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1. Introduction 

Price Dispersion 

Different retailers price differently on a same price 

 

Loss-Leader Pricing 

Retailers price below the cost in order to get more 

customers and take profit from other products 
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3. Analytical Model 

3.1. A Model of Loss-Leader Pricing 

Utility : 𝑣 − 𝑝𝑗𝑘 − 𝑡 𝑥 − 𝑥𝑗  

3 (reference : Monopolistic competition with outside goods, Salop, 1979) 
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3. Analytical Model 

3.1. A Model of Loss-Leader Pricing 

Not considering cross-selling 
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3. Analytical Model 

3.1. A Model of Loss-Leader Pricing 

Considering cross-selling 
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3. Analytical Model 

3.2. Model Predictions and Hypotheses 

By partially differentiating the profit functions by 

each 𝑝𝑗𝑘’s, we can obtain these optimal values. 
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3. Analytical Model 

3.2. Model Predictions and Hypotheses 

Result 1. A’s demand ↑ => 1 and 3 reduce prices 

 

Result 2. A’s demand ↑ => A’s dispersion increases 

when A’s demand is not too low. 

 

Result 3. 1 and 3 set lower prices than 2 and 3 

when A’s demand is not too low. 

 

1 and 3 charge a price below cost but 2 and 4 don’t 

when A’s demand is sufficiently high 

7 

Miso Park  & Jongwon Kim 



3. Analytical Model 

3.2. Model Predictions and Hypotheses 

Hypothesis 1 (H1) 
Retailers with high cross-selling capabilities are likely to 

lower prices more than retailers with low cross-selling 

capabilities when the demand for a product increases. 

Hypothesis 2A (H2A) 
Demand increases lead to higher observed price dispersion 

across all retailers. 

Hypothesis 2B (H2B) 
The increase in overall observed price dispersion when 

product demand increases is mainly driven by the price 

difference between retailers with high across-selling 

capabilities and those with low cross-selling capabilities. 
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4. Empirical Analysis 

4.1. Data Description 

Hard cover books in Books in Print : 

  (i) Active status  

  (ii) Written in English  

  (iii) Published Jan. 2000 – Feb. 2004 

Best sellers : at least 1 review by Books in Print or     

                     Publishers Weekly best-seller list  

                     (Jan. 1, 2000 – Feb. 9, 2004) 

 

→ Sample books : 2,651 books 
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4. Empirical Analysis 

4.1. Data Description 

Price data  

   each week between Mar. 5, 2004 – Oct. 25, 2004 

   pricescan.com → 22 online bookstores 

   (book prices, shipping costs,  

   availability from 22 bookstores) 

Price may not be actively monitored  

   → Final sample  : 1,614 books 
   (i) “ships within 24 hours” both on Amazon and  

         Barnes & Noble 

   (ii) Book appears on pricescan.com during the period 
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4. Empirical Analysis 

4.1. Data Description 

Dummy Variable 

   -to assess the cross-selling capability : 

      multi category / book coverage  

   -to consider the best-seller for a given week : 

      BestSellerDummy  (Publishers Weekly ?) 

   -to consider the competition from paperback edition  

    for a given week : 

      PaperBackDummy 

 

Age : # of days passed since the release 
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4. Empirical Analysis 

4.2. Empirical Models 

Hypothesis 1 (H1) 
    log 𝑃𝑟𝑖𝑐𝑒𝑖𝑗𝑡

=  𝛽1𝐵𝑒𝑠𝑡𝑆𝑒𝑙𝑙𝑒𝑟𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝛽2(𝐵𝑒𝑠𝑡𝑆𝑒𝑙𝑙𝑒𝑟𝐷𝑢𝑚𝑚𝑦𝑖𝑡

× 𝑀𝑢𝑙𝑡𝑖𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦𝑗) + 𝛽3(𝐵𝑒𝑠𝑡𝑆𝑒𝑙𝑙𝑒𝑟𝐷𝑢𝑚𝑚𝑦𝑖𝑡

× 𝐵𝑜𝑜𝑘𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑗) + 𝛽4𝑙𝑜𝑔𝐴𝑔𝑒𝑖𝑡

+ 𝛽5𝑃𝑎𝑝𝑒𝑟𝑏𝑎𝑐𝑘𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝜃𝑖 + 𝛿𝑗 + 𝜏𝑡 + 휀𝑖𝑗𝑡 

