are coded into different variables in Table 4.1(in Chapter IV)

It should be notex that all the data were self-reported. There may be some

error on data self-reporting, which is hard to judge. The coding of the parents’
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occupation type and level is a tricky one. Referring to question number 12 in
Appendix I &I, the occupation type is coded into 10 categories in a descending
order for the following types: government official (equivalent to county directer and
up), manager, government employee, professionals, self-employed, third industry
employee, business owner, industrial worker, retired \ unemployed \
semi-unemployed and, agricultural worker. For the last category—vetired \
unemployed \ semi-unemployed, it involves three kinds of occupation type in fact,
arxi they are not equai. But for the c'onveniencc of the calculation, they are coded as
one category. The occupation level drops from the maximum of 10 for government
official to 1 for retired \ unemployed \ semi-unemployed. The coding order is
adopted from the latest social classification study done by the Academy of Social
Sciences, China (Lu, 2004).

In addition, some information is not able or proper to use direct question to
obtain. In such cases, indirect questions are employed to get the information. For
instance, questions about “College English Test (CET) passage”, “type of
matriculation™ and “merit-based scholarship™ provide good information of students’
higher education experience. CET passage is generally treated as a signal of the
higher education attainment in China’s current high skill fabor market. For college
students, Band 4 and Band 6 are the major measures. Students who pass the CET

test are regarded as good in memory, language ability and communication ability. A
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matriculation under national plan is considered superior to ar out-of-plan
matriculation, and normally means better academic standing and preparation then
the latter one. And needless to say, merit-based scholarship is awarded only to
students with distinguished academic performance. Alf of these variables reflect the

position of a specific student’s college experience.

IIL.4 Research Methodology

The key research guestions are addressed by four sets of analyses, The first
set of analysis is a series of statistical estimations of eamnings equations using
multiple linear regression. This “pilot™ analysis identifies significant factors of initial
earnings of the college graduates with traditional statistical technique and without
correction for selection bias causing by family socioeconomic status. The second set
of analysis employs Heckman two-stage method {(or Heckit Model). The purpose of
this set of analysis is to utilize the selection equation (equation 2) of the Heckit
model to correct the selectivity bias caused by family socioeconomic status, then
compare the results from the eamings equation {equatton 1) of the Heckot model to
the previous multiple regression result. The differences of the earnings equations

betwegen the pilot analysis and Heckit model reveals the differences due to selectivity
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bias. The third set of analysis is the altemative estimation of the earings model with
Heckman two-stage method, which focuses on gender as a major alternative
explanaticn to the earnings gaps among college graduates, The fourth set of analysis
employs a probit approach to explain the family socioeconomic status’s impact on

initia) earnings through employment.

H1.4.1  Piiot Analysis Using Multiple Regression

Multiple regression estimates the coefficients of the linear equation,
invoiving one or more independent vanables, which best predict the value of the
dependent varable. The linear regression model assumes that there is a linear, or
“straight line,” relationship between the dependent variable and each pregictor. This
relationship is described in the following formula.

yi= botbpxy+bpxyt .. thpxpte;

Where

v; is the value of the i” case of the dependent scale variable

p is the number of predictors

b; is value of the jﬂ’ coeflicient, j=0,....p

x; is the value of the i” case of the jm predictor

¢; is the error in the observed value for the i case
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Note that by is the intercept, the model-predicted value of the dependent
variable when the value of every predictor is equal to 0.

Specific to this study, the initial annual earnings in Yuan per year
(EXPANNER) is the dependent variable Y. For independent variables: overall class
ranking, College English Test (CET) score, scholarship and popular major are [i]
vector of schooling variables and parents’ education level, parents’ occupation level,
job seeking cost, miscellaneous expenses, family financial assistance, student loan,
origin type and working experience are (] vector of control variables.

Detailed description of the earmings equation will be present in the next

chapter.

IE4.2 Heckman Two-stage Method Equation

The application of Heckman two-stage method or Heckit model on
economics of education is quite common. The difficutty of determine the returns to
higher education investtnent are to characterize the counterfactual situation, i.e., to
answer the question: what would have happened if the individual had not
participated in the program? Since it is impossible te abserve an individual as both
employed and unemployed, it is necessary to use information or labor market’s

outcomes for this purpose. Given that the allocation of individuals to higher
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education is seldom purely random, the group of college graduates becomes a
selected sample with observed and unobserved characteristics that may differ from
those of the overall population. The main ingredients of Heckit method are twofold:
{1) a model of production, and (2) a model of selection.

According to the model for this study, college graduates’ initia) garnings
{wage)} Y could be correlated with X, a vector of exogenous independent variables
including individual characteristics, family sociceconomic status, school
characteristics, etc. d is a binary dunmy variable, d=1 if the student has an job offer
and =0 if the student does not find a job. Hence,

(HY=CH+AB+da+e¢

Let d* be the latent selection variable which, when d* >=0, d=1 when d*<0,
d=0, Selectivity into the labor market is believed to be related with Z, a vector of
famity and individual attributes and characteristics. Then:

(2yd*=25 +v

¢ 1s assumed to be independent of X and Z. E(e)=0, E)=0 and var(v)}=1. The
joint distribution of ¢ and v conditional on X and Z is assumed bivariate normal, N {0,
0, 02 &, 1, p), where p is the correlation between € and v. If the disturbances in a
regression model are correlated with the disturbances in the selection equation,
conventional estirﬁation techniques will not provide consistent estimates of the

parameters (Lee, 1982)3. E (Y. — Y,) without adjusting for sample selection gives E
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(Y| d*>=0)~E(XL|d*< 0 =a+[Efe|d=1)-E(c |d=0)], where [E(e |d=1)
— E(e | d = 0)] captures the selection effect and o the treatment effect. Therefore,
estimating « by taking the difference of observed eamnings of the hired student and
those students without job offer recover the real «t except when selection is random.

Lee (1978)*, Heckman (1979), Lee (1982) and other authors built a
framework of switching regression models, and the equation (1) can be
reconstructed as the following:

) Ye = X8 + €

(4} ¥y = X + &

Where equation (3} is the employment equation and equation (4) is the
unemployment equation, €~N©0 62 ) and €,~N(0, 02 ,). Subscript e stands for
employed and « for unemployed,

For those unemployed students, their wage if they had employed is not
observable. Therefore, equation (3} is conditional on employment, and similarly
equation (4} is conditional on unemployment,

(5) E (Ye | Xo, selection) = X, 8, + E (. | d* >=0)

In genersl, E(e. | d=1} #0 and E(e, | 4=0) #0. Under the assumption of

bivariate normal distribution of € and ', the employment and the unemployment

" Lec {1982) poinicd out that the selectivity bias terms in the regression equation may be sensitive 1o the
specific probability models even though there may be only slight differences in the probability models

Lee's paper addressed the general applicability of this sclectivity bias cormection approach so that non-normal
conditions ¢an still be managed.
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regressions can be consistently estimated by following a Heckman two-stage least
squares procedure by treating selectivity as a “missing variable” (refer to Heckman,
1979 for detailed derivation). The estimated eamings from the two equations allow
unbiased comparison of family SES and individual characteristics between
employed and unemployed students. The Mill’s Lambda or Inverse Mill’s Ratio
(IMR} is calculated in the Heckman two-stage model. In fact the Inverse Mill’s
Ratio is calculated as an explanatory variable containing the nonselection hazard.
The nonselection hazard is derived from a probit regression of whether the
dependent variable is select or observed. Under full maximum likelihood procedure,
the nonselection hazard is derived from the parameter estimates of the selection

equation (Heckman, 1979).

I11.4.3 Gender Analysis with Heckman Two-stage Method

So far this study is focused on the correlation between college graduates’
family socioeconomic status and their initial annual eamings. The previous two
sections concentrate on identifying and capturing the existence and magnitude of the
family socioeconomic status’ impact on earnings. However, apart from higher
gducation expenence and family socioeconomic status, there are other factors that

may also influence earnings differences among the college graduates. The altemative
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models are constructed to explore the impact on eamings based on gender
differences.

In fact, several aiternative approaches caa be considered. Numerous
literatures and studies provided conceptual frameworks for the alternatives. Gender,
race, household composition, parental wealth and other factors, which are not
inciuded in the preceding two models, could zll be considered as the alternatives to
explain the eamiﬁgs differences, However, this study concentrates on gender as a
factor, due to several empirical and institutional rationales.

First of all, although race is an important determinant in earnings equation
(Card & Krueger, 1992), it is not a sizable consideration in this study. According to
the latest national census (2000), 51.59 percent of the total population is of Han
nationality, which falls into the category of Mongol (or Yellow Race) in ethnography;
and 8.41 percent were various national minorities, most of which are also classified
as Yellow Race. There is no Negro (Black Race)} and Caucasian (White Race)
population reported in China’s census ever. Therefore, race is not applicable to this
study.

Many researchers like Becker (1966), Rumberger (1983) and Behrman &
Taubman (1986) argue that birth erder or sibling number is an important determinant
of ar individual’s eamings. However in China, due to the mandatory one-child

pelicy enacted in the late 1970s, household composition (numbers of siblings} is not
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a consideration in this study too. The survey was conducted in 2003 for college
seniors, who are mainly bomn after 1980. That is, most of the survey participants are
pot likely to have any siblings in their generation. This is another unique scenario of
China case.

For family sociceconomic status characters, family wealth could be a very
important factor in eamnings prediction (Rumberger, 1983; Campbell & Henretta,
1980). However, family weaith is very hard to measure and quantify (Rurnberger,
1983). Especially in the case of China, a lot of students do not know how much
weaith their families possess in monetary form (Bian & Logan, 1996). Additionally,
the survey questionnaires are filled out by the college graduates voluntanly, such
qQuestion about family wealth and family gross income were excluded from the
design because they are highly germane to personal privacy. Therefore, technically,
data regarding fo family wealth are not obtainable for this study. Consequently, a
study of family wealth is not feasible.

Though the altematives menticned above are either not applicable or
technically unfeasible, an altemative model based on gender is feasible and
applicable. Gender as a determinant in the earnings equation is conducted as the
third set of analysis. China has been promoting the equal opportunity of male and
female in vast aspect of social lives even since the founding of People’s Republic of

China in 1949. Yet the real effects of such effort are not examined with carefully
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designed quantitative methodology until recently (Wen, 2004).

The alternative model involves two sets of Heckman two-stage model
analyses. The first set is similar to the second set of analysis described above; the
only difference is that gender is put into the eamings equation (equation I) to
estimate gender’s impact on eamings. The second set divides the sample into two
subgroups by pender, and then applies the same Heckit model equations in the
second set of analysis to estimate the carnings determinants for different gender
groups separately. The mechanism of this two-folded designed alternative model is
that; when the variable of gender is added into the eamings equation, it will control
the impact of gender to the eamnings and change the significance and magnitudes of
the determinants in the earnings equations. Due to the collinearity the effect of the
other determinants on eamings will either enlarges or shrinks accordingly. When the
sample is divided into two subgroups by gender, the effect of gender is eliminated
entirely. Within each sub-sample, then the same Heckit model is applied to each of
the sub-sample to estimate the earnings determinants. From this alternative model,
the independent variables take effect on the garnings exclusively from the impact of
gender and the results can depict a better picture of the influence of the predictors on

eamnings.
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HI14.4 Explain the Mechanism of SES’s Impact on Earnings with a
Probit Approach

The probit approach is employed to reveal the mechanism between vanous
factors, especially the family socioeconomic status factors’ tmpact on college
graduates’ initial earnings. The hypothesis is: various factors (including SES factors)
influence the propensity of a college student to get a job offer afier graduation. Due
to the different financial pressure and aspiration of getting a high pay job or
continuing graduate education, family SES factors take effect in the process of
employment decision making and yield difference in first job offer salary, e.g., initial
earnings.

Technically, probit regression is an approach to handling categorical
dependent variables. A typical use of probit approach is to analyze dichotomous
dependent variable, specific to this study, the dependent variable is current
employment status (CES), which has a patr of dichotommous values 1 and 0
representing employed and non-employed. Probit regression focuses on a
transformation of the probability that Y, the dependent vadable, equals 1. The
function used in probit is the inverse of the standard nommal cumulative distribution
function. Probit regression assumes the categorical dependent variable refiects an
underlying quantitative vaniable and it uses the cumuiative normal distribution.

The equation of probit mode! is defined as:
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Priy=Ilx) = ® (xb)

where $ is the standard cumulative normal probability distribution and xb is
called the probit score or index.

Since xb has a normal distribution, interpreting probit coefficients requires
thinking in the Z {(normal quantile) metric. The probit coefficient is how much
difference a unit change in the independent makes in terms of the cumulative normal
probability of the dependent variable. This means the probit coefficient measures the
effect of the independent on the Z scores of the dependent. Note that the probability
of the dependent is not a linear function of Z, but rather is a cumulative normal
function of Z. This means that the effect of a unit change in the independent on the
prabability of the dependent depends on the level of the independents. Therefore to
assess the effect of probit coefficients it is necessary to choose some level of the
independents as a reference point and in particular the standard reference point is
when all independents are at their sample means. In practical terms, the cumulative

standard normal probit curve displays an S-shaped curve, which rises from 0 to 1.

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



CHAPTERIV

ANALYSIS OF DATA

Six types of analysis are conducted in this study: (1) descriptive statistic
analysis—to explain data cleaning process and present general statistics of the
sample; (2) mean / median comparison tests—to divide sample into subgroups,
compare subgroups’ means and medians, use both linear and non-parametric test
(including Kruskal Wallis test and median test) to compare the differences in
sub-sample means and medians; (3) multiple regression analysis to estimate the
determinants of initial annual earnings of college graduates; {4) Heckman
two-stage consistent estimate method to estimate eamings equations with
self-selection bias corrected ; (5) estimate the initial annual earnings equations
using aiternative model specifications and sub-samples—to explore altemative
explanations to the varations of college graduates’ initial eamings other than

family SES, and (6) estitate employment status equation using a probit model.
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IV.1  Data Cleaning and Basic Characteristics of the Sample

Al] variables in the sample are sorted and checked for unreasonable
extreme values. Since all cases with larger values appear on the top of the data set,
it is easier to check for outliers. It should be noted that because some variables can
be “0” or even missing values, an ascending order is not preferred in the extreme
outliers censoring in this study. After sorting, some records are considered as
obvicus unreasonable outliers and cleared. For instance, there are 5 cases reported
a 20-digit College Entrance Examination {CEE) score, which are absolutely
unreasonable; 1 case has a reported family financial assistance of 10 million Yuan;
3 cases reported the student loan amount more thar 130,000 Yuan; 4 cases reported
the food expenses more than 100,000 Yuan. These cases are treated as
unreasonable outliers and deleted from the data set. Also, there are several cases
that have very high reported scholarships. These cases are also guite problematic.
In China, only a few e¢lite universities offer large amount of scholarships to
stdents, and they are exclusively on merit base. Therefore, these high-volume
scholarship cases’ CEE score and overall class ranking are ¢xamined. Those cases
with bigh scholarship but low CEBE score and class ranking are considered as

extreme cutliers, and deleted.
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In addition, this study only focuses on college graduates; therefore, all
cases with other degree levels (e.g., graduate level and associate level) are filtered
out from the data set. After the trimming process, 10146 records in total are
considered valid, which filters out 8576 cases from the original 18722 records.
Table 4.2 shows the basic statistics of the trimmed data set, Variable name, number
of valid record, mean, median, minimum 2and maximum are reported. it should be
noted that some of the variables are categorical or ordinal, the median is computed
stead of the mean. Table 4.1 is a code book of the variables, which lists the

names of the variables and their labels.

