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Price=$24.01

Cost Based Pricing



Value -Determined by Consumers based on Price.

• A good wine at $10 is a value.

• That same wine at $50 may not be.

Sales -Determined by Consumers based on Price.

• Whether I buy or not depends on value relative to price.

Revenue -Determined by Consumers based on Price.

• Selling a lot of wine at a deep discount may result in low revenue.

• Selling very little wine at a high price may also result in low revenue.

When does changing price either an increase or decrease revenue?

Move from what it costs to what it’s worth

Value Based Pricing

Price –Is determined by Consumers.

How do we find the maximum price consumers are willing to pay?

Analyze what they actually do.

What are consumers willing to pay for your wine?

• How much buy depends on value relative to price.

Where in the consumers’ purchasing decision is cost? Nowhere!

Price is determined by consumers.

Don’t ask consumers what they say they are willing to pay!

Start by analyzing consumer behavior.



Price/Bottle

Price Optimization

P0

Q0

Cases Sold

Demand =Consumers Willingness To Pay

Theory of Consumer Behavior

For a given level of sales

Optimal Price

-Finding the maxaimum price consumers are willing to pay.



P1

Q1

P0

Q0

Lost
Sales

Price/Bottle

Lost Revenue

Cases Sold

Demand

Theory of Consumer Behavior

Non-Optimum Price(Too Low)

2. Lost sales from consumers who would have purchased your wine at the 
lower price but could not.

Results in losses of two types:

1. Lost revenue from what consumer were willing to pay for each bottle of 
wine.

Price Optimization

=Consumers Willingness To Pay

For a given level of sales

Optimal Price

Non-Optimal Price
(Too Low)

-Finding the maxaimum price consumers are willing to pay.



P1

Q1

P0

Q0

Lost 
Revenue

from
Unsold
Wine

Price/Bottle

Cases Sold

Demand =Willingness To Pay

Price Optimization

Theory of Consumer Behavior

Non-Optimum Price(Too High)

Non-Optimal Price
(Too High)

Optimal Price

Results in:

1. Lost revenue from unsold wine.

-Finding the maxaimum price consumers are willing to pay.



Cases Sold

Price/Bottle

P0

Q0

Demand =Willingness To Pay

Price Optimization

Theory of Consumer Behavior

Can we put theory to practice?

-Finding the maxaimum price consumers are willing to pay.



Case Study
Price Optimization

Theory of Consumer Behavior

We were given data on a particular item (SKU) and asked to evaluate price for a specific month.



$10.60

4,390 Monthly Cases Sold

$9.95

Price/Bottle

Actual Price

Optimum Price

Demand =Consumers Willingness To Pay

Case Study
Price Optimization

Theory of Consumer Behavior

Actual Cases Sold

$34,242 per month
or

$410,904 per year
$.65

4,475

We were off by 1.94%

So how accurate was our predictions?

Based on our analysis, the optimal price for that month should be $10.60 per bottle.

We were given data on a particular item (SKU) and asked to evaluate price for a specific month.
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The Law of Demand is Alive and Well in Oregon!

Price Optimization
Closer to home

Theory of Consumer Behavior



Theory of Consumer Behavior

Useful references
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Theory of Consumer Behavior

Consumers’ willingness to pay is often measured using the price elasticity of demand.

The optimal price is inversely proportional to the price elasticity of demand.

ℇ𝑃 =
%∆𝑄𝐷

%∆𝑃

Tells us how responsive or sensitive consumers are to a price change.

Also tells us whether revenue increases or decreases in response to a price change & by how much it will change.

If consumers are very sensitive to price changes, then a price increase will decrease revenue.

If consumers are not very sensitive to price changes, then a price increase will increase revenue.

Price Elasticity

(ε)

MC=$10

Price

Price

Mark-Up

Percentage

Mark-Up Lerner Index

1.1 $110.00 11X 1000% 0.91

1.5 $30.00 3X 200% 0.67

2 $20.00 2 100% 0.50

3 $15.00 1.5 50% 0.33

5 $12.50 1.25 25% 0.20

10 $11.11 1.11 11% 0.10

The Lerner Index 
1/ε

(Abba Lerner) 
varies from zero 

(perfect competition) 
to one.

he Lero (perfect competition) to one.
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𝑃 =
𝜀

𝜀 + 1
𝑀𝐶Rearranging we get

Which shows that price is a multiple of marginal cost.

This helps us understand what happens to price when marginal cost changes.

Suppose that 𝜀 = −2 

𝑃 =
−2

−2+1
𝑀𝐶 =2MC If marginal cost increases by $1, then price will increase by $2.

Suppose that 𝜀 = −3

𝑃 =
−3

−3+1
𝑀𝐶 =1.5MC If marginal cost increases by $1, then price will increase by $1.50.

