THE PARTIAL-EQUILIBRIUM 

COMPETITIVE MODEL
We will  first look at a few general concepts before addressing competitive market.

Market Demand

· Assume that there are only two goods (x and y)

· An individual’s demand for x is

Quantity of x demanded = x(px,py,I)

· [image: image1]If we use i to reflect each individual in the market, then the market demand curve is

· To construct the market demand curve, PX is allowed to vary while Py and the income of each individual are held constant

· If each individual’s demand for x is downward sloping, the market demand curve will also be downward sloping
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Shifts in the Market Demand Curve

· The market demand summarizes the ceteris paribus relationship between X and px
· changes in px result in movements along the curve (change in quantity demanded)

· changes in other determinants of the demand for X cause the demand curve to shift to a new position (change in demand)

Generalizations

· Suppose that there are n goods (xi, i = 1,n) with prices pi,   i = 1,n.

· Assume that there are m individuals in the economy

· The j th’s demand for the i th good will depend on all prices and on Ij
xij = xij(p1,…,pn, Ij) 

· The market demand function for xi is the sum of each individual’s demand for that good

[image: image26.wmf]0

*)

(

*

2

2

£

¢

¢

=

=

q

dq

d

q

q

p

p


· The market demand function depends on the prices of all goods and the incomes and preferences of all buyers

Elasticity of Market Demand

· The price elasticity of market demand is measured by
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· Market demand is characterized by whether demand is elastic (eQ,P <-1) or inelastic (0> eQ,P > -1)

· [image: image28.emf] 

P  

The cross-price elasticity of market demand is measured by 

· The income elasticity of market demand is measured by
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General Profit Maximization

· A profit-maximizing firm chooses both its inputs and its outputs with the sole goal of achieving maximum economic profits

· seeks to maximize the difference between total revenue and total economic costs
· If firms are strictly profit maximizers, they will make decisions in a “marginal” way

· examine the marginal profit obtainable from producing one more unit of hiring one additional laborer

Economic Profit

Economic profits (() are the difference between total revenue and total costs

((q) = R(q) – C(q) = p(q)q –C(q)
Total Revenue Curve

· Total revenue for a firm is given by

R(q) = p(q)q
· In the production of q, certain economic costs are incurred [C(q)]

Average Revenue (AR) Curve

· If we assume that the firm must sell all its output at one price, we can think of the demand curve facing the firm as its average revenue curve
· shows the revenue per unit yielded by alternative output choices

Marginal Revenue (MR) Curve

· The marginal revenue curve shows the extra revenue provided by the last unit sold

· In the case of a downward-sloping demand curve, the marginal revenue curve will lie below the demand curve
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· When the demand curve shifts, its associated marginal revenue curve shifts as well

· a marginal revenue curve cannot be calculated without referring to a specific demand curve

 Perfect Competition
· A perfectly competitive industry is one that obeys the following assumptions:

· there are a large number of firms, each producing the same homogeneous product

· each firm attempts to maximize profits

· each firm is a price taker

· its actions have no effect on the market price and hence can sell any amount of output at the market price.
· information is perfect

· transactions are costless

Profit Maximization for Perfectly Competitive Market

· Since competitive firms are price takers. That is they think of price levels as given by the market and cannot be influenced by their own actions, i.e. they see price as a constant. Profit is now given by 

((q) = R(q) – C(q) = pq –C(q)

The necessary first-order condition 
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can be found by setting the derivative of the ( function with respect to q equal to zero

i.e. 

At q*, we must have  p = MC   
Second-Order Conditions

· p = MC is only a necessary condition for competitive-firm profit maximization
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For sufficiency, it is also required that
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i.e.
· marginal” profit must be decreasing at the optimal level of q. That is profit must be concave in q which means that cost function must be convex. 

[image: image2]
Equilibrium Price Determination

· An equilibrium price is one at which quantity demanded is equal to quantity supplied

· neither suppliers nor demanders have an incentive to alter their economic decisions

· An equilibrium price (P*) solves the equation:
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· The equilibrium price depends on many exogenous factors

· changes in any of these factors will likely result in a new equilibrium price


[image: image3]
The interaction between market demand and market supply determines the equilibrium price.
· Given that input markets are also perfectly competitive. 
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A decreasing-returns-to-scale production function will give rise to strictly convex cost function i.e.                 .          A unique competitive equilibrium exists.

