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Abstract:
This paper defines the concept of tax evasion, catalogues the various factors affecting the tax evasion and outlines a feasible solution of it. People are evading taxes mainly because of the tax burden, tax limitations and the poor structure of the tax system. The principal agent model is the basic framework on which the study tries to link tax evasion by the tax payer as agent and the tax collection authority as the principal.  Tax authorities usually want to minimize the incentive whereas tax payers want to maximize their utility so more or less minimizing incentives may lead to the tax evasion. The study asserts that there is always a temptation by a risk averse person to evade taxes in the absence of incentive by the tax collection authority. 
Keywords: Tax evasion, criminology and tax Evaders, tax burden, poor tax structure
Introduction: 
Tax evasion is the illegal practice where people/corporation/organization ignores their true tax liabilities intentionally. . Intentional ignorance will not be considered if the person or organization is financially down. Person/organization will be considered as fraud in case of identity theft. Identity theft is the situation where people keep their assets in the wrong name. Tax evasion and tax avoidance are different things. Tax evasion requires the use of illegal methods to ignore paying proper taxes whereas tax avoidance is the legal process to lower the tax burdens of a taxpayer by the process of investment of income on IRA (Individual Retirement Account). IRA is the tax deferred mechanism and in many countries the concept is known as investment rebate. An individual retirement account (IRA) is the savings vehicle that gives people tax breaks for investing money for retirement.  
The study is divided into four sections.  The Section I focus on the background of the study.  The Second section explains the factors effecting tax evasion. The link of the concept with the Principal Agent Model is discussed in Section III and derivations  Concluding remarks is given in Section IV. 
Section I: Background of the Study

There is lot of studies that deals with tax evasion (Allingham 1972, Parshardes 2008, Seligman 1919). From several studies we have observed, higher tax rate is one of the main reasons of tax evasion because less tax rate leads to lessen the tendency of tax evasion whereas high tax rate increases the tax burdens and the tax evaders. We have found that organizations or corporations are the main tax evaders. There is a penalty for the tax evaders. Penalty rate is the rate at which tax evaders have to pay the amount to the tax authorities as a penalty of not paying the tax properly or for doing identity theft which is considered as a crime. Penalty rate will be higher than the levied taxes and it will be imposed on the undeclared amount of income. . If expected tax payment on undeclared income is less than regular rate then people will take the risk and will claim less asset/income. There is a positive relation between penalty rate and the fraction of actual income. 
It is important that one’s dignity or reputation can be hurt by being detected while evading the tax than income loss. So here morality or ethics can be worked but from several studies we have found that still taxes are not paid properly. Some studies also showed that if positive motivations, morality and ethics can be generated then tax evasion can be reduced.
Some studies attempts to conclude that relative Risk aversion is an increasing, decreasing or constant function of income where identity theft is considered as risk. If the income increases risk aversion sometimes increases or sometimes it becomes constant or decreases as well. Ultimately this kind of risk aversion is not decreasing at the end. A paper explained that tax evasion is a loss of government revenue.
We have observed that the main limitation is the optimal design of tax system and tax declaration decision as the factors that are influencing tax evasion. The expected tax and tax revenue is substitute of each other. Some studies suggested analyze more complicated income tax schemes. To identify the tax evaders several investigations are taking place which is most costly thus less costly alternatives should be taken place. Otherwise instead of generating revenue it is being costly to identify the tax evaders. 
It ended up with the new framework design to guide in future. tax evasion frameworks are  the basic structure of ideas that provides directions and guidelines to analyze and interpret tax evasion. Accurate framework leads to effective examination of corporate income tax. Basic tax evasion frameworks are Principal two agent framework (PTAF), Portfolio investment framework (PIF).
Section II: Factors effecting tax evasion
Continuation of our previous discussion clearly describes the findings of several studies about tax evasion; this part will let us know the several factors of tax evasion. So many studies took place to discuss this tax evasion problem and ended up with the solution that positive motivations can change this trend of evasion and may bring people’s ethics and morality. The major reasons of tax evasion in Bangladesh is the lack of positive motivations and the lack of incentives which are driving them to evade taxes because the way the development should be taken place it’s not happening in that way.
One different study shows that there is a positive relation between income inequality and taxation. Less taxation reduces the income inequality. Income inequality is the distribution of the income in an uneven manner. The study’s main concern was to show the disposable income with less income tax. It comprises three main sectors: firstly the broad changes which contributed to the change in income distribution, secondly the shift in the income distribution and finally the impact of government taxes on income. It works with not only income taxes but also indirect taxes.it showed the taxation system which is higher income people will have higher tax liabilities. This approach reflects both an assessment of the relative capacity of individuals to pay tax and clearly states redistribution of income.

