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The Education Information Services Theory

　　　　　　underDirect Democracy

Introduction

－jj－

Kazushi Nishimura

　　In a democratic society, all citizens admit that the nature has endowed them with human

rights and duties and that the society provides social rights and duties. Most of countries in the

world enact the Constitution consistent with the human rights and the social rights. In this

paper，we consider a citizen's rights and duties to receive compulsory (elementary and

secondary) education among the social rights according to a framework of the procedure for the

direct democratic decision-making[2]。We show concretely how to decide on an expenditure and

taxation of the compulsory (elementary and secondary)education.

2. A Framework of the Provision for the Education Services

　　The right of education is one of socialrights. A citizenshould take an education from 7

years 01d t0 15. The institutionmust promote that citizenslet their children go to school. We

shall consider how the committee proposes the neχt year's budget according to a model 0f

direct democratic society[2, 3, 4, 5].

　　The committee's procedure to make a budget plan is as follows.

1.

2.

3.

Disclosure of the information for citizens' self-assessments

Acceptance of the reports by citizens' self-assessments

Formulation of this year's budget plan

The Committee's Information Recording

　　　Accordingto the above procedure 1, the committee disclosesthe education information for

the citizens' self-assessments. First, the administrators of the elementary and secondary

schools submit records and the neχt year's plan to the committee. They have periodically

testifiedpupils and assessed pupils' educational consequences. Each pupil is ranked to each

level by the achievement tests. The administrators notify each household of the result of the

achievement tests and pupils'present days to school.

　　　The records are each pupil's annual present days, the consequences of the achievement

tests. The plan is the neχtyear's education services amount and teachers and fiχedcosts.
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The committee calculatesthe neχtyear's education services amount and the distributionof the

education services and the lump sum taχ.

　　A citizen takes the education information from the committee and calculates a report of the

demand for his education services. When a citizen has no pupil, he has only a duty to pay a

lump sum tax, because in a democratic society, a citizen has the social right to take the

education services for g school years but he must bear to pay for after his graduate until his

retirement. When a citizen has pupils, he has only a duty to pay a lump sum taχ but must

bear the self benefit for his pupils. At the same time, he has the report of his pupils' learning

attainments from school and manifests the complaints about the education services. A citizen

makes the above report as follows.

X芦＊

A Citizen'sDecision-Making Process
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Case of a household with pupils

Decision on the revised demand for education services

Manifestation of the complaints about the education services

XI

xみ本

Deduction of the decided lump sum tax aftera general meeting

Endowment afterdeduction of the lump sum tax

Private education servicesfor theirchildren

XP'＊

Equilibrium allocation for the private goods in the private markets

Equilibrium allocation for the private education services in the private markets
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Case of a household without a pupil

Decision on the revised demand for education services

Manifestation of the complaints about the education services

XI

Deduction of the decided lump sum taχaftera general meeting

Endowment after deduction of the lump sum tax

Equilibrium allocation for the private goods in the private markets

According to the above procedure 2, the committee makes the revised budget plan and
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submit it to the general meeting･

3. Individua川nformation and Aggregation
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　　A pupil of the ith household who has the yth pupil (;=1, ‥･ , lO)that is a years 01d (a ＝

7, ‥　･ , 15)is denoted by ㈲), where we assume that the maximum pupils' number of every

household is 10 . For eχample, when a pupil of the ith household is 7 years 01d and only one.

he or she is denoted by ii(7). When two pupils(ﾉ＝2)of the ith household are 7 years old and 8,

they are denoted by ii(7)and £2(8),respectively.

　　Let h be the total number of households who have pupils. The aggregation of the number

of the pupil's age 4 is as follows ；

ル　＝Σj=lみ　Σ戸O°ら（a）,for a ＝l, ･ ･ ･ , 15.

The total pupils' number Tn in the neχt year is

Tn　＝　Σ≪＝ 7l5　na

The age structure of pupils is denoted by a vector Tn' ＝　(≪7, ・・　・, M15), where the

newcomers are m.

　　　The elementary and secondary schools have periodically testified pupils and assessed

pupils' educational consequences. Each pupil is ranked to each level by the achievement tests.

At the same time, the elementary and secondary schools notify each household of the result of

the achievement tests. Basically, this ranking would depend on the rate of a pupil's presence.

Some household may have no incentive to their child's education if he belongs to the last rank.

The committee will also eχpect that the ranking will discourage pupils to commute to school.

After the committee obtains the result of the achievement tests, it counsels the administrators

of the elementary and secondary schools to sustain the standard average of the learning

attainments by the arrangement of teachers and so on.

4. Probability Distributions

　　　Thenext year's school days are d. Each pupil ij(a)may be sick, dead or depart from the

home country at any date during the next year's school days.　Such events that any pupil

becomes to be sick, dead or depart from the home country are probable and affect the total

pupils' number Tn　in the neχt year. However, in this paper, we consider their events

deterministic. Then, allTn pupils must go to school for j days. If we consider the education

services amount as a day for a pupil, the maχimum education services amount is d.

　　　We assume that any pupilis present or absent at any date. When a pupil ij(a)can go to
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school at any date within the school days, the event xij(a)takes l and the probability that he is

present is p ida). When a pupil ii{a)cannot go to school at any date within the school days, the

event xij(a)takes O and the probability that he is absent is 1 －p ij(a).　This probability

distribution is Bernoulli. We define the mutually independent probability variables Xu(a)s (s ＝1,

…, d). Thus the probability distributionφij(a)of the present days Xij{a)＝ΣSべl''Xida)s　of a

pupil ij(a)is binominal. Then,

E[Xij(a)]＝d球da).

