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Motivation |

e Books are experience goods (Nelson (1970)).

e Several countries (e.g., Germany, France) have a fixed book price (FBP) system for print
books and e-books, which restricts or eliminates price competition downstream.
e In some countries without a FBP system, e-books are mostly sold with two different sales
models, depending on the publisher (e.g., in the UK):
e Agency Model: Publisher directly sets retail prices, retailer merely acts as an agent for the
publisher
e Wholesale Model: Publisher sells e-books to retailer at a wholesale price and retailer sets
the retail price.
e Apple case: Apple together with five publishing houses were the first to use the agency
model in 2010 and sued in 2012, (United States v. Apple Inc., 12 Civ. 2826 (DLC)).

e Empirical evidence on the price effect of the agency model is scarce (c.f., De los Santos,
Wildenbeest (2017)).
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Related Literature

e Theoretical Literature on the Agency Model

e Anti-competitive effect of the agency model (Foros et al. (2017), Condorelli et al. (2018))

e Lock-in effect (Johnson (2020))

e Effect of complementary devices (Gaudin and White (2014), Abhishek et al. (2016))

e Professional and Consumer Reviews

e Impact of professional reviews (Berger et al. (2010))

e Impact of consumer reviews and ratings (Chevalier and Mayzlin (2006), Helmers et al.
(2019), Oestreicher-Singer and Sundararajan (2012a), Oestreicher-Singer and Sundararajan
(2012b), Reimers and Waldfogel (2021)).

e Machine Learning

e Overview of important ML methods (e.g., Varian (2014), Athey and Imbens (2019))

e Latent Dirichlet Allocation (LDA) approaches (e.g., Larsen and Thorsrud (2019))

e Double Machine Learning (e.g., Chernozhukov et al. (2017))



Research Goal/Contribution

e Research Goal:
e We want to examine/estimate the price effect of the agency model on e-books sold by
Amazon in UK.
e We use a large and detailed data set which also contains "long tail” book titles.
e Contribution:
e Our empirical results indicate that e-books sold under the agency model are (on average)
approx. 45% cheaper (29% best score of Double-Machine Learning) than digital books sold

under the wholesale model.
e Qur results can also be interpreted for the evaluation of vertical restraints such as FBP

systems or RPM in general.



e Two different data sources

e Historical Sunday Times bestseller list
e Data on books sold on Amazon.co.uk (web scraping).

e Cross-sectional sample with 12,001 observations (e-book titles)
e Published between March, 2010 and March, 2020. (Chosen time frame to prevent outliers).
e Published by nine large publishing houses and one variable for many independent publishers.
e Largest publishers in UK employ a agency model whereas smaller publishers mostly use a

wholesale model but not all.

e Information on retail prices and further book characteristics

Book genre (see next slide)
Digital size (in KB)
Consumer and expert reviews and ratings

Information on author
e RRP



LDA Approach

Topic #Crime/Thriller Topic #Politics

U™lcountri

Figure 1: Genre Crime Novel and Thriller Figure 2: Genre Politics



Descriptive Statistics |

Observations

Mean

std

25% 50% 75% max
Book Type Publisher
Kindle Edition  bloomsbury 397.0 10.367834 7.022097 1.42 5.78 8.68 13.32 78.11
faber 223.0 5.838700 3.210857 0.98 4.68 5.03 6.99 35.99
hachette 2073.0 5.306932 2.862584 0.99 3.99 3.99 5.99 23.99
harpercollins 1469.0 5.415848 3.200413 0.75 2.99 4.99 6.99 29.99
indie/small 5370.0 5.796495 6.071600 0.25 0.99 3.99 8.20 83.79
oxford 161.0 16.710311 10.120456 3.32 10.48 14.24 18.61 74.10
pan macmillan 566.0 7.794329 3.864811 0.99 4.99 7.38 9.99 3230
penguin random house 1240.0 6.559355 2.695846  0.49 4.99 5.49 8.49 19.99
scholastic 126.0 5.011349 1.581082 0.98 4.27 4.68 5.62 11.36
simon & schuster 376.0 7.447048 3.268222 0.75 4.99 7.99 9.99 16.49

e Kindle prices grouped by publishers.



