
Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org 

ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online)  

Vol.11, No.16, 2020 

 

190 

Unrecognized News from the Filter Model and Review of the 
Spence Model 

 
Monem Abidi 

VPNC Research Laboratory N-O, FSJEG of Jendouba, University of Jendouba, Tunisia 
 

Abstract 
The objective of this article is to cross a line of reflection which makes it possible to trace more solid legibility in 
what is similar to the explanation of the choices of educational investments and the regulation of the labor market. 
This analysis aims to propose a new approach which adopts as a reference the role of aptitude in determining the 
future of the labor market, in terms of individual decisions to invest in training and terms of expected productivity 
about of the signal issued by the diploma.The methodology mainly refers to the signal theory and filter theory. In 
our study, first, we will integrate a new concept to better analyze the different forms of filter (productive and non-
productive) on which collective productivity, individual productivity, and profitability largely depend. Second, we 
reformulate Spence's model by integrating two levels of discrimination and three groups. This breakdown becomes 
more complex, but it allows a better understanding of the choices, the gains, as well as the balance on the labor 
market.The re-examination of the filter theory exposes the idea of regularizing the university and market system 
close to the abilities of individuals. The demonstrations also show that the signal effect does not own its assets, it 
depends on other signals.The results of this treaty are applicable in terms of rationalizing the policies of funds 
intended for training, guiding the functioning of the labor market as well as tackling the problem of unemployment. 
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Introduction 
For decades the trajectory of educational investment (private and public) has been strongly guided by theories of 
human capital (HC) of signal and filter. Spreading a lot of anchor of development of analysis and criticism but, 
their secrets remains fierce to any domestication. 

The present analysis hopes to find other lines of thought and to trace a little-known field of study, thus offering 
a new passage in what approaches the explanation of the choices of educational investments. 

The central assumption of the HC model is that education is recognized as the key determinant of the structure 
and evolution of individual incomes, where individuals, by forgoing an immediate gain that they would receive if 
they entered the labor market immediately, hope to increase their productive capacities and the associated market 
value. 

From this premise The HC theory believes that education transmits knowledge that will be transformed into 
skills, they will increase the productive efficiency of the individual and in its strongest version HC theory judges 
that knowledge are necessary. This justifies the higher remuneration of graduates, insofar as this knowledge allows 
higher productivity. 

This nomenclature changes the behavior of the labor supply in the sense that the most qualified individuals 
are willing to extend their studies and therefore consciously bear additional costs and a longer period of inactivity, 
hoping to be compensated in the future. . 

This construction only takes place if the two partners (company and employer) are well satisfied and their 
strategies are approved by the labor market. 

The HC theory was subject you to in s critical s by many economic theories that have tried to identify 
additional clarification to the issue of productivity in the company and the mechanisms of the labor market. 

The foundation stone was laid by Arrow (1973) and Spence (1973). 
Spence believes that in a market where information is imperfect, it is impossible for employers to know the 

productivity of the individuals he will recruit. He therefore uses the signal issued by the diplomas, and according 
to his past experience, the employer anticipates the level of productivity and therefore the level of remuneration. 

It is in this sense that the study of signals aims to obtain information or make it meaningful (Kunt, 1999) 
through two aspects of study: the emission and reception of the signal. The signal is considered to be "intentionally 
sent to one or more targeted receptors that are likely to be in a position to hear the signal" (Spence, 2002).     

Even more, with Arrow (1973), education has no direct effect on productivity; it only gives a label to the 
individual to say that he is supposed to be more productive. In this sense, education is only a filter and does not 
add value to the individual. 

On the other side Thurow (1975) considers in his model of competition for employment that workers are only 
productive if it is allowed in other words, it is no longer workers who are productive, but it is rather the job they 



Journal of Economics and Sustainable Development                                                                                                                        www.iiste.org 

ISSN 2222-1700 (Paper) ISSN 2222-2855 (Online)  

Vol.11, No.16, 2020 

 

191 

hold. This job, and for it to be profitable, requires specific training, which is supposed to be easier for those who 
have a diploma. 

Therefore, education only sorts out individuals who are able to better design this specific training and 
therefore, the cost will be lower for educated individuals. 

The company then targets these individuals and compensates them to fill jobs requiring significant internal 
training in the hope of achieving higher productivity. 

