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Original Research Article
How Many Public and Private Schools We Need

ABSTRACT

This paper demonstrates that rationality is closely related to knowledge, and personal
attainment is positively related with received education, and social development is based on the
corresponding knowledge and education. We analyzed the different functions of private and
public education, the price formation of public education, and the quantity of public and private
schools. We demonstrated the importance of education market and university ranking in the
development of education, and analyzed the proportion of people engaged in education.

JEL Codes: HOO, 121
Key words: knowledge; development; education; school.

1. INTRODUCTION

Natural science makes people know more and deeper about the universe, and technology
enables people make new products, explore more and more deep into the outer space, and
social science enable people establish cost-efficient economic and political institutions.
Education aims to impart knowledge to students, enable them understand where we come,
where we will go and what rules we need to obey.

Usually people are supposed to be rational, which means people will maximize their utilities or
profit, but this may not be true if people do not have adequate knowledge. For example, a child
cannot maximize his long-run utility before he grows up, and a young man cannot operate a
complex machine without professional training.

In the competition for survival, the people with more knowledge and physical power will win,
and education aims to impart knowledge to people, enables people master necessary
knowledge and skills, making people more rational. So rationality is positively related with
knowledge. Homogeneity will be high if education gaps among people are small, and
heterogeneity will be high if education gaps among people are great. A market may be perfect if
all economic agents are at the same level of education. The relationship of rationality with
knowledge is indicated in figure 1, and the relationship of market efficiency with knowledge gap
is indicated in figure 2.

Then, a question arises, where does knowledge come from, and who will take research of the
urgent problems that people are eagerly confronting with. In early societies, it is old people
who have accumulated valuable experience and impart them to the youth, such as skills of
making instruments, hunting, planting and so on. Gradually some experts established schools
teaching students.

Early formal schools were documented in ancient Greece, China and India, though nobody
knows exactly when the first school was created. Xiong [1] indicated that there are
government-established schools in the West Zhou Dynasty in China, schools are affiliated to
and controlled by governments, names, ranks of schools affiliated to the central and local
governments are different (1046-771 B.C.). Yang [2] indicated that Confucious is one of the
first people who established private schools in Spring and Autumn Period in China (about 520
B.C.). Table 1 indicates the top 10 oldest schools in the world.
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Figure 1: The relationship of rationality and knowledge

market efficiency

knowledge gap

Figure 2: The relationship of market efficiency and knowledge gap

Table1: The oldest schools in the world: top 10

name location time type country
Chengdu Shishi High School Chengdu 143-141 B.C. |Public school China
The King's School, Canterbury, |597 A.D Private school England
The King's School, Rochester 604 A.D. Private school England
St Peter's School York 627 A.D Private school England
Thetford Grammar School Thetford 631 A.D. Private school England
Hereford Cathedral School Hereford 676 A.D. Private school England
Royal Grammar School Worcester|Worcester 685A.D Private school England
Beverley Grammar School, Beverley 700 A.D. state school England
Gymnasium Paulinum Munster 797A.D a cathedral school |Germany
Gymnasium Theodorianum Paderborn 799 A.D. Public school Germany

Resource: Wikipedia, List of the oldest schools in the world [3].

Some scholars oppose conventional styles of schooling, indicated that the conventional
schooling would engulf the life time of a student, educational expenditure was a burden to
students, and suggested that de-institutionalizing education may be a starting point for a
de-institutionalized society [4]. Hern [5] indicated that there is no right way to educate a child,
the conventional education deadens children's natural love for learning, undercuts their
self-esteem, and limits independent thought. He suggested replacing compulsory schooling
with a wide variety of home, neighborhood and community-based education.

The conventional education system has shortcomings, and reforms have been made to meet
the demands of students. A school is a place where experts conduct research and teach
students. A school is also an authority and a third party that assures us that a student who has
received a diploma is well educated, and school is the symbol of institutional progress. School
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itself is not a problem, and the problem is what kind of school we need. We need to trade off
the benefit and cost of schools, we can reduce schools to a necessary quantity, but adequate
schools will do benefit to our society.

The outline of the study is organized as follows: Section 1 is introduction. The relationship of
career attainments and education is analyzed in section 2. The relationship of social
development with knowledge and education is analyzed in section 3. Different functions of
private and public education are analyzed in section 4. In section 5, price formation of public
education and the quantity of public and private schools are analyzed, and we emphasized the
importance of education market and university ranking in the development of education. We
present a model analyzing the proportion of people engaged in education in section 6. Section
7 is discussion and conclusion.

2. CAREER ATTAINMENTS AND EDUCATION

2.1. Entrepreneurship and Education

Advanced business education can increase the propensity of people toward entrepreneurship,
formal education can increases entrepreneurial efficiency and successful firm growth, the
number of years of formal education increase the probability of becoming self-employed [6].
On-the-job training may be more important than the quality of the training [7], expertise in
business is fundamental to the survival and success of small business [8].

Personality traits are partly developed by innate nurturing, socialization and education [9]).
Education system have a crucial role in developing the entrepreneurial traits of students, for
example, curricula are very important in the developing of independence, creativity and risk
taking [10].

Some socialists [11] indicated that the influence of education on being an entrepreneur is not
linear. Black and Smith [12] found that the effect of quality of college on returns to education
diminished as other factors were included, such as ability and demographics, and they find
that attending an elite university increase the wages of men by 11 percent and women by 7.5
percent.

Loury and Gardman [13] found that selectivity did not play a very important role on the returns
to education. Goedhuys and Sleuwaegen [14] indicated that primary education does not have a
significant impact on being an entrepreneur, but higher education has a significant impact on
being an entrepreneur.

