 CHAPTER 21

FIRMS' DEMANDS FOR INPUTS
The problems in this chapter cover both competitive and non-competitive illustrations of input demand.  Students seem to have relatively little difficulty with the competitive analysis, but the marginal expense concept does pose a stumbling block despite its similarity to the monopoly case.  To clarify the problems that require this concept (21.8-21.10), students should be reminded first to compute total input costs (say wL) as a function of L, then MEL can be computed by differentiation with respect to L.  

Comments on Problems
21.1
A simple supply-demand example that asks students to compute various equilibrium positions.  

21.2
Another simple market equilibrium problem.  Part (b) asks students to analyze the effects of a shift in the demand for rental cars and thereby offers some study of comparative statics.

21.3
A numerical illustration of marginal productivity calculations.  This is an extremely simple problem, but a good test of students' understanding of the concepts.

21.4
This problem shows that in the fixed proportions case the elasticity of input demand depends only on the elasticity of demand for the product and on the fraction of total costs accounted for by the input.  There are no substitution effects in this case.

21.5
A straightforward computation of the marginal productivity of labor and development of the related labor demand curve.  Part (b) of the problem integrates the derived demand concept with the firm's supply curve.

21.6
Relatively easy problem that ties demand in the goods market to the demand for labor.  This permits illustrations of the output effect in an industry-wide context in response to changing market prices (parts d and e).

21.7
A problem based on the Kennedy "Wage-Price Guideposts."  Shows that these implicitly assumed a unitary elasticity of substitution and parts (c) and (d) examine the possible consequences of actual departures from that assumption.  The general point here is how hard it is to design wage/price controls without encountering adverse responses.

21.8
An illustration of marginal expense calculation.  Also shows that imposition of a minimum wage may actually raise employment in the monopsony case.

21.9
An example of monopsonistic discrimination in hiring.  Shows that wages are lower for the less elastic supplier.  The calculations are relatively simple if students calculate marginal expense correctly.

21.10
Illustrates monopsonistic input choice in the two-input case.  Here restriction in the hiring of workers requires the town to add more of the other input (dogs).  Notice that in equilibrium 
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(where d is the rental rate for dogs).  How a handler can deal with more than one guard dog is not, however, addressed by this problem.  One would assume that he or she should be very nimble.

Solutions
21.1

D:  L = 50w + 450


S:  L = 100w
a.
S = D
100w = 50w + 450
w = 3, L = 300

b.
D:  L = 50(ws) + 450

s = subsidy

w = 4
Ls = 400 = 50(4s) + 450

s = 3

Total subsidy is 400  3 = 1200.

c.
w = $4
D = 250
S = 400
u = 150

d.


[Figure 21.1 goes here]

21.2
a.
Demand:  K = 1,500  25v
Supply:  K = 75v  500

Supply = Demand     75v  500 = 1,500  25v
 100v = 2,000

    v = 20     K = 1,000.

b.
Demand : K = 1,700  25v  300g
g = 2     D:  K = 1,700  25v  600 = 1,100  25v
Supply = Demand     75v  500 = 1,100  25v
 100v = 1,600

 v = 16     K = 700.

g = 3     D:  K = 1,700  25v  900 = 800  25v
Supply = Demand     75v  500 = 800  25v
 100v = 1,300

 v = 13     K = 475.

c.


[Figure 21.2 goes here]

21.3
5 laborers:  put them where MPL is greatest.  1st laborer goes to A, 2nd goes to B, 3rd goes to A, 4th goes to C, 5th goes to A.

Output = 22 + 8 + 5 = 34

MP of last worker is 4.

P  MPL = $1.00  4 = $4.00 = w
5 laborers, wL = $20.00

π = TR  TC = PQ  wL = $34.00  $20.00 = $14.00.

21.4
a.
Labor accounts for 2/7 of total cost.

 1% in w,  2/7% in P, and since eQ,P = 2, Q of mowed lawns  by 4/7%.  Hence L  by 4/7%.

  

 eL,w = .57.

b.
 1% in v,  5/7% in P,  of 10/7% in mowed lawns, 10/7% decline in lawn mowers

 
 eK,v = 1.43.

c.
Same as (a) since production is fixed proportions.

21.5
Q = 10,000
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b.
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21.6
a.

RTS (L for K ) = 
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Since w = v = $1, 
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 , so K and L will be used in  a one-to-one ratio.

