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ABSTRACT  

Human behaviours are very complex and even rational investors can succumb to pressures from behavioural aspects while making investment 
decisions [1]. Very common influencing behavioural aspects include overconfidence, loss aversion, anchoring etc.  Investors arrive at a decision 
after considering the results from all the alternative choices. The Classical financial theories suggest that investors arrive at the conclusion that 
decision-making processes of human beings include three points of view: social, cognitive and normative. The normative view, including the 
logic of decision taking, recognizes that individuals do not always make sound decisions. There are positive and negative influences of 
behavioural aspects. Positive are self-awareness, creativity, efficiency etc and negative could be redundancy, fear etc 
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Introduction 
 

The current changes in Financial markets have illustrated 

the disparity between conventional finance and behavioural 

finance. Conventional finance assumes that individuals, 

institutions and even markets behave rationally [2]. 

Conversely, behavioral finance questions the rationality 

premise and indicates investors continue to deviate from 

optimum financial decision [3]. Behavioral finance draws 

insights from psychology, finance, mathematics and other 
disciplines to study behaviour in different market scenarios 

that deviate from standard assumptions and show that 

markets are inefficient [4]. Some researchers suggest that 

the susceptibility of individual investor to various behavioral 

anomalies may be an obstacle to wealth maximization. 

If investors were rational actors whose investment decisions 

are logically based on available information, then investing 

events would often lead to unified and predictable reactions. 

Investments, however is not a science of precision. Each 

investment event produces a variety of reactions and 

predictions that effectively amount to pure speculation or 
forecast error, where permanent and widespread 

psychological biases affect both the subjective probability of 

future economic events and their retrospective interpretation 

[5] 

Such judgemental anomalies are also known as Cognitive 

Illusions or Biases. Since it is difficult to eradicate 

reasoning errors [6] it is important to consider how various 

behavioural biases influence investment decision making. 

Cognitive considerations include psychological factors that 

impede critical thought. Heuristics, confidence, mental 

responsibility, framing, representativity, conservativeness 

and show effect. Other factors, such as miscalculation of the 
volatility of fundamental policies, the effects of word of 

mouth and feedback from the media [4]. 

There is lack of research on the magnitude of these biases 

and on whether the effect of these biases is constant over 

time on individuals. 

This paper aims to demonstrate decision making by 

Government and Private Investors while considering risky 

financial operations by applying the principles of Nash 
Equilibrium. 

 

Literature Review 
 

Recent development in Game theory has asserted its 

application in unprecedented areas, models and scenarios 

that involves complex decision-making. It is an essential 
tool for understanding business interactions and is widely 

applicable in all kinds of strategic interactions among self-

interested agents. These games/concepts contain 

mathematical scenarios which are well defined, involving a 

number of players, a set of policies for these players, and a 

pay-out specification for any strategy combination. 

Often investors performance lagged behind corresponding 

market performance and after being researched thoroughly 

on the causes, investors continue to repeat same mistakes 

leading to suboptimal financial outcomes [7]. 

chain design (capacity administration and buy-in versus 
supplier decisions), product choices (entry and exit markets) 

as well as key participant decisions (compensation 

agreements, incentives). It can thus be used for effective and 

effective decision-making in various infrastructure systems 

and decision-making scenarios. 

 

Infrastructure 

 

Infrastructure systems are the pillars of the modern societies 

that provide mobility, shelter and supply the necessary 

public services. Despite substantial developments in urban 

infrastructure projects, the management practices for this 
asset remain insufficient. The reliable conditional data, 

understanding of future patterns of deterioration and 

understanding of interdependence between different 

infrastructure systems are essential for the efficient 

management of urban infrastructure systems. In addition to 
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this technical expertise, infrastructure network research is 

not complete without its dynamic social interactions. 

 

Public Infrastructure Financing 

 

Public infrastructure funding has been subject to many 

discussions and debates for many years, as a critical 

precondition for urban development projects. The key issue 
has resulted from the fact that, Governments providing all 

necessary services are restricted from convectional sources 

of finance – primarily focussed on tax revenues. With the 

increased size of infrastructure and demand, greater public 

and private sector cooperation is required. 

In the search for adequate funds for the construction of 

public infrastructures, Governments are typically attempting 

to find ways of providing productive financial results and 

social services [8]. Value capture can provide an incentive 

for achieving these objectives to some degree. 

Value capturing will be described as the mechanism that the 

public sector is recovering and using, for public purposes, 
all or part of their increment in land and property prices that 

emerged from new and improved Government Land Use 

Acts. 

