Chapter 4 Demand Functions and the Profit Maximizing Firm

P(x)  has been the price function as a factor of a set price and set output so:

TR(x)  “the total revenue from x”:    TR(x)= x P(x)

also, given total cost per unit:  TC(x), assume k is a manufacturing constant, therefore, TC(x) = kx

Profit(()  TR(x) – TC(x)

given management, marketing and production:  management worries about the profit equation, manufacturing cost, and marketing the price function

4.2 Demand Functions and Inverse Demand Functions

Demand:  D(p) or X(p)  -  variable, price, on the x axis, quantity on the y-axis

-demand function and the price function P(x) are inverses of each other, so the price function is often called the “inverse demand function”

4.3 Demand Facing a Firm versus Facing an Industry

-we usually think of demand facing a single company as being more responsive to price than is demand facing the industry as a whole……demand facing a single firm is more elastic than is demand facing a single industry

Differentiated goods/products:  when the good being sold comes in several varieties that are distinguished in the mind of the purchasers (the goods are not perfectly substitutable)

Commodity items:  when the purchasers make no distinctions between the products (food, chemicals, etc)

Price Discrimination:  discounts for different groups (age) or geographic locations, discounts for volume purchases or selling different varieties at different prices (the black leather interior costs more than the gray)

4.4  Competitive Firms and Firms with Market Power
Competitive Firms:  they can do as much business as they are able at the market price but virtually none at a price higher than market

-a perfectly competitive firm has no influence on the price of its output, but a firm with market power is one which faces a downward sloping demand curve (that is:  the higher the price they sell for, the lower the demand)

Perfectly Competitive Firms

P(x)=p0, that is:  the price is constant and the quantity changes depending on output (it can sell as much or as little as it wants at this price)

***the supply function tells you how much an industry will supply as a function of the prevailing market price…..BUT this must mean that there is a prevailing market price to respond to, meaning that the firms are perfectly competitive SO supply=demand involves the idea that the firms are perfectly competitive

-for non-competitve firms (or, firms with market power), lets make quantity the decision variable instead of price (although this is also possible)……..therefore when given the demand function, you will have to invert to get the inverse demand function to determine TR at a given quantity, x

Working with Demand Functions (4.5  Questions about Units, 4.6 What is held Fixed? 4.7  Are Demand Functions Downward Sloping?)

-assume a time period or a geographic sub unit or a consumer sub unit to constrain the problem

-“everything else held equal” means that the other factors that contribute to demand (economic condition of a given country, sales in one country as they influence sales in another country) are held constant in order to look at a single variable, price

-demand is usually (but NOT always) downward sloping:  the higher the price, the less the amount demanded  (an example of when this might not be the case is the uninformed wine consumer who may assume that the lower priced wines in a restaurant are crap and therefore not order this wine)

4.8  Elasticity
-the degree to which quantity varies along with price along the demand curve

-if quantity varied a lot, then the demand is ELASTIC

-if quantity varied little, then the demand is INELASTIC

The discrete elasticity of the demand, for the demand function D(p), at some point, 

(p0, D(p0)), along the demand curve, is computed as:

  100*  D(1.01 p0)-D(p0)

          D(p0)

****this is important:    we increase price by 1% and see what the % “increase” (or decrease) in demand that results from this change in price

-the above formula is simply for an increase in 1% for price, but you can choose any small percentage increase that you want:  pick your base price (p0) and then your next price (p1) and calculate the percentage difference between these two prices:

  D(p1)-D(p0)  *      p0
        D( p0)
     p1- p0
Using Calculus:

The elasticity of demand at the price p0 , along the demand curve D, is given by:

D’( p0) p0

D( p0)

Now, the same thing but with inverse demand……..