Another factor is the monitoring problem. The expensive investigation is being used for monitoring purpose so the alternate of this process should be searched and should be applied to identify the tax evaders. Through the process of calculation of undeclared income named “website and e-commerce activity” of IRA it may possible to check the details with less cost as filed enquiry is more expensive.

There are lot of studies that deals with tax limitations, tax burden, poor tax structure (Simon 1880, William 2014, Rashedul 2014, Rochester 1921, Blakey 1914, Murtoza 2006, Edwin 1890)
Tax limitations are another reason of the tax avoidance. At the very beginning tax payments was cheerful process which people would love to pay but the day by day it became a burden for people.  Especially while people are watching most of the people are not paying the tax liabilities they become so frustrated to bear the tax burden, majority of people actually are creating this distance.  At first tax limitations were like that tax should be uniform and collected for only public purposes. But day by day tax limitations are being renewed and it is also using as government revenue which is creating the tax rates higher and high tax rates are becoming the burden for people. Sixty years ago, tax used to levy on property but recently tax levies proved to be a method of restraining wasteful expenditure of public revenues. After that people started to demand public improvements and their demands are increasing day by day. Several studies showed the tax burden in recent years is increasing which is causing the tax evasion. Taxes are mostly used in service and commodities so it can be said that in the cost of commodities means a corresponding increase in taxes. Still another cause of increasing taxes is that not only do people demand more things from the government organization but they demand better things that formerly better public service, better educational facilities, better public buildings, better health and sanitation regulations, better roads, and better everything that governments are expected to do just as individual demands and enjoys better things than he did twenty years ago.
Section III: Principal Agent Model
We consider the tax authorities as the principal and the tax payers as the agent. We assume that tax payers must have to get the expected incentives otherwise they will continue evading taxes
There are two Core concepts about principal agent model .First of all payoff of the principal will depend on the agent’s action and secondly principal is the first mover choosing incentive scheme.
We formulate the tax authority’s net revenue following , 
R (W, N) = f (E (w-z) N) –WN; Objective: to maximize W &N.
Where, R = revenue 

            W = incentives

            N = number of tax payers 

            E = tax payments [E=E (W-Z)]; where E is concave and increasing 

            Z = Expected incentives. [Where, W>Z = tax authorities are generous W<Z = tax authorities are ungenerous]

This revenue function covers both of the principal and the agent. Where the principal (tax authorities) wants to maximize the number of tax payers (N) and the agent wants to maximize the incentives (W). Revenue of the tax authority is concave function f(EN) of total amount of tax payments  by the N no of tax payers.

To maximize the number of tax payers’ gift exchange can be an efficient way which is the process by which tax payers will be offered some greater incentives by the tax authorities to pay the taxes. That’s the concept of gift exchange by which true tax payers’ number can be increased. 

Tax authorities expect a tax payer to pay the taxes.. There are two levels of revenues for the tax authority, high revenue (RH) and low revenue (RL< RH). The tax payer can affect the probability of high revenues by choosing to pay the taxes high or low. With high taxes the probability of high revenues is pH, and the probability of high revenues with low taxes is pL , where 0 < pL < pH < 1. 
 All tax payers have the same utility function u.(W, E) = (1 – E)/W, where W is the incentive rate and E is the tax payment level. A tax payer, who is normally getting W, is getting Z < W if evading taxes.

Which means if a tax payer’s incentive rate is W=10% and tax payment is E= 100 dollar than the tax payer is getting utility :(1-100)/10%=-9.9% and incase of him if he evades taxes then he is getting less than 10%. It already shows that by evading taxes he is getting more utility as it may be a positive number but by paying taxes his utility function shows he is getting negative utility. 

Suppose that a tax payer who chooses tax payment E is evading taxes with probability p(E) =  1-E, so the more the tax payer pays, the lower the probability of being tax evaders. The game tree for this problem is depicted: If he is paying more than 100 dollar his probability of evading taxes will be lower as the negative number will increase.
Equilibrium:
If the authorities choose W &N to maximize revenues, show that the choice of W in fact maximizes E (W)/W, the amount of tax payment, which is the slope of the authorities ISO cost line.
If the authority could see the tax payer’s choice of paying taxes he could simply write a contract for high taxes, but he cannot. The only way he can induce A to pay the taxes is to offer the proper incentive contract: pay an incentive WH if revenues are high and WL < WH if revenues are low.
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                         Figure 3.1: Equilibrium in the tax payer discipline model
This figure shows that equilibrium incentive W* is greater than 2Z which is the best response function of the tax payer. In game theory, the best response is the strategy which creates the most favorable outcome for a player, taking other players' strategies as given. Best response function curve is concave upward/convex because slope is increasing. If we take the second derivative of the function 2Z then the result is 0 which is positive so it starts from the origin.
ISO cost line shows the minimization of costs and here cost of authorities is the incentive. So at A point tax payers will response their best. It’s a general form of equilibrium in the tax payer discipline model. Authority’s cost is incentive so they will try to minimize it. ISO cost line is upward sloping because it shows the positive relation between the cost of the tax payer and cost of the tax authorities such as if the incentive (cost of authorities) increases then tax payment (cost of tax payer) will also increase.
ISO cost line’s slope changes if the price changes. Price of the tax payers is the tax payment and cost of the tax authorities are incentive.  If tax payment decreases then cost of tax authorities may increase to compensate or to attract the tax payers to pay more.so the slope of the ISO cost line for tax authorities are negative.
Section IV: Derivation of the structural Model: The incentive Issue 

