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ARTICLE INFO Abstract:
Article type: In our country, a _large number_ of university graduates are unable to
Research leverage their higher education and enter the workforce. It is

evident that at present, there is no coherent qualitative and
quantitative linkage between the educational system and the labor
market, leading to resource wastage. Furthermore, there exists a
fundamental ambiguity regarding the rationale for the significant
upward trend in higher education within the country compared to
global and regional trends. In this article, game theory and static
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1. Introduction

Today, with the entry of many world countries into post-industrial or knowledge-
based economies, there is an increasing need for highly skilled labor.
Consequently, most high-income and socially prestigious occupations now
require university education (Safari et al., 2019). The primary mission of
universities worldwide is to provide up-to-date knowledge to contribute to the
development of society at regional, national, international, and global levels in
economic, social, cultural, and political dimensions. Achieving this mission is
only possible through the development of human, social, and cultural capacities,
and the use of innovative and entrepreneurial initiatives (Entezari, 2017). The
expansion of higher education from the perspective of human capital theory and
within the framework of functionalist theories believes that human capital needed
for economic development is provided through higher education. This implies
that the demand for university graduates in a country increases as the need for
skilled labor grows (Windolf, 1997). On the other hand, employers expect that by
hiring university-educated individuals, they can improve their own activities,
productivity, and ultimately achieve higher profits. Therefore, given the above
conditions, it seems that the university has clear responsibilities towards its
economic environment, and its ultimate goal is to educate graduates who are
expected to play a role in enhancing the economic prosperity of their country in
the future (Stevenson et al., 2009).

Supervision and guidance of skilled human resources for growth and
development corresponding to the goals of the country's higher education system
is one of the primary goals of higher education institutions (Sharifzadeh, 2018).
A necessary condition for the development of the higher education system is a
thorough examination of the past and current situation, as well as an investigation
of the influential factors and forces in the university development process. This
understanding is crucial for the university as it leads to the direction of the
university and also fosters creativity and innovation in university activities
(Samari et al., 2012). On the other hand, in our country, a large number of
university graduates are unable to utilize their university education and enter the
job market. It is evident that there is currently no logical qualitative and
quantitative connection between the education system and the labor market in the
country (especially in border areas), and this mismatch will be a catalyst for
resource wastage (Entezarian and Tahmasebi, 2011). In recent decades, based on
the country's macro policies, significant resources have been allocated to the
education of human resources, especially at the higher and postgraduate levels.
However, evidence indicates that most of these resources and efforts have been
devoted to the quantitative expansion of the mentioned education, and have not
been widely used to meet the country's needs. This is clearly evident in the
growing unemployment rates (especially among postgraduate graduates), which
is the most important reason for this high unemployment rate among university
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graduates in the economic literature, referred to as the education-job mismatch,
which occurs in both horizontal and vertical forms. Vertical mismatch indicates a
situation where the level of education of the workforce is either higher or lower
than the society's needs, and horizontal mismatch pertains to a situation where the
type of education of the workforce does not align or correspond with the society's
needs (Dartomi et al., 2016).

Ultimately, it should be noted that although higher education impart a high
percentage of the necessary skills to students, the appropriate and calculated
combination of these skills requires comprehensive studies on the interaction of
education with professions and labor market needs. Therefore, the issue of
graduates' employment, especially considering the determining role of educated
human factor in technology development and its strategic implications, appears to
be very important. Moreover, given the emergence and spread of the brain drain
phenomenon, failure to pay sufficient attention to this important issue will cause
irreparable damages and losses to the country. This phenomenon has raised
various questions, some questioning the higher education system, some
attributing the lack of national-level coordination and some others to the
relationship between industry and university as the main factor of this crisis,
where any delay in this matter will widen the gap between us and other countries.
The prerequisite for tackling this issue is the presence or establishment of highly
practical fields in universities relevant to each region and providing employment
opportunities for these students after completion of their studies, which could
pave the way for the development and prosperity of various regions based on
their capacities, and also help solve many socio-economic problems.

The employment of university graduates is closely linked to the higher education
system and the labor market, making it one of the most critical indicators of
university effectiveness. Therefore, in discussions of human resources, it is
crucial to establish a match between the needs of the job market and the
educational offerings while also improving the recruitment methods for graduates
(Hinman & Linfer, 2010). Furthermore, it is possible to leverage the existing
capacities of universities and develop new fields that could create opportunities
for unique regional employment through entrepreneurship, even in areas where
jobs may be scarce, such as technical, agricultural, horticultural, and other
domains, by phasing out less practical disciplines.

