
Solutions to Odd–Numbered Problems
Chapter 3

1.
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Certain consumer electronics products could exhibit this type of demand. This curve indicates that once the price falls to a threshold, the quantity demanded starts to “take off.” Hand-held calculators, compact disk players, and perhaps even home computers could very well fit this situation.

3.
a.
Q = 1,500 – 4(400) + 25(20) +10(15) + 3(500)


    = 1,650

b.
Advertising would have to increase by $60,000 in order for the firm to regain the loss of 300 units resulting from its competitor’s reduction in price of $100.  Without cost data, it is not possible to determine whether it would be worthwhile for the firm to increase advertising to offset the competitor’s move.  However, one thing that this firm would probably want is to avoid is a price war.

c.
The price of substitute products such as cruise packages.

d.
If time series data were collected on a quarterly basis, then seasonal factors such as summer or winter could be introduced in the form of dummy variables.
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5.
a.
Q = 250 - 10P can be transformed into:

P  = 25 - .1Q

Figure 3.6
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Figure 3.7


b.
Q = 1300 - 140P can be transformed into:



P = 9.29 - .007Q
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Figure 3.8
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Figure 3.9

c.
Q = 45 - .5P can be transformed into:


P = 90 - 2Q
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Figure 3.10
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Figure 3.11

7.
a.
800 caps

b.
$10

c.
$20

d.
Note to Instructors: If you assign this question, be sure to point out to your students that the answer is covered in Appendix 2A. It is also discussed in greater detail in Chapter 4. We ask this question simply as a prelude to the material in Chapter 4.
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Figure 3.1
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Figure 3.2

9.
The main cause for the increase in the demand for CDs is the decrease in the price of CD players, the complementary product. Other factors might be the change in tastes and preferences in favor of CDs (favored for their durability, convenience, and clarity of sound), and the increase in income, particularly doing the booming second half of the 1980s.


Although the demand for CDs has increased, the supply of CDs has probably increased more than the demand. Over the long run, new sellers enter, the production capacity of CD producers increase, the number of artists and CD titles increase, etc. See the diagrams on the following pages.

11.
a.
$300

b.
$100

c.
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Figure 3.4

d.
P* = $200 Q* = 1000

e.
P* = $225 Q* = 1250

f.
P* = $200 Q* = 1500

g.
See graph above

13.
The Problem:

a.
Found in the graph itself and in the equation found in cells A6 and A7: P = 20 – 0.5Q

b.
Found in cell C4. Q = 100

c.
Change A4 from -20 to -10 or -25 and watch what happens to the graph and equations in A6, A7 and C4

One final scenario: Cells D2=200, D3=12.5, D4=-16.
a. C = $12.50 and D = -16.
b. P = 25 – 0.0625Q[image: image42.wmf]


NOTE TO INSTRUCTORS: You can use the Multiple Demands worksheet to create new scenarios and then have students tell you the story shown by the scenario (by filling in new values for C and D, for example), or you could give them the two scenarios in verbal format and have them show you the graph as a homework problem. 

Chapter 4

1.
a.    EI =    12000 - 10000   /   34000 - 32000
               12000 + 10000      34000 + 32000

                       =    2000   /  2000_
                           22000     66000        

                       =  0.0909 / 0.0303 =  3


b.
EP =   11500 - 12000   /      100______  

               11500 + 12000      1600 + 1500

                       =    -500   /  100_
                           23500     3100        

                       =   .02128 / 0.03226 =  0.66


         Company’s revenue:  Before price increase   12000 x 1500  = 18,000,000



                                                      After price increase      11500 x 1600  = 18,400,000

c. The demand curve appears to be inelastic; thus a further increase in price could increase 

revenue.

3.
a.
672,000 x $1
$672,000


623,000 x $1.15
716,450

     Revenue increase
$44,450

b.
Ep = ((672000-623000)/(672000+623000)) / ((1-1.15)/(1+1.15))


     = .037838/-.069767


     = -.542

c.
Increases in gasoline prices and automobile insurance during the year may have mitigated the bus fare increases, thus causing fewer commuters to switch away from using buses. Increases in personal income may also have been instrumental. These changes would have affected the demand curves for commuting, rather than be an example of price elasticity.


(x - 3000)
(22 - 25)

5.
a.
-3 = ———— / ————


(x + 3000)
(22 + 25)


x = 4421


(x - 3000)
(24 - 28)

b.
.3 =  ———— / ————


(x + 3000)
(24 + 28)


x = 2865

7.
a.
Negative: television sets and DVRs are complements.

b.
Positive: rye bread and whole-wheat bread are substitutes.

c.
Negative: construction of residential housing and furniture purchases are complements.

d.
Probably zero: breakfast cereal and men’s shirts are unrelated products. However, they may be thought of as substitutes in the competition for a consumer’s budget dollars.

9.     EA =       1050 – 900    x      10000 + 15000

        15000 – 10000            900 + 1050

                         =             150  x       25000
                                       5000           1950        

                        =           0.03 x 12.82 = 0.38

                    The elasticity of 0.38 means that for every 1% increase in advertising     

                    expense, sales will increase by 0.38%.

                   Whether this move was wise depends on the production cost of the 

                   yoga apparel.  To make things simple we will assume that the unit cost of

                   the apparel will be the same at both quantities.

                   If the cost is $80 per garment, then:

                                          Advertising = $10000         Advertising = $15000
                   Sales             900 x 120       108000         1050 x 120     126000

                   Cost               900 x   80        72000         1050 x   80       84000
                                                                  36000                                 42000

                   Advertising                            10000
                               15000
                   Profit                                      26000                                  27000

                   By increasing its advertising expenses, the company increased its

                   profit by $1,000.  If, however, the unit cost of the garment was $100  

                   then the profit would decrease from $8,000 to $6,000.

11.
 a.                 130 – 70          2.50 – 3.50

Ep =  ——————  /  ————

               130 + 70         2.50 + 3.50
 

                 EP =  1.8


b.                    90 - 40            2.50 – 3.50

Ex =    ——————  /  ————

                                 90 + 40           2.50 + 3.50          



                   Ex = 2.3

13.
Demand Elasticity





Total
         Marginal                                          

   Price
            Quantity        Arc     
Point
Revenue
  Revenue  

7.00
100


700


6.50
200           -9.00
-6.50
1300            6.00                  
           

    6.00
300           -5.00
-4.00
1800            5.00                  
         

    5.50
400           -3.29
-2.75
2200             4.00                  


    5.00
 500 
-2.33
-2.00
2500             3.00                                
         

    4.50
600
               -1.73
-1.50
2700           2.00                 

4.00
700
-1.31
-1.14
2800           1.00                 

3.50
800
-1.00
-0.88
2800           0.00                     

3.00
900
-0.76
-0.67
2700          -1.00                 

2.50
1000
-0.58
-0.50
2500          -2.00                

2.00
1100
-0.43
-0.36
2200          -3.00                

1.50
1200
-0.30
-0.25
1800          -4.00                
15.
a.
(x - 4000)
(63 - 70)


-2.5 = ————  / ————



(x + 4000)
(63 + 70)


x = 5212


At P = 70, TR = 4000 x 70 = 280,000


     P = 63, TR = 5212 x 63 = 328,356


Revenue will increase, because demand curve is elastic.

17.
In computing the elasticities, remember that an elasticity measure can be calculated only if all other things remain constant.