Table 4.1 Vanables Names and Labels

Varfable Name Labe) {with uni and axpranation)
[s) D numbsr of the record
MAJOR Code of the enolled majorprogram
CRGNTYP Crigin typa (from what lype of resident localkty)
CEE Collage antrance axamination {CEE) scora
CEETP CEE score type (raw scose or standardized score)
FATHOCCP Father's occupation typa
MOTHOCCP Mother’s occupation type
FMSL Father's highest schooking lavel
MHSL Mothar's highest schooling level
RANK Overall class ranking (self-raported)
WKEXPCBC workdng experionce before college
WKEXPC working experiance
SCHSHIPA Amourt of scholarship (¥, in otal)
FAMILYAS Family financial assistance amount (¥, In total}
LOANAMNT Amount of studem loan (¥, in total)
FOEXPNS Food axpenses (Y, In total}
MISCLEXP Misceilansous sxpensas (¥, in total)
EXPANNER Expected annual eamings by the end of survey (¥ /year)

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



RSVWAGE Resarvation wage{ ¥ /year}

FOLLOWUP Follow-up survay participaon

FATHSCHL Fathear's schooling years

MOTHSCHL Mother's schooling years

ORIGNPRY Origin province of the student

MATRITYP Matriculation Type (Under national plan vs. out-of-plan)
DEGREE Dagres anmollad (associatahachelorgraduato)
GWNSHP Ownarahip of the instiution (Public vs. non-poblic)

SEX Gender

CES Cufront smployment staliss (amployed/non-empioyed)
SCHLP Scholarzhip awardeg or not

LOAN Having student kian or nol

CES2 Currsnt employmsnt status in folicw-op web-survay
POPMA Popular major or not

FATHEDLY Fathor's Education level (abovs or below median level)
MOTHEDLV Mether's Education level {abova or below medien lovel)
FATHOCCL Father's Occupation Lave! (abova or balow median javel)
MOTHOCCL Mother's Occupation Level (abova or below median lavet)
Ethnry Ethnicky (Han or Non-Han)

ORGNLY Origin Type Rocode {above or bolow median level}

Table 4.2 Basic Statistics of Data Set

Mean Medlan Min Max N
Female Al Malo Female A Male
ExpAnnEm 21133.66 21103.12 21144.39 20000.00 2000000 20000.00 0 1000000 4012
FthOccTy NA NiA NA 4.00 3.00 200 1 10 9100
MothOccTy N/& NeA NA 200 200 200 1 10 9502
FHSL N/A NA N/A 400 4.00 4.00 1 7 9746
MHSL WA NA A 6.00 5.00 500 1 7 06811
FathSchiYr 11.80 11.12 10.83 1200 1200 1200 2 19 B745
WothSchiYr B8z .21 8r7 0.00 6.00 .00 2 19 0811
CETPaxs 147 1.07 1.00 1.00 1.00 1.00 [+] 2 prer
Popia] WA NA NA 1.00 1.00 1.00 0 A 9820
OrgnTy NA A A 200 200 200 1 4 3870
WhExpc NA N/A NA 00 .00 .00 0 2 8529
Rank N/A N/A N/A 2.00 200 200 1 4 77
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SchahipAmn | 146885 429504 1189.22 800.00 500.00 £00.00 1] 46000 arr?
LoanAmm 853,44 147239 1762.72 .00 .00 00 o 50000 5603
ShEKCat $42.01 920.14 909.36 500.00 600.00 470.00 10 10000 8450
MaotTyp NA NA N/A 1.00 1.00 1.00 ] 1 10138
OwnShe NA NA NA 1.00 1.00 1.00 L] t 10125
FamRyAgniat | 2835770 | 2704847 | 26435080 | 3000000 | 2000060 ! 230000.00 ] 300000 6412
MiscExpra 733290 6781.22 6433.32 5000.00 4400,00 4000,00 o 150000 8424
CE3 NA NA NA o0 1.00 1.00 0 1 B892
Ethnicty NA NA NA 1.00 1.00 1.00 0 1 10137

The raw data set is also recoded for the purpose of analysis. FathOccpTy,
MothOcepTy, FHSL, MHSL and OrgnTyp are recoded into boolean variables

FathOccLv, MothOccLv, FathEdLv, MothEdELv and OrgnLv.
Table 4.3 Recoding of Variables

Original Data Racoded Data Racoding
vaziable Variable labet type Metian varlable type formuia
Fathers highest 7=0
FHSL Ordinal 4 FathSchiYr scala
schoaling leve! £a8
5¢
4212
Mother's highest
MHSL - Ordinal 5 MothSchiYr scala Ja15
2=18
=15
Father'a Education $=3=1
FHSL Ordinal 4 FathEdly binary
kvel . 4~7=0
Mother's Education {41
MHSL Ordinat 5 MothEdLy binary
lavel 5~7=0
thCocp thOce Ordinal B FathOcels bina 1=
Fa 1} Fa v ry
» k4 8-10=0
Mother's occupation 1~B=1
MothOccpTyp Ordinal 9 MolhOcely | binary
type 9-10=0
" : " P bioa 10,2.3811=1
a 0|
Major ajor categorica pMa| ¥ atiard
OmnTyp Orign typa Ordinal z Orgnly binary $=1,283=0

The variabies of FathOccTy and mother’s occupation type are coded in a
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descending order. According to the recent social stratum classification report done
by China Academy of Social Science (Lu, 2004), the occupation types are coded
as: 1-Government official {equivalent to county director and up), 2-Manager,
3-Govemnment employee, 4-professionals, 5-Self-employed, 6-Third industry
employee, 7-Business owner, 8-Industrial worker, 9-Retired \ Unemployed \
Semi-tinemployed and, 10-Agricultural worker. The levels of occupation type are

descending accordingly.

IV.2 Mean/Median Comparisons for Different Population

Sub-groups

IV.2.1  Simple Tabulation and Linear Test

The first part of analysis focus on structural heterogeneity of the samp!es.
from different population groups and compare the means or medians of the key
characteristics. These S key characteristics are: father’s occupation type
(FATHOCCP), mother occupation type (MOTHOCCP), father’s highest schooling
level (FHSL), mother’s highest schooling tevel (MHSL) and origin type

{(ORGNTYP). In this data set, the first four of these variables are most common
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used indicators in family socioeconomic status studies. The last one, origin type, is
also an important family SES background indicator, especially in China. The
variable of ongin type has 3 ordinal values 1, 2, and 3, which stand for village,
county and city separately (please refer to the Appendix I and II). The permanent
residency regisiration system, so called Hu Kou is still functioning in China, which
prohibits free migration from rural areas to the cities. It gives useful information
about a student’s family socioeconomic status. Generally speaking, the family
socioeconomic status rises from village, to county and, to city.

First, let’s take a look at the two scale variables of SES characters-father’s

schooling years and mother’s schooling years. The means of sub-samples are

computed.
Table 4.4 Means of Parents’ Schooling Years
Msan schooling years
Father Mother
< = madian 984 7.64
Mothar's Dccupation Level
> median 13,18 {1.78
=< x madian P18 7.47
Father's Occupation Level
> madian 13.1% 11.01
< = madian 10.27 8.10
Origin Lyvel
> mexilan 13.04 11.58
Fadl or no ecove on 8.74
CET Passage
Barxl 4 11.02 8.12
Baxd 6 11.65 885
No 11.11 B4
working saperience
Yeg 13.06 827
Na 10.84 290
Popular major
Yas 11.18 820

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



Oul-of-plan 12.0 .87
Matricuiation Type
National plan 11.10 819
NoO-public 11.62 872
Dwnsiahip of the inatitution
Public 11,12 220

Table 4.4 shows that in terms of father and mother’s schooling vears, there

are no differences between two subgroups if the sample is divided by the

popularity of major and current employment status. Yet, if the sample is divided by

matriculation type and ownership of the institution, the mean parental schooling

years are different between groups. However, the intuitive differences are yet to be

tested by linear regression to see if the differences are statistically significant. The

following tables show the mean comparison t-test results of these subgroups.

Table 4.5 Mean Comparison T-test by Matriculation Type

Matriculation Typa N Mean Std. Daviaticn Std. Ervor Mean
Father's echocling yeors | 0 258 1201 3.538 21
1 8480 11.10 3605 037
Mother's schooting yeam | 0 244 9.97 3879 238
1 9360 810 3883 040
Hest for Equakty of Mesns
95% Confidence
Sig. Nean 3td. Error Interval of the
t af (24lled) | Difference | DMTerence Difference
Lower Uppar
Fathet's Equnl vrisnces
4.000 9724 .00g*" 813 2238 456 1.380
achooling | assumed
years Equal varlances not
4074 | 260487 Qoo™ 813 224 A7 1.304
assumed
Mother's Equat variances
2723 26502 008 B85 251 92 1178
schooling | assumed
yhara Equal varlances not
2888 | 2%7.309 004 .68b6 228 214 1.165
aysumed

Table 4.5 shows parental schooling years are significant different between
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groups by matriculation type.
Table 4.6 Mean Comparison T-test by Ownership of Institution
Dwaiship of Inat. N Mean Stil, Deviation Std. Error Mean
Father's schoolrg yoars | O 136 1162 3835 533
1 8669 11.12 3.802 0937
Mothe:'s schaoling ysam | 0 132 9.72 3458 304
4 8480 9.2¢ 3.684 040
tdvel for EQuality of Means
5% Conftdence
Sig. #ean Sud. Erroe Witwrval of the
t df (24alied) | Dtffersnce | Differencs Differancs
Lower Uppar
Fathar's Equal variencea
1288 8723 188 40 1 -200 1012
schooling | assumed
yaan Equal variances nol
1.187 | 128.312 234 401 33s ~.2682 1,064
assumod
Mother's Equal variancea
1.52% 0560 A28 517 340 - {48 1.1B4
schooling | pssumed
yhiry Equal variancas not
1,885 | 195,547 094 517 207 -090 1124
sssumed

Table 4.6 shows that there are no significant differences in terms of

parents’ schooling years between the groups of public and non-public institutions,

Table 4.7 Mean Comparison T-test by Popularity of Major

Popular Major R Mexn Std. Devimion Std, Error Mean
Falhars schookng years | © 2883 1084 3823 _06B
1 6804 1118 3533 043
Maothear's schooling years | @ 2851 8.90 3.008 074
1 8498 .20 3811 047
Hest for Equality of Meana
5% Confidence
Sig. Mean Sid. Error Interval of tha
t df (2-talled} | Oiterencs | Differsnce Ditterence
Lower Upper
Father's Equal variances
4222 das 000t -339 080 - 495 - 181
schookng | asaumad
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yoars Ecural varlances nod
-4.158 | 525259 .00g™ =333 .oa1 - 487 -A79
aagumed
Mothet's Equal variances
4,438 8348 000" - 285 087 - 855 -216
schooking | sssumed :
Yous Equal variances not
4387 | 524821 000 -365 088 - 557 -212
asaumed

Table 4.7 shows that the differences of parents’ schooling years are

statistically significant between students enrolled in poputar majors and those who

enrolled in non-popular majors,

Table 4.8 Mean Comparison T-test by Current Employment Status (CES)

CES. N Mpan. Ski. Dwvintion St Ervor Mean
Father's schooling years | © 424 11.35 3827 054
1 5213 10.82 3.574 M8
Mothar's schookng vears | 0 437 9.41 3027 068
1 5138 0.02 3827 053
t-togl for Equatity of Means
#5% Confidence
Sig. Muan Std. Eyror ktervad of the
t df {Z-talled) | Differanca | Cifference Difference
Lower Upper
Father's Equal variances
5.050 0645 000" -7 074 .283 A81
2hooling | assvmed
years Equal variances not
5043 | 835295 000 A37 074 3 582
aypumed
Mothea Equal vartances .
4.960 8514 oo+ 385 080 238 361
schoviing | asxwoed
yeurs Ecqual varlances nod
4950 | 18452 .000* 385 080 238 552
assumed

Table 4.8 shows that the differences of parents’

schocling years are

statistically significant betwecn employed and yet-to-be-employed graduates.

Also, the mean earnmings of students from different SES background are

quite different.
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Table 4.9 Mean Expected Annual Eamings by Different Factors

Expecind annual smmning
Moan {Yuan / year)
G {< = median level) 19302
Father's Otcupaticn Level
1 (> median laves) 23208
G {< = median tevel) 10659
Mother's Gocupation Level
1 (> medion level) 24010
0 (< = modkan level) 20104
Father's Education Level
1 (> median ievel) 24181
0 {< = modian level) 19724
Mother's Education Lavel
1 (> mexian level) 2714
0 {< = mectien leval} 19811
Drigin Level
1 (> median level) 24388
0 (Fall or N0 3c0r8) 18803
GET Passage 1{Bend 4) 21783
2{Band B) 24480
No 2™
working expariencs
Yos 1834
No 10687
Popidar major
Yoa 216854
No 20348
Scholarship
Yesn 21735
No 21387
Snxdent lonn
Yes 19084
Oul-of-plan 17004
Matriculation Typs
Undear national plan 21158
QOwnenuhip of the Non-public 12843
natihntion Pubiic 21137
Famale 21134
Gander
Mals 21144

Table 4.9 shows obwvious gaps of itial annual earmings by different
characters. Browsing through the table, almost all characters except gender seems

to have major impact on ¢amings. The earnings seems quite sensitive to family
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socloeconomic status factors like parents’ education level, occupation level and
origin type level, yet prefly egalitarian in terms of gender {only 10-Yuan
difference). However, this tabulation presents only means of each sub-group,
without applying any statistical test and bias control, which means the first

impression could be wrong.

IV.2,2  Nonparametric Tests

Apart from a few scale variables like father’s schooling years and mother’s
schooling years, quite a few other sociosconomic status characteristics are
categonical variables, Mean comparison t-test is not suitable for these variables.
The nonparametric tests for multiple independent sampies are useful for
determining whether these categorical variables differ between two or tnore groups.
This is especially true when the assumptions of linear regression are not met.
Specific to this study, several test variables are ordinal; the mean is not a valid
estimate because the distances between the values are arbitracy. Even if the mean
is valid, the distribution of the test variable might not be normal. Two types of

nonparametric tests are conducted here: the median test’ and the Kruskal-Wallis

* The median test i5 designed Lo test the null hypothesis that groups have the same median. Because the test
makes no assunptions about the data other than that the median is a valid measure of center, it can be used in
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test,

Obviously, the distribution of the cases here is not likely to be random by
these grouping variables. Whether 2 student goes to a public university under the
national plan, or whether a student is admitted by a popular majer is not random,
or say, independent to other factors. The null bypothesis for this test of tests is that:
student’s matriculation, college choice, major choice and cwrent employment
status have no significant difference by their family socioeconomic status.

IV.2.2.1 Nonparametric test by different matriculation types: the

a variety of situations. It is especially appealing when the test variable has different distributions by group.
One weakness of Lhe test is that it is not designed to take advantage of distance from the median. When the
assumptions behind the standard ANOVA are mvalid or suspect, the nonparametric procedures are good
altematives to test for the significance of the difference between multipie groups. The nuli hypothesis for the
median test is that this particular median vahue is a good approximation of center for each group. To test this
bypothesis, cach group is divided into two subgroups: those whose value iz equal to or below the median, and
those whose values are above il. The resull is a two-way frequency table with two rows and g colurmms, where
g is the number of catcgonies in the grouping variable. For incidence in this study, g=2, e.g., the categories in
the grouping variable equal ta 2. That is, matriculation type (under national plan vs. without national plan),
type of institwtion (public vs. nonr-public), type of major (pepular major vs. non-popular major) and current
cmployment status (employed vs. unetnployed). In fact, the median test is a chi-square test of independence
between groups and the proportion of cases above and below the median. The chi-square value is obtained in
the usual fashion for two-way tables. For ¢ach cel), the distance between the observed and expected counts is
squared, and then divided by the expected value. Finally, these quantities are summed across all cells, The
asymiptotic significance shows how often a chi-squarc value at Icast as large as Chi-Square value in similar
repeated samples is expected: The median test is designed to test the null hypothesis that groups have the same
median. Because (he test makes no assuroptions about the data other than that the median is a valid measure of
center, it can be used in a variety of situations.

? The Kruskal-Wallis test uses ranks of the original values and not the values themsclves. That's appropriate in
ordinal variable case, because the scale used by the test is ordinal. If you would like to take sdvantage of thess
distances and can assume that the groups have similar distributions on your test variable, then you shoukl
consider using the Kruskal-Wallis test. The Kruskal-Wellis test is a popular nonparamoetric altemative lo the
standard one-way analysis of variance. 1t is appropriate when your test vanable is ordinal or its distribution
does not meet the assumptions of standard ANOVA. The only assumpiions made by the test are that the test
veriable is at least ordinal and that ils distribution is similar in all groups. Pirst, cach «ase is ranked without
regard to group membership. Cases tied on a particular value receive the average rank for that vaive. Afler
ranking the cascs, the ranks arc surmmed within groups. The Kruskal-Wallis stalistic measures how much the
group ranks differ from the average rank of atl groups. The chi-square value is obtained by squaring each
group's distance from the average of all ranks, weighting by its sample size, summing across groupg, and
multiplying by 2 constant. The degrees of freedom for the chi-square sialistic are equal to the number of
groups minus one. The asymptotic significance estimates the probability of obtaining a chi-square stabistic
greater than or ¢qual to the one displayed, if there truly are no differences between the group ranks. A
chi-square valuc with the same value of the degrees of freedom should occur only about the chances of the
value of reported asymptotic significance.
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sample is divided into two groups according to “matriculation type” of the students,
¢.2., matriculation under national college enrollment plan or not, and examine if

there is any different characteristics of the socioeconomic status between two

groups.
Table: 4.10 Kruskal Wallis Test Statistics by Matriculation Type (a)
Fathc's Mother's
Mother's highest highest
Ovigin typa FathOceTy occupation type | schooling et | schoolng level
ChiSquare 20302 22003 50.208 15,583 7.442
Df 1 1 1 1 1
Asymp. Sig. 000 000 000 000 000

a Groupng Veriable! Matriculation Typa
Table: 4.11 Median Test Statistics by Matriculation Type (a)

Father's Mother's

Mother's highest tighest

occtpation schooiing schooling

Origintype | FathOccTy typs level v

N 861 708 0585 8738 9604
Medlan 200 8.00 .00 400 5.00
Chi-Square 11.905% 44470 41.524 5,938 10,138
of 1 1 1 4 1
Asymp. 8lg. oM 000 Q00 024 o0
Yates' Chi-Square 11.487 43,226 40870 5.045 9.708
Continulty of 1 i 1 1 1
Carrection Awymp. Sip. 001 000 000 026 002

A Grouping Variable: Matriculation Typs

Table 4.10 and 4.11 show that all family socioeconomic status
characteristics are significantly different between the two groups. The Asymp.Sig.
values in both tables are significant. It also indicates that the medians of origin

type, father’s occupation type, mother's occupation type, father’s highest
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schooling level and mother’s highest schooling level for the whole population are:
county, industrial worker, retired \ unemployed \ semi-unemployed, high school or
equivalent and junior high separately.