Now, let's proceed to review a few studies in the area of research:

Bagherinejad (2010) study titled "The Entrepreneurial University as a Ground for
Job Creation, Technological Development, and Welfare" examined the
interaction of educational and research activities with university-surrounding
organizations. This research presented a framework for expanding
entrepreneurial activities within the university environment for technology
development, employment, and welfare, by articulating the new roles of
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entrepreneurs in university environments, describing changes in knowledge
production styles and global experiences, entrepreneurial models in university
environments, and effective mechanisms. The results demonstrated that if the
mentioned approach is well-organized and effective, it leads to job creation,
increased efficiency of human and non-human resources, and ultimately welfare.
Samari et al. (2013), in their study on the influential factors in the process of
"university development” in Iranian government universities, selected a sample
of 16 key experts (7 individuals) and university presidents (9 individuals) with
management and scholarly experience in this area. The results indicated that
factors such as political considerations in the local and regional environment,
responsiveness to the needs and demands of society, government considerations,
decision-making processes in university development, interaction of higher
education macro plans and socio-economic systems, management and leadership,
government financial credits and resources, and university autonomy are the
factors with the highest frequency and greater importance in university
development compared to other factors.

Safari et al. (2010) investigated the topic of higher education and employment in
universities after the Islamic Revolution. Their results indicated that there is no
consistent trend in the relationship between the increasing trend of university
graduates and their employment rate in different years after the Islamic
Revolution, especially when considering gender differences. While in the period
1365-75, the human capital theory may explain the expansion of higher education
in our country, in the years after 1375, especially regarding women, this theory
fails to provide a convincing answer to the question of why the expansion of
higher education is not correlated with the employment of university graduates,
highlighting a different logic for male and female university graduates.
Mohammad Shafie et al. (2019) investigated the improvement of teaching quality
in technical and vocational higher education with an emphasis on the approach of
employment generation and skill-oriented. They analyzed a sample of 230
individuals  through  semi-structured interviews and researcher-made
questionnaires. The research results in the qualitative section suggest that using
teaching methods based on experiential activities, applying theoretical knowledge
in practice, teaching in real work environments, utilizing group-based learning,
employing experienced workshop technicians, and interactive communication
between teachers and students are solutions that can effectively impact teaching
quality. Furthermore, the quantitative results demonstrate that the outlined
strategies are effective in enhancing teaching quality.

In a research conducted by Harvey (2010), the focus was on examining the
connection between the empowerment of university graduates and their
employment status. The findings revealed that continuous concentration on
educational skills is essential for the empowerment of these graduates, instead of
relying on episodic training in individual processes.
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Shah et al. (2010) study in Pakistan revealed that instability, inadequate
oversight, insufficient budget, and a lack of communication between education
and industry, along with the absence of a modern and practical national plan, are
among the most critical factors influencing technical and vocational education.
Moreover, Li and et al (2014) investigated the correlation between higher
education and employment, as well as strategies for enhancing them. Their
findings showed that as the per-student expenditure and the faculty-to-student
ratio in universities rise, the prospects for post-graduation employment increase,
and vice versa.

Idris and Mubodai (2018) delved into the challenges of empowering youth in
vocational and technical education for the labor market. They found that while
technical and vocational curricula are rich in content, their implementation falls
short in contributing to national objectives. Piero and Sergio (2020) conducted a
study in Italy to explore the role of various types of educational mismatch in
explaining the labor market transition of workers with secondary and tertiary
education. Their findings revealed that among workers with tertiary education,
the risk due to educational mismatch is significant, while for workers with
secondary education, over-education is the primary risk factor for unemployment.
Therefore, both demand-side and supply-side policies are necessary for
companies to better utilize this human capital.

Alanazi and Benlaria (2023) investigated the correlation between different factors
influencing employment outcomes among JUAF university graduates to address
the gap between higher education outcomes and labor market needs by 2030.
Their results demonstrated that enhancing job services, counseling, skills,
competencies, and curriculum design could improve graduates' employability.
After careful examination, it is evident that the studies conducted have
predominantly utilized descriptive and econometric methodologies. Until now,
the interaction between the government and students has not been explored
through the lens of game theory. Thus, this constitutes the innovative and
pioneering aspect of this research.

This article is organized into four sections. After the introduction, the second
section presents game theory. The third section provides modeling of theThis
article is structured in 4 sections. After the introduction, the second section
presents game theory. The third section provides modeling of games in two sub-
sections, and the final fourth section concludes and offers recommendations.

1. Game Theory

Game theory delves into the analysis of strategic decision-making among
economic actors by employing mathematical models. By considering the
preferences of these actors, game theory aims to understand how their mutual
choices culminate in outcomes that need not align with the individual
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preferences. This field seeks to model the mathematical underpinnings of
strategic situations, characterized by conflicts of interest, involving rational and
intelligent entities (Owen, 2012). Due to the potentially diverse repercussions of
games, it is unfeasible to make conclusive estimations about their final outcomes.
To predict the results of a game, it becomes essential to employ methods and
algorithms that condense the entire range of potential consequences into a more
restricted set known as equilibrium outcomes (Shy, 1996).