Descriptive Statistics Il

Observations Split  Mean Price

Publisher Agency
bloomsbury 0 397  1.0000 10.3678
faber 0 223 1.0000 5.8387
hachette 1 2073  1.0000 5.3069
harpercollins 1 1469 1.0000 5.4158
indie/small 0 4155 0.7737 6.8117
1 1215  0.2263 2.3249
oxford 0 161  1.0000 16.7103
pan macmillan 0 285 0.5035 9.7505
1 281  0.4965 5.8103
penguin random house 1 1240 1.0000 6.5594
scholastic 0 126 1.0000 5.0113
simon & schuster 1 376  1.0000 7.4470

e Used sales models by publishers.



Descriptive Statistics Ill: Prices for e-books by publisher and genre
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Descriptive Statistics IV: Relationship Price & Sales Rank
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Empirical analysis

e Hy Hypothesis: The retail price of an e-book is independent of the sales model.

e We use publisher and book genre variation (Dummys) in our cross-sectional dataset to
estimate the price effect of the agency model.
e Econometric issue: Potential endogeneity between the variables e-book price and book
sales rank due to their reverse causality
e Reverse causality: bestseller rank of an e-book affects retail prices <+ price of an e-book
(demand side) affects the sales rank of a title (which mirrors its sold quantity)
e Solution: We use an IV-approach, in which the variable book sales rank is
instrumented by the number of customer reviews
e The number of consumer reviews should be correlated with the endogenous regressor sales
rank, but having no partial effect on e-book prices (orthogonality assumption) (see Reimers,
Waldfogel (2021)).



Estimation Strategy

e 2SLS Estimation:

e 1st stage:
Ri = Bo + B1Ai + B2Pi + 3G + B4P; x Gi + s RRP; + B CRi + WO + u; (1)
e 2nd stage:
pi = Y0 + Y1Ai +72Pi + V3G + 7aPi x Gi + vsRRP; + v6Ri + WO + ¢; (2)
e Variables:

e p; - Retail price

e A; - Agency dummy variable (1: agency model, 0: wholesale model)

e P; - Publisher fixed effects

e G; - Continuous Genre effects from (LDA, one topic as reference)

e RRP; - Recommended retail price

o R, - Fitted values from the first stage regression for the book sales rank
e CR; - Number of customer reviews (instrumental variable)

e W - Matrix containing all other book specific covariates

i - Index for the e-book titles



Estimation Results

(1) ()
Price Price
Agency -0.600"** -0.599"**

(0.0176)  (0.0245)

INRRP 0.853***  0.851°**
(0.0108) (0.0123)

log sales rank 0.0792***  0.0967***
(0.00332)  (0.00733)

log star rating 0.307*" 0.316™**
(0.0324)  (0.0399)

No. expert reviews 0.0119** 0.0147***
(0.00392)  (0.00415)

log Kindle Size 0.0362***  0.0359""*
(0.00428) (0.00414)
Constant -1.288"** -1.508*"*
(0.0779) (0.107)
N 12001 12001
adj. R? 0.694 0.693
Publisher Yes Yes
Genre Yes Yes
PubXGenre Yes Yes

Standard errors in parentheses
* p<0.05 ** p<0.01, *** p <0.001

e Results for OLS estimation (1) and second-stage IV regression (2). Endogeneity issue does not seem to affect the dummy
Agency.



Conclusion

e E-books sold under the agency model on Amazon UK are 45% cheaper than e-books sold
under the wholesale model (on average).
e Different robustness checks confirm our main result (sign of coefficient)
e Lewbel approach
e DML techniques. Best score models yields values from 31% to 24%.
e Subsamples like only PanMacmillan lowers the estimate to 20%.
e Results are in line with many theoretical studies
e Lock-in effect (Johnson (2020))
e Complementary devices (Gaudin and White (2014))
e Amazon as a quasi-monopolist (Foros et al. (2017)).

e First empirical paper incorporating the "long tail” and not affected by a court decision.

e Limitations of our study

e No dynamic effects, only cross-sectional data.
e Only one retailer.
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Appendix I: Cumulative Distribution of Prices per Publisher
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Appendix II: Summary Statistics

Publisher PubTHouse  bloomsbury faber hachette  harpercollins  indie/small oxford  pan macmillan  penguin random house  scholastic ~ simon & schuster
Kindle Price mean 10.37