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Chapter 25

Behavioral Public Sector Economics

1.  Behavioral Economics
	a.  Attempt to understand the psychological basis of preferences
	b.  Primary research method has been laboratory experiments on behavior
	c.  Behavioral economists have uncovered a number of anomalies, behavior that is 	not utility maximizing; irrational from an economic perspective
	d.  A number of the anomalies are widespread, systematic, realistic, and important, 	and relevant to public sector theory and policy

2.  Four prominent behavioral anomalies
	a.  Prospect theory:  Kahneman and Tversky (KT)
		1).  KT experiments supported none of the elements of the standard 			economic model of expected utility maximization in risky 					situations
		2).  KT proposed a new theory, prospect theory, which better captures risk 			taking behavior in laboratory settings (details below)
		3).  Prospect theory the most fully articulated theory of anomalous 				behavior
	b.  Present-biased preferences or self-control problems
		1).  People give to much weight to present, too little weight to future 			relative to exponential discounting to present value
		2).  Example:  if offered $7.00 to work today, or rest today and earn $7.70 			tomorrow, many people select $7.00 today despite 10% daily return to 			waiting
			--same offer one month or more in future, they wait a day and take 				the $7.70
		3).  One explanation is Laibson's quasi-hyperbolic discounting
			-- utility over time is evaluated at any time t as
			[image: ], <1
			-- =.8 can explain the choices in the above example
	c.  Social preferences—caring for others
		1).  E.g., Pure altruism described in Chapters 6 and 10
			--the basis of pareto-optimal redistributions
		2).  Lab experiments suggest reciprocal altruism (Fehr, et. al.) more 			prominent	
			--people are conditional cooperators or willing punishers based on 				good or bad behavior of others
			--dictator game of splitting $100 a common experiment
		3).  Public sector example:  willingness to pay taxes
			--Allingham/Sandmo model of Ch. 15 relies on self-interested 					use of private information about income
			--problem:  too little tax evasion given amount of monitoring and 					size of penalties 
			--behavioral explanation is reciprocal altruism of taxpayers 						directed at government
			-- willing to pay taxes if government trusted to do right thing, tax 					code seen as fair, government expenditures seen as useful, 					and vice-versa
	d.  Framing effects or context dependence
		1).  Decisions depend on how various options are presented, rather 				than perceived outcomes of the options
		2).  Example is Andreoni's public goods experiments described in 
		Chapter 6, in which plays of public good depend on how the game is 			described
		3).  Dramatic real life example is default option on 401K participation
			-- far more participation if default is participate rather than not-					participate
		4).  Four framing effects important for public sector (McCafferty and 			Slemrod)
			-- people more willing to accept a given increase in taxes if it is 					expressed as a percentage increase than as a dollar amount
			--Schilling effect:  people prefer both progressive transfers 						schedules and progressive taxes, although progressive 					transfer schedules are regressive in the range of transfer 					incomes
			-- people prefer bonuses (tax credits for new appliances) to 						penalties (for keeping old appliances)
			-- people prefer paying governments a penalty or fee than a tax of 					equal amount
		5).  Big challenge for standard economic theory because framing effects 			can generate inconsistent preferences and not clear why they occur
	e.  Bernheim and Rangel: Challenges of behavioral economics to the four 	fundamental assumptions of the standard theory of consumer behavior
		1).  Coherent preferences (framing effects)
		2).  Preference domain:  the set of lifetime, state contingent 					consumption paths, with future consumption discounted to present value 			by means of exponential discounting (prospect theory; present-bias 			preferences—quasi-hyperbolic discounting; social preferences)
		3).  Fixed preferences for given states of nature and times (framing effects; 		present-biased preferences/self-control problems)
		4).  No mistakes, always select the most preferred alternative from the 			feasible set (present-biased preferences/self-control problems; framing 			effects)