A higher level of educational attainment does not necessarily increase risk taking propensity of
students, but a higher level of educational attainment can provides an individual with more
confidence to become entrepreneurially active, a student with a higher level of education has a
higher intention to become an entrepreneur [15].

Wu and Wu [16] reported that respondents with a diploma and undergraduate degree show
higher interest in starting a business than those with a post graduate degree. According to the
researchers, individuals with higher levels of education may have many options, which
decrease the intention to entrepreneurship of students [15].

2.2. Career Attainments and Education

Education had a positive effect on professionalism, overall performance and organizational
commitment [17]. Education has a positive effect on career development [18], and elites tend to
have more higher education in developed countries [19]. A master’s degree has a larger
positive effect on promotion probability and on the rate of salary increases [20]. Managers with
a bachelor’s degree earned substantially less than managers with a master’'s degree [21].
Degrees above masters have also been found to add significantly to future earnings, career
attainment will be positively related to number of years of schooling [22].

Many corporate leaders come from a few top ranked schools, graduating from an Ivy League
3
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school can increase a manager’ salary [21]. The more selective a school, the more likely a
student will receive a high salary [23]. Attending an elite private institution will generate
increased economic returns [24]. Baruch and Leeming [25] indicated that return from
educational attainment is significant, such as salary, promotion, satisfaction level with a job.

In July 2002, the US Census Bureau indicated that a high school graduate can get an average
salary of USD 18.900, a college graduate can get an average salary of USD 45.400, and a
graduate with a professional degree can get an average salary of USD 99.300 [18]. The rates of
return to education vary overtime, but education is becoming more and more important in
career attainment in recent years [26].

In OECD countries, people received tertiary education have the highest employment rate. The
unemployment rate of people received an upper secondary education is 13%, and
unemployment rate of people received the tertiary education is 5% [27].

2.3. Curriculum, Social Culture and Career Attainments

Curriculum is important factor that influences attainment. Loury and Gardman [13] found that
college majors had a significantly large effect on earnings. Larkins [28] found that a bachelors’
degree of science and technology yield greater returns than humanities and social science.
College majors associated with greater career attainment are engineering and business [29].
Spilerman and Lunde [20] found that the probability with an engineering major of being
promoted was high, and it is positively associated with promotion rate.

Career attainment is also affected by other variables, such as campus culture, family culture,
economic condition and geographic location [24]. School education may not be the direct
cause of salary differentials, but employers are interested in hiring intelligent individuals [30].
Effect of quality of college on returns to education was influenced by many individual factors,
such as ability and demographics [12].

3. KNOWLEDGE, EDUCATION AND SOCIAL DEVELOPMENT

Generally, education is a form of learning, in which the knowledge, skills, and habits of a group
of people are transferred from one generation to the next through teaching, training, or
research [31]. World scientific culture has provided a strong support for education expansion,
and worldly wide competition promotes economic development of nation countries [32, 33].
Goodlad and McMannon [34] indicated that the youths must be enculturated to comply with
social and political expectations, such as civility and Civitas.

Weber [35] indicated that the origins of industrial revolution can be traced to the Protestant
reformation and the rise of Calvinism. Different religions and culture are key factors that
determine the economic performance and equilibrium outcomes for a given set of institutions,
such as beliefs, world views, values and preferences of a society [36].

Education is viewed as a most efficacious instrument for modernization by developing
countries [37]. The United Nations Educational, Scientific and Cultural Organization (UNESCO)
was established in 1945 to promote intercultural understanding, long lasting peace and
development, UNESCO takes education as a fundamental human right and a prerequisite for
human development, and every child has the right to quality education. Economic and political
agreement may not adequately guarantee the long lasting order and peace, and order and
peace must be established on the basis of humanity’s moral and intellectual solidarity, which is
one of the aims of the UNESCO.

3.1. Productivity and Education

Human capital is a necessity to the social development, such as the training of general
education, firm-specific training and relevant experience [21]. Schultz [38] introduced human
capital into the production function to resolve the residual puzzle to explain economic growth.
Education can enhance productivity and make an individual earn more money, so education is
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a major impetus to development [39].

Education can promote economic growth, its influence may not be prompt, but it will show its
effect at later times. The study of Peaslee [40] suggests that there may be a lag of 8 years for
the tertiary education to play a role, and a lag of 12 years for the secondary education. But the
lag may be short in present days because of the information technology such as internet.

A certain quantitative education is requisite for economic development, but education alone
does not assure economic development, other economic factors, behavioral factors, political
factors exert varying influences to economic development [40]. It is increasingly recognized
that knowledge and innovation are key to sustaining economic growth, high level of skills and
knowledge can create and fuel knowledge based economies.

An average of 83% of today’s young people in OECD countries will complete upper secondary
education over their lifetimes. 79% of young people will complete upper secondary education
over their lifetimes in G20 countries. On average, 60% of young adults (67% of women and 53%
of men) in OECD countries are expected to enter tertiary-type A programme over their life," 3%
are expected to enter advanced research programmes, 19% of today’s young adults (20% of
women and 18% of men) will enter tertiary-type B programmes over their lifetimes [27].2

3.2. Human Capital and Education

It is acknowledged conventionally that education is a central ingredient of economic
development, and can produce valuable economic returns [32]. Smith [41] indicated that
education can promote productive efficiency, as well as individual and social development,
Walsh [42] took education as an investment because the physical input including land,
machines and labors cannot account for all the output.