Price elasticities

Months 3-4
-1.00
 20/(220+240)/2



-10/(120+110)/2

Months 4-5
-0.96
-10/(240+230)/2


   5/(110+115)/2

Months 7-8
-0.49
 10/(220+230)/2


-10/(115+105)/2

Cross elasticities

Months 1-2
0.45
10/(200+210)/2



15/(130+145)/2

Months 5-6
0.46
-15/(230+215)/2


-20/(145+125)/2

Month 9-10
0.79
-15/(235+220)/2


-10/(125+115)/2

Income elasticities

Months 2-3
 0.95
  10/(210+220)/2


200/(4000+4200)/2

Months 6-7
0.49
    5/(215+220)/2


200/(4200+4400)/2

Months 8-9
0.48
    5/(230+235)/2


200/(4400+4600)/2

19.
% change Q
 .2


————— =
 — = -2


% change P
-.1

21.   
a.  
Q = 2000 – 100(6)

                 Q = 2000 – 600 = 1400


b.
1800 = 2000 – 100P

       

                 100P = 2000 – 1800

                 100P = 200

                 P = 2


c.
Q = 2000 – 100(0)

                 Q = 2000


        d.     0 = 2000 – 100P
   

                100P = 2000 – 0

                 P = 20

         e.     Slope = ΔQ/ΔP = 100        

                 εP = 100 x 6/1400 


                 εP = 100 x 0.0043
                 εP = 0.43
Chapter 5

1.
a. 
The coefficient of Pj (1.2) is greater than that of Pa (.75).  This implies that consumers perceive 



Japanese luxury cars (e.g., the Acura, Lexus and Infinity) as being close substitutes  for 



European luxury cars (e.g., BMW, Volvo, Mercedes and Audi) than are American luxury cars 



(e.g. Lincoln Continental and Cadillac).  Taste and perception as to what is a substitute for a 



particular product is very subjective.  However, we do recall that auto magazines were at one 



time very skeptical about whether Japanese cars could ever supplant in American consumers’



minds about the status, quality and image of the German luxury cars.  Recent statistic indicate 



how successful the Japanese cars have been in taking market share away from the likes of



BMWs and Mercedes in the U.S. luxury car market.  

b. The coefficient of I (1.6) is greater than 1, indicating as expected that this is a luxury or 

superior product.  


c.   The absolute value of the price coefficient (.93) indicates that demand is relatively inelastic.



This is not surprising, given the income levels of those who tend to buy these types of cars.

2.
Price: Average price of the furniture. If the demand for different models or types (e.g., dining room, bedroom, living room furniture) is estimated, then the average price of each type must be used.


Tastes and Preferences: Amount of advertising expenditures. (Information about buyers’ background such as age, occupation, level of education, could be used as proxy variables for taste and preferences for different models or styles of furniture.)


Price of Related Products: If this is the demand for the furniture of a particular company, then its competitors’ prices could be included. Otherwise, a key “complementary” product would be housing prices... or perhaps, housing sales, new home sales etc.)


Income: Per capita income, disposable income, personal income, GNP. 


Cost or Availability of Credit: The key question is which interest rate to use. Interest rates on major credit cards might be useful, but they do not vary too often. Perhaps, the prime rate or the rate on a selected short-term government security such as the one-year T-bill rate could be used. Mortgage rates could be used but they would tend to affect demand for furniture via their impact on housing sales.


Number of buyers: Number of households (as opposed to individuals) would probably be the best measure of this variable.


Future Expectations: This is the most difficult variable to measure. Instructors may simply ask their students to “brainstorm” for possible measures.


Other Possible Factors: Instructors: we leave this for you to open for possible class discussion.

3.
Q
 = +15,000 - 2.80P + 150A + .3PPC + .35PM + .2PC


 = +15,000 - 2.80(7,000) + 150(52) + .3(4,000) + .35(15,000) + .2(8,000)



 = +15,000 - 19,600 +7,800 + 1200 + 5,250 + 1,600


Q =  11,250

a.
EP =
19,600
=
-1.74



11,250


EA =
  7,800
=
.69



11,250


EPC =
  1,200
=
.10



11,250


EM =
  1,600
=
.47



11,250


EC =
  1,200
=
.14



11,250


According to the regression results, the key variable is price. The price of a minicomputer does seem to have some impact on the workstation’s sales (i.e., cross elasticity = .47) but the results indicate that the price of the PC as well as the competitor’s price does not appear to have much of an impact. 


The results indicate that customers are extremely price sensitive. Therefore, the firm should be very careful about how it prices the product. If it also happens to be selling PCs and minicomputers, then the prices of these products do not seem to have much of an impact on the sales of its workstations. However, it is quite possible that a price reduction in workstations could have a substantial impact on the sales of PCs and minicomputers. However, the above regression results cannot tell us what this impact might be.

b.
A one-tail test can be used for each of the variables. The use of a two-tail test would not change any of the findings. The t test indicates that the impact of the competitor’s price on the product in question is not statistically significant.

c.
Interest rates might well have an impact on sales. However, it would be more appropriate in a time-series analysis of sales. The price relative to performance (e.g., price per MIP) might also be an important variable. However, it too would be more appropriate in a time series analysis. And unlike the case of interest rates, the time series data on this variable might not be available simply because the workstation is a relatively new product.

4.
Variable
Coefficient
Std. Error
T-Stat.
2-Tail Sig.

C
91.322086
11.404689
8.0074157
0.000

Price
-0.0060524
0.0009809
-6.1701311
0.000

R-squared
0.760338
Mean of dependent var
21.07143

Adjusted R-squared
0.740366
S.D. of dependent var
4.843144

S.E. of regression
2.467789
Sum of squared resid
73.07979

Durbin-Watson stat
1.758028
F-statistic
38.07052
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Log likelihood
-31.43260
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	Month
	Price
	Quantity
	
	

	January
	$12,500
	15
	
	

	February
	$12,200
	17
	Regression Output

	March
	$11,900
	16
	Constant
	91.32209

	April
	$12,000
	18
	Std. Err. of Y Est.
	2.467789

	May
	$11,800
	20
	R. Squared
	0.760338

	June
	$12,500
	18
	No. of Observations
	14

	July
	$11,700
	22
	Degrees of Freedom
	12

	August
	$12,100
	15
	
	

	September
	$11,400
	22
	
	

	October
	$11,400
	25
	X Coefficient(s)
	-0.00605

	November
	$11,200
	24
	Std. Err. of Y Est.
	0.000981

	December
	$11,000
	30
	
	

	January
	$10,800
	25
	
	

	February
	$10,000
	28
	
	


Scatter Graph—Automobile Dealership
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5.
Q
=
- 5200 - 42P + 20PX + 5.2I + .20A + .25M



=  - 5200 - 42(500) + 20(600) + 5.2(5500) + .20(10,000) + .25(5000)



=  - 5200 - 2100 + 1200 + 28,600 + 2000 + 1250


Q
=
17,650

a.
EP =
- 21,000
=
-1.18



  17,650

               EX =
12,000
=
.68



17,650

               EI =
28,600
=
1.62



17,650

               EA =
 2,000
=
.113



17,650

               EM = 
  1,250 
=
.07



17,650

b.
This firm should be very concerned because income elasticity is relatively high (i.e., the product is “superior”).

c.
This firm might want to cut its price to increase its sales because the product is price elastic (although only barely). However, if its leading competitor retaliates, the firm must expect to be affect substantially because its cross price elasticity is relatively high.

d.
The R2 indicates that about 55 percent of the variation in quantity demanded can be explained by the variation in the independent variables. The F of 4.88 indicates that this result is statistically significant at the .05 level.

Forecasting

1.
January 
55.4
July
87.5


February
65.2
August
78.4

          March
79.9
September
93.9


April
104.3
October
109.6


May
105.2
November
140.6


June
96.4
December
151.8

3.
a.
7.7%


b.   906,000 x 1.077 = 975,762


c.  
Annual growth rates appear to decrease at first, then increase:



2002     10.0%                 2008     6.0%      



2003
     9.1                     2009     7.0



2004       7.9                     2010     8.0 

               2005        6.9                    2011      9.0



2006        6.0                    2012    10.0



2007
      5.1



If the recent upward trend is expected to continue, then an 11% increase to $1,005,660 could



be a good forecast.  A more conservative forecast would be to take, for instance, the average of



2010 – 2012 which is 9% and project 2013 sales to be $987,540.

5.
Q = 1.015 x [1376.0 – 17.1(40) – 3.7(37) + 4.2(8)]

    = 1.015 x (1376.0 – 684.0 – 136.9 + 33.6)

    =  597.5

7.
a.
In 2013, t = 6 so Q = 1,000 + 100•6 = 1,600
b.
Quarterly sales are: 
Quarter 1 = 0.8·400 = 320





Quarter 2 = 1.0·400 = 400





Quarter 3 = 1.25·400 = 500





Quarter 4 = 0.95·400 = 380

9.
a.
Three-month centered moving average:


February
$513


March
517


April
520


May
 540


June
 573


July
 603


August
 603


September
583


October
547


November
513

b.
October
$550


November
510


December
480


January forecast
$513

c. In general, since the annual pattern is quite seasonal, the moving average forecast is not a good one. It is difficult to say whether the January forecast is reliable. If there is an overall upward trend, then the $513 for next January may not be a bad forecast. However, forecasting February from the data is more risky. The three-month moving average (using November and December actuals and the January forecast) forecast would be $501. This is opposite of the previous year’s pattern in which February had higher sales than January.