It should be noted that, the asymptotic significance values in the Kruskal
Wallis test table {Table 4.10} estimate the probability of obtaining 2 chi-square
statistic greater than or equal to the one displayed in the table, if there truly are no
differences between the group ranks. Chi-square of 20.303, 32.603, 50.268, 15.583
and 7.442 with 1 degree of freedom is reported to have very low chance to ocour
in Table 4.10 (i.e.,, Asymp. Sig. < 0.05). Hence the null hypothesis of Kruskal
Wallis test is rejected, in other words, the SES differences between two groups are
significant.

For the median test, the Asymp.Sig. values indicate there are almost no
chance {Asymp.Sig. = 0) that a chi-square value at least as large as reported values
(e.8., 11.905, 44.170, 41.524, 5.045 and 10.135) in similar repeated samples, if
there really is no relationship between the median and group membership. The
median test result shows that this probability is very low: for instance, “Mother's
highest schooling” has only 1 out of 1000 chances. Therefore, the null hypothesis
is rejected; there exist significant socioeconomic status differences between two
groups.

v.2.2.2 Nonparametric test by different type of instifutions:
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According to the “ownership of institution”, e.g., public or non-public, the sample

is divided into two groups and examined if the SES characteristics are different.
Table 4.12 Kruskal Wallls Test Test Statistics by Ownership of Institution: (a)

Father's Mother's

Mother's tighest highest
Ovigin typs FathOccTy occupation typa | schooling Wvel | schocling laved
ChhSquare 0532 10,524 132318 1766 2748
of 1 1 1 1 1
Axymp. Sig. 002 001 000 185 07

a  Grouping Varsble: Ovmarship of tha institution
Tabla 4,13 Median Test Statistics by Ownarship of Institution {a)

Father's Mothes's

Mather's higheat highest

pecupation schooling schooling

Origin typa FathOecTy type lovel fovel

N 2851 9695 9583 8725 9602
Madian 200 8.00 .00 4,00 5.00
Cni-Square 2719 2027 12748 232 4555
o 1 1 1 ) 1
Asymp Sig. 099 003 000 830 033
Yates' Ch-Square 243 8122 17.969 A85 4470
Continukty dt 1 1 1 ) ]
Cormection Asymp. Sig. 18 Q04 000 B4 041

B Gouping Varabis: Ownership af tha institution

Table 4.12 shows that both father’s and mother’s highest schooling level
are not significantly different between two groups. In addition, median test concurs
the result of Kruska] Wallis test on parents’ highest schooling level and even
identify the insignificance of origin type. Table 4.13 shows that father’s occupation
type, mother’s occupation type and mother’s highest schooling level are

significantly different at 5% level between the two groups; however the origin type
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and father’s highest schooling level are not significant, which indicates the

difference of these two variables between two groups is not statistically significant,

or say, there are no difference between two groups in term of father’s highest

schooling level and origin type.

1vV.2.2.3

Nonparametric test by different major: The sample is split

into two groups to test if students in different majors, ¢.g., popular major or

non-popular major have different SES characteristics.

Table 4.14 Kruskal Wallis Test Statistics by Popularity of Major (a)

Fathar's Maother's

Mothec's highest highest
Origin type FathOccTy occupation type | schooking lavel | schooling level
Chi-Square #0898 11.203 8.788 15.773 17.849
df 1 4 1 $ 1
Asymp. 5lg. 003 00t 002 000 000

8 Grouping Vargble: Poputar mejor
Tabhle 4.15 Median Test Statistics by Popularity of Major (a)
Father's Mother's
Mother's righust hipheat
ocgupation xchooling schooling

Origin type FathOcceTy typa Lo tovl
N 1558 44D B34 9487 8350
Median 200 8.00 $.00 400 5.00
Chi-Square 8.793 2045 12793 12358 0nert
of 1 1 1 1 1
Asymp. Sig. 003 001 000 000 000
Yatas' Chi-Square 8681 11.889 12,824 12147 21,458
Contipuity ] 1 1 1 1 1
Correction Asymp. Sip. 003 001 000 .000 000

a Groupng Vadable: Popular major

Table 4.14 and 4.15 show the same pattern that all medians of the five

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



soctoeconomic status indexes are identical with the preceding tests; all family
soctoeconomic status characters are significantly different at 5% level between the
two groups.

IV.2.24  Nouparametric test by current employment status: The
sample is split into two groups by whether the respondent gets a job offer by the

end of survey to see if there is any difference in SBS background between two

Eroups.
Table 4.16 Kruskal Wallis Test Statistics by Curment Employment Status (a)
Father's Mother's
Mothoe's highest highest
Crigin type FathOccTy occupation type | achooling vel | schocling leved
ChhSquare 43.403 35,963 61.745 30.858 25.481
ot 1 1 1 1 1
Asymp. Sig. 000 000 000 000 000

a  Grouping Varable: Curent amploymen siatus
Table 4.17 Median Test Stafistics by Current Employment Status {a)

Father's Mother's

Mothec's highast Tighaet

occupation schooling schooling

Origin typs FathOeeTy typa lovel ovel

N 8730 9613 @506 0647 961 B
Madian 200 8.00 8.00 4.00 6.00
Chi-Square 268.810 28.802 67.383 19.821 18.701
of 1 1 1 1 1
Asymp. Sig. 000 000 000 000 000
Ynisy' Chi-Squara 26.508 20472 87038 10,759 16.500
Comtfnulty dof 1 1 1 1 1
Correcilon Azymp. Sig. 000 000 000 .000 000

2 Grouping Varisble: Curenl employment statysg

Table 4.16 and 4.17 again show the similar propensity as preceding tests
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that 2ll medians of the socioeconomic status characteristics are identical with the
preceding tests; all family socioeconomic status characters are significantly
different at 5% level between the two groups.

Qbviously, the nonparametric analysis results above demonstrate the
heterogeneity of different groups in family socioecononuc status by matriculation
type, ownership of the institution, major and current employment status. The
median test and Kruskal-Wallis test also confirm the result of preceding mean
comparison t-test.

The preceding tests also portrait the typical feature of the family
socioeconomic status of the majority student body, which is: coming from county
level origin, with a high-scheol-level educated father working as an industrial

worker and a junior-high-school educated mother retired or unemployed

IV.3  Determinants of Initial Earnings

IV.3.1 Linear Regression Model

Without any predefined or expected outcome, a pilot regression is
conducted first to reveal the correlations among predictors and dependent vanable.

The independent variables of the pilot regression, e.g., the 14 predictors fall into
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three categories: higher education experiences, family socioeconomic status and
labor market preferences. These 14 variables are: CET Passage, Class ranking and
amount of scholarship are treated as higher education experiences predictors;
miscellaneous expenses, amount of student loan, Family financial assistance
amount, corigin level, father's occupation level, father's education levet, mother's
education level and mother's occupation level are treated SES related predictors;
popular major and working experience are treated as labor market preferences
predictors. These predictors are chosen due to the intuitive correlation to the

dependent variable. This preliminary regression turned out to fit the sample well.
Table 4.18 Multiple Regresslon Mode! Fit )

Sum of Squares dt F Sig.
Regreasion 2.00E+10 14 14,048 000¢a)
Rewidual 1.34E+19 1243

Tatal 1.85E+11 1357

a Predctors: (Consiant), Mothars Education tevel, working experiance, Amauni of scholarship, Miscallaneous axpensss,
Populer major, Job Sseking Cast. Amoun of student lean, CET Passage, Clasa ranking, Family finendial assistance amount,
Origin t.gvet, Father's Gocupation Lavel, Father's Education Lavel, Mother's Occupation L avet
b Dependen Vadable: Expected annusl eamings
Table 4.19 Model Summary of Multiple Regression

R R Square Adjusied R Square
3e7(m) 136 128

2 Pradictors: (Conslant), Mathes Education Level, working exparfenca, Amount of scholarship. Miscellansous expenses,
Popular major, Job Seeking Cost, Amou of student loan, CET Passape, Class renking, Famity financial assistant amount, Origin
Leves, Father's Occupation Level, Fathers Education Level, Mathees Occtpation Level

Table 4.18 shows the pilot regression model successfully passes the F test,
which basically means the pilot regression estimate is good to appty to the whole

popuiation, The model is a good fit. Table 4.19 shows the R square of the pilot
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regression is 0.135,

As to the individual predictors, not all of them are statisticalty signtficant.
The t tests for independent variables failed 6 of the 14 predictors, inctuding class
ranking, student loan amount, miscellaneous gxpenses, mother’s occupation level,
father’s education level and, mother’s education level. 8 of the predictors are
significant in this pilot regression. They are: poputar major, College English Test
passage, onigin level, working experience, scholarship amount, job seeking cost,
family financial assistance amount and, father’s occupation level. The detailed

results are presented by Table 4.20
Takle 4.20 Coefficients and Co-inearity Estimates of Multiple Regression Model (a)

Coef. t Sig. Colineariy
B Tolerance | V¥

(Constant) 10597.008 | 10,630 000

Popuiar major 4318088 | 7384 oo 024 1.083
CET Pasange 1825321 4388 000" 868 1.118
Origin Laved 2348720 2845 on3*" 813 1.230
working experience 1952855 | 9124 o2 852 1.051
Class ranking 3324 1.053 262 $12 1.00€
Amount of scholsrship .28 2041 00g 828 1.078
Amount of studen loan 124 1.818 .oqe B 1.083
Joby Seeking Cosi 472 2206 oz 851 1.0%1
FamRy financlad 2salatance amount (45 27ed .006** 282 11323
Miscellaneois expenses 008 208 334 831 1075
Father's Occupation Level 2053.003 2652 008" 653 1.807
Mothar's Occupation Laval 420.786 -491 824 548 1833
Father'y Education Level 1120483 1.281 X0 852 1.534
Mother'y Education Leve! 133.048 A7? 858 684 1.462

a Dependent Varfabla: Expacled annual eamings
™ significant at 6% leved
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In addition to the predictor coefficients, Table 4.20 also reports the
collinearities among predictors. The "Collineanity Statistics Tolerance" is
caleulated as 1 minus R square for an independent variable when it is predicted by
the other independent variables already included in the analysis. This statistic may
be interpreted such that a variable with very low tolerance contributes little
information to a model, and can cause computational problems. Almost all
predictors’ tolerance values are sufficiently larpe to hold their validity except
father’s occupation Jevel, which has a fairly low tolerance of 0.553.

Since the pilot linear regress just throws everything into one regression
equation regardless of the potential influential factors and colliniarities among
predictors, the model could be imprecise. A stepwise method therefore is
implemented to improve the accuracy of the model prediction.

When stepwise methed is applied, independent variables can be entered or
removed from the model depending on either the significance (probability) of the
F value or the F value itself. All independent variables must pass the tolerance
criterion to be entered in the equation, regardless of the entry method specified.
Also, an independent vaniable is not entered if it would cause the tolerance of
another variable already in the model to drop below the tolerance criterion. Table

4.21 is the result of the stepwise regression.
Table 4.21 Coefficients and Collinearity Estimates of Stepwise Regression )
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Mode) Costficlents t Sig. Colfnearity
B Tolerance Vi
1 (Conatent) 14978 622 32,459 000
Poputar major 5491.660 9.432 000 1.000 1.000
2 {Constant) 13047.719 23278 000
Popular major 4900.638 2.565 000 0 1023
CET Prssape 2413820 5913 000 oTa 1023
3 {Constant) 12361232 21,543 000
Popalar mujor 4920003 8528 000 077 1,028
CEY Paxsage 2170.77¢% 5325 000 083 1.038
Father's Occupation Level 2851.202 4835 000 B83 1017
4 {Constant} 13161.282 21,386 000
Poputar major 4581.888 3495 000 o077 1.023
CET Pasaage 1914.452 4840 000 832 1073
Father'a Occupation Level 3027.853 5137 000 o978 1028
working exparience ~2180.050 3479 001 982 1.039
s (Constant) 13070.439 21.278 000
Popular majoe 4778.549 8.834 000 74 1.028
CET Pasaage 1819254 4,407 000 H28 1.078
Father's Occupation Level 2491.370 4,082 .000 508 1.101
working nxperience ~2222.927 ~3.54¢ 000 £02 1.039
Origin Level 2531.149 3.343 00 815 1.089
a {Constant) 12304.392 20,637 000
Popular major 4831307 8.071 000 087 1,054
CET Passage 1772.530 4.311 000 528 1.079
Father's Occupation Level 2683 898 4.261 000 Soa 1104
working sxperisnce 2139.922 3.423 001 060 1.041
Origin Leve) 2693327 3434 001 214 1.004
Amouni of scholarship 236 2984 003 084 1018
7 {Comirnt) 12015655 17.764 000
Popular major 4371817 2.547 00D a4 1.060
CET Paszaps 1723.080 4.198 000 925 1.081
Father's Occupation Lavel 270,882 3888 000 876 1,140
working experionce ~2084.444 ~3.342 001 959 1.042
Crigin Level 2556.295 3.383 001 D4 1.004
Amount of scholanship 201 3154 002 o8¢ 1.020
Family finuncia) ussistance amount 048 2882 004 B2e 1.078
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[ (Constant) 11830.160 16.743 000
Popular major 4443.180 7.671 ooe™ 4 1.063
CET Passage 1730.704 4224 006* 926 1.001
Father's Occupation Level 2152.580 3430 oo1- B 1148
working experience -2060.983 3.30% 001 258 1.063
Origin Luvet 2462564 3,280 001+ o 1.087
Amoun of scholarship 264 2077 003~ 275 1.02¢
FamWy financial assistance amount 044 2758 008" ozr 1.078
Job SseXing Coat 488 2304 Q21w o78 1.024

a Dependent Vadable' Expeciad annual aamings
* glonificant at 5% lavel

The last section of Table 4.21 is the last step of the stepwise regression, €.g.,
the 8™ mode] tried by the stepwise process. 8 variables are significant predictors to
the dependent variable. They are: popular major, CET passage, father's
occupational level, working experience, origin level, scholarship amount, family
financial assistance amount and job seeking cost. Though the stepwise regression
concurs the pilot regression’s result on significant independent variables, it
compntes the coefficient slightly different and also yields different tolerance value
for each vanable by dropping the non-significant predictors. However, the
stepwise method sacrifices a small amount of regression of the estimate model.
Table 4.22 and 4.23 show the model fit summary the stepwise estimates equation,

which comparing to Table 4.20 shrinks a [ittle bit (0.126<(.125) on meodel

regression.

Table 4.22 Model Fit of Stepwise Regression ()

Model Sum of Squares daf F 8.
£ | Regression 2.03E410 s 25330 000(}
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Residual 1.38E+11 1349

Total 155411 1357

h Predictors: (Consiant), Popular mejor, CET Passage, Father's Occupation Level, working experence, Origin Level, Amaunt of
scholarship, Famity fnancial esistant amount, Job Seeklng Cost

] Dependenl Vastebhke: Expecied annual eamings

Table 4.23 Model Sumemary of Stepwise Regression

Nodel R R Adjusted R?
1 248(a) 082 081
2 292(0) 085 084
3 317(¢) 00 009
4 330(d) 409 100
5 349s) At 113
' 34810 A2 118
? A57(0) 27 A23
(] 381(h) 131 425

?

Prediciors: {Constant), Popular major

Prediciors: {Constant), Popular major, CET Passage

Prodiciors: (Constant), Popular majr, CET Passege, Father's Oocupaion Level

Precicions: [Congtant), Populat major, GET Passage. Fathar's Gocupetion Lavel, working axperionces

Prediciors: (Constant), Poputar major, CET Passage, Father's Qccupation Level, working experioncs, Origin Level
Predictors; (Conslant), Popular major, CET Passaga, Falhery Oooupetion Level, working sxperience, Origin Lavel, Amount

of schotarship

Pradictors: (Constand), Popular major, CET Pessage, Father's Occupetion Leval, wocking soperience, Origin Level, Amoum

of schotarshig, Famlly financial essistant amount
h Predictors: {Conslant), Popular major, CET Passage, Father's Occupation Level, working axpasdence, Orgin Lavel, Amounl of
scholacship, Famity Anancial assistant amaount, Job Seeking Cost

1V.3.1.2  Linear Regression with Selected Independent Variables

According to the results of the preceding pilot regression and stepwise

regression, several significant predictors are identified, including: popular major,

CET passage, father’s occupationzl level, working experience, origin level,
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scholarship amount, family financial assistance amount and job seeking cost. Yet,
these significant predictors are either put into the linear equation without selection
or selected by stepwise function of the statistical application automatically. Both
methods could be either inaccurate or biased.