Educational (or manpower) planning is a central ingredient of economic development. Inkeles
[43] indicated that education is directly related with modernization in six developing countries.
Education is more effective than other factors on modernization, such as work experience or
urbanization [44, 45]. The study of Peaslee [40] demonstrates that there is a close relationship
between economy and high primary education enroliments. The relationship between illiteracy
and poverty, hunger and disease throughout the world is accepted increasingly [46].

Education is a social investment, and can produce valuable economic returns [32]. Private
returns on investment in tertiary education are comparatively substantial, it pays off the
expenditure of an individual, and the public also benefit in the form of tax revenues and social
contributions. The net public return of tertiary education of a man is over USD 100 000 across
OECD countries, it is about three times the amount of public investment in education. The
public return of a women is around USD 60 000, it is about twice the amount of public
investment [27].

3.3. Economic, Political Institutions and Education

Education create and legitimate modern citizen and elite roles in the political system, and
emphasize the responsibility of citizenry, political development and education are reciprocally
related [47]. Modern societies are schooled, based on the allocation of authority of education,
and allocate political rights and capacities to people with appropriate credentials [4].

National educational systems have expanded rapidly after the Second World War [48],
Contemporary educational systems are politically constructed institutions, and they are
structured by political authorities to incorporate human resources. The federal government of

! Programmes designed to provide qualifications for entry to advanced research, such as medicine,
dentistry or architecture. Duration is at least 3 years full-time. Tertiary-type A programmes include
second-degree programmes, such as the American master’s degree.

Programmes are typically shorter than those of tertiary-type A and focus on practical, technical or
occupational skills for direct entry into the labor market, and they have a minimum duration of two years
full-time equivalent at the tertiary level.
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USA passed the first federal statutes and established the first federal office of education during
and after the Civil War, it is seen as a way to consolidate its position in the South [49, 50].
Communist states and other totalitarian states control higher education to form and legitimate
the political center and authority [51, 52].

We know that some basic rules have to be implemented to insure the cooperation of the
society, such as ethics, norms and laws. And a third party is important to implement the rules
and punishment in case that some person violates the rules. A third party may be a court, a
department of the government that implements the rules and punishment [53]. Laws and third
parties are important components of economic and political institutions, and knowledge and
education promote the establishment of the institutions. Figure 3 indicates the development of
culture and institutions along with that of knowledge and education.

social development Development curve

\

Democracy and human
right come into being

democracy | ...
Countries come into being
laws |
religion | Tribes come into being
language | Language comes into being
0

knowledge and education

Figure 3: The Relationship of Social development with knowledge and education
4. DIFFERENT FUNCTION OF PRIVATE AND PUBLIC EDUCATION

Public goods are non-excludable and non-subtractable [54], or non-excludable and non-rival
[55]. Obviously, knowledge has the two characteristics of public goods, and we take it as public
good. Knowledge makes education an impure public good although education can be private
managed [56]. Benjamin R. Barber [34] indicated that schools are public because they serve
public purposes, and multicultural education is essential to maintain democracy. Of course,
linguistic pluralism may be an impediment to universal literacy [46].

McCulloch indicated that a better law of inheritance and a better system of education are two
powerful instruments to reduce inequality of income [57]. Public education reduces income
inequality more quickly than private education when social income inequality is large, and
private education is more prone to higher per capita income [58].

Private schooling leads to higher growth when the gap of human capital endowments across
families is small, and public education has higher growth when the gap of human capital is big.
Public schooling leads to income convergence, while private schooling results in ever
increasing inequality [59]. So public education plays a role of redistribution of social income,
and the mount of public schools should increase when income gap increases, and it should
decrease when income gap decreases.

4.1. Private Education can enlarge income gap

We know that investment in education of a child is a question of wealth distribution between
two generations. Suppose that there are two persons in a family, a father and a son, they have
a two-period problem: in the first period, the father has to make a decision whether he will let
the boy go to school. The boy will get a normal job in the second period if he is well educated
in the first period; he will get a low income job in the second period if he is not well educated or
not educated at all. A normal job will be paid a normal salary of b regardless of the periods.

6
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The boy Will get a salary of b if he gets a normal job in the second period, and he will get a
salary of % if he gets a low income job, n=1, 2, .... Suppose the probability that the boy is well
educated is p, the cost of education is c, the rate of bank interest is r, so we have an equation:

p(b-c(1+0)*+(1-p)(2 -c(1+1)) =
_ bp(1-3)

- 1+r

e

(1)

We can see that ¢ is positively related with the normal income b, the probability p, and the
income gap (1 —%), and negatively related with the rate of bank interest.

Suppose at time t, there is a proportion «a; of families that have an income lower than c, they
cannot afford the tuition fee. Then the proportion of families that can afford tuition fees is 1-«,.
We have supposed that the probability a boy get well educated is p, then at time t+1, the
proportion of children who are not well educated is (1-a;)(1-p). The not educated plus not well
educated is gzt (1-ay)(1- p), these ehildren will have low income jobs. Suppose a small
proportion ( of those children who hawe low income jobs at time t can get normal jobs at time
t+1, then the proportion of children who have low income jobs at time t+1 will be ag+

(1-ap)(1-pY¥ a3, and itis (1-B) ag+(1-125 }{1-p). Then we have the recursion formula :

An+i™ (1H|.“"ﬂu"":1'ﬂﬁ"::l[1"'ul' @)
= gy =(0-f) 1 1P

increase, Ifp =06
Ant1 1—p. ifp=4§
dacrease ifp = f
The series will be convergent if p< 8, the series will be divergent if p>B, which means the
proportion of children who have a low income jobs will increase. Generally in an undeveloped
economy, p is larger than 3, the children wheo have low income jobs will increase.