 

Higher cross-selling capability → reduce price more 

∴ 𝛽2< 0 , 𝛽3< 0 ? 
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4. Empirical Analysis 

4.2. Empirical Models 

Hypothesis 2A (H2A) 

log 𝑃𝑟𝑖𝑐𝑒𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑖𝑡

=  𝛽1𝐵𝑒𝑠𝑡𝑆𝑒𝑙𝑙𝑒𝑟𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝛽2𝑙𝑜𝑔𝐴𝑔𝑒𝑖𝑡

+ 𝛽3𝑃𝑎𝑝𝑒𝑟𝑏𝑎𝑐𝑘𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝜃𝑖 + 𝜏𝑡 + 휀𝑖𝑡 

 

Higher demand → increase price dispersion 

∴ 𝛽1 > 0 ? 
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4. Empirical Analysis 

4.2. Empirical Models 

Hypothesis 2B (H2B) 
    𝑃𝑟𝑖𝑐𝑒𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒𝑖𝑡

= 𝑎𝑃𝑟𝑖𝑐𝑒𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒_𝐻𝐼𝐺𝐻𝑖𝑡

+ 𝑏𝑃𝑟𝑖𝑐𝑒𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒_𝐿𝑂𝑊𝑖𝑡

+ 𝑎𝑏(𝐴𝑣𝑔𝑃𝑟𝑖𝑐𝑒_𝐻𝐼𝐺𝐻𝑖𝑡 − 𝐴𝑣𝑔𝑃𝑟𝑖𝑐𝑒_𝐿𝑂𝑊𝑖𝑡)2 

𝑎 =
𝑁𝑢𝑚𝑆𝑡𝑜𝑟𝑒𝑠_𝐻𝐼𝐺𝐻

𝑁𝑢𝑚𝑆𝑡𝑜𝑟𝑒𝑠_𝐻𝐼𝐺𝐻 + 𝑁𝑢𝑚𝑆𝑡𝑜𝑟𝑒𝑠_𝐿𝑂𝑊
  

𝑏 =
𝑁𝑢𝑚𝑆𝑡𝑜𝑟𝑒𝑠_𝐿𝑂𝑊

𝑁𝑢𝑚𝑆𝑡𝑜𝑟𝑒𝑠_𝐻𝐼𝐺𝐻 + 𝑁𝑢𝑚𝑆𝑡𝑜𝑟𝑒𝑠_𝐿𝑂𝑊
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4. Empirical Analysis 

4.2. Empirical Models 

log 𝑃𝑟𝑖𝑐𝑒𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒_𝐻𝐼𝐺𝐻𝑖𝑡

= 𝛽1
𝐻𝐵𝑒𝑠𝑡𝑆𝑒𝑙𝑙𝑒𝑟𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝛽2

𝐻𝑙𝑜𝑔𝐴𝑔𝑒𝑖𝑡

+ 𝛽3
𝐻𝑃𝑎𝑝𝑒𝑟𝑏𝑎𝑐𝑘𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝜃𝑖

𝐻 + 𝜏𝑡
𝐻 + 휀𝑖𝑡

𝐻 

log 𝑃𝑟𝑖𝑐𝑒𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒_𝐿𝑂𝑊𝑖𝑡

= 𝛽1
𝐿𝐵𝑒𝑠𝑡𝑆𝑒𝑙𝑙𝑒𝑟𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝛽2

𝐿𝑙𝑜𝑔𝐴𝑔𝑒𝑖𝑡

+ 𝛽3
𝐿𝑃𝑎𝑝𝑒𝑟𝑏𝑎𝑐𝑘𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝜃𝑖

𝐿 + 𝜏𝑡
𝐿 + 휀𝑖𝑡

𝐿  

log[ 𝐴𝑣𝑔𝑃𝑟𝑖𝑐𝑒_𝐻𝐼𝐺𝐻𝑖𝑡 − 𝐴𝑣𝑔𝑃𝑟𝑖𝑐𝑒_𝐿𝑂𝑊𝑖𝑡
2]