 

Corporate Social Responsibility 

 

Corporate Social Responsibility (CSR) has slowly become a 

popular subject with growing interest from the public and 

corporates. Game Theory can incorporate the feedbacks and 

CSR principles to perform an empirical analysis between 

organisations with organisations and organisations with 
government manoeuvring Matrix linear equations method. 

From a game theory viewpoint, performing social activities 

with Long term accountability is the optimal policy of 

Organisations. Within the short term, however, businesses 

must select a Low-cost way to make more money, to create 

the Sustainable development will underpin CSR. The 

Government will also improve the supervision and 

enhancement of social responsibility commitment through 

fiscal, regulatory, and ethical means. 

 

Multiple Attribute Group Decision-Making 

 
Employing evidence theory, the attribute values of each 

situation are obtained by aggregating the 2-dimensional 2-

fold linguistic assessment information provided by the 

experts. Second, according to the attribute values of each 

situation, the theory of evidence is applied to the second 

aggregation in order to obtain the overall values of each 

situation, and then a competitive multi-attribute group 

decision matrix is formed. 

According to the bivariate game matrix, the Nash balance 

point of a competitive multi-attribute group decision-making 

problem is determined on the basis of game theory. Finally, 
a practical case on alternative selections for the duopoly 

problem is used to illustrate the effectiveness and 

applicability of the proposed approach to the competitive 

multi-stakeholder group decision-making problem. 

 

 
 

Research Methodology 
 

The Game Theory model is designed for depicting 

collaborative decision making so that the value capture 

strategies can be described. 

 

Value capture as a method for public infrastructure projects 

is in a long practice. Numerous studies on value-capture 

were carried out. Substantive evidence exists on value 

increase associated with the improvement of infrastructure 

for public utilities Hence, an effort to recognize this 

interdependence and how it can be coordinated and affected 

by value capturing in public-private financing partnership. 

The Private developer is observed as a decision- maker 

under risk, whose aim is to maximize the gain by value 
capturing and minimize expected losses due to penalties. 

Given the decision-making under risk, the interaction 

between a Private developer and Town Planning Authority 

should be formed as a game model enriched with empirical 

data. 

Within this paper, we address the relationship and 

interdependence between the actors involved within value 

capture by using game theory-drawn principles and 

approaches. The purpose of this paper is to explore the 

effectiveness and drawbacks of game modelling to analyse 

the behaviour of actors engaged in decision-making. 
 

Hypothetical cases of Value Capture and research 

pattern 

 

We have adopted mathematical methods to study social 

interactions. The emphasis is on collaborative decision-

making circumstances with competing interests among the 

decision-makers. Some experts have described game theory 

as Conflict Theory because it focuses on conflict 

preferences of the actors involvedInvalid source specified. 

An essential factor of game theory is the interdependence of 

decision-making. This interdependence makes it difficult to 
decide the result of a game even by the Private Private 

developer. The results must therefore be viewed as a 

dependent decision. Every player is therefore looking at the 

strategies that other players could pull and is going to adapt 

his actions on the basis of the actions of other players. 

This alone allows the player, in a game theory, to optimize 

its expected result value, or the payoff. The concept of the 

rationality of decision-makers is another essential aspect in 

game theory, which means they are often trying to maximize 

their expected utility. 

The rationality theory simulates participants' interest-based 
behaviour, which often lead to a so-called non-cooperative 

scenario where players interact and come up with their 

decisions independently, however these decisions are 

interrelated. A game is an approximation of actual 

decisions-making scenario. 

For the design of a game, three aspects at least need to be 

specified, including: 

(1) Teams, 

(2) Strategy, and 

(3) Payoffs. 

The decision makers are the players in a game. This research 

paper interprets players as Town Planning Department and 
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private investors involved in the creation of land and 

property for public utilities. 

A strategy is a full action plan that determines what a player 

should do while in the game in a given situation. The game-

theoretical approach is close to the business strategies 

adopted day-to-day. A long-term goal, priorities and the 

roadmap for accomplishment is included in the strategy. 

All players choose their own strategies, but the outcome for 
every player depends on the other player's choice. This 

provides a clear understanding of game theory 

interdependence. The game theory's third dimension is 

payoff. Any possible result from all decisions taken by 

every player can be defined as the payoff numbers. Higher 

payoff numbers are correlated with results that are higher 

rated in the rating system of a player. Each pay-out function 

that assigns result values varies between people. For 

instance, the best result of one player is worst for another. 