How price responds to a change in costs is called the pass through rate.

The optimal pricing formula also allows us to understand how the price responds to a change in costs.

This helps us understand how changes in:

• Input prices

• Taxes

affect prices.

𝑃 =
𝑀𝐶

(1 +
1
𝜀
)

• Exchange Rates

In this case, consumers are more price sensitive, thus firms are less able to pass along cost increases to consumers.

Theory of Consumer Behavior

Using the optimal price formula,



Dynamic Pricing

Once we understand how to price optimally, we can now engage in dynamic pricing.

Dynamic Pricing

What is dynamic pricing?

Charging different market segments, different prices based on their willingness to pay.



Price/Bottle

P0

Q0

Cases Sold

Demand =෍𝑑𝑖

Optimal Price

Dynamic Pricing

Once we understand how to price optimally, we can now engage in dynamic pricing

Demand is composed of 
different market segments 
that differ in their 
willingness to pay 

What may be the optimal price for the average consumer, is non-optimal for different market segments



Cases Sold

Price/Bottle

Cases Sold

Price/Bottle

Demand

Demand

Market A Market B

P0

QA2

Lost Revenue

QBQA

Lost 
Revenue
from
Unsold
Wine

PB Lost 
Revenue

Lost Revenue

Price is too high Price is too low

Dynamic Pricing

Once we understand how to price optimally, we can now engage in dynamic pricing

What may be the optimal price for the average consumer, is non-optimal for different market segments

QB2

Lost
Sales

Lost Sales



Cases Sold

Price/Bottle

Cases Sold

Price/Bottle

Demand

Demand

P0

PA

Reduce Price

QBQA

PB

Increase Price

Dynamic Pricing

Once we understand how to price optimally, we can now engage in dynamic pricing

The Firm Should Either Optimize Price Across Markets

Market A Market B



Cases Sold

Price/Bottle

Cases Sold

Price/Bottle

Demand

Demand

P0

QB2

Increase Quantity

QBQAQB2

Decrease Quantity

Dynamic Pricing

Once we understand how to price optimally, we can now engage in dynamic pricing

Market A Market B

Or The Firm Should Optimize Quantity Across Markets



Dynamic Pricing

Useful reference on dynamic pricing



Cases SoldCases Sold

Price/Bottle

Demand

Demand

P0

Q0Q0

Dynamic Pricing

Retail Channel Price Discrimination (Cuellar and Brunamonte 2013)

Drug Stores

Cases Sold

Price/BottlePrice/Bottle

Demand

Q0

Grocery Stores Liquor Stores

The paper examines the three main retail channels:

A uniform price may be inefficient across all three channels if consumers differ in their willingness to pay.

If 𝜀𝐷 > 𝜀𝐺 > 𝜀𝐿 Then there may be an opportunity to engage in dynamic pricing.  Specifically we should see 𝑃𝐷 < 𝑃𝐺 < 𝑃𝐿



Cases SoldCases Sold

Price/Bottle

Demand

Demand

Q0Q0

Dynamic Pricing

Cases Sold

Price/BottlePrice/Bottle

Demand

Q0

PG

PL

PD

Retail Channel Price Discrimination (Cuellar and Brunamonte 2013)

Drug Stores Grocery Stores Liquor Stores

The paper examines the three main retail channels:

A uniform price may be inefficient across all three channels if consumers differ in their willingness to pay.
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Measuring the Effect of Promotion
Once we have moved to value based pricing, we can also accurately measure the effect of promotion.
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Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach



Demand w/ Promotion

Quantity

Price

Demand w/o Promotion

Q1Q0

The increase in unit sales = Promotional Lift

Measuring Promotion

𝑄𝐷 = 𝛽0 + 𝛽1Promotion + 𝑢𝑖

In the simplest case, measuring the effect of promotion would be easy

𝛽1 =
Δ𝑄𝐷

Δ𝑃𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛
=Promotional Lift

Where Promotion= ቊ
1 𝑖𝑓 𝑜𝑛 𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛
0 𝑖𝑓 𝑛𝑜𝑡 𝑜𝑛 𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛

What is the effect of promotion?

How do we measure promotion?

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach

Promotional Lift is measured as the horizontal distance (i.e. shift) between the 
promoted and non-promoted demand curves.

This works as long as:
1. Promoted price is the 

same as the non-
promoted price.

Using regression analysis:

2. Promoted and non-
promoted consumers 
are homogeneous.



Demand w/ Promotion

Quantity

Price

Demand w/o Promotion

Q1

P1

Q0

P0

Observed Total Increase In Unit Sales

What Happens When Promotion is Combined with a Price Reduction?

How Do you Isolate the Effect of Promotion from Price?