Yar[Xijia]]= d球j(a)(l－タij(a)).

Furthermore, the aggregation of the present days of the pupil'sage 4 is defined by a

probabilityvariableX(a).

X(a)＝Σけi*Σﾉ=i^°Xぢ(a),ior a ＝l, ･ ･ ･ , 15.

The probability variable X(a) has a binominal distribution.

£['X(a)トjΣ･=i*Σj=iφ叫)，

Var[X(a)]＝dΣ,･=1゛Σ戸々ij{a)(l-球j(a)), for <?= 7, ‥・, 15.

Average aggregate present days for a pupil'sage 4 are £[X(a)].The totalnumber of pupils is

ル,. Average present days for a pupil's age 4 are £['X(a))／n，.The education services are

provided for a pupil who is present for average present days E[X(a)]／na.

　　Furthermore, we take an average over allthe age and obtain the education services over all

xP' ＝(／Tn)Σ。=7l5 E['X(a)]／n。, where 0＜xP･≦£

5. Cost Functions of Education

　　　Theeducation services are defined ＼)yxP'＝(l／Tn)Σ，＝7l5£[X(a)]／n。.

Let the regular classper teacher c pupils. The necessary teachers are £　＝Tn/c、

Let the average rate of teacher's wage 邨P.　Theregular school has k classes. There are

tノk schoolsin the country. Each school needs some school officers.The necessary fiχedcosts

FC　include the wages of the school officers. The increase of fiχedcosts depends on the

increase of pupils. Therefore, the annual totalcost function of the education services TC　is

denoted by
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TC ＝v^　･ χf ･ t　十FC.
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Since all schools have the duty to serve all the pupils during the school days d, they must keep

school open for j days. However, the administrator obeys the real education services amount χ巴

　　　The administration sector of schools informs the committee of the estimate of the education

services in the neχt year and the cost. The procedure to calculate the cost is as follows.

　　　Letthe estimate な巴　The total cost of the education services is TC ＝が）・゛が'-t　十FC.

According to the Principle of Budget Equality, the eχpenditure is TC and the revenue is た　・

伽十h), where txis the lump sum tax, m is the total number of citizens without pupils, h is

the total number of citizens with pupils and no十h is the number of all the tax payers.

Therefore, the equation of the budget is

TC ＝tx ・(m十h).

Then, we obtain the lump sum tax h　＝　TC／(no十ゐ).

　　　The committee obtains the result of the achievement tests from all the schools. If the

learning attainment of any school is less than the standard average of the learning attainments

in the country, from the Principleof the Equality, the committee counsels the administrator of

the school to sustain the standard average of the learning attainments by the arrangement of

teachers and s0 on. For its sake, he may increase the fiχedcost to care for the arrangement.

At the same time, the administrator would obtain　the complaints about the education services

at the school and he willmake the revised plan and submit it to the committee.

6, Optimization for an Impersonal Citizen

　　The education sector reports the pupils' assessment annually. The committee considers

that an impersonal citizenassesses the education services by the utilityfunction u(が’)subject

to his budget equation.

　　The committee calculates the next year's education services が"　for a pupil and the other

public services 尹"　according toimpersonal distributionsφand W as follows.

　　　max

Iが , yP川

∫　u{xP',尹'）dφdw

subject to :　　駄戸xP'　十　pyyP'＝tx　十　Otx,

where py is the price of the other public services and otxis the lump sum taχ.The committee

obtains an optimal が'＊.
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7. Individual Optimization and Self-assessment

No.l2

　　　Acitizenwithout a pupil pays only for a lump sum tax. He or she doesn't need to report

the neχtyear's education services demand, but can manifest the complaints about the education

services, since he is afraid of deteriorating the quality of the cultivation. After pupils'

graduation, allthe citizens collaborate with them. If the graduates are deteriorating, the

citizensmust care for theiradditionalwork learning｡

　　　Ahousehold with pupils pays for a lump sum tax par each citizen and bears direct self

costs for their children.

　　　The elementary and secondary schools give the f th household theirchildren' assessment.

A citizen without a pupil trusts the assessment report by the elementary and secondary

schools. The household with pupils assesses their consequence of the education. A self-

assessment functionis defined by 雌加(xP'，yP')foreach pupil.

max　　　　　∫　哨iia(妙"， y哨dφij(a)d 畢i,

　!x戸 , 丿川

　　　　　　　subjectto :　　砂P xP'　十　折？'° h　十Otx,

whereφな(a)and y/i　are the f th household's distributions.

　The household obtains an optimal φが'＊.He reports the optimal demand vector for the public

services and manifests the complaints about the public services to the committee. If the

household does not think that the school improves his complaints, he will move his child to

another school.

8. Recollection

　　　Finally, the committee aggregates all the citizens' reports and obtain the number of allthe

pupils Tn'　゜　Σ<, ゛7l5　加゛and the revised demand x戸'＊＊＝(l／Tn゛)Σ≪＝7l5Σ£=1み　Σ戸iio兜が^＊.

The administrators report the revised plans to the committee. The committee calculates the

revised lump sum taχ tx＊　＝　rcノ(≫o＊十h').
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