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LECTURE 1

I.  GOALS OF PUBLIC FINANCE AND THIS COURSE
A.  Definition of Public Finance

II.  HOW DOES THE GOVERNMENT SPEND THE MONEY IT RAISES?

III.  REVIEW OF BASIC MICROECONOMICS
A.  Utility Function:  Preferences over different goods

1.  Completeness
2.  Non-satiation Assumption
3.  Transitivity
4.  Revealed Preference
5.  Derive Indifference Curves

B.  Monotonic Transformations
- how to convert equations, examples

C.  Marginal Rate of Substitution
- definition and derivation
- examples

D.  Key Utility Functions
1.  Perfect Complements

- example
2.  Perfect Substitutes

- example
3.  Cobb-Douglas Utility

- example
4.  Linear expenditure system

- example
Relevant readings: Rosen textbook, Chapter 1 and Appendix, “Some basic
microeconomics,” pp. 507-527.
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I. GOALS OF PUBLIC FINANCE AND THIS COURSE
A. Public finance is knowing what activities the public sector engages in and

how they are organized.  A lot of people might have misconceptions
about what the programs are out there and why they really are
important.  Some examples from back when I was a student:

1. "If I quit my job or get fired, I can just go onto welfare or collect
unemployment insurance."
2. "Why is everyone so concerned about health care?  I'm healthy, why
should I care?  What is an HMO and how do they control costs?"
3. "What is an IRA?  Why do people seem to talk about them right a
lot right around April 15th when taxes are due?"
4. "What is a marginal tax rate?  I know that the tax system has
different rates, i.e. 15%, 28%, etc.  What does that mean for my take
home pay?"
5. "The cost of welfare programs is driving the debate behind welfare
reform."

B. Understanding and anticipating the full consequences of governmental
activities.
1.  Who wins and loses, different behavioral responses.
2.  "Rent control benefits the poor."

C. Evaluating alternative policies.
1.  To get families off of welfare: cut back benefits vs. job training. 
Short vs. long run effects.

II. HOW DOES THE GOVERNMENT SPEND THE MONEY IT RAISES?

A. Some of the more important items include national defense, social
security, public welfare, and interest on the debt.
B. Total expenditure in 1991 by government was 2.4 trillion.  Who spends it?

1. Federal government (defense, social security, other stuff): 55%
2. States (welfare, education): 19%
3. Localities (police, fire protection): 26%

III.  REVIEW OF BASIC MICROECONOMICS
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A.  Utility Function:  Preferences over different goods

For example, .  This can be generalized to more than two goods,U u F C= ( , )
and in some case we will do that.  Consider the following budget constraints
in {F,C} space.

*** SEE FIGURE 1-1 ***

1.  Non-satiation assumption: more is preferred to less; A provides
more than C
2.  Transitivity: if  and , then .A Bf B Cf A Cf

3.  Revealed Preference: If point B is chosen, it is (weakly) preferred to
all other points on that budget line.
4.  Derive Indifference Curves:  all the {F,C} bundles that keep utility
constant.

B.  Monotonic Transformations

Consider the Cobb-Douglas utility function:  .  u C F=
1

3

2

3

Another utility function that preserves these preferences is:

~ log log log logu u C F C F= =






 = +

1

3

2

3
1

3

2

3

Yet another utility function that preserves these preferences is

$u u C F= =20 20
1

3

2

3

Note:  In all cases, the shape of the indifference curve remains the same, the only
thing that changes is the utility associated with it.  Why do this?  In some cases,
transforming the utility function makes the problem easier to solve when
differentiating.

C.  Marginal Rate of Substitution (MRS): The tradeoff between two goods,
holding utility constant; the slope of the indifference curve.

You should know how to derive the MRS (and then demand curve):
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Marginal rate of substitution for the utility function u C F=
1

3

2

3

In this case, the MRS equals the ratio of marginal utilities: 

MRS
dC

dF
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C F

C F

C

F
F

C

= − = =








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




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3

Note:  If took logarithms instead (monotonic transformation) would get:

~ log logu C F= +
1

3

2

3

, as before.

MRS F

C

C

F
=

















=

2

3

1

1

3

1 2

Let PF and PC be the prices of food and clothing.  
Then set MRS equal to the ratio of prices

2
C

F

P

P
F

C

=

or .2P C P FC F=

And from the budget constraint, P C P F IC F+ =

Substituting this in, we get , or .3P C IC =
C

I

PC

* =
1

3

For the Cobb Douglas, we spend a constant share of our income on
food, a constant share on clothing.

D.  When setting MRS equal to the ratio of prices, how do we know which of
the prices is in the numerator?

Go through the ”Bang per Buck” argument
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when maximizing utility

MU

P

MU

P
F

F

C

C

=

Otherwise: if , what should the consumer do?

MU

P

MU

P
F

F

C

C

>

Rearrange to get: , or 

MU

MU

P

P
F

C

F

C

= MRS
P

P
F

C

=

E.  KEY UTILITY FUNCTIONS

1.  Perfect complements:  

:  choose {F,C} such that .{ }u F C F C( , ) min ,= α β α βF C=

Leads to "L" shaped indifference curves.  
For example, left-shoes and right-shoes.

P C P F IC F+ =

α β
β
αF C F C= ⇒ =

P C P C IC F+ =
β
α

C
I

P PC F

* =
+ β

α

F
I

P PF C

* =
+ α

β

Note:  Food and Clothing are not good examples of perfect complements.  
Note 2:  Can’t take derivatives of min {...} function.

2.  Perfect substitutes:

: constant MRS { }u F C F C( , ) min ,= α β
MU

MU
F

C

=
α
β

- The indifference curves are straight lines.  Unless relative
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prices are also equal to , will end up at a corner solution.  

α
β

- To solve the demand curve, note that as long as MRS equal to the ratio of
prices, all bundles on budget constraint give same utility.

3.  Cobb-Douglas Utility:

Consider the utility function which has equivalentu F C F C( , ) = α β

preferences as .~u F C= + +
α

α β
β

α β

The way to see that these are the same is to note that , and that is a~u u= +
1

α β

monotonic transformation.

-That is, gives the same indifference curves as .  Putu F C= 2 ~u F C=
2

3

1

3

differently, .~u u=
1

3

-To solve, one could transform utility function by taking logs, e.g., by going
back to the first expression,

u = log u = log F C = log F + log C =  log F +  + + + +~ log
α

α β
β

α β
α

α β
β

α β α
α β

β
α β











+ +
C

- Then set , which is the expression for setting the

∂
∂

∂
∂

u

F
P

u

C
PF C

















=

















marginal rate of substitution equal to the ratio of prices.  This is the first
condition we need for utility maximization.  We first find the marginal utility
of food:

, because if you recall from
∂
∂

∂
α

α β
β

α β
∂

α
α β

u

F

F C

F F
=

+
+

+








=
+

log log
1

calculus, the partial derivative , and the partial derivative of the
∂

∂
log F

F F
=

1
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second part of the expression, , with respect to F is zero because

β
α β+







 logC

it is treated as a constant term.  Then dividing the marginal utility of food by

its price gives us .

∂
∂ α

α β
α

α β

u

F
P F

P
P FF

F
F

















=
+

=
+

1 1

- If you did a similar exercise for clothing, you would get

.

∂
∂ β

α β
β

α β

u

C
P C

P
P CC

C
C

















=
+

=
+

1 1

- Therefore, setting the marginal utilities divided by their prices leads to:

, which simplifies to  (once we multiply

α
α β

β
α β+

=
+

1 1

P F P CF C α βP C P FC F=

both sides of the equation by  and cross multiply).( )α β+

- We can then express expenditure on food, , in terms of the otherP FF

variables so that we can substitute this into the budget constraint.  Rewriting

the equation, expenditure on food is: .
P F P CF C=

α
β

- We then substitute this into the budget constraint, which is given

by .  Thus, .P C P F IC F+ = P C P C IC C+ =
α
β

- This gives us an expression with one unknown variable, the quantity of

clothing (C).  We can rewrite this last equation as ,

β
β

α
βP C P C IC C+ =

which in turn can be expressed as ,

β α
β
+

=P C IC

or ,

β α
β
+

=C
I

PC

or finally, .
C

I

PC

* =
+
β

α β
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- Through similar steps, we would find that .
F

I

PF

* =
+
α

α β

- We could also solve for the initial utility function .  First setu F C F C( , ) = α β

the MRS equal to the ratio of the prices.  Computing the marginal utilities,

we have and .  Therefore,

∂
∂ α α βu

F
F C= −1 ∂

∂ β α βu

C
F C= −1

, which

MU

MU

F C

F C

F C

F C

F

F

C

C

C

F

P

P
F

C

u
F
u
C

F

C

= = =






 = =

−

−

−

−

−

−

−

−

∂
∂
∂
∂

α β

α β

α β

α β

α

α

β

β
α
β

α
β

α
β

1

1

1

1

1

1

1

1

simplifies to .  If we substitute into the budget
α β

α
βP C P F P F P CC F F C= ⇒ =

constraint, given by , for food expenditure ( ), we getP C P F IC F+ = P FF

 which can be rewritten as ,
P C P C IC C+ =

α
β

β
β

α
βP C P C IC C+ =

or , which then can be rewritten as the demand curve for

α β
β
+

=P C IC

clothing, .
C

I

PC

* =
+
β

α β

- Suppose you were given the following utility function: . ~u F C=
2

3

1

3

Then  and .  If we substitute these into the demand equations for
α =

2

3
β =

1

3

, we would get , or .  A similar calculationF *
F

I

PF

* =
+









2
3

2
3

1
3

F
I

PF

* =
2

3

for would give .  If you were given prices and income, youC*
C

I

PC

* =
1

3

could compute the exact amount of food and clothing that the consumer
would choose.