Chapter 6

1.
a.
The regression which was calculated, a Cobb-Douglas function, was a power function, which when translated into logarithms converts to a straight-line regression. Thus,


Q = aLbKc becomes


log Q = log a + b(log L) + c(logK),


where Q = quantity, L = labor and K = capital.


When the regression was calculated (using a software package), these were the results:


log a = -.13489
R2 = .98895


b = .825054
t statistic for b = 2.522783


c = .345781
t statistic for c = 2.194156


The coefficient of determination, R2 is very high, showing that most of the variation is explained by the regression equation. The two t-statistics are also sufficiently high to establish the b and c coefficients as statistically significant.
b.

Labor
Capital
Actual Quantity
Estimated Quantity

250
30
245
226.1


270
34
240
251.6


300
44
300
300.0


320
50
320
330.7


350
70
390
400.0


400
76
440
459.5


440
84
520
514.6


440
86
520
518.8


450
104
580
564.4


460
110
600
586.0


460
116
600
596.9


Based on the regression equation, estimated production is shown in the fourth column of the above table.

c.
The sum of the two coefficients, b and c, is greater than 1 (.825 + .346 = 1.171). Therefore, the production function exhibits increasing returns to scale.

d.
The elasticities of production of the two factors are their respective coefficients, b and c.

e.
The marginal product of labor is decreasing since the coefficient b is less than 1. 

a. and b.

	Variable Factor
	Total Product
	Average Product
	Marginal Product

	0
	0.0
	
	

	1
	7.5
	7.5
	7.5

	2
	15.6
	7.8
	8.1

	3
	23.7
	7.9
	8.1

	4
	31.2
	7.8
	7.5

	5
	37.5
	7.5
	6.3

	6
	42.0
	7.0
	4.5

	7
	44.1
	6.3
	2.1

	8
	43.2
	5.4
	-0.9

	9
	38.7
	4.3
	-4.5

	10
	30.0
	3.0
	-8.7



Note that the marginal product was calculated by finding the intervals between quantities for each addition of one variable factor. If the marginal product had been calculated as the first derivative of total product with respect to variable factor, the results would have been somewhat different.

c.


[image: image2.png]



5.
a.
A regression was calculated for the observations given in the problem. The data were translated into logarithms and then a straight-line simple regression was computed. The result, in the log form of the equation is as follows:



log Q = 1.889 + .414 log M


The estimated quantities compared to the actuals (when anti-logs are taken) are:

Actual Quantity
Estimated Quantity


450
450


430
422


460
475


490
510


465
468


550
521


490
487


The coefficient of determination (R2) is .84 and the t-test for the b-coefficient is 5.1.

b.
The above results are fairly satisfactory. The coefficient of determination is relatively high, and the t-statistic for the slope coefficient is significant. The estimated results, shown above, are, in most instances, quite close to the actuals. Probably, some improvement could be obtained if a second variable input, such as utility bills, had been utilized as a second independent variable.

c.
The formula for marginal product is bQ/M. The marginal products (based on estimated quantities) are shown below:

Materials
Estimated Quantity
Marginal Product

60
422
2.91


70
450
2.66


77
468
2.51


80
475
2.46


85
487
2.37


95
510
2.22


100
521
2.16


The results point to diminishing marginal product.

7.
Vehicles
Mechanics
Total Cost*

100
2.5
 $625,000


 70
 5.0
 545,000


 50
10.0
 550,000


 40
15.0
 615,000


 35
25.0
 835,000


 32
35.0
1,067,000

*There are obviously other costs involved in this operation. In this example, we are assuming that these two costs comprise the relevant costs for this decision.

a.
The use of 70 vehicles and 5 mechanics will minimize total cost.
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b.

Figure 6.1

9.
L
Q
MP
AP
MRP
W

	0
	0
	
	
	
	

	
	
	50
	
	175.00
	

	1
	50
	
	50.00
	
	100

	
	
	60
	
	210.00
	

	2
	110
	
	55.00
	
	100

	
	
	190
	
	665.00
	

	3
	300
	
	100.00
	
	100

	
	
	150
	
	525.00
	

	4
	450
	
	112.50
	
	100

	
	
	140
	
	490.00
	

	5
	590
	
	118.00
	
	100

	
	
	 75
	
	262.50
	

	6
	665
	
	110.80
	
	100

	
	
	 35
	
	122.50
	

	7
	700
	
	100.00
	
	100

	
	
	 25
	
	 87.50
	

	8
	725
	
	 90.63
	
	100

	
	
	-15
	
	-52.50
	

	9
	710
	
	 78.80
	
	100


a.
Based on the knowledge of the law of diminishing returns in relation to the three stages of production and without knowing the MP for the first three fishermen, we can surmise that the law of diminishing returns occurs with the addition of the fourth fisherman. This is because AP reaches its maximum at 5 fisherman and we know that the law of diminishing returns occurs just before this maximum is reached. 

b.
Stage I: 1 to 5 units of L


Stage II: 5 to 8 units of L


Stage III: 8 units of L and above

c.
7 L

d.
They would have to drop one crew member from the boat and use only 6 fishermen. A decrease in the price of fish to $2.75 per pound cause the company to drop one crew member the boat and use only 6 fisherman. An increase in the market price of fish to $5.00 would make it economically feasible to hire the 8th fisherman.

e.
Because the maximum catch in the short run for the boat is 725 pounds, the company would have to consider certain long-run actions. For example: 1) find more skilled fisherman 2) train the current crew to be more productive 3) seek out more abundant fishing areas 4) buy bigger or more modern boats 5) buy modern electronics equipment such as radar to find the fish more rapidly. 


Instructors may ask students to think of other possibilities.

11.
a.
Since the coefficients add to more than one (.75+.3 = 1.05), this production function exhibits increasing returns to scale.

b.
Labor
Capital
Quantity

100
0
132.9


120
0
161.0


150
 75
203.5


00
100
275.2


00
150
421.3


The existence of increasing returns to scale can be seen in the above table. For instance, the use of 150 units of labor and 75 units of capital is an increase of 50% over the use of 100 units of labor and 50 units of capital. The total product for the former (203.5 units) is 53% larger than the latter (132.9 units).

c.
With employment of 110 units of labor and 55 units of capital, the quantity produced will be 146.9 units compared to 132.9 units produced when labor is 100 and capital is 50. The change from 132.9 to 146.9 units represents an increase of 10.5%.

d.
If labor increases to 110 units from 100, while capital usage remains at 50, the quantity produced will be 142.8 units. This represents an increase of 7.4%. 

The table below shows the total product when labor is increased by intervals of 10 but capital

remains the same. The marginal product of labor is calculated at each point using the formula

bQ/L.

Labor
Capital
Quantity
MP of Labor

100
50
132.9
.997


110
50
142.8
.974


120
50
152.4
.953


130
50
161.8
.934


140
50
171.1
.917


150
50
180.2
.901


The last column of the table shows that the marginal product of labor declines as more labor is added.

e.
If capital were to increase by 10% from 50 to 55 while labor remains at 100, the quantity produced would increase to 136.8, an increase of about 2.9%.

f.
Labor
Capital
Quantity

100
 50
105.6


120
 60
126.7


150
 75
158.4


200
100
211.2


300
150
316.8


Since the two coefficients now equal 1 (.7+.3=1), the situation is one of constant returns to scale. Thus, for instance, when labor is doubled from 150 to 300, and capital is doubled from 75 to 150, the quantity produced increases from 158.4 to 316.8 a precise doubling of total production.

13.
a.
This is an IRTS production function. 

b.
Because this function is expressed in the table in a discrete rather than continuous manner, there are two “optimal” input combinations instead of only one. They are:



2Y and 6X
or
3Y and 4X.

c.
A decrease in the price of Y and an increase in the price of X will obviously cause the firm to use more Y and less X. That is, the firm will use either



4Y and 3X
or
6Y and 2X.
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Figure 6.5
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c.

Figure 6.7
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Chapter 7

1.
a. 
Q > 40 (allow +-5 for this answer)



MC is increasing over this range of output

b.
 Q = 60 +-5



AP of labor is at its maximum

c.
Q <= 60 +-5



MC < AVC over this range of output

d.
Q < 70 +-5


e.
$1,000


f.
Q = 22 + -2


g.
$55 (accept $52 - $58)

3.