Incentive is the prior commitment by the tax authorities that drive tax payers to choose their actions. Upon choosing or accepting the offers given by tax authorities’ agents choose the actions which will maximize their payoffs. 
Where we assume the utility of the incentive is u(W), the tax payer will choose high incentive over low incentive only if the first of these expressions is at least as great as the second which gives incentive compatibility constraint for obtaining high tax payment.
Now suppose the tax payer’s incentive has expected value Z. Then the tax payer’s incentive will be fulfilled if the authorities must offer the tax payer at least Z. This gives the participation constraint. 
Tax authorities have two options: giving the higher incentive (HI) to higher tax payment (H) or lower incentive (LI) to the lower tax payment (L).

What should the tax authorities pay the tax payer if he wants to minimize the expected incentive? 

Expected (W)= pHwHI+ (1-pH) wLI ST bringing high payment?     pH = probability of high payment

                                                                                    & (1-pH) = probability of low payment
· First, wHI and wLI must satisfy a participation constraint: wHI and wLI must be sufficiently large that the tax payer is willing to pay at all. Suppose the tax payer’s next best alternative gives utilty Z. then the tax authority must choose wHI and wLI so that the tax payer’s  expected utility is at least z:

PHu (WHI) + (1-pH) u (WLI)-dH ≥ Z     ………………………….(1)

· Second, WHI and WLI must satisfy an incentive compatibility constraint: the payoff (that is, the expected return) to the tax payer for paying more must be at least as great as the payoff of not paying or paying low. Thus we must have 

PHu(wHI)+(1-pH)u(WLI) – dH ≥ pL u (WHI) + (1- pL) u(WLI) – dL
Rewriting this second condition as 

[u (WHI) – u (WLI)] (pH-pL) ≥dH –dL ……………………………………….(2)

We have to prove that both the equation above must hold as equalities. The problem is to minimize 

pH wH + (1-pH) wLI ST (both equation above)

This is the same as maximizing -pHWHI – (1-pH) WLI ST the same constraints, so we form the langrangian:

L (WHI, WLI, λ, µ) = -pHWHI – (1-pH) WLI + λ[ pHu(WHI) + (1-pH) u(WLI) – dH – Z] + µ[ (u (WHI) – u(WLI)) (pH-pL) – (dH-dL)]

The first order conditions can be written:

LHI= 0, LLI = 0,     λ, µ ≥ 0;

If λ >0, then the equation (1) holds with equality

If µ >0 the (2) holds with equality 

But we have 

LHI = - pH+ λpHu’ (WHI) + µu’ (WHI) (pH-pL) = 0

LLI = -1 + pH + λ (1-pH) u’ (WLI) - µu’ (WLI) (pH-pL) =0

Suppose λ =0.  Then, by adding the two first order conditions we get 

 µ(u’ (WHI) – u’ (WLI)) (pH-pL) =1
this implies u’ (WHI) > u’(WLI), so WHI < WLI , (by declining marginal utility of income). This, of course, is not incentive compatible as (1) implies u(WHI)>U(WLI), so WHI>WLI. It follows that our assumption that λ=0 is contradictory and hence λ>0 , it follows that the participation constraint holds as an equality.

Now suppose µ=0 then the first order conditions LHI = 0 and LLI =0 imply u’(WHI) = 1/ λ and u’ (WLI) = 1/λ.

Because u’(WHI)= u’(WLI)=1/λ, WHI =WLI (because u’ is strictly decreasing). This also is impossible by the (2).  Hence µ>0 and (2) hold as an equality.

From this we can say that this is not both incentive and participation compatible means tax payers should pay higher incentive to the higher tax payer and lower incentive to lower payer. 
Minimizing incentives by tax authorities:
We have seen this concept with two constraints which are incentive constraint and participation constraint.
Tax authorities want to minimize their cost which is the incentives and tax payers want to minimize their utility with incentive. In our paper we have seen two of the person such as risk averse and risk neutral with the incentive and tax payment concept.
Risk averse:
Here risk is the situation of uncertainty of being identified as tax evaders. Two kinds of uncertainties can be, one is to be identified as a tax evader or to not be identified as a tax evader.. Risk averse agent is the one who will not take the risk of identity theft and will prefer to declare the full income.