Therefore, the strategy to solve games with the variable 

payoffs is important. 

The Nash Equilibrium is the best way to sport decision-
making. The Nash balance can be defined technically as a 

map of player’s strategies, so that all players make their 

individual choices without being affected by othersInvalid 

source specified. 

Therefore, a Nash equilibrium can be viewed as the result 

based on every player's best strategy. The philosophy of 

strategy games focuses on the existence and/or refinement 

of Nash's equilibrium. However, it is likely that more than 

one Nash balance could present in a game or no balance at 

all. 

If a player has a variety of balances, a player may use 
strategies in various ways instead of choosing one strategy 

so as to create a mixed strategy. 

In this paper we approach the land and real estate’s planning 

procedures where a contribution from the Private developer 

to public infrastructure projects is debated between the 

Town Planning Department and the Private developer at 

various scenarios. 

The game may provide an interpretation of the strategy that 

stakeholders need to manoeuvre to gain best result. 

Furthermore, value capturing is introduced as the product of 

the contribution to public infrastructure creation between 

multiple stakeholders. The game theory is perfect for 
analysing the application of the value set, focussing on 

collective behaviour. 

Under this case, although the decisions are made 

independently by each stakeholder, the consequences of the 

actions of the interested parties are not individual and rested 

on the strategies of interested parties. As a result, the 

aspirations of the other stakeholders must be taken into 

account when making the decision. In relation to the 

increase value that should be captured while developing the 

public-private infrastructure, the value is presumed to exist 

— in other words, the Private developer benefits from it and 
the exact amount does not dispute. 

We believe that the interest that can be obtained for the 

Town Planning Department is "substantial" (there would be 

substantial budget deficits without that). The liability for the 

Private developer is indeed "substantial" (but the liability 

does not contribute to insurmountable financial problems). 

In fact, we believe that there is no rule requiring property 

owners to pay. Value collection processes are anticipated to 

benefit from the strategic decisions of all Private developers 

(usually government agencies, for example Town Planning 

Department), public infrastructure Private developers. 

The goal is to form the decision-making processes for each 

party in game theoretical analyses. To evaluate the value 

capture implementation, we first find two different 

assumptions: the one with two players — the municipal 

government and the other as a Private developer — as a 
simple research model, and the other one with 3 players. 

The Town Planning Department (t) is the producer of games 

and the Private developer (d) is the recipient. Assume 

development of infrastructure increases the land and 

property value by p-rate and the land is precedingly given a 

total value. Developments in infrastructure will give to the 

Private developer a value of pa that then creates the total 

value for the private developer or compensation of a + pa or 

a + p. The private developer has options either to proceed 

with development or do not contribute at all. At the same 

time, there are two choices for the Town Planning 

Department: building and not building infrastructure.  
The value-capture is only realized if the Private developer 

agrees to contribute, increasing the Town Planning 

Department's value, as a contribution to public-private 

infrastructure development. 

Now let's consider two cases in which the value can be 

captured:  

(1) If the Private developer decides not to increase the 

pa value as a contribution to growth, no infrastructure will 

be constructed by the Town Planning Department. 

(2)  The Town Planning Department will construct the 

facilities without the contribution of the Private developer 
but will still require the corresponding contribution. 

For both cases, double game theoretical models can be 

developed using a matrix (Figures 1 and 2). In both models, 

the strategy {contributing, not constructing} is deleted 

because when the Town Planning Department decides not to 

construct the infrastructure it is unlikely that the landlord 

can make a contribution.  

In situation (a) this strategy is also deleted because without a 

contribution from the Private developer the Town Planning 

Department can't build the infrastructure here. As previously 

stated, the Nash balance can be established for these games 

by investigating the best response strategy for each player. 
 In (a) two strategies include the Nash equilibrium: 

{contribute, construct} and {do not contribute, not 

construct}. Because value capturing in the {contribution, 

construct} strategy can be predicted, this means that in this 

situation the capture of value is possible. However, since the 

game-matrix has two balances, this situation implies that 

gaining interest is not the only strategy for the players 

involved. In (b), though not absolutely the same couple of 

strategies as in (a), there are also two Nash equilibriums. 

and {not contributing, not constructing} strategies. 
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It means that the capture of value in this situation is 

unfailing to take place, as the strategy implies that the 

players cannot choose the best strategic actions.  