Another radical approach proposed by Gintis (1971) which stipulates that education builds in individuals 
attitudes of order and obedience, which will be demanded and valued by the employer. 

Piore and Doeringer (1971) propose the segmentation of the labor market theory, which claims that in a 
segmented market we find workers with similar productive characteristics, but who are paid differently, which 
calls into question this mechanical relationship between productivity and remuneration, especially when there is 
no mobility between sectors. 

The parchment theory of Berg (1971) considers two groups of the same skills, but they differ in obtaining 
degrees or not, he finds that the rate of return is the same, which shows that this is no longer the diploma which 
ensures profitability and therefore the filter, but it is rather the registration in the sector. 

The works of Jarousse and Mingat (1986) constitute the pillars, in what approaches confirmation of the signal 
or filter phenomenon. By specifying a model based on the number of years of standardized studies and the position 
of the individual within his generation, shows his empirical robustness in the interpretation of income distribution. 

More recent studies have tried to dissect the filter and signal effect, by identifying the reaction of the labor 
market and incorporating characteristics specific to its functioning. 

Olivier Chariot (2005), by modeling interactions between education and participation in the labor market, 
demonstrates that education has not only a positive effect on workers' wage earnings, but also a beneficial effect 
on their duration of employability. 

Arjen Edzes , Marije Hamersma , Viktor Venhorst , Jouke van Dijk (2015) find that regional factors have a 
significant impact on the decision to continue studying and on the chances of obtaining a job. 

Claude Diebolt, Magali Jaoul - Grammare (2016), demonstrate that individual choices are made by giving 
particular importance to the number of places and the gain in their choice, but also by trying to anticipate the 
behavior of others. 

Isabelle Lebon, Therese Rebiere (2016), believe that a government seeking to maximize employment should 
base the funding of higher education on the productivity gap between educated and uneducated workers. 

Ariel J. Binder and John Bound, (2019) explain that the decline in labor market activity is linked to the drop 
in wages of men who only had a college diploma. This calls into question the filter effect as a factor generating 
collective well-being and regulating the labor market. 

Mauricio Benegas, Marcio Veras Correâ (2020), and by studying the link between the policies of distortion 
of the school offer and the performances of the labor market, shows that the policies of open enrollment and school 
equity have ambiguous effects in the labor market. 

All these advances, which are sometimes complementary and contradictory in other cases, reduce the 
relevance of putting forward theories that are based solely on costs and rent to explain individual education 
decisions. 

The reformulation of the model begins with the determination of the framework which delimits this 
relationship between companies and holders of diplomas. The novelty of our reformulation respects the framework 
of signal theory, and tries to answer the questions of contemporary society, in particular with regard to the rapid 
increase in unemployment of graduates, and in particular the possibility of building a kind of balance. between the 
different constituents of the labor market. 

The article is organized as follows :  
Section I deals with the general presentation of the reporting process, where the decisions of employers will 

be taken according to the signal, and similarly for investors in signal the decisions will be guided by their valuations 
on the labor market. 

Section II examines the non-productive filter, where marginal productivity manifests itself only by innate 
ability, which will allow distinguishing the parameters that guide decisions under the pretext that education only 
reveals skills. 

Section III discusses the productive filter, where marginal productivity depends on both ability and level of 
education. It turns out that the decomposition shows that those with higher aptitudes will seek the highest signal. 

Section IV completes the study with a reformulation of the Spence model , distinguishing two levels of 
discrimination and three groups of individuals. 

This demarcation makes it possible to compare the position of different categories according to different 
parameters and to sketch the separating balance. 