One of the most common types of games is static games with complete
information, in which players simultaneously choose their strategies and each
player is fully aware of the payoffs of the other players in the game. The
fundamental assumption in these games is that each party to the game is unaware
of the choice of the opponent and, in fact, it is as if they simultaneously make
their own choice. Another fundamental assumption in these games is that all
consequences of the game are known to all players, meaning that each player
knows what payoff they and their opponent will receive for each of their choices.
Many games in the real world are of the type static games. The equilibrium
resulting from these types of games is called Nash equilibrium and is defined as
follows:

H;‘E':'-z' JJ—:) = uz’('j-i r':'-—z'.}l

The strategy of a player is to have the best response to the performance chosen by
other rivals (Maskin et al., 1999).

In the context of game theory, when the aim is to provide a unique solution for a
game, that solution will be the Nash equilibrium. Certain games exhibit the
presence and adoption of strategies and decisions that have a comparative
advantage over other strategies, as the resulting outcome and benefit from these
strategies outweigh those of others. In such scenarios, a player, irrespective of the
opponent's chosen strategy, will consistently opt for the same desirable strategy.
Such strategies are termed dominant strategies for the player and dominated
strategies for the other players. The selection of a dominant strategy by the
players in the game is evident, thus the set of strategies formed by dominant
strategies is known as the dominant strategy equilibrium (Osborne, 1998).

2. Modeling Game

Before delving into game modeling in various scenarios, it is important to note
that generally, students prioritize having a job (after graduating), studying in their
preferred field, and ultimately enrolling in available programs at their local
university. As for the Azad university, the priorities are having practical fields
(that lead to employment) available at the university, creating them if they don't
exist, and ultimately, not having practical fields at the university and not creating
them. In scenario 1, it is assumed that only the Azad university exists in the
region, while in scenario 2, it is assumed that both the Azad university and the
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government university exist in the region. Now, we will proceed to address game
modeling in these different scenarios.

2.1. Government 1: The game between Azad University and students in the
situation where there is only Azad University in the region

In this scenario, it is assumed that only the Azad university exists in the region.
For the first case, students will have four options: 1) studying in a practical field
that has job opportunities and the student is interested in that field (A). 2)
studying in a practical field that has job opportunities but the student is not
interested in that field (B). 3) studying in a field that has no job opportunities but
the student is interested in that field (C). 4) studying in a field that has no job
opportunities and the student is not interested in that field (D).

In the next stage, the Azad university can have three options: 1) the presence of a
field at the university (o). 2) Establishing a new field at the university (B). 3)
Non-existence of a field at the university (y). Hence, the game matrix is presented
in Table 1 below:

Table 1: A game between the university and the students in the conditions of the
desired field in the university

University
(44 B ¥
A 12 8 11 6 10 -4
B Student 9 7 8 5 7 -3
C 6 4 5 2 4 -2
D 3 3 1 -1

In the matrix form of the game between the Azad University and the students, in
order to obtain the consequences of each strategy, the priorities of the players
need to be ranked.

The initial condition is that students major in a field for which there is either a
job available or they can become entrepreneurs after graduation, and it is their
preferred field of study and available in the same region. In this scenario,
students achieve the highest payoff indicated by the number 12. Additionally, in
this case, the payoff for the university will be 8 because this situation creates both
employment and students are studying in their preferred major and also in the
same region, leading to reduced costs.

The second scenario describes a potential future where the university creates a
new program to meet the demands of the job market and student interests. The
payoff for the students and university is influenced by factors such as job
prospects, student preferences, regional appeal, and the costs associated with
establishing the new program. The decision-making process in this scenario
involves considering the incentive structures for both students and the university,
incorporating elements from game theory and economics to analyze the potential
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outcomes and trade-offs. This highlights the complex interplay between student
demand, labor market dynamics, and institutional decision-making in the context
of educational program development.

In Cell 3, students in a field for which there is a job and they are interested, but
the field is not available in the university in the same region, choose to study. In
this case, the consequence for students is indicated by the number 10. Also, in
this case, the consequence for the university will be -4 because in this situation,
the university has been unsuccessful in attracting students and the students
prioritize the job over their interest and staying in their own region. This is the
worst possible outcome for the university.

The fourth scenario involves students pursuing a field for which there are post-
graduation employment opportunities, even if they lack interest in that particular
field of study at the university in their region. In this scenario, the students'
outcome is denoted by the number 9. Additionally, in this case, the university's
outcome will be 7, given that this scenario creates employment and results in
students studying in the same region (thus reducing costs). The university's
outcome is lower compared to the first scenario due to students not pursuing
studies in their preferred field, which diminishes the attractiveness of the
university (as lack of interest in the field could have consequences for the
university).