For the purpose of complicating the situation, games may 

also be designed as a base model for capturing interest for 

many players in situations with three players. In the three-
person game-matrix, the model will introduce an additional 

Private developer, referred to as Private developer 2. This 

player executes a strategy similar to the other Private 

developer introduced earlier and called Private developer 1. 

Suppose b indicates the total original property and assets of 

the Private developer 2, infrastructure construction would, 

therefore, give Private developer 2, a complete payoff of b 

pb or b (1 + p). Out of four tactics that were used in the 

game for both sides, the more players in the game has eight 

pairs. The three-player game-theory matrices are shown in 

Figures 3 and 4 for both situation (a) and (b). The above is 

applicable only where (a) the Town Planning Department 
cannot construct facilities without the Private developer's 

contribution. The Nash balance in all games is not 

necessarily the same as in double players' games. 

In situation (a), a plan, which depicts it is a pure solution 

which should be preferred by all Private developers not to 

participate to infrastructure growth and at the same time the 

Town Planning Department are better positioned to refrain 

from constructing infrastructure at all 

 
 

 
 

Like situation (a), it is also implausible to catch interest in 

this case, as the two balances are to be discovered because 

not every Private developer is to contribute to the growth of 

infrastructure. In most of the above situations, the capture 

appears unpredictable because it does not give Private 

developers a better reward because of the simplicity of the 

structures used in our examples. The game therefore shows 

no Nash equilibrium, which implies the capture of interest. 

Two choices can be taken into account to change the Nash 
balance to a plan that allows value capture. 

The first alternative is to lift the reimbursement to the 

degree that the donation alternative meets the 

reimbursement for the choice of not contributing. The other 

choice is to that the wage that the property owner does not 

have to pay to choose to contribute until it is below the pay-

out. The first choice is to give or take extra rewards or 

benefits into account for offering the Town Planning 

Department increment values. In the case that the Town 

Planning Department interested to construct the 

infrastructure, the second way can be reached by introducing 
a penalty for a Private developer if he or she is not interested 

in contributing. 

Subsequently, the value of the penalty goes to the Town 

Planning Department as an accrued payment. Analysing the 

other options of games now. Secondly, new opportunities 

are provided for the Private developers to make 

contributions. If there is a 3r additional incentive for Private 

developers to contribute to the development of an 

infrastructure, then 33 shall be more than the value obtained 
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by the development of infrastructure, e.g. 3r > a (1 + p) or 

33 > pa and 3r > b (1 + p) or 3r > pb. 

Please note that Figures 5 and 6 respectively represents pay-

off matrix for situations (a) and (b), whereas in Figures 7 

and 8 there are three players in situations (a) and (b) 

respectively.  

In two-player games, the Nash balance differs in situation 

(b), where the Nash balance is shifting from {not contribute, 
construct} strategy to {contribute, construct} strategy.  

 
 

The same phenomenon happens in three player games too. 

In both situation games (a) and (b), the balance of Nash is 

present in two pairs of strategies: the one that proposes 

value capture implementation for all Private developers, and 

the other that doesn't participate, doesn't participate, doesn't 

create, doesn't suggest any value capture implementation at 
all or no construction of infrastructure.  

Planning Department will get a payment of tpa (1 + p). The 

fines will be paid to tp >1 — (1/ (1 + p)) in order that the 

charge of the landlord is heightened because the Town 

Planning Department has agreed to develop the 

infrastructure after it has contributed to its development. 

When Private developers are penalized if they chose not to 

contribute until the Town Planning Department wants to 

build the infrastructure. 

 

 

 
(b) it does not matter. Only one game is therefore designed 

for double players and one for triple. In both two and three-

man games, only one Nash balance gives the two teams a 

clear strategy. This strategy is the pair in two people's game 
(contribute, create and play three people). In such 

conditions, it means that the only option for stakeholders is 

to improve value capturing. 

Theoretical methods can be used, as seen in the previous 

section, to examine the application of value-capture and add 

to our knowledge of dynamic combined decision taking. In 

this section we therefore address the efficacy, by analysing 

the utility of these models within explaining and interpreting 

the nature of value capture, the game-theoretical models that 

we previously introduced. 
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Therefore, the Indian Town Planning Department also prefer 

a public approach to land development, often known as 

successful land policy. This approach actively involves the 

Town Planning Department buying all the land they need for 

development, adjusting parcels to plots that suit their 

intended development and providing land service with the 

infrastructures and utilities necessary and then releasing 

small parcels to occupants. 