The study is decisive with regard to the equilibrium on the labor market, the determination of wages, the 
investment decisions the creation and the destruction of equilibrium separator and mixer and the transfer of benefits. 
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1. The reporting process 
The Spence model assumes that individuals are differentiated by their "p" productivities. And the population is 
divided into two groups, with productivity "p1" and "p2" with p1 <p2. The proportion of the two groups in the 
population is "q1" for the first group and "q2" for the second. 
At first, and in a situation of imperfect information, the salary will be the same for all individuals and it will 
equalize the average productivity of the population: 

)1( 1211 qpqpp   

This equation penalizes the most able in favor of the less able, and their loss will be: 

0)( 1212 ppqpp   

This loss increases if the proportion of the least able (q1) increases in the population or (p2-p1) becomes more 
important, that is to say that, the crack in terms of productivity increases between the two categories. . 
On the other hand, the less able realize a surplus of: 

0))(1( 1211 ppqpp   
This surplus increases with the decrease of "q1" or the growth of (p2-p1). 
As a result, the signal process appears as a necessary phenomenon because it accords with human nature, which 
seeks to be distinguished. So workers will invest rationally in training so that employers can detect their skills and 
pay them based on those skills. It is in this sense that the diploma is considered as a signal. 
For employers, they will use their previous experiences and data on the labor market, to enhance these signals and 
will be paid according to this basis. 
The strategy of a worker therefore consists in choosing the optimum level of signaling which allows him to acquire 
the greatest income. Knowing that signal equilibrium assumes that there is a negative correlation between signal 
cost and skill. 
We consider "Y" the level of training that ensures discrimination, the cost of education will be in the form: 

i
ii p

Y
pYC ),(   With i = 1 or 2. 

From this structure, we see that the less able will pay more to have the same level of education, ie "Y " such that: 

2

12

1

12

p

pp
Y

p

pp 
      112 Yppp      and   Yppp 212                            [A] 

And since skills are unobservable, employers' decisions will be made based on the "Y" signal. 

1)/()/( pYYpEYYYw   proportion "q1" with probability "1". 

2)/()/( pYYpEYYYw   proportion "q2" with probability "1". 

The possibilities offered for an individual are either "Y = 0" or "Y=Y ", since then the decision of individuals of 
the type "p1" is then "Y = 0" and receive a salary equal to "p1" , since the cost here is zero, and they will not 

choose "Y=Y " because their income will be: 

p2-(Y / p1) which is next [A] less than "p1". 

For individuals of type "p2", they will choose "Y =Y " which gives them an income equal to "p2 - (Y /p2)" which 
is according to [A] greater than "p2". If the decision is "Y = 0" the income will be "p1" which is not optimal. 

If we combine the two optimal choices we will have: p1 <Y <p2. 

 
Figure 1: Optimal choice of reporting 

However, for an edifying analysis we must distinguish at least three types of filters: the non-productive filter with 
these two perfect and imperfect forms and the productive filter. 
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2. The perfect non-productive filter 
2.1 General framework of the model 
The main idea is that education brings nothing in terms of production; its role is limited to the emission of the 
signal while always adopting the hypothesis that the cost of education and the ability are correlated negative, so 
marginal productivity manifests itself only by the innate ability "a". 
Where "Y" is the level of education acquired. 
The salary is only remunerated at the base of "Y" because "a" is unobservable, w = w (Y), as well as the cost C (a, 
Y) = Y/a, because the cost is negatively correlated with the skills so that the net income to be maximized is: 

a

Y
Yw

YaCYwYaR





)(

),()(),(

 
The reporting balance presupposes two conditions: the first is, the rationality of employers demanding as well as

aYaPmaYw  ),())(( , the second reflects the maximization of income for individuals. We will therefore 

have: 
0),(' YaR  and 0),('' YaR  

 0),(' YaR   0),(')('  YaCYw                      [B] 

  
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Now we have: 
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1
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yw  . This amounts to solving a differential equation, at equilibrium we will have: 
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To see the impact of the skill on the demand for diplomas, we will consider double the first skill, i.e. "2a". We will 
have C = (Y ’/ 2a) where "Y’" the new level of study knowing that the skill is equal to "2a": 

)',2()'()',2( YaCYwYaR   

0)',2(' YaR                [C] 

  
a

YaCYw
2

1
)',2(')'('   

Similarly by replacing "2a", we will have a differential equation whose resolution is also the same: 
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2

1

)'2(),'( kYkYw                       [D] 

By introducing [D] in [C], we can write: 
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It is noted that there is a hypersensitivity to the ability: if the ability is doubled, the level of education will be 
multiplied by more than "4". 
This conception is strictly in favor of the fittest. However, this formulation was based on very strong assumptions, 
assuming that there is a perfect match between skills, marginal productivity and diploma, and also canceling out 
market imperfections. 
 