- As an exercise, you should be able to derive the demand curves for the

utility function .  As a hint, the demand curve for food is~u F C=
4

5

5

4
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.  Try to figure out the demand curve for clothing on your own.
F

I

PF

* = 





16

41

4.  Linear expenditure system
 with the restriction that( ) ( )U F C F C( , ) ln ln= − + −β γ β γ1 1 2 2

β β γ γ1 2 1 21 0 0+ = > > > >, ,F C

MU
FF =

−






β γ1

1

1

MU
CC =

−






β γ2

2

1

MRS
MU

MU

C

F

P

P
F

C

F

C

F

C

= = =
−
−







 =−

−

β
γ

β
γ

β
β

γ
γ

1

1

2

2

1

2

2

1

which simplifies to:
β β γ β β γ1 1 2 2 2 1P C P P F PC C F F− = −

P C
P F P P

C
F F C=

− +β β γ β γ
β

2 2 1 1 2

1

Substituting into the budget constraint (to remove the quantity of clothing), we get:

P C P F IC F+ =

( )β
β

β γ β γ
β

2

1

2 1 1 2

1

P F P P
P F I

F F C
F+

− +
+ =

( )( )β β
β

β γ β γ
β

1 2

1

2 1 1 2

1

+
+

− +
=

P F P P
I

F F C

( )( )β β
β

β γ β γ
β

1 2

1

2 1 1 2

1

+
= +

−P F
I

P PF F C

P F I
P P

F
F C=

+






 +

−







β
β β

β γ β γ
β

1

1 2

2 1 1 2

1

Now is a useful time to remember that .  We will substitute this into theβ β1 2 1+ =
above equation:
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( )
P F I

P P
F

F C=




 +

− −









β β γ β γ
β

1 1 1 1 2

11

1

( )P F I P PF F C= + − −β β γ β γ1 1 1 1 21

P F P I P PF F F C= + − −γ β β γ β γ1 1 1 1 1 2

P F P I P PF F F C= + − −γ β β γ β γ1 1 1 1 1 2

which results in the demand curve for food of:

( )
F

I P P

P
F C

F

= +
− −

γ
β γ γ

1

1 1 2

Similarly, the demand curve for clothing would be:

( )
C

I P P

P
F C

C

= +
− −

γ
β γ γ

2

2 1 2

Example: .  In this case, the demand curve for food( ) ( )U F C F C( , ) ln ln= − + −
1

3
1

2

3
2

is .  If you were given , then it would be easy toF
I P P

P
F C

F

= +
− −






1

1

3

2
P P IF C, ,

calculate the exact quantity of food.  Note that the way the utility function is
constructed, the minimum amount of food purchased is one unit, and the minimum
amount of clothing purchased is two units.
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LECTURE 2

I.  INTRODUCTION
- should the government intervene?

II.  COMPETITIVE ECONOMY AND EFFICIENCY
A.  Edgeworth box, definition

- Example 1
- why is the “Edgeworth box” a box?
- terms of trade

B.  The price line, definition
C.  Equilibrium –  when do consumers reach equilibrium?

- Example 2, edgeworth box
- Example 3, same as ex. 2, but with new utility function

D.  Some Common Questions

III.  THE FUNDAMENTAL WELFARE THEOREM
A.  Definition
B.  Market Failures

* Failure of Competition
* Public Goods
* Externalities
* Incomplete Markets
* Information failures

C.  Market Failures, examples

IV.  CONSUMER SURPLUS AND DEADWEIGHT LOSS
A.  Consumer Surplus
B.  DWL . . .when MSB does not equal MSC

Figure 2-2:  Find DWL at Q* and Q**

Readings: Rosen, chapter 3 including appendix (skip pp. 40-44)

You may want to review the following problems:
Midterms: Winter 1996, Question 1
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I. INTRODUCTION
A.  In United States, private market produces most goods and services.  
B.  Generally, economics suggests free market is a good thing, will end up at

an "efficient” solution.
C.  Under what circumstances should the government intervene?
D.  Welfare economics provides framework for thinking about the

government intervention.  Will intervention:
1.  Have good distributional consequences; i.e. who wins, who loses
2.  Increase efficiency,
3.  Be too costly?

II.  COMPETITIVE ECONOMY AND EFFICIENCY

A.  Edgeworth box: exchange of 2 goods between 2 people, graphically. 
Throughout this discussion, the people will be Jerry and George, and
the goods will be food and clothing.

Why is this a box ?
- Limited amount of each good.  Each point in the box uses all the

goods.  Each point shows bundles for both consumers.
- Can draw indifference curves in the box.
-  The corners of the box – who has what?

B.  Are there gains from trade at initial endowment?  
Yes, if MRS of Jerry and George are not equal.  

C.  When will they stop trading?
- When MRS are equal for Jerry and George.  Many bundles satisfy

this condition.  Some of these bundles are outside of the "lens-
shape" area.  Since trade has to be voluntary and mutually
beneficial, these will not be chosen given the initial endowments
even though they are efficient.

D.  The price line – tradeoff between two goods.  Can think of as a barter
economy where exchange goods.  Thus the price of food is how much
clothing a person must give up.
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E.  Equilibrium: Even though there are only 2 people, they act as price takers
– e.g, they act as if they can buy or sell as much food or clothing as

they want at given prices.  Thus each sets .  If, prices are
MRS

P

P
F

C

=

given, the individuals maximize utility and the point is feasible, we
have found a competitive equilibrium.

Note:  Given the prices, each person individually chooses bundles that maximize
utility, and consume all goods in the economy.

Example 1
Consider Jerry and George, who consume two goods, food and clothing.

U F
C

J = 







min ,
2

U F CG = +4 3

Total amount of food: F = 100
Total amount of clothes: C = 200

PART I:  Draw the edgeworth box and some indifference curves.

Note:  What are the special features of the utility functions?

*** SEE FIGURE 2-1 ***

PART II: Jerry’s and George’s endowments are given below, solve for the
competitive equilibrium.
F CJ J= =60 80,

F CG G= =40 120,

* What is the equilibrium allocation?  
Simple utility maximization.  For Jerry to maximize utility:
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(1)
F

C*
*

=
2

Any other allocation wastes resources.  Food and clothing for Jerry are
consumed in fixed proportions.  MRS is not well defined for L-shaped
indifference curves.

* How do we figure out the equilibrium price ratio, since prices are not
given?

In equilibrium, .  For George’s utility function, the MRS is
MRS

MU

MU

P

P
F

C

F

C

= =

always equal to .  This sets the price ratio.  When one of the utility
4
3

functions is "perfect substitutes," it sets the price ratio.

Now we have the price ratio.  Next, assume that Jerry sells his food and
clothes, so that he has income.  Since only relative prices matter, set

 (the combination of  would give the sameP PF C= =4 3, P PF C= =8 6,
solution).  Jerry's income is:

(2) I P F P CF C= + = +4 60 3 80* *

Thus, Jerry’s budget constraint is:

(3) I P F P C F CF C= + = + =* * * *4 3 480

If we then substitute equation (1) into (3) we get:
(4) , so , and .2 3 480C C* *+ = CJ

* = 96 FJ
* = 48

Thus, Jerry gives up some food and gets some clothing.

* How do we figure out George' allocation?
George’s whole indifference curve is tangent to the budget set. George is
willing to move to any point on this price line.

, .CG
* = 104 FG

* = 52

George has more food and less clothing.

Both have maximized utility, given the prices, and all of the food and clothing is
consumed.
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Example 2

Change Jerry's utility to .  U F CJ =
3

2

3

2

Resolve PART II where .F C F CJ J G G= = = =40 80 60 120, , ,

Jerry’s income is .  From Cobb-Douglas utility,I P PJ F C= = =400 4 3, ,

. .  George gets the
F

I

PJ
F

* =






 = 



 =

1

2

1

2

400

4
50 C

I

PJ
C

* =






 = 



 =

1

2

1

2

400

3

200

3

remainder: . .  George' utility is unchanged: 600 before, 600FG
* = 50 CG

* =
400

3

after.

E.  Define Pareto efficiency
-  An allocation is pareto efficient if the only way to make one person better

off is to make another person worse off.
- Pareto efficiency does not equal “fair” to everyone   But efficiency will be

the benchmark for “good economic outcome.”

Common questions on Edgeworth boxes:
1)  Must prices be given? 

*  With perfect substitutes, no.  The MRS is constant, which
determines the price ratio.

*  With most utility functions, yes.  As an exercise, draw a picture
which shows that with "standard" indifference curves, two
different price lines could lead to two different equilibria, even
with the same initial endowments.

2) What information do you need to solve the competitive equilibrium?
* Usually prices, endowments, and preferences. 

3)  After we find the price ratio (from the perfect substitutes utility function),
why do we first solve for the other utility function?

*  Since the  is constant for George, any bundle on the
MRS

P

P
F

C

=

budget constraint gives him the same utility.  The bundle is not
unique. 
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4)  Why is it different for Jerry, who had a perfect complements utility
function?

*  With the price ratio fixed, Jerry has one utility maximizing bundle. 

5)  If George's utility is exactly the same before and after the trade, why does
he trade?

*  You can imagine that Jerry offers a bundle that is very close to the
utility maximizing bundle, except that it gives George slightly
higher utility.  In that case, George would definitely trade. 

6) What steps are needed to solve the competitive equilibrium?
*  If prices are not given, see if one of the utility functions is perfect

substitutes.
*  Assuming that one of the utility functions is perfect substitutes, find

the market prices from the constant MRS.
*  Compute the income for the other person, by hypothetically selling

their endowment at market prices.
*  From prices, income, and preferences, solve for the person's utility

maximizing bundle.
*  Then the person with perfect substitutes utility gets the rest of the

goods.

7) How do we find demand curves from Cobb Douglas utility?
*  See Lecture 1 for a derivation.  You should be write down the

demand curves without "reinventing the wheel." 

III. THE FUNDAMENTAL WELFARE THEOREM
*  When do competitive markets lead to economic efficiency?

A. The Fundamental Welfare Theorem: 
Under certain assumptions, competitive markets lead to a pareto

efficient allocation

- Edgeworth box illustrates set of pareto efficient points
- Implies that free markets are amazingly productive!

B.  What are the assumptions that violate the theorem?
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*  Failure of competition: monopoly and oligopoly
- Can occur with increasing returns to scale and fixed costs.
- Or artificial barriers to entry.

*  Public goods: national defense, renting a video movie a dorm lobby.
-  No additional cost for another individual to enjoy benefits of

the good.
-Hard to exclude individuals.
- Incentive to hide valuations.

*  Externalities: actions that impose cost (or benefit) on others
without appropriate compensation.
-  Negative externalities: Examples of negative externalities are

smoking cigarettes and "The Club" anti-theft device.  
-  Positive externalities: include students who ask questions in

class and the "LoJack" anti-theft device.
Note:  Essential problem is that the price system fails to provide
the correct signals about the cost of a commodity.

*  Incomplete markets: whenever private markets fails to provide a
good or service, even though the cost of providing the good is
less than what individuals are willing to pay.

-  Example: Until 1965, very difficult for students to get loans to
finance their college education.  Then government passed
legislation providing government guarantees on student loans. 
Hard to borrow against "future income."

*  Information failures: firms might lie about their product. 
Regulation, however, might be unnecessary, irrelevant and
costly.  Information provision is a public good, so private market
will under supply info.

C. Market Failures: Yes or no?  Is government intervention required?

- Mandatory seat belt laws
- Auto pollution: negative externality.
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- Police protection: public good.
- Unemployment insurance: incomplete markets. An insurance firm on

its own would be reluctant to provide unemployment insurance 
because of adverse selection.  Who would be the most likely to
take up the coverage?

- Health insurance for the elderly: again, adverse selection and
incomplete markets.