	Q
	TC
	TFC
	TVC
	AC
	AF
	AVC
	MC

	0
	120
	120
	0
	X
	X
	X
	

	1
	265
	120
	145
	265
	120
	145
	145

	2
	384
	120
	264
	192
	60
	132
	119

	3
	483
	120
	363
	161
	40
	121
	99

	4
	568
	120
	448
	142
	30
	112
	85

	5
	645
	120
	525
	129
	24
	105
	77

	6
	720
	120
	600
	120
	20
	100
	75

	7
	799
	120
	679
	114.1
	17.1
	97
	79

	8
	888
	120
	768
	111
	15
	96
	89

	9
	993
	120
	873
	110.3
	13.3
	97
	105

	10
	1120
	120
	1000
	112
	12
	100
	127


5.
The following table represents all the relevant cost data for quantities 1 to 10. It has been assumed that the constant term in the equation (equaling 50) represents fixed cost. Marginal costs have been calculated as the differences in total cost as one unit of quantity is added (rather than using calculus. The interested student can make this calculation).

	

Quantity
	Total Fixed Cost
	Total Variable Cost
	Average Total Cost
	Average Fixed Cost
	
Variable Cost
	
Total Cost
	
Marginal Cost

	0
	50
	0.00
	50.00
	
	
	
	

	1
	50
	14.20
	64.20
	50.00
	14.20
	64.20
	14.20

	2
	50
	26.60
	75.60
	25.00
	12.80
	37.80
	11.40

	3
	50
	35.40
	85.40
	16.67
	11.80
	28.47
	9.80

	4
	50
	44.80
	94.80
	12.50
	11.20
	23.70
	9.40

	5
	50
	55.00
	105.00
	10.00
	11.00
	21.00
	10.20

	6
	50
	67.20
	117.20
	8.33
	11.20
	19.53
	12.20

	7
	50
	82.60
	132.60
	7.14
	11.80
	18.94
	15.40

	8
	50
	102.40
	152.40
	6.25
	12.80
	19.05
	19.80

	9
	50
	127.80
	177.80
	5.56
	14.20
	19.76
	25.40

	10
	50
	160.00
	210.00
	5.00
	16.00
	21.00
	32.20


7.
Instructors should have an interesting time discussing this question. We recommend that this question be answered in class by small groups of students (perhaps 4 to 6). Each group should be allowed a short time to discuss the problem and to reach a consensus about the cost estimate. We have found that it is extremely rare for two groups to arrive at the same estimate. We have also found that groups may not be able to agree upon a single estimate. 


There is no unique answer to this question because it all depends on the assumptions that one makes about the cost conditions. However, based on the strict criteria of relevant cost (i.e. incremental or variable cost), we suggest that the following estimate:

Boat fuel
$45

Travel expenses (gas, oil, and tires only)
18

Bait, etc.
50

Food
40

Beverages
  35



$188 or $9.40 per fish


Of course, it can also be argued that a certain amount of the food and beverage costs should not be included because he would incur these costs regardless of whether he goes fishing. Also, at the risk of stirring up a heated debate, instructors may also wish to consider the opportunity cost of Sarah’s time in cleaning the fish (and in fact why she has to clean the fish in the first place!)

9.
a.
This equation represents a quadratic cost curve. Total fuel cost (Y) is the dependent variable and quantity produced (X) is the independent variable. Since the cost function includes a positive squared term, marginal costs are increasing. The average variable cost curve is also increasing, while the total cost curve (which includes a fixed element, 16.68) probably exhibits a u-shape. The total cost curve rises at an increasing rate. Since the observations were taken for one plant over a period of time, time-series regression analysis was used.

b.
This is a time-series analysis of the steel industry. The total cost equation shown is a straight line. The marginal and average variable cost curves are horizontal, i.e. costs are constant. If $182.1 million is assumed to be fixed cost, then the average total cost curve will be declining. A twelve-year period is probably too long a period over which to assume that plant sizes and technology remained unchanged.

11.
a.

	Quantity
	Average Variable Cost
	Average Total Cost
	Marginal Cost

	0
	
	
	

	1
	57.10
	157.10
	57.10

	2
	54.40
	104.40
	51.70

	3
	51.90
	85.23
	46.90

	4
	49.60
	74.60
	42.70

	5
	47.50
	67.50
	39.10

	6
	45.60
	62.27
	36.10

	7
	43.90
	58.19
	33.70

	8
	42.40
	54.90
	31.90

	9
	41.10
	52.21
	30.70

	10
	40.00
	50.00
	30.10

	11
	39.10
	48.19
	30.10

	12
	38.40
	46.73
	30.70

	13
	37.90
	45.59
	31.90

	14
	37.60
	44.74
	33.70

	15
	37.50
	44.17
	36.10

	16
	37.60
	43.85
	39.10

	17
	37.90
	43.78
	42.70

	18
	38.40
	43.96
	46.90

	19
	39.10
	44.36
	51.70

	20
	40.00
	45.00
	57.10
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	Quantity
	Average Variable Cost
	Average Total Cost
	Marginal Cost

	0
	
	
	

	1
	63.00
	163.00
	63.00

	2
	66.00
	116.00
	69.00

	3
	69.00
	102.33
	75.00

	4
	72.00
	97.00
	81.00

	5
	75.00
	95.00
	87.00

	6
	78.00
	94.67
	93.00

	7
	81.00
	95.29
	99.00

	8
	84.00
	96.50
	105.00

	9
	87.00
	98.11
	111.00

	10
	90.00
	100.00
	117.00

	11
	93.00
	102.09
	123.00

	12
	96.00
	104.33
	129.00

	13
	99.00
	106.69
	135.00

	14
	102.00
	109.14
	141.00

	15
	105.00
	111.67
	147.00

	16
	108.00
	114.25
	153.00

	17
	111.00
	116.88
	159.00

	18
	114.00
	119.56
	165.00

	19
	117.00
	122.26
	171.00

	20
	120.00
	125.00
	177.00
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	Quantity
	Average Variable Cost
	Average Total Cost
	Marginal Cost

	0
	
	
	

	1
	60.00
	160.00
	60.00

	2
	60.00
	110.00
	60.00

	3
	60.00
	93.33
	60.00

	4
	60.00
	85.00
	60.00

	5
	60.00
	80.00
	60.00

	6
	60.00
	76.67
	60.00

	7
	60.00
	74.29
	60.00

	8
	60.00
	72.50
	60.00

	9
	60.00
	71.11
	60.00

	10
	60.00
	70.00
	60.00

	11
	60.00
	69.09
	60.00

	12
	60.00
	68.33
	60.00

	13
	60.00
	67.69
	60.00

	14
	60.00
	67.14
	60.00

	15
	60.00
	66.67
	60.00

	16
	60.00
	66.25
	60.00

	17
	60.00
	65.88
	60.00

	18
	60.00
	65.56
	60.00

	19
	60.00
	65.26
	60.00

	20
	60.00
	65.00
	60.00
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Figure 7.3

b.
In the first equation, diminishing returns occurs at 10 units of output, the point at which MC reaches its minimum point.


In the second equation, diminishing returns begins immediately after production starts.


In the third equation, diminishing returns does not occur over the range of output being considered.


In the first and second equations, the point of minimum average cost occurs at the point at which MC intersects the AC curve (i.e. approximately 17 and 6, respectively). The minimum point is never actually reached in the case of the third equation.

c.
Students should simply observe how the MC intersects the AVC and AC lines at their minimum points in the cubic equation; how MC is always above AVC in the quadratic equation, and how MC is actually equal to AVC and never quite intersects the AC line in the case of the linear equation.

13.
Although the numbers are fictitious, this problem is actually based on a study conducted by one of the authors. (See Philip K. Y. Young, “Family Labor, Sacrifice, and Competition: The Case of Korean Greengrocers in New York City,” Amerasia: The Journal of Asian American Studies, UCLA, Fall/Winter 1983. Mr. Lee’s opportunity cost of taking the job with the chemical firm is his foregone store profits before taxes of $175,000.)


However, in return Mr. Lee will receive the following:

Salary plus benefits
$95,000

Net rent ($50,000 minus taxes,
20,000


insurance, etc., of $300,000)

Interest income (9% of $300,000)
  27,000

Total
$142,000


On the surface, it could be argued that the benefit of taking the job is not sufficient to offset the opportunity cost of giving up his own business. However consider the points below.

a.
The long hours of work reduces the attractiveness of owning one’s own business.

b.
The profits have to be shared with his wife and brother. If he takes the job, his wife and brother may then decide to get their own jobs.

c.
Although the forecast is that the profits in his own business and his salary will increase at the same rate in the future, each involves its own risks. A downturn in the economy or increasing competition (particularly from other Koreans who open up their own stores) may sharply reduce profits. On the other hand, working for someone else entails the risk of being laid off.