Suppose a, has been the biggest, and a,,,= a,, and from a,.,=(p-B) a,+1-p, we can get

an:1i;iﬁ, S0 the maximum value is 1223' the proportion of childrer with low income jobs is

. & 1 1
included in the region’ 4z, | -erLB)'

. Oifp=1
= — i "
i 1if p=0iandf =0}

D1 if0<p <1

So we have a conclusion: (1) at the equilibrium point, the proportion of children with low
income jobs is determined by p and B, it is not determined by the first value ay; and (2) the
proportion of children with low income jobs will approach 0 if p approaches 1, and the
proportion will approach 1 if p approach 0 (under the condition § = 0).

4.2. The Role of Public Education

Compulsory education plays a role of redistributing social resources, enhance welfare and
make distribution more even in a society [60]. Minimum schooling laws will decrease the
inequality of income distribution [61], and the majority of individuals will be better off under a
certain level of compulsory education in the long run. Theodore Sizer indicated that public
education will give every child intellectual and civic tools, and enable children to have decent
lives in modern culture and economy [34].

Public education is a way to counteract or weaken the mechanism of private education that
enlarges income gap. Private education can enlarge income gap, and we can lessen the
income gap by providing public education to children from poor families. Free access to basic
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public education may provide the only chance to overcome poverty when parental human
capital is low. By contrast, at advanced stages of development, free public education crowds
out private education investment if parental human capital is high, and stimulates fertility and
may impede growth [62].

In England, compulsory education was taken in 1870 by the Elementary Education Act [63],
Frederic the Great of Prussia began compulsory elementary education in 1763, and Maria
Theresa of Austria began compulsory elementary education in 1773 [64]. Having children in
school for a specified period was adopted in the eighteenth century, and were followed by other
countries, the majority of countries adopted compulsory basic education after the Second
World War [65]. In the 20" century, compulsory basic education is unanimously accepted as an
essential basic public service, and the compulsory education law is widely observed and
enforced in all countries [64].

5. QUANTITY OF PUBLIC AND PRIVATE SCHOOLS
5.1. Price of Public Education

Knowledge is public good, and it has the characteristic of scale economy and strong external
effect, this enables education have the characteristic of strong external effect and scale
economy. Scale economy means marginal cost will decrease along with the increase of output,
and the per capita education price will be lower if one person (or corporation) manages the
supply of public education than two persons, but one person means monopoly, and the market
power of monopoly will lift the price. To take the advantage of scale economy, and avoid the
disadvantage of monopoly, the managing of public education should be publicly bid.

Technically, within the design capacity, the marginal cost of education will decline, and the per
capita education price will decline. Beyond the design capacity, marginal cost will increase,
and the effect of scale economy will disappear.

Supply curve of
public education

Demand curve of
A public education

: 4
4 . /\

The marginal cost curve
c of public education

Figure 4: Price formation of public education

Generally the quantity of pupils who need the public education is approximately given, and
different education managers have different marginal cost and bidding price. Figure 4 indicates
the price formation of public education, y, is the total demand of education, it is approximately
given. p, is the winning bid price, p, is the marginal cost. yc is the design capacity, beyond
point C, the marginal cost will increase.

So the price of public education is influenced by two factors, one is the quantity of managers
who compete to manage public education, and the other is the quantity of pupils who need
public education.
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5.2. Quantity of Public and Private Schools

Suppose the combination of public schools and private schools is optimal, the output of the
combination will cultivate the most qualified students. Suppose public schools are not profit
making, and private schools are profit making. Tuition fees of public schools are low (or no
tuition fees), tuition fees of private schools are high, teachers and education resources can
flow freely at the education market.

Suppose the combination of public schools and private schools is like a Cobb-Douglas
function, public school and private school are two factors, the total investment of public
schools and private schools is a constant, and we want the optimum quantities of public
schools and private schools. If the total investment is m, then we have the following optimum
question:

Max (Y)
8 t. Y=Axx) 3)
piXitpaxz=m (4)

¥, is the guantity of public schools, and x, is the quantity of private schools, 0= o <1,
i< p =1, p, is the tuition fee of public schoals, p, is the tuition fee of private schools, the
total investment of education (or endowment) is m. We have the answers of x; and x;:

— __am — __Bm
xl-.. 3 xz_
(o4+B)p1 (at+ Bz
Suppose o+ =1, we have: x1=‘;—m, X2
1

=fm
2]

We can see that the quantities of public and private schools are positively related with their
income in the economy, and negatively related with the tuition fee.

Suppose that the public schools aim to meet the basic demand of education, they cannot
enlarge or shut down in the short run. In the contrary, private schools will meet a variety of
demands of the educatian market, a new school may be established, and an ¢ld schcol may
be shut down. Suppose the growth rate of private schools is a, 1< a < -1, the added
education income is p,ax,, and the budget of total education is extended to m+p,ax,, and the
question is:

Max (Y)
s. t. Y=Ax{‘x£‘
P XX Smipax,

We have: x,=—= _ x,=—F" __ Suppose a + B=1, we have: x, =22 x,= L2
e 2 wpa-am, U PP B 1 p" 2 a-aip,
education The development curve

of private education

\
!

The development curve
of public education

0 GDP

Figure 5: Development curves of public and private education
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In a poor economy, people do not have much resource to invest in private education, and
public schools may be the main way to get science and technology. With the development of
economy, people have more resource to invest in private education, and different kinks of
private schools can be built to satisfy different demands of people. The development curves of
private and public education is indicated in figure 5.