In the fifth scenario, students in a field for which there is little interest after
graduation but with existing job opportunities are supposed to pursue studies in
that field in the near future as the university plans to establish a new program. In
this case, the outcome for the students is indicated as 8. Furthermore, the
outcome for the university in this case will be 5, as the university creates
employment and students continue their education in the same area, leading to
cost reduction. However, the cost of establishing a new program for the
university entails additional expenses, resulting in lower outcomes compared to
the previous scenario.

The sixth cell is characterized by students majoring in fields with post-graduation
employment prospects but choosing to pursue studies without genuine interest,
particularly when the field is not offered by local universities. Under these
conditions, the students' payoff is denoted by the numerical value of 7. Moreover,
the university's payoff in this scenario amounts to -3, given that it has avoided
incurring expenses (owing to the absence of the relevant field in the region) and
has not facilitated job creation.

In the seventh cell, students in a field that has no job prospects after graduation,
but is of interest to them, may choose to study in a program offered by a
university in the same region. This scenario results in an outcome value of 6 for
the students. Additionally, in this scenario, the payoff for the university is 4
because the program exists in the university but has no job prospects.
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In the context of economic decision-making and game theory, this scenario
exemplifies the concept of payoff matrices and strategic decision-making, where
both students and the university are rational decision-makers aiming to maximize
their outcomes. The students are choosing to pursue a field of interest despite the
lack of immediate job prospects, while the university is making strategic
decisions about creating new programs while considering the financial
implications. This situation highlights the interplay of individual preferences,
institutional strategies, and future payoffs in the decision-making process.

The ninth cell is structured to accommodate students who choose to pursue a
field of study that does not offer employment prospects post-graduation but
aligns with their passion and is not available at any local universities. In this
scenario, the anticipated outcomes for the students are denoted by the value 4.
Furthermore, the expected impact on the university in this case will be negative,
at -2, given that although the students are passionate about their chosen field,
there are no employment opportunities for them, and the university faces
financial strain.

In the tenth scenario, the cell is characterized by students enrolling in a discipline
with no post-graduation career prospects or personal interest, provided that the
same discipline exists at a university within the same region. Under these
conditions, the outcome for students is assigned a value of 3. Additionally, the
outcome for the university is also 3 in this instance, as despite overlooking the
employment and interest of the students, the university avoids incurring
additional financial burden due to the availability of the discipline in the region.
In the given scenario, the eleventh cell of the model represents a dynamic
decision-making situation where rational individuals are faced with choosing the
best course of action considering the payoffs associated with different strategies.
This highlights the intersection of game theory and educational economics,
shedding light on the motivations and incentives of students and universities in
response to market dynamics and the emergence of new academic fields.

The twelfth cell is defined as follows: students in a field that has no job prospects
or interest post-graduation, and if that field is not available in the local university,
study there. In this scenario, the outcome for the students is denoted by the
number 1. This situation represents the worst outcome for the students because
there are no job prospects in that field, they have no interest in it, and the field is
not available in their local area. In this case, the outcome for the government will
be equal to 1- as well. The university's higher outcome in this situation compared
to the three previous scenarios is due to the fact that for fields with no job
prospects or interest, no costs have been incurred and no additional financial
burden has been assumed.

The strategies for both players can be defined as follows:

Sstudents = {4,B,C,D}
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Sl_'nlverslty ={m, B, }‘}

The combination of strategies employed by two players is as follows:

3 = Ssmudents * ‘SILTI!'.LVEI."Si.t_?

={(4,a),(4,5).(4,y), (B,a),(B, 5), (B,y), (C,a),(C, 5).(C,y),(D,a), (D,5),(D,y)}
The implications of the game for students (S) and universities (U) can be
logically ranked as follows:

Us(Aa) =12, Uy(d,a)=8

m(Ap =11, (AR =a

Us(Ay) =10, U;(4,y) =—4

U;(B,a)=9 , Uy(B,a) =7

UE{BJJE} =8, UUIBJﬁ}=5

UE {BJ }’} = ?J UL"{BJ }’} =-3

U (Ca)=6, UyiC,a) =4

Us;(c,p) =5, Uylc.p)=2

UE {CJ }’} = 4'1 UL"(CJ }’} =-2

U;(D,a) =3, Uy(D,ax)=3

UE{ID.,E}ZZ. UL'{.D.,E}: l

US {DJ }’} =1 : UL'{DJ }’} =-1

In the following table (Table 2), the Nash equilibrium is illustrated:

Table 2: Solving the game matrix between the university and the students and
finding the Nash equilibrium in the conditions of the existence of the desired
field in the university

University
a s ¥
A 12 8 1 6 10 -4
B Student 9 7 8 5 7 -3
C 6 4 5 2 4 2
D 3 3 2 1 1 -1

In this game for the university, the strategy of having a major in the university
prevails over both strategies of creating a major in the university and not having a
major in the university. This means that regardless of the other player's
(students') choice, they always select it because it yields a higher outcome. For
the students, the strategy of studying in a major where there is both job
opportunities and personal interest dominates over other strategies (regardless of
the other player's choice). Therefore, in any case, they choose it and achieve a
higher outcome.