In this section, the independent variables are selected and dropped
manually by the investigator according to certain criterta to improve the modet fit
and the accuracy of prediction.

Some family socioeconomic status characters such as parents’ education
level and occupation level are, in most occasions, latent variables, which indirectly
tmpact the earnings through other factors. Therefore these fatent SES factors might
or might not be significant if they are put directly into the eamings equation.
Considering the complexity and intangibleness of the latent family SES factors,
predictors like father and mother’s education level and occupation are dropped
from the linear regression equation. Yet, these family SES factors are very
important to the estimation of a person’s earnings, and this is also the hypothesis in
this study. They will be examined with more advanced econometric method in the
latter part of this chapter. However, some other SES variables are considered as
direct SES varables, which influence the eamings in a more tangible or
measurable manner. Such direct SES variables include miscellaneous expenses,

family financial assistance amount and, student loan amount are put into the
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earmnings estimate function. Other predictors like popular major, CET passage,
working experience and job seeking cost, scholarship amount and, origin level,
which are significant in both of the preceding regression, are kept in the earnings
function. As a result, 10 independent variables are identified and selected into the
earnings estimate equation. They are: Popular major (PopMaj), College English
Test passage (CETpss), origin type level {OrgnLyv), working experience (WKExpc),
overall class ranking {Rank), scholarship amount (Schshipa), student lozn amount
(LoanAmnt), job seeking cost (JbSkCst), family financial assistance (Familyas),
miscellaneouns expenses (MisclExpns).

The new eamings estimate regression model has a good fit to the sample
and could be well applied to the population. Table 4.24 and 4.25 give out the
model summary of new regression. Obviously, the regression of the R squares is
better than both of the previous model (0.126>0.125). That is, after manually

selection of independent variables, the model is more powerful and accurate in

eamings estimation.

Table 4.24 Model Fit of Manu Selection Model (b)
Sum of Squares ot F Sig.

Regrassion 2.14E+10 10 21.201 | .00a(e)

Residual 1.40E+11 1389

Total 1.482€+11 1358

a Predictors. {Constant), Misceliansous expenses, CET Passage, Amount of student iban, Job Seshing Coal, Amauni of
scholarghip, Origin Level, working experience. Popular major, Class ranking, Family financial scsistance smount

b Dapsndsnl Varfaia: Expected snmual samings, N=1400

Table 4.25 Model Summary of Manu Selection Model
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R R Square Adjusted R Square
304{a) 482 26

2 Prodickya: (Conslent), Miscallaneous expenses, CET Passage, Amount of atudent loan, Job Sseking Coet, Amound of
sholanehip, Origin Level, working exparience, Popular mejor, Class renkdng, Family dnancial aasistant amount

Though the model as a whole piece is better than the previous models, it
doesn’t necessarily guarantee each individual predictor is better than those in the
previous medels. The independent variable t test and collinearity test is conducted.

The results are shown in Table 4.26.

Table 4.26 Linear Regression with Enter Process (a)

Unatandardized
Indapender! variablss Coefliclents t Sig | Colknearky Statistics
(Pradictors) B Tolarance VIF

{Conatant} 1088049 | 1088 | .00
Popular major 4561 28 788 | oo 82 109
CEVPrssage 20327 6.14 | 00" 91 1.10
Origin Lavel 331049 461 | oov 90 108
working sxpecience -1747.61 282 | .00~ o8 104
Clase ankdng 281.19 8 .36 .92 1.08
Amount of scholarship 27 213 = 83 .08
Amount of student loan 1 1.7 Q09 54 1.08
Joh Sesking Cost 49 245 | .01™ 87 1.64
Famiy financia) ansistance 05 33¢ | oo 81 110
Miacotlanoous axpenses a1 28 77 B 107

&  Dependen! Variabis: Expecind annusl samings, N=1400
*r; significant ot 5% level

7 of the 10 predictors are tested to be significant in estimating earnings.
They are: job seeking cost, family financial assistance amount, amount of
scholarship, popular major, CET passage, origin leve]l and, working experience.
Comparing to the first stepwise regression result, the new regression model inherit

all the significant predictors frem the former model except father’s occupation

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



i8

level, which is dropped by the investigator.

Table 4,26 shows that 1400 cases are observed, which means these cases
have their expected inatial earnings reported. The regression passes the model F
test, For the independent variable t tests, FATHSCHL, MOTHSCHL, MATRITYP,
SCHLP and POPMALJ have very small p value, which means they are significant at
5% confidence level. However, MISCLEXP, OWNSHP, FATHOCLYV,
MOTHCCLV and ORGNTYPR don’t pass the t test.

Let’s take a lock at the coefficients. WKEXPC, which stands for working
experience, is tested to be significantly affecting the expected earnings. Yet, the
negative coefficient looks confusing. WKEXPC is coded as 0 for no experience, 1
for having experience. Accordingly, the result is that those students with working
experiences expect Y 1747.61 less than those who do not,

FAMILYAS, ¢.g., amount of family financial assistance has significant
impact on initial earnings. The coefficient of the independent vartable is 0.05,
which indicates that one Yuan increase of familjf financial assistance yields 0.05
Yuan change in initial annual earnings. The propensity is the more financial
assistance a student gets from the sibs and friends, the more he or she is expected
to make in the fature.

LOANAMNT, e.g., the amount of student loan, is a significant predictor

for expected earnings in this regression model. The coefficient of the predictor is
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0.11, which means one Yuan of change in student loan amount yields 0.11 Yuan
change in the expected earnings per year, in the same direction. That is, the more a
student borrows for his or her college education, the higher wage he or she is
going to make in the future,

Class ranking (RANK) and miscellaneous expenses (MISCLEXP) fail to
be significant predictors in this regression model, so is amount of student loan.
Two direct family socioeconomic status variables including origin level and family
financial assistance amount are significant; however, miscellaneous expenses
failed the t test.

To examine the validity of the investigator’s predictor selection and model
building, a stepwise procedure is introduced again. Ali 10 independent variables

are entered into the stepwise model, The results are shown in Table 4.27
Table 4.27 Model Fit of Linear Regression with Stepwise Process

Modet Sum of Squares o F sy,

4 { Represalon 1.10£+10 1 101.845 .00MNa)
Residual 1.51E+11 1368
To 1.62€+11 1399

2 | Regression 1.62E+10 2 72847 .CO0(R)
Restdusl 1.48€+11 1397
Totu 1.02E+11 1389

3 | Regression 1.73E+10 3 55.081 000{c)
Rasicdual 1.44E+11 1396
Total 1.82E+1% 1309

4 | Regrezsion 1.85E+10 4 45,054 000(d)
Residual 1.43E+11 1305
Total 1.82E+11 1289
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5 | Regression 1.96E+10 5 38.282 00e)
Reskfual 1426411 1204
Total 1,82E+11 1359

£ | Regrestion 204E+10 8 33,552 000(N
Residua) 1416111 1293
Totat 102611 1909

7 | Regression 210E+10 7 2.701 000Ng)
Resicha) 141414 1392
Totad 1.62E+11 1309

& Pradictons: (Conatant), Poputar majr
b Prodicior: (Congtant}, Poputar makyr, CET Passzge

¢ Predictors: {Constant), Popular major, CET Passage, Origin Level
d  Predictors: (Constam}, Popular major, CET Passage, Origin Leve!, Family Anancisl assistanca amount
8 Prediclon. (Constanl), Popular major, CET Passege, Crigin Level, Famlly finencisl assistanca amount, working axperience
f Prediclors: (Constant), Populsr major, CET Passage, Ongin Leve), Family Anancial assistance amaunt, working oxperienca,

Amaounl of scholsrship

141

g Predictors: {Conztant), Popular mejor, CET Peszape, Onigin Level, Family finencial assistance amount, working sxparencs,
Amount of scholarship, Job Sesking Cost

The last section of Table 4.27 shows the model summary when the 7%, and

also the last predictor is entered io the equation. Obviously, R square regression is

not improved, if it's not decreased, which basically means the new earnings

estimate equation is at least as good as it could be. The model fit has no room to

improve even with the automatic selection by the statistic computer application.

Table 4.28 gives out the independent variable coefficients and the comesponding

correlations of each predictor with other ones.

Table 4.28 Linear Regression with Stepwise Process ()

Modets
1 2 3 4 5 ] 7
Unstd. Cout. | 14768054 | 12733418 | 12444909 } 11523.008 | 12271.730 | 11977.660 | 11546.861
{Constanl)
Popular major Unstd. Cout. S5780.085 6210.0%9 5053.548 4769.704 4748292 4583.952 4677.589
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Sig. 000 000 000 000 o0 000 000
Unaid, Coef, 2558.943 202485 2301813 2084 052 XM0.580 2041.870
CET Passayp
Unstd, Coef, 3314.851 131,702 3220.509 I300.404 nnne
Origin Lavel
Faenlly financial | Unaitd. Cowt. 052 052 055 052
anaksiant Sig. 001 Q01 000 001
working Unsid. Coef. -1983.703 -1878.162 -18565 400
wperience Sig. ©02 002 003
Amount of Unstd, Coad, 282 268
Job  Sasking | Unstd Coaf. AST
Coat k. 015

8 Dependenl Variabis: Expactsd annusl samings

The last section shows the final step of the stepwise selection process with
the entry of the 7™ and the last significant predictor. Though all 7 variables are
significant, popular major has a fairly high level of collinearity with other
predictors, which should be noticed. However, it’s not high enough to be
problematic.

In the regard of the collinearities among the independent variables, the

correlation test is conducted as foflows.

Table 4.29 Pearson Comelations of Stepwise Regression

Expel Job | Famdy

annt Pop CET | Orgn | wkng | Cless | schofar | studen | Skng fincd § Mitcel
eamnp | major Pass Lavi apnc | rankng }  ship t hoan Cost assist | expens
SRS . 20 20 A5 ~11 .03 10 08 o7 24 o7
esaminga
Pop major 26 . 18 07 06 -4 K] 09 04 e Rl
CET Passy 20 A8 ‘ 1 -17 -7 05 02 0t o 00
OrignLev) A6 07 A1 02 -08 -3 -.ta o7 08 .09
wikng expat -11 -05 -17 02 - 00 -8 -08 -01 -02 00
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0

Claas raning -03 -04 A7 -08 00 -21 - -07 04 04
scholanship 10 08 08 -03 -.08 -21 - 13 08 -06 00
student loan 08 08 02 -10 -09 -01 13 - =02 =13 -01
Job 3kng Cost 07 ~04 .01 07 -01 -0? 08 -02 . 07 A2
Family fincl) aasizt | .14 18 09 .08 02 04 -05 -1 o7 ' 20
Miscall axpens a7 1n 20 .08 .00 04 00 -0f A2 20 .—
Stg. {1-taled) at 6% leval
Expot annl aamng 00 00 00 00 A2 00 02 060 00 .01
Pop major o0~ 00 00 03 or .00 .00 05 €0 .o
CET Pass oo | o+ 00 00 00 a3 z a7 20 A3
Orign Lavl oot | o0 | oo 23 a1 10 00 00 00 .00
witg expnc oo | s | oo 2 A48 0 00 . .21 A0
Clasy canking A2 or 00 o1~ K 00 0 00 08 05
scholarship 200 .02 .10 o1 | oo~ 00 ot .0a A7
student loan o | oo 22 oo | oo™ 30 oo 26 00
Job Seeking Cowt 00" 97 00+ 2 00 o1 28 01 00
Family incBwsalat | 0o | 00~ | oo™ | o0 21 08 o | o0t | 01
Miscall axpena o1 | oo 42 oo+ 48 05" A7 a2 £ | o0

Table 4.29 manifestly shows that some independent variables are correlated

to each other in a fairly high degree. Most of them are in fact significantly

correlated. These correlations undermine the validity of the each individual

predictor. It basically means a praportion of the error reduction of a predictor is

shared with other predictors.

The lower section of Table 4.29 gives out the one-tailed significance of the

correlations. For example, popular major significantly comelated with CET

passage, origin level, working experience, class ranking, scholarship, student loan,

job secking cost, family financial assistance and miscellaneous expenses. Two sets

of collinearities should be noticed: popular major and origin level are almost
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significantly correlated with all other independent vanables, except class ranking
and scholarship separately. A reasonable explanation to this phenomenon is that
latent family socioeconomic status factors influence those variables through
popular major and origin level. More specifically, for instance, popular major is
negatively cormrelated with working experience, which means popular major
students tend to have no working experience. From another perspective, popular
major is positively comelated with miscellaneous expenses, which means the
reduction in error of earnings estimation yielded by popular major should be
showed partly with the miscellaneous expenses of the student.

For origin level, on the one hand, it is positively correlated with job
seeking cost, family financial assistance and miscellaneous expenses; on the other
hand, it is negatively correlated with class ranking and student loan. The latent
socioeconomic status factors are believed to embed in theses cormrelations. The
relationships are quite intuitive. That is, when estimating the earnings, some
predictors are overlapped on their effects, high SES students tend to have more
miscellanecus expenses and family financial assistance in the meanwhile they also
tend to from better origin {city or metro area) and spend more money on their job
kunting in retum to higher return in labor market. One fact should be clear here,
which is somehow not quite intuitive. The variable of family financial assistance

(FAMILYAS) refers to the monetary suppott or gift from sibs ard friends to assist
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or support the specific student’s college study and campus life. Parents’ financial
sugport to the student is excluded. Generally speaking, people tend to think that
poor students from low SES family have more family financial assistant than those
high SES cnes.

However, the real situation is in fact counter common sense. High SES
students tend to possess more family financial assistance instead of low SES
students, The rationale is: low SES students’ families tend to have fewer wealthy
sibs and friends who are able to support the students financially. Moreover, in the
current social setting of China, it is not only the capability but also the willingness
taking effect in this regard. A high SES household usually possess large amount of
social resources, especially the heads of the households are usually possess a high
level of occupation. In the scenario of Chiaa, it is very likely to be government:
officials or managers. The family sibs or friends will be willing to give monetary
gift to the chiliren when they go to college in return to their parents’ favor in the
past or future. This is so called “soft bribery”, which is duite popular in China.
Table 4.26 is the result of Kendall’s tau_b nonparametric correlation test of family
fiancial assistance (FAMILYAS), father’s occupation type (FathOccTy) and
mother’s occupation type (MothQOcecTy). Family financial assistance is
stgnificantly correlated with father’s occupation type, mothet’s occupation type,

and both correlations are positive. Since the occupation type is coded in an
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descending order, positive correlation with family financial assistance means
higher level occupation type is associated with higher amount of family financial

assistance. The higher-SES-high-FAMILYAS hypothesis is supported by the

evidence.
Table 4.30 Comelations betwaen FathOccTy, MothOccTy and FAMILYAS
FathOccTy MothOccTy FAMILYAS
FathleeYy | Comlation Coatficient 1.000 8610 ATICY
$ig. {1-4aked) . 000 000
N 9100 3903 5634
MothOceTy | Comelabion CosFident 881"} 1.000 A58
Sy (1-tahed) .00t D00
N 8503 0602 6224

™ Comslation ks significam at the 0.01 level (1-tHed).

In shorf, most of the cormrelations between the predictors in the new
regression model shown in Table 4.30 are associated with latent family SES
characteristics. It indicates that though latent SES variables are not in the estimate
equation, they still impact earnings indirectly. Unfortunately, the ordinary linear
regression technique is not able to identify the effect of the latent SES variables.

The observed cases in this regression is 1400, while severai thousands of
other cases are not examined simply because these cases do not have reported
expected annual eamings, which implies that by that time, these individuals did
not have confirmed job offers and income estimates. Could these missing cases tell
2 different story in the eamings prediction model? It’s guite possible, since the size

of the censored ebservations take almost 4/5 of the total sample.
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As mentioned in the preceding part, the selection hypothesis is: the
selection of whether a college graduate gets a job offer or not by the end of the
survey ts not random,; the selectivity bias is due to family socioeconomic status. To
examine this hypothesis, an advanced econometric model is needed to take the
censored observation into account and correct the selectivity bias. Heckman
two-stage consistent estimate method is therefore employed to achieve this

objective,

I¥.3.2 A Heckman Two-stage Consistent Estimator Model Analysis

First, an array of variables hypothesized to influence the initial earnings of
the college graduates should be identified,

Variables POPMAJ, CETPSS, ORGNLY, WKEXPC, RANK, SCHSHIPA,
LOANAMNT, JBSKCST, FAMILYAS and MISCLEXP are & vector of {Xi],
which means they are in regression equation (i) and; variable FATHOCCL,
MOTHOCCL, FATHEDLV, MOTHEDLY and ORGNLYV are j vector of [Z)],
which means they are in selection equation (ii).

It shouid be noted that several variables in the data set are ordinal variables,

which can not be used directly in the equation as selection instrumnentai variables,
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duramy variables are needed. Some ordinal variables are iecoded into boolean
variables. For example, for “LOAN", 1 stands for having student loan, 0 stands for
pone. All other selection parameters are recoded based on the median of the
descriptive analysis: 1 stands for equal or above median, 0 stands for below
median. Al{ selection instramental variables are dichotomous; please refer to Table
4.3 for detailed recoding transformation.