Public education has the role of redistribution of income, so it should be positively related with
income gap. Figure 6 indicates the relationship of public education with income gap.
public education

The relationship of public
education and income gap

\

0 .
income gap

Figure 6: The relationship of public education and income gap

In most countries, public schools provide education from primary education to tertiary education.
On average across OECD countries in 2011, about 89% of primary students, 86% of lower
secondary students and 81% of upper secondary students are enrolled in public schools.
Slightly less than 3% of primary students are enrolled in fully private schools, slightly more than
3% of lower secondary and more than 5% of upper secondary are enrolled in private schools.
15% of students of tertiary type A and advanced research programmes are enrolled in private
schools, and the proportion will be 29% if government dependent private schools are included.
20% of students of tertiary type B programmes are enrolled in private schools, and the
proportion will be 41% if government dependent private schools are included [27].

The United Kingdom is the only country that 100% of students of tertiary-type A and advanced
research programmes are enrolled in government dependent private schools (or institutions),
so do the students of tertiary-type B programmes [27].

5.3. Education Market and University Ranking

Chubb and Moe [66] indicated that public schools are bureaucratic, and they are governed by
institutions of direct democratic control, institutional inertia may prevent effective organizational
adaptation to changing environmental conditions [67]. Peterson [68] indicated that public
schools made a noncompetitive environment and monopoly position, and it seemed that public
schools were in a flourish.

The study of Coleman, Hoffer, and Kilgore [69] demonstrates that Catholic and other private
schools have higher achievement than public schools, and academic, disciplinary policies,
academic levels of students and their families can account for this. Jensen [70] indicated that
higher level student academic performance in Catholic schools was mainly caused by the
greater discipline and more rigorous requirements.

Majority voting will determine the education quality of schools, technically, the quality of a
school is determined by the marginal return and the marginal cost to raise the education
standard, the quality will be improved if the marginal return is greater than the marginal cost to
raise education standard of the school. Such as USA and ltaly, the USA produces a system
with high quality of private schools and low quality of public schools, while Italy produce a
system with high quality of public schools and low quality of private schools [71].

The QS (Quacquarelli Symonds) World University Rankings ranks universities annually, it
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provide rankings according to academic reputation, employer reputation, faculty student,
international faculty, international students and citations per faculty. The latest ranking in 2013
of the world's top universities has been released by the QS. The first is Massachusetts Institute
of Technology (MIT), continues to rank first as last year, the second is Harvard University, the
third is The University of Cambridge. Table 2 presents the world top 10 universities, the top 10
are dominated by universities of the U.S.A. and the United Kingdom.

Table 2: The top 10 universities in the world 2013

Rank University Type Country
1 Massachusetts Institute of Technology |private research university US.A
2 Harvard University private research university US.A
3 University of Cambridge public collegiate research|United Kingdom
university (the colleges are
private)
4 UCL (University College London) public research university United Kingdom
5 Imperial College London public research university United Kingdom
6 University of Oxford collegiate research university United Kingdom
7 Stanford University private research university US.A
8 Yale University private research university US.A
9 University of Chicago private research university US.A
10 California Institute of Technology private research university US.A
10 Princeton University private research university US.A

Source: QS TOP UNIVERSITIES, QS World University Rankings 2013 [72].

Market competition is the force that furthers the development of education, an open, free, and
fair market is a necessary platform that develops education. Obviously, university ranking is a
good way to encourage schools to engage in education and research, just like the Nobel Prize
being a way to encourage experts to achieve great academic success.

6. PROPORTION OF PEOPLE ENGAGED IN EDUCATION
6.1. Proportion of People Engaged in Education

Towns will be full of discontent students, urban slums and delinquents increase when students
from primary school are more than jobs [51], people worried about over education, and schools
may be in excessive supply. Universal education on the style of present schools will engulf the
lifetime of students, it may not be feasible any longer, and educational webs may be alternate
ways [4].

Chevalier [73] indicated that investment in education will cease at the point that the current
value of future income equals to the cost of education. In a market economy, how many schools
are needed is determined by the demand of education market, and education prices will solve
the problem. Here we want to know the proportion of people who engaged in education, and the
growing trend.

Suppose there are two sectors in an economy, one is labor, the other is education. Labor
provides labor force, education provides knowledge. The optimum combination of them will
produce tine maximum output. Suppose the combination is like a Cobb-Douglas function, then
we have the following function.

Y, =AESTP 1P (5)
We take E as educaion, which means knowledge comss from education, and L as labor. Y, is
the output at timet, & is the education attimet, r, is the proportion of people engaged in labor
attimef, L, is the total azailable labor force of an acanomy at time t. A>0, and A is a coefficient.
Suppose E, changes according to the following function.

Ey+8E,= BL,(1-1;) (6)
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&, is the change of education, it is an abbreviation of % & i & discount factor, it means that

old kmowledge may depreciate if new knowledge comes inte belng. p is a discount factor, it is
the rate that we discount future income to present value. B>0, and B is a coefficient, just like A.
The question is irglicatad i e following functions.

Max Ei.pe ?"In{¥, )
s.t. ¥, =AESrF 1P
E.+0E,= Bl (1-1)

And we have the answers of r. and 1-r,:

o VOAR0R oy . OO
Tt Zit@ipp’ 't af+igip)B
The proportion of people who engage in education is 1-r,= ;Jr—zim. the procedure of solving

the function is in appendix 1.

We can see that the proportion of people engaged in education is getting bigger and bigger, o
is getting bigger and bigger, if knowledge is becoming more and more important.

6.2. Proportion of People Engaged in Research and Education

Suppose research produce knowledge, and education imparts knowledge. There are three
sectors in an economy, and they are research, education and labor. The optimum combination
of them will produce the maximum output. Suppose the combination is like a Cobb-Douglas
function, then we have the following function.