2.2 The imperfect non-productive filter 
For this model, the main difference is manifested in the insemination of the cost function, where it now depends 
on "a" and "θ". The latter indicates funding opportunities, therefore: 
C = C (a, θ, Y) = Y / (a + θ). 
The salary offered will also depend on the expected conditional productivity of the "Y" signal. And by proceeding 
to the same approach of income maximization, we will have: 
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If we want to detect the effect of aptitude on investment in training, we double the aptitude. We will therefore 
have: 
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Compared to the previous model, the introduction of the variable "θ" (funding opportunity) slows investment in 
training. 
The introduction of the variable "θ" also implies a process of compensation between the latter and the variable "a", 
where there will be a tendency to find the most suitable individuals, but who are deprived of financial opportunities 
at the same level education than individuals who have strong funding opportunities, but weaker skills. 
Regarding compensation, it is "w = (a + θ) / 2", but productivity or skill is "a". 
For employers to be satisfied, the salary must be at least "a": 
w = a = (a + θ) / 2. 
 a - (a + θ) / 2 = 0  (a- θ) = 0  a = θ 
If "w> a  θ> a": that is to say that the funding opportunities in the population exceed skills. In this case, we will 
see a second regulation of wages by employers until arriving at "w = a". 
If "w <a  θ <a": indicates that the skills found in the population exceed the funding opportunities. In this case, 
individuals will try to invest further in education so that employers can better detect their skills and reduce "w" to 
"a". 
 
3. The productive filter 
3.1 Presentation of the model 
For this model, it is considered that education does not reveal innate skills only, but has its own productivity, and 
the cost depends only on ability (C = C (a, Y) = Y/a). Marginal productivity depends on both ability and level of 
education. The specification of the model is as follows: 

aYYaPmPm  ),(   where 0 < α < 1 

This specificity describes that, the elasticity of productivity with respect to the level of education "Y" is equal to 
the salary "w (Y)", thus the individual will maximize his income: 
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3.2. Determination of balance: 
When looking for "Y*", the first order maximization conditions are: 
w’(Y) = 1 / a and w’’(Y) <0 
Since: 
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It is a differential equation whose solution is: 
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If we want to look for the impact of the skill on education, we will double the initial skill and see its effect on "Y". 
So we will have: 
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This result clearly shows that those with higher abilities will seek the highest signal. 
For the study of the general framework we consider "λa", with λ>1: 
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We will examine this signal demand as a function of "α" (the elasticity of productivity with respect to education 
level "Y"). 
 If "α" tends to "0" (that is, we tend to cancel the effect of education): 
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 If "α" tends to "1": 
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Similarly, we can calculate the ratios of net equilibrium income: 
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Likewise if "α  0" therefore 

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YaR

YaR
: The difference in net income is reduced only to the difference 

in ability. 

If "α 1" then 
),(

),('

YaR

YaR 
: There will be a very large depreciation of the income of the least able. 

 

3.3. The filter hypothesis and jobs held 

Another interesting advanced vision, insofar as it allows comparing the two theories, of HC and of filter for the 

same formulation through the introduction of another dimension which is the influence of the occupied job 

where variables are defined as follows: 

Schooling "s" to obtain a level of diploma "Y": s = s (a, Y), with sa <0: the duration of schooling is a function 

decreasing with ability. 
sY > 0: the duration of studies varies in the same direction as the level of education for the same skills. 
saY < 0: the marginal increase in education is obtained more easily for the most able. 

Productivity depends on "a" and "Y". So: P = P (a, Y) 
With Pa, PY ≥ 0, meaning that productivity varies positively with ability and education. 

The salary is a function of "Y": w = w (Y). 

Income discounted over a life cycle is expressed as follows: 

),()(),,( 1),( YaPYwewYaR Yars   , with 10  . 