The family socioeconomic status may include a lot of components such as
parents’ income, parents’ education attainment, parents’ occupation, family wealth,
location of residency, and etc. There are several important family SES
charactertstics in this data set. As mentioned in the preceding part, the SES factors
are divided into two categories: latent SES factor and direct SES factor, depending
on the measurability, The latent SES factors in this study include: father’s highest
schooling level, mother’s highest schooling level, FathOccTy and mother’s
occupation type. The direct SES variables include: origin type, student loan,
miscelianeous expenses and family financial assistance amouat, All latent SES
variables are recoded dichotomously and put into the selection function, e.g.,
equation (ii), while all direct SES variables are put into the earnings ¢stimate
equation, e.g., equation (i). Origin type is put in both equations due to its unique
characteristic and measurability.

Miscellanecus expenses are all the expenses other than food, lodging,
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tnition and school fees. To some degree, it reflects the aggregate purchasing power
and the overail financial situation of the student. Yet, the vartance of the
miscellaneous expenses is not only caused by the student’s financial situation, it is
also influenced by the specific individual’s spending behavior pattern, or say,
consumption custom. So it might have high co-linearity with consumption custom.
Unfortunately, the data set doesn’t provide the information about the individual's
consumption custom and it is not possible to do the covariance analysis to control
for the consumnption custom.

Family financial assistance recorded the amount of financial assistance the
student got from his or her relatives and friends, excluding the money from the
parents, This variable is also controversial in reflecting the family SES background.
On the cne hand, student from a iow-SES household could be short of financial
resources to attend the college and need the more family financial assistance from
the sibs, then yield the result of high family financial assistance. On the other hand,
however in China, a special scenario might also happen. For instance, a student
from a high-SES family, say, a government official famity, the sibs or friends could
also provide a lot of “soft meney” to the student when they attend coliege, in
retumn for their own goods or benefits. Hence, family financial assistance might not
accurately reflect the family socioeconomic status, e.g., a low-family financial

assistance value could refer to a low-SES background as well as a high-SES
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background. In these regards, FAMILYAS and MISCLEXP need special attention

when interpreting the result.
Table 4.31: Heckman Two-stage Method Estimates
Bumber of cba. = €7%2, Cenacred oba.=5434, Uncenaored cha.=1358
Wald <hi2{1l1) ~1€8.43, Prob > chi2«(.0000

Coaf. x Px|a) [55% Canf. Intexval)
rills
lanhda €574 .525 3.286 D.001e" 2622.233 10526.81
rho ¢.57118
sigma 11510.48
lambda 6574.525
POPNAY 429L.724 7.38 Qs 2.15B+03 5.423B+02
CETP2E8 1787.173 4.24 Qe 9.858+02 4.61E+02
QRENLY %20.233 G.88 0.3727 -1.128+03 2.96E+D3
WEEIPC ~1915.505 -3.08 0,002+ ~3.13E+Q03 -6.278:02
RANK 371.242 1.18 D.237 -2.44EB+02 9.87B+02
BCEERY A 0.287 2.92 G.0034%* 9.528-02 4.7BE-01
LOAMANNT 0.124 1.82 0.069 =93.77E-03 2.578-01
JBORCET 0.453 2.22 0.026** 5.268-02 §.53B-C1
FANILYAS 0.047 2.87 Q.J04q*e 1.488-02 7.848-02
W BULEXF 0.009 0.22 0.82€ -6.978-02 §.738-02
_aona 2751.657 1.02 0.20% ~2.54B+0) 0.04B:03

swlect

FATHOTCL -0.22777 -4.82 g -0,32022 -0.13522
NOTHOCCTL -0.11837 -2.37 0.018 -0.21617 -0.02058
PATHERLV -0.07404 -1.71 0.08¢ -0.15868 0.010608
XOTHADLY -0.12867 -2.72 0.007 -0.22136 -0.03593
ORGRLY -0.27562 -6.02 0 -0.36538 -0.185686
_Cocs -0.54061 -40.55 0 -0.600%) ~0.496238

“%: Sig. aC 5% level.

In this Heckit model estimation, the uncensored observation number is

1358, which has a 42 observations reduction from the previous linear regressions

due to the statistical application automatic data trimming function. The censored
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cases number 1s 5434, Chi square value approaches to zevo, which indicates the
mode) fit is very good. For the selectivity bias test, the inverse mills ratio vajue,
e.g., the lambda (N equals 3.26, which is larger than 1.96. It implies that the
selectivity bias does exist in the current employment status, i.., whether an
expected annual earnings is reported in the sample. The null hypothesis is rejected,
which means, family sociceconomic status differences are associated with the
selectivity bias of job offers of the college graduates in this sampie. In the other
words, whether colleges graduate have job offer and report expected annual
earmngs by the end of survey is affected by the student’s family socioeconomic
status.

With the selectivity bias holding controlled by Heckmar’s two-stage
method, the predictors to the expected eamings do have some differences with the

previous regression model predictions. Table 4.32 gives out the detailed changes.
Table 4.32 Independent Variable Coefficient Comparison

Pilot Regrasaicn Stepwise Ragression Hecknan Two-stage
Lable Cost. Biyg. Coat. gig. © Cost. 8ig.
POTMMTF 4561.26 gwa 4677.99 ¢ -Qpe¥ 4291.72+4 Qew
CETPER 2103.27 Gea 2041.67} N LL 1797.1744 Qae
ORGRILY 3210.43 nes 2177.794 .aps* 920.3344 9.3727
NEEXPC ~1747.6 G.0054¢+ -1855.41 ¢ -0+ -1915.51¢¢ 0.Q02%"
ACESHIPA 0.26675 0.008u¢ .266 ¢ Q1 0.286827 0.G03 ¢+
JBERCET 0.4543¢ 0.0154 .487 4 LQ2ew 0.454% 0.0aBw"
FAMILYAS 0.05396 0.001e+ .052 ¢ QO 0.047#4 0.Q0des

= The lund| eymbols in the forth and sixth colum indicate the changing direction of the
coeflicient comparing to the previoua modeis.

m **; Sig. at 5% level.
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By applying Heckman two-stage method, the origin type level {ORGNLV)
becomes not significant anymore, while all other 6 variables continue to be
significant from the previous regressions.

With current employment status selectivity bias controlled, there are six
predictors are significant.

Popular major (POPMAJ), is significant in all models, and it has a very
targe coefficient in the equations. Controlling for selectivity bias of current
employment status caused by family SES factors, the coefficient shrinks, which
means popular major has collinearity with family SES variables. Interpreting in
another manner, some of the predicting power or effect of popular major to the
earnings is shared by family SES variables. When the family SES factors are
taking intc account, the effect size of popular major to eamnings is reduced. The
correlation test results in Table 4.33 support the explanation. Whether a student
gets admitted to a popular major, is positively correlated with the values of the
parents’ occupation type and negatively correlated with parents’ education level.
To be remembered that, occupation and education level are coded in 2 dcscending.
order from high to low, €.g, a lower value means of lower occupation level and
lower education level. The results show that students from high-SES families with
highly educated and positioned parents tend to choose popular majors and tend to

get higher pay after graduation, For origin type, it is negatively correlated with
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popular major. Since origin fype is also coded in a descending order, negative

comrelation with popular major impiies that low-SES student tend to enrolled in

non-popular majors.
Table 4.33 Spearman’s Correlation Test of POPMAJ and SES characteristics
FathOccTy | MothOceTy FHSL MHSL OvgnTy

FathOccTy | Comelation Coefficlent 1.000 Je*} 650("™) .560{"*) ~806(™)
$ig. {1-4alked) .000 000 000 000
N 9100 8803 2028 8350 apss

RathOeeTy | Corralation Coefficiem 782(™ 1.000 557(*") B34y -.8510*)
Sig. (Y-4aked) 000 000 200 000
N 2003 9802 a7 9475 0456

FHSL Corralation Coefficlent B850} S5T(**) 1.000 633" A4
Sig. {1-alled) 000 000 000 000
N 2026 0487 0745 9545 0568

MHSL Corralation GosfMicient 560(**) 834(™) 8330"%) 1,000 628(")
Sig. (14aled) 000 000 060 000
N 8850 75 0545 9611 9481

Ovgn¥y Cowreiation Cosfficient -B08("") -661(*") 4740 5260} 1.000
Sig. {1-tailed) 000 000 000 000
N 8958 8456 9588 2481 o870

Popular Comsiation Cosfficlent

——— 035¢™) 002} ~041(} | -044(™) =01}
Sig. {1-talled) 001 001 000 000 001
N 3849 w344 8487 8350 9596

**: Comelation ls significant at tha 0.01 tevel (1-2alled).

In short, the popularity of major significantly affects a college student’s

expected annual earnings averagely by RMB Y 4291.724, and this effect is

exaggerated by RMB ¥ 269.54 (4561.26-4291.72=269.54) by family SES factors.

That is to say that if people look at whether a college student is enrolled in a

popular major, it will be the primary factor to determine the student’s eamings;
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moreover, without any knowledge or consideration of the student’s family
socioeconomic background, the impact of the popular major will be larger than it
supposed to be.

Origin type level {(ORGNLY) is significant in both pilot regression and
stepwise regression models, However, it becomes rot significant anymore when
selectivity bias control kicks in. This change indicates that origin type’s impact on
earnings estimate has high collinearity with other SES factors, especially those
latent SES variables, which are not in the linear earnings estimate regression
equation. Since latent SES variables are excluded from the linear regression
equation, due to the high collinearity, origin type takes all the shared effects and
becomes a significant predictor. Moreover, the coefficient of origia type level is
also quite large in both pilot regression and stepwise regression equation and drops
dramatically (3310.49-5920.23) in the Heckman two-stage model equation, which
also indicates, its high collinearity with the latent SES variables including parents’
education and occupation level, From this perspective, the impact of family
socioeconomic status to the college graduate’s expected annual camings are
supported by the result with a fairly large magnitude.

Working experience (WKEXPC) has a targe coefficient and, continues to
be significant after selectivity bias is controlled. Additionally, the coefficient even

increased (in absolute vaiue) after the correction of selectivity bias. This indicates
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that students with working experience during or prior to their college years earns
less than who do not. Specifically to this study, the eamings gap is 1915.51
Yuan/year. There are two possible explanations to this phenomenon: (1) for those
non-traditional students, i.e., attend college after working in labor market for a
certain period of time, they might have lower-SES and academic attributes than
traditional student and conseguently earn less then tfraditional student, even though
the non-traditional ones have the same education level; {2) for those traditional
student, some of them, most likely from low-SES families, have to work part
timely during their college years to support their study, they also make less future
earnings comparing to their high-SES counterparts due to their low-SES attributes.

Explanation (1) is supported by the nonparametric test.

Tabta 4.34 Median Comparfson Traditlonal Student vs. Student with Working Experience

Origin | Class Riscell CEY
FathOccTy | MothDecTy FHSL MHSL
type | ranking w@xpnm Pasy
N 8314 0062 8195 BOG9 wens 935 6383 B273
Madlan 3.00 200 4.00 $.00 200 200 4000.00 1.00
Chk-Square ks 12756 4.485 1158 202 10.307 6.508 15,654
df 1 1 1 1 1 1 1 1
Asymp. Sig. 358 000 035 282 A08 001 011 060

8 Grouping YVodabla: working experianca befora collage

Table 4.34 shows that mother’s occupation type, father’s highest schooling
level, class ranking miscellaneous expenses and CET passage are significantly
different between students, who have working experience before coliege and those

who don’t. Shown in Table 4,35 the means of traditional students tend to be better
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off on family SES and academic than students with working experience before

college.
Table 4,35 Means Dascriptive
MothOccTy | FHSL | CETPasa Rank Miscoll axpna

Taditional | Vaid 6710 6835 8917 8879 o157
Student Misaing aa 268 168 224 2048
Maan 235 418 1.08 197 a791.07
Working VaMd 362 360 356 358 24
BExperience | Missing 14 6 10 10 126
Mean 374 385 86 1.78 5086 34

Therefore explanation (1), is somewhat supported by these evidences. Though
traditional students perform better academically, however, lower academic
performance does not cause the lower expected earnings, considering RANK is
non-significant in all models. Therefore, family SES background attributes to the
differences.

The patterns are ¢lear: non-traditional students are more likely come from
low-SES families, have lower academic preparation for college education, perform
poorer in college and get lower pay after graduation.

However, for explanation (2), the SES and academic tendency of working
student and non-working student are quite ambiguous, Table 4.36 and 4.37 show

mix propensities, hence, the explanation {2} is lack of evidence to prove.

Table 4.36 Median Comparison Working Student vs. Non-working Student
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Origin Class Miscel. CEY
FathOceTy MothOceTy FMSL MHSL
type ranking Expns. Pass
N 8283 a7o1 4620 8709 8037 871 B156 8509
Medlan 3.00 200 4.00 500 200 200 4800.00 1.00




1%

Ch-Square 202 0.156 220 | 050 | 2510 | 13853 | 441 | 26360
of 1 1 1 1 1 1 1 L
Asymp. Sig. 589 013 62 [ B2 | 113 | .ooo 091 000

a  Grouping Variable: working experisnce before colloge

Table 4.37 Means Dascriptive

MothCecTy CETPaaa Rank Miscel Expns
NonWorking | valld 6331 8475 8449 “
Student Missing 299 165 181 2159
Maan 339 111 1,05 8660.26
Working Valit 2370 2434 2422 1684
Student Misaing 03 2 “ 70
Mean 348 1.01 204 0503.85

Therefore, wotking experience (WKEXPC) is comrelated with expected
earnings negatively through family socioeconomic status and regardless of college
attainment.

The same story with popular major happens to College English Test
passage (CETPSS). CETPSS has the same trend of change with popular major
{(POPMALJ} across the three models, It continues to be significant after selectivity
bias is controlled; however, its coefficient shrinks by 306.1 Yuan
(2103.27-1797.17). That indicates the collineaﬁty with SES factors, i.e., the SES
variables share part of their effect on camings estimates with CET passage.
Generally speaking the CET passage has sound impact on college students’
earnings, yet the actual impact of CET passage sole is not as large as it appears to
be if the employment selectivity bias causing by the family SES is taken into

consideration. A college graduate, who passes CET Band 6 eams RMB
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¥ 1797.17/year more than those who pass CET 4, axl those whe failed in CET
test earns 1797.17 Yuan/year less than those who pass CET Band 4.

Family financial assistance (FAMILYAS) is the last significant predictor
in both linear regressions and Heckman two-stage model. As mentioned in the
earlier part, there are two possible explanations for this result: (a) students from
low-SES families need more financial assistance from sibs and friends, and tend to
work harder academically, and then yield a higher expected earnings; (b) students
from high-SES families are more likely to obtain financial assistance in forms of
awards or gifts from the sibs and parents’ friends in return to their parents’ favor.
Obviocusly, the first explanation is mmvalid because of the non-sigmficance of

RANK. That is, cellege perfermance has nothing to do with expected earnings.
Table 4.38Non-parametric Correlations Analysis

FathOccTy MothGocTy
FathOccTy | Corrstation Coetficiont 1.000 B861()
Sig. (1-talled) i 000
N 100 8503
MothOceTy | Corrwlation Cosfriclent 881() 1.000
Sig. (1-talkied) 000
N 5903 9602
FAMRYAS Gorvehation Coefficlent AT A58
Sig. {1-tahed) 000 000
N 5283 6224

" Comelation is significant gl the 0.01 level (1-talecd).

Table 4.38 is the non-parametric correlations analysis result of Family

financiat assistance amount with parents’ occupation type. Since Family financial
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assistance amount is a scale variable, and FathOccTy and mother’s occupation
type are categorical variables, Kendall’s tau-b correlation test is applied, which is
good for both scale and ordinal variables. The test shows significant results
between family financial assistance and parents’ occupation type, and they are
both positively comelated. Considering the coding sequence of the value of
occupation type is ascending from lowest level to the highest tevel, students’ with
higher occupation type parents’ get more family financial assistance, and vice
versa. Therefore, the second pessible explanation is supported by the result i.c.,
FAMILYAS positively correlated with expected initial annual eamings because of
the family socioeconomic status. In the mmeanwhile, since the coefficient shrinks
by introducing Heckman two-stage method to control for selectivity bias, as
explained in the preceding part, the shrinking of coefficient indicates the
collineanty with latent SES variables,

Amount of scholarship (SCHSHIPA) ts also a significant predictor in all
models. However, after controlling the selectivity bias of cwrrent employment
status, the coefficient of SCHSHIPA increases. It indicates that by taking out the
family socioeconomics status’s effect on the current employment status, the real
impact of scholarship amount to the annual eamings is actually larger then people
nermally think. In other words, family SES doesn’t have collinearity with

scholarship amount; mereover, its effect on employment status reduces the
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scholarship’s effect on eamings. If all family SES factors held constant, the more
scholarship a student is awarded, the higher wage he or she makes, Table 4.39
provides the evidence to this explanation. Amount of scholarship has no significant

correlations with most of the major SES variables.