Y, =ARFEPTELY (7)
And education and research changes according to the following functions respectively:

E'[+(§‘1 E(=Bl l'.;?'”; (8)
Re+8;R=B Le(1-roe11e) 9

The dynamic oplimization question is:
Max ":. t=p F mlﬂ("’r )

s.t. Y, =AREPr] LY
E‘;+61 E =By Li1ie
Re+8;Re=BoLe(1-1oe-11¢)

4, is the research at time t, & is the education at tlrrrE t, L, is the abor at time t. &; i= the
change of education at time t, it is the abbreviation of . R. is the change of research at time

t, it is the abbreviation of —5. Tar 15 the proportion of peopfe engaged in labor, ry, is the

proportion of »ecple engaged in education, 1-ry¢-ry, is the proportion of people engaged in
research. §;, §, and p are discount factors, B; and B, ars coefficient, just like A. We have
the answers of 1y, ¥y, @and 1-15.-ry,:

(p+Ea)(p+Ea)y
S Jada+(p+ i) B8+ (p+dsl(p4+81 0y

fe=

I"' F+§2)B|:IJ
U G 81 )a8)+H{p+Es )RSy H(p+56:1(p+8s v

(p+dy by
(padq Jady H{p+8; B Ay +(p+E2) (p+8y vy

1-rpe11c=
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The procedure of solving the equation is indicated in appendix 1II.

Research is getting more and more important if new knowledge becomes more and more
important, and there will be more and more people engaged in research and education.

7. DISCUSSION AND CONCLUSION

Resource per capita is becoming increasingly scarce on the earth along with the increase of
population. To increase productivity, knowledge is becoming more and more important.
Education aims to produce and impart knowledge [74], so education is becoming more and
more important.

Religion and faith are important content of education, political institutions of a country is
established on certain religion and faith, so education is mutually related with political
institutions, and government wants to control education by funding schools or education policy.

A market can be full of efficiency if economic agents are at the same level in the aspect of
education. A child cannot receive education if his family is poor, and he cannot find a satisfying
job when he grows up, and it is not fair to him if this happens. Public education should aim to
give children from poor families a chance of learning, enable all children receive education
regardless of the rich or poor of their families.

Schools are competing for students, teachers and dollars, and market force is taken as a
panacea for problems of the public schools [75], and market pressures have produced
organizational changes in public community colleges [76]. Private schools have significant
impact on the performance of public schools in states with large private school sectors, and
public school students have improved education performance [67].

School education may not suit all children, home education and community schools can be
established. De-schooling may be extreme, but it is very good to simplify schooling, school
education need to be simplified to accommodate students. What kind of knowledge, and how
many schools we need are very difficult questions, and these questions should be solved by
education market. As a whole, education should be economically managed, and
industrialization of education conforms to the trend of social development, certainly, education
needs the support of public policy.

REFERENCES

1. [1] Xiong M. The formation, development and historical effect of the school educational
institution in ancient China. Journal of Xinan Normal Institute. 1985;3:51-57. (FEBZ. &
EHRFERHUEHENTEE , KEREFELER. (BEMEFRFR) , 1985 FE I H
51-57 I, )

2. [2] Yang Y. The revelation of private education in ancient China to modern private
education. Journal of educational institute of Jilin province. 2009;25(6):73-75. (1B 4&. &

EEARENERARDPHENET. (EMEHEFHRFR) , 2000 FHE6 1, 255,

73-75 T, )
3. [3] Wikipedia, List of the oldest schools in the world. Accessed February 6 2014. Available:
http://en.wikipedia.org/wiki/List_of the_oldest_schools_in_the_world.
[4] llich 1. Deschooling society. New York: Harper & Row; 1971.
[5] Hern M (Ed). Deschooling our lives. New Society Publishers; 1996.
[6] Robinson PB, Sexton EA. The effect of education and experience on self-employment
success. Journal of Business Venturing. 1994;9(2):141-156.
7. [7] Schuller T, Watson D. Learning through life: Inquiry into the future for lifelong learning.
Leicester, England: National Institute of Adult Continuing Education; 2009.

ook

13



711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

[8] Westhead P, Storey D. Management training and small firm performance: Why is the
link so weak? International Small Business Journal. 1996;14(4):13-24.

[9] Nga JKH, Shamuganathan G. The influence of personality traits and demographic
factors on social entrepreneurship startup intentions. Journal of Business Ethics.
2010;95(2):259-282.

[10] Ibrahim AB, Soufani K. Entrepreneurship education and training in Canada: a critical
assessment. Education + Training. 2002;44(8/9):421-430.

[11] Davidsson P, Honig B. The role of social and human capital among nascent
entrepreneurs. Journal of Business Venturing. 2003;18(3):301-331.

[12] Black, DA, Smith, JA. How robust is the evidence on the effects of college quality?
Evidence from matching. Journal of Econometrics. 2004;121(1-2):99-124.

[13] Loury LD, Garman D. College selectivity and earnings. Journal of Labor Economics.
1995;13(2):289-308.

[14] Goedhuys M, Sleuwaegen L. Entrepreneurship and growth of entrepreneurial firms in
Céte d’lvoire. The Journal of Development Studies. 2000;36(3):123-145.

[15] Ertuna ZI, Gurel E. The moderating role of higher education on entrepreneurship.
Education + Training. 2011;53(5):387-402.

[16] Wu S, Wu L. The impact of higher education on entrepreneurial intentions of university
students in China. Journal of Small Business and Enterprise Development.
2008;15(4):752-774.

[17] Harel G, Baruch Y. The effect of educational background on performance and
organizational commitment. Human Resource Management Journal. 1993;3(3):78-87.
[18] Baruch Y. Career systems in transition: A normative model for organizational career
practices. Personnel Review. 2003;32(2):231-251.

