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Chapter 15

Taxation under Asymmetric Information


1.  Private or asymmetric information and taxation
	a.  In public finance context, information about people that the government cannot know at all, or cannot know without costly monitoring
	b.  Renders analysis second-best because first-best analysis requires perfect information
	c.  Utility maximizing consumers have an incentive to exploit their private information to their own ends.
		1).  Undermines the notion that government is acting as an agent of the citizens to promote social welfare if maintain the individualistic Bergson-Samuelson social welfare function as the objective function of public policy
	d.  Has a profound effect on tax and transfer policy
		1).  May not be able to implement standard rules such as the optimal commodity tax rule
		2).  Leads to an issue of what the government is actually able to tax

2.  The lump-sum taxes and transfers necessary to achieve the first best interpersonal equity conditions are almost certainly not implementable under private information
	a.  Consider two person example with the labor-leisure model in which they have identical tastes over consumption and labor given by U(C, L) = f (C) + g(L).  Person one has higher ability and wages, WH > WL
	b.  The first-best, first-order conditions
		1).  Pareto optimal conditions:  
				
		2).  Interpersonal equity conditions, with C taxed and transferred lump-sum:
				
			--with equal social marginal social welfare weights:
					fCH = fCL and CH = CL
		3).  With equal consumption, the P.O. conditions imply gLH > gLL 	
		4).  Person H has higher marginal disutility of labor, works harder, and is worse off—a utility reversal—guaranteed if utilities are separable
	c.  Can have reversals with lump-sum taxes and transfers in the more general case as well
				{Figure 15.1 here}
		1).  Person H pays the lump-sum tax and moves from A to A'; person L receives the lump-sum transfer and moves from B to B'	
		2).  Person H has clear incentive to hide wages (hours worked) /ability from the government
	d.  Conclusions
		1).  If government can view wages or ability (or income and hours worked), it can implement the first-best; 
		2).  If government can observe only income, cannot implement the first-best since income is endogenous and taxing and transferring income will be distorting, not lump-sum—first-best bliss point not attainable

3.  Redistributing through commodity (goods only) taxation
	a.  With firm's paying the taxes, may be able to avoid private information associated with direct taxes on individuals
	b.  Problem:  Sah showed that ability to redistribute through sales and excise taxes is quite limited—only option is to tax goods that are favored by high-income individuals and to subsidize goods that are favored by low-income individuals
	c.  Sah's model: 
		1). Labor, the only factor, is in fixed supply and is the untaxed numeraire  
		2).  Production technology is linear, so that all goods prices are fixed
		3).  qi = pi + ti, q1 the consumer prices, pi the producer prices
		4).  Government's budget constraint:   with Xi the aggregate quantity of good i, ti > 0 for the taxed goods, and ti < 0 for the subsidized goods
			--government's only activity is redistributing through these taxes and subsidies
		5).  Social welfare function is Rawlsian
			--most egalitarian; maximizes the social incentive to redistribute
			--only have to keep track of worst-off individuals, since they are all that matter
		6).   Improvement of worst-off measured by Hicks Equivalent Variation
					HEV1 = M1(p, V(q, I1)) –I1
	
		where:  M1 ( ) is the expenditure function, V is the indirect utility function, and I1 is the fixed labor income of the worst-off individual, person 1
			--HEV is the lump-sum income the worst-off individual would be willing to pay to return to the pretax prices, p
		7).  Sah's metric of distributional improvement is the proportional increase in the real income of the worst-off person
				HEV1/I1 = M1(p, V(q, I1))/I1 – 1
	d.  Implications of Sah's model
				{Figure 15.2 here}
		1).  Expenditure function is quasi-concave in prices
			
			-- Starting from q, a movement along the slope of M to p leaves the consumer above the value of the expenditure function at p
  		2).  The first term on the left-hand side (LHS) of the equation is the value of the expenditure function at the actual with-tax equilibrium, equal to the worst-off individual’s fixed income, I1
		3).  The second term is –Xt, the net subsidy received by the worst-off individual, –T1
		4).  Therefore, –T1/I1 ≥ HEV1/I1
			-- the proportional improvement in the real income of the worst-off individual must be less than or equal to the ratio of his/her net subsidy to income
	d.  The limits of the proportional improvement given by the government's budget constraint
		1).  Define i = ti/qi as the proportional tax (subsidy) rate on good i in terms of the gross of tax price; I < 1.
	2).  Multiplying and dividing each term in the government budget constraint by qi and dividing the entire budget constraint by I, yields:
				
	where Wi = the aggregate budget share for good i
	3).  Divide the goods into the subsets of taxed goods T, with i > 0, and subsidized goods S, with i < 0:
					