· [image: image35.wmf])
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A constant-returns-to-scale production function will give rise to a constant-unit cost function i.e                   . Here, although the SOC. is satisfied, a competitive equilibrium exist iff p = MC. However, in this case, there are many possible solutions. 

(If p > MC, then a competitive firm will want to produce infinite amount of output, hence, demand cannot be equal supply) 
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An increasing-returns-to-scale production function will give rise to a concave cost function i.e                  .              There are no competitive equilibrium. 
(In this case, we have decreasing average cost. Since competitive firms can sell any amount of output at the market price, they will want to produce infinite amount of output, again, demand cannot be equal supply)               

Timing of the Supply Response

· In the analysis of competitive pricing, the time period under consideration is important

· short run

· existing firms can alter their quantity supplied, but no new firms can enter the industry

· some inputs are fixed while others can be varied

· long run

· new firms may enter an industry

· all inputs can be varied
Short-Run Price Determination

· The number of firms in an industry is fixed

· These firms are able to adjust the quantity they are producing

· they can do this by altering the levels of the variable inputs they employ

Profit Maximization in the Short-Run 
· In the short run, some costs are fixed and some costs can be varied. Denote fixed cost by F and variable cost by SVC(q). Note that fixed cost are not dependent on q because firm cannot change this in the short run (as F has been or will be paid regardless of the level of output the firm produces)

· A competitive firm then maximizes

(SR(q) = pq – SVC(q) – F
where SVC(q) is the firm’s short-run variable cost 
· The first-order condition is
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· The second-order condition is


[image: image5.wmf]0

*)

(

*)

(

³

¢

=

¢

¢

q

C

SM

q

C

SV


[image: image37.wmf]D

D

P

Q

Q

P

P

P

P

Q

e

'

'

)

,

'

,

(

,

×

¶

¶

=

I


[image: image6]
Short-Run Supply by a Price-Taking Firm
· The positively-sloped portion of the short-run marginal cost curve above the SAVC curve is the short-run supply curve for a price-taking firm

· it shows how much the firm will produce at every possible market price

· firms will only operate in the short run as long as total revenue covers variable cost

· the firm will produce no output if p < SAVC
· Thus, the price-taking firm’s short-run supply curve is the positively-sloped portion of the firm’s short-run marginal cost curve above the point of minimum average variable cost
· for prices below this level, the firm’s profit-maximizing decision is to shut down and produce no output

[image: image38.wmf]D

D

Q

Q

P

P

Q

e

I

I

I

I

×

¶

¶

=

)

,

'

,

(

,


[image: image7]
Short-Run Market Supply Curve

· The quantity of output supplied to the entire market in the short run is the sum of the quantities supplied by each firm

· the amount supplied by each firm depends on price

· The short-run market supply curve will be upward-sloping because each firm’s short-run supply curve has a positive slope


[image: image8]
· The short-run market supply function shows total quantity supplied by each firm to a market
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· Firms are assumed to face the same market price and the same prices for inputs

Short-Run Supply Elasticity

· The short-run supply elasticity describes the responsiveness of quantity supplied to changes in market price
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· Because price and quantity supplied are positively related, eS,P > 0

Market Reaction to a Shift in Demand
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[image: image10]
Shifts in Supply and Demand Curves
· Demand curves shift because

· incomes change

· prices of substitutes or complements change

· preferences change
· Supply curves shift because

· input prices change

· technology changes

· number of producers change
· When either a supply curve or a demand curve shift, equilibrium price and quantity will change

· The relative magnitudes of these changes depends on the shapes of the supply and demand curves

Shifts in Supply


[image: image11]
Shifts in Demand

[image: image12]
Example

· Suppose that the market demand for luxury beach towels is

QD = 10,000 – 500P and the short-run market supply is 

QS = 1,000P/3
· Setting these equal, we find 

P* = $12

Q* = 4,000

· Suppose instead that the demand for luxury towels rises to

QD = 12,500 – 500P
· Solving for the new equilibrium, we find 

P* = $15

Q* = 5,000

· Equilibrium price and quantity both rise

· Suppose that the wage of towel cutters rises so that the short-run market supply becomes