Finally, there is always the argument of the “psychic benefits” that one receives by being his or her own boss. Instructors may wish to discuss this further, particularly in light of the extremely long hours that one work in owning and operating a business.

15. 
a.
CRTS


b.
k = 1 


c.
LAC(1) = 2
d. No it would not change. This is due to the fact that the production function has CRTS.
Chapter 8

1.
a.
FALSE
Not if its loss is less than its fixed cost. See explanation of problem 1.

b.
FALSE
Even a pure monopoly has to consider the possibility of demand falling below the level sufficient to earn a profit. (For example, even if Polaroid continues to have a monopoly on cameras that use instant developing film, can they stop the erosion in demand due to the one-hour photo developing machines and cameras that record images electronically on discs?)

c.
TRUE
Other factors held constant, the entry or exit of firms will theoretically lead to this condition.

d.
TRUE
In order to maximize revenue, a firm will price its product at the point where MR=0. By implication, this must be a lower price than the point where MR=MC.

e.
TRUE
If P>AVC but P<AC, then the company will cover some of its fixed costs; thus, loss will be less than fixed cost.

f.
FALSE
Price will be more than MR.

g.
FALSE
This depends on the demand for its product. The demand curve can shift to the left. While a monopoly may earn profits in the short run, the long run monopoly profits are often eroded as competition and changes in technology make monopolies vulnerable.

3.
Given the market price and its cost structure, this firm will be incurring a loss. However, this loss will not be as large as its fixed cost. In other words, this firm will have a positive contribution margin. In the short run, it should remain in operation. In the long run, it may have to consider dropping out of this market if the price does not rise above its average cost or if it cannot manage to lower its average cost below the market price. However, other firms may decide to drop out before it does and their actions may cause the market price to rise (i.e., a long run leftward shift in supply). Furthermore, for some reason, demand may increase in the long run, thereby causing price to rise (i.e., a long run rightward shift in demand).

5.
A “good” firm
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Given market price P1, the firm is able to keep its cost structure low enough so that P = MC above AC.


A “lucky” firm
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Figure 8.6

Given its cost structure, the firm is able to make an economic profit because the market price is so high.
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Figure 8.1

b.
Yes. If P = $50, the firm should produce 18 units and earn an economic profit of $108.72.

c. If P = $35, then the best that the firm could do by operating would be to produce 14 units (i.e., by following the MR=MC rule). However, this would cause it to lose $136.36, a sum greater than the implied fixed cost of $99.96 (rounded to $100). Thus the firm should shut down. 

9.
a.
P* = $1090.

b.
The above price would enable a firm to earn a maximum amount of total profit in the short run. However, it may want to consider charging a higher price if it wanted to position its product as a “premium” product. It might also want to set a higher price if it suspected that future competition would eventually force all competitors to lower their price. Without more specific data about these other considerations, it would be difficult to suggest a specific price that is higher than $1090. As a generalization, we can only say that the firm would set a higher price if it gives greater priority to goals mentioned above.

c.
The firm would want to consider setting a price lower than $1090 if it wanted to increase its revenue (i.e., market share). As can be seen in the numerical example, if the firm charged $850, its total revenue would be $850,000 (as compared to $763,000 at the price of $1090). In fact, it could continue lowering its price in order to increase its revenue up to the point at which MR=0 (not shown in the table). 


There may be other reasons for lowering the price. For example, the firm may wish to use the strategy of “learning curve pricing” (see Chapter 8). It may also choose to be an aggressive price-cutter in an oligopolistic market.

Chapter 8 B

1.
Average variable cost:


Materials
$30


Manufacturing labor (3x8)
24


Assembly labor (1x8)
8


Packing materials
3


Packing labor (6/3)
2


Shipping
  10

Average variable cost
$77


Total fixed cost
$120,000

a.
Q = 120000/(100-77) = 120000/23 = 5217

b.
TR = 5217 x 100 = 521700

c.
Quantity
2,000
4,000
6,000
8,000
10,000
TR
200,000
400,000
600,000
800,000
1,000,000
TFC
120,000
120,000
120,000
120,000
  120,000

TVC
154,000
308,000
462,000
616,000
  770,000
Profit
 -74,000
 -28,000
 18,000
 64,000
  110,000
3.
a.
Q = 30000/(25-10) = 30000/15 = 2000

b.
2000 x 25 = 50000

c.
TR (3000 x 25)
75,000

TFC
30,000


TVC (3000 x 10)
30,000

Profit
15,000

d.
Q = 37500/(25-10) = 37500/15 = 2500

e.
2500 
= (37500+15000)/(P-10)



= 52500/(P-10)


2500P - 25000 = 52500


2500P = 77500


P = 31

5.
a.
5000 = 50000/(P-20) 



5000P - 100000 = 50000


5000P = 150000


P = 30

b.
5000 
= (50000+30000)/(P-20)



= 80000/(P-20)


5000P - 100000 = 80000


5000P = 180000


P = 36

c.
Q 
= 50000/(36-30)



= 50000/6



= 8333

7.

Last Year
Future
TR
250,000
200,000
TFC
100,000
100,000

TVC
100,000
100,000
Profit
50,000
0


No, they will no longer be profitable.

9.

Perfect Lawn
Ideal Grass
a.
Q = 200000/100 = 2000
Q = 400000/150 = 2667

b.
(Qx100) - 200000 = (Qx150) - 400000



200000 = 50Q


    4000 = Q

TR
(4000 x 250)
1,000,000
(4000 x 250)
1,000,000
TFC

 200,000

 400,000

TVC
(4000 x 150)
600,000
(4000 x 100)
 400,000
Profit

200,000

 200,000

c.
4000 x 100
4000 x 150


————————— = ————————— =

(4000 x 100) – 200000
(4000 x 150) - 400000


400000/200000 = 2
600000/200000 = 3

d.
Ideal Grass will have the higher profit, since it has higher DOL.

TR
(4500 x 250)
1,125,000
(4500 x 250)
1,125,000
TFC

200,000

 400,000

TVC
(4500 x 150)
675,000
(4500 x 100)
 450,000
Profit

250,000

 275,000

Chapter 9

1.
a.
Their unit cost of goods sold might be lower because they could buy directly from the manufacturer. Also, if consumers are not brand-loyal, stores might be able to increase revenues by lowering price. Thus, private label products could be (and often are) more profitable to sell than national brands.

b.
Selling to stores could help to reduce excess capacity. If they then produce at maximum capacity, their unit costs would be minimized.

3.
a.
Note to Instructors: We found this problem to be a good application of the concepts. We also found that this makes a good in-class assignment. If your class size allows for this, divide the class into groups of 4 to 6 students and have each be prepared to report to the class their recommendation.


Please be aware that students may not realize at first that this problem assumes a constant MC (which therefore equals AVC). You may wish to provide this hint. However, it is interesting to let the students discover on their own about the nature of a linear total cost function.


It is interesting to note the different approaches that students use to solve this problem. Some use the more cumbersome “TR/TC Approach,” while others go right to the marginal analysis and begin comparing MR with (the constant) MC or AVC.

	PR
	PW
	Q
	TR
	MR
	E

	12.50
	10.00
	 6,000
	60,000
	
	

	12.00
	 9.60
	 6,500
	62,400
	 4.80
	-1.96

	11.50
	 9.20
	 7,000
	64,400
	 4.00
	-1.74

	11.00
	 8.80
	 7,500
	66,000
	3.20
	-1.55

	10.50
	 8.40
	 8,000
	67,200
	 2.40
	-1.38

	10.00
	 8.00
	 8,500
	68,000
	 1.60
	-1.24

	 9.50
	 7.60
	9,000
	68,400
	 0.80
	-1.11

	 9.00
	 7.20
	 9,500
	68,400
	 0.00 
	-1.00

	 8.50
	 6.80
	10,000
	68,000
	 -0.80
	 -0.90

	 8.00
	 6.40
	10,500
	67,200
	-1.60
	 -0.80


b.
$8.75 is definitely a “sub-optimal” price as far as the students are concerned, because at that price MR < MC. In fact, this price actually falls in the inelastic portion of the demand curve. Thus, it would not even yield maximum total revenue.


(The elasticity of demand between $12.50 and $8.00 is -1.24, indicating that demand is elastic over this price range. However, dividing up this range into smaller intervals of $.50 reveals that $8.75 actually falls in the inelastic position of the demand curve.)