		4).  With I < 1,
				
					and
				
		5).  Consider the minj{Wj} such that Wi/minj{Wj} ≥ 1, for all i. Then,
			
		6).  Therefore
			
		7).  Let worst-off individual be person 1								
		where  is person l’s budget share of good i
		8).  Therefore,
			
		9).  Also,  ≤ maxj . Therefore,
			
		10).  Therefore, 
			--the proportional improvement in the real income of the worst-off individual must be less than the ratio of his maximum budget share to the minimum economy-wide budget share.
		11).  In limit, suppose richest person  r has infinite income such that Wi = Wir, for all i
		12).  The limit depends on the maximum budget share of the worst-off individual and the minimum budget share of the richest individual. Suppose some necessity item is 80% of person l’s budget and 20% of r’s budget. Then the limit of the worst-off’s gain in real income is four times his income
			--likely to be < 4 in realistic setting
			--limit pertains only to the worst-off individual, not the average poor person
		13).  Sah did many simulations with different utility functions, classes of people, and found that the proportional income gains of the worst-off individual were usually < 1.5 and often much less
		14).  He concludes that not much redistribution possible through commodity taxes, subsidies
		15).  Suppose rich consume some good that poor don't consume—then can target taxes more effectively to the rich and achieve greater redistribution
			--Question:  How much revenue can governments raise with taxes on such goods—may be quite limited
	
4.  Optimal taxation, private information, and self-selection constraints--pareto-efficient taxation
	a.  Assume government can observe income but not wages/hours or ability
	b.  Given private information, want to avoid reversals, Feldstein's vertical equity principle
		1).  Particularly, that high-wage, high-skilled taxpayers will not pretend to be low-wage, low-skilled to avoid taxes
[bookmark: _GoBack]	c.  Goal:  ensure that each taxpayer prefers his/her after-tax bundle to that of another taxpayer
		1).  Introduce self-selection or incentive compatibility constraints into the analysis that guarantee taxpayers prefer their own after-tax bundles—they reveal who they are to the tax authorities
	d.  A model, due Stiglitz, of pareto-efficient taxation
		1).  Two classes of people, high ability (H) and low ability (L) with identical preferences defined over N goods and services and income (since income is taxed)
			Vh = Vh(Xhj; Yh)  h = H, L; j = 1, …, N
				{Insert Figure 15.3}
		2).  The commodities are defined such that all prices equal one
		3).  Properties of indifference curves in X-Y space
			--Indifference curves are upward sloping since income a bad, requiring labor to generate more income
			--High-ability have flatter indifference curves
	Vh = Vh(Xhj; Yh) = Uh(Xhj; WhLh/Wh) = Uh(Xhj; Yh/Wh)
			--the marginal rate of substitution in terms of one of the commodities Xj and Y is
			
			--consumers require only 1/Wh as much additional Xhj to be indifferent to a unit increase in Yh as they would to a unit increase in Lh 
			--therefore, high-ability has flatter indifference curves
	4). The zero-tax consumer equilibrium requires that the marginal rate of substitution between any commodity and labor be equal to the wage (with all commodity prices equal to one):
		(15.20)
 			--the zero-tax equilibrium condition in terms of any commodity and income is
					
					{Figure 15.4 here}
			--the zero-tax equilibrium in the figure is incentive compatible, as would be a first-best equilibrium with lump-sum (nondistorting) taxes.
		5).  The self-selection constraints
			
					and
			
			--main concern is that high-ability pretend to be low-ability 
		6).  Government budget constraint with NH high ability and NL low ability people 
				
			--government takes all income not spent on the commodities
			--taxes not necessarily linear as in models of Chapters 13 and 14
		7).  Pareto-efficient taxation is the search for a second-best utility-possibilities frontier under private information that is incentive compatible
			--maximize the utility of one class of people subject to:  the utility of the other class held constant, the self-selection constraints, and the government budget constraint
		8).  The Lagrangian of the government's problem:

		
		9).  The FOC in terms of the relevant MRS:
			
	
	
	

	e. Case 1:  neither self-selection constraint binding
		1).  , L = 0
		2).  All MRS = 1, the first-best result, since the private information does not matter—the marginal tax rates should be zero
		3)  Inframarginal tax rates could be non-zero since they are non-distorting—have only income effects
	f.  Case 2:  The self-selection constraints binding only for the high-ability people
		1).   > 0, L = 0
		2).  = =1; the marginal tax rate for the high ability people zero for all commodities and income—with nonlinear taxes, the average tax rates could still be positive
		3).  Intuition:  consider a "small" increase in the marginal tax rate from 0 to T' keeps the high-ability on 0-tax indifference curve, such that 
			
				MRSHXHj, yH = (1 – T′) < 1
			-- Since the slope is less than one, income rises more than consumption, which generates some tax revenue to give to the low-ability taxpayer, a pareto-superior gain
  			--result contrasts with the many-person optimal commodity tax problem in Chapter 14 with perfect information and linear taxes, in which higher income individuals face higher tax rates
		4).  Lower ability people face positive marginal tax rates
			--Income taxes:  
				
			--low ability sets
				
				--with some manipulation, can show T'>0
			--Commodity taxation
				
				--marginal tax rates non-zero
				--FOC can be manipulated to show that the relative taxation of commodity j to commodity k depends upon the relative values of the marginal rates of substitution between j and k for the high- and low-ability classes. The higher the relative MRS for the high-ability class, the higher the relative tax on j
				--intuition:  the higher tax rates on goods preferred by the high-ability class relaxes the self-selection constraint—less incentive to pretend to have low ability and earn less income—pushes out 2nd-best utility possibilities frontier
		5).  If introduce tax evasion of income and commodity taxes, it can influence the desired tax mix of income and commodity taxes depending on which is easier to evade—ease of evading the income tax and underground economies for commodities come into play in models of the optimal tax mix

5.  Optimal income taxation
	a.  The optimal income tax achieves the optimal balance between the gains from redistribution as measured by some social welfare function and the three inefficiency costs from raising the tax revenue: deadweight loss, administrative costs, and compliance costs
	b.  Mirrlees produced the seminal model—considered deadweight loss as the only efficiency cost
	c.  The Mirrlees model
		1).  A continuum of taxpayers with identical preferences defined over consumption (c) and labor (l)
			U = U(c, 1)
		2).  Individuals differ by their skills indexed by n
		3).  n transforms one unit of labor, 1, into nl efficiency units, which are assumed to be perfect substitutes in the production of c
		4).  The n-person's no-tax budget constraint is 
				y = wnl
			where  w is the wage rate per efficiency unit of labor
		5).  The distribution of skills is 	
				
		6).  Social welfare takes the Atkinson form
				
			--v is society's aversion to inequality, with v=0 utilitarian, v = –∞ Rawlsian
		7).  The government uses a nonlinear income tax T = T(y), T' > 0.
		8).  Government budget constraint

