Elasticity

1.
Definition:

· We know that D curves slope downward:  if the price of computers falls, people will buy more computers.

· The next question is: How many more computers will be bought at the lower price?  A lot more? A little more?  In other words, how sensitive are buyers to the change in price?

· Elasticity is a measure of the price sensitivity of buyers and sellers.

· Elasticity is defined as:


Ed =  [P]

Qd] / [
In words: elasticity is equal to the percentage change in quantity demanded divided by the percentage change in price


Example 1:  Suppose that at a price of $1000 consumers buy 200 computers per month.  If the price falls to $800 consumers are observed to buy 300 computers per month.  What is the price elasticity of demand over this price range?

· Midpoint Formula: With specific price and quantity data, elasticity can be calculated as:


Ed = [(Q2 - Q1)/Q] / [(P2 - P1)/P]

where Qi and Pi  (for i = 1,2) represent two points off of a demand curve, Q is the average quantity, and P is the average price over the relevant range of the demand curve.

Ed =

2.
Degree of Sensitivity.  

· We can classify how sensitive buyers are to changes in price according to the following scale:


Elastic demand:  

| Ed | > 1
P
buyers are very sensitive
 Qd
  >  

Unit elastic demand:
| Ed | = 1
P
 Qd
  =  

Inelastic demand:

| Ed | < 1
P
buyers are not very sensitive
 Qd
  <  
[Note that we have taken the absolute value of Ed for the purpose of classifying price sensitivity.  The negative sign on our estimate of the price elasticity of demand for computers merely tells us that we are dealing with a demand curve (an inverse relationship between price and quantity demanded).]

Returning to our example from above, we would classify the demand for computers as elastic over the relevant price range.

Example 2:  Suppose that when the price of milk is $2 per gallon, consumers buy 500 gallons.  However, when the price rises to $4 per gallon, consumers buy only 400 gallons.  What is the price elasticity of demand for milk and how would you classify it?

The elasticity of demand is Ed = _________ and demand is price ( elastic / inelastic ).

4.
Determinants of Elasticity

a)


b)


c)


	Note: Special Cases

	
Perfectly Inelastic


	Perfectly Elastic


5.
Relationship between Elasticity and Total Expenditures.

Example 3:  Suppose you are a business manager for a tire manufacturer in charge of setting the price of tires.  Suppose that your boss directs you to maximize the dollar revenue of sales.  At the current price of $75 per tire, your company sells 6000 tires per month.  If you cut the price to $70 per tire, your staff economist predicts sales of 6400 tires per month.  If you raise the price to $80, sales are predicted to fall to 5600 tires per month.  What should you do?

Since the demand curve represents an inverse relationship between price and quantity demanded, when one goes up, the other goes down.  Total Expenditures are equal to P x Q.  Thus, if you raise P, Q will fall and, consequently, the effect on total expenditures will depend on the elasticity of demand.  In general:


When demand is elastic:

P   *   Q       =    TE

P   *   Q       =    TE


When demand is inelastic:

P   *   Q       =    TE

P   *   Q       =    TE


Returning to Example 3:

	P
	Q
	TE
	Ed

	$80


	5600
	
	

	$75


	6000
	
	

	$70


	6400
	
	


6.
Other Elasticities

a) Cross Price Elasticity

b) Income Elasticity

Market Structures
Note: 2 Benchmark Models


|_______________Market Structure Continuum________________|

A)
Behavior of Firms

1.
Objective of a Business? (Or, how much output should be produced?)

· Maximize profit:   ( = TR – TC

· Economic Costs vs Accounting Costs

2.
Technological Constraints

a)
Production Function:          q = F(L, K)

where:


q = ________________


L = ________________


K = ________________


F = ________________

Example: Widget Experiment
Definitions:


K = capital (the fixed input)


L = labor (the variable input)


Q = output (also known as total product)


AP = Q/L = average product of labor


MP = SYMBOL 68 \f "Symbol"Q/SYMBOL 68 \f "Symbol"L = marginal product of labor


FC = (Price of capital) * (units of capital) = fixed cost


VC = (Price of labor) * (units of labor) = variable cost


TC = FC + VC = total cost


MC =  SYMBOL 68 \f "Symbol"TC/SYMBOL 68 \f "Symbol"Q = marginal cost


AFC = FC/Q = average fixed cost    [Note that FC = AFC*Q]


AVC = VC/Q = average variable cost    [Note that VC = AVC*Q]


ATC = TC/Q =  AFC + AVC = average total cost    [Note that TC = ATC*Q]


( = TR - TC = profit


TR = P*Q = total revenue

b)
Other Measures of Productivity

· Average Product

· Marginal Product

Note: Diminishing Marginal Returns (DMR)
Under situations in which there is at least one  ________ input, eventually a point is reached in which the marginal product of an additional worker begins to _____________.

3.
Production Costs

a)
Short Run Cost Curve Family:     

TC = 

FC = 


VC = 


MC =  


AFC = 


AVC = 

ATC = 





Total Costs




Average and Marginal Costs

Note: Ross Perot Equation (Or, What determines the shape of the MC Curve?)

MC = 

Note: What causes a shift in the short run cost curves?

· Change in the ___________________
· Change in the ___________________
· Change in ______________________
· Change in the ___________________
b)
Long Run Cost Curves

Note: What is the optimal factory size? ( depends on _________________


· Economies of Scale:

· Diseconomies of Scale:

Note: MES and Market Structure


B)
Perfectly Competitive Model: Price Takers

1.
Characteristics of the Model

a)


b)


c)


d)


2.
Maximizing Profit


( = TR - TC = P ( q - [FC + VC]

· What output should the firm produce?    

( the one where MR = MC

· If MR    MC ( produce more

· If MR    MC ( produce less

MR = 


MC =

	

	


a)
Profit Positions

	

	


b)
Temporary Shut Down Rule

	
Example:

P = 

q = 

ATC =

AVC = 

AFC = 

MC = 

MR = 

TR = 

TC =

TFC = 

TVC =


	Shut Down if  TR < TVC




c)
What happens to the firm's output choice if:

· price rises?

· MC rises?

· Fixed costs rises?

3.
Long Run Equilibrium

· LRE: zero profits condition  

· if ( > 0 ( ____________ occurs

· if ( < 0 ( ____________ occurs

Adjustment Process for a "constant cost" industry:

	

	


· Each firm begins from a long run equilibrium position where profits are zero.

· Suppose market demand rises (
· in the short run, price will __________ and each firm will ____________ its output.

· each firm will now earn ________ profits.

· the __________ profits will attract ______________ firms

· as new firms enter the industry, the price will _____________ until profits are ______ again

Note: LRE condition

P = MR = MC = ATC

Market





Firm





Negative Profit





Positive Profit








Firm





Market

