In order to determine the profit maximizing price, we must first determine the firm’s marginal cost of production. We shall assume the following costs to be variable:

Paper
$12,000

Repro Services
 8,000

Binding
 3,000

Shipping
   2,000

Total Variable Cost
$25,000
(Total fixed cost = $20,000)

AVC = $4.16. Because it is constant, we can also state that it is equal to MC.


Based on the demand schedule above, an MC of $4.16 would fall somewhere between the retail price of $12.00 and 11.50.

c.
Let us assume that the retail price is set at $12.00 (a nice round number). At this level, total cost would be $47,040 (TFC = $20,000 and TVC = $4.16 x 6500). Total profit would be $15,360. Although this venture looks profitable, it does not seem to provide the students with economic profit. In fact, from an economic standpoint, each student would incur a loss because each student’s assumed share in the profits of $3072 is not enough to cover the assumed opportunity cost of $4000. Unless the students want the experience of running their own business, the “economics” of this venture dictate that they not start this company.

d. Given the bookstore’s costs (which we do not know), $8.75 may very well be its optimal price. Moreover, the store manager may want to consider the book as a “loss leader” or at least an item whose low price might attract customers into the store.

5.
a. and b.


Firm’s Demand Curve
Industry Demand Curve

	
Price
	
Quantity
	Total Revenue
	Marginal Revenue
	
	
Price
	
Quantity
	Total Revenue
	Marginal Revenue

	10.00
	2
	20
	
	
	10.00
	14
	140
	

	9.00
	10
	90
	8.75
	
	9.00
	17
	153
	4.33

	8.00
	18
	144
	6.75
	
	8.00
	20
	160
	2.33

	7.00
	26
	182
	4.75
	
	7.00
	23
	161
	0.33

	6.00
	34
	204
	2.75
	
	6.00
	26
	156
	-1.67

	5.00
	42
	210
	0.75
	
	5.00
	29
	145
	-3.67

	4.00
	50
	200
	-1.25
	
	4.00
	32
	128
	-5.67

	3.00
	58
	174
	-3.25
	
	3.00
	35
	105
	-7.67
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Figure 9.1

      c., d., e.
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Figure 9.2


The range of changes in marginal costs without impact on price is shown on above graph. It is the vertical distance between the two marginal cost curves vertically below the kink.

7.
a.
P= $25 and the firm is earning a short-run positive economic profit.
b.
As new competitors enter the market, economic profit would decrease, eventually reaching zero.

c.
In the long run, the firm will lower its price to $15, reduce output, and will earn zero economic profit.
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d.  In the long run, the firm’s demand curve will rotate inward, the price doesn’t change, but the equilibrium quantity decreases.

e.  The demand in part d represents a decrease in market share for the representative firm.

9.
a.
Regardless of their cost structure, all three would be earning less money because the demand is price inelastic over this range of prices.


b.
Perhaps, depending on their respective marginal costs.

11.
a.
Monopolistic competition: different prices mean that we have a differentiated product market. 
LR equilibrium means no incentive to change and free entry and exit.

b.
P=AC in equilibrium; 
AVC=AC-AFC, 
AFC=FC/Q=500/100=5 for all firms. Therefore:




Salamandra’s

Genoa’s 

Domino’s 

Four Star




AVCs=$6.00,

AVCg=$6.00,

AVCd=$4.00,

AVC4=$3.00


c.
No, they are not; with LR equal in monopolistic competition, each firm earns zero profits.


d.
(P-MC)/P=1/elasticity. Given P and elasticity given we solve for MC in each case:




Salamandra’s

Genoa’s 

Domino’s 

Four Star




MCs=$6.00,

MCg=$7.00,

MCd=$4.00,

MC4=$3.00


e.
If MC<AVC then AVC is decreasing, if MC>AVC then AVC is increasing. Comparing MC and AVC for each firm we find:





Salamandra: flat; Genoa’s: up; Domino’s: flat;
Four Star: down


f.
All four are on the downward part of their AC. In equilibrium, AC is tangent to downward sloping demand in LRMCE.


g.
The Lerner index (also known as the inverse elasticity rule), used in part d above, answers this question. Based on elasticity, we know that Genova’s has the smallest markup (4/11th=36.4%); Domino’s has the largest markup (55.6%).
13. 
a.
MR has the same intercept and twice the slope as inverse demand so:



MR(Q) = 8 – 2Q 
for 
Q ≤ 2.

b.
MR(Q) = 10 – 4Q
for
Q ≥ 2.

c.
MR = MC= 3 occurs at Q > 2 using the MR equation in part E.



But this equation is only true for Q ≤ 2.

d.
Similarly, MR = MC = 3 occurs at Q < 2 using the MR equation in part F. 



But this equation is only true for Q ≥ 2.



MC = 3 passes through the jump discontinuity in MR. 



In this instance, it makes sense for the firm to produce 2 units of output.



If instead MC = $4, then MR = MC occurs at Q = 2 given the MR curve associated with part E. 


The firm should maintain a production of 2 units of output.



If instead MC = $2, then MR = MC occurs at Q = 2 given the MR curve associated with part F. 


The firm should maintain a production of 2 units of output.



This is an example of “sticky prices” 



The idea is that costs can vary and an oligopolistic firm may wish to maintain price (and 
quantity) in order to not upset the oligopolistic bargain.
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The jump discontinuity in MR is shown in red in the diagram. If marginal cost passes anywhere 
through this gap the appropriate output is Q = 2. 



This implies that prices are “sticky” because they do not change despite a range of changes in

 marginal cost.

15.
a.
This firm controls 40% of the market (this is easily seen given P = $0).

b.
The current price is $6, the intersection of followership and non-followership demand.

c.
Panel B depicts a market in which niche players have a stronger brand identity. 



In Panel A we see that the firm would control the entire market at any price below $2. 



In Pane B we see that even at a price of $0, the firm only controls 80% of the market. 



One can infer that at least some customers of the alternative varieties are willing to resist 
switching even at a very low price in Panel B, but not in Panel A.
Chapter 10

1.
If 100 aircraft will be produced:


Fixed cost
$  50,000,000


Variable cost (100 x $2 mill)
  200,000,000

Total cost
$ 250,000,000


Markup % (10% of $400,000,000)
40,000,000


40,000,000/250,000,000 = 16%


If 150 aircraft will be produced:


Fixed cost
$  50,000,000


Variable cost (150 x $2 mill)
300,000,000


Total cost
$ 350,000,000


Markup % (10% of $400,000,000)
40,000,000


40,000,000/350,000,000 = 11.4%

3.
The marginal cost of paper is the sum of the marginal cost of pulp plus the marginal cost of conversion. The marginal revenue is calculated as follows:


Demand for paper
P
= 135 - 15Q


Total revenue
PQ
= 135Q - 15Q2

Marginal revenue
MR
= 135 - 30Q


All relevant numbers are shown in the following table:




MC
MC
MC
MR


Quantity
of Pulp
of Converting
of Paper
of Paper 


1
18
10
28
105



2
20
15
35
 75



3
25
20
45
45



4
33
25
58
15



5
43
30
73
-15


The optimum production point occurs at a quantity of 3 (tons). At that point the marginal cost of producing the pulp is just equal to the open market price. The company can thus produce the pulp in house. The price of a ton of paper when 3 tons are produced will be $90.

5. 
a.
(x*,y*) = (25, 50)

b.
pX = $650 and pY = $275

c.
 = $8,000

d.
(TRY/(x is the extra revenue generated in y by being able to charge a higher price for each y sold when x sales increase by one unit. In this instance, (TRY/(x = $50, so that ¼ of the revenue generated by the last unit of x is due to its impact on y prices. By contrast, (TRX/(y is the extra revenue generated in x by being able to charge a higher price for each x sold when y sales increase by one unit. In this instance, (TRX/(y = $75, so that ¾ of the revenue generated by the last unit of y is due to its impact on x prices.

e.






[image: image5]
7. 
a.
(x*,y*) = (20, 40)

b.
pX = $600 and
pY = $300

c.
 = $4,000

d.
(TRY/(x = 0 and   (TRX/(y = 0. The two products do not affect each other.
9.      When TC = $15,000, profit = $21,000, strawberries = 1,800 flats, melons = 1,200 cartons. 

When TC = $25,000, profit = $29,000, strawberries = 2,700 flats, melons = 1,800 cartons.

11.
The authors would favor the highest possible revenue. The highest revenue would take place at a price lower than if profits were maximized. Thus students would be on the side of the authors.