Table 4.39 Kendalf's tau_b Correlation test of SCHLP and SES characteristics

FathOccTy | MothOeeTy | FHSL | MHSL | SchahipAmat
FathOccTy | Com. Coat. 1.000 BBI() | 56340 { -467(™) -011
Sig. (1-taled) . 000 000 e | a2
N 2100 BIO3 B028 8850 9208
MothDccTy | Corr. Couf. 881(*) 1.000 -4580} | -535(~) 014
Siy. {2-talled) .000 ) 000 000 o
N 8903 0602 94487 ™75 8583
FHSL Corr. Goef, - 534} A3 1.000 | S460) ot2
8ig. {-tabled) 000 000 ; 2000 008
N 9026 a7 o74s | 0848 %623
MHSL Corr. Coef. -A57("") -531{*) 548¢) | 1.000 -016{")
Sig. (3-talled) 000 000 000 ) @32
N 5850 9475 os4s | o611 8588

™ Correlation ls significani at the 0,01 level (1-laded).
* Comelation ks significant al tha 0.05 loval (1-tallad).

Four other predictors are non-significant, including overall class ranking
(RANK), miscellaneous expenses (MISCLEXP), ownership of institution
(OWNSHP), mothet’s occupation level (MOTHOCLV) and orgin type

(ORGNTYPR).

1V4  Alternative Models
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1¥4.1 Alternative Model 1: Heckman Two-stage Estimates with
Institational Characteristics

In the preceding parts, 6 of the independent variables have been identified
as significant predictors to college graduates’ expected initial anrual earnings, and
they are believed to correfate with earnings through the latent effect of family
socioeconomic status. Besides these 6 independent vartables, are there any other
factors, altematively also impact the earnings, but is independent to family
socioeconomic stams? An alternative model is built to test such factors,

Exogenous factors like ownetship of the institution and matriculation type
are not examined in the previous models, which might also have impact on the
college graduates’ initial eamings. In China, though the majority of the higher
education institutions body is under public ownership, as mentioned in the
previous chapter, since two decades ago, private or semi-private higher education
mstitutions have emerged to become a more a_nd inore important component of the
higher education system. These so called “Min Ban”, or people run institutions
recruit students nomally with lower academic preparation and charged them
higher tuition and fees. In fact, these private or semi-private colleges and schools
are in general less comparative and reputable than their public couaterpart. Might
the ownership of the institution contribute to the variation of the earnings of their

graduates? In the meanwhile, matriculation type of the college students could also
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influence the graduates’ earnings for the same reason. Almost began in the same
time with the emerging of multi-ownership of the tertiary institution, the
matriculation type of college enrollments were diversified, As mentioned in the
earlier chapter, public institutions were allowed to charge more tuition and fees to
recruit freshman with lower College Entrance Examination (CEE) score beyond
the national college enrollment annual quota designated by the ministry of
education. These students enter the college with out-of-plan matriculatior status or
go to non-public institutions pay more tuition and fees to the schools. For sure,
these students are financially different from their public counterpart, which implies
the potential differences in family social economic status, Hence, both ownership

of the institution and matriculation type of the student could impact the eamings.
Table 4.40 Altemative Model 1 with Heckman Two-stage Method

Humbey of oba.w= 6790, Censored obsa.=5434, Uncensored obs.=1356
wald chi’{13)~ 188.98, Prob » ¢chi’= 0.0000
Coet. s e>|x| [95% Cemf. Intervall
allls
Lambas §676,499 3.29 0.0QLe+ 2700,916 10652,08
zho 0.57798
sigms 11551.86
lanbda 6676.459
POPNAY 4207.236 7.21 o 3063.115 5351,35€
CETP33 1772.2 $.27 ove 958.4574 2585,942
NXEXPC -1849.5 -2.97 0.003*e -3071 -628.006
ACRSHIPA 0.300266 3.08 0.002e+ ©.107813 ©0.492719
JasRCaT 0.452577 2.22 0.026%+ 0.053082 ¢.852092
FAMILYAS 0.04843€ 2.86 0.004%e 0.014587 0.078285
QRGILY 907.7473 0.87 0.3684 -1126.41 2951,501
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RANK 368.9055 1.17 0.24 -d46,732 984,5431
LOANRANHT 0.122949 1.681 0.071 ~0.01053 0.256424
NIPCLEXP 0.007887 ¢.2 0D-244 -0.074057 ¢.086169
MATRITYP 3924.328 1.35 0.177 -1778.62 9627.277
CWREHP 402.8587 6.1 0.922 ~7655.09 8464.612
_coaw -1611.34 -0.28 Q.78 -12855.8 9673.068
sulect

FATEOCCTL ~0.22727 -4.81 0 ~0.31983 -0.12472
MOTROCCE -0.,11822 -3.37 0.0)8 -0.21502 -0.02042
TATEZDLY -0.0729%3 -1.68 0.081 -0.1576 0.011732
MITHEDLY -06.12356 -2.72 0.007 -0.2213S -0.03588
OR@LY -0.27527 -6.01 0 =0.26503 -0.1685S5
_oons -0,55029 -20.8 o -0.60265 -0.42792

*+ gig. at sk level

Table 4.40 shows the results of alternative model 1. Both matricuiation
type and ownership of institution are not significant, which means in terms of
estimating eamings, both variables do not have significant impact on the
dependent variable when family SES factors are controlled. The result is not
surprising in fact, because the independent variable of OWNSHP and MATRITYP
themselves are composite of vanous elements. Both high SES and low SES
students could end up with enrolling in a non-public institution or an out-of-plan
matriculation status. The tricky thing here is interaction between the academic
preparation and family SES.

A good performing student could be forced to enroll in 3 non-public
institution or with an cut-of-plan matriculation status if he or she does not have a

gocd family SES. In China, college administrations highly depend on the College
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Entrance Examination (CEE), however, the bottom line or minimum requirement
of the CEE score is not strictly fixed, especially when the candidates’ score are
around the bottom line. In general, most of the colleges require more qualified
candidates than they actually allowed recruiting under nation quota from College
Entrance Examination Commission (CEEC), which is the ultimate gatekeeper of
all CEE exam takers. Consequently, the college will inform those low CEE score
candidates, especially whose score are around the bottom line, to choose if they
want to be matriculated with out-of-plan status. If the institution possesses good
reputation and prestige, even out-of-plan matriculatior is attractive enough for a
lot of students, since once they get the admission, there wiil be ne difference with
other students on their diploma when they eventually graduate. Therefore, students
with barely good enough CEE score and higher SES are more likely to choose
enrolled with out-of-plan matriculation status than waiting to be recruited by a
lower prestige institution.

On the other hand, low SES students are tnore likely to have low CEE
score. Figure 4.1 and 4.2 shows clear trends that the fewer years of schooling or
the lower level occupation a student’s parents possess, the iower he or she is likely

to score in CEE test.

Figure 4.1 Mean CEE score by Parents’ Years of Schoeling
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Therefore in general, low SES students tend to enroll in non-public
institutions or with an out-of-plan matriculation status, yet when the students’ CEE
score close to the bottom line of the admission requirement, higher SES students
are more likely to get the admissions, That is, family socioeconomic status’ impact
on matriculation type and ownership of institution could be very complicated and

with no constant direction. Consequently, MATRITY and OWNSHP are not
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significant in alternative model 1.

IV4.2  Alternative Model 2: Gender-Specific Estimates

Though exogenous variables like MATRITY and OWNSHP are not

significant, variable like gender, however, could have significant impact on

eamnings and shouid be considered as an alternative explanation. By 2000, male to

female ration of the national population is about 1.43% (MOE, 2004), and the male

to female ration of this sample is about 1.375. The discrepancy is reasonable,

Because in the sample, there is 4.68% of the observation with missing value of

gender. Due te the limitation of the data, the alternative model 2 is based on this

data set.

added in to the eammings equation. Table 4.41 shows the result.
Table 4.41 Heckman Two-stage Method Estimates with Gender

Number of obs.=€787, Censored obe.=5434, Uncensored obs.=1353
Nald chi2{12) = 159,02, Prob. > chi2=0,000
Conf. s Py x| [95% lonf. Imtarval]
nillm
lambda 7105.144 3.50 0,00 2.12B+03 1.11B+04
rho 0.608
nigma 11719.653
lambda 7105.144
POPNATY 4122.773 7.04 Qwe <.98B+023 $.28B:03
CEIvaa 1510.500 4.6 L g 1.19B+03 2.73B»03
WEKEXPC -1832.700 -3.12 0.002"~ -3,15Bs03 +7.18BE+02
SCHEHIPA Q.285 2.9 G.0034* 9.4CE-02 4.77E-01
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LOAMAMNNT 0D.140 1.97 0.048%¢ 1.038-03 2.78E-01
VBERCAT 0.446 2.2 0,028+ 4.84B-02 8.44B-01
TANILYAZ 0.048 2.94 0.003* 1.58B-02 7.3B-02
X 1549.800 2.52 0.013* 3.46B+02 2.75E+03
ORARLY 997.5%34 0.95 0.341 -1.05E+03 3.058+03
WIECLEXP 0.010 0.24 Q.802% ~6.86B-02 8.798-~02
RARK 266.442 0.64 0.299 ~3.52B¢02 8.86B+02
_cons 1135.970 0.41 0.681 -4.238+03 6.57B:03
salact

PATHOCCL -0.230 ~4.87 [ =3.238-01 -1.38B-02
MOTROCCL -0.113 -2.26 0.034 -2.11E8-01 -1,50B-02
PATHRDEV -Q.076 -1.75 0.08 -1.61B-01 8.948-03
MOTHEDLY -0.128 -2.71 ¢.007 -2.21E-01 -3.55E-02
ORGNLY -0.277 -6.03 0 -3.666-01 -1.87B-01
_<cons -0.550 ~20.6 ¢ -6.036-01 ~4.98R-02

**: 51g. at 5% leval

The Heckman two-stage estimator model gives a significant inverse mill’s
ratio value (3.50 > 1.96), indicates the existence of selectivity bias causing by the
latent SES factors. The overall model fit is also very good (Prob, > Chi? =0),
which means the model fits the sample and is valid to be used on the whole
population. Sex is shown significant in the alternative model 2, with a coefficient
of 1549.801. That is, a male college graduate statistically eams 1549.801 Yuan
each year more than a female. This result is quite intuitive and reasonable, and it
concurs the previous studies done in other countries like the United States
{Taubman & Wales, 1974),

Considering the significant impact of gender on the earnings estimation, a

gender specified test is conducted to examine the gendet’s impact on earmnings and
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other predictors throughout.
The sample is divided into two sub-groups by gender, and then Heckman
two-stage model is applied to each of the sub-group to estimate the same set of

independent variables’ correlation with eamings.

Table 4.42 Heckman Two-stage Method Estimates on Sub-groups by Gender

Number of oha=4$162, Censored Number of oba = 2583, Censored obs =
obp=3228, Uncensored cbs=934, Wald 2172, Uncensored obe-417, Wald
¢hi2(11) =227.33, Prod > chi2-0.0000 | chiz (11} -78.94, Prob > chi2«~0.0000

Male Female

Coet. %  EATY| Cont, . b 3R]
millas
laak@n 736E.686 2.86 0.0044% 8714.371 2.4 0.016
rhe 0.60435 0.75291
algma 12168.8 11574.23
POPMAT 4077.277 S.48 qQer 4227.04 4.75 one
CRTPED 2852.419 5.1 Oaw 232,1256 .37 o.714
OROGNLY 1232.415 0.85 0.2394 70.87265 ¢.05% 0.961
WEXXPC -208€6.42 -2.68 0.007*= -1893.93 -1.93 0.054
RANX 399.6663 1.08 0.396 -199.864 -0.38 0.717
SCHERIPA 9.211707 1.73 0.083 0.417456 2.68 0.007+*
LOARAMHT 0.118854% 1.8 0.134 0.325511 1.88 o.066
JBERCAT 0.2452%4 0.@8 0.377 0.650622 2.36 .01
TAKILYAS 0.049002 2.34 0.019%e 0.041804 1.7 0.09
NIECLEXP . -0.0L443 -0.3 0.7€3 0.091413 1.26 ¢.207
_toas 2021.458 0.62 0.538 120.6764 ¢.02 ¢.582
welect
FATBOCCT -0.24745 -4.16 0 -0.17475 -2.25 0.035
MOTBOCCL ~0.22637 1.594 0.9052 ~0.05705 =-0.72 0.471
FATEXDLY -0.06011 -9.9 0.363 -0.19565 -2.139 0.017
WOTAXDLY -0.14%41 -2.46 ¢-014 -0.07311 -0.98 ©.227
ORQNLY -0.30442 -4.54 0 -0.168523 -2.62 ©.008
_cons -0.50017 -17.17 0 -D.72733 -16.05 o

*4; 3ig. at S% level
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Table 4.42 shows the results from both sub-groups. With family SES
factors and employment status selectivity bias controlled, male graduates and
female graduates appear to have quite different characteristics in terms of earnings
estimation.

Table 4.42 shows that, for a male college graduate wage eamer, a popular
major will bring him 4077.3 Yuan more per year, every level of College English
Test passage will bring him 2852.4Yuan more per year, a fraditional student status
{no working experience before graduate) will bring him 2086.4 Yuan more per
year, and finally, every Yuan of family financial assistance wilt bring him 5 cents
more earnings per year. For a female college graduate, a popular major will let her
earn 4327 Yuan mote per yeat, every Yuan she spends in job hunting and gets from
scholarship is believed to bring her 0.65 Yuan and 0.42 Yuan more wage earnings
per year.

Table 4.42 also shows that popular major is the only independent variable
that is significant for both the male and female sub-samples. The other
significant factors are different for the two sub-samples. For example, CETPSS,
WKEXPC, and FAMILYAS are significant for males but not females; and
SCHSHIPA and JBSKCST are significant for females but not maies. In other
words, in the current high-skill labor market in China, male college graduates will

benefit a lot more from college education if he is from a high SES family and
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masters English better. On the other hand, for fernale college graduates, her
scholarship awarded is quite important for her eamings, so is how much she
spends on job hunting. In short, the determinants of initial earnings are quite
gender specific; and the labor market in China appears to operate different for
male and female college graduates.

It shovld be noted that the number of significant predictor declines
dramatically, i.e., drops from 6 to 4 for male and 6 to 3 for female. Why the
significance of the independent variables change so dramatically? Let’s take a look
at the correlations between gender and the 9 independent variables in ali previous
models. Since some of the variables are ordinal variable, nonparametric cosrelation
test is conducted and partial correlation analysis is also conducted for the

reference.

Tabie 4.43 Nonparametric Comelation and Partial Comatation Table

Gonder

Nonparamatric Pardal
Expacted annual earnings Correlation =017 o585
Popular major Correlation A6~ 414
CET Passage Gorralation -.309" 130"
Origin Lavel Correlation - 13 - 076"
working expertencs Corralation Re o 005
Class ranking Correlation ez 45
Amount of scholaship Cormrslation - g4 -038
Amount of student loan Correlation A15% JA02*
dob Sasking Cost Correlation -o32~ -008
Famity finsncial assistancs Correlation -.03g* -004

» " Comstation is significant at the 0,05 leval (1-talled),
» Controt variables n Partlal comslation analysis= Father's Occupation Level & Mothar's Occupation Level & Fathers
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highesl schooling level & Mother's highest schocling level

Clearly, in Table 4.43 all 9 independent variables have significant
correlation with gender based on nonparametric test. Stnce the estitrnated equations
based on male and female sub-samples removes the influence of gender, the
reduction in the number of significant predictors in the gender specific alternative

mode] equations is reasonabie.

Table 4.49 Coefficients Comparison Aggregate vs. Gender Specific Model

Coaf.
Hale all Fesrle
POPMAT 2077.277¢% | 4125.773% 4327.04
CETP83 2852.418%* | 1510.500%* 22%.1256
WKEXPC -2086.43%* | -1232,700%* -1993.93
SCHIHIFA 0.211707 0.265% 0.417456%»
JBHRCET D.245294 D.4488r 0.650622+*
PANILYAS 0.045002~ 0.048n+ 0.041804

*r: gignuificant at 5% level

Table 4.44 reveals that the estimated coefficients of the aggregated medel
{altemative model 1) are the weighted average of those coefficients in the male
and female e¢amnings equations {(altermnative tnodel 2). Thus the estimated

coefficients of the aggregate sample lie between those of the gender sub-samples.

V4.3
Ethpicity

Alternative Modeld: Heckwan Two-stage Estimates with

Theough race, as mentioned in the chapter I1I, is not an issue in China’s case,
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ethnicity can not be omitted. China has 56 ethnicities including Han. By 2000,
8.41% of the total population was minoritiecs (NBSC, 2003). The minority
observation in this sample is 10.7%, which is a little bit higher than the national
figure. Since the Census 2000 data is the Jatest available national data set and there
is a 3-year pap between the Census 2000 and this survey, the discrepancy in
between is not regarded as a major inconsistency. Alternative model 3 examines
the ethnicity’s influence on initial earnings. Based on alternative mode! 2, ethnicity
is added in this model to estimate the earnings.