TC = L  w + K  v = L + K = 2L, so
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b.
MC = P = 2 so Q = 400,000  100,000(2) = 200,000 pipe
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[image: image16.wmf]L

 

=

 

K

 

L

 , so 200 workers are hired per firm, 200,000 by the industry.

c.
w = $2, v = $1, so K/L = 2

TC = wL + vK          
     = 2L + K = 4L = 
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so AC = MC = 
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d.
P = 
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         Q = 400,000  100,000(
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 workers hired by the industry.

e.
If Q = 200,000 at the new wage, 
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 141,000 workers would have been hired by the industry.

So if Q were unchanged, 59,000 fewer workers would have been hired = substitution effect.

The remaining 58,000 fewer workers are the result of the lower output = output effect.  As is usual in the Cobb-Douglas case, the effects are of approximately equal size.

21.7
Wage Price Rules

(A) % Δw = 3.2%

(B) % ΔP = 3.2%  % ΔQ/L
a.
Labor's share = 
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 = % Δw  %Δ PQ/L
                = % Δw  % ΔP  % ΔQ/L
                = 3.2  3.2 = 0.

Labor's share constant; capital's share also constant.

b.
Assumes  σ = 1 (of course, in actual fact σ may not equal 1 for particular industries).

c.
σ  > 1, 
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   should rise, but laws prevent this.  Therefore, the return on capital is reduced for such industries.

σ  < 1, 
[image: image26.wmf]PQ
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   should fall but laws prevent this also.  Therefore, capital is essentially subsidized in such industries.

d.
Since technologically advanced firms may have  σ  > 1, these firms will lose capital.

21.8

Supply:  L = 80w
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Demand:  L = 40040MRPL
a.
For monopsonist MEL = MRPL
L = 40040MRPL
   40MRPL = 400L
MRPL= 10  
[image: image28.wmf]40

L



[image: image29.wmf]200

 

=

 

L

   

10

 

=

 

40

2L

   

40

L

 

 

10

 

=

 

40

L

-




Get w from supply curve.
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b.
For Carl, the marginal expense of labor now equals the minimum wage, and in equilibrium the marginal expense of labor will equal the marginal revenue product of labor.  wm = MEL = MRPL
                    Demand 
         Supply

wm = $4.00


L = 40040(4.00)
L = 80(4.00)

L = 240

L = 320

If supply > demand, Carl will hire 240 workers, unemployment = 80.

c.


[Figure 21.8 goes here]

d.
Under perfect competition, a minimum wage means higher wages but fewer workers employed.  Under monopsony, a minimum wage may result in higher wages and more workers employed.


21.9
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profits per hour on machinery = 9000  5(500)  6.66(400) = 3833.

If same wage for men and women  w = MRPL = 10,   L = 1000 + 900 =1900.

Profits  per hour are now = 1900(10)  10(1000)  10(900) = 0.

21.10
a.
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 for cost minimization.

Hence, D = L and S = 10 = D = L.
Total Cost = 20.

b.
Cost minimization requires 
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Since w = L/10, wL = L2/10, 
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Also, 
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w = L/10 = 0.79


wL = 6.2

TC = 12.6 + 6.2 = 18.8.

The town takes advantage of its monopsony hiring position to reduce costs.

CHAPTER 22

LABOR SUPPLY
As might be expected, the problems in this chapter focus primarily on the individual labor supply decision.  Most start with the specification of a utility function and then ask students to explore the labor supply behavior implied by the function.  Relatively few observations about the empirical relevance of these problems are offered in the text, but some suggestions about how instructors might motivate the problems are mentioned in the comments below.  I have found that students enjoy such applications and believe that they can be particularly useful in livening up sections devoted to showing how the problems can be solved.

Comments on Problems
22.1
This is a simple algebraic example of labor supply that is based on a Cobb-Douglas (constant budget shares) utility function.  Part (b) shows in a simple context the work disincentive effects of a lump-sum transferC3/4 of the extra 4000 is "spent" on leisure which, at a price of $5 per hour implies a 600 hour reduction in labor supply.  Part (c) then illustrates a positive labor supply response to a higher wage since the $3000 spent on leisure will now only buy 300 hours.  Notice that a change in the wage would not affect the solution to part (a), because, in the absence of non-labor income, the constant share assumption assures that the individual will always choose to consume 6000 hours (= 3/4 of 8000) of leisure.

22.2
A simple utility calculation problem.  Instructors may wish to point out that, at his preferred point, Mr. Peabody's MRS = C/H = 40/9 which is less than the hourly wage being offered ($5).

22.3
A descriptive problem that asks students to apply the implicit value of time concept to several situations that have important policy ramifications.