Oaxaca Decomposition (1973) 

The Observed Total Increase in Unit Sales (i.e., Lift) Confounds the Effect of the Price Reduction with the Promotional Effect

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach

Resulting in an Over Estimate of the Effect of Promotion.

promoted price

non-promoted price



Demand w/ Promotion

Quantity

Price

Demand w/o Promotion

Q1

P1

P0

Q0

ΔQ1

Due to Promotion
ΔQ0

Due to Price

Q2

Measuring Promotion when Combined with a Price Reduction

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach

Identify the quantity that would have been sold at the lower 
promoted price along the non-promoted demand.

This is a hypothetical point that allows us to 
decompose the effect of price from promotion.

promoted price

non-promoted price



Demand w/ Promotion

Quantity

Price

Demand w/o Promotion

Q1

P1

P0

Q0

ΔQ1

Due to Promotion
ΔQ0

Due to Price

Q2

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach

Identify the quantity that would have been sold at the lower 
promoted price along the non-promoted demand.

This is a hypothetical point that allows us to 
decompose the effect of price from promotion.

Decomposing the Effect of Price and Promotion



Anonymous Cabernet Sauvignon
Summary Statistics

Mean
Unit
Price

Mean
Weekly

Sales
Non-Promoted $9.75 1,429

Promoted $8.68 2,147
Feature $8.18 508
Display $9.04 545

Feature & Display $8.18 217
Temporary Price Reduction $8.87 877

Decomposing the Effect of Price and Promotion

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach



Differences
Unit 

Change %Change %Decomposition

Total Difference in Sales 1,156 53.53% 100.00%

Decomposing the Effect of Price and Promotion

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach

Decomposition I
Non-Promoted Price $9 and Promoted Price $8

Difference in Sales Due to Price: β1
N (PP – PN ) 976 45.22% 84.47%

Difference in Sales Due to Promotion: (β0
P – β0

N) +  PP(β1
P – β1

N) 180 8.32% 15.53%

True Effect of Promotion

Compare with the promotional 
effect when price is not 
decomposed from promotion



Demand w/ Promotion

Quantity

Price

Demand w/o Promotion

Heterogeneity

The implicit assumption here is that those that buy on promotion are 
similar to those that buy off promotion (i.e., homogeneous consumers).

What if this assumption is invalid?

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach



Quantity

Price

1) Promotion Induces Consumers to Behave Differently

Demand w/o Promotion

Heterogeneity

2) Promotion Induces Different Consumers into the Market

What if consumers that buy on promotion are different than that those that buy off promotion?

For example, what if consumers that buy on promotion are more price sensitive (i.e., elastic) 
than that those that buy off promotion?

Why?

How will this affect our analysis?

Demand w/ Promotion

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach



Quantity

Price

P0

Q0 Q1

P1

Q3Q2

ΔQ1ΔQ0

With Heterogeneous Consumers, Promotion will have Different Effects at Different Prices

Demand w/o Promotion

Heterogeneity

Why? Reference Pricing.

You get a small promotional lift You get a large promotional lift

At a high relative price

At a low relative price

A Reference Price is the price people expect to pay for a product 
given its value, previous prices they have paid and the price of 
competing products.

Demand w/ Promotion

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach



Quantity

Price

P0

Q0

P1

Q1Q2

ΔQ1ΔQ0

Demand w/ Promotion

Demand w/o Promotion

Heterogeneity, Price Reductions & The Decomposition

At relatively high prices

Price effect Promotion effect

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach



Quantity

Price

P0

Q0

P1

Q1Q2

ΔQ1ΔQ0

Demand w/o Promotion

Demand w/ Promotion

Heterogeneity, Price Reductions & The Decomposition

At relatively low prices

Price effect Promotion effect

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach



At a Relatively High Non-Promoted Price of $9 and Promoted Price of $8

Differences
Unit 

Change %Change %Decomposition

Total Difference in Sales 1,156 53.53% 100.00%

Difference in Sales Due to Price: β1
N (PP – PN ) 976 45.22% 84.47%

Difference in Sales Due to Promotion: (β0
P – β0

N) +  PP(β1
P – β1

N) 180 8.32% 15.53%

At a Relatively Low Non-Promoted Price of $8 and Promoted Price of $7

Differences
Unit 

Change %Change %Decomposition

Total Difference in Sales 1,910 60.91% 100.00%

Difference in Sales Due to Price: β1
N (PP – PN ) 976 31.14% 51.12%

Difference in Sales Due to Promotion: (β0
P – β0

N) +  PP(β1
P – β1

N) 934 29.77% 48.88%

Decomposition I

Decomposition II

Promotional Lift

Promotional Lift

Measuring the Effect of Promotion in Non-Controlled Settings: A Decompositional Approach
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