Based on the results obtained, which indicate a non-cooperative game
equilibrium, it is observed that a Nash equilibrium occurs at (A, ), representing
the same Nash equilibrium. As previously mentioned, in a Nash equilibrium,
deviation from the corresponding outcome does not benefit any player, under the
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assumption that other players do not deviate from the strategy played in the Nash
outcome (Salimian & Shahbazi, 2017).

Government 1-1: The game between the university and the students in terms
of creating the desired field in the university (there is only an Azad
university in the region).

In this context, we consider a scenario in which the desired academic program
(leading to employment or entrepreneurship) is not available at the university,
and the university is presented with two strategic options. Similar to the previous
assumption, let us consider that students will have four choices: 1) pursuing
studies in a practical field with existing job prospects and aligned with the
student's interests (A). 2) enrolling in a practical field with job opportunities but
lacking the student's interest (B). 3) opting for a field without immediate job
prospects but reflecting the student's interest (C), and 4) choosing a field without
job prospects and also lacking the student's interest (D).

In the next stage, the university can have two choices: creating a new (costly)
field at the university (B), or having an absence of majors in the university (y).
Therefore, the game matrix will be in the form of the following table (Table 3):

Table 3: A game between the university and the students in the absence of the
desired field in the university

University
B ¥
A 8 4 7 -4
B Student 6 3 5 -3
C 4 2 3 -2
D 2 1 1 -1

We will now delve into the details of the game matrix and provide explanations
for the specific cells. The implications of the university's strategy in the scenario
of not creating a new academic field, similar to the previous game matrix, are as
follows. The optimal outcome for the university within this matrix is located in
the first cell, as it involves the creation of jobs through the establishment of a
new academic field, allowing students to pursue their interests while studying in
their local region (resulting in cost reduction). Building upon the insights from
the previous game matrix, this outcome is also the most favorable for the
students. Additionally, the strategies of the players, their combinations, and their
rankings are left unaddressed for the sake of avoiding redundancy and will be
exclusively covered through the resolution of the game matrix in the subsequent
section (Table 4).
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Table 4: Solving the game between the university and the students in the
absence of the desired field in the university

University
B ¥
A 8 4 z -4
B Student 6 3 5 -3
C 4 2 3 2
D 2 1 1 -1

In this game, the strategy of creating a field at the university prevails over not
having a field at the university. This means that the university always chooses to
have a field, regardless of the choices of other players (students), because it
yields a better outcome. Additionally, for students, the strategy of studying in a
field that offers job prospects and aligns with their interests prevails over other
strategies, irrespective of the choices made by others. Therefore, in any case,
selecting this option leads to better results.

Based on the results obtained, which indicate a Nash equilibrium, it is evident
that the equilibrium outcome occurs at (A,f), representing the Nash equilibrium.
As previously noted, in a Nash equilibrium, no player gains from deviating from
the respective outcome, given that other players do not deviate from the strategy
played in the Nash equilibrium.

Government 2: The game between Azad universities and students in the
presence of both government and Azad universities in the region

Here, it is assumed that there are both Azad and government universities in the
region. As in the previous cases, students will have four options: 1) study in an
applied field for which there is a job and the student's interest in the field (A). 2)
Studying in an applied field for which there is a job and the student's lack of
interest in the field (B). 3) Studying in a field for which there is no job, but the
field of interest of the student (C) and 4) Studying in a field for which there is no
job and also the student's lack of interest in the field (D).

In the next stage, Azad University can have five choices and their priority is as
follows: 1) The absence of a field with a job in the government university of the
region and the presence of this field in the Azad University of the region (o). 2)
Absence of a field with a job in the government university of the region and the
creation of this field in the Azad University of the region (B). 3) The existence of
a field in both universities (y). 4) The existence of a field with a job in the
government university of the region and the establishment of this field in the
Azad University of the region (0). 3) Absence of majors in both universities
(students tend to go to other universities) ().

Therefore, the game matrix will be in the form of the following table (Table 5):
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Table 5: A game between the university and the students in the conditions of the
desired field in both universities

University
ot P ¥
A 18 20 17 19 | 20 16 19 15 16 4
Student B 13 18 | 12 17 | 15 14 14 13 |11 3
C 8 12 7 11 10 8 9 6 2
D 3 10 9 5 6 5 1 1
Similar to the previous game-theoretic matrix model involving the Azad

University and students, in order to ascertain the outcomes of each strategy, it is
imperative to prioritize and rank the players' preferences.