22.4
A risk-aversion example that shows that wages must be higher on jobs with some uncertainty about the income stream promised if they are to yield the same utility as jobs with no uncertainty.  The problem requires students to make use of the concepts of standard deviation and variance and will probably make little sense to students who are unfamiliar with those concepts.

22.5
A problem in family labor supply theory.  Introduces (in part [b]) the concept of “home production”.  The functional forms specified here are so general that this problem should be regarded primarily as a descriptive one that provides students with a general framework for discussing various possibilities.

22.6
An application of labor supply theory to the case of means-tested income transfer programs.  Results in a kinked budget constraint.  Reducing the implicit tax rate on earnings (parts [f] and [g]) has an ambiguous effect on H since income and substitution effects work in opposite directions.

22.7
A graphic problem that stylizes unions' goals.  Shows that eligibility for unemployment benefits may affect a union's preferred wageemployment combination.

22.8
A bilateral monopoly problem for an input (here, pelts).  Students may get confused on what is required here, so they should be encouraged first to take an a priori graphical approach and then try to add numbers to their graph.  In that way, they can identify the relevant intersections that require numerical solutions.

22.9
A numerical example of the union-employer game illustrated in Example 22.4.

Solutions
22.1
a.
8000 hrs/year   $5/hr = $40,000/year

3/4  $40,000/yr = $30,000/yr at leisure.


[image: image40.wmf]$5

$30,000

 = 6,000 hours of leisure.

Work = 2,000 hours.

b.
3/4  $44,000/yr = $33,000/yr at leisure.


[image: image41.wmf]$5

$33,000

 = 6,600 hours of leisure.

Work = 1,400 hours.

c.
Now, full income = $84,000.

3/4  $84,000 = $63,000.

Leisure = 6,300 hours; work = 1,700 hours.  Hence, higher wage leads to more labor supply.  Note that in part (a) labor supply is perfectly inelastic at 2,000 hours.

d.



[Figure 22.1 goes here]

22.2

[image: image42.wmf]10C

 

=

 

20

 

=

 

H

 

 

C

     

20

 

=

 

U

×


10C = 400

            C = 40

If he gives up one hour of leisure, H = 9, but 5 more dollars; C = 45.
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yes, he will give Mrs. Atterboy a ride.

22.3
a.
Persons who value their time greatly.

b.
Someone with a great desire to see the event and who did not value time greatly.

c.
The total cost of a golf game includes the opportunity cost of time.  Therefore, the  total cost for physicians much greater.  Green fees are greater fraction of total cost for the peanut vendor.  Hence, the vendor would likely have a greater elasticity of response to rising greens’ fees than would physicians.

d.
 Traffic congestion changes the relative time costs associated with transit modes.  It seems likely that individuals who value their time more highly would be more responsive to such changes than would those with lower opportunity costs. 

22.4
U(Y) = 100Y  2 Y2          Y = wL
Job:  $5, 8hour day    Y = 40, U = 3200

E(U)job = 3200; to take new job, E(U)job2 > E(U)job1
E(U)job2 = E(100Y  2 Y2) = E(100Y)  E(2 Y2)

           = 800w  2 [Var Y + [E(Y)]2],

since Y = hw, E(Y) = 8w, sd(Y) = 6w
          = 800w  2[36w2 + 64w2]  3200.

50w2  800w + 3200  0

Use quadratic formula, get w  $8.00.

22.5
a.
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 are both probably positive because of the income effect.

b.
C1 = /(H1) so, optimal choice would be to choose H1 so that f’=w1.  This would probably lead person 1 to work less in the market.  That may in turn lead person 2 to choose a lower level of H2 on the assumption that H1 and H2 are substitutes in the utility function.  If they were complements, the effect could go the other way.  Clearly one can greatly elaborate on this theory by working out all of the first-order conditions and comparative statics results.

22.6
a.
Grant = 6000  .75(I)

If I = 0

Grant = 6000

   I = 2000

Grant = 4500
   I = 4000

Grant = 3000.

b.
Grant = 0 when 6000  .75I = 0

   I = 6000/.75 = 8000

c.
Assume there are 8000 hours in the year.

Full Income = 4   8000 = 32,000 = C + 4H.

d.
Full Income 
= 32,000 + grant 

= 32,000 + 6000  .75  4(8000  H)

  
= 38,000  24,000 + 3H
  
= C + 4H
or   14,000 
= C + H  for I  8,000.  That is:  for H  6,000 hours welfare grant creates a kink at 6,000 hours of leisure.

e.