Table 4.45 Heckman Two-stage Method Estimates with Ethnicity

Number of obm=6347, Cunsored che=35084,
Dnocansorsd cbawliB3l, Wald ahii(12} »130.66, Prob > ¢hi2e0.0800

Coet, : P> |a| (95% Cont. Intervael)
=nille
laodda 6722.13 3.51 DA 2672.528 10471.73
zho C.58404
sigma 11539.623
lambda 6722.13
POMATY 4234 .568 7.09 Qe 3063.422 54405.712
CEIVEE 1360.07 4.63 Qax 1121.152 2768.988
DRANT.Y 8315.355 0.78 0.436 -1236.27 2866,983
WEEXPC -2000.98 ~3.15 0.002%* ~3244.981 -757.159
RANK 355.498 1.1 0.27 -276.5186 587.5116
SCREHIPA 0.269172 2.73 0.006** 0.075604 Q.462663
LOANANTT 0.161803 2.25 0.024n» 0.020978% 0.302826
JBERCST 0.053569 ¢.24 0.8027 -0.37638 0.484055
FAMNXLYAS 0.049558 2.58 0.003** 0.018%958 6.082158
O ecLExpP 0.01x23 ¢.28 0.776 -0.07246 0.09705%
axx 1429.903 2.29 0.022ns 203.1631 2656.643
TTENTY -1107.59 -0.86 0.383 -3622.€2 1414.451
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_Sone 2767.767 0.96 0.33% ~2882.88 8398.214
anlegt

PATHOCCL -0.24437 -5.08 0 -0.33%08 -0.14564
WOTACCTL -0.11442 -2.22 0.026 -0.21543 ~0.01342
FATHRDLY -0.12109 -2.28 0.023 -0.22536 -0.01831
NCTHRDLY «0.15042 -3.13 0.002 -0.24487 ~¢.0S618
ORGILY -0.26711 -5.59 0 -0.3608 -0.17242
ETHNY -0.046882 -0.8 0.548 -0.20838 0.110742
_oons ~¢.45372 -6.12 0 -0.6521% ~0.33528

«*a; pigniticant at 5t level

i33

Table 4.45 shows the result of the altemative model 3. Ethnicity as an

independent variable in the eamings equation is not significant, which means in

camnings equation, ethnicity does not have a significant impact on the initial

eamings. However, the Inverse Mill’s Ratio (Lambda) of the selection equation is

significant (z = 3.51 >1.96) with ethnicity as a selection variable. Ethnicity has

indirect impacts on earnings. From alternative model 2 fo alternative model 3, the

only change in the selection equation is adding ethnicity as a latent family SES

variable. Therefore, all differences between these two models should attribute to

selectivity bias causing by ethnicity. Table 4.46 shows the detailed differences.
Table 4.46 Coefficients Comparison Alternative Model 3 vs. Altemative Modei 2

Alternative ¥odel 2 Alternative Nodel 3
Counf. P>la| Cowt. Bx|u]
POMMAY 4122.772 Qe 4224 .568 o==
CETPEB 1810.500 o2 1960.07 Qar
QR@NLY 997,924 0.2% 815.25% 0.44
WEEXFC =1%9322.700 0.002*" ~2000.98 0.002+4*
RANE 266.442 0.299 355.498 0.27
SCEOHIPA 0.285 0.003%* 0.2691713 0.00E=*
LOANAMNT 0.140 0.048%+ 0.1618013 0.0248*
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JBEXCHT 0.448 0.04d8** 0.053562 0.81
FAMILYAS 0.048 0.Q03%* 0.049558 0.D03ee
MISCLEXP 0.0l 0.808 0.0123 0.78
EEX 1542.601 0.012%* 1439.903 0.032%*
ETHRY -1107.59 0.3%

s¢: plgnificent st 5% level

By adding ethnicity as a latent SES variable in the selection equation, job
seeking cost (JBSKCST) becomes no longer significant in alternative modet 3
comparing to alternative model 2. And the coefficients of other 7 significant
predictors also change accordingly. All these changes ascribe to ethaicity’s indirect
tmpact on initial earnings. Therefore, the evidence is clear. Although ethnicity as
an eamings predictor is not significant in the eamings equation, it impacts the
carnings as a latent SES factor embedded in the process of college education and
labor market selection.

Though the determinants of initial earnings in the labor market for college
graduates are identified and quantified by this investigation, the reason why there
is gender and ethnicity based differences is not adequately explained by the

models,

IV.5  Determinant of Employment Statas
--A Probit Analysis
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Several significant independent vaniables were identified by the preceding
analyses and the family sociceconomic status’ impact on initial earnings was also
captured by the modeis with Heckman two-stage methods. However, the
mechanisin of how the family SES factors influence the college graduates’ initial
eamings remains unclear. Multiple reasons might jointly yield the result, and the
mechanism could be very complicated. One assumption is: family SES factors
impact a college graduate’s initial ¢arnings through the process of employment,
e.g., whether the student gets a job offer. That is, the likelihood of getting a job
offer affects a college graduate’s decision of what kind of job offer he or she will
take (i.., low pay or high pay job). During the process of employment decision
making, family sociceconomic status factors and other factors, in turn, influence
the propensity to get a certain wage-level job offer and then, the initial earnings.

To estimate the impact of these factors on initial earnings of this
assumption, a probit analysis is employed. Since the variable of current
employment status (CES) has two values: 1 and O represent “emnployed” and
“unemployed” separately. There is no truncation selection problem. Table 4.47

shows the result of the probit estimates.
Table 4.47 Probit Estimates of Likelihood of Employment

Number of obe - 5230, LR chi’{18) - 209.43, Frob > chi*=0.0000

Log likelihood = -3325.8231. Peeudo R*eD.0100

Cost.

P> x|

[35% Cont.

Intsxvall

FATHEDLY

-0.108

-2

17

0,03+

-2.058-¢1

-1.02E-02
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CETFS0 -0.208 -7.7 [ -2.58B-01 -1.538-0]
WEEXPC ~D.1%6 -4.87 O*e -2.75B-0¢1 ~1.17B-01
POPNAMY 4.150 3.84 [ 7.37B-02 2,27E-01
aXX 0.16% 4.28 Gte 9.048-02 2.448B-0)
IATRITYP 0.434 2.72 L0074 1.21E-01 7.46B-01
OWNEHP 1.206 4.74 gwe 6.42EB-01 1.56E+00
FTHRY -0.139 -1.7 .02 ~3.00B-01 2.17B-02
FATHOCCD -0.4053 -2.14 0.256 -1.458-D1 31.86E-02
NOTHOCCL 0.052 1.05 ¢.221 -4.458-02 1.48B-01
XOTHEDLY 0.030 0.66 o.509 -5,99e-02 1.218-01
ORGNLY -0.083 -1.87 0.061 -1.70E-01 1,968-03
RANK -0.022 -0.98 6.338 -§_64B-03 2.288-02
BCHLY -0.012 -0.3 0.767 -9.37B-02 £.91R-02
LOAN 0.074 1.45 0.147 =2.61E-02 1.75B-01
JBERCET 0.000 ~0.47 0.641 -3.038-05 1.87B-05
_couns -0.950 -4.1 0 -1.40B«00 ~4.968-01
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Dependent variable is CES

*+, ajgnificant ar 5% level

Shown in Table 4.47, there are seven significant independent variables in
the probit model, which means these seven predictors determine the likelihood of a
college graduate getting a job offer when he or she graduates, More specifically,
popular major (POPMA), gender (SEX), matriculation type (MATRITYP) and
ownership of the institution (OWNSHP) have positive coefficients while father’s
education level (FATHEDLYV), CET passage (CETPSS) and working experience
(WKEXPC) have negative coefficients. The coefficient for popular major is 0,150,
which indicates that a popular major results in a 0.15 standard deviation increase
i the predicted probit index. The coefficient for working experience is -0.196,

which indicates that previous working experience decrease the likelihood of
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getting a job offer by 0.196 standard deviation in the predicted probit index.
Accordingly, the other coefficients for the predictors are interpreted in the same
way.

Obviously, a male praduate from a public institution recruited under
national recruiting plan with a popular major has higher probability to get a job
offer, however the passage of College English Test (CET) decrease the probability
of employment, so is the previous working experience. Most of the significant
predictors coincide with the previous earnings estimates in terms of their impacts.
However, for CET passage, the propensity of getting a job offer is totally different
from the earnings prediction in the previous parts. One possibility to interpret this
inconsistency of the propensity is that: during the process of employment and job
hunting, a high leve] of CET passage yield a high self-expectation for the college
graduates in job hunting, which consequently results in a lower employment ratio
comparing to that of those low level CET passers. Table 4.48 provides the

evidence to support this explanation.

Table 4.48 CET Passage by Current employment status Crosstabulation

CETPrssage Gurrent emplayment status Empioyed / Non-eempiayed
Nonempicyed |  Employed Ratio
Fall \ No score 1019 1226 1.20314
Band 4 1712 2830 1.653037
Band ¢ 1713 1170 0683012
Totd 4444 5226 1.175968

Shown in Table 4.48, the employed to non-employed ratio for Band 6
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passage is omly 0.68, which is enly 41.3% of the ratio for Band 4 passers (1.653)
and 56.8% of the ratio comparing to those do not pass the CET test. The
propensity is very clear that high level CET passage is correlated with low
employment rate.

Another possible explanation is that the high CET passers are very likely to
continue their higher education at graduate leve] after graduation, since 2 Band 6
passage is a requirement for most of the graduate admission in China.
Unfortunately, due to the limitation of the data set, this evidence of this
assurnption is not available.

Father’s Education Level (FATHEDLY) also has negative correlation with
current employment status, which seems quite counter-inmitive. The rational for

this negative refationship is quite similar to that of CET passage. Table 4.49

provides the evidence.
Table 4.49 Fathar's Highest Schoaling Level by Current Employment Status Crosstabulation
Gurvent smployment status | Employed / Nonemployed
Non-employed Employed Ratio
Grachuta 108 102 0.962
undergraduate 710 670 0.944
Fathwar's
Assochte 652 599 0.803
highest
High school 1208 1569 1.299
" It 1337 1250
T Juntor high 1070
eletertary 585 813 1.390
likterate or semiiiierate 103 133 1.201
Tota) 4434 5213 1.176

The propensity shown in Table 4.49 is manifest: college graduate with a
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low-educated father is more likely to accept a job offer then their high-
patrilineal-educated counter part. To be remembered that, the median of father’s
education level for this sample is high school and the 1:I turning point of the
employed / non-employed ratic cuts right through high school level. The possible
rational behind this phenomenon could be that more educated father transmits
higher educational and occupational aspiration to the offspring and tends to
encourage the next generation to pursue higher degree after graduation or to spend
more time on secking high level occupations. College graduates from families with
high patrilineal education level face less financial pressure to work immediately
and therefore the likelihood of employment declines accordingly.

The other significant predictors are guite intuitive. Working experience has
negative correlation with employment status for the similar reason provided in the
previous eamings analyses. Popular major, gender, ownership of the institution and
matriculation type have positive correlation with employment status also for the
stmilar reasons expiained in the previcus eamings analyses. Note that, most of
such significant predictors as working ¢xperience, matriculation type, ownership
of the institution, poputar major, are comrelated with famify socioeconomic status
or it is SES variabie itself like father’s education level.

To conclude, various factors including SES factors influence college

graduates’ initial earnings. The process of employtent is one important channel
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that family socioeconomic status transmits its impact from generation to
generation in tertns of initial earnings. The magnitude of the effect is measured and
guantified via both direct and indirect means by this study, yet the other
explanations or mechanisms are not provided by this study and are subject to

further research.
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CHAPTER VY

SUMMARY OF FINDINGS AND DISCUSSION

This chapter summarizes the findings of this study based on the four key
research questions: (1) Does higher education experience affect college graduates’
initial earnings? (2} Is there any significant difference in initial eamings for college
students from different socioeconomic backgrounds? How different are they? (3)
Does the effect of family socioeconomic status on college graduates’ initial earnings
operate through higher education? (4) Are factors that influence initial eamings

different for male graduates and female graduates?

V.1  Higher Education Experience Does Affect College Graduates’
Initial Earnings

Higher education experience has several measures, among them three kinds
of attainments are specified and estimated in this study. College English Test (CET)

passage, merit-based scholarship and overail class ranking are examined. Both CET
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passage and scholarship are found to be significant predictors to college graduates’
initial eamnings in the pilot multiple regression analysis, stepwise regression and
Heckman two-stage models, while overall ¢lass ranking is not found any
stgnificance in any of the models. These results indicate that some, not all, measures
of higher education experience have impact on the graduates’ initial eamings.

The impact of CET passage on the inittal earnings is quite substantial. The
result of altermative model 3 reveals that, with selectivity bias cormrected, holding
others constant including gender and ethnicity, every level of CET passage will
bring 1960.07Yuan more to a college graduate’s pocket every year, which is about
9.3% of the mean total annual eamings.

The merit-based scholarship’s impact on initial earnings is also quite
significant. According to this investigation, every Yuan of scholarship a student gets
during his or her school years will bring 0.27 Yuan more to his or her initial annual
carnings.

All these evidences reveal the strong impact of higher education experience
on initia) earnings. Students with better college performance earn more than their
colleagues, and the garnings gaps are quite substantial. The benefit of the quality of
college education is realized in the labor market. From the perspective of Human
Capital Theory, the quality of the skilled labor is significantly valued in China’s high

skilt labor market nowadays. This study provides the first quantitative estimate of
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higher education experience’s contribution to individual’s initial earnings with the
carrection of selectivity bias,

However, overall class ranking does not show any significance in any of the
analysis in this study. There are several reasons that may explain such result. First,
the self-reporting ranking datz is not very reliable. Students may exaggerate their
coliege performance. Second, the quartile ranking could vary substantially from
college to college. A third guartile ranked student in a prestigious cotlege could be
ranked first quartile in an ordinary college. The third possibility is that the overall
racking may pot actually have impact on initial earning at all. Due te the limitation
of data, this investigation is not able to go further beyond these explanations on this

item. The argument is subject to future research with more information.

V.2  The Difference in Initial Earnings for College Students From
Different Sociocconomic Backgrounds is Significant

Socioeconomic status has been found significant in terms of its impact on
one’s earnings in the studies of developed countries such as the United States. This
study uses advanced econometric method to examine the impact of SES on initial
earnings in China.

This study finds that family socioeconomic status does influence college
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graduates’ initial eamings in China, by applying Heckman two-stage method both
direct and indirect SES factors are examined. The comparison of
non-selection-bias-controlling multiple regression and two-stage model reveals the
impact of the latent SES factors is also significant,

The most profound finding of this study is using indirect approach to identify
and quantify the impact of latent SES factor on initial earnings. This study finds that
latent SES factors including parents’ education level, occupation level and origin
influence college graduates’ initial earnings indirectly through non-SES factors, for
instance popular major, working experience and scholarship. When the self-selection
bias of family SES is controlled, the size and significance of the coefficient of other
independent variables change. It is fair to say that family socioeconomic status
permeate through almost every aspect of college education and employment process
ard influence an individual’s initizl earnings.

The way by which the SES background affects eamings is also examined by
this study. Though the embedded mechanism could be quite complicated and ascribe
to muitiple reasons, one important reason is revealed by this study. Family SES
background influences the initial earnings through the employment process. That is
famity SES first influence the college students’ college attainment, ¢.g., the outcome
of college education, which in turn influence the self-expectation of a certain level

of job position and influence the decision making when the students graduates. High
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SES graduates have less financial pressure yet more social/family resources to
search high pay job and, tend to accept 2 job offer unhurriedly, while low SES
graduates tend to accept available job offers more quickly due to their family
financial pressure and self-selection. Through such channel family SES’s influence
infiltrates into the initial earnings.

One interesting phenomenon found in this study of employment is that
though higher leve] of CET passage brings more earnings to the college graduates
and high SES students tend to pass higher level CET, however, the employment ratio
of high CET passage students are lower than low CET passage students, A possible
reason is that high CET passage students also tend to pursue higher degree beyond
college, invest more in their hutnan capital to development better career in the future.
Therefore, high CET passage yields high eamings but iow employment ratio. This

explanation has to be verified by further research.

V.3 The Effect of Family Socioeconomic Status on College Graduates’
Initial Earnings Operates Through Higher Education

This study finds evidence to support the statement that family SES coperate
through higher education to influence initial eamings. Popular major and CET

passage are found to be significant determinants of initial earnings, and both
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predictors have significant correlation with family SES, The above findings suggest
a logical chain of conngctions between SES, higher education and earnings.

College graduates from high SES families are more likely to enter a
prestigious college under the national recruitment plan, study in a popular major, and
have a high probability to pass CET Band 4 or even Band 6; while those from a low
SES families are more likely to enter a less competitive institution with an
out-of-plan matriculation, study in a non-popular major and have a low probability
to pass the CET test. At graduation, high SES students are more likely to get a
higher-paying job and end up with higher initial eamings, while the tow SES
students are more likely to end up with lower initial earmngs. The already better off
students tend to harvest more benefit from the process of college education, yet the
already worse off students tend to derive less from higher education.