IV.  CONSUMER SURPLUS AND DEADWEIGHT LOSS
A.  Pareto efficiency tells whether consumers better off, but not by HOW

MUCH?
B.  Consumer surplus puts a dollar figure on the improvement in a

consumer's welfare.
C.  Demand curve represents consumer’s marginal willingness-to-pay.  But

consumer only pays market price.  Consumer Surplus is the sum that
individuals would have been willing to pay minus the sum that they
actually pay.

D.  If MSB does not equal MSC, then there is deadweight loss.  
      MSB: Marginal Social Benefit
      MSC: Marginal Social Cost  
E.  The most general formula for deadweight loss evaluated at the quantity Q0

is: ( ) ( )DWL Q Q MSB MSCQ SOCIAL Q0 0

1

2 0= − −*

That is, the “base” is the difference between the socially optimal quantity and
the quantity we are evaluating DWL at, and the height is the difference
between the MSB and MSC evaluated at Q0.  We take the absolute
value of this product, because DWL is a positive number.

*** SEE FIGURE 2-2 ***
Where is DWL at ?  Where is DWL at ?Q* Q**



Figure 2-1

Higher utility for Jerry

Higher utility for George

Jerry’s Food

Jerry’s
Clothes

280
units

100
units

Origin for Jerry

Origin for
George

Jerry’s indifference curves in GREEN
George’s indifference curves in BLUE



Figure 2-2 – Deadweight loss
from a monopolist

Demand curve

Marginal Revenue

Marginal Cost

QM

PM

Red triangle indicates deadweight loss (DWL)

Green triangle indicates consumer surplus
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LECTURE 3

I.  DEFINITION OF PUBLIC GOODS
Property 1 - non-excludable
Property 2 - non-rival
examples

II.  EFFICIENCY CONDITIONS FOR PUBLIC GOODS
A.  How much of a public good should be provided?

- Add up MRS across people
Example 1, public goods
Example 2, public goods
B.  Why is government intervention needed?

1.  Free rider problem
2.  No “invisible hand”
3.  Since the good is non-rival, should allocate costs to ANYONE who
benefits from it

Readings: Rosen, chapter 4

You may want to review the following problems for this section:
Midterms
Spring 1995, Question 1
Fall 1995, Question 2
Winter 1996, Question 4
Spring 1996, Question 2
Winter 1998, Question 2
Spring 1999-1, Question 1
Spring 1999-2, Question 1
Fall 1999-1, Question 1
Fall 1999-2, Question 1

Finals
Fall 1995, Question 1
Winter 1996, Question 1
Spring 1996, Question 1
Fall 1997, Question 3
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Winter 1998, Question 2
Fall 1999-1, Question 2
Fall 1999-2, Question 2b
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I.  PUBLIC GOODS

Public goods have two important properties that differ them from private
goods.

Property 1:  public goods are non-excludable.  If someone wants to
consume the good, he or she may.

*Non-excludability means private provision may not reach a pareto
efficient allocation.  Why?

1.  People may hide their true valuation for the good, since they receive
the benefit whether or not they contribute.  This is known as the
"free rider" problem – there is little incentive to pay for the good
voluntarily.

2.  Example: Some people may want to rent a movie to watch on the
dorm's VCR, but it is hard to exclude people, and no one
volunteers to pay for the movie.

3.  How can the government do better?  The government can use
coercion.  It can make people pay for a good.

Property 2:  public goods are non-rival in consumption.  Once the
good is provided, the marginal cost of another person consuming it is
zero.

Non-rivalness:
1.  Undesirable to exclude anyone: an individual's consumption does

not reduce the amount available for others.

2.  MC of an additional person versus MC of another unit.

MCPERSON = 0

 ... i.e. another police officer costs money.MCUNIT > 0

3.  Private good, such as clothing:
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 ... i.e. to clothe two people costs more than oneMCPERSON > 0

person.

4.  Since public goods are non-rival, everyone consumes same Q.  But
consumption not valued equally by all (i.e. national defense). 
For private goods in competitive markets, everyone pays the
same P, but consumes different Q.

Examples of public goods:
National defense for a nation, police protection for a community, a fireworks
display, or house cleaning for a group of roommates.  

II.  EFFICIENCY CONDITIONS
A.  How much of a public good should be provided?

For public goods, the sum of the MRS equal the marginal rate of
transformation.  The MRS is the slope of the indifference curves, and
the MRT is the slope of the production possibilities curve (PPF).  That
is:

 for public goods.
MRS

P

P
MRTi

i

PUBLIC

PRIVATE
∑ = =

The MRS of private goods for public goods tells us how much of the private
good each individual is willing to give up to get one more unit of the
public good.  The sum tells us how much ALL members would be
willing to give up to get another unit of the public good.  This sum is
relevant because public goods are non-rival.

Example
Jerry and George have identical utility functions.  They derive utility from the
total number of lava lamps in the house, V, and the amount of food that they
eat alone, F.  Lava lamps, V, are a local public good:

 for i=Jerry or George( )U V F V Fi i i, =
1

3

2

3
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Note:  We have changed to using lava lamps instead of clothing because lava lamps
are non-rival and non-excludable.  Therefore, this is a public goods example.
  
Note 2:  Notice that the utility of each person depends on the total number of lava
lamps and on the amount of food consumed individually.  

Each has income of $300, .  Given these prices, 500P PV F= =100 0 20, .
units of food can implicitly be converted into 1 lava lamp.  We shall therefore
assume that the MRT is constant and equal to 500.

(a) Calculate the optimal quantities if the person lived alone.

From Cobb-Douglas preferences, this implies that ,
V = 



 =

1

3

300

100
1

.
F = 



 =

2

3

300

0 20
1000

.

(b) Suppose that Jerry assumed that George would buy no lava lamps,
and this turns out to be true.  Calculate the quantities and utilities for
each person.

Jerry then acts as if he is the sole provider, and chooses the same
allocation as in part (a).  .  George spends all his money onU J = 100

food, .  George has gained from his free riderU G = =1 1500 131
1

3

2

3

position.

(c) Is the allocation in (b) pareto efficient?  What is the efficient amount
of public goods?

 where i=Jerry or George

MRS

U

V
U

F

F

Vi

i

i

i

i=

















=

∂
∂

∂
∂

2

For the allocation described in (b), . MRS MRSJ G= =500 750,
Therefore, Jerry and George combined would sacrifice 1,250 units of
food for another lava lamp, but from the prices given, it would only
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cost them 500 units of food ( ). P F PF V= = =0 20 500 100. *
Therefore relying on the decentralized system is inefficient.  Efficiency
requires:

.
MRS MRS

F

V

F

V

F F

V

P

PJ G
J G J G V

F

+ = + =
+

= =
2 2 2

100

0 20.

Therefore F F VJ G+ = 1000

Substitute this into a combined budget constraint for the household:
( )0 20 100 600. F F VJ G+ + =

Which gives .  Note that efficiency requires 2 lavaV F FJ J= + =2 2000,

lamps, but does not say how much food each would consume.

B.  Demand curves for public goods

Efficient provision of a public good requires that the sum of each person's
marginal valuation on the last unit just equal the marginal cost.  To
find the market demand curve for a public good, we add up individual
demand curves vertically.  This is in contrast to private goods, where
we add up demand curves horizontally.  Why?  Because a public good
must be consumed in equal amounts.

Example 2
Two people have the following individual demand curves for defense:

Q P1 30= −
Q P2 50 2= −

Rewrite with Q as independent variable:
, thus  is the "willingness to pay" of person 1 for defenseP Q1 130= − P1

P Q2 225
1

2
= −

Then,  is society's willingness to pay for defense.P P P= +1 2
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P P Q Q1 2 1 230 25
1

2
+ = − + −

Remember that  because both people consume equal amounts of theQ Q1 2=
public good.

for P Q= −55
3

2
Q ≤ 30

for P P Q= = −2 25
1

2
Q > 30

For example, suppose we want to provide two units of defense.  Person 1 is
willing to pay $28 for the last unit, and person 2 is willing to pay $24, so
society is willing to pay $52 for the last unit.

Notice at 30 units, person 1's willingness to pay for additional units is zero. 
Society’s demand is person 2’s demand after that quantity.

After finding the demand curve, simply draw in the supply curve to find the
equilibrium quantity.

*** SEE FIGURE 3-1, 3-2, 3-3, 3-4 ***
Figure 3-1  (Private Good example)
If this were a private good, how would you get aggregate demand?
Figure 3-3
Find DWL if person 2 provided the good.
Figure 3-4
Find DWL if person 1 provided the good.

C.  Why is government intervention needed?
1.  Free rider problem – consumers do not want to reveal high

valuations for the public good if they will have to pay according
to the valuations.  This arises because of non-excludability.

2.  No tendency for free markets to reach Pareto efficiency.  No
"invisible hand."

3.  Even if excludable, provision still inefficient.  Good is non-rival, so
anyone who gets benefit from it should consume it.



Figure 3-1 – Individual demand
curves for public goods
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Figure 3-2 – Deriving demand
curves for public goods
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Figure 3-3 – P=MC along first
segment (easy case)
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Figure 3-4 – P=MC along second
segment (more difficult)
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LECTURE 4

EXTERNALITIES

I.  INTRODUCTION
A.  Negative Externalities, definition
B.  Positive Externalities, definition

II.  THE CONSEQUENCES OF EXTERNALITIES
Negative externalities, graphically Figure 4-1, 4-2, 4-3
Positive externalities, graphically Figure 4-4, 4-5, 4-6

III.  PRIVATE SOLUTIONS

IV.  PUBLIC REMEDIES
A.  Pigouvian tax
Example 1, Example 2
B.  The Coase Theorem, definition

- Property rights
-  Total Surplus=PS+CS+TEB-TEC
-  Bribes

Readings: Rosen, chapter 5

You may want to review the following problems:
Midterms
Winter 1995, Question 1
Fall 1995, Question 1
Winter 1996, Question 2
Spring 1996, Question 1
Fall 1997, Question 2
Winter 1998, Question 1
Spring 1999-1, Question 2
Spring 1999-2, Question 2
Fall 1999-1, Question 2
Fall 1999-2, Question 2
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Finals
Winter 1995, Question 1
Spring 1995, Question 2
Spring 1996, Question 2
Fall 1997, Question 1
Winter 1998, Question 1
Spring 1999-1, Question 1
Spring 1999-2, Question 1
Fall 1999-2, Question 2
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I. EXTERNALITIES: SOME EXAMPLES

A.  Negative externalities – actions that impose costs on others without
paying appropriate compensation – for instance, a steel firm dumping
pollution into a river which hurts a fishery downstream, cigarette smokers in
public places, students who walk into class late or let their cell phones ring,
or the "The Club" anti-theft device.

B.  Positive externalities – actions that impose benefits on others without
receiving appropriate compensation – for instance, research and development
by one firm which benefits another firm, a smart student who asks good
clarifying questions during class, the "LoJack" anti-theft device.

