Chapter 3. Applying the Supply-and-Demand Model 

Shape matters 
How responsive are the consumers? 
How responsive are the producers? 
Tax incidence – who is paying for the tax? 

Shape matters
       How much more will the quantity demanded increase if we reduce the price by 10%?

Pictorial analyses are not enough here.  We nee a quantitative analysis!

The information is all on the demand curve, the task is to extract it.


Let’s see some different shapes of the demand curve (cf. Figure 3.1).

Show a steep and a flat demand curves.

“The flatter the curve is, the more responsive the quantity is to a change in price.”

  

How responsive are the consumers? 
How to summarize the information we need? – Elasticity

It is definition as the percentage change in quantity over that in price.

( = ((Q/Q)/((P/P)

Why define it this way?

1. We knew that slope = (P/(Q, but it changes with the choice of units.

We want to know the ratio of their percentage changes.

2. Usually we control price to influence quantity.  So we want to know the response of quantity to price.

Relate elasticity to slope:

( = ((Q/Q)/((P/P)

= ((Q/(P)(P/Q)

The inverse slope times the ratio.

Example:

If the demand curve is

Q = a – bP

Then the elasticity is

( = - b(P/Q)

Review (Figure 3.2)

Upper part: ( < -1, elastic

Middle point: ( = -1, unitary elastic

Lower part: ( > -1, inelastic

  

It is easy to see why it is more elastic when you move up the demand curve and it is more inelastic when you move down the curve. (Show two movements along the curve.)

  

Why is it equal to –1 in the middle?

Example:

Q = a – bP

Intercepts: a and a/b

Slope = -b

Middle point is (a/2, a/2b)

So, ( = -b ((a/2b)/b/2) = -1.

  

Some extreme demand curves: (Figure 3.3)

Horizontal, perfectly elastic

The good can be perfectly substitute by another: same kind of apples from different states.

Vertical, perfectly inelastic

Example:

Essential goods for survival: daily drug versus the price for a surgery or gene therapy.

  

Application: 
“Should we have a sale to boost revenue?”

Schnuck’s has bought 1,000lb of strawberries.  Note that these are perishable and cannot be resold.  The got a fixed stock.  The price of strawberries are set at $4.99 /lb. The revenue is steady but can they do better?  The manager is now thinking about a 5% off sale.  (Yes, managers do think sometimes, especially those who went to business schools.)  Can the sale increase their revenue?  The only information we have is strawberries’ price elasticity ( = - 0.8.  But this is enough to help us make a decision.

TR = P*Q

The sale has two effects: gain from a quantity increase and loss from a price drop.

(TR =~ (P*Q + (Q*P

The first one is a negative and the second is a positive change to the total revenue.

When (P*Q + (Q*P > 0, we should have a sale.  This is because the gain form a quantity

               (-)        (+)

increase dominates the loss from a price drop.  That is

  

(Q*P > - (P*Q

(Q/(P < -Q/P

((Q/(P)(P/Q) < -1

( < -1

Conclusion:

When ( < -1, a sale can increase the total revenue. (Gain from quantity increase dominates.)

When ( > -1, a sale will decrease the total revenue. (Loss from price drop dominates.)

  

Application:
“Sometimes farmers destroy their crop to prevent loss.”

Why?  If they sell the crop, won’t they get more money?

The reason is that food is a necessity; this means it the demand for food is in elastic.

They cannot sell all their crop at a high price.  If they sell the remaining at a lower price, they market price will go down and the total revenue goes down. – The effect of a price drop dominates the effect of a quantity increase.

  

Consumers’ response to other factors.

Other factors affect the quantity demanded as well like we saw in the demand function.  Their elasticities are defined in the same way.

  

       Income Elasticity (you can use (Y)

( = ((Q/Q)/((Y/Y)

= ((Q/(Y)(Y/Q)

Percentage change of quantity demanded over that of income.

  

Example: 
Q = 171 – 20P + 20 Pb + 3Pc +2Y

When Q = 220 and Y = 12.5, calculate the income elasticity.

(Q = 2(Y

( = 2 (12.5/220) = 0.114

Application: 
“How to predict the demand in ten years?” 
Many companies need to tell their stockholders about their business prospect 3 to 5 years into the future.  When most companies do long term predictions, the most reliable variable is people’s income.  Since other factors are varying all the time, they will take it as fixed.  Suppose the economists predict that the economy has a growth rate of 2% per year from 2003 to 2006.  We know that our product faces an income elasticity (Y = 1.5.  How much should we expand our capacity in 2006, 3 year into the future?

(Y =  ((Q/Q)/((Y/Y)  = 1.5

(Q/Q /6% = 1.5

(Q/Q = 9%

  

       Cross-price elasticity

(C = ((Q/Q)/((P0/P0)

= ((Q/(P0)(P0/Q)

When (C < 0, the other good is a complement of this good.

When (C > 0, the other good is a substitute of this good.

Example: How to calculate this?

Q = 171 – 20P + 20 Pb - 3Pc +2Y

For good b, a substitute.

(Q = 20(Pb

(C =  ((Q/(Pb)(Pb/Q) = 20(Pb/Q)

When Q = 220 and Pb = 4, we have cross-price elasticity = 0.364.

  

For good c, a complement.

(Q = -3(Pc

(C =  ((Q/(Pc)(Pc/Q) = -3(Pc/Q)

When Q = 220 and Pc = 10, we have cross-price elasticity = - 0.136.

  

How responsive are the producers? 
The information on the supply curve can be summarized concisely in the same way.  We define the price elasticity of supply as

(S = ((Q/Q)/((P/P)

= ((Q/(P)(P/Q)

Note that it has the same formula as the elasticity of demand.  But it is calculated along the supply curve.  It is the percentage change in quantity supplied over that in price.

  

Example: 
Q = 88 + 40P

(Q = 40(P

So, when Q = 220 and P = 3.3,

(S = ((Q/(P)(P/Q) = 40*3.3/220 = 0.6

  

The same, we call

(S < 1, inelastic

(S = 1, unitary elastic

(S > 1, elastic

  
Example:
A vertical supply curve, perfectly inelastic: the supply of land. 
  