Thus family SES influences individual initial earnings through higher
education. However, whether higher education amplifies or mitigates the eamings
gap remains unsotved due to the limitation of the data set, Since the survey does not
carry information before the college years and does not provide controlling groups
of high school graduated workers, the initial eamings gap (if the coilege graduates
would not have attended college and have entered the labor market directly after

high school graduation) is not available.
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VY4  Factors That Influence Initial Earnings are Different For Male
Gradnates and Female Graduoates '

Gender specific analyses find the earmings equations for male and female
college graduaies are quite different. Popular major is the only independent variable
that is sipnificant for both the male and female sub-samples, while all other
predictors are different. In the cusrent high-skill labor market in China, male college
graduates will benefit a lot more from college education if they are from a high SES
family and master English better. On the other hand, for female college graduates,
their scholarship awarded is quite important for the earnings, so is how much they
spend on job hunting. In short, the determinants of initial earnings are quite gender
specific; and the labor market in China appears to operate differently for male and
female college graduates.

Though the eamings equations have been ¢stimated by this study and the
predictors are identified for each of the gender group, the mechanism behind this
pattern is unclear. Since this study only examine the eamings factors from the
perspective of an individual, the macro-economic setting is not assessed. Apart from
schooling, personal, and family characteristics, the examination of some other

equally important ¢lements of earnings are not conducted in this study such as labor
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market preferences or discrimination, labor supply and demmand and national
economic growth. Without the assessment of these important components, the
explanation of why male and female college graduates have different earnings
equations is not feasible. This gap is to be filled by the future research.

The confribution of this study on the gender issue is to capture the different
characteristics of earnings equations for male and female college graduvates and

provide a quantifiable base line plus reference for future studies.

¥Y.5 Discussion

By exploring the responses to the four key research questions, this study
finds the significant impact of family socioeconomic status on college graduates’
higher education experience; and through this impact SES influences initial
earnings in both direct and indirect means. The process of employment plays an
important role as a medium to transmit the influence the family SES to initial
earnings. Other factors like school characteristics and personal chamcteristics are
also found to have significant impacts on initial earnings. Family socioeconomic
status has broad influence in many aspects that determine the college graduates’

initial earnings.
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Similar study has not been conducted in China before, By adopting more
advanced econometric technique, this investigation portraits the first image of the
family SES’s influence on college graduates’ initial eamings in 2 quantitative
manner. It provides an understanding of the current situation of the high skilled
labor market in China after a serial of higher education reforms and pational
economic policy adjustments. This finding may help policy makers have a
quantifiable perception of the relationship between family SES and returns to
higher education and facilitate educational policy making in the future. Ultimately,
this finding could help the policy makers make more pro-disadvantaged polici;as
and lead the ongoing higher education reform to a more egalitarian direction. For
example, the finding suggests that more egalitarian college admission and
financial aid pelicies should pay more attention on students” family socioeconomic
background. Higher academic standard may need to be applied on students from
high SES background in the same institution to make the admission more equal. In
the meantime, lower academic standard may be applied to low SES students for
merit-based scholarship to give these disadvantaged students equal opportunity to
offset the impact of low family SES.

This study explores earnings difference between male and female graduates.
According to the sample, without controlling for other factors, male and female

graduates have about the same initial earnings. Referring to Table 4.2, mean initial
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annual earnings for female and male graduates are 21133.56 Yuan and 21144.35
Yuan separately;, the difference is only about 10 Yuan per year. However,
according to the alternative model 2, after controlling for SES and other factors,
male gradvates have an advantage of 1549.80Yuan (refer to Table 4.41) per year
over female. The reason why male and female graduates in the sample have equal
mean initial annual eamings is because the female graduates tend to have higher
SES background in the sample, i.e., female graduates’ mean parental schooling
years and median patrilineal occupation level tend to be higher them male
graduates (refer to Table 4.2). This finding may provide helpful information for the
future policy making in such areas as education, employment and social welfare to
promote the equal opportunity for female,

For example, different samings equations derivedt from this study could point
out the direction for future affirmative action policies in the job placement. The
different earnings equations could guide the policy makers to make policies or
laws to balance the specific earning determinants for different genders to make the
average wage and employment opportunity more equal for female, Also, the
finding of 1549.80Yuan annual earnings gap between genders (when family SES is
controlled) provides strong evidence to support the different salary standards for
female and male. Instead of a seemingly egalitarian unified salary standard for

both genders, gender specific salary scales could indeed equalize female’s eamings

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



151

wtth that of thetr male counterpart.

The finding of ethnicity’s indirect impact on initial earnings could also draw
the attentions of the public and the policy makers. Since the previous study did not
correct for self-selection bias, and therefore was not able to find the signiftcant
immpact of ethnicity’s on initial eamings. The finding of indirect impact of ethoicity
on eamings in this study could provide a rationale for an affirmative action policy
for minority college graduates in working place.

The findings of this study also illustrate that the value of human capital has
been realized in the current Chinese labor market for college graduates, higher
education experience does make different in terms of earnings. This may facilitate
the macro-leve! policy making by providing more accurate and quantifiable
measures, especially in higher education financial reform, national man power
strategic adjustment and the development of non-government post-secondary

education.

V.6 Limitations

Though this is the first study in China to ¢xamine the influence of family

SES on initial earnings with correction for selectivity bias, several limitations of

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



152

this study could be improved in the future. First, due to the data limitation, college
graduvates as the only targeting group could not illustrate the situation of the whole
spectrum of Chinese working force. Second, due to the lack of inforration on
other cohort, assessment of whether higher education amplifies or mitigates the
eamings difference causing by family SES is not applicable. It makes this study
impossible to issue any precise policy recommendation to improve the inequality
in higher educaticn and employment. Third, information on nor-cogritive abilities
is not available in the data, which prevents this study from differentiating the effect
of ability bias of the individvals. Fourth, macro analysis such as the
supply-demand chain and labor market preferences are not conducted in this study,
which could help to explaining some findings of this study in greater details and
broader context. Fifth, the information of current employment status of this sarple
needs special attention. College graduates are quite different from ordinary job
seekers in the labor market, in terms of the timing and likelihood of getting a job.
Though graduates might not have a job offer by the end of the survey, they were
very likely to get employed soon.

In addition, all data of this sample is self-reported, which means the data
might have distortion and the distribution might not be perfectly random. Though
the survey designer (IEE-PKU) tried to avoid the normality problem, the process

of questionnaire distribution and collection could still be problematic for several
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practical reasons. However, this is still the best most current data available.

Some information such as non-cognitive attributes, family wealth, parental
income and non-college-educated cohort are not collected by this survey. If these
data were available in the future, the study could be more precise. For instance, the
ability bias could be comrect for the college entrance and employment; whether
higher education exaggerates or mitigates the eamings gap could be identified;
family SES’s influence could be quite different when family wealth is taking into
account, Additionally, if panel data were available, a comparative analysis over
time will derive more useful information gspecially the trend of socioeconomic
development.

Therefore, several survey designs could be improved in future data collection.
First, instead of judgment-stratified sampling scheme, a randlom sampling scheme
could betier represent the characteristics of the population. More specifically, at
institution level, the participant institutions should be randomty selected from all
the public institutions under the Ministry of Education, After the institutions are
located, questionnaires should be distributed randomly among students, This
random sampling scheme will avoid the data distortion causing by applying
arbitrary sampling ratic on different sample stratums. Second, the guesticnnaire
shouid involve questions about students’ family income and wealth information.

Though direct questions such as: “How much do your parents earn?” or "“What is
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the total value of household asset?” are not appropriate, indirect questions like
number of cars owned or internal area of the house could provide useful
information about family wealth., Third, questions about non-cognitive ability
should be involved to contro] for ability bias. Fourth, more indicators of college
performance should be used to better estimate the impact of college education

experience on earnings.
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Appendix I; Survey of the Willingness on Higher Education Institution
Graduates’ Occupational Choice and Employment, 2003, (Original Chinese
version)
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Appendix IE: Survey of Willingness on Higher Education Institution
Graduates Occupational Cheice and Employment, 2003 (English translation
of the original questionnaire)

Instruction:

Please check the appropriate answer with “+™ or with brief description and
numbers.

Section E: Basic Information

1. Frequently used email address:

2. Name of institution:

3. Location of institution: Province (Autonomous District or
Municipals under central administration ) City (county)

4. Ownership status of the institution: (1) Public (2) People rum affiliated school
under the state ownership  (3) People mn institution

5. Type of matriculation: (1) under state plan (2} out-of-plan fee-paying (3)
car-marked by designated job placement (4) diploma assisting (5)
authorized diploma assisting {6) others

6. Highest degree obtained: (1) Associate (2) Bachelor (3) Master (4)
Doctor

7. Major:

Year of Birth: 19

9. Gender and ethnicity: (1) Gender: a) Male b) Female

(2) Ethnicity: a) Han b) Minority:

g

10. Origin as of enroilment:

{1) From a) Large and middle sized city b) county ¢} town / township ¢}
village

(2) From a) Province (Autonomous District or
Municipals under central administration) city{district /
county)

11. What year did you take the college entrance ¢xamination ?
Score of college entrance examination ->this score is: a)
unstandardized score b} standardized score

12. Current status of your parents’ occupation: Father .
Mother

{1) Government official (equivalent to county director and up); (2) Manager
(3) Government employee {(4) professtonals
(5} Self-employed (6) Third industry
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employee
{7) Business owner (8) Industrial worker
(9) Retired \ Unemployed \ Semi-unemployed {10) Apgricultural
worker

13. Your parents” highest academic attainment:
(1) Master {2) Bachelor (3)
Associate degree
(4) High school or equivalent (5) Lower secondary school (6}
Primary school
(7) Illiterate or semi-illiterate

14. Your current occupation status:

(1) Signed contract with employer {2) Committed :
{3) Freelancer {4) Waiting for th
employment’s decision

{5) Still searching {6) Not committed yet

{7) Graduate stody \ overseas study {8) Not apply at ali

Section IE: Academic Information
15. Even been elected student carder, and what kind of carder did you do durnng
school years?
(1) School level carder (2) Grade level carder (3) Class level carder (4)
Never
16. Are you 2 Chinese Communist Party:
(1) No (2) Yes>Member since
17. College English Test (CET):
(1} Band 4 (2) Band 6 {3) Never take test
(4) Others
18. D¢ you have other certificates than CET?
{1) No (2) Yes>Name of the
certificate
19. How do your major coincide with your interest:
(1) Very (2) Fairly (3) Barely (4) Not at all (5} NO idea
20. How do you evaluate the teaching, facility, and quality of your institution?
(1) Very satisfied  (2) Satisfied (3) Unsatisfied  (5) Very unsatisfied
2t. Do you even transfer o other programs?
{1) Never thing about it {2) Considered but no action
(3) Applied but not admitted {4) Transferred
22. Do you have a minor or double major?
1) Neo (2) Yes>Name of the

Reproduced with pemmission of the copyright owner. Further reproduction prohibited without permission.



174

program
23. Your overall academic ranking in your class:

(1) 100~75 percentile (2) 75~50% 3) 50~25% (4) 25~0%
24, Working experience (multiple):

{1) Have full time job for years before enter college

(2) Have part time job for more than 6 months—> and the job is: a) closely
related b)related ¢} irrelevant-2>to your major

{3) Have part time job for less than 6 months~> and the job is: a) closely
related  b)related  ¢) urelevant>to your major

(4) Temporary job (e.g., Tutor)

(5) School intemship

(6) None
25. Do you ever get any merit based or needed based scholarship in college?

(1} No (2) Yes—> Total amount (4 years)
26. Total amount of financial assistance from family and relatives (4 years)

27. Do you ever apply for any student loan?
(1) No (2) Yes—>Total amount (4 years)
28. Estimate of total spending for college education(4 years):

{1) Tuition (2) Tutor /
minors

(3) Lodging expenditure @) Food
expenditure

(5) Miscellaneous cost (e.g., transportation, recreation, telephone, school
supply antetc.)

Section III: Job Seeking Experience
29, T applied for firms and organizations. How many of these firms and

organizations respond positively?
(1) None (2)1~2 (3)34 (dSandup
30. Means of job seeking (bi-choice): and
(1) School job fair (2) Official job fair
(3) Though official job assigning  (4) School recommendation
(5) Self promotion (6) Family and social connections
(7) Commercial job fair {8) Others
3t, Which two kinds of information are most helpful to your job searching:
Ist _ and 2nd
(1) Job information disseminated by school (2} Career development
magazines
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(3} Commercial classified ads (4) Direct mailed want ads

(5) Information from schoo] career center (6) Job fair

{7) Head hunting agency (8) Family or social connections

(9) Direct contact the employer (10)
others

32. Are you satisfied with the information provided by various channels?

(1) Very (2) Fairly {3) Not at all
33. How do you evaluate the following elements’ impact to your career? (Check v
in the cell)

Decisive Influential Somewhat Not at all

Academic performance
Working ability

Working experience

Gender

Major / Program

Degree

Job searching skills

CCP membership / card

Reputation of school

Reputation of former

graduates

School/teacher

recomendation

Socioeconomic status

Sacial resources

P.R. relationship

Career information

Quota /  residency

| registration

Qutbreak of SARS

34. if you do not commit to any employer, how do you weight the importance of
the following elements of your future employer? (Check ¥ in the cells)
Very Fairly Barely Not at all

Location

Ownership status of the employer
Number of employee

Reputation of the emploer

Jab security

Comunitment te the employer
Salary and benefits

Future persenal development
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Consistency with personal interest
Room of self-realization
Working environment / work load
Family care takimg
Social power and resources
Others
35. To date, the rough figure of your job seeking cost , and the
breakdown is:

(1)  Resume )
Transportation
(3) Ticket to job fairs (4) Commaunication c¢ost

{5) PR. relations (5) others
36. Did you attend career seminar offered by your school?
{()No (2) Yes> times

Section 1V: Information of Job (Please skip to section V, if you don’t have a
commmitment yet.)
37. How do you know about your employer?
(1) Very much (2) In general {3) Barely {4) Not quite
38. Locality of your employer:

(1) Province (Autonomous District or Municipals under central
administration) county (City / District)

(2) Located in a) Large and middle sized city b) county c) town /
township e) village
39. When did you get the confirmation of your job? , (year, month)
40. You estimated salary / month ; plus benefit and other package,
your annual income will be
41. How are you satisfied with your job?

(1) Very satisfied (2) satisfied (3) acceptable {4) Barely

(5) Not at all
42, How long will you plan to work for the current employer?

(1) 1 year (2) 3 years {3) 5 years (4) more than 5 years (5)
Not sure yet

43. How does your current occupation match to your major?
{1) Very {2) Basically (3) Somewhat {4) Not at all (5) Not

sure yet

44. What kind of academic attzinment do you think your occupation requires?
(1) Lower-secondary (2) High school {3) Associate
degree (4) Bachelor {5) Master
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(6) Doctor
45, Qwnership status of your employer:

{1) Government (2) State owned (3) Public school (4) Public

research institute  (5) Foreign enterprise (6) Private cooperate  (7)

Public cooperate  (8) Private firm {9) other
46. Total number of employee of your employer:
47. You job type:

{1} Administrative (government, public institution, NGOs and etc.)

(2) Managerial (manager, director)

(3) Professional (engineer, accountant, teacher, doctor, lawyer, journalist and

etc.)

(4) Professional assistant {technician, nurse, secretary, treasurer and etc.)

{5) Third industry (security, salesperson, and etc.)

(6) Industnial worker

{7) others

Section V: Job Seeking Plan (for those who have not yet found a job)
48. If the employer will offer you a package including residency registration {hu
kou) settlement, relative stable salary, what is the minimum wage can you

accept? /month

49. Will you accept a temporary job offer without residency registration (bu kou)
settlement?
(1) No (2} Yes>with /month minimum wage

50. How do you think of your future job should match your major?
(1) Must match (2} Generally match  (3) Somewhat related @

Doesn’t matter

51. Ideal locality of future employment:
{1) Large and middle sized city (2) County 3)
Town/township (4) Village {5) Doesn’t matter

52. What are the major types of employers you are locking for? 1*

znd

(1) Government  (2) State own enterprise  (3) Schoot  {4) Research
institute (5) Foreign enterprise  (6) County-level public corporate
(7} Township public corporate (8) Private enterprise (%)
others

53. What type of job will you be looking for in the future? 1®

ond

(1) Administrative (government, public institution, NGOs and etc.)
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(2) Managerial (manager, director)

(3) Professional (engineer, accountant, teacher, doctor, lawyer, journalist and

etc.)

(4) Professional assistant (technician, nusse, secretary, treasurer and etc.)

{5) Third industry {(security, salesperson, and etc.)

{6) Industrial worker

(7) Farmer / Fisherman

{8) others
54, What is the most difficult thing do you encounter in your job searching and,

what kind of assistant is most needed?

Thank you for your cooperation!
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