				
			where R is a given revenue requirement to finance publicly provided goods
		9).  Each consumer's with-tax budget constraint 
				c = y – T(y) = wnl – T(wnl) 
		10).  Each consumer maximizes utility subject to the budget constraint—the FOC are 
				wn(1 – T′)Uc + U1 = 0
		11).  Government's problem: maximize the social welfare function with respect to the parameters of T(y), subject to the government budget constraint and the consumer equilibrium condition
	d.  Main results of the model
		1).  If government could know ability, could levy a lump-sum tax (T' = 1) and everyone would have the same after-tax income at the optimum
		2).  Since government can only know a consumer's income, the tax involves the standard efficiency equity tradeoff  (the first formal tax model with private information)
		3).  The tax rate is higher:
			--the higher is R the revenue requirement
			--the more disperse the skills distribution (more gain from redistributing)
			--the larger (in absolute value) is v, society's aversion to inequality
			--the higher is the compensated elasticity of labor supply wrt the wage—the substitution effect in labor supply
			--Stern found that the tax rate is especially sensitive to v and the labor supply elasticity
	e.  Additional results in extensions of the Mirrlees model
		1).  The marginal tax rate should be zero for the highest and lowest skilled people
			--Highest:  lowering the rate to zero increases labor supply and makes the highest ability person better off, without sacrificing any tax revenue since none was collected on this additional labor supply with the positive rate
			--Lowest:  the only point of positive marginal tax rates at any level is to redistribute to lower-ability people because of the efficiency cost—no one lower to redistribute to
		2).  Gains of moving to a set of graduated tax rates from a linear tax schedule tend to be small
	f.  Diamond's demonstration that optimal tax schedule could be U-shaped
		1).  The pattern of tax rates in the Mirrlees model depends on three factors:
			-- the compensated elasticity of the labor supply with respect to the wage (skill level), along with the probability density function at a given skill level and the skill level itself—determines the deadweight loss from raising the marginal tax rate on an individual with a given skill level.
			--the difference between the social marginal utility of an additional dollar of government revenue and each individual’s social marginal utility of income--determines the social marginal benefit of increasing the tax rate on each individual
			--the number of people with skills higher than the skill level on which the marginal tax rate is being raised--for the people with higher skills, the increase in the marginal tax rate an inframarginal event--affects their supply of labor only through income effects, which are negative and therefore increase tax revenue
		2).  Assume quasi-linear utility functions for which income effects are zero:
				U = x + v(1 – y), where x is consumption, y is the supply of labor, and v is a concave function				
	
			-- inframarginal effect on the higher skilled individuals is simply to raise revenue from them; there is no increase in efficiency loss from raising this revenue.
			-- a per-unit lump-sum subsidy given to everyone also would have no effect on labor supply—implies that the social marginal utility of an additional dollar of government revenue equals the average value of the individuals’ social marginal utilities of income.
		3). Consider the skill level of the person who has the average social marginal utility of income, which Diamond calls the critical skill level
		4).  Two effects on the marginal tax rates for skills above the critical skill level
			--as skill levels increase, the average difference between the marginal value of resources to the government and individuals’ social marginal utility of income over all the people at or above a given skill level continually increases --calls for steadily increasing marginal tax rates as skills increase
			--the ratio (1 – F(n))/nf(n), ] is 1/n times the ratio of people with skill levels higher than n to the people with skill level n--between the critical skill level and the modal skill level, the ratio is rapidly falling, sharply enough that it overrides the first factor and leads to falling marginal tax rates
			--two advantages of taxing the lower skilled people at higher marginal rates in that range:-- the government can raise proportionately more revenue from the inframarginal higher skilled individuals with no efficiency loss, and the direct efficiency loss of a given marginal tax rate is lower at lower n and lower f(n)
		5).  Assume the Pareto distribution above the modal skill level, for which 1 – F(n))/nf(n) constant
			--only the first effect matters, the average difference between the marginal value of resources to the government and individuals’ social marginal utility of income—implies continually increasing marginal tax rates
			--the marginal tax rates rise to very high levels until becoming zero at the highest skill level
			
		6).  Marginal tax rates are U-shaped, with the lowest rate at or near the modal skill level
		7).  The EITC with its three regions of percentage subsidy, fixed subsidy, and declining subsidies at a 21% rate (a marginal tax rate), makes the effective personal income tax rates U-shaped over a range of incomes above $36,000 (2013)
	g.  In an attempt to tax ability, Plug, von Praag, and Hartog developed a tax schedule based on the results of IQ tests administered to sixth grade students as an estimate of earnings capacity—unlikely to be politically feasible