Here, for brevity's sake, the strategies of the players are explained generally. The
best outcome for students is when there is a relevant job field available in both
universities and the student is interested in that field. This outcome is represented
as 20 for students. The next best outcome for students is in the case that the
desired field (for which there is a job) exists in the government university of the
region (resulting in cost reduction) and is going to be created in the Azad
University. This result is represented as 19 for students. The subsequent best
result, indicated by the number 18, occurs when the desired field exists in the
regional Azad university and does not exist in the regional government
university. The following best result, indicated by the number 17, arises when the
desired field is going to be created in the Azad university of the region and does
not exist in the government university of the region. The next best outcome,
indicated by the number 16, is when the desired field is not available in the Azad
and government university of the region, and the student chooses other
universities outside of their region. Students prefer this strategy over the next
strategies because, as mentioned, they prefer having a job related to their interest
and studying in their area. Other matrix numbers are prioritized in a similar
manner. In short, Azad University's priorities are as follows:

1. The desired field (leading to students' employment) exists in Azad University
and does not exist in government universities.

2. The desired field does not exist in the government university, and the Azad
University creates it.

3. The desired field exists in both universities.

4. The desired field should exist in the government university, and that field
should be created in the Azad University.

5. Finally, there is no field with a job in any of the two government and Azad
universities of the region, and the students of universities in other regions should
choose for the desired field. In the following table (Table 6), the balance of the
game is shown.
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Table 6: Solving the matrix of the game between the university and the students
and finding the Nash equilibrium of the game under the conditions of the
presence of the desired field in both universities

University
a B ¥ 6 @
A |18 20 |17 19 |20 16 |19 15 |16 4
s |13 18 [1z 17 |15 14 |14 13 |u 3
Student — g1, |7 11 0 8 |09 7 |6 2
D |3 10 9 5 6 |4 5 |1 1

In this case, for the university, the strategy of not offering a major with job
opportunities at the government university of the region, while having a major at
the Azad University of the region, prevails over other strategies. Regardless of
the choice of the other player (students), the university always chooses this
strategy because it results in a higher status for the university. For students, the
strategy of studying in a major relevant to job opportunities and aligning with
their interests prevails over other strategies, regardless of the choices of other
players. Therefore, in any case, choosing this strategy leads to better results.
Based on the results obtained, which indicate the existence of a Nash
equilibrium, it is observed that a Nash equilibrium occurs at (A, a), which is
indeed the Nash equilibrium. As previously mentioned, in a Nash equilibrium, no
player has an incentive to deviate from the corresponding outcome, assuming that
other players do not deviate from the strategy played in the Nash outcome
(Salimian and Shahbazi, 2017).

Government 1-2: The game between Azad University and students in terms
of creating the desired field in the university (both types of universities exist
in the region).

Section 1.1 is also about finding the best strategy (Nash equilibrium) for the
Azad university to create a new field in which job opportunities exist. The first
assumption is that the desired field (which creates jobs or entrepreneurship) does
not currently exist at the university, and that the university has four possible
strategies to consider. First, we assume that students will have four options:

1) Study in an applied field where there are job opportunities and the student is
interested in the field (Option A).

2) Study in an applied field where there are job opportunities but the student is
not interested in the field (Option B).

3) Study in fields where there are no job opportunities, but that are of interest to
the student (Option C).

4) Study in fields where there are no job opportunities and the student is also not
interested in the field (Option D).
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In the next stage, the university can have four choices: The absence of a field
with a job in the government university of the region and the creation of this field
in the Azad University of the region (o). The existence of the field in both
universities (B). Absence of majors in both universities (students tend to go to
other universities) (y). The presence of a field with a job in the government
university and the absence of the desired field in the Azad University (0).
Therefore, the game matrix will be presented in Table 7.

Table 7: A game between the university and the students in the conditions of
the desired field in both universities

University
0 B ¥ A
A 14 16 16 15 10 4 15 8
B 11 14 13 13 9 3 12 7
Student | ¢ 6 12 8 11 2 2 7 -6
D 3 10 5 9 1 -1 4 5

Here, for brevity's sake, the general strategies of the players are explained. The
best outcome for students occurs when there is a job available in the desired field
at both universities and the student is interested. This outcome is represented by
the number 16. The next best outcome for the student is when the desired field
(for which there is a job) exists in the government university of the region
(resulting in cost reduction) and does not exist in the Azad University,
represented by the number 15. The third best outcome, indicated by the number
14, occurs when the desired field does not exist in the government university of
the region and is supposed to be created in the Azad university of the region.
Other matrix numbers are prioritized in a similar manner. In summary, Azad
University's priorities are that the desired field does not exist in the government
university and Azad University will create it; the desired field exists in both
universities; the desired field does not exist in any of the government and Azad
universities of the region, leading students to choose universities in other regions
for the desired field; and finally, the presence of the desired field in the
government university and the absence of the field in the Azad university. The
game matrix solution will be presented in Table 8.