The equilibrium is obtained by the maximization of the income and a rational anticipation of the employers, i.e. 

looking for "Y (a)" which maximizes R (a, Y, w (Y)) such that w (Y (a)) = P (a, Y (a))1. 
We will now study the earnings profiles according to the nature of the job. We will start with the first pole where 

 
1 We assume that: PYY<0, sYY>0, dTMSPa/da<0. 
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jobs require a filter (α  0) while admitting that employers' forecasts are not biased: 
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 ),(),()()1(),,( YarsYaLogPYLogwwYaLogR    

We ask: 
),(),(et   )()( YapYaLogPYWYIogw   

Hence the maximization of the logarithm of the income allows us to give us the optimal level of signal "Y" 

knowing the ability "a": 
 ),(),()()1(),,( YarsYapYWMaxwYaLogRMax

YY
 

 
First and second order conditions: 

00),(),()(')1( YYarsYapYW YY    

And 
0),()()1(  YarspYW YYYY  

Which shows that the optimal investment corresponds to the equalization between the rate of return of a signal
 ),()()1( YapYW Y  , and its marginal cost ),( YarsY . The solution is represented on the figure 

below, presents the gain functions for two individuals of type "a" and "a°", with a <a°: 

 
Figure 2: Gain functions over a life cycle 

 
Note that the balance for the less able (a) is the same in both cases. Whereas for the most apt individuals (a°), they 
will adapt to a higher signal equilibrium including the filter conditions than HC, translating a straight line of the 
gain profiles, flatter for the filter process (W (Y)) than for the process without filter (p* (Y)). 
It remains for us to study the second axis, that is to say that concerning jobs that are not subject to the filter (α 1), 
which requires another hypothesis, assuming that there is a logic compensation between jobs, but at the same 
income for the same signal level. So, for a job not subject to the filter, the income is: 

),(),( ),( YaPeYaR Yars  
  

This income is assumed to be the same for another job. 
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 
 ),()(),( 1),(),( YaPYweYaPe YarsYars  



 

Let’s ask: 
),(),( YaPLogYap
   

  ),(),()()1(),(),( YarsYapYWYarsYap  
  

The optimum is chosen such that: 
),(),()(')1( YarsYapYW YY    

And since the return on education "W’(Y)" exceeds private income, this balance allows us to write: 
),(),( YarsYap YY   

We have: ),(),( YapYap YY
 1 

So, we will have: ),(),( YarsYap YY 


 
While " )(aY


" program solution (without filter): 0),(),(  YarsYap YY

  

And taking into account the hypotheses already mentioned (PY<0 et sY>0), we will have: )()( aYaY 


 

From these analytical developments, we draw the following conclusion: individuals in the unfiltered sector 
spend less time in school than those in the filtered sector. However, the income distributed in the unfiltered sector 
is lower than that distributed in the filtered sector. However, these income supplements are very small (flattened 
slope). 

It should be noted here that the majority of these results are very sensitive, and that they largely depend on 
the basic formulation which is based on strong assumptions, so all these results are likely to be demolished if we 
change the benchmarks a bit. 
 
4. Reformulation of the Spence Model 
4.1 Basic principle 
Spence's (1973) model is based on a basic assumption which assumes that individuals are unequal in the face of 
signaling costs, since ability reduces costs. Spence considered two productivity groups "A" and "B" "1" and "2", 
with (1<2). Group "A" has a cost "y" and group "B" a cost "y/2" (with better skills), to acquire the level of training 
"y*" paid at their marginal productivity. That is to say, "1" for group "A", and "2" for group "B". 
Spence has shown that group "A" has an interest in choosing a level of training "y = 0" and group "B" a level of 
training" y*". At signaling equilibrium, it is conceivable that the situation of group "A" will deteriorate, while the 
situation of group "B" will become more favorable than if the workforce of group "A" is greater than "50%". That 
is to say, the size of group "B" must be a minority in the population. 
Our goal is to extrapolate the illustration of Spence from "2" to "3" groups (A, B and C), and from a level of 
discrimination "y*" to two levels "x*" and "y*". 
This extrapolation is very delicate, very important because it can highlight two points already overlooked so far: 
• It illustrates the possible choices and the relative gains of an average diploma. 
• It allows highlighting three choices instead of two: medium signaling, strong signaling, and no signaling. 
Suppose that there are three groups of workers in the labor market "q1, q2, q3" respectively, and productivity groups 
"1, 2 and 4", respectively. The training is distinguished by an index "y" (the signaling means), which the agents 
can have by bearing a cost inversely proportional to their skills: 
- For group "A", the acquisition cost of a level "y" is exactly "y" units. 
- For group "B", the acquisition cost of a level "y" is exactly "y/2" units. 
- For group "C", the acquisition cost of a level "y" is exactly "y/4" units. 
Similarly: 
- For group "A", the acquisition cost of a level "x" is exactly "x" units. 
- For group "B", the acquisition cost of a level "x" is exactly "x/2" units. 
- For group "C", the acquisition cost of a level "x" is exactly "x/4" units. 
This is in line with the basic assumption of cost reduction with skills (we assume here that "y = 2 x"). 
For the employer, there are now two levels of training discrimination: the first (x*), below which it is certain to 
recruit a person of marginal productivity equal to "1". The second (y*), below which it is certain to recruit a person 
of marginal productivity equal to twice the first, that is to say "2". Beyond that, he can estimate a marginal 
productivity equal to twice the second, ie "4". With "y* = 2 x*" which expresses that the signaling "y*" is twice 
the signaling of "x*"2, the same for costs and marginal productivity. Next, we will explain the training strategy 
adopted by the candidates according to their abilities. 