6.  Tax Evasion—illegal nonpayment of tax liabilities
	a.  Tax evasion distinguished from tax avoidance: taking advantage of provisions of tax laws to reduce tax liabilities, which is legal
	b.  Requires private information about incomes to exist
	c.  First model by Sandmo and Allingham based on a model of the economics of crime—determining the optimal trade-off between the risks and penalties of getting caught vs. the monetary gains from the tax evasion
	d.  The Sandmo/Allingham model
		1).  Taxpayer earns fixed income Y and decides how much of the income, YD, to  declare; 
		2).  Linear income tax at rate t
		3).  If honest, income after tax, YAT = (1-t) Y
		4).  If dishonest, declares YD < Y
		5).  If not caught, Y′AT = Y – tYD
		6).  In caught, pays tax on all income plus a penalty s times the tax owed on the undeclared income
			Y″AT = Y – tY – st(Y – YD) = Y(1 – t – st) + st YD
	7).  Taxpayer are expected utility maximizers over the two incomes 
			E(U) = (1 – p)U(Y′AT) + pU(Y″AT)
	where p = probability of being caught
			{Insert Figure 15.5}
	8).  The 450-line is a frame of reference—
		--at A. the taxpayer declares all income
		--the slope of an indifference curve on the 450-line is  (1-p)/p
	9).  At B, the taxpayer declares no income—has YAT'= Y if not caught and YAT" = Y(1 – t – st) if caught
	10).  The opportunity locus AB has slope = -s 
			dY″AT/dY′AT = (–) st/t = –s
	11).  The utility-maximizing equilibrium is at C on AB in the figure
e.  Two ways to reduce evasion
			{Figure 15.6 here}
	1).  Increase the penalty, s
		--Rotates AB downward to AB'
		--If s increased to (1-p)/p, taxpayer equilibrium is at A with no evasion
		--Implies a very high penalty if low probability of being caught
	2).  Increase monitoring activity to increase p		
		--flattens the indifference curves along the 450-line and everywhere else
		--new equilibrium has higher YD
		--raising p such that (1-p)/p = s removes all evasion
		--costly to increase monitoring relative to raising the penalty s
	f.  Social question:  Do tax evaders count in the evaluation of social welfare?
		1).  If yes, then reducing penalties and/or monitoring to allow more evasion makes evaders better off and possibly raises social welfare
	g.  Reducing evasion is another revenue raising strategy
	h.  Slemrod model
		1).  Two classes of taxpayers-high, low-ability-- with wages WH and WL
		2).  Labor supply of each class fixed 
		3).  High-ability taxpayers have private information about their wages and an incentive to evade taxes
		4).  Evasion is costly—Evaders face a cost function
				C = 1/2(EA2/a)
	where:  	E = enforcement expenditures by the government
		A = the amount of income hidden from taxation
		a = a technological parameter that represents the ease of avoiding or evading taxes.
	5).  The high-ability evasion problem given a linear tax at rate t:

	= WH – t(WH – A) – 1/2(EA2/a)
  		6).  FOC:   	t – EA/a = 0, or 
					A* = at/E
		7).  Therefore

			= (1 – t)WH + at2/E – 1/2(at2/E) = (1 – t)WH + 1/2(at2/E)
		8).  Government budget constraint
			R = t(WH – A) – E
		with all the R transferred to the low-ability person
		9).  Government's problem is to maximize an Atkinson social welfare function with respect to t and E, given the high-ability person’s optimal response to any given t and E

			
		10).  Slemrod simulates the model with different values for 	WH, WL, and , and a to see their effect on t and E
			-- t and E cannot be set independently
			—higher E allows for higher t
		11). E down with recent cuts in IRS budget, which implies lower tax rates, contrary to the Obama tax rate increases
	i.  Tax amnesties—a period of time in which taxpayers can pay previously evaded taxes without penalty
		1).  Popular tool for U.S. state governments
		2).  Arguments in favor:  may turn previously dishonest taxpayers into honest taxpayers
		3).  Arguments against
			--honest taxpayers will resent them
			--honest taxpayers may realize how widespread evasion is and be 
prone to cheating
		4).  Alm and Beck found that a tax amnesty in Colorado in 1985 had no effect on tax collections either during or after the amnesty period

7.  Slemrod's three main questions about tax policy today based on the analysis since the 1970s of the effects of private information on taxation
	a.  Whether the government should tax consumption or income, in terms of which tax is easier to administer—taxation of income from capital is a main issue
		1).  Problem:  only truly simple tax on individuals is a wage tax, since don't have to keep track of income from capital
	b.  If income tax retained, should there be a single rate (flat tax) or graduated rates
		1).  Single rate reduces redistribution under the tax but avoids incentives for tax arbitrage under graduated rates
			-- high-income taxpayers have an incentive to be long in (own) lightly taxed assets and be short in (borrow) heavily taxed assets even if the assets have the same risk and return characteristics
	c.  Whether the government should increase its revenues by increasing tax rates or increasing its monitoring and enforcement efforts
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