QS = 800P/3

· Solving for the new equilibrium, we find 

P* = $13.04

Q* = 3,480

· Equilibrium price rises and quantity falls

Long-Run Analysis
· In the long run, a firm may adapt all of its inputs to fit market conditions

· profit-maximization for a price-taking firm implies that price is equal to long-run MC
· Firms can also enter and exit an industry in the long run

· perfect competition assumes that there are no special costs of entering or exiting an industry

· New firms will be lured into any market for which economic profits are greater than zero

· entry of firms will cause the short-run industry supply curve to shift outward

· market price and profits will fall

· the process will continue until economic profits are zero

· Existing firms will leave any industry for which economic profits are negative

· exit of firms will cause the short-run industry supply curve to shift inward

· market price will rise and losses will fall

· the process will continue until economic profits are zero

Long-Run Competitive Equilibrium
· A perfectly competitive industry is in long-run equilibrium if there are no incentives for profit-maximizing firms to enter or to leave the industry

· this will occur when the number of firms is such that P = MC = AC and each firm operates at minimum AC
· We will assume that all firms in an industry have identical cost curves

· no firm controls any special resources or technology

· The equilibrium long-run position requires that each firm earn zero economic profit

Example

· Suppose that the total cost curve for a typical firm in the bicycle industry is

TC = q3 – 20q2 + 100q + 8,000

· Demand for bicycles is given by

QD = 2,500 – 3P

· To find the long-run equilibrium for this market, we must find the low point on the typical firm’s average cost curve

· where AC = MC
AC = q2 – 20q + 100 + 8,000/q
MC = 3q2 – 40q + 100

· this occurs where q = 20

· If q = 20, AC = MC = $500

· this will be the long-run equilibrium price

Shape of the Long-Run Supply Curve

· The zero-profit condition is the factor that determines the shape of the long-run cost curve

· if average costs are constant as firms enter, long-run supply will be horizontal

· if average costs rise as firms enter, long-run supply will have an upward slope

· if average costs fall as firms enter, long-run supply will be negatively sloped

I: Long-Run Equilibrium: Constant-Cost Case
· Assume that the entry of new firms in an industry has no effect on the cost of inputs

· no matter how many firms enter or leave an industry, a firm’s cost curves will remain unchanged

· This is referred to as a constant-cost industry
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[image: image15]
II: Long-Run Equilibrium: Increasing-Cost Industry
· The entry of new firms may cause the average costs of all firms to rise

· prices of scarce inputs may rise

· new firms may impose “external” costs on existing firms

· new firms may increase the demand for tax-financed services

As before, assume that market demand rises to D'  

Market price rises to P2 and firms increase output to q2
Positive profits attract new firms and supply shifts out
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[image: image16]
III: Long-Run Equilibrium: Decreasing-Cost Industry
· The entry of new firms may cause the average costs of all firms to fall

· new firms may attract a larger pool of trained labor

· entry of new firms may provide a “critical mass” of industrialization

· permits the development of more efficient transportation and communications networks
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[image: image17]
Classification of Long-Run Supply Curves

· Constant Cost

· entry does not affect input costs

· the long-run supply curve is horizontal at the long-run equilibrium price

· Increasing Cost

· entry increases inputs costs

· the long-run supply curve is positively sloped

· Decreasing Cost

· entry reduces input costs

· the long-run supply curve is negatively sloped

Comparative Statics Analysis of Long-Run Equilibrium
· Comparative statics analysis of long-run equilibria can be conducted using estimates of long-run elasticities of supply and demand
· Remember that, in the long run, the number of firms in the industry will vary from one long-run equilibrium to another

· Assume that we are examining a constant-cost industry
· Suppose that the initial long-run equilibrium industry output is Q0 and the typical firm’s output is q* (where AC is minimized)
· The equilibrium number of firms in the industry (n0) is Q0/q*