In case of strictly risk averse agent, the slope of the ISO-cost lines is less than the slope of the participation constraint at its intersection the slope or gradient of a line is a number that describes both the direction and the steepness of the line. So if the agent (tax payer) is strictly risk averse, u(utility) is decreasing. The participation constraint (expected utility Z has to be offered) is thus decreasing. Thus, the participation constraint is convex.
 For weakly risk averse agent that is, if u> 0/, then the incentive compatibility constraint is concave because the incentive compatibility constraint is increasing.
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 Fig 4.1: Minimization of the cost of influencing expected incentive, given participation and incentive compatibility constraints. (Risk averse)
ISO cost line shows the ratio of incentive and tax payment. The ISO cost line will shift to the right if the money spent on these both factors increases. Here ISO cost line shifts rightward because the incentive is also increasing and also the tax payment which means for tax authorities cost is not minimizing. 
This figure shows that tax authorities want to minimize the action of the tax payer. Tax authorities want to minimize their expected incentives and tax payers will choose the higher incentive (W3) as per incentive compatibility constraint and tax authorities have to pay at least z which is the expected utility of the tax payer as per participation constraint. So where three of the lines intersected that will be the solution point which is A. at this point tax payer get the proper incentive. 
So from both of the mathematical and graphical views we can conclude that tax authorities should pay the higher incentives to the higher tax payers otherwise tax evasion is possible. This is also showing that tax authorities should not minimize the incentives but in reality tax authorities want to minimize the incentives and thus tax evasion has become a common feature for various countries.
Risk Neutral: (monitoring problem for authorities):
Risk neutral which is neutral about not declaring the real income or identity theft.
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Fig 4.2:  Problem of the principal when the agent is risk neutral (monitoring problem)
The heavy solid line represents the revenue maximization. Here participation constraint is decreasing and the incentive constraint is increasing. Revenue maximizing contract means revenue of tax authorities which is tax payment. At W* revenue is also maximizing and authorities are offering proper incentive.
If tax payer is not paying attention in tax evading (risk neutral tax payer) or is being neutral about declaring the real income (may declare or may not declare) then they are fully satisfied with their incentives. But here there is a problem for the principal or the authority to detect the real case that whether tax payer is declaring their full income or not.
In case of the monitoring problem tax authorities have to offer the proper incentives which are higher incentives to avoid the tax evasion. But normally tax authorities want to minimize the incentives and thus tax evasion occurs. They can offer the w1 incentives which is the equilibrium incentive here as it is intersected with the participant constraint and also with the incentive constraint,
This model can be restructured by the Nash equilibrium concept.
                                                 Tax Authorities (player 1)


Higher incentive
Lower incentive

	      2,1*
	        0,0

	      0,0
	        1,2



Higher

             Tax payment

Tax payers

(Player 2)
Lower

            Tax payment

Assuming, tax authorities and tax payers are two players playing a game of taxation using two strategies each. Tax authorities is using both higher and lower incentive as their strategy and tax payers are using higher and lower tax payment as their strategy. In the box there are their individual payoffs by following the strategies. Here payoff for tax authorities is the revenue and for tax payers is the utility..
Thinking from the side of player 1, if the tax authorities decide to provide higher incentives then for the tax payers highest payoff is 2. Whereas if tax authorities decide to pay lower incentives then lower tax payment will be the strategy of tax payer. Again, thinking from the side of player 2,if tax payer wants to pay the higher tax payment then tax authorities will choose higher incentive as 1>0 whereas if tax payers want to pay the lower tax payment then  they will get lower incentive as 2>0 .

So the Nash equilibrium lies in the first column first row with the highest payoffs. So the best response will be higher incentive and higher payment.
Section V:  Conclusion
Tax rates are growing heavier year by year and are reaching to a danger point. It is high time that our people awoke to the situation and they started to evade taxes as their demands are not meeting in that level which is creating “tax evasion”. People demand more things from the government organization but they demand better things that formerly better public service, better educational facilities, better public buildings, better health and sanitation regulations, better roads, and better everything that a government are expected to do just as individual demands and enjoys better things than he did twenty years ago. So meeting their demands they will never be encouraged to pay the tax liabilities willingly and the case of criminology will arise which is causing a corruption for the country. We can conclude by proposing to meet the demands of the tax payers or giving them the higher. We have gone through the theoretical analysis rather than mathematical analysis. In past decades, more or less it has been observed that rather than generating revenues taxation is causing corruption and Bangladesh is still a corrupted country in the whole world. While collecting the penalty rate from the tax payers’ corruption occurs such as tax payers bribes the tax authorities. So ultimately the penalty system mostly doesn’t work in reality in reverse corruption is being increased day by day. Government awareness can make a feasible change to this. 
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