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Unit 4- Factor Markets

Factor Market Terms

Derived Demand – The determined demand for resources, derived from the demand of the product

Marginal Product (MP) – The change in unit output produced from each additional unit of resource used

Marginal Revenue Product (MRP) – The change in revenue from each additional unit of resource used

Marginal Resource Cost (MRC) – The change in cost for each additional unit of resource used

Substitution Effect – The use of substitutes during a price change where the price and demand of both products move in the same direction

Output Effect – If a resource decreases in price, and thus drives down the price of product, and the product’s demand increases, the demand for all resources of that product will increase.  Likewise, a resource which increases in price, thus driving up the price of the product, and decreasing the product’s demand, will decrease the demand for the resources.  This moves price and demand in opposite directions.

Net Effect – The prevailing effect (substitution or output effect) decides how the demand for a resource reacts (moving together or opposite).

Elasticity of Resource Demand – Percent change in the quantity demanded/ percent change in price. 

Least Cost Combination of Resources- When last dollar spent on each resource yields the same marginal product; this is where resources are being completely used.

Profit Maximizing Combination of Resources – Point where MRP for each resource equals the price of its respective resource (MRP=MFC)

Marginal Productivity Theory of Income Distribution – Income is distributed according to contribution to society’s output

Wage Rate – Price paid per unit of labor services

Nominal Wage – Amount of money received per hour, day, or year

Real Wage – Nominal wages minus inflation. The quantity of goods and services a worker can obtain with nominal wages; real wages reveal the purchasing power of nominal wages.

Purely Competitive Labor Market – Market for labor in which competition is purely competitive, perfectly elastic.

Monopsony – Labor market in which a single employer has substantial buying power

Exclusive Unionism – Reduces the supply of labor by excluding certain workers, thereby driving up the wage

Occupational Licensing – Another way of restricting the supply of laborers.  Limits workers by forcing them to get a license

Inclusive Unionism – Does not exclude members, but pressures firms into raising wage rate

Bilateral Monopoly – A labor market in which there is a single “seller” and a single buyer

Economic Rent – Price paid for the use of land and other natural resources that are completely fixed in total supply

Incentive Function – A high price provides an incentive to offer more of a resource, whereas a low price prompts resource suppliers to offer less

Pure Rate of Interest – Interest paid on long-term, virtually risk free securities

Nominal Interest Rate – Rate of interest expressed in dollars of current value

Real Interest Rate – Rate of interest expressed in purchasing power (dollars of inflation) adjusted value

Usury Laws – Laws which implement a maximum interest rate a which loans can be made

Explicit Costs – Payment made by the firm to outsiders

Implicit Costs – Monetary income a firm forgoes when it uses its own resources

Economic Profit – Amount of profit earned after all costs

Normal Profit – Minimum payment necessary to retain entrepreneur

Factor Market Formulas:

Marginal Revenue Product= MRP

MRP = (change in total revenue)/(unit change in resource quantity)

ΔTR/ ΔQresource
Profit Maximization occurs when:

MRP=MFC

Elasticity of Resource Demand=ERD

ERD = (percentage change in resource quantity)/(percentage change in resource price)

%ΔQd / %ΔP
Least Cost Combination of Resource is achieved when

(MP of labor)/(price of labor) = (MP of capital)/(price of capital)

MPa /Pa = MPb /Pb
The profit maximizing combination of resources is where

(MRP labor)/(price labor) = (MRP capital)/(price capital) = 1

MRPa /Pa = MRPb /Pb= 1

In perfectly competitive labor markets,

D=MRP and S=MFC (for firm)

Firms will maximize profits when they hire at where MRC=MFP
Factor Market Mnemonic Device

The Profit Maximization Rule states profit maximization is achieved when MRP=MFC.  To remember this formula use the mnemonic device

Mr. Roscoe’s Products = Mmmm Fried Chicken

Or 

Most Radios Play= Mother Freaking Crap

Factor Market Concepts, Formulas, and Graphs    

Derived Demand – The demand for factors of production (resources) is derived from the demand for the products sold. As the demand for products being sold increases, the demand for the resources used to produce them increases as well.
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MRP and MFC (profit maximization) –A firm will always maximize profits where MRP=MFC, which is the profit maximizing formula.  This is not to be confused with the least cost formula below.  A firm will continue to hire more labor (or any other factor production) as long as it MRP is greater than or equal to MFC (MRP > MFC).  Once MFC is greater than MRP, the firm will use less labor (fire someone) because they are spending more money than they are making.


Substitution Effect –The substitution effect describes one resource being substituted for another. This occurs because a change in the price of a good makes it relatively higher or lower than the prices of other goods that might act as substitutes. For example, if the price of good X rises, and good X is easily substituted with good Y, more of good Y will be purchased. Which will increase the demand for good Y, which leads the price and demand of both X and Y to move in the same direction.