· A shift in demand that changes the equilibrium industry output to Q1 will change the equilibrium number of firms to

n1 = Q1/q*
· [image: image48.wmf])
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The change in the number of firms is 

completely determined by the extent of the demand shift and the optimal output level for the typical firm
· The effect of a change in input prices is more complicated

· we need to know how much minimum average cost is affected

· we need to know how an increase in long-run equilibrium price will affect quantity demanded
· The optimal level of output for each firm may also be affected

· Therefore, the change in the number of firms becomes
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Producer Surplus

· General Definition: Producer Surplus is the sum of firms’ profits

·  Short-run producer surplus in Perfectly Competitive Market represents the return to a firm’s owners in excess of what would be earned if output was zero

· the sum of short-run profits and fixed costs

Producer Surplus in the Long Run

· In the long-run, all profits are zero and there are no fixed costs

· owners are indifferent about whether they are in a particular market

· they could earn identical returns on their investments elsewhere

· Suppliers of inputs may not be indifferent about the level of production in an industry

· In the constant-cost case, input prices are assumed to be independent of the level of production

· inputs can earn the same amount in alternative occupations

· In the increasing-cost case, entry will bid up some input prices

· suppliers of these inputs will be made better off

· Long-run producer surplus represents the additional returns to the inputs in an industry in excess of what these inputs would earn if industry output was zero

· the area above the long-run supply curve and below the market price

· this would equal zero in the case of constant costs

Economic Efficiency and Welfare 

· The area between the demand and the supply curve represents the sum of consumer and producer surplus

· measures the total additional value obtained by market participants by being able to make market transactions

· This area is maximized at the competitive market equilibrium
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· Mathematically, we wish to maximize

consumer surplus + producer surplus = 
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· Maximizing total surplus with respect to Q yields

U’(Q) = P(Q) = AC = MC

· maximization occurs where the marginal value of Q to the representative consumer is equal to market price

· the market equilibrium

Welfare Loss Computations

· Use of consumer and producer surplus notions makes possible the explicit calculation of welfare losses caused by restrictions on voluntary transactions

· in the case of linear demand and supply curves, the calculation is simple because the areas of loss are often triangular

Example

· Suppose that the demand is given by

QD = 10 - P
   and supply is given by

QS = P - 2

· Market equilibrium occurs where P* = 6 and Q* = 4

· Restriction of output to Q0 = 3 would create a gap between what demanders are willing to pay (PD) and what suppliers require (PS)

PD = 10 - 3 = 7

PS = 2 + 3 = 5

[image: image20]
· The welfare loss will be shared by producers and consumers

· In general, it will depend on the price elasticity of demand and the price elasticity of supply to determine who bears the larger portion of the loss

· the side of the market with the smallest price elasticity (in absolute value)

Tax Incidence


[image: image21]
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[image: image23]
· In general, the actor with the less elastic responses (in absolute value) will experience most of the price change caused by the tax


[image: image24]
Deadweight Loss and Elasticity

· Deadweight losses are zero if either eD or eS are zero

· the tax does not alter the quantity of the good that is traded

· Deadweight losses are smaller in situations where eD or eS are small

Transactions Costs

· Transactions costs can also create a wedge between the price the buyer pays and the price the seller receives

· real estate agent fees

· broker fees for the sale of stocks

· If the transactions costs are on a per-unit basis, these costs will be shared by the buyer and seller

· depends on the specific elasticities involved

· Transaction costs can sometimes be modeled as taxes
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At output Q1, total surplus


will be smaller





At outputs between Q1 and


Q*, demanders would value


an additional unit more than


it would cost suppliers to


produce
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In long-run equilibria along the long-run supply curve, 


P(Q) = AC = MC
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The welfare loss from restricting output


to 3 is the area of a triangle





The loss = (0.5)(2)(1) = 1
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A per-unit tax creates a


wedge between the price


that buyers pay (PD) and


the price that sellers 


receive (PS)
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Buyers incur a welfare loss


equal to the shaded area
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But some of this loss goes


to the government in the


form of tax revenue





Sellers also incur a welfare


loss equal to the shaded area
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But some of this loss goes


to the government in the


form of tax revenue





Therefore, this is the dead-


weight loss from the tax
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