= 𝛽1
𝑃𝐵𝑒𝑠𝑡𝑆𝑒𝑙𝑙𝑒𝑟𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝛽2

𝑃𝑙𝑜𝑔𝐴𝑔𝑒𝑖𝑡

+ 𝛽3
𝑃𝑃𝑎𝑝𝑒𝑟𝑏𝑎𝑐𝑘𝐷𝑢𝑚𝑚𝑦𝑖𝑡 + 𝜃𝑖

𝑃 + 𝜏𝑡
𝑃 + 휀𝑖𝑡

𝑃  

 

price dispersion → mainly by the price difference  

                                between two groups 
∴ 𝛽1

𝑃 ≫ 𝛽1
𝐻 , 𝛽1

𝐿 ? 
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4. Empirical Analysis 

4.3. Regression Results 

H1 : 𝛽2< 0 , 𝛽3< 0  

→ statistically significant  

     (α=0.01) 

 

∴ Retailers with  

     high cross-selling  

     capability decrease  

     price more ! 
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4. Empirical Analysis 

4.3. Regression Results 

18 

H2A : 𝛽1 > 0 → statistically significant (α = 0.01) 

∴ Higher demand increases price dispersion! 
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4. Empirical Analysis 

4.3. Regression Results 

19 

H2B : 𝛽1
𝑃 ≫ 𝛽1

𝐻, 𝛽1
𝐿 → statistically significant (α = 0.05) 

∴ Price difference between two groups is the main factor   

     of increased price dispersion of best-sellers 
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4. Empirical Analysis 

4.4. Robustness Analysis 

Robustness 

   the ability to perform well even if its assumptions  

   are somewhat violated from original models 
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4. Empirical Analysis 

4.4. Robustness Analysis 

(1) Takes time to adjust prices after demand shock 

      → lagged BestSellerDummy 
 

(2) Demand before getting into the ‘best-seller list’  

      could also influence retailers’ pricing strategy 

      → lagged AmazonSalesRank 
 

(3) Corresponding paperback could make it to the  

      best-seller list 

      → PaperbackBestSellerDummy 
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4. Empirical Analysis 

4.4. Robustness Analysis 

(4) The way to group 22 bookstores can be different 

      → not split into equal size 
 

(5) Price dispersion can be measured by other criteria 

      → coefficient of variation (CV) 
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4. Empirical Analysis 

4.4. Robustness Analysis 

(6) Proxy of cross-selling capability could differ 

      reputation / scale / physical store presence 
 

      → Reach : % of Internet users visiting a retailer 

      → Popularity : relative # of searches on a retailer 

      → DualChannel : both online and offline (dummy) 
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4. Empirical Analysis 

4.4. Robustness Analysis 

(7) Whether results can be explained by cost  

      differences between retailers 
 

   (i) Publishers offer secret deals to large retailers 

        (cost advantage) 

   (ii) Larger wholesale discounts / efficient SCM 

   (iii) Efficient inventory management system 

   (iv) Scale effect on costs (Reach, Popularity) 

   (v) Other measure of cross-selling capability  

         controlling the scale effect on costs 
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4. Empirical Analysis 

4.4. Robustness Analysis 

Results of robustness analysis 

   (1) cross-selling capability moderates pricing  

         strategies on best sellers 

   (2-1) overall price variation increases when a book  

            makes it to the best-seller list 

   (2-2) it is mainly driven by the price difference  

            between two groups 

 

∴ our main results hold qualitatively  
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Summary 

Higher price dispersion when books make the Publishers 

Weekly best-seller list 

Retailers with high cross-selling capabilities reduce prices 

when a book makes it to the best-seller list significantly 

more than retailers with low cross-selling capabilities 

Increased price dispersion for best sellers is mainly driven 

by the price difference between the two groups of 

retailers divided based on their cross-selling capabilities 

Incentive given retailers’ asymmetric cross-selling 

capabilities and uses changes in product demand 

condition to identify retailers’ pricing strategies 
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Summary 

Higher price dispersion when books make the 

Publishers Weekly best-seller list 

Retailers with high cross-selling capabilities reduce 

prices when a book makes it to the best-seller list 

significantly more than retailers with low cross-

selling capabilities 

Increased price dispersion for best sellers is mainly 

driven by the price difference between the two 

groups of retailers divided based on their cross-

selling capabilities 
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