II. THE CONSEQUENCES OF EXTERNALITIES
A.  Private market quantity will be inefficient
B.  Negative externalities, graphically.

Consider a steel firm that dumps pollution into the river and harms a fishery
downstream.  Assuming the market is perfectly competitive, the key
difference between the example with negative externalities and the one
without is the marginal external cost, or MEC.  The MEC  is the
additional cost to others from the steel firm producing one more unit of
steel.  The sum of the MC (to the steel firm) and the MEC (to the
fishery) is equal to the marginal social cost, MSC.  Graphically:

*** SEE FIGURES 4-1, 4-2, 4-3 ***
Figure 4-1: D=MB=MSB since MEB=0
Figure 4-2: Where is DWL?
Figure 4-3: Compare MSC and MSB

C.  From this picture:
1.  The steel firm maximizes profits at P=MC, so it chooses QP.
2.  At QP there is DWL.  Consider cutting steel production back by one
unit.  What happens to the MSC?  To MSB?
3.  In the picture, how much DWL is there at QP?
4.  QP > QS.  The steel firm produces too much steel.
5.  From the fishery's standpoint, what quantity of steel would it want
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produced?
6.  At QS, is the fishery being harmed?

Note:  The firm’s privately optimal point is where P=MC.  The socially optimal
point is where MSB=MSC.  When you are calculating DWL you need to look at the
difference between MSB and MSC.

D.  Positive Externalities, graphically

For positive externalities, the key difference is the marginal external benefit
(MEB).  Just as we can think about adding the MEC and MC curves
together to get the MSC, we can add the MEB and MB curves together
to get MSB.  Note that the demand curve represents the private MB to
the firm.

*** SEE FIGURE 4-4, 4-5, 4-6 ***
Figure 4-5: Find QP,QS, and DWL

Figure 4-6: ( )( )DWL base height=
1

2

, base Q QS P= − height MEB QP
=

1.  The R&D firm maximizes profits at P=MC, so it chooses QP.
2.  At QP there is deadweight loss.  Consider increasing R&D by one
unit.  What happens to the costs and benefits for society?
3.  In the picture, how much deadweight loss is there at QP?
4.  QP < QS.  The R&D firm produces too little R&D.
5.  From the other firm's standpoint, what quantity of R&D would it
want produced?
6.  At QP, does the other firm benefit?  If so, how much?

Note:  There is no reason to expect private market to produce the socially efficient
level.  Negative externalities lead to overproduction (relative to the socially
efficient level) and positive externalities lead to underproduction.

III. PRIVATE SOLUTIONS



30

A.  A merger would internalize the externality.  The steel firm and fishery
could merge together, and then would take actions that are best for the firm
as a whole to maximize profits.

B.  Social conventions, pressure, and sanctions
- Examples: driving on the right-hand side of the road, stopping at red
lights, going at green lights.

C.  Failures of Private Solutions
1. Getting rid of some externalities has a "public good" characteristic:
for example, clean air is non-excludable, so run into a free-rider
problem in clean-up.
2. Transaction costs of organizing: usually far from zero.

IV. PUBLIC REMEDIES

Should the government ever allow activities that generate externalities to
occur?  Yes, for example, the optimal amount of pollution is not zero.  The
key point is to make sure the polluter incurs full MC of producing another
unit.

A.  Pigouvian tax
A pigouvian tax is a tax levied on each unit of a polluter's output in an

amount just equal to the MEC at the efficient level of output.  Such a
tax shifts the MC for the firm.

Some comments:
-  A tax on pollution creation, raises revenue.

-  The correct tax: τ = MEC Q S

-  Unnecessary to compensate the fishery with the money that is raised.
-  Central issue for regulators is obtaining sufficient information so that
the correct tax can be imposed directly on the polluting firm.

Note:  Without a tax on pollution, firms will set P=MC.  There will be excessive

production at QPRIVATE.  By setting , the MC curve is shifted upwardτ = MEC Q S
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to MC+J.

*** SEE FIGURE 4-7 ***
1.  Geometry with negative or positive externalities.  (i.e.  Trapezoid under MED
equals DWL + forgone profit).
2.  Total Surplus = PS + CS+ TEB-TEC
3.  Steel Firm = Firm + its consumers.  Firm 1 vs. Firm 2
4.  Pigouvian taxes:  easier to think of as MC + J (instead of shifting MSB or
MSC).

Example 1
A construction company is remodeling the business school.  The company is
in a perfectly competitive market and faces the following demand and total
cost curves for its services.

Q=quantity of remodeling in hours, TC=total costP Q= −300

P=priceTC Q Q= +20
1

2
2

The construction company is very noisy, however.  This noise distracts the
professors from doing their research.  The total external cost (TEC) is given
by:  TEC Q Q= +40 2

Note:  In this example, the noise is an external cost to the professors.

1.  How many hours of remodeling would the construction firm privately
choose to produce?  How many hours are socially desirable?

Privately optimal: P MC Q Q Q= ⇒ − = + ⇒ =300 20 140

Socially optimal: P MSC Q Q Q Q= ⇒ − = + + + ⇒ =300 20 40 2 60

2.  Calculate the per-unit pigouvian tax that would achieve the socially
optimal level of remodeling.

300 20− = + +Q Q τ
280 2= +Q τ
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( )1

2
280 − =τ Q

140
2

60−



 =

τ

τ
2

80=

τ = 160

Optimal tax: , or τ = =MEC Q 60 τ = 160

*Why at ?Q = 60

3.  Calculate the DWL from the construction firm choosing its privately
optimal level.

( )( )DWL = − =
1

2
140 60 320 12800

*** SEE FIGURE 4-8 ***
Figure 4-8: MEC>MC in this example...Can you think of a “real-life”
example?

4.  Evaluate the following statement: "The professors' most preferred level of
remodeling is the socially optimal amount."

False.  Even at , MEC>0.  The professors would prefer .Q = 60 Q = 0
*Property rights are not well-defined
*Right to make noise vs. right to silence

Example 2
Jane bakes blueberry pies which she sells in a perfectly competitive market,
facing an inverse demand curve of .  Her total costs of producingP Q= −28

pies is given by .TC Q= 3 2

Jane's next door neighbor, Michael, likes the smell of the pies.  His marginal
external benefit is given by .MEB Q= −12
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1.  Calculate the number of pies that Jane will produce on her own, and the
efficient number from society's point of view.  Calculate the deadweight loss
from the private market providing pies.

Private quantity: .P MC Q Q Q= ⇒ − = ⇒ =28 6 4

Optimal quantity:
( ) ( )MSB MB MEB MC Q Q Q QSOCIAL≡ + = ⇒ − + − = ⇒ =28 12 6 5

To calculate the height on the deadweight loss triangle: 
( ) ( ) ( )[ ]height MSB MSC Q QQ QPRIVATE PRIVATE

= − = − − =40 2 6 4

base Q QSOCIAL PRIVATE= −

.( )( )DWL = − − =
1

2
5 4 32 24 4

The DWL is the area between the MSB and MSC curves between the
private quantity and socially optimal quantity.  Graphically:

*** SEE FIGURE 4-9 ***
Figure 4-9:   How are positive externalities different from public goods?  Where is

DWL?
       

2.  If the government were to provide a subsidy to Jane for baking her pies,
what per-unit subsidy would achieve the optimal quantity?  How much
would this cost the government?

The per-unit subsidy shifts the MC curve downward for Jane.  The
subsidy induces Jane to produce the optimal quantity only by taking
into account her private actions:

.  SinceMB MC s Q Q s s Q= − ⇒ − = − ⇒ = −28 6 7 28

.  The cost to the government is( )Q sSOCIAL = ⇒ = − =5 7 5 28 7

.sQSOCIAL = 35

3.  If Jane were a monopolist, would she privately produce a quantity of
blueberry pies that was closer to the socially efficient level than if she were
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in a perfectly competitive industry?
No.  A monopolist produces less than a perfect competitor.  With a
positive externality, even a perfect competitor under provides the good. 
Therefore, a monopolist's quantity is even further away from the
socially optimal level, and results in a larger DWL.

B.  Establishing Property Rights: The Coase Theorem

Coase Theorem: When there are externalities, assigning property rights will
cause the parties to produce the socially efficient quantity, assuming
transaction costs are small and the parties can bribe each other.

*Doesn't matter to whom the property rights are assigned – the parties will
arrive at the efficient solution whether the steel firm or the fishery is
assigned "the right to pollute" or "the right to a clean river."  Property
rights affects who receives the bribe, however.  Thus, assigning
property rights has distributional implications.

*Ill defined property rights are an important part to externality.
*The basic idea:  the socially efficient level makes the total surplus as big as

possible.  It is possible to make everyone happier if the surplus is as
large as possible.

Total Surplus = Producer Surplus+Consumer Surplus+Total
External Benefit-Total External Cost

Note:  Except for initially assigning property rights, the government doesn't
intervene, yet the parties still arrive at the efficient solution!

C.  Bribes with the Coase theorem: return to the "negative externalities
example" from above.

Assume the construction firm had the property rights.  What is the largest
bribe that the professors are  willing to give to the construction firm to move
from QPRIVATE to QSOCIAL?  What is the smallest bribe that the construction
firm would accept?
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The professors would be willing to give up the area under the marginal
external cost curve between those two quantities.  The construction firm
needs a bribe that at least makes it surplus equal to that at  QPRIVATE.

*** SEE FIGURE 4-10 ***





Figure 4-3 – Compute
deadweight loss from negative
externality

DWL triangle is triangle A.
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Figure 4-4 – Positive
externality imposes external benefit

Add marginal benefit and marginal
external benefit vertically
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R&D

MSB = MB + MEB

MB
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Figure 4-5 – Socially
Optimal Quantity and Private outcome

Where are QSOC and QPRIV?  Is
R&D over-produced or under-produced?

Quantity of R&D
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MSB = MB + MEB
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Figure 4-6 – Deadweight loss
with positive externality

DWL triangle goes from QPRIV  to  QSOC .
How can you figure out the height?