 
1 The productivity of a filtered job is greater than another unfiltered one. 
2 Individuals must follow the hierarchy to move from one level to another. 
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Figure 3: Optimal reporting choices (three groups)1 

 
Reading the graph shows that group "A" must support twice what group "B" must support, to have the same signal 
level "x*". Likewise, group "B" must pay double what group "C" pays to have the same signal level "y*". We end 
up with three cases: 
- Achieve a level of training "y = y*" (group C). 
- Achieving a level of training "y = y*/2 = x*" (group B, y* does nothing for this group). 
- Renounce all training "y = 0" (group "A", "x*" does not yield anything for this group as does "y*"). 
- For group "A", as long as additional training does not yield anything, that is to say that the people in this group 

 
1 Source: the author 
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always have "1>(2-y*/2)", they will choose "y = 0". 
- For group "B", individuals have an interest in reaching "y = y*/2 = x*", since for them "(2- y*/4)>1", and not 
accessing additional training since it costs more than it pays, and they have "2>(4-y*/2)". 
- For group C, its people have an interest in reaching "y = y*", since this level brings them more than its cost, and 
they have "(4-y*/4)>2". 
It is easy to see that the following condition must be met: 
1<x*<2 and 2<y*<4. 
These equilibrium thus found, must be compared to the signaling equilibrium by the diploma which is obtained by 
the following principle: let "q1, q2, q3" be the probabilities of recruiting respectively an individual from group "A", 
from the group "B" and group "C", and these individuals are assumed to be paid at their marginal productivity. So, 
we will have: 
1.q1 + 2.q2 + 4.q3 
Now we know that: q1 + q2 + q3 = 1 
So: q3 = 1 - q1 - q2 
Hence: 1.q1 + 2.q2 + 4.(1 - q1 - q2) = 4- (3.q1 + 2.q2) 
The latter equality represents signaling balance. 
We notice that, the less able group "A" is penalized by this signaling equilibrium, if we know that its remuneration 
(1) is always lower than this equilibrium whatever "q1 and q2". 
For group "B", and for it to benefit from this balance, its remuneration (2) must be greater than this balance: 
2>4- (3.q1 + 2.q2) 
Hence: - (3.q1 + 2.q2)<-2 and 3.q1 + 2.q2>2 (I) 
And we know that we can write the previous balance in another way: 
1- q2 - q3 + 2q2 + 4q3 = 1 + q2 + 3.q3 
So: 2>1 + q2 + 3.q3 
Hence: q2 + 3.q3 <1 
At the end: - 2.q2 - 6.q3>- 2 (II) 
And if we sum the two results (I) and (II) we will have: 3.q1 - 6.q3> 0 
Hence: q1>2.q3 
Therefore, individuals with high-level qualifications must be in the minority, and their workforce must not exceed 
half of the workforce of the least qualified individuals. 
As a result, group "B" can only benefit from this balance if the size of group "C" is reduced. It is for this reason 
that the assessment of the diploma of this class does not depend directly on itself (on their own signal), but on the 
class which is superior in terms of level of training. In other words, if the diplomas of the upper class depreciate, 
the group of the lower class will be automatically penalized, and with more serious consequences. 
For individuals in group "C", it seems that they are winners in this balance, but they can only benefit from the "4-
y*/4" remuneration, when their number is low on the market. 
 