3.  Mainstream reactions:  resistance to giving up standard consumer theory
	a.  Standard model useful
		1).  Meets Stigler's three tests of any economic theory:  accuracy of 			prediction, tractability, and generality, especially last two
		2).  Becker:  the standard assumptions of stable preferences and 				maximizing behavior, in combination with market equilibrium, have been 			useful in understanding all human behavior
	b.  Behavioral economists have not developed a general model of behavior based 	on psychological foundations
		1).  Psychologists and psychiatrists lack a general theory to explain when 			anomalies likely to occur
		2).  Behavioral analysis so far seems idiosyncratic
	c.   In market setting, standard rational agents will outperform anomalous 		behavioral agents and drive them from the market;
		1).  Anomalies may not matter much
	d.  Behavioral quest to find deep psychological foundations to the preferences that 	guide individuals’ economic decisions antithetical to mainstream approach
		1).  Choices are what matter
		2).  Choices imply that consumers act as if maximizing a particular utility 			function by Samuelson theory of revealed preference
			--choices reveal preference and indifference, the indifference map
			--a utility function consistent with the indifference map can be 					used to predict behavior in other settings, or as arguments 					of a social welfare function
			--no need to assume individual carries out the maximization with 					that particular utility function in mind; no need to 						understand what lies behind it
			--just convenient way of summarizing how an individual arrives at 					the choices made
		3).  If choices do not reveal preferences, then what does?
			--nonchoice factors require adding new parameters to the utility 					function
			--how reliable are nonchoice factors?
		4).  Behavioral distinction between decision preferences and true 				preferences suspect
			--e.g.  quasi-hyperbolic discounting with <1 used to estimate 					decision preferences; regular discounting with  =1 defines					the true preferences
			--can a general decision utility approach be developed that can 					incorporate many anomalies simultaneously?
		5).  A particular anomaly can have many different possible psychological 			explanations
			--e.g., why do people save too little:  present-biased preferences? 					inattentiveness?  tendency to procrastinate? misunderstand 					need to save for retirement
		6).  How valid are the experimental laboratory settings that have 				uncovered many of the anomalies in describing actual behavior

4.  Positive and normative public sector economics
	a.  Behavioral insights useful in positive setting, in designing policies
		1).  E.g., to encourage saving deferred saving instruments may 				dominate switch from income to consumption tax if 	anomalies at root of 			problem
			--advertising the instruments can overcome inattentiveness or 					stress importance of saving early in life for retirement
	b.  Opened up new line of public sector analysis
		1).  Mainstream analysis reacts to market failures in three ways
			-- having the government offer desired goods and services that 					would otherwise not be provided by the market economy
			-- altering consumers’ budget constraints and firms’ profit 						functions by means of taxes, subsidies, and transfers
			-- providing information
		2).  Behavioral public finance adds designing policies to correct failures of 			individual decision making, to correct the behavioral 					anomalies
			--Thaler and Sunstein called these policies "nudges"
	c.  Behavioral assumptions have direct effect on normative analysis as well
		1).  All analysis in this text based on rational behavior and (mostly) 			perfectly competitive price-taking behavior
			--includes the pricing 	models to analyze second-best tax policies
		2).  All the normative results would change assuming different kinds of 			anomalous behavior
		3).  What utility functions should be in the social welfare function,				decision or true preferences?
		4).  Behavioral anomalies undermine the principle of consumer 				sovereignty, which underlies all mainstream public sector theory
			--basis of pareto-optimality as efficiency criterion
			--appeal of the individualistic social welfare function to settle end-					results equity issues
			--undermines government-as-agent principle
		5).  Opens up possibility of policy makers deciding on "natural" behavior 			in setting normative policy
			--framing effects give weight to how officials present policies, 					perhaps even over the economic merits of the policies
		6).  All the problems compounded if politicians themselves exhibit 					irrational anomalies; the biased leading the biased