Quantity of R&D
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QSOCQPRIV
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LECTURE 5

EXPENDITURE PROGRAMS ON THE POOR

I.  BACKGROUND ON POVERTY
A.  Definition of poverty line and poverty rate
B.  Cash vs. in-kind benefits, definition
C.  Characteristics of Welfare Programs

1.  means-tested
D.  Categorical Aid
E.  Welfare programs and academic research

II.  BUDGET CONSTRAINTS
A.  Creating graphs with Food and Clothing example
Example 1, Example 2, Example 3 

-budget constraint of leisure and consumption goods

III.  CASH VS. IN-KIND BENEFITS
A.  Criticism #1, #2, #3
Example 4 cash vs. in-kind transfer, which one is better?

IV.  CASH WELFARE (previously called  “AFDC,” now called “TANF”)
-definition, facts of the program

V.  MEDICAL HEALTH INSURANCE
A.  Facts
B.  Effects of Health Insurance
C.  “The Medicaid Notch”
Example 5, Medicaid

VI.  PUBLIC HOUSING
-Facts of public housing

Readings: Rosen, chapter 7 and 8, and supplemental handouts & charts

You may want to review the following problems:
Midterms
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Winter 1995, Question 2
Spring 1995, Question 2
Fall 1995, Question 3
Winter 1996, Question 3
Spring 1996, Question 3
Fall 1997, Question 1
Winter 1998, Question 3
Spring 1999-1, Question 3
Spring 1999-2, Question 3
Fall 1999-1, Question 3
Fall 1999-2, Question 3

Finals
Fall 1995, Question 2
Winter 1996, Question 5
Spring 1996, Question 3
Spring 1996, Question 4
Fall 1997, Question 2
Winter 1998, Question 3
Spring 1999-1, Question 2
Spring 1999-2, Question 2
Fall 1999-1, Question 1
Fall 1999-2, Question 1
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I.  Some Background

A.  Poverty in the U.S.: the poverty line is the income level that affords a
minimally decent level of consumption.

- It was $14,355 for family of 4 in 1992.  Median family income was
much higher, $30,786.
- The poverty rate is the fraction of individuals who have income under
the poverty line.  Around 15% of the U.S. population lives in poverty;
the elderly have lower poverty rates than average, while children have
higher poverty rates than average.  Households headed by female heads
have very high poverty rates (greater than 35% in this group). 
African-Americans and Hispanics have very high poverty rates as well. 
In 1996, 13.7% of the U.S. population was in poverty.

B.  As a way of alleviating poverty, the U.S. provides transfers to the poor in
the form of cash and in-kind benefits (such as free medical care, housing,
and energy).  These programs are controversial: they may have weakened the
incentives for welfare recipients to seek employment, contributed to the
breakup of families, and contributed to the "culture of poverty."

C.  Characteristics of welfare programs
1.  Eligibility: all welfare programs are means-tested, so only
individuals with low incomes can receive benefits.  In addition, many
programs have other rules, usually related to family structure and
assets.

2.  Size: For many years, they were growing as a share of GDP.  In
1968, they were 1.8 % of GDP.  In 1992, they were 4.9 %.  The
growth has come primarily through in-kind benefits such as Medicaid. 
The programs have been shrinking in recent years.

D.  Should aid be given to all poor people (broad-based aid), or only those in
certain groups (categorical aid).  In the U.S., aid is given only to certain
groups.

Examples:
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1.  SSI: poor elderly, blind, and disabled.  Considerable controversy
about who is “disabled.”
2.  AFDC/TANF: single-parent families with dependent children.

E.  Efficiency and equity issues
1.  Categorical aid may induce individuals to fall into the category;
e.g., allegations that AFDC has contributed to the breakup of families;
the departure of a low-wage father may increase total income by
making the rest of the family unit eligible for AFDC.
2.  Why have categories?  It might provide more effective
redistribution.  Enables targeting to the most needy, and potentially
reduce the disincentives inherent in the program.  E.g., by targeting
SSI to the elderly, the program is unlikely to reduce labor supply of the
elderly.
3.  Equity: Should two people who are equally poor, one who is young,
another who is old, receive the same amount from the government?
4.  Stigma: Categorical aid likely to create stigma: approximately 1/3
of the those eligible for AFDC benefits do not participate.

F.  Other comments
1.  Data sets with thousands of people can be used to analyze
programs.  These data sets are produced by the government in a timely
fashion, and available to the public.  For example, you can visit the
Census web site:

http://www.census.gov/ftp/pub/DES/www/welcome.html

2.  There is intense policy interest in welfare; welfare reform signed
into law in 1996.
3.  50 different "labs" – because welfare programs vary across states.

II.  Budget Constraints
A.  First a budget constraint with "food" (F) and "clothing" (C)

*** SEE FIGURE 5-1, 5-2 ***
- You would be given a utility function, income, and prices
- Utility maximization implies setting MRS equal to ratio of prices
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- Shifting and rotating of the budget constraint

- What happens if I increases?  Or PF increases?  Or PC increases?

B.  Next, change the goods to "leisure" (L) and "consumption" (C)

*** SEE FIGURE 5-3 ***
- You would be given a utility function, time endowment (T), and
prices
- The wage rate (w) is the price of leisure
- Time endowment is, perhaps, 24 hours per day, or some other
number.
- When you give up leisure, you work:  (hours worked). T L H− ≡
Receive income equal to wH.
- Labor force participation occurs when , that is .L T< H > 0
- The budget constraint is wL P C wTC+ =

C.  Next, add in nonlabor income, G, to the previous budget constraint. 
Nonlabor income includes transfers from the government, or the allowance
you get from mom and dad.

*** SEE FIGURE 5-4, 5-5, 5-6 ***
- Can you consume more leisure than T?
- The budget constraint shifts outward, but constrained in hours of
leisure can consume.
- The budget constraint is wL P C wT GC+ = +

D.  Add taxes (J) to the previous budget constraint.
*** SEE FIGURE 5-7, 5-8, 5-9 ***

- How does this change the budget constraint?
- Does the person work more or less than before?
- Hours of work vs. LFP
- The budget constraint is ( ) ( )1 1− + = − +τ τwL P C wT GC

- Note that regardless of the tax rate or nonlabor income, the person
can always consume .L T=

Example 1
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Sidney's preferences given by: .  Sidney's wage rate is $10 per hour,( )U L C L C, =
3

2

1

2

the price of consumption goods is $1, and Sidney has a time endowment of 200
hours.

1.  How many hours will Sidney work?

Sidney's demand curve for leisure is: .  She therefore
L

wT

w
* = 



 =

3

4
150

works . L* is a demand curve from a Cobb-DouglasH T L* *= − = 50

utility function, where wT represents potential income.  Sidney
consumes .C = 500

Now the government introduces a welfare system with the following features:
a person receives a grant of $500 per month, and this grant is reduced by $1
for each $1 earned in the labor market.

2.  What is the tax rate on earned income in this example?
It is 100%.

3.  Illustrate Sidney's budget constraint after this welfare system is
introduced, clearly labeling the intercepts and any kink points.  How
many hours will Sidney work after the welfare system is introduced?
*** SEE FIGURE 5-10, ***
Sidney withdraws from the labor force.  She consumes

, which gives higher utility than the bundle in part (1).L C= =200 500,

Where on the budget constraint is Sydney is out of the labor force?  On
welfare?  Off welfare?

Example 2
Amanda has a time endowment of 100 hours per month.  When she works, she
receives a wage of $5 per hour.  Her preferences are: .  The{ }U L C L C( , ) min ,= 2

price of consumption goods is $2.50 per unit.

1.  To maximize her utility, how many hours will Amanda work?
Setting the arguments of the perfect complements utility function equal
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to each other, , and then substituting that expression into the2L C=
budget constraint of , gives a solutionwL P C wT L CC+ = ⇒ + =5 2 5 500.

of .L H= =50 50,

Suppose that the government introduced a welfare system with the following
features:
- the basic grant is $80
- for any earnings above $20, this grant is reduced dollar-for-dollar with
earnings.

2.  Draw Amanda's new budget constraint, carefully labelling the
axes, intercepts, and all kink points.
The budget constraint looks like this:
*** SEE FIGURE 5-11 ***

3.  Under this new budget constraint in part (b), how many hours will
Amanda now work?
She does not change her behavior.  You can show that the point

 is at least weakly preferred to any point on the budgetL C= =100 40,

constraint introduced this welfare system.  The utility from 
 is , and this is clearly less than the utility in partL C= =100 40, U = 40

(a).

Example 3

Marge has the following preferences: .  She has a timeU L C L C( , ) = +
1

2

3

2 8

endowment of 400 hours per month.  If she works, she receives a wage of $3 per
hour.  The price of consumption goods is $1 per unit.

1.  How many hours will Marge work?

.  Therefore .L
I

w
= 



 = 



 =

1

4

1

4

1200

3
100 H wH C= = =300 900 900, ,

In addition, now suppose that a welfare system is implemented with the
following features:
-  It offers a basic grant, G, of $100 per month if Marge has zero earnings.
-  It has a standard deduction, D, of $300.
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-  For non-deductible earnings, it reduces the basic grant at a tax rate of
τ = 50%

2.  Carefully draw Marge's new budget constraint, labelling all
intercepts and kink points.
*** SEE FIGURE 5-12 ***

3.  How many hours will Marge now work?
Her hours of work will not change.  Evaluate the bundle she gets from
working before the welfare system  to the followingL C= =100 900,

point – .  This second point is better than any point thatL C= =400 500,

the new welfare system offers.  But the utility is STILL lower than 
.L C= =100 900,

In addition to all the previous information, suppose that the government now
imposes a work requirement.  To qualify for the welfare grant, Marge must
work at least 50 hours.

4.  Carefully draw the budget constraint under these circumstances,
labeling all kink points and intercepts.
*** SEE FIGURE 5-13 ***

III.  Cash vs. In-Kind Benefits

A. A large proportion of transfers to the poor are in-kind, that is, targeted toward
specific commodities.  This leads to three sets of criticisms.
Criticism 1:  Administratively costly.

- Each program (Medicaid, food stamps, public housing, energy
assistance) is run separately.
- Several different agencies determine eligibility for each program.
- Eligibility standards function of income, family size, family structure.

Criticism 2: In-kind benefits lead to different choices than a similar amount
of cash, and this is not utility-maximizing.
Criticism 3: The government should not be paternalistic.

B.  Inefficiencies from in-kind benefits
1.  Consider utility maximization subject to a budget constraint with food
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stamps.  This program changes the budget constraint.

CASE 1
*** SEE FIGURE 5-14 ***

CASE 2
*** SEE FIGURE 5-15, 5-16 ***

In CASE 1 – if the individual consumes more than his food stamp allotment. 
The food stamp program is no different from a cash grant.  In CASE 2
– This individual purchases no food beyond his food stamp allotment. 
If he were given an equivalent cash grant, he would consume less than
that in food.

Example 4

Kremer has preferences over food and clothes, .  The price ofU F C F C( , ) =
1

3

2

3

food is $5, while the price of clothes is $4.  His income is originally $200.

The government now decides give Kremer a transfer, and is debating two different
transfer schemes:
Transfer 1: $100 in cash
Transfer 2: 12 foods and 10 clothes.
Kremer still keeps his original $200, in addition to the transfer.

1.  Clearly illustrate his budget constraint before the transfer, and how each
of the transfer schemes changes the budget constraint.
*** SEE FIGURE 5-17, 5-18 ***

2.  In this specific example, is Kremer happier with Transfer 1 or Transfer
2?

, so with a cash transfer, his income is $300 and he consumesF
I

PF

* =








1

3

 food.  He also consumes 50 clothes.  Since this bundle is also
1

3

300

5
20





 =

attainable under the in-kind scheme (since 20 F > 12 F and 50 C > 10 C),
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then he is indifferent between the two transfers.