4.2 Costs and strategies 
We extend this model in order to clarify the phenomenon of depreciation, by relying on signaling costs and the 
two frontiers of discrimination that we have already established and we combine them with university policy. 
Various scenarios appear. 
It is now assumed that the acquisition costs of the different training levels are perfectly divisible and that the 
acquisition cost of a training unit for group "A" is "a1", "a2" for the group "B" and "a3" for group "C", and since 
the productivity of the agents is in decreasing relation with the costs, we can write that "a3 <a2 <a1". 
For group "B" and "C" to benefit from signaling balance, the following conditions must be fulfilled: 
2 - a21>2 - a11   a21<a11 
2 - a31>2 - a11   a31<a11 
2 - a31>2 - a21   a31<a21 
4 - a22>4 - a12   a22<a12 
4 - a32>4 - a22   a32<a22 
4 - a32>4 - a12   a32<a12 
The first index indicates the group (A: 1, B: 2 and C: 3) and the second index shows the level of discrimination 
"x*" designated by "1" and "y*" designated by "2". 
We can show that: 
a32 <a22 <a12 and a31 <a21 <a12 (I). 
This means that the transition to level "y*" is less expensive for group "B" compared to group "A" and even less 
for group "C", and likewise for level "x*". 
But, the problem which arises at this level is the comparison between "a21 and a31" on the one hand, and between 
"a11", "a22", on the other hand, so as to reveal their meaning in terms of decisions. Four cases to analyze: 
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First case: a21>a32 and a11>a22: 
a21>a32: implies that reaching level "y*" by group "C" is easier than reaching level "x*" by group "B". 

We will therefore have an increase in the size of group "C", since once beyond the level "x*", reaching level "y*" 
is easier, and part of group "B" fetch the level "y*"(if conditions are favorable), although its ability is relatively 
reduced to grab this level. 

a11>a22: reaching level "y*" is easier for group "B" relative to the effort provided by group "A", to reach 
level "x*". If we follow the same reasoning, we will have an increase in the size of group "C". 
Therefore, this description provides suitable conditions for individuals to reach the highest level "y*" (situation in 
favor of the most able, group "B" and "C"). 
Second case: a21 <a32 and a11> a22: 

a21 <a32: reaching level "x*" by group "B" is easier than reaching level "y*" by group "C". So, part of the 
group "C" will be dissuaded (however, their skills allow them to move to a higher level), and will decide the level 
"x*" (if the conditions are not favorable). A concentration will therefore be located in group "B". 

a11<a22: massification of group "C". 
In total, this case favors the less able to the detriment of the more able. 
Third case: a21 <a32 and a11 <a22: 

a21<a32: massification of group "B". 
a11<a22: reaching level "x*" is easier for group "A" than reaching "y*" for group "B", and there we will 

have an increase in staff from group "B". 
What makes a concentration in group "B". 
Fourth case: a21>a32 and a11<a22: 

a21>a32: massification of group "C". 
a11<a22: massification of group "B". 

In this case, we will have an increase in levels, but at the expense of group "B". 
Thus, the first case is the most favorable to a signal balance, on the one hand, and to the increase of the levels, on 
the other hand. 
In total, if we consider that we have: .a31 <a32 .a21 <a22 .a11 <a12 .a21 <a11 and .a32 <a22, the result (I) and the first 
case, give the following balance: 
a31 <a32 <a21 <a22 <a11 <a12 
 
4.3 Subsidy policy 
If public policy breaks away from any principle of differentiation, and decides to allocate aid (monetary, selective, 
social and psychological) without any discrimination, the main obsession of which is to increase the level of basic 
training of the population. 
We consider "s" the amount of public subsidies distributed without any discrimination, we will have "a11 - s = a21", 
to bring the agents of group "A" (the base) to the level "x*", two cases present: 
First case: a11 - s = a21 and a22 - s> a32: 
We will have a concentration in the level "x*", and this level will take the place of level "0". As a result, the "x*" 
level is depreciated, and the "y*" level remains intact. 
Second case: a11 - s = a21 and a22 - s = a32: 
There is a depreciation of the "x* and y*" level. 
Public aid must therefore be directed towards the most productive individuals, who come from the least advantaged 
backgrounds (socially and geographically). However, the academic criterion must be protected from any 
intervention, and the targeted public aid must not have an impact on the relevance of this criterion. 
Otherwise, the diploma loses its signaling capacity, and employers will increasingly seek high-level graduates, 
and the accumulation principle means that all diplomas will be affected by this depreciation. In this case, we will 
have a dramatic situation, where the agents will increase their training level as much as possible, monopolize the 
highest diplomas in a first stage, and lose all motivation for these diplomas in a second stage. 
 
