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What we do in this paper

• We compare:

❶ Online prices vs. Offline prices
❷ List prices vs. Transaction prices
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Personalized Pricing
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hiips://hbr.org/2017/10/how -retailers-use-personalized-prices-to-test-what-youre-willing-to-pay
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With uniform pricing (on the left), each consumer pays the same price for each 
unit. With personalised pricing (on the right), each consumer pays a different 
price for each unit, as a linear function of the willingness to pay.

Source: OECD, “Personalised Pricing in the Digital Era,” Background Note by the Secretariat, 28 
November 2018



Distinction between list prices and transaction prices
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Transaction 
Price

List Price Personalized 
Discounts= -

 Different across stores, but 
uniform across customers

 Regular price changes
 Temporary sales (i.e., temporary 

price reductions that are 
identical across customers)

 Index Theory is based (mostly?) 
on list prices

 New source of price heterogeneity
 AI distributes personalized coupons 

to individual customers 
 The size of discount a customer 

faces depends on the attributes and 
the purchase history of that 
customer

 Sellers set prices depending on WTP 
of individual customers (i.e., 
reservation price), thereby allowing 
for price discrimination

How would the spread of personalized discounts in 
online markets affect Index Theory and CPI Practices?



Scanner Data from South Korea

• Provided by a South Korea's leading multinational conglomerate corporation 
(Let’s call it “Company K”), with department stores, supermarkets, 
drugstores, electronics stores, convenience stores, etc., under its umbrella. 

• The dataset contains both list and transaction prices. The difference 
between the two is customer/transaction-specific price discounts, which we 
refer to as ``personalized discounts.'' 

• Previous studies on online markets typically use list prices rather than transaction prices, 
thus ignoring price fluctuations stemming from personalized discounts. 

• Subsidiary companies sell their products through both offline and online 
channels, which allows us to compare the offline and online prices for the 
same product sold by the same company. 

• Previous studies compared online and offline prices for a particular product, but the 
companies offering the two prices were typically different. The difference between offline 
and online prices detected in such datasets may stem from differences in the two 
companies’ attributes.
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Offline store

Offline and online prices of a particular 
skincare product

Online store

 Large fluctuations in offline list prices are due to temporary sales (i.e., price reductions applied to 
all customers). There is no temporary sales in online list prices.

 Transaction prices are much lower than the corresponding list prices in most periods, both in 
offline and online markets, suggesting that the extent of personalized discounts is non-negligible.



Personalized discount rates
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 Personalized discount rates are, on average, 
greater in online markets

 The dispersion of personalized discount rates 
across customers is also greater in online 
markets.
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Regression of transaction prices on list prices

 The coefficients on the list price is very close to 1 except in online drugstores. This means that 1 
percent change in the list price of a particular product, on average, leads about 1 percent change 
in the corresponding transaction price.

 However, adjusted R2 is low, especially so in drugstores, indicating that a non-negligible portion 
of time series variation in transaction prices comes from changes in personalized discounts over 
time.



Comparison of Online and Offline Prices

Question #1: Are prices lower in online markets than in 
offline markets?

Question #2: Are prices less sticky in online markets 
than in offline markets? 

Question #3: Are prices closer to the law-of-one-price in 
online markets than in offline markets?
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Question #1: Are prices lower in online 
markets than in offline markets?
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List Prices

Transaction prices

 The probability that list prices are identical between offline and online is high, which is consistent 
with the findings reported in previous studies based on list prices, such as Cavallo (2017). 

 The probability that transaction prices are identical between online and offline is not that high. 
Transaction prices tend to be lower in online markets than in offline markets.



Question #2: Are prices less sticky in online 
markets than in offline markets?
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Question #3: Are prices closer to the law-of-one-
price in online markets than in offline markets?
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 The dispersion of list prices in online markets, while not zero, is much smaller than the 
corresponding price dispersion in offline markets. This is consistent with the idea of faster 
convergence in online markets.   

 However, the dispersion of transaction prices in online markets is greater than the 
corresponding dispersion of list prices. In online markets, sellers can easily collect information 
about consumer attributes and past purchase history and use it to offer a different discount to 
each consumer. This may impede the law-of-one-price in online markets.



Amazon Effect: Prices offered at various offline stores 
would converge to online prices, thus reducing the 

price dispersion across offline stores.
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• We calculate the extent to which the list 
prices of any two offline stores operating in 
different regions differ for a given product 
and repeat this for all offline store 
combinations. Those values are then 
averaged to obtain an indicator of offline 
price dispersion for that product. 

• We classify products into those sold only 
offline and those sold both offline and online.

Green line:  Offline price dispersion for products sold only offline
Orange line: Offline price dispersion for products sold both offline 
and online

 Prices at various offline shops of a particular 
product tend to converge to the corresponding 
online price only when the product is available 
online. 



Takeaways

1. Personalized discounts is an important source of variations of 
transaction prices. This is especially so for online markets.

• It is an important source of cross sectional variation in 
transaction prices across customers.

• It is an important source of time-series variation in transaction 
prices.

2. Online prices tend to be lower and more flexible than offline prices. 
However, online prices may not necessarily be less dispersed than 
offline prices. 

3. Offline prices are less dispersed across physical stores for those 
products available both offline and online than for those products 
available only offline.
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Questions to OG members
How should we cope with personalized pricing in CPI 

construction?
• The index theory with many consumers each of whom faces a different price 

vector is discussed in Chapter 18 of CPI Manual (2004). 

• However, “standard” index theory we usually rely on is based on the assumption 
that the prices of a particular product at a particular store on a particular day 
are identical across customers. However, this assumption is no longer valid due 
to the rapid spread of personalized pricing.

• Specifically, we can no longer use the expenditure share of a particular product 
as weight in aggregation.

• However, we can still construct something like a Personalized CPI (i.e., different 
CPIs for different persons) using “standard” methodology. 

• Then, one of the new issues that come to my mind is how to aggregate 
personalized CPIs across individuals. Should we go to Democratic CPI (i.e. equal 
weight to individuals) or to Plutocratic CPI (i.e., individual’s expenditure share as 
weight)?

• Any more issues we should care about?
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Source: OECD, “Personalised Pricing in the Digital Era,” Background Note by the Secretariat, 28 
November 2018



Some major players of the Korean retail industry
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hiips://medium.com/korelya -capital/the-battle-for-koreas-e-commerce-leadership-229b5e47d6f
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