3.  Ignore all the previous information.  Convincingly evaluate the following
statement.  "Suppose that a unit of food costs $5.  Then providing a person
with 20 units of food can make her no better off (and possibly worse off),
than providing him with a cash grant of $50."
False; the expenditure on food is $100.  Thus, if the person has strong
preferences for food (versus clothing, for instance), he would prefer the in-
kind transfer.

IV.  Cash welfare
A.  Details

1.  Provides cash assistance to families with children where one parent
is absent, incapacitated, or dead.  The program was introduced in
1935.
2.  In 1993, 4.9 million families participated, 14.1 million people (of
whom 9.5 million were children).
3.  Federal and state governments share responsibility in financing
programs.  The federal government's share varies by state: in
California, the federal government pays 50% of expenses, in
Mississippi, its share is almost 80%.
4.  There is wide variation in benefit levels across state.  For example,
the benefits for a family of 3 in Connecticut were more than four times
as large as for the same family in Alabama.  
5.  Income and asset limits.
6.  For the most part, aimed at female-headed households.
7.  High tax rates.  What does a tax rate mean in this instance?  It is
how fast the benefits are reduced, and varies between  66-100%. 
Combined with other programs,  the tax rate on earnings can exceed
100%.
8.  Many studies show AFDC generates work disincentives.  For every
dollar transferred to AFDC recipient, earnings fall by 37 cents.
*** SEE SUPPLEMENTAL HANDOUT FOR MORE DETAILS
ON AFDC/TANF ***

V.  Medicaid
A.  Some facts
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1.  Health insurance for the poor, which provides free services to the
recipients.
2.  Medicaid has huge growth; spending doubled between 1990 and
1993.
3.  The payments are large: Medicaid expenditure in 1995 was $152
billion.  In contrast, AFDC costs around $20 billion.
4.  Administered by the states: program eligibility rules and services
vary by state.

B.  Effects on health care utilization and health status and access.
1. Number of physician contacts per person fairly close across income
classes
2. Medicaid's introduction in the 1960s coincided with increased
hospitalization rates of poor.
3. Life expectancy has increased and infant mortality has declined.  Is
this due to Medicaid, however?  Changes in lifestyle, better health care
technology.
4.  Around 1 in 7 Americans lack health insurance, 3 in 10 below
poverty line.

*** SEE SUPPLEMENTAL HANDOUT FOR MORE DETAILS
ON MEDICAID ***

C.  Medicaid's interactions with AFDC: "the Medicaid notch"
1. Traditionally eligibility for Medicaid linked to AFDC eligibility.  A
household loses coverage completely for earning more than the
"breakeven amount."
2.  Tax rate far greater than 100%.
3.  In recent years, coverage has been extended to low-income
pregnant women and children with no other ties to the welfare system.
*** SEE FIGURES 5-19, 5-20 ***

For example, in some states, a family can earn up to 33% of poverty
line before losing Medicaid.  The expansions allowed the household
with a five year old to earn up to 133% of poverty line.  What
predictions does this have?
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4.  Creates “dominated” part of the budget set – set of points where we
do not expect to see people locating on.
5.  Use revealed preference: labor force participation increases,
AFDC participation decreases.

D.  Evidence: Medicaid is important reason why people participate in
welfare.  Universal health care could decrease the welfare rolls by 15 % or
so.

Example 5
Jane lives in a state that offers a maximum cash benefit (G) of $500.  Earnings of
$100 is allowed through a deduction (D) before cash benefits are reduced at

.  Jane also receives Medicaid, which she values at $200.  Medicaid is lostτ = 50%
when cash welfare eligibility is lost.  Jane is endowed with 300 hours of leisure. 
The price of consumption goods is $1.  Jane's wage rate is $10 per hour.

1.  Draw the budget constraint facing Jane, clearly labeling the axes,
intercepts and any kink points.  Is there any region of hours which
Jane will definitely not work?  If so, what region?  At what level of
earnings is Medicaid eligibility lost?
*** SEE FIGURE 5-21 ***

The level where Medicaid is lost is at $1100.  This corresponds to

.  Earnings of $1100 corresponds to 110 hours
G

Dτ + = + =
500

05
100 1100

.
of work (at which consumption of other goods is 1300, and leisure is
190 hours).  Since Medicaid is valued at $200, earning the extra $1
that moves Jane from $1100 to $1101, makes her bundle of
consumption goods fall from 1300 to 1101.  Jane would not work
between 110 hours and 130 hours, corresponding to 170 to 190 hours
of leisure.

Suppose the government charges Jane for Medicaid: the charge is equal to 10% of
any earnings above the first $100 that Jane receives while on cash welfare. 
Medicaid eligibility is still contingent on cash welfare eligibility.

2.  Draw the new budget constraint facing Jane, clearly labeling the
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axes, intercepts and any kink points.  Is there any region of hours
which Jane will definitely not work?  If so, what region?  Compared
with part 1, clearly illustrate what predictions can be made about
labor force participation, hours of work, and cash welfare
participation.
*** SEE FIGURE 5-22 ***
The region of hours of work that Jane will definitely not work now
shrinks to between 110 and 120 hours of work.  While cash welfare
and Medicaid eligibility are lost at $1,100 in earnings, this now
corresponds to the {L,C} bundle {190, 1200} (since the premium on
Medicaid at $1100 of earnings is (1100-100)*0.10).

Compared with part 1:
- Cash welfare participation falls.  The {L,C} bundles that were taken
away all were where Jane participated in cash welfare.
- The effect on hours of work is ambiguous.  For those initially
working between 10 and 110 hours per week, the after-tax wage falls
from $5 per hour to $4 per hour, by the imposition of the Medicaid
premium.  This has income and substitution effects: since the price of
leisure is cheaper than before, the substitution effect would lead
towards consuming more leisure.  Since Jane feels poorer from her
wage being lowered, her real income falls, and she will cut back on the
amount of leisure she consumes (assuming that it is a normal good).
- Labor force participation either stays constant or falls.  It falls if the
indifference curves are not convex.  

Return to the original case where the government does not charge for Medicaid. 
Suppose the law requires all employers are required to provide health
insurance equivalent to Medicaid to workers who work at least 200 hours per
month.

3.  Draw the new budget constraint facing Jane, clearly labeling the
axes, intercepts and any kink points.  Compared to part 1, clearly
illustrate what predictions can be made about labor force
participation, hours of work, and welfare participation.
*** SEE FIGURE 5-23 ***
- Cash welfare participation falls: all the new {L,C} bundles occur
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where the woman is working and off cash welfare.
- Hours of work: ambiguous.  For those initially working less than 200
hours, hours will either not change or will increase.  For those working
more than 200 hours initially, the health insurance is simply an income
effect, so hours should presumably decrease.
- LFP: Either increases or no change.  All the new bundles occur
where Jane is participating in the labor force.

Return to the original case where employers do not provide health insurance
to their employees.  Suppose the government eliminates half of the
services that Medicaid provides (all the services are valued equally).

4.  Compared to the case with full Medicaid services, will Medicaid
spending fall by more, less, or exactly one-half?  Why?
Cutting Medicaid services had two effects.  First, for those that remain
on welfare, Medicaid expenditure falls from $200 to $100.  Second,
some people leave welfare, so Medicaid expenditure falls from $200 to
$0.  In total, Medicaid expenditure falls by more than one-half.
*** SEE FIGURE 5-24 ***

Return to the original case.  The government now modifies the deduction
(that was previously $100 per family) so that a welfare recipient can
deduct $100 per child.

5.  What earnings level will cash eligibility be lost at for Jane, who
has one child?  What earnings level will cash eligibility be lost at for
Amanda, who has two children?

Jane’s limit is: .  Amanda’s limit is:
G

DCHILDτ + = + =
500

05
100 1100

.

.
G

DCHILDτ + = + =2
500

05
200 1200

.

6.  Evaluate the entire following statement: Lowering the implicit tax
rate (J) on earnings would encourage welfare recipients to work and
reduce the number of welfare recipients.
False.  Lowering the tax rate may encourage work, but it may not: it
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depends on the income and substitution effects.  The second part is
definitely false: lowering the tax rate increases the income eligibility
limit for cash welfare and should increase participation.

VI.  Subsidized housing
A.  Public housing and Section 8 vouchers.  More than 1.2 million units.
B.  Administered by local agencies – more than 3,200 Public Housing
Authorities in United States.
C.  Projects have lots of crime.  Facilities have been accused of breeding
crime and social decay
C.  With projects, benefit provided in-kind.  Estimated to be 80% of cash
value.
D.  Public housing is not an entitlement.  Being eligible does not
automatically entitle a family to benefits.  Long waiting lists.  While public
housing gives large value per recipient, most receive nothing from it.
E.  Sharp shift from public housing to vouchers.
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d. Suppose that there are only two goods, clothing and food.  Illustrate how an
ad valorem tax on food can lead to excess burden even if there is no change
in food consumption.  Clearly mark the excess burden in your picture.

C.  An application to taxation of family labor supply

Under current law, the unit of taxation is family, not the individual.  Both the
husband and wife are taxed on the sum of their incomes.  That is, if the wife earned
an extra dollar, the family pays the same additional taxes to the government as if the
husband had earned the extra dollar.

U=u(C, LHUSBAND, LWIFE)

A tax on earnings (WH and WW) creates excess burden.  How should tax rates be set
to minimize the burden?  Assume the husband's and wife's hours of work are
unrelated goods – so that an increase in one's wage does not affect the other's hours.

The inverse elasticity rule implies imposing a higher tax rate on commodity that is
relatively inelastically supplied.  To enhance efficiency, whoever's labor supply is
relatively inelastic should bear the relatively high tax rate.  Among adults aged 25 to
54, the labor supply of men is much more inelastic than women; it is efficient to
impose higher tax rates on men rather than women.

Example #2

As a policy maker, you are provided with the following information on the labor
market.

! The compensated elasticity of hours of work supplied with respect to the
after-tax wage rate for men, denoted as 0MEN, is equal to 0.4.
! The uncompensated elasticity of hours of work supplied with respect to the
after-tax wage rate for men, denoted as ,MEN, is equal to 0.1.
! On average, men work 1,000 hours per year at a wage rate of $7 per hour.
! The demand curve for male labor is perfectly elastic.

a.  If wages increase by 10 %, by what percentage will hours of work of men
increase?
b.  Calculate the excess burden arising from an 50 % ad-valorem tax on wages of
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men.