Conclusion 
Reflection on training based on the theory of human capital is a fertile field of study still largely unexplored, but 
of which we increasingly measure the importance especially in research addressing solutions to fight 
unemployment, the phenomena of under and over qualification, or even the wage gaps. 

The relationship at the heart of human capital theory illustrates the link between wages and education. 
However, this link is not sufficient to strictly demonstrate this relationship. In other words, it must be ensured that 
people who have completed longer studies necessarily receive higher incomes. Without this, human capital theory 
is powerless to explain the demand for education. The vast literature that has been produced on this subject is 
commensurate with this issue and its objective is to assess as accurately as possible the value of private returns to 
education. 
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This must guide individual educational behavior and public policies. 
The theory is however not systematically verified. In fact, other variables come into play that has nothing to do 
with productivity (economic context, specifics of the company, regions, structure of the labor market, sector of 
activity, gender or age of the worker....). 
The filter theory initially presented by Arrow explains that training, and in particular the diploma, serves to provide 
information on the aptitudes of individuals (intelligence, work capacity, etc.). Education, therefore, does not serve 
to increase the productivity of individuals but to identify them so that they can be filtered. Arrow is interested in 
the costs and benefits to the community of such a screening process. 
Signal theory is an extension of the job market of that of the filter. 
Spence believes that education would not increase the agent's productivity, but would select the agents who are 
already and will be the most productive. In this case, it is necessary to question the social profitability of education 
which involves significant costs without improving worker productivity. The diploma obtained is therefore simply 
a signal for the employer, it is proof that the agent is better than the others and that he has been selected. 
The reexamination of the filter theory in our study exposes the idea of strengthening the filtering function within 
universities, to reexamine the fall in the real costs of higher studies, and above all to regularize university studies 
with the model of Market. 
Where we have differentiated four types of filters: 
First, the perfect non-productive filter, in this case, we notice that there is a hypersensitivity to aptitude: if the 
aptitude is doubled within the population, the level of education will be multiplied by more than "4". This 
illustration is strictly in favor of the fittest. 
Then, the imperfect non-productive filter where we distinguish two cases: 
- Funding opportunities within the population exceed skills. In this case, we will see a new regulation of wages by 
employers. 
- The volume of skills in the population exceeds the funding opportunities. In this case, individuals will try to 
invest more than necessary in education so that their skills are better distinguished. 
Then, the productive and balanced filter the study shows that those of which they have higher aptitudes will seek 
the highest signal. And if we cancel the effect of education, the demand for the signal is reduced to the additional 
skill (the demand for the highest signals) and similarly, the difference in net income is limited only to the difference 
in skill. 
Finally, the filter and job occupied, in this case, the analysis shows that individuals in the unfiltered sector spend 
less time in school than those in the filtered sector. However, the income distribution in the unfiltered sector is 
lower than that distributed in the filtered sector. However, these income supplements are greatly reduced. 
In this study, we have also presented a reformulation of the Spence model by adopting three groups of individuals, 
and two levels of discrimination. 
This, on the one hand, illustrates the possible choices and the relative gains of a holder of an average diploma. On 
the other hand, allow us to highlight three choices instead of two (medium signaling, strong signaling, and no 
signaling). 
The study shows that the reporting process for middle-level diplomas is only valid when the number of individuals 
with higher-level diplomas does not exceed half of the least educated, which means that the signal effect does not 
own its own strengths, it depends on other signals. 
In this regard, we explain the most favorable case for signal balance, on the one hand, and increasing training 
levels, on the other. 
However, the formulations presented were based on strong hypotheses, supposing that there is a perfect match 
between skills, marginal productivity, and diploma, and also canceling market imperfections, which can present a 
limit to this study. 
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