[19] Dogan M. Political ascent in a class society: French deputies 1870-1950. In Marvick,
D. (Ed.). Political decision-makers: Recruitment and performance. Glencoe: Free Press;
1961.

[20] Spilerman S, Lunde T. Features of educational attainment and job promotion
prospects. American Journal of Sociology. 1991;97(3):689-720.

[21] Judge TA, Cable DM., Boudreau JW, Bretz RD. An empirical investigation of the
predictors of executive career success. Personnel Psychology. 1995;48(3):485-519.

[22] James E, Alsalam N. College choice, academic achievement and future earnings. In
Essays on the economics of education, Hoffman, E.P. (Ed.). Kalamazoo, MI: W.E. Upjohn
Institute for Employment Research, pp. 11-138. 1993. Accessed: July 4 2014. Available:
http://research.upjohn.org/up_bookchapters/586/.

[23] Bowen WG, Bok DC. The shape of the river: Long-term consequences of considering
race in college and university admissions. Princeton, New Jersey: Princeton University
Press; 1998.

[24] Brewer DJ, Eide ER, Ehrenberg RG. Does it pay to attend an elite private college?
Cross-cohort evidence on the effects of college type on earnings. The Journal of Human
Resources. 1999;34(1):104-123.

[25] Baruch Y, Leeming A. 2001. The added value of MBA studies-graduate’s perceptions.
Personnel Review. 30(5), 589-602.

[26] Hurley-Hanson AE, Wally S, Segrest-Purkiss SL, Sonnenfeld JA. The changing role of
education on managerial career attainment. Personnel Review. 2005;34(5):517-533.

[27] OECD. Education at a Glance 2013: OECD Indicators. OECD Publishing. 2013.
Accessed: April 6 2014. Available:
http://www.oecd.org/edu/eag2013%20(eng)--FINAL%2020%20June%202013.pdf.

[28] Larkins FP. The economic benefits of Australian University degrees: Bachelor and
research higher degrees. Australian Economic Review. 2001;34(4):403-414.

[29] Backer JG. The influx of women into legal professions: An economic analysis.
Monthly Labor Review. 2002;8:14-24.

[30] Seligman D. The story they all got wrong. Forbes. November 25, 2002. Accessed:
April 6 2014. Available: http://www.forbes.com/forbes/2002/1125/124 .html.

[31] Education. From Wikipedia, the free encyclopedia. Accessed: July 9 2014. Available:
http://en.wikipedia.org/wiki/Education.

[32] Harbison FH, Myers CA. Education, manpower and economic growth: Strategies of
human resource development. New York: McGraw-Hill; 1964.

[33] Blaug M (Ed.). Economics of education. Baltimore: Penguin Books; 1969.

[34] Goodlad JI, McMannon TJ (Eds.). The public purpose of education and schooling.

14



771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830

35.
36.
37.

38.

39.
40.
. [41] Smith A. The wealth of nations (1937 edition). New York: Random House, Inc.; 1776.
42.
43.
44.
45.
46.
47.

48.
49.

50.
51.

52.
53.
54.
55.
56.
57.

58.

59.
60.
61.
62.
63.

64.

San Francisco, California: Jossey-Bass Inc.; 2013.

[35] Weber M. The protestant ethic and the spirit of Capitalism. Chicago, lll.: Fitzroy
Dearborn Pub. Oxford University Press; 1904.

[36] Acemoglu D, Johnson S, Robinson JA, Yared P. “From education to democracy?”
The American Economic Review, 2005;95(2):44-49.

[37] Cox RW. Education for Development. International  Organization.
1968;22(1):310-331.

[38] Schultz TW. Education and economic growth. In Henry NB (Ed.). Social forces
influencing American education. Chicago lllinois: University of Chicago Press for the
National Society for the Study of Education; 1961.

[39] Psacharopoulos G. Education and development: A review. The World Bank Research
Observer. 1988;3(1):99-116.

[40] Peaslee A. Education's Role in Development. New York: Asia Society; 1966.

[42] Walsh JR. Capital Concept Applied to Man. The Quarterly Journal of Economics.
1935;49(2):255-285.

[43] Inkeles A. Participant citizenship in six developing countries. The American Political
Science Review. 1969;63(4):1120-1141.

[44] Campbell A, Converse PE, Miller WE, Stokes DE. The American voter. University Of
Chicago Press; 1960.

[45] Palma GD. Apathy and participation. New York: Free Press; 1970.

[46] Newton ES. Linguistic Pluralism: Impediment to Universal Literacy. Paper presented
at the Annual Meeting of the International Reading Assn. 18th, Denver. May 1-4, 1973.
Accessed: April 4 2014. Available: http://files.eric.ed.gov/fulltext/ED078398.pdf.

[47] Meyer J, Rubinson R. Education and political development. In Kerlinger F (Ed.).
Review of Research in Education, Volume 3, pp. 134-162. Itasca, lll.: Peacock Press;
1975.

[48] Coombs PH. The world educational crisis: A systems analysis. New York: Oxford
University Press; 1968.

[49] Merento P. The politics of federal aid to education in 1965: A study in political
innovation. Syracuse, N.Y.: Syracuse University Press; 1967.

[50] Bullock H. A history of Negro education in the South. New York: Praeger; 1970.

[51] Lewis WA. Education and Economic Development. Social and Economic Studies.
1961;10(2):113-127.

[52] Azrael J. The Soviet Union. In Coleman J (Ed.), Education and political development.
Princeton, New Jersey: Princeton University Press; 1965.