Output Effect – This is the opposite of the Substitution effect. When the price of X goes up and the demand for Y goes down or when the price of X goes down and the demand for Y goes up.  Sometimes, however, when one factor of production becomes cheaper, firms not only buy more of that factor, but also buy more of all factors, because they can produce more. If machines become cheaper, firms will use more and produce more of their product.  Because of this increased output, the firm must also hire more labor. In short, the price and demand of two resources move in opposite directions.

Net effect– The combination of the Substitution and Output effects is called the Net effect. If the substitution effect outweighs the output effect then its rules will apply.  If the output effect outweighs the substitution effect then the output rules will apply.



Elasticity of Resource Demand- Formula=  %ΔQd / %ΔP (percent change in quantity demanded / percent change in price).
Elasticity of resource demand is based on three factors:

· Resources that can be easily substituted by other resources are more elastic.

· If product demand is more elastic, resource demand will be more elastic.

· If a resource’s cost is a high percentage of total cost, the resource demand will be elastic. 
For example; 

· Labor to build a house = 70% of total costs

· Planting a Tree for the house= 5% of total costs

· This means that the labor is more elastic

Least-Cost Formula – To produce a given quantity of a good as cheaply as possible, a firm will use resources so that MPa /Pa = MPb /Pb because if MPa /Pa > MPb /Pb then the firm can allocate its resources more efficiently by buying more of resource A and less of resources B. 

Profit-Maximization Formula (For Two Resources) – To produce a given quantity of a good as profitably as possible, a firm will use resources so that MRPa /Pa = MRPb /Pb = 1 because if MRPa /Pa > MRPb /Pb then the firm can allocate its resources more profitably by buying more of resource A and less of resources B.   If you are profit-maximizing you are also least-cost producing.
Purely Competitive Labor Market

[image: image3.png]Labor Market

S=HIFC





In a purely competitive labor market, the supply curve of the individual firm is perfectly elastic because the wage cannot be raised or lowered by a single firm. Individual firms do not have enough power over the market and must be price takers.

Monopsony
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In a monopsonistic labor market, the MFC curve lies above the supply curve, forming “inverted chopsticks”.  This is because the firm must pay higher wages to attract more workers and all workers must receive the same pay.  The quantity produced by the firm is still determined using MRP=MFC. Wage is determined by the supply curve, not the MFC curve.

Land 

· An increase/decrease in demand doesn’t increase/decrease quantity supplied

· Economic rent is a “surplus payment”

· Money earned from land is also called unearned profit

· Demand for land depends on product price, land productivity, and the price of complementary resources

Interest – The price paid when taking out a loan.  It is not necessarily a resource, but can be used to acquire resources.  

Interest rates depend on:

· Length of the loan

· Risk (higher risk= higher rate)

· Loan size

· Taxability

“real” interest rate     5%                    The nominal interest rate includes inflation.

Inflation                  +5%                    Nominal int. rate – inflation = “real” int. rate Nominal int. rate       10%

Multiple Choice Questions

1. Which of the following do firms set equal to the wage level in order to maximize their revenue? 

a. Total Cost 

b. Average Variable Cost 

c. Marginal Revenue of Labor 

d. Marginal Revenue Product of Labor

2. If the MRP of labor at a firm is $5 an hour, and the wage is $4 an hour, what should the firm do? 

a. Hire more workers 

b. Fire more workers 

c. Stay at the current level of employment 

d. Cut back on hours of work

3. What does the law of diminishing returns mean, when applied to the MRP of labor? 

a. Workers enjoy work less as they work longer hours 

b. Firms make less profit as they sell more product 

c. Firms get less revenue per worker when they hire more workers 

d. Firms pay workers less as they hire more workers

4. A firm's labor demand curve will be the same as which of the following? 

a. The aggregate labor demand curve 

b. The MRP of labor curve 

c. The AVC curve 

d. The MP of labor curve

5. Goods X and Y are complementary goods. The price of Good X decreases. What probably happens to the wages of workers in the Y industry? 

a. Wage increases 

b. Wage decreases 

c. Wage stays the same 

d. Wage decreases, then increases

6. Which of the following most resembles a minimum wage? 

a. Tax 

b. Tariff 

c. Price ceiling 

d. Price floor

7. Which will most likely be caused by a minimum wage? 

a. Labor surplus 

b. Labor shortage 

c. New labor market equilibrium 

d. Goods and services shortage

8. Which of the following can act as a deterrent to work long hours? 

a. Minimum wage 

b. Progressive income tax 

c. Sales tax 

d. Increase in price of goods

9. If a firm is hiring workers correctly, then the last worker will have an MRP of labor of: 

a. 0 

b. 1 

c. -1 

d. It is uncertain

10. If the MRP of labor is greater than the wage, that means that: 

a. The firm is making a net profit 

b. The labor being used is profitable 

c. The firm is making a net loss 

d. The labor being used is not profitable

Use the chart to answer questions 11-13:

	Number of Workers
	Total Product
	Product Price

	0
	0
	$2

	1
	8
	$2

	2
	14
	$2

	3
	18
	$2

	4
	20
	$2

	5
	21
	$2


11.  What is the Marginal Revenue Product for the third unit of labor for the firm?

a.    $2
b.    $4
c.    $8
d.    $18

12.  If the firm pays its workers $4 an hour, how many workers will the firm hire?

a.   2

b.   3

c.   4

d.   5

 13. If the wage was raised to $12 an hour, how many workers will the firm now hire?

a.   0

b.   1

c.   2

d.   3

14. If one worker can pick $30 worth of grapes and two workers together can pick $50 worth of grapes, the:   
a.   Marginal revenue product of each worker is $25. 
b.   Marginal revenue product of the first worker is $20. 
c.   Marginal revenue product of the second worker is $20. 
d.   Lower wage rate but hire a larger number of workers than will a purely competitive employer. 

15. A firm hires more units of a resource if:   
a.   The price of the resource increases. 

b.   The productivity of the resource increases. 

c.   The price of the good being produced declines. 
d.   The price of a complementary resource rises. 

16. If the marginal revenue product of a factor of production exceeds the price of the factor the 

a. Firm should hire more then of that factor 
b. Firm should hire less of that factor

c. Firms is maximizing profit 

d. Firm should shut down 

17. A high skilled worker earns more than a low skill worker in part because 
a. A high skilled worker has a higher marginal revenue product 
b. Of government legislation 

c. The supply of a high skilled worker is more elastic 

d. The demand for a high skilled worker is more elastic 
Use the following information to answer questions 18-21:
	Labor
	Q
	TC
	TVC
	ATC
	AVC

	0
	0
	$100
	0
	-
	-

	1
	10
	110
	10
	11
	1

	2
	25
	120
	20
	4.8
	.8

	3
	35
	130
	30
	3.71
	.85

	4
	40
	140
	40
	3.5
	1

	5
	42
	150
	50
	3.57
	1.19


18. The marginal product of the 3rd worker is: 
a. 3 
b. 10 
c. 25 
d. 35 
19. Find the marginal costs to increase production from 25 to 35 
a. $1.00 
b. $1.50 
c. $2.00 
d. $5.00 
20. If the price is $2, how much would they produce? 
a. 10 
b. 25 
c. 35 
d. 40 
21. At a price of $2, what is the marginal revenue product of the 3rd worker?   
a. 20 
b. 25 
c. 35 
d. 70 

22. The demand for labor is called a derived demand because it depends on the:

a. Wage rate

b. Quantity of labor used

c. Demand for the goods and services the labor produces
d. Elasticity of the supply of labor

23. Which of the following best illustrates the concept of derived demand?

a. As income rises, the demand for TVs rises.

b. A fall in the price of cameras will increase the demand for film.

c. A fall in the demand for tires will reduce the demand for rubber.
d. When the price of gasoline rises, the demand for automobile repair falls.

24. If the marginal revenue product of labor increases (i.e., an upward shift of the MP curve), it will likely cause

a. An increase in the price of output produced with labor

b. An increase in labor demand 
c. An increase in labor supply

d. A fall in the wage paid to labor

25. “If a firm is earning an economic profit of zero, the it must be doing alright.” This means

a. A company’s economic profit equals its accounting profit

b. It is operating a loss

c. It has a normal profit

d. It must have low costs of production
Answer Key:

1. D

2. A

3. C

4. B

5. A

6. D

7. A

8. B

9. A

10. B

11. C

12. C

13. C

14. C

15. B

16. A

17. A

18. B

19. A

20. D

21. A

22. C

23. C

24. B

25. C
Multiple Choice Questions
1. In perfect competition, Marginal Revenue Product (MRP) is found by 

a. Multiplying Total Product by Price

b. Dividing Total product by marginal product

c. Multiplying marginal product by price

d. Dividing total revenue by units of resource

2. In markets other than perfect competition, MRP is found by

a. Marginal product times price

b. Change in total revenue divided by change in quantity of resource

c. Total revenue divided by total resource

d. Total profit divided by total product

3. More labor should be hired until

a. MRP = MRC (Marginal Resource Cost)

b. TR = TC

c. Product price  = MRC

d. MRP = change in resource Quantity

Use for Questions 4 – 7:

	Units of Resource
	Wage
	Total Product
	Product Price

	1
	$10
	5
	$3

	2
	$10
	12
	$3

	3
	$10
	16
	$3

	4
	$10
	18
	$3


4. What is the MRC (or MFC) of the 4th worker?

a. $40

b. $72

c. $10

d. $12

5. What is the MRP of the 2nd worker?

a. $21

b. $36

c. $16

d. $12

6. How many workers should be hired?

a. 1

b. 2

c. 3

d. 4

7. Why?

a. $48 > $30

b. Profit is greatest

c. MP is greatest

d. $12 > $10

Use for questions 8 – 10: 