Figure 10.1
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Since the demand curve has a negative slope, the unit price will be lower at Qs (where revenue is maximized) than at Qp (where profit is maximized).

13.
It can be assumed that the $30 purchase cost per pair is constant. In such a case the following formula can be used to arrive at price:



Ep
-1.8


P = AC ———— = 30 ———— = 30(2.25) = 67.50



Ep + 1
-0.8 


Or we can arrive at the same answer by employing the mark-up formula:



Ep
-1.8


(1 + M) = ———— = ———— = 2.25



Ep + 1
-0.8 


M = 1.25


Therefore, the mark-up in dollar terms is 1.25(30) = 37.50, and, therefore, the price will be $67.50.

15.
a. εp = %ΔOutput/%Price

                   = 20%/-5% = -4


b.  Optimal markup


      (1 + M) = εp/(εp + 1)

                
  = -4/(-4 + 1)





                            =  -4/3

                            =  1.333

                        M = 1.333 – 1

                             = .333 = 33.3%

         

Optimal price




 P = MC x εp/(εp + 1)




    = 100 x -4/(-4 + 1)

                 =  100  x -4/-3


                 =  133.33

Chapter 11
1.
a.
100% of cherry owners and 100% of lemon owners sell if P>$8,000. If P < $8,000, then no cherry owners sell but 100% of lemon owners sell (as long as P > $3,000.

b.
Since buyers are risk neutral they are willing to pay a weighted average of the market clearing prices in the good and bad segment.
Pwtd = s·Plemon + (1-s)·Pcherry. With s = 0.1, the weighted average price is $9,400 = 0.1·$4,000 + 0.9·$10,000. 10% of cars will be lemons.

c.
With s = 0.25, the weighted average price is $8,500 = 0.25·$4,000 + 0.75·$10,000. 25% of cars will be lemons.

d.
With s = 0.5, the weighted average price is $7,000 = 0.5·$4,000 + 0.5·$10,000. 100% of cars will be lemons and the price will decline to $4,000 because the weighted average price of $7,000 is below the reservation price of good used car owners. This is an example of the lemons problem. The asymmetric information has caused an adverse selection problem in the used car market.


e.
The weighted average price must be at least as large as the good used car owner’s reservation price. We simply must solve for r in the equation:



8000 = s·$4,000 + (1-s)·$10,000.



8000 = 4000s + 10000  - 10000s.



6000s = 2000.



s = 1/3.


When the portion of lemons is less than 1/3, there is no adverse selection problem in this used car market because both lemons and good used cars will be sold (at a weighted average price above the good used car owner’s reservation price).


When the portion of lemons is greater than 1/3, there is an adverse selection problem in the used car market because no good used car owner will be willing to sell.


f.
We would have the same result but simply at a different value of s. In fact, we already know the value of s from part (c). s = 0.5 provides a weighted average price of $7,000 equal to the reservation price. If the portion of lemons is less than 50% there would be no problem but if the portion of lemons is more than 50% the adverse selection problem would occur and all used cars sold would be bad.

3.
a.
This is a constant elasticity demand function. The price elasticity of demand is -2 and the quality elasticity of demand is +4.

b.
A(0) = 0;  A(5000) = 100/3 = 33.3;  A(10000) = 50;  A(15000) = 60;  A(20000) = 66.6.

c.
Average quality increases at a decreasing rate as price increases.

d.
X(5000) = 790;  X(10000) = 1000;  X(15000) = 922; and X(20000) = 790. Each of these answers is obtained using the CED function substituting the value of A(P) derived in part B in each instance.

e.
Since demand at a price of $10,000 is more than at $5,000 or $15,000 the demand curve must be backward bending somewhere between $5K and $15K. Formally, the price must be more than $5,000 and less than $15,000 at the point where it turns from being upward sloping to downward sloping (as price increases).


f.
Take the total derivative of demand and set equal to zero.



dX/dP = (X/(P + (X/(A∙dA/dP.


Note: The easy way to write derivatives with a CED function is to note that each partial is simply the exponent times X divided by the variable (in this instance P or A).



This means we can write the derivative as:  dX/dP =-2X/P + (4X/A)∙dA/dP.



But dA/dP = ((P + 10000)∙100 – 100P))/(P + 10000)2 = 1,000,000/(P + 10000)2, so:


dX/dP =-2X/P + (4X/A)∙1,000,000/(P + 10000)2


Substituting A(P) into the above we have: 


dX/dP =-2X/P + (4X∙(P+10000)/100P)∙1,000,000/(P + 10000)2


Simplifying we obtain:


dX/dP =-2X/P + (4X∙10,000)/(P + 10000).



We further simplify this by finding a common denominator for the two terms:


dX/dP =(-2X∙(P + 10000) + (4X∙10,000))/(P∙(P + 10000)).



Further simplifying we obtain:


dX/dP =(2X∙(-P - 10000 + 20,000)/(P∙(P + 10000)).



dX/dP =(2X∙(10000 – P))/(P∙(P + 10000)).  

Equation ***


We wish to set dX/dP = 0. If a fraction equals zero, the numerator must equal zero. Since X > 0, the other term in the numerator must equal zero: 
10000 – P = 0. This implies that dX/dP = 0 when P = $10,000. We also see from Equation *** that 
dX/dP > 0 when P < $10,000 
and dX/dP < 0 when P > $10,000.


g.
This is most easily accomplished by programming A(P) and Q(P,A(P)) into Excel. The graphs act exactly as expected. Average quality increases at a decreasing rate as price increases. Demand is backward bending: for prices below $10K, demand is upward sloping; for prices above $10K, demand is downward sloping; and at P = $10K, demand is vertical.
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5.
To have a solution in which some good used cars are sold, we require that the reservation price for a given level of G (the inverse supply equation) is at least as large as the weighted average price derived in part (f).

The altered portion of lemons sold if G of the good used cars is sold is given by the new (d) equation, (d’):  The fraction sold is 1/2 + ½·G.


The fraction that are lemons is therefore:
(1/2)/(1/2 + 1/2 ·G) = 1/(1+G).


Similarly, the fraction of sold cars that are good is:
 G/(1+G).


(f’) PB(G) = (1/(1+G))·5000 + (G/(1+G))·10000.


(g’) The equality in (g) is to have a market price equal the inverse supply price:


PB(G) = PS(G) if:
(1/(1+G))·5000 + (G/(1+G))·10000 = 6000 + 3000G.


First divide both sides by 1000 to make the numbers more manageable.





(1/(1+G))·5 + (G/(1+G))·10 = 6 + 3G.


Next multiply both sides by 1+G to remove the denominator on the left hand side:





5 + 10G = (6 + 3G)·(1 + G)


Expanding we have:  5 + 10G = 3G2 + 9G + 6.


Placing all terms on the right hand side we have the following quadratic:





0 = 3G2 – G + 1.


This has NO solution according to the quadratic formula. This is readily seen by noting that the “radical” part of the quadratic is a negative number. The radical part, B2 – 4AC, in this instance is –11.


It remains to show that reservation price is always ABOVE weighted average price. The easiest way to show this is to simply check one value – therefore check G = 0.5.


If G = 0.5 then ¾ of the used cars are sold 2/3 of which are lemons and one third of which are cherries.


The market price for this alternative is PB(0.5) = 2/3·5000 + 1/3·10000 = $6,667.


The reservation price required to sell half the good used cars is according to PS(G) is:


PS(0.5) = 6000 + 0.5·3000 = $7,500.


The price demanded by good used car owners in order to have half of them be offered for sale is more than consumers would be willing to pay. 


The only solution for this market is for all used cars to be lemons.
7.
a.
People will shop for the week based on the days that the grocery stores are open. Some new sales will occur due to being open an extra day but it may not make up for the added labor costs incurred.


b.
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c.
White’s dominant strategy is to open Sundays. Gray’s dominant strategy is to open Sundays. Therefore, Open, Open is  a dominant strategy equilibrium. This strategy is not, however profit maximizing as noted above.


d.
Since this game is played repeatedly, each firm is likely to be able to signal via its actions that it wishes to close on Sunday. Eventually both firms are likely to learn that this is the best strategy – of course there is always the incentive to cheat on the bargain. It is worth noting that some states have “Blue Laws” that help firms achieve the Closed/Closed solution via government fiat.

e. This is an example of a prisoners’ dilemma because the dominant strategy equilibrium is dominated if each firm can be convinced to not cheat and remain closed on Sundays.
9.
If negotiations cannot be explicitly agreed to (perhaps for legal reasons), then there is a greater need to have a recognizable outcome – or a focal point solution. The key skill is in formulating the problem so that the seemingly natural outcome is the one that is most advantageous to you.