India experienced a severe economic recession in the 1980s 

which forced administrations to cut short their budgets, 

shifting the city planning department's position in property 
growth. Town planning has focused on a more passive role 

in managing land development processes, including land 

usage and building allowances through the use of statutory 

instruments. 

Private corporations have, on the other hand, slowly gained 

control of land markets particularly after the rising of the 

housing market and higher house prices in the 1990s. Many 

Town Planning Department have since been experiencing 

problems in sustaining their goals in land use for developing 

public services and facilities. The aggregation of value has 

been described as one of the promising ways to solve this 

problem. The Indian government released in 2013, a land 
policy guideline, which included considering (better) using 

capture of value. Until now in the India, there is no legal 

instrument expressly designed to capture value. 

The Indian Government recently introduced a new Space 

Planning System, national, state and local, that expands 

town planning commission authorities' ability to encourage 

private developers and builders to contribute to investment 

in public infrastructure. This law will allow private parties 

to contribute to funding plan-related expenses in public 

works — if they do not make voluntary contributions. This 

Regulation is restricted, however, to the recovery of costs 

even if the benefits obtained from construction of public 

services by private parties outweigh the costs of growth. 

 

Results & Analysis 
 

Capturing of value: gaming models survey recognizing the 

consequences of a decision by government to impose a 

capture of value on private actors' actions and the impact on 

profitability must be understood.   

Within this segment, we try to equate the results with real 

actors' related games. In order to do so, we performed an 

observational model study on the basis of a survey of Indian 

immobilization professionals. 
In this paper, we emphasize on decision-making by Private 

developers regarding the value collection in order to comply 

with their preferences for contributing to public 

infrastructure financing by abandoning the increment values 

(the result of this infrastructure). We have developed a 

theory to explain their behaviour, where only Town 

Planning Department and Private developers are involved in 

the capture of interest. In this case, the Town Planning 

Department is the producer of a rise in value and the Private 

developer is the beneficiary. 

In this we are measuring the profit potential of three Indian 
station transformation projects, showing how much the 

Private developers have to contribute to the profit of the 

increase or the value of the Town Planning Department 

being captured. The Private developer has two strategies: 

contributing or not contributing to infrastructure 

development by the Department of Town Planning. 

 
 

We also figured out in the survey that the findings of the 

game-theory matrices study are verified if actual actors 

counteract the situation. Such findings also affirm the 

feasibility of using game theoretical methods to examine the 

application of value capture and to support our 
understanding of dynamic collective decision-making.  

 

Conclusion & Recommendation 

 

Game theory is also ideal for understanding social issues 

and mutual behaviour in the phases of land development. 
Such theories may include new reasons why these events or 

collective action mechanisms in relation to land and 

property creation take place in any way. 

This paper provides an alternate viewpoint on the capture of 

value, or agreements underlying the capture of value. The 

value capture is a product of the negotiation process 

between the stakeholders. 

The paper proposes computational modelling to help you 

better understand the decision-making process and explores 

the initial exploratory framework for game theory 
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modelling. The study focused on stakeholders' strategic 

actions in selecting value. 

The paper shows the way in which the described approach 

could be utilised for analysis and improvement of our 

knowledge of combined decision-making by using game 

theoretical modelling. The models are useful for 

conceptualizing relationships between different stakeholders 

and the best possible strategy can presented while 
considering the selection of other stakeholders and their 

strategies. 

 

Limitations 
 

Nevertheless, the real application will require multiple 

variables and would be more complex than the model of 
game theory presented in this paper. One possible limitation 

is that, when the values are actually implemented, the whole 

scenario is in dynamic settings rather than static settings as 

portrayed in this paper, in which decisions are taken not by 

every player simultaneously, but sequentially. In fact, all 

above-built gaming theoretical models are non-cooperative. 

There are problems in these models particularly when more 

than two players are involved in the game. 

The increasing importance of coalition formation among 

players, which concerns issues such as cooperation, 

organizational structure, compromises and threats, cannot be 
taken into consideration in these circumstances.  

We nevertheless think that at least part of these nuances 

should be incorporated into the model as the next steps in 

the development of the model. For example, as players 

interact sequentially, the dynamics of the position can be 

modelled by extensive games [7]. 

The applications of game theory in terms of infrastructure 

growth and financing have to date been minimal in scope. 

Nevertheless, since the multiplicity, complexity and 

interdependence issues in many land developments 

processes have increased Invalid source specified., theory of 

the game can provide new and useful insights in decision-
making, especially in urban growth. 
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