Important:  The elasticity of demand, whether computed from demand or from inverse demand, is always the percentage change in quantity per percentage change in price.
If you are working with the inverse demand function, P(x), and if you begin with the point (x0,P(x0)) and change the quantity x1   you have the following formula:

      P( x0)__   *
   x1  - x0
P( x1)-P( x0)
                  x0
or with calculus:

P( x0) 
P’(x0) x0
introducing the elasticity symbol…..v  (pronounced nu and with a hat on it)

v(p) ………..the elasticity of demand at the price, p

ῡ(x) ………..the elasticity of demand at quantity, x

v(p)=

4.9  Elasticity and Marginal Revenue
-the first two paragraphs are used to link the elasticity concept with marginal revenue algebraically…..the main idea here being that the marginal revenue is the product of some quantity and price but that this quantity is slightly increased (x+1) which may affect the price at which the quantity x was sold before that one additional unit was added into the equation….the bottom line to all of this is that the concept of changing quantity or price slightly and factoring this change into the marginal revenue concept, you have the formula:

MR(x) = P(x) [1 + 1/ ῡ(x) ]

this same formula can be derived with the calculus but the formula is not changed.  This is the formula that the text book recommends tattooing somewhere (but not on your forehead since this is where your utility function is tattooed).

What does all this elasticity stuff mean?

In short, the elasticity of demand helps us understand “how much revenue from the x+1 unit sold is offset by the loss from a lower price for the first x units”

The important case is when the elasticity of demand = -1.  At this point, the MR would equal zero…..meaning that the additional revenue by selling one more unit would be completely absorbed by the loss of revenue for selling all the other units at a slightly lower price….therefore there is zero marginal revenue.  This case is called unit elasticity.

elasticity of demand at quantity x:   ῡ(x):
when less than –1 is elastic demand

elasticity of demand at quantity x:   ῡ(x):
when greater than –1 is inelastic demand

therefore…..”at a point where demand is elastic (or ῡ(x) <= -1, marginal revenue is positive.  (And the more elastic id demand, the closer the price is marginal revenue.)  But where demand is inelastic or ῡ(x) > -1, marginal revenue is negative.”
warning point:  a particular demand curve can be inelastic in some places and elastic in others

---also, there are some demand curves for which the elasticity of demand is a constant (
these type of function look like this:

D(p)=kp(     (<0 and k>0  in this case the v(p)= (
Is marginal revenue always downward sloping?  And why not?
MR(x) = P(x) [1 + 1/ ῡ(x)]    this formula can be used in problems, however it also implies something else:

MR(x) = MC(x)  should be the profit maximization point, however, the formula above tells us that it is only one of the potential candidates for  profit maximization points 

--since elasticity can change dramatically at different points on the demand curve, the marginal revenue is affected not simply by the price on the demand curve, but also by the elasticity of demand…..the pattern for marginal revenue could be positive, negative, positive along the curve depending on how the elasticity is changing

4.10 Demand by Groups in the Aggregate

-some demand functions record the demand coming from each of several groups of customers

-p.113 in the textbook has an excellent illustration of three sets of demand functions for different demographic groups:

the different demand functions can be added together for the range of prices which constrain the demand of each function

-however, the story is not so simple when it comes to inverse demand functions over different groups:

you CANNOT simply add inverse demand functions of the group….the reason for this is that the demand functions are constrained and added at the same price points (it makes no sense to add prices at equal quantities) SO, when faced with inverse demand functions over an aggregate, you simply convert to the demand function, add them horizontally to find total demand and then invert total demand to find inverse total demand….part of the wrinkle here is that the inverse demand functions will be constrained by certain quantities…….so if there are several sets of prices that trigger demand in different groups you have to calculate the quantities at these price points, add the demand functions, inverse the total demand function and then constrain the new total inverse demand function with the quantities

Elasticity of total demand from elasticities of pieces

if you know the elasticities of demand for the three groups in the example on page 113

“the elasticity of total demand is the weighted averages of the elasticities of the pieces, where the weights are proportional to the amounts demanded by each piece”:

v(p)= D’total(p)   p___   =
vy(p)Dy(p)+ vm(p)Dm(p)+ vs(p)Ds(p)

            Dtotal(p)

Dy(p)+ Dm(p)+ Ds(p)