Suppose that there are 3 goods in the economy: consumption goods (C), leisure of
men (LMEN), and leisure of women (LWOMEN).  Furthermore, assume that each good
is neither a complement nor a substitute for the other two goods.  Finally, suppose
that you are provided with the following additional information:

! The compensated elasticity of hours of work supplied with respect to the
after-tax wage rate for women, denoted as 0WOMEN, is equal to 0.3.
! The uncompensated elasticity of hours of work supplied with respect to the
after-tax wage rate for women, denoted as ,WOMEN, is equal to 0.2.
! On average, women work 800 hours per year at a wage rate of $9 per
hour.
! The demand curve for female labor is perfectly elastic.

c.  If the government is able to impose an ad-valorem tax all three goods, what will
be the ratio of the tax rate on the wages of women to the tax rate on the wages of

men that will minimize excess burden, that is, ?
τ
τ

WOMEN

MEN

d.  If the government is only able to impose an ad-valorem tax on the leisure of
women and the leisure of men but not on consumption goods, what will be the ratio
of the tax rate on the wages of women to the tax rate on the wages of men that will
minimize excess burden?  Do men or women face a higher tax rate?
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LECTURE 11
THE PERSONAL INCOME TAX

I.  MOTIVATIONS AND BASIC STRUCTURE OF THE TAX SYSTEM
-Figuring out how much you owe in taxes;  3 steps

II.  DEFINING INCOME
Examples

III.  EXCLUDABLE FORMS OF INCOME
A.  Interest on State and Local Bonds
Example 1, interest on state and local bonds

B.  Capital Gains Before Recent Legislation
C.  Capital Gains After Recent Legislation
D.  Employer Contributions to Benefit Plans
E.  Some Employee Saving for Retirement

1.  Traditional IRA
-2 benefits and 1 cost

F.  Changes to IRA’s
G.  Do IRA’s increase savings?

IV.  EXEMPTIONS, DEDUCTIONS AND CREDITS
Tax Liability=t*(AGI-Deduction-Exemptions)

You may want to review the following problems:
Finals
Winter 1996, Question 2
Spring 1996, Question 7
Fall 1997, Question 4
Winter 1998, Question 4
Winter 1998, Question 7
Spring 1999, Lecture 1, Question 5
Spring 1999, Lecture 2, Question 5
Fall 1999, Lecture 1, Question 6
Fall 1999, Lecture 2, Question 6



104

I.  Motivations and Basic Structure of the Tax System

The goal of this lecture is to give you an idea what principles underlie a good
tax system, and compare those principles to what our tax system actually looks like. 
Although the U.S. tax code is far from ideal, there are inherent ambiguities in
defining "income."

The basics: Your household files an annual tax return (due by April 15 of the next
calendar year).  Figuring out how much you owe in taxes falls into three steps:

Compute "adjusted
gross income."  AGI
is the total income
from all sources
minus certain
earnings expenses.

Convert AGI to
"taxable income." 
This is the amount of
income subject to
tax.  Subtract various
exemptions and
deductions.

Calculate the tax
liability from taxable
income, using the
rate schedule. 
Subtract credits from
tax liability.

We will define these terms more precisely in Sections III and IV.

Please note the following when reading these notes and studying for the exam:

1.  Some of the numbers are outdated.  These numbers usually refer to the
1994 tax year.  In some places where the tax law has recently changed (for
example, regarding capital gains taxes and individual retirement accounts),
the discussion in the notes will differ from the textbook.

2.  There is a lot of institutional detail in the U.S. tax code.  For the exam,
you are only responsible for understanding the concepts and numbers
discussed in lecture.

II.  Defining Income

A.  Definition

How should "income" be defined?  Public finance economists use their own
standard, an "ideal" definition:
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Haig-Simons (H-S) definition of income: Income is the money value of the
net increase in the individual's power to consume during a period.

This definition implies that both actual consumption and additions to wealth are
increases in income (for example, if the stock market increased your wealth by
$5,000, it should be counted as income regardless of whether or not you sell your
stocks).

B.  Items that should be included in the H-S definition, but not always counted as
income in the tax code:

Examples –

- Employer contributions to retirement plans – even though not directly given
to recipient.
- Employer contributions to the employee's insurance plans – health,
disability, legal, dental.
- Transfer payments like Social Security.
- Capital gains – increases in an asset's value are "capital gains," and
decreases are "capital losses."  In the tax code, you only pay taxes on capital
gains when you sell the asset (meaning that the capital gain is realized).  You
do not pay taxes if it is unrealized.
- In-kind income – one prominent example is owner-occupied housing.  A
landlord rents out a home, collects rent, and pays taxes.  A homeowner
receives value from his home even though he does not rent it out, and does
not pay taxes on this imputed rent.  The H-S definition requires that the
homeowner pay taxes equal to rental payments he would have received if he
had rented out home, rather than consuming housing.

C.  Some Obvious Difficulties with the H-S Definition and Previous Examples

- Unrealized capital gains are hard to measure for some assets, like a house or
piece of art.  In addition, it may be difficult for the person to pay the tax bill
unless he sells the asset.

- Some durable goods, like housing or cars, give "imputed income" for many
periods.  How does the person depreciate the asset?
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- In-kind services (like housework) are clearly valuable, but are hard to
monitor and somewhat difficult to value.

- The definition implies only net-of-business expenses should be counted as
income, but it is hard to distinguish an expense that also gives personal value. 
For example, what fraction  of business lunch should be counted as income?

III.  Excludable Forms of Income

You do not pay taxes on every form of income received.  Some prominent
examples include income from government bonds, capital gains, and certain job
benefits.

A.  Interest on State and Local Bonds

- Unlike the interest from your Bank of America checking account, income
from state and local bonds is not subject to federal tax.  If investors do not
have to pay federal tax on interest received from state and local bonds, they
should be willing to accept lower rate of return.  The exclusion of this income
from the tax bill encourages investment in state and local governments.

Assume a person faces a tax rate (J) of 31%, and the rate of return (ROR) on
taxable securities is 15%.  If the state government offered a bond with a rate
of return higher than (1-J)*ROR (=0.69*0.15=0.104), the person will invest
in the state's bond.

People with different incomes face different marginal tax rates.  The U.S. tax
structure is progressive, meaning those with higher incomes face a higher
marginal tax rate (see Section V for an illustration).  Therefore the required
ROR for someone with J=15% to invest in state bonds would be 0.1275
(=0.85*0.15).  To induce both the high income (J=31%) and low income
(J=15%) people to buy the state bonds, part of surplus goes to high-income
person – he is willing to accept a return of 10.4% from the state bond, but he
instead gets 12.75%.

The progressive tax structure means that the federal government loses more
in foregone tax revenue than the state government saves in foregone interest
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payments.  Assume the state borrows $100 at 12.75% instead of 15%; the
state saves $2.25 in interest payments (it would have to pay the private
market ROR without the tax deductibility).  If only low income people
(J=15%) bought the state's bond, the federal government loses $2.25 (before
the low income person paid tax on $15 he received in interest at the private
market interest rate of 15%; the taxes he paid was equal to J*return in dollars
= 0.15*$15).  For a high income person with the higher tax rate of 31%, the
federal government loses 0.31*$15=$4.65. More than half of the tax loss to
the government ($2.40) is not translated into a gain for the state.

Example from an old final exam

The interest from state bonds is not counted as taxable income on a individual's
federal income tax form.  Suppose that private market bonds yield a rate of return,
ROR, of 20%.  Also assume that there are 3 Federal tax brackets – 0% (low
income), 15% (moderate income), and 28% (high income).

a.  If the return on state bonds was only 16%, which group (if any) would purchase
state bonds?  Why?

The after-tax rate of return on private investment is 1.00*0.20=20% for those
with low income.  It is 0.85*0.20=17% for those with moderate incomes, and
is 0.72*0.20=14.4% for those with high incomes.  Thus, the state's ROR
exceeds the private ROR only for those with high incomes.

Suppose that individuals in the first bracket (0%) are willing to purchase, at
most, $100,000 worth of state bonds.  Individuals in the second bracket (15%) will
purchase up to $75,000, while individuals in the third bracket (28%) are willing to
purchase up to $250,000.

b.  If the state government needs to raise $100,000 in revenue, what rate of return
should it offer?  How about for $175,000?

The state could raise either $100,000 or $175,000 by offering a ROR greater
than 14.4%.  The high income people are willing to supply this amount of
money; thus, there is no need to raise the ROR even higher.
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c.  If the state government sold $325,000 worth of bonds, how much does it save in
interest payments compared to when the interest is taxable?  How much does the
federal government lose in tax payments because of the deductibility?

To raise $325,000, the state must sell to both the moderate income and high
income investors; thus it offers a ROR of 17%.  The state can therefore offer
a ROR that is 3% lower than it would have to if interest payments were not
tax deductible.  Altogether it saves 0.03*325,000=$9,750.  The federal loses
more however.  The amount of tax revenue foregone from the moderate
income group is 0.03*$75,000, and from the high income people is
0.056*$250,000.  In total, the revenue loss is $16,250.

B.  Capital Gains Before Recent Legislation

It used to be the case that all realized capital gains are taxed as ordinary
income for most taxpayers.  Maximum rate was 28 %, however (which gives break
for those with marginal tax rates greater than 28 %).  Capital losses, decreases in an
asset's value, can be offset against gains (and capped at minus $3,000)  This means
that if one stock gained $10,000 and another lost $15,000, the total deduction from
income is $3,000, not $5,000.

Feature #1.  It is the case both before and after recent tax changes, that only
realizations taxed: unless a gain is "cashed in" no tax is levied.  And tax
payments are deferred until the gain is realized.  Postponing tax payments
can have enormous consequences, because of compound interest.

The textbook has an excellent example on pages 366-367.

!  Purchase asset for $100,000
!  Annual return of 12%
!  Hold asset for 20 years
!  The tax rate on realized gains is 28%

If a person does not realize the gains until the end of 20 years, the asset is

worth .  The total capital gains are $864,629,( )$100, * . $964,000 112 62920 =
and the tax liability is $242,096.  His total net gain is $622,533.
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If the person does realize the capital gains each year and then reinvests it into
the asset, the "effective" annual return is (1-.28)*.12=.086.  After 20 years,
the value of the asset is $100,000*(1.086)20 = $524,560, and the net gain is
$424,560.  Since taxes were paid all along, there is no adjustment at the end.

The presence of capital gains taxes makes investors less likely to adjust their
portfolios; this is called the "lock-in effect."  Capital may be misallocated,
because it no longer flows to highest ROR investments.

Feature #2.  Capital gains are not realized at death.

- The value of the asset is "stepped up" at death, meaning if the child sells the
asset immediately after the parent's death, the child does not pay very much
in taxes.  In the example above, if the asset valued at $964,629 was
bequeathed to the child, and the child sold it after the death, the child avoids
the $242,096 in taxes.