[53] Wang G, Liu C. Global climatic cooperation and emission rights allocation. British
Journal of Applied Science & Technology. 2014;4(4):662-681.

[54] Ostrom E. Beyond markets and states: Polycentric governance of complex economic
systems. The American Economic Review. 2010;100(3): 641-672.

[55] Samuelson PA. The pure theory of public expenditure. Review of Economics and
Statistics (The MIT Press). 1954;36(4):387-389.

[56] James E. Why do different countries choose a different public-private mix of
educational services? The Journal of Human Resources. 1993;28(3):571-592.

[57] Dalton H. Some aspects of the inequality of incomes in modern communities. New
York: E. P. Dutton & Co.; 1920.

[58] Glomm G, Ravikumar B. Public versus private investment in human capital:
Endogenous growth and income inequality. The Journal of Political Economy.
1992;100(4):818-834.

[59] de la Croix D, Doepke M. Public versus private education when differential fertility
matters. Journal of Development Economics, 2004;73(2):607-629.

[60] Eckstein Z. The effect of compulsory schooling on growth, income distribution and
welfare. Journal of Public Economics. 1994;54(3):339-359.

[61] Chiswick BR. Minimum schooling legislation and the cross-sectional distribution of
income. The Economic Journal, 1969;79(315):495-507.

[62] Azarnert LV. Free education, fertility and human capital accumulation. Journal of
Population Economics. 2010;23(2):449-468.

[63] West EG. Education and the state: A study in political economy. Liberty Fund Inc.;
1965.

[64] Melton JVH. Absolutism and the eighteenth-century origins of compulsory schooling

15



831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861

862
863
864
865
866
867
868

869

870
871

872
873
874
875
876
877

878
879
880

881
882
883
884

65.
. [66] Chubb J, Moe T. Politics, markets and American schools. Washington, DC: The

67.

68.

69.

70.

in Prussia and Austria. Cambridge: Cambridge University Press; 1988.
[65] OECD. Compulsory schooling in a changing world. Paris: OECD; 1983.

Brookings Institute; 1990.

[67] Arum R. Do private schools force public schools to compete? American Sociological
Review, 1996;61(1):29-46.

[68] Peterson P. Monopoly and Competition in American Education. In Choice and Control
in American Education, pp. 47-79. Edited by Clune W, Witte J. New York: The Falmer
Press; 1990.

[69] Coleman JS, Hoffer T, Kilgore SB. High school achievement: public, catholic, and
private schools compared. New York: Basic Books; 1982

[70] Jensen GF. Explaining differences in academic behavior between public-school and
catholic-school students: A quantitative case study. Sociology of Education.
1986;59(1):32-41.

71. [71] Brunello G, Rocco L. Educational Standards in Private and Public Schools. The
Economic Journal. 2008;118(533):1866-1887.

72. [72] QS TOP UNIVERSITIES, QS World University Rankings 2013. Accessed December 3,
2013. Available:
http://www.topuniversities.com/university-rankings/world-university-rankings/2013#sortin
g=rank+region=+country=+faculty=+stars=false+search=.

73. [73] Chevalier A. Education, motivation and pay of UK graduates: are they different for
women? European Journal of Education. 2002;37(4):347-369.

74. [74]lsani UA, Virk ML. Higher education in Pakistan: A historical and futuristic perspective.
Islamabad: National Book Foundation; 2003.

75. [75] Cookson P. School choice: The struggle for the soul of American education. New
Haven, CT: Yale University Press; 1994.

76. [76] Brint S, Karabel J. The Diverted Dream: Community Colleges and the Promise of
Educational Opportunity in America, 1900-1985. New York: Oxford University Press; 1989.

APPENDIX |

Max £7_ye~#In(Y;
s.t. ¥, =AEETF 1P
£ +8E,= Bly(1-r,)

To solve the efuation, we need to construct a Hamilton equation:

H=e " (In (AEET L0 )+ ( BLy(1-1)- 8E,)) (1)

The following is thé precess of olving the equation

zef(E — p, BL)=0
Tr L3
= ==y, BL, (2)
From £ iy BLg, we hawve Teo M (3)
La d Tt He
L S L
e k)

According to Euler Equation, we have

(e _ 8 —pt At = @
T P =-pe Wyte [ s € \E = M 5)
Ay _ @ . _ @ 5
=-pHeHE = o e 8, OF = - e 6
._ o«
> He= 'E“‘ (6+p)pee 4)

16



885
886

887

888
889
890

891
892
893

894
895

896
897
898

899
900

901
902
903
904
905

906
907
908
909
910
911
912
913

914
915

916

917
918
919
920
921
922
923
924
925

926
927
928

929
930
931
932

933
934

Replace |, with 7, from equation (3), and replace p, from equation (2), we have:

ki At

BL;I‘: BlLere

8
'_IJ-t_'_'l' (G+ppe = — -

rmr———+w+m——ﬁne~m+m

We have two equations:

el v _B fre
r'_(i"; (6'4p) BLcT”t}ELtT:
£ +8E,= BL,(11,)
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976
977  From equation {12} and (14), we have:
978
979 (p+ 8,52 =psy (16)
980
981 From equation (13) and (15), we have:
982
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983 o+ 62}&:‘::4‘)%62 (17)
984
985 From =quation (16} and (17), we get:
986

A tp+i1) (p+82)Y
987 Fine U8 i +4p-r 02108+ (p4 & 0(p+ 54 )y
988

i (gt 82186
989 Mt™ (ora, a8, +Io+E, )88 +Hp+07) (PHB1)Y
990

s (p+64)ud;

91 =10 =1 (ptd1)uiz+(p+E2)Bd1+(p+i)p+E1 )y
992
993
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