Table 8: Solving the game between the university and the students in the
conditions of the desired field in both universities

University
ct B ¥ 6
A 14 16 16 15 10 -4 15 -8
B 11 14 | 13 B | 9 3 | 12 7
Student ¢ 6 12 8 11 2 2 7 6
D 3 10 5 9 1 a1 | 4 3
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In this case, for the university, the strategy of not having a field with a job in the
government university of the region and creating in the Azad university of the
region dominate to other strategies and regardless of the choice of other players
(students), the university always select this strategy because it gives her a higher
result. For students, the strategy of studying in a field with job prospects and
aligning with their personal interests prevails over other strategies, regardless of
the choices made by other players. Therefore, in any scenario, choosing this
strategy results in a more favorable outcome.

Based on the obtained results, the Nash equilibrium of the game occurs when the
equilibrium outcome is (A, a), making it the Nash equilibrium of the game. As
mentioned earlier, in the Nash equilibrium, deviating from the relevant outcome
is not in the interest of any player, assuming that other players do not deviate
from the strategy played in the Nash outcome.

3. Results and Recommendations

Due to the formation and expansion of the brain drain phenomenon, if not
enough attention is paid to this important issue, irreparable damage will be
caused to the country. This phenomenon has raised various questions; some
question the higher education system, some consider the lack of coordinated
planning at the national level, and others view the relationship between the
industry and the university as the main cause of this crisis. Furthermore, this
issue will result in a greater gap and distance between us and other countries.
This article discussed the modeling of the game between Azad University and
students using game theory and presenting a series of static games between
players regarding the possible strategies of each party. The strategies of the
university and students in different situations were considered for this purpose,
and the results were analyzed. Finally, the Nash equilibrium of the two games
was discussed.

The results showed that in all games for students, the strategy of studying in a
field with job prospects and the student's interest prevailed over other strategies,
regardless of the choice of the other player. For Azad University, in Game 1, the
strategy of offering a field with job prospects prevailed over both the strategies of
creating a field and not having a field in the university. In game 1 and the second
case, for the university, the strategy of creating a field in the university prevailed
over the strategy of not having a field. In game 2, for the university, the strategy
of not offering a major with job prospects at the regional government university
and the presence of a major in the regional Azad university prevailed over other
strategies, and in game 2 and the second case, for the university, the strategy of
not offering a major with job prospects at the regional government university and
creating a field at Azad University of the region prevailed over other strategies.
Finally, it is suggested that Azad University adopt relevant policies to create new
majors that align with the labor market and the status of the majors.



M. H. Sobhanian, S. Salimian and A. Ashrafi 241

References

1. Alanazi, A, S., & Benlaria, H. (2023). Bridging Higher Education Outcomes
and Labour Market Needs: A Study of Jouf University Graduates in the Context
of Vision 2030. Soc. Sci. 2023, 12(6), 360;
https://doi.org/10.3390/socsci12060360.

2. Bagherinejad, J. (2010). An entreprencurial university that lays the
groundwork for job creation, technology development and prosperity, Welfare
and Social Development Planning Quarterly, 6(3),65-97.

3. Dartomi, K, Salimi Far, M, Malek Al Sadati, S. (2016). Inconsistency
between education and job in Iran's labor market. Regional Economic and
Development Researches, (14) 24, 68-94.

4. Enayati, T. (2015). The degree of adaptation of students to the university
environment with an emphasis on the role of educational planning. Two quarterly
studies of educational planning, 5(9), 145-163.

5. Entezari, Y. (Y+)V). Excellent education and employment opportunities for
graduates. Scientific Research Quarterly Journal of Higher Education of Iran,
8(3), 1- 25.

6. Entezarian, N., & Tahmasebi, T. (2011). Examining the degree of
coordination and adaptation of the higher education system and technical and
professional education with the needs of the labor market, Work and society
monthly, 140, 59-71.

7. Harvey, Lee. (2000). New realities: The relationship between higher
education and employment. Tertiary Education and Management, 6 (1): 3—17.

8. Hennemann S. & Lifner 1. (2010). Employability of German Geography
Graduates: The Mismatch between Knowledge Acquired and competences
Required. Journal of Geography in Higher Education, 34(2), 215-230.

9. Idris, A., & Mbudai, Y. (2017). Technical and vocational education:
Challenges towards youths’ empowerment in Kano Government-Nigeria. Journal
of Technical Education and Training, 9(1), 18-32.

10. Li, Shi, John Whalley, and Chunbing Xing. (2014). China’s higher
education expansion and unemployment of college graduates. China Economic
Review, 30: 567-582.