C.  Capital Gains After Recent Legislation

The treatment of capital gains has changed in 1997.  For a readable description of
these changes, visit the internet site

http://www.kiplinger.com/

If you sold stock, bonds, mutual funds or other assets after May 6, 1997 you
get a capital-gains break regardless of your income. In the past, only those in the
highest tax brackets benefitted as a 28% cap on the tax rate for long-term gains
short-circuited the 31%, 36% and 39.6% brackets. Now, if you're in the 28% or
higher bracket (with taxable income, including investment profits, of more than
$24,650 on an individual return or $41,200 on a joint return), your long-term gains
are taxed at a flat 20%. If you have less income--and live in the 15%
bracket--long-term gains are taxed at 10%.

D.  Employer Contributions to Benefit Plans

- Employer contributions to pension and health insurance are not taxed.
- Represent additions to potential consumption.
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- When we reviewed "health care," we mentioned that this provides an
implicit subsidy to employer provided health insurance.  You also saw a
question like this on the midterm exam.

E.  Some Employee Saving for Retirement

Workers can engage in tax-favored saving for their retirement.

1.  "Traditional" individual retirement accounts (IRA): person without a
pension at work can deposit up to $2000 per year in a qualified account.  It is
easy to get started on this – the form you fill out is one page, and you deal
with whatever mutual fund company or bank you choose.  The income limits
for IRAs (and Roth IRAs) are going to increase, effective 2002.  The $2000
limit had been in place since 1981.  From 2002-2004, the limit will increase
to $3000 per year; from 2005-2007, $4000 per year; from 2008 onward,
$5000 per year and indexed for inflation.

There are two key benefits and one cost of traditional IRAs:
a.  The interest accrues at the before tax ROR. That is, if you receive
$100 in interest in year 1, the whole $100 is reinvested in year 2.  If
your marginal tax rate was 31%, on the other hand, the same
investment in a normal bank account would only add $69 to be
invested in year 2.
b.  You can deduct your IRA contribution from your AGI if your
income is under a certain level.  For example, if your AGI was
previously $20,000, it is now $18,000 after your contribution.  You do
pay income taxes when you withdraw the money during retirement,
however.
c.  There are penalties if the money is withdrawn before age 59.5.

- Note that you can invest IRA money in anything that you would normally
invest in, i.e. can pick to invest in stocks, bonds, etc.

- Not all investments are good for IRAs (or 401k's) however!  State and local
bonds already are treated favorably by the tax system; thus you lose benefit
(a).  Surprisingly, a lot of people invest in things that are already treated
favorably by the tax system.
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2.  401(k) plans are named for a section of the income tax code (and for non-
profits and universities, 403(b) plans).  They are offered by employers
(although there is no requirement that they be offered).

a.  You earmark a portion of salary (up to 15% of your salary) for the
401(k), and no income tax liability incurred on that portion.  The limit
is currently much higher than IRAs – $10,500 per year for 401k’s and
403b’s.  This limit is increasing, effective 2002.  It increases to
$11,000 in 2002, $12,000 in 2003, $13,000 in 2004, $14,000 in 2005,
$15,000 in 2006, and indexed for inflation thereafter.
b.  Your investment accrues at before tax ROR.
c.  Some firms "match" some or part of your contribution – for each $1
you contribute, companies often contribute 50 to 75 cents (up to some
cap).  U.K. has a 200% match rate on the first 5% of salary, UCLA
has 0%.  Thus, an employee making $30,000 at U.K. could contribute
$1500 to the 403(b) and U.K. would contribute $3000, for a total of
$4500.  The employee could then contribute additional money to the
403(b) plan (with the tax savings), but no employer match.
d.  When you graduate from U.K. and get a job, you should definitely
look into your company's benefits; you usually have to take active steps
to start contributing.

3.  457(b) plans - are similar to 401(k) and 403(b) plans in most respects
regarding taxes and deductibility, except that these plans are targeted toward
state and local organizations.  These plans will become much more in 2002
and beyond because of the tax reform in June 2001 (known as The Economic
Growth and Tax Relief Reconciliation Act of 2001, EGTRRA).  Before
2002, 457(b) plans are pretty much substitutes for 401(k) or 403(b) plans – if
you contributed $1000 to a 457(b), the amount you could contribute to a
403(b) fell by $1000.  Effective 2002 and beyond, 457(b) plans are no longer
substitutes – an employee can potentially contribute another $11,000 above
and beyond the 403(b) limit – e.g., $22,000 if the firm offers both plans.  The
limits for 457(b) plans are also going up the same way that 401(k) and 403(b)
plans are going up.  Some public universities, like University of Kentucky,
qualify for both plans, which is a huge benefit to those employees who are
saving a lot for their retirement.
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F.  Some Recent Changes to IRAs

You can still choose a "traditional" IRA, but for many people, the
contributions are not tax deductible.  The new IRA--dubbed the Roth IRA after its
chief cheerleader in the Senate, William Roth (R-Del.)--is called back-loaded
because the tax breaks come at the end of the line. Rather than deducting
contributions and paying tax on withdrawals, after-tax money goes into the
accounts and tax-free money comes out. These IRAs will be a big hit with
higher-income taxpayers, who are forbidden to deduct IRA contributions.

As with traditional IRAs, there's a $2,000 limit on annual deposits. And you
can't contribute the full $2,000 if your AGI is more than $95,000 on an individual
return or $150,000 on a joint one. The door to this IRA slams closed when your
AGI passes $110,000 on an individual return or $160,000 on a joint one.

For withdrawals to be tax-free, you generally can't tap a Roth IRA until
you're at least age 59.5 and the account has been open for at least five years. If you
open a Roth IRA in 1998, the first year for tax-free withdrawals would be 2003.
Dipping in early means withdrawals might be taxed and hit with a 10% penalty.

The limits for Roth IRAs are going up effective 2002; see IRAs above.

Starting in 2006, Roth 401(k)’s will be implemented – who should contribute
to that plan?

IV.  Exemptions, Deductions, and Credits

Once AGI is determined, certain subtractions are made to determine taxable
income.  These exemptions and deductions decreased the taxable base from $3.2
trillion to $2.1 trillion in 1992, a reduction of 35 %.

A.  Exemptions

- A subtraction from AGI.
- There is an exemption for each family members, adjusted annually for
inflation.
- In 1994, $2,450 per person, so a husband, wife, and three kids had
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exemption of $12,250.
- It is phased out for those with high incomes, which essentially leads to
higher tax rate.
- Why have exemptions?  It might adjust for ability-to-pay in the presence of
children.  Also, tax relief to poor families: the higher the exemption, the
greater AGI must be before any income tax is owed.

B.  Deductions

A subtraction from AGI.  There are two types of deductions:

1.  Itemized deductions – for specific expenditures cited in law, like
charitable contributions, mortgage interest, and state and local income
taxes.  The taxpayer must list each deduction separately on tax form,
and prove (in principle) that expenditures have been made.

– or –

2.  Standard deductions – instead of itemizing, can take a fixed amount
which does not require documentation.  Instead of accounting for all
contributions to things like charity, medical expenses that are not
reimbursed, etc. you can take standard deduction, which was $6,350
for joint filers and $3,800 for singles in 1994.  Around 72 % of forms
take standard deduction.

A taxpayer would choose (1) or (2) based on the one that minimized
tax liability.

3.  Specific Itemized Deductions

a.  Unreimbursed medical expenses above 7.5 % of AGI

- essentially lowers the price of health care services

b.  State and local taxes

- State and local income taxes (not sales taxes) are deductible, as
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are property taxes.  Amounted to $143 billion in 1992.
- The deduction makes paying state and local taxes less painful,
increases political support for tax increases at state level.

c.  Certain interest expenses
- Some of the interest expenses from a business
- Interest on home mortgages.  Deductible interest on home
equity loans is limited to $100,000 per year.

d.  Charitable contributions

- Can deduct the value of contributions made to charities (either
in property or in money, but not in time services).  It cannot
exceed 50% of AGI.

- In 1992, $54 B in deductions for charity.

- The tax price of contributing to charity falls from $1 to $1(1-
J).  Effectiveness of deduction to giving depends on ,P – if very
responsive, will change behavior in response to tax code.  Quite
elastic, if believe estimates.  Deductibility stimulates charitable
contributions.

C.  Credits

A reduction in your tax liability, regardless of your marginal tax rate.

Two prominent examples are the Earned Income Tax Credit (called either the
EITC or EIC), and the child credit.  These credits are taken off of the tax you
owed, and if your tax liability is less than zero, you are owed money (the
EITC is refundable, although the child credit is not).  The child credit gives
$500 per year per child reduction in the tax liability.

D.  Deductions vs. Credits

Tax Liability = J*(AGI-Deduction-Exemptions) - Credit for an
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itemizer!

Under a deduction, a poor person with lower J benefits less than rich person. 
Under credit, both tax liabilities fall equally.

V.  Rate Structure

A.  Some History

Tax Rates for 1994

Single Returns Joint Returns

Taxable Income Marginal Tax
Rate

Taxable Income Marginal Tax
Rate

$0-$22,750 15% $0-38,000 15%

$22,751-$55,100 28 $38,001-91,850 28

$55,101-$115,000 31 $91,851-140,000 31

$115,001-$250,000 36 $140,001-250,000 36

$250,001 and over 39.6 $250,001 and over 39.6

- Once calculate taxable income, brackets define marginal tax rates. 
Different marginal tax rates for different brackets (actually 4 schedules, also
married people who file separately and single people who are heads of
households).
- MTRs have varied substantially over time.
- In 1940s, MTR ranged from 23 % to 94 %.
- In 1980s, 14 brackets ranging from 11 to 50 %.
- Tax reform act of 1986 – drastic change in rate structure, fewer brackets,
maximum tax rate was 28 %.
- 1990: 31 % bracket added, 1993: 36%, 39.3%.

B.  Rates for Low-Income Individuals
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Exemption was approximately equal to 2,450*number of people, and
standard deduction ($6,350 for married, $3,800 for single).

For family of four with AGI = $16,150 = 6,350 + 4*2,450 has no tax
liability.

In addition, low income families with dependents (children under some age
that they support) receive the Earned Income Tax Credit (EITC) = subsidy to
earnings of low-income families.  Has been dramatically expanded in past
few years.

Subsidy depends on number of children – in 1996, family with 2 or more
children can receive tax credit of 40% of first $9,470 (=$3,788).  Also, if
credit exceeds tax liability, difference is refunded.  Credit is phased out from
around $12,000 to $30,000 of earnings at a rate of 21% for another dollar
earned.

The EITC changes the budget constraint in the following way:

*** SEE FIGURE 11-1 ***

- In the phaseout range, the EITC confronts poor families with higher
marginal tax rates than those faced by many of their higher income
counterparts.

- Does the EITC provide work incentives to the poor?  In the phase in range,
after tax wage is equal to (1+s)*wage = 1.4w.  But in phase out range, the
after tax wage is equal to 0.79*w.


