Handout on Elasticity (See Chapter 20 for further details)

9/13/05

Note: Elasticity can be a tricky concept- MAKE SURE YOU READ CHAPTER 20!!
I. What is elasticity?

Intuitively, elasticity basically tells us how responsive a change in one variable is to a change in another. It measures the proportional responsiveness of one variable with respect to changes in another. We are going to be primarily concerned with price elasticity of demand which is a measure of the proportional change in units purchased when price is changed by a given small proportion. It can be calculated as follows:
(1) % Change in Quantity Demanded/% Change in Price; or
(2) (Change in Quantity Demanded/Quantity demanded)/(Change in Price/Price); or
(3) (Change in Quantity Demanded/Change in Price)/(Price/Quantity Demanded); or
(4) Using Midpoints as Bases (arc elasticity) = = [ (Qn – Q0)/ ((Qn+Q0)/2)] / [(Pn- P0)/ ((Pn + P0)/2)] where Qn=quantity new, Q0= quantity old, Pn= price new and Y0= price old

II. Preliminary Examples

A. Question 1:  Suppose the prices of two goods, insulin and designer jeans, increase by 5%. What do you think will happen to the demand for these goods? The law of demand tells us that demand will fall, right? But, will demand for these goods fall by the same percent? 
Answer: No. Since insulin is a necessary good for people with diabetes, the fall in quantity demanded in response to the increase in price will be less than that of designer jeans. Or, in other words, the price elasticity of demand is most likely less for insulin than it is for designer jeans. 
B. Question 2: Suppose the fall in quantity demanded for insulin is 1% and the fall in designer jeans is 6%. What is the price elasticity of demand for each good? What can we say about the price elasticity of demand for the goods? Are the goods price inelastic, unitary elastic, or elastic? What might the demand curves for these goods look like?
Answer: 
Insulin: Using (1), price elasticity of insulin = -1% / 5% = -0.2. When the absolute value of elasticity is less than 1, we say the demand for the good is price inelastic. In our present example, the demand for insulin is price inelastic. Note, it is NOT perfectly inelastic (perfectly inelastic demand curves have zero elasticity), but it is still inelastic, so we’d want to draw a relatively steep demand curve. Perfectly inelastic goods (those with zero elasticity) will have a vertical demand curve (essentially, firms can charge any price and demand will not change). However, this is unrealistic and there are no such goods for which demand is actually perfectly inelastic. However, while there are no perfectly inelastic goods in practice, in theory, we can construct a vertical demand curve. So, you might be asked what the demand curve for a perfectly inelastic good looks like on a quiz or exam. 
Designer Jeans: The price elasticity of designer jeans = -6%/5%= 1.2. When the absolute value of elasticity is greater than one, we say the demand for that good is price elastic. Thus, the demand for designer jeans is price elastic. In our present case, demand is elastic, but not perfectly so. As such, we’d want to draw a fairly (but not perfectly) flat demand curve. If the price elasticity of demand is infinite, we say that the demand for the good is perfectly price elastic. For example, if firms are producing perfect substitutes, a small change in the price of one good might cause all customers to switch to the other. Thus, the demand curve would be horizontal.
Note: If the absolute value of elasticity is equal to one, we say the demand for the good is unitary elastic. 
III. Why does elasticity matter?
How do firms decide what prices they should charge? Firms want to maximize total revenue which is equal to Price * Quantity. We know that if firms increase prices, they will get more for each unit, right? But, we also know from the Law of Demand that people will buy fewer units (quantity demanded will fall). So, when firms are deciding whether or not to increase their price of a good, they will want to know if the benefit they will get by increasing the price will be greater than the cost associated with fewer units being sold. Thus, they must consider this tradeoff between higher prices and lower quantities.
Case 1: If the % increase (decrease) in price is greater than % fall (rise) in quantity demanded, total revenue will increase (decrease).This is the case where demand is price inelastic. 
Case 2: If, however, people are more responsive to price changes (like with designer jeans), the % increase (decrease) in price will be less than the % fall (rise) in units sold and total revenue will decrease (increase). This is the case where demand is price elastic.
Case 3: If elasticity is unitary, total revenue will not change with an increase in price (it will be exactly offset by the % fall in quantity demanded).

Numerical Example (I’ve expanded the schedule from p. 455 of the text): 

The demand schedule for a good is listed in the table below. As you can see, the elasticity of the good changes. At low prices, demand is relatively inelastic. At high prices, demand is relatively elastic. Also notice how TR changes with elasticity. TR is increasing from 0 to 10 units where the demand is elastic (notice, the % fall in price is less than the % increase in quantity demanded), whereas TR decreases from 10 units to 20 units (because demand in this region in inelastic so the % fall in price is greater than the % increase in quantity demanded). At 10 units, elasticity is unitary. Try the calculations yourself to make sure you understand these concepts!
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IV. Determinants of Elasticity
From the above example, you can see that demand curves rarely have constant elasticities. For any good, many factors determine whether the demand is relatively inelastic or elastic. These include:
1) The number, quality, and availability of substitutes for a good (more substitutes make demand more elastic)

2) The proportion an item absorbs from a typical budget (those taking up more of your income will have more elastic demands)

3) The length of time considered (elasticity tends to rise as longer intervals are considered, because as more time goes by more substitutes are available).

V. Other Elasticities of Demand

1) Income elasticity of demand- “measures the proportional change in the quantity demanded resulting from a given small proportional change in income (p. 457).”


a) When income elasticity is positive, this indicates a normal good


b) When income elasticity is negative, this indicates an inferior good


c) Income Elasticity = (% change in quantity demanded)/(% change in income)




        = [ (Qn – Q0)/ ((Qn+Q0)/2)] / [(Yn- Y0)/ ((Yn + Y0)/2)]

where Qn=quantity new, Q0= quantity old, Yn= income new and Y0= income old

d) Note: when calculating income elasticity, you are to use the midpoint formula. See p. 457 of the text for details.

2) Cross Price Elasticity of Demand- “estimates the proportional change in the quantity of one good demanded when the price of another related good is changed.”


a) When cross price elasticities of demand are positive, the items are substitutes

b) When cross price elasticities of demand are negative, the items are complements

c) Cross Price elasticity = (% change in quantity demanded of good X)/(% change  in the price of good Y) 




= [ (Qxn – Qx0)/ ((Qxn+Qx0)/2)] / [(Pyn- Py0)/ ((Pyn + Py0)/2)]

where Qxn=quantity of X new, Qx0= quantity of X old, Pyn= price of Y new and Yy0= price of Y old

VI. Price Elasticity of Supply- “measures the responsiveness of quantity supplied to changes in price (p.458).”
I will leave it to you to read this section- it is very similar to that of demand.