11. Mas-Colell, A., Whinston, M. D. & Green, J. R. (1995). Microeconomic
Theory. London: Oxford University Press.

12. Maskin, E. (1999). Recent Developments in Game Theory. Edward Elgar
Pub., 1999 - Business & Economics. Availabla at:
https://books.google.com/books/about/Recent developments in_game theory.ht
ml?id=luglSW4QB-QC

13. Mohammad Shafie, M, Nistani, M,R, Mirshah Jafari, S,I, Taqwaie, V
(2019). Improving the quality of teaching in technical and professional higher



242 The Strategy of the Islamic Azad University in Relation to its Available ...

education with an emphasis on employment generation and skill-oriented
approach. Journal of Education and Learning Studies, 12(2), 23-46.

14. Osborne, M. (2000). An Introduction to Game Theory by Please send
comments to Department of Economics This version.

15. Owen, G. (2012). Encyclopedia of Applied Ethics. Reference Work, 391-
398. Available at: https://doi.org/10.1016/B978-0-12-373932-2.00178-2.

16. Piero, E., & Sergio, S. (2020). Educational mismatches, technological
change and unemployment: evidence from secondary and tertiary educated
workers. Global Labor Organization, GLO Discussion Paper, No. 4651-31.
https://www.econstor.eu/bitstream/10419/213563/1/GLO-DP-0465.pdf

17. Safari, S, Arvin, B, Karimipour, K. (2019). Higher education and
employment in universities after the Islamic revolution, scientific research
quarterly of science and technology policy, 12(1), 2-14.

18. Samari, I, Yameni Dozi Sorkhabi, M, Salehi Imran, I, Geraienejad, G.
(2012). Investigating and identifying effective factors in the process of "academic
development" in Iran's government universities, Educational Planning Studies
Quarterly, (4) 2, 67-100.

19. Shah, 1. H., Ajmal, M., & Rahman, F. (2010). Structure of technical
education and vocational training in Pakistan. Journal of Technical Education
and Training, 2(1), 67-82.

20. Shahbazi, K., & Salimian, S. (2017). Expansion of Location Theories of
Firms and Products’ Consistency Using Triangular Distribution Approach.
Iranian Economic Review, 21 (3), 497-518.

21. Sharifzadeh, F. (2018). The need to recognize the higher education system
and its role in the scientific and social development of the country. Cultural
Research Society of Human Sciences and Cultural Studies Research Institute,
2(1), 79-112.

22. Shy, O. (1996). Industrial Economics: Theory and Applications. Paris: MIT
Press.

23. Stevenson, H., Neary, M., & Bell, L. (2009).The future of higher education:
Policy, pedagogy and student experience. Continuum International Publishing
Group Ltd.

24. Windolf, Paul. (1997). Expansion and structural change: Higher education in
Germany, the United Governments and Japan: 1870-1990. Boulder,co:Wesview
Press.



M. H. Sobhanian, S. Salimian and A. Ashrafi 243

Lol il g 392 g0 (s (gl b alasly 15 oWl 5151 alKuiS 1y (6551 piww]
(Bl &b 5,845,) 1 150 b

S
0yt0 395 (B claaisgel 5l 4 ditus B & Muasdlg b 5l oob) Hluw sie lo ygiS )
blod jl 58 L8 s g (bjgel pllss o pols Jlo )3 sl pluno &5 a8l i IS ljL 55 5 03,2
plac! (! 1503 9w 5l 2gr algs @lio BT ludisnj yal cpl g ailss 392y (haio blo)l (oS 5 (a5
i )y o Jle gl (Bl s & g Wi silate 2 Ll o 3,13 gy sl
SLeMbl U byl slaisib (665 )10 5 bagsjb a5k 5 oslatnl b allie oyl )3 .S 4 g5 adlaio 5 o>
lao il yolaie cpl (gl 1V sl ods ai3ldy bgmiils g 3131 o8ty (5L (oiloJro 4 JolS
i Il L Tl g sl o &5 05 48,8 i 53 cilisie o a3 ool 5 oS
Sl Blemiily gl b gl olos j0 aS ol lis gult .ol oddd 4B Doy 00l ke (sla g5L o
o ag o) Lol plo y sndils Mo 3)50 9 3,05 2929 Jad ol (sl & (gl > S
ol ¢l a8 (ol sloml L) (gl s sl 5 ol o8y (gl el QI (105 05k bl
ol d Linlpd ol e oy j> dids) 2939 pas g i)y Dbl oo 5l yinl pluw 2yl 3929 Jabs
3 g odls aaldl 543 3,509, 4 315 dgmg Jad )] (gl 45 (gl dgmg Coygo 4D S 395 s gt 3
Msal ) Laa sy ool slogl cas 53 p5Y slaculbuw dilaie b caolite (63,8 4y 3939 pie &jg0

YN
o Pl bgmsily il oKl ¢ JolS leMbl b bl (slav il dacs sl 4 ke 2 gaWS lalS