	Units of Resource
	Wage
	Total Product
	Product Price

	1
	$8
	2
	$5

	2
	$8
	5
	$5

	3
	$8
	7
	$5

	4
	$8
	8
	$5


8. What is the MRC (or MFC) of the 2nd worker?

a. $16

b. $10

c. $8

d. $24

9. What is the MRP of the 4th worker?

a. $5

b. $40

c. $32

d. $20

10. How many workers should be hired?

a. 1

b. 2

c. 3

d. 4

Use for questions 11 – 15:

	Units of Resource
	Wage
	Total Product
	Product Price

	1
	$12
	4
	$10

	2
	$12
	10
	$9

	3
	$12
	15
	$8

	4
	$12
	18
	$7

	5
	$12
	20
	$6


11. How do you find the MRP of each worker?

a. MP x P

b. Greatest TR

c. MR / ∆Resource Quantity

d. Units of Resource x Product Price

12. What is the MRP of the 3rd worker?

a. $120

b. $30

c. - $1

d. $6

13. What is the MRC (or MFC) of the 5th worker?

a. $12

b. $60

c. $240

d. $72

14. What is the MRP of the 4th worker?

a. $126

b. - $1

c. $18

d. $6

15. How many workers should be hired?

a. 1

b. 2

c. 3

d. 5

Use the following for question 16:

	Quantity
	Total Product

	1
	5

	2
	15

	3
	30

	4
	40

	5
	48

	6
	53

	7
	55


16. Assume that this company sells its product in perfect competition at a market price of $100. It also hires its labor in perfect competition at a market wage of $800. How many workers will this company hire?

a. 4

b. 5

c. 6

d. 7

17. Other things equal, an increase in demand for a product will

a. Decrease the price of a resource used to make the product

b. Decrease demand for the resource used to make the product

c. Increase demand for the resource used to make the product

d. Increase the supply of the resource used to make the product

18. Other things equal, an increase in productivity of a resource will

a. Increase demand for the resource

b. Increase supply of the resource

c. Decrease price of the resource

d. Decrease demand of a resource

19. The productivity of any resource can be altered by all of the following except:

a. Quantities of other resources used with it

b. Quality of other resources used with it

c. Quality of resource itself

d. Quantity of unites employed

20. A firm can hire either robots or humans as a resource. If the price of robots increases, the firm will

a. Hire more robots

b. Fire humans so they can pay for the robots

c. Begin hiring humans instead of robots

d. Do nothing and wait for the price of robots to fall

21. The minimum wage rises from $9 to $11, and the quantity demanded of labor falls from 61 to 39 units. In this case, labor is

a. Elastic

b. Inelastic

c. Unit elastic

22. All of the following determine the elasticity of resources except:

a. Substitutability of resource

b. Supply of the resource

c. Ratio of resource cost to total cost

d. Elasticity of demand for product resource goes into

23. A monopsony is characterized by all of the following except:

a. There is only one employer for labor

b. A lack of a minimum wage

c. Labor that is relatively fixed in location and ability

d. Market does not determine wage rate

24. In competitive markets, the profit-maximizing combination of resources is reached when

a. Each resource is purchased at its cheapest possible price

b. Each resource’s MRP equals its price

c. MP of labor divided by the price of labor is equal to MP of capital divided by the price of capital

d. When the percent change in the quantity of the resource is divided by the percent change in the price of the resource and the quotient is equal to 1

25. Usury laws

a. Specify a maximum interest rate for loans within a state

b. Specify a minimum interest rate for loans within a state

c. Are intended to dissuade people from borrowing money and going into debt

d. Act similarly to a price floor

26. Explicit costs include all of the following except:

a. Labor

b. Land

c. Capital

d. Opportunity

27. Normal profit is:

a. An explicit cost

b. The implicit costs subtracted from the total revenue

c. The explicit costs subtracted from Total Revenue

d. The same as residual profits
28. The least cost combination of resources is reached when:
a. Total revenue is at its maximum
b. Total profits are maximized
c. The last dollar spent on each resource yields equal marginal product
d. Marginal revenue product for all resources is the same.
Key
1. C

2. B
3. A
4. C
5. A
6. C
7. D
8. C
9. A
10. C
11. C
12. B
13. A
14. D
15. B

16. B

17. C

18. A

19. D

20. C

21. A

22. B

23. B

24. B

25. A

26. D

27. A

28. C

Substitution Effect               P   D    or  P   D


-moves in Same direction!





Output Effect                       P   D    or  P   D


-moves in Opposite direction!
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