11.      a.  Any dominant strategy equilibrium is also a Nash equilibrium. This is discussed in Tables 11.1 and 11.2

         b.  A game may have a Nash equilibrium even if it does not have a dominant strategy equilibrium. This is discussed in Tables 11.1 and 11.2


c.
Yes a firm can determine from the options available to the other firm that some strategies are more likely than others. If an opponent has a dominant strategy then it is likely that the firm will choose that strategy.  As a result, the opponent can use that information to determine the optimal strategy. This is discussed in Table 11.2.


d. 
No, a dominant strategy equilibrium means that one strategy is dominant for each player. Therefore there can be only one DSE – and it only exists if all players have a dominant strategy.
Chapter 12

1.
a.
Calculation of net present values


Project C
Cash Flows
PV of Cash Flows

Year 0
$-40,000
$-40,000


Year 1
10,000
   8,929


Year 2
10,000
   7,972


Year 3
47,000
  33,454

Net present value

 $10,355


Project D
Cash Flows
PV of Cash Flows

Year 0
$-40,000
$-40,000


Year 1 
  20,500
  18,304


Year 2 
  20,500
  16,342


Year 3 
  20,500
  14,591

Net present value

$  9,237


Calculations of IRR


Project C
23.0%


Project D
25.0

b.
Project C has the higher net present value, while project D has the higher internal rate of return. Most financial economists would agree that the net present value is the better of the two measures, and when two projects are mutually exclusive and thus only one can be accepted, the project with the higher NPV should be selected. The difference in the ranking using the two measures is really due to the difference in the interest rate used for reinvesting cash flows. In the case of the NPV calculation, cash flows are reinvested at the cost of capital, while for the IRR calculation reinvestment occurs at the project’s IRR. The former assumption is usually the more reasonable one. Further, since the company’s objective probably is to maximize the value of the company, maximization of the net present value of its projects is consistent with the objective.


c.
3.
The net present value of the “no test” alternative $180,000, while if the test is performed the NPV is $171,000.  Thus it appears that Sam should proceed to mine without the additional test.  However, we must remember that we have not considered risk in this calculation; we have just compared the expected NPVs.  Chances are that the “no test” alternative is riskier.


Figure 12.3

5.
a.

Figure 12.2

b.

12 - 16.7
-4.7


Z = ————— = ——— = -.76



6.2
6.2 


Using the table for areas under the normal curve, -.76 equates to .2764. Thus, the probability of obtaining at least 12% (the required rate of return), is 77.6%.



0 - 16.7
-16.7


Z = ————— = ——— = -2.69



6.2
6.2


Again, using the table, -2.69 equates to .4964. Thus, the probability of the rate of return being at least 0 is 99.6%.

7. 
a.

PV (at 12%)

Cash flow
year 0
$-50,000.00



year 1
   8,928.57



year 2
15,943.88



year 3
 21,353.41



year 4
 12,710.36



year 5
   2,837.13

NPV

$ 11,773.35

b.
21.1% (or 21%, rounded off to nearest percent)




PV (at 21.1%)


Cash flow
year 0
$-50,000.00



year 1
8,257.64



year 2
13,637.72



year 3
16,892.30



year 4
  9,299.37



year 5
1,919.77

NPV

$         6.80

c.
Yes, this project should be accepted. The net present value is positive and, correspondingly, the internal rate of return is higher than the cost of capital.

9.
This offer is too good to be true. The calculations do not consider the fact that if the buyer borrows, he/she will have to make monthly payments of $266.93. Where do these come from? If they come from his/her money market account, then the original amount, $12,000, will have to be drawn down, and thus will not earn the interest which the dealer claims will be earned. Or else, the monthly payments will have to be made from the buyer’s earnings and will not be available for savings.

11.
a.
(.05)(240)+(.1)(280)+(.7)(320)+(.1)(360)+(.05)(400) = 320

b.
(.05)(-80)2+(.1)(-40)2+(.7)(0)2+(.1)(40)2+(.05)(80)2 = 


          320+160+0+160+320 = 960

       
σ = 30.98

c.
30.98/320 = .097

13.
If company furnishes the car, its cash flows will be as follows:


                                          Year 0
       Year 1
Year 2
       Year 3
Year 4

Original cost
$-15,000


Current cash flow:


Depreciation

$-3,750
$-3,750
$-3,750
$-3,750


Gasoline

-900
-900
-900
-900


Licenses & Ins.

-600
-600
-600
-600


Garaging

-300
-300
-300
-300


Maintenance

-250
-350
-450
-600


Total Expense

$-5,800
$-5,900
$-6,000
$-6150


Tax

2,320
2,360
2,400
2,460


Net Expense (a.t.)

$-3,480
$-3,540
$-3,600
$-3690


Add: Depreciation

3,750
3,750
3,750
3,750


Cash flow

$270
$210
$150
$60


Salvage (after tax)
_____
_____
_____
_____
1,500


Total cash flows
$-15,000
$270
$210
$150
$1,560


Present value
$-15,000
$245
$174
$113
$1,066


Net present value
$-13,402


If company pays mileage:


18000 miles at $.35 per mile 
$6,300
Annual cost 


After taxes (60%)
$3,780


Present value cost (4-year annuity at 10%)
$11,982


Present value cost of paying mileage is less than present value of furnishing car. Therefore, company should pay mileage.

15.
a.
kj = Rf + (km - Rf) x beta



  = .08 + (.14-.08) x 1.3 = .08 + .078 = .158 = 15.8%

b.
If Rm remains at 14%, then risk premium is only 5%:


kj = .09 + (05) x 1.3 = .09 + .065 = .155 = 15.5%


If Rm rises to 15%, the risk premium remains at 6%:


kj = .09 + (.06) x 1.3 = .09 + .078 = .168 = 16.8%

c.
kj = .08 + (.06) x .8 = .08 + .048 = .128 = 12.8%

17.
Calculate the net present value of certain cash flows at the risk-free interest rate of 4%.




Cert Eq.
Certain
PV


Year
Cash Flow
Factor
Cash Flow
at 4%


0
$-20,000
1.0
$-20,000
$-20,000



1
5,000
.9
4,500
4,327



2
5,000
.9
4,500
4,161



3
5,000
.9
4,500
4,000



4
15,000
.7
10,500
8,975


Net present value
$1,463


The net present value is positive, and the project can be accepted

19.
The results can be calculated in two ways:

a. Calculate NPV of each year’s value:  

Today       1          2         3         4         5         6        

                  70.0      80.0      86.0    89.4    90.2    88.2    84.7



The NPV in year 5 is lower than in year 4.  This indicates that the collection should be sold at 

the end of year 4.

         
b.
Calculate the growth rate each year.  The growth rate is actually the internal rate of return.    
 



When that becomes smaller than the cost of capital, the collection should be sold.





                        1            2            3            4            5             6

                               25.7%
   18.2%   14.4%     10.9%     7.6%      5.6%



IRR < k in year 5.


21.



Project A
Project B

Net present value
500
300


Standard deviation
125
100


Coefficient of variation
.25
.33


Project A’s NPV and standard deviations are higher than Project B’s. Therefore, the coefficient of variation should be used to obtain the relative standard deviation. The coefficient of variation for project A is lower, and since its NPV is higher, Project A is the preferred choice.


Chapter 13

1.
a.  $1,400,000

     
b.  $1,380,000

      
c.  $1,390,000

             
d. Gain; if the exchange rate is $1.42/€. XYZ would receive $1,420,000.

3.
a.  Net cash flow, year 1                                       €442,478

                    Net cash flow, year 2

                       626,517

 

  Net cash flow, year 3                                         623,745
       

  Total                                                              €1,692,740


              Investment                                                       1,666,667

  
  Net present value 
  €25,073

               b.   Net cash flow, year 1 (€600,000 x 1.15)         $508,850    



   
Net cash flow, year 2 (€800,000 x 1.10)           689,169




Net cash flow, year 3 (€900,000 x 1.05)  
   654,932
                     Total                                                              $1,852,951



Investment
2,000,000
 

   Net present value
$-147,049 


 c.   Although the net present value to the subsidiary is a small positive number, the NPV to the parent is significantly negative.  Therefore, the project should not be accepted if the company makes decisions based on returns to the parent company. 
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*This point represents a total cost of $550,000, but is difficult to differentiate on the graph from the optimal point representing $545,000.
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