5.  Prospect theory (Kahneman and Tversky)—decision making under uncertainty
	a.  Elements of the standard theory
		1).  Assume person has initial wealth W0 and faces N possible states of 			nature, each with probability pi and a gain or loss of Xi
		2).  Utility function uniformly concave (risk averse)
		3).  Individual maximizes expected utility over the levels of wealth in each 		state of nature.
		Max .   E(U) = [image: ]
	4).  Uses Bayes' Rule to update the pi as new information on the 				probabilities becomes available
b.  Elements of Prospect Theory
		1).  Lab subjects they behave as if they are maximizing a function
			Max [image: ]
		--V is a value function that depends on changes in wealth Xi, not 					total wealth, in each state
		--Changes in wealth evaluated relative to a reference point, which 					may or may not be initial wealth
	2).  Loss aversion:  Individuals much more sensitive to losses from the 			reference point than to gains of an equal amount, as illustrated in 				the figure
			{Insert Figure 25.1}
	--V steeper at each amount of loss relative to the corresponding 			amount of gain
	-- V has the usual concavity over the entire range of gains but is 			convex over at least moderate amounts of loss (risk lovers 			here)
	-- subjects typically reject the following gamble: a gain of $110 			with p=1/2 or a loss of $100 with p=1/2; standard theory 			predicts opposite
	-- subjects typically favor a gamble of losing $1,000 with p=1/2 to 			a loss of $500 with certainty; standard theory predicts 			opposite
	--people compartmentalize losses; otherwise likely to be risk 			neutral over the small $110, $100 gamble; keep separate 			mental accounts 
3).  Diminished sensitivity:  V becomes flatter in both directions as the XI increase
	-- replacing a $100 loss with a $200 loss entails more utility loss 			than replacing a $1,000 loss with a $1,100 loss
4).  Decision weights:  the weights wi related to objective probabilities but not same
			{Insert Figure 25.2}
	--wi and pi same at 0 and 1, certainty
	-- decision weights exceed the objective probabilities below
		 pi = ½ and are less than the objective probabilities above 
		pi = ½
	--systematically overweight extreme outcomes; explains why 			people simultaneously gamble and take out insurance
			--  KT suggest a weighting function 
				[image: ], 									with =.65  
			--w(p) =p if =1, the dotted line in figure
			--using decision weights not a mistake; subjects understand the 					objective pi
	c.  Applying Prospect Theory
		1).  Most applications in finance and insurance
		2).  Little impact on public sector theory
		3).  Main difficulty is defining reference points in real life situations
		4).  May apply to private annuities vs. social security analysis in Chapter 				21
			--Diamond prefers retaining Social Security since believes people 					misunderstand value of annuities in providing retirement 					income
			--Prospect Theory offers two other possibilities:  loss aversion and 					overweighting extremes (a healthy person worrying about 					dying prematurely)

6.  Nudges and standard policy prescriptions:  the Mullainathan/ Schwartzsteri/ Congdon (MSC) model
	a.  MSC model explores how behavioral anomalies affect public policies
	b.  Elements of the model
		1).  A continuum of atomistic individuals with identical preferences and 			the same fixed income Y
		2).  Each individual decides whether to take a discrete action a, a=[0,1]
		3).  Cost of the action is its price, p, equal to the (constant) MC of the 			action
		4).  The benefits of the action, b, are distributed across the individuals 			according to the cumulative density function F(b)
		5).  Standard agents with no behavioral anomalies take the action if b>p
			-- the number of agents who take the action is AS(p) = 1- F(p)
		6).  Behavioral agents make an error, e, in assessing the benefits of the 				project
			-- take the action if  b + e >p
			-- The number of behavioral agents who take the action is AB(p) = 					1 – F(p–e)
			-- AB(p) < AS(p) if behavioral agents underestimate the benefit 					(e<0) and vice-versa if they overestimate the benefit
		7).  MSC view error as a mistake; therefore
			--utility that includes the standard net benefit of the action, b-p, is 					the true or experience utility
			-- utility that includes the behavioral net benefit of the action, 					b+e-p, is the decision utility
		8).  The government
			-- levies a per unit commodity tax t on the action
			-- with constant marginal cost, the price of the activity rises by the 					full amount of the tax
			-- the tax revenue collected is R(t) = tA(t)
			-- tax revenue used to provide a per-unit subsidy, T, to each person 				and possibly to finance some other goods; these goods 					unspecified and have no effect on utility
			--government subject to an overall budget constraint, G(t,T) = 0
			-- in general, T = g(R(t)), 0<g'≤1
	c.  Standard agents only
		1).  Utility of an individual who does not take the action is 
				U =U(Y + T –lAS).
			--lAS captures the possibility that taking the action generates an 					externality l on each individual
			--externality l invariant to the number who take the action
		2).  The utility of an individual who takes the action is 
				U = U(Y + T  + (b-p)–lAS)
		3).  In general U = U(Y + T  + a(b-p)–lAS), a=[0-,1]
		4).  Given identical preferences and income, natural goal of 				government is maximizing the common utility function
			--Government's single policy tool is the tax rate, t, applied to the 					action
		5).  Social welfare
			WS(t)= ES(U(Y + T(t) + a(b-p(t)) - lAS(p(t))) =
	[image: ] U(Y + T(t) - lAS(p(t))) dF(b) + [image: ] U(Y + T(t) + (b-p(t)) - lAS(p(t))) dF(b)
		6).  But T(t) = g(R(t)) = g(tAS(t)); therefore
WS(t) = [image: ] U(Y + g(tAS(t))- lAS(p(t))) dF(b) + [image: ] U(Y + g(tAS(t)) + (b-p(t)) - lAS(p(t))) dF(b)
		7).  Maximizing social welfare with respect to t,
	[image: ]
			-- derivative incorporates the envelope theorem
			--b=p(t) for the marginal individual
			--unit changes in the upper and lower limits of the two integrals 					have no effect on the utility of the marginal individual
		
		8).  Divide by [image: ]to express the derivative in terms of units 				of income rather than utility and note that dp/dt = 1
	
			[image: ][image: ]
		9).  Adding and subtracting [image: ]and rearranging terms yields
		[image: ]  [image: ]
	 	10).  MRC write RHS as 
			(t +ME(t))[image: ]+ + TVsAs
[bookmark: _GoBack]			-- ME(t) = (g' (R(t))-1)t + l and TVss(t)= g'(R(t)) -1
			--ME(t) is the marginal external effect of taking an action, 						the marginal effect on the government budget 						constraint, that not all the extra tax revenue goes to the 					transfer payment, and the marginal effect of the externality
			--[image: ] is the usual marginal loss from increasing a tax, equal to the 					tax rate times the change in the quantity of the taxed good
			-- therefore, (t +ME(t))[image: ]represents the inefficiencies from 					increasing price above marginal cost
			-- TVs represents a redistributional motive of transferring income 					from those who take the action to the entire population
	d.  Behavioral agents only
		1).  Model can't be used for Prospect Theory (utility a function of levels, 			not changes), social preferences, forgetfulness with its random errors 
		2).  Model can be used for present bias/self control problems, inattention 			to non-salient components of prices or taxes, false beliefs or 				overconfidence
		3).  Differences from model with standard agents
			-- the marginal behavioral agent who is just indifferent to taking 					the action, equates b – p(t) to –e, not to zero	
			--therefore, envelope theorem does not apply to that agent in the 					derivation of[image: ]
			-- marginal agent undergoes a change of utility equal to 
				U(Y + T –lAS) - U(Y + T  + e –lAS)
		4).  Divide error term by to convert it to income units
			[image: ]
			--MSC refer to [image: ] as the marginal internality, labeled MI(t), the 					damage the marginal agent does to him or herself

			-- if utility is linear 
		5).  [image: ](t +ME(t) + MI(t))[image: ]+ TVBAB
		6).  One result:   Suppose l = 0--there are no externalities, and 
		g'(R(t)) = 1—all marginal changes in tax revenue change transfers T by 			the same amount
			-- ME(t) = 0, as does TVB
			-- setting t = -MI(t) generates [image: ]; pricing the internality is 					optimal
			--the justification for sin taxes to offset self-control problems
	e.  Nudges with behavioral agents
		1).  Assume error is differentiable in a nudge n
			--e.g.,  changing default option on 401Ks, making taxes more 					salient, simplifying enrollment in transfer programs
		2).  Given nudge n, the error e reduces to en, and behavioral agents now 				take the action if b +en > p
		3).  In the behavioral model with tax t, effect of nudge is
		[image: ][image: ]
		where MIn(t) = [image: ]
			-- the direct redistribution effect TVB is absent because the nudge 					has no effect on the price p
			-- nudges affect the government's budget only indirectly by 						changing the number of people who take the action; 					changes tax revenues through the (t+ ME(t)) term.
		4).  Policy implications in first-best world with t=0, all taxes lump sum
			--(t + ME(t)) is zero
			-- government can achieve the optimum, [image: ]
				by using nudges to eliminate the error
		5).  Nudges in a second-best environment with t>0 can reduce welfare
			--first term in marginal effect of the nudge is necessarily positive 					because AB and e move in the same direction
			-- second term, which captures the marginal external effect of the 					nudge, can be positive or negative
			-- positive if and only if the more biased agents are more likely to 					take an action that is socially harmful on the margin
			--one example:  if people overestimate probability of tax audit, 					providing accurate information on the probability may 					induce more people to evade taxes; some evaders better off 					but government loses tax revenues
	f.  A mixture of standard, behavioral agents:  one simple example with present-		bias
		1).  Cigarette smoking has benefits, costs spread over two periods
		2).  Discount rate is zero for second period
		3).  Benefit, v, occurs in first period:  immediate pleasure from smoking 	
			----v distributed according to the cumulative density function F(v)

		4).  Cost, h, of ill health from smoking, is delayed until second period
		5).  Price of smoking, p, paid in first period
		6).  Standard agents:  undertake the activity if v-h> p
		7).  Behavioral agents:  use quasi-hyperbolic discounting
			-- undertake the activity if v-h >  p
			--error term in MSC framework is e = h()
		8).  Government policy: a two-period tax policy, setting t1 = h and t2 = -h				--standard agents unaffected; v – h = p + t1 + t2 = p + h - h = p
			-- behavioral individuals now undertake the activity if 
				v-h >  p + h + –h), or
				v – h > p
			--present bias removed in otherwise first-best environment

7.  Can mainstream and behavioral economic theory be reconciled?  The Bernheim/Rangel (BR) theoretical prescription
	a.  Incorporates both standard and behavioral assumptions
	b.  Three premises
		1).  Individuals’ choices have to be the foundation for any inferences 			about their preferences and welfare
		2).  Various behavioral anomalies can lead to inconsistent choices that 			mask individuals’ true preferences
		3).  Advances in psychology and neuroscience will help eliminate some of 		the inconsistent choices and give policy makers a better sense of 				what individuals truly prefer
	c.  Begin with standard theory
		1).  Define [image: ]as the set of all elements that an individual is interested in 				choosing and over which preferences are defined
		2).  X within [image: ]is subset of elements that the individual is constrained to 				choose from in a given situation
			--BR call it the standard constraint set (SCS)
			--SCS depends on available information, possible fixed resources
		3).  Choices made under various SCSs are then used to estimate the 				individual’s preferences over [image: ]by using the revealed preference 				relations of preference and indifference
		4).  Maintain this framework in presence of behavioral anomalies but 				expand the SCS
		5).  Generalized constraint set (GSC) consists of X and an ancillary 				condition, d.  G= (X,d)
			--d could be, e.g.,  a frame, the individual's state of mind when 					making a decision, the time period the decision is made 					(relevant for present bias), default option
		6).  Decisions within the GCS's might not generate a complete ordering of 					preferences 
		7).  The four standard revealed preference relationships that can apply 				over two elements x and y within GCS's
			1).  xRy means that x is no worse than y.  It says that if x and y are 					both available in a GCS, x is sometimes chosen and y is 					never chosen unless x is as well
			2).  xIy means that x is indifferent to y.  It implies xRy and yRx.  If 				x and y are both available in a GCS, then either both are 					chosen or neither is chosen
			3).  xPy means that x is weakly preferred to y.  It says that if x and 					y are both available in a GCS, x is sometimes chosen and 					not y.  Otherwise, either both are chosen or neither is 					chosen
			4).  xP*y means that x is strictly preferred to y.  It says that if x and 				y are both available in a GCS, x is sometimes chosen and 					not y.  Otherwise, neither is chosen
		8).  Main hope in welfare analysis is the identification of strict individual 				welfare optima, choices that cannot be weakly improved upon
		9).  x is a strict individual welfare optimum in X if for each [image: ]other 				than x, one of two conditions hold
			-- either x is chosen and y is not for some (X,d) 
			--there is no (X,d) for which y is chosen but x is not with x present
			-- under either condition, it cannot be that for some [image: ], yPx
			-- immediate corollary: x is a strict individual welfare optimum if x 				is the unique choice for some (X,d).
		10).  Consider two GCS's {(x,y), d’} and {(x,y), d”}, d' and d" two 					different frames
			-- possible for a choice reversal, such that x is chosen under x 					{(x,y), d’} and y is chosen under {(x,y), d”}	
		11).  Consider choices over the following sets:
		{x, x2); x1  (x2,x3); x2    (x1, x3); x3   (x1, x2, x3); x1, x2, x3
		-- under the revealed preference relations, x1Px2Px3Px1; the 						ordering is intransitive
		--BR show that P* is acyclic under the assumption that all subsets 					of the choice elements are considered; leads to a welfare 					ranking

d.  Refinements:  BR's perspective 
	1).  Don't ignore inconsistencies
	2).  Confident that advances in the understanding of psychological and 			neurological processes will lead to a better understanding of the 				ancillary conditions that result in poor choices and cloud the 				welfare analysis
		--e.g., people admit to having made a mistake or being distracted
	3).  Removing suspect GCS's can increase the chances of consistent 			choices that reveal true preferences	
	4).  Discarding certain choices as inappropriate should be subject to a very 		high standard of scientific proof
	5).  Don't redefine preferences or utility functions to be consistent with 			individual anomalies on a case-by-case basis
		--Always begin with individuals' choices
	6).  Better psychological understanding may be long way off, but BR 			accept behavioral premise that good psychology makes for good 				economics
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