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Optimal Q depends on producer's goals

Two main options:

Maximize output (without running a deficit)1.
Maximize profits2.

Can do one or the other but not both simultaneously•
To implement, need to consider revenue and profit•

Revenue equations:

Total revenue, TR:

Definition:

𝑇𝑅 = 𝑃 ∗ 𝑄

Average revenue, AR:

Definition:

𝐴𝑅 =
𝑇𝑅

𝑄
⎯⎯⎯

Simplifying:

𝐴𝑅 =
𝑃 ∗ 𝑄

𝑄
⎯⎯⎯⎯⎯

𝐴𝑅 = 𝑃 Average revenue = P

Output Decision
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Marginal revenue, MR:

Definition:

𝑀𝑅 =
Δ𝑇𝑅

Δ𝑄
⎯⎯⎯⎯
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Definition of profit:

Profit = Revenue - Cost

Will use 𝜋 to represent profit in equations

Total profit, 𝑇π:(1)

Definition:

𝑇𝜋 = 𝑇𝑅 − 𝑇𝐶 Total profit = total revenue - total cost

Average profit, AR:

Definition:

𝐴𝜋 =
𝑇𝜋

𝑄
⎯⎯⎯

Simplifying:

𝐴π =
𝑇𝑅 − 𝑇𝐶

𝑄
⎯⎯⎯⎯⎯⎯⎯⎯

𝐴π =
𝑇𝑅

𝑄
⎯⎯⎯−

𝑇𝐶

𝑄
⎯⎯⎯

𝐴π = 𝐴𝑅 − 𝐴𝐶

𝐴𝜋 = 𝑃 − 𝐴𝐶 Average profit = price - AC

(2)

Marginal profit, 𝑀π:(3)

Profits and Output Goals

   Output Page 1    



Definition:

𝑀π =
Δ𝑇𝜋

Δ𝑄
⎯⎯⎯⎯

Simplifying:

𝑀π =
Δ𝑇𝑅 − Δ𝑇𝐶

Δ𝑄
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑀π =
Δ𝑇𝑅

ΔQ
⎯⎯⎯⎯−

Δ𝑇𝐶

Δ𝑄
⎯⎯⎯⎯

𝑀π = 𝑀𝑅 −𝑀𝐶 Marginal profit = MR - MC

Can use profit equations to find optimal Q

Goal 1: maximizing output:

Raise Q as long as profit isn't negative:

Increase Q when:1. Profit > 0 or 𝐴𝜋(𝑄) > 0
𝑃 − 𝐴𝐶 > 0
𝑃 > 𝐴𝐶

Stop at Q where:2. Profit = 0 or 𝑃 = 𝐴𝐶

Goal 2: maximize profit:

Raise Q as long as doing so raises profit:

Increase Q when:1. Profit rising or 𝑀𝜋(𝑄) > 0 
𝑀𝑅 −𝑀𝐶 > 0
𝑀𝑅 > 𝑀𝐶
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Stop at Q where:2. Profit maximum or 𝑀𝑅 = 𝑀𝐶
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What should the producer charge for the good?

Depends on the degree of competition in the market

Often called the "market environment"

Four broad cases:

Monopoly
No competitors

1.

Perfect competition
Many competitors
Identical products

2.

Monopolistic competition
Many competitors
Differentiated products

3.

Oligopoly
Small number of competitors
Strategic behavior arises

4.

This class focuses on 1 and 2

Key difference between cases:

Elasticity of demand faced by the producer

Example: alpaca wool

Demand and Producer's Choice of Price
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Example: alpaca wool

Market P: $30
Market Q: 1M pounds
Elasticity: -1

Case 1: Monopoly

Producer sees the market demand:

𝑊𝑇𝑃ெ(𝑄) = 𝑃

Must adjust P when changing Q:
Raising Q requires reducing P•
Raising P requires reducing Q•

Example: suppose want to raise Q by 50% to 1.5M:

𝜂 =
%Δ𝑄ெ

%Δ𝑃
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𝜂 =
%Δ𝑄ெ

%Δ𝑃ெ
⎯⎯⎯⎯⎯⎯

%Δ𝑃ெ =
50%

−1
⎯⎯⎯⎯

%Δ𝑃ெ = −50%

𝑃ଶ = $15

Case 2: Perfect competition

Individual producer sees much more elastic demand

Suppose:

1000 identical small producers•
Each produces 𝑞௜ = 1000•

Start with one point on each producer's apparent demand:
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Producer considers raising 𝑞௜ by 50%: 500 lbs

Impact on market price?

Small percent change for the market:

%Δ𝑄ெ =
500

1𝑀
⎯⎯⎯ = 0.05%

Finding the price change:

𝜂 =
%Δ𝑄ெ

%Δ𝑃ெ
⎯⎯⎯⎯⎯⎯

%Δ𝑃ெ =
%Δ𝑄ெ

𝜂
⎯⎯⎯⎯⎯⎯=

0.05%

−1
⎯⎯⎯⎯⎯⎯= −0.05%

Δ𝑃ெ = (−0.0005)($30) = −$0.015

Δ𝑃ெ = −1.5 ¢  
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Apparent elasticity to the producer:

η௜ =
%Δ𝑞௜

%Δ𝑃ெ
⎯⎯⎯⎯⎯⎯=

+50%

−0.05%
⎯⎯⎯⎯⎯⎯⎯ = −1000

Graphing:

Flat for all practical purposes:

Producers can act as though the price is fixed at 𝑃∗

Known as price taking behavior
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Can now find optimal output for four cases:

Market type
Competitive Monopoly

Goal 𝑃 =  𝑃∗ 𝑃 = 𝑊𝑇𝑃ெ

Output max Q where 𝑃 = 𝐴𝐶 Case 1 Case 3
Profit max Q where 𝑀𝑅 = 𝑀𝐶 Case 2 Case 4

Example: sailboat hulls

𝑇𝐶 = 1800 + 72 ∗ 𝑄ଶ

Monopoly demand: 𝑊𝑇𝑃 = 4000 − 300𝑄

Competitor's demand: 𝑃∗ = 1200

Can find optimal Q with a spreadsheet with 5 columns:

𝑄1.
𝑃(𝑄)2.
𝑇𝑅 = 𝑃 ∗ 𝑄 3.
𝑇𝐶 = 1800 + 72 ∗ 𝑄ଶ4.
Π = 𝑇𝑅 − 𝑇𝐶5.

Example: competitive producer with P=1200

Q P TR TC Profit
0 1200 0 1800 -1800
1 1200 1200 1872 -672

Output Decision Example
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1 1200 1200 1872 -672
2 1200 2400 2088 312
… …

Spreadsheet on web site
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Competitive case:

Monopoly cases:

Snapshots of Spreadsheets
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