[Figure 22.6 goes here]

f.
New budget constraint is 23,000 = C + 2H for H > 5,000.
g.
Income and substitution effects of law change work in opposite directions (see graph).  Substitution effect favors more work; income effect, less work.
22.7
Max wL
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If L* is total labor available,

Wages + Unemployment = wL + u(L*  L)
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[Figure 22.7 goes here]

22.8
a.
Since Q = 240X  2X2
Total revenue is 5Q = 1200X  10X2
MRP for pelts = 
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Production of pelts 
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Total cost of pelt production = wL = 10X2.

Marginal Cost = 
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Under competition, price of pelts = MC = 20X
MRP = PX = MC = 20X
1200  20X = 20X
X = 30    PX = 600.

b.
From Dan's perspective, demand for pelts = 

MRP = 1200  20X
TR = PX  X = 1200X  20X2.

Marginal Revenue  
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Set MR = 1200  40X = MC = 20X
X = 20    PX = 800.

c.
From UF's perspective

supply of pelts = MC = 20X = PX .
total cost = PX X = 20X2.
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Profit maximization set

MEX = 40X = MRPX = 1200  20X
X = 20    PX = 400.

d.
Both the monopolist and monopsonist agree on X = 20, but they differ widely on price to be paid.  Bargaining will determine the result.


[Figure 22.8 goes here]

22.9
a.
As in Example 22.4, this is solved by backward induction.  In the second stage of the game the employer chooses L to maximize


10L  L5  wL
which requires


L = 5  w/2.

Union chooses w to maximize


wL = 5w  w5/2

so


w* = 5, L* = 2.5


U* = 12.5, π* = 6.25.

b.
With 
w = 4 
L = 4

      
U = 16
π = 8

which is Pareto-superior to the contract in part a.

c.
For sustainability, one needs to focus on the employer who has incentive to cheat if union chooses w = 4 (profit maximizing L is 3, not 4 with w = 4).  Since π(L = 3) = 9, the condition for sustainability is


8/(1  δ) > 9 + 6.25δ/1  δ)

or


8 > 9  9δ + 6.25δ

or


δ > 1/2.75 = 4/11 .

CHAPTER 23

CAPITAL

The problems in this chapter are of two general types:  (1) those that focus on intertemporal utility maximization and (2) those that ask students to make present discounted value calculations.  Before undertaking the PDV problems, students should be sure to read the Appendix to Chapter 23.  That appendix is especially important for problems involving continuous compounding because students may not have encountered that concept before.  Because the material on dynamic optimization is rather difficult, only one problem on it is included (23.10).

Comments on Problems
23.1
A graphic analysis of intertemporal choices.  Illustrates the indeterminacy of the sign of the interest elasticity of current savings.  Part (c) concerns intertemporal allocation with initial endowments in both periods.

23.2
A present discounted value problem.  I have found that the problem is most easily solved using continuous compounding (see below), but the discrete approach is also relatively simple.  Instructors may wish to point out that the savings rate calculated here (22.5%) is considerably above the personal savings rate in the United States.  That could lead into a discussion of the possible effects of social security.

23.3
A simple present discounted value problem that should be solved with continuous compounding. 

23.4
A traditional capital theory problem.  Students seem to have difficulty in seeing their way through this problem and in interpreting the results.  Hence, instructors may wish to allow some time for discussion of it.

23.5
Further analysis of forestry economics shows how replanting costs affect PDV calculations.

23.6
A discussion question that asks students to explore the logic of the U.S. corporate income tax.  The case of accelerated depreciation is, I believe, a particularly effective example of the time value of money.

23.7
A present discounted value example of life insurance sales tactics.  Students tend to like this problem and, I'm told, some have even used its results when approached by actual salespeople. 

23.8
An intertemporal resource allocation example of the capital gains that arise from taxation of the capital gains from interest rate changes.  

23.9
A resource economics problem that shows, with a finite resource, monopoly pricing options are severely constrained.

23.10
A simple application of control theory to optimal savings decisions.  Provides an alternative derivation of the "Euler Equation."  Final parts of the problem illustrate the significance of intertemporal substitutability.

Solutions
23.1


a.
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Division of these first order conditions yields:
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b.
 C2 / r   0 because C2 is a normal good with price 
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, a fall in the price of C2 raises total spending on C2 raises total spending on C2.  Therefore, demand for C2  is elastic.

c.
Budget constraint has same slope as in part (a) and passes through C1 = Y1, C2 = Y2.  If at optimal point C1* > Y1, the individual borrows in period 1 and repays in period 2.  If C1* < Y1 individual saves in period 1 and uses savings in period 2.

23.2
Use continuous time for simplicity.
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Accumulated savings after 40 years
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Present value of spending in retirement
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For accumulated savings to equal PDV of dissavings, it must be the case that
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23.3
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23.4
a.
PDV = ertf(t)
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f'(t)  rf(t) = 0          r = f'(t)/f(t) at t*.

Since w paid currently, π = 0 requires w = ert f(t*).
b.
Value of a u  year-old tree:

  = er(t   u)f(t*)
  = eru  ert f(t*) = eru  w
weru grows at rate r, tree grows faster than r except at t*.

  weru starts out above f(t) and f(t) catches up at t*.

c,d.
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 rV = f(t)*  w
23.5
a.
Since X/(1  X) = X + X5 + ...
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b.
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So, for a maximum,
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c.
The condition implies that, at optimal t*, the increased wood obtainable from lengthening t must be balanced by:  (1) the delay in getting the first rotation's yield; and (2) the opportunity cost of a one-period delay in all future rotations' yield.

d.
/(t) is asymptotic to 50 as t .

e.
t* = 100 years.  This is not "maximum yield" since tree always grows.

f.
Now t* = 104.1 years.  Lower r lengthens the growing period.

23.6
a.
Not at all, because there are no pure economic profits in the long run.

b.
In long-run equilibrium:  v = PK(r + d).  Government taxes opportunity cost of capital.  This raises v and provides an incentive to substitute labor for capital.

c.
Tend to increase use of capital since there is a tax advantage in early years.  Total taxes paid are equal, but timing of payments is different.  Consequently, present value of tax liabilities under accelerated depreciation is less than under straight line.

d.
If tax rate declines, tax benefits of accelerated depreciation are smaller.  May reduce investment.

23.7
PDVwhole life = 
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PDVterm     =  
[image: image76.wmf].

 

$3,879

 

=

 

dt

 

e

400

  

.1t

35

0

-

ò


The salesman is wrong.  The term policy represents a better value to this consumer.

23.8


[Figure 23.8 goes here]

a.
Current savings = I  C0*.

b.
Once oneperiod bonds are purchased, fall in r causes budget constraint to rotate to I'.  Increase in utility from U0 to U1 (point B) represents a capital gain.

c.
Accrued capital gains are measured by the total increase in ability to consume C0 (this is the "Haig-Simmons" definition of income)Cmeasured by distance II'.

d.
Realized capital gains are given by distance C0*CBCthat is the present value of one-period bonds that must be sold to attain the new utility-maximizing choice of CB.

e.
The "true" capital gain is given by the value, in terms of C0, of the utility gain.  That is measured by II".  Notice that this is smaller than either of the "gains" calculated in parts (c) or (d).  Hence, the current practice of taxing realized gains, while more appropriate than full taxation of all accrued gains, still amounts to some degree of over-taxation because it neglects effects on C1 consumption opportunities.

23.9
Final Pn implies a final MRn = Pn(1 + 1/k) (where k is the elasticity of demand for oil).  Logic of resource theory suggests MR must grow at rate r.  Hence 
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  If k is constant over time, this implies
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, so competitive pricing must prevail.

23.10
a.
The augmented Hamiltonian for this problem is
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Differentiation with respect to c yields
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Differentiation with respect to k yields
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b.
From (a), if r = ρ, c is constant.  If r > ρ , U must fall as t increases, so c must rise.  Alternatively, if r < ρ , U must rise over time, so c must fall.

c.
If U (c) = ln c

U = 1/c
so, 
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d.
If 
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Because δ < 1, this gives the same qualitative predictions, but the growth rate(assuming r>() of consumption now depends on δ too.  The less substitutable are various periods' consumption (the more negative is (), the slower will be consumption growth.  If δ =  (no substitution) c is a constant, as in the r = ρ case.

e.
Because income is constant over this life cycle, wealth will be determined solely by consumption patterns.  It will have a humped shape if consumption rises over time, but wealth will be negative if consumption falls over time (notice that the budget constraint here allows unlimited borrowing).

CHAPTER 24

EXTERNALITIES AND PUBLIC GOODS

The problems in this chapter illustrate how externalities in consumption or production can affect the optimal allocation of resources and, in some cases, describe the remedial action that may be appropriate.  Many of the problems have specific, numerical solutions, but a few (24.4 and 24.5) are essay-type questions that require extended discussion and, perhaps, some independent research.  Because the problems in the chapter are intended to be illustrative of the basic concepts introduced, many of the simpler ones may not do full justice to the specific situation being described.  One particular conceptual shortcoming that characterizes most of the problems is that they do not incorporate any behavioral theory of government--that is, they implicitly assume that governments will undertake the efficient solution (i.e., a Pigovian tax) when it is called for.  In discussion, students might be asked whether that is a reasonable assumption and how the theory might be modified to take actual government incentives into account.  Some of the material in Chapter 25 might serve as additional background to such a discussion.

 Comments on Problems
24.1
An example of a Pigovian tax on output.  Instructors may wish to supplement this with a discussion of alternative ways to bring about the socially optimal reduction in output.

24.2
A simple example of the externalities involved in the use of a common resource.  The allocational problem arises because average (rather than marginal) productivities are equated on the two lakes.  Although an optimal taxation approach is examined in the problem, students might be asked to investigate whether private ownership of Lake X would achieve the same result.

24.3
Another example of externalities inherent in a common resource.  This question poses a nice introduction to discussing "compulsory unitization" rules for oil fields and, more generally, for discussing issues in the market's allocation of energy resources.

24.4
This is a descriptive problem involving externalities, now in relation to product liability law.  For a fairly complete analysis of many of the legal issues posed here, see S. Shavell, Economic Analysis of Accident Law.

24.5
This is another discussion question that asks students to think about the relationship between various types of externalities and the choice of contract type.  The Cheung article on sharecropping listed in the Suggested Readings for Chapter 24 provides a useful analysis of some of the issues involved in this question.

24.6
An illustration of the second-best principle to the externality issue.  Shows that the ability of a Pigovian tax to improve matters depends on the specific way in which the market is organized.

24.7
An algebraic public goods problem in which students are asked to sum demand curves vertically rather than horizontally.  

24.8
An algebraic example of the efficiency conditions that must hold when there is more than one public good in an economy.

24.9
Another public goods problem.  In this case, the formulation is more general than in Problem 24.7 because there are assumed to be two goods and many (identical) individuals.  The problem is fairly easy if students begin by developing an expression for the RPT and for the MRS for each individual and then apply Equation 24.40.

24.10
This problem asks students to generalize the discussions of Nash and Lindahl equilibria in public goods demand to n individuals.  In general, inefficiencies are greater with n individuals than with only two.

Solutions
24.1
a.
MC = .4q

P = $20

Set P = MC

20 = .4q

q = 50.

b.
SMC = .5q
Set P = SMC
20 = .5q

q = 40.

At the optimal production level of q = 40, the marginal cost of production is MC = .4q = .4(40) = 16, so the excise tax t = 20  16 = $4.
c.


[Figure 24.1 goes here]

24.2
a.
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First, show how total catch depends on the allocation of labor.

LX + LY = 20          LY = 20  LX
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Equating the average catch on each lake gives
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FT = 50  2(100) + 100 = 100.

b.
max 
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c.
FXcase 1 = 50     average catch = 50/10 = 5

FXcase 2 = 37.5   average catch = 37.5/5 = 7.5

License fee on Lake X should be  = 2.5

d.
The arrival of a new fisher on Lake X imposes an externality on the fishers already there in terms of a reduced average catch. Lake X is treated as common property here.  If the lake were private property, its owner would choose LX to maximize the total catch less the opportunity cost of each fisher (the 5 fish he/she can catch on Lake Y).   So the problem is to maximize FX – 5LX which yields LX = 5 as in the optimal allocation case.

24.3
AC = MC = 1000/well

a.
Produce where revenue/well = 1000 = 10q = 5000  10N.  N = 400.  There is an externality here because drilling another well reduces output in all wells.

b.
Produce where MVP = MC of well.  Total value:  

5000N  10N2.  MVP = 5000  20N = 1000. N = 200.

Let tax = X.  Want revenue/well  X = 1000 when N = 200.  At N = 200, average revenue/well = 3000.

 charge X = 2000.

24.4
Under caveat emptor, buyers would assume all losses.  The demand curve under such a situation might be given by D.  Firms (which assume no liability) might have a horizontal long-run supply curve of S.  A change in liability assignment would shift both supply and demand curves.  Under caveat vendor, losses (of amount L) would now be incurred by firms, thereby shifting the long-run supply curve to S'.


[Figure 24.4 goes here]

Individuals now no longer have to pay these losses and their demand curve will shift upward by L to D'.  In this example, then, market price rises from P1 to P2 (although the real cost of owning the good has not changed), and the level of production stays constant at  Q*.  Only if there were major information costs associated with either the caveat emptor or caveat vendor positions might the two give different allocations.

It is also possible that L may be a function of liability assignment (the moral hazard problem), and this would also cause the equilibria to differ.

24.5
There is considerable literature on this question, and a good answer should only be expected to indicate some of the more important issues.  Aspects of what might be mentioned include

A.
specific services provided by landlords and tenants under the contracts.

B.
the risks inherent in various types of contracts, who bears these risks, and how is that likely to affect demand or supply decisions.

C.
costs of gathering information before the contract is concluded, and of enforcing the contract's provisions.

D.
the incentives provided for tenant and landlord behavior under the contracts (for example, the incentives to make investments in new production techniques or to alter labor supply decisions).

E.
"noneconomic" aspects of the contracts such as components of landlords' utility functions or historical property relationships.

24.6


[Figure 24.6 goes here]

In the diagram the untaxed monopoly produces QM at a price of PM.  If the marginal social cost is given by MC', QM is, in fact, the optimal production level.  A per-unit tax of t would cause the monopoly to produce output QR which is below the optimal level.  Since a tax will always cause such an output restriction, the tax may improve matters only if the optimal output is less than QM, and even then, in many cases it will not.

24.7
a.
To find the total demand for mosquito control, demand curves must be summed vertically.  Letting Q be the total quantity of mosquito control (which is equally consumed by the two individuals), the individuals' marginal valuations are

P = 100  Q (for a)

P = 200  Q (for b).

Hence, the total willingness to pay is given by 3002Q.

Setting this equal to MC (= 120) yields optimal Q = 90.

b.
In the private market, price will equal MC = 120.  At this price (a) will demand 0, (b) will demand 80.  Hence, output will be less than optimal.

c.
A tax price of 10 for (a) and 110 for (b) will result in each individual demanding Q = 90 and tax collections will exactly cover the per-unit cost of mosquito control.

24.8
a.
For each public good (Pi , i = 1, 2) the RPT of the good for the private good (a) should equal the sum of individuals' MRS's for the goods:
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b.
For the two public goods (P1 and P2), the RPT between the goods should equal the ratio of the sums of the marginal utilities for each public good:
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24.9
a.
The solution here requires some assumption about how individuals form their expectations about what will be purchased by others.  If each assumes he or she can be a free rider, P will be zero as will be each person's utility.

b.
Taking total differential of production possibility frontier.

2G dG + 200P dP = 0 gives
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For efficiency require sum of MRS should equal RPT
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Using production possibility frontier yields

200P2 = 5000

              P = 5

    

    G = 50        G/100 = 0.5

Utility =  
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24.10
a.  The condition for efficiency is that 
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.  The fact that the MRS’s are summed captures the assumption that each person consumes the same amount of the nonexclusive public good.  The fact that the RPT is independent of the level of consumers shows that the production of the good is nonrival.


b.  As in Equation 24.41, under a Nash Equilibrium each person would opt for a share under which MRSi = RPT – implies a much lower level of public good production than is efficient.


c.  Lindahl Equilibrium requires that 
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.  This would seem to pose even greater informational difficulties than in the two=person case.


CHAPTER 25

POLITICAL ECONOMICS

The problems in this final chapter are of two general types.  First are four problems in traditional welfare economics (Problems 25.1-25.3 and 25.5) that illustrate various issues that arise in comparing utility among individuals.  These are rather similar to the problems in Chapters 15 and 17.  The other six problems in the chapter concern public choice theory.  

 Comments on Problems
25.1
A problem utilizing two very simple utility functions to show how none of several differing welfare criteria seems necessarily superior to all the others.  This clearly illustrates the basic dilemma of traditional welfare economics.

25.2
This problem examines the Scitovsky bribe criterion for judging welfare improvements.  Although the criterion as a general principle is not widely accepted, the notion of "bribes" in public policy discussions is still quite prevalent (for example, in connection with trade adjustment policies).

25.3
Shows how to integrate production into the utility possibility frontier construction.  In the example given here, the frontiers are concentric ellipses so the Pareto criterion suggests choosing that one which is furthest from the origin.  The choice is, however, ambiguous if the frontiers intersect. 

25.4
Illustrates the "irrelevant alternative" assumption in the Arrow theorem.

25.5
A further examination of welfare criteria that focuses on Rawls' uncertainty issues.  Shows that the results derived from a Rawls' "initial position" depend crucially on the strategies individuals adopt in risky situations.

25.6
Further examination of the Arrow theorem and of how contradictions can arise in fairly simple situations.

25.7
A simple problem focusing on an individual’s choice for the parameters of an unemployment insurance policy.  The problem would need to be generalized to provide testable implications about voting (see the Persson and Tabellini reference).

25.8
A problem in rent seeking.  The main point is to differentiate between the allocational harm of monopoly itself and the transfer nature of rent-seeking expenditures.

25.9
A discussion question concerning voter participation.

25.10
An alternative specification for probabilistic voting that also yields desirable normative consequences.

Solutions

25.1
200 pounds          
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a.
100 pounds each          U1 = 10, U2 = 5

b.
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 F1 = 40             F2 = 160

c.
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      F1 = 160, F2 = 40

d.
U2  5, best choice is U2 = 5

 F2 = 100, F1 = 100.

e.
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 F1 = 200  F1     F1 = 100, F2 = 100.

25.2
If compensation is not actually made, the bribe criterion amounts to assuming that total dollars and total utility are commensurable across individuals.  As an example, consider:

        Income in
Income in

                       
State A          
  State B

Individual 1           
     

100,000      
  110,000

Individual 2    

        
    5,000                      0

State B is "superior" to State A in that Individual 1 could bribe Individual 2.  But, in the absence of compensation actually being made, it is hard to argue that State B is better.

25.3
Pareto efficiency requires

MRS1 = MRS2
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Hence, all efficient allocations have 
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a.
If 
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b.
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Maximize 
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d.
In this problem, the utility possibility frontiers do not intersect, so there is no ambiguity in using the Pareto criterion.  If they did intersect, however, one would want to use an outer envelope of the frontiers.

25.4
7 individuals with states A, B, C.  Votes are

A   B   C        


3    2    2

If C is not available, let both C votes go to B.  

A    B

3     4

This example is quite reasonable:  it implies that Arrow's axiom is rather restrictive.

25.5
a.
D
b.
E, E(U) = .5(30) + .5(84) = 57

c.
E(U) = .6(L) + .4(H)

EUA = 50, EUB = 52, EUC = 48.6, EUD = 51.5,  EUE = 50.

 
  choose B.

d.
max E(U) 
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values:  A:  50  0 = 50
C:  49.5  9 = 40.5
       E:  57  54 = 3

          
  B:  55  30 = 26
D:  51.75  2.5 = 49.26

. choose A.

e.
It shows that a variety of different choices might be made depending on the criteria being used.

25.6
Suppose preferences are as follows:

                           Individual
         
             
 1       
2 
  3

                  
     
C       
A           B

      Preference 
 A       
B           C

     

             B       
C           A

a.
Under majority rule, APB (where P means "is socially preferred to"), BPC, but CPA.  Hence, the transivity axiom is violated.

b.
Suppose Individual 3 is very averse to A and reaches an agreement with Individual 1 to vote for C over B if Individual 1 will vote for B over A.  Now, majority rule results in CPA, CPB, and BPA.  The final preference violates the nondictatorship assumption since B is preferred to A only by Individual 3.

c.
With point voting, each option would get six votes, so AIBIC.  But that result can be easily overturned by introducing an "irrelevant alternative" (D).

25.7
a.  So long as this utility function exhibits diminishing marginal utility of income, this person will opt for parameters that yield Y1=Y2.  Here that requires w(1-t)=b.  Inserting this into the governmental budget constraint produces uw(1-t) = tw(1-u) which requires u=t.


b.  A change in u will change the tax rate by an identical amount.


c.  The solutions in parts a and b are independent of the risk aversion parameter,(.

25.8
a.
Since P = Q/100 + 2, MR = Q/50 + 2

MR = MC when Q = 75, P = 1.25, π = 56.25.

The firm would be willing to pay up to this amount to obtain the concession (assuming that competitive results would otherwise obtain).

b.
The bribes are a transfer, not a welfare cost.

c.
The welfare loss is the deadweight loss from monopolization of this market which here amounts to 28.125.

25.9
An essay on this topic would stress that free riding may be a major problem in elections where voters perceive that the marginal gain from voting may be quite small.  If such voters are systematically different from other voters, candidates will recognize this fact and tailor their platforms to those who vote rather than to the entire electorate.  The effect would be ameliorated by the extent to which platforms can affect voter participation itself.

25.10
Candidate 1's problem is to chose θ1, to maximize
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The first order conditions for a maximum are
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 is the same for all individuals, this yields
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In words, the candidate should equate the ratio of the marginal utilities of any two voters 
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 to the ratio of their total utilities 
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.  Since each candidate follows this strategy, they will adopt the strategies that would maximize the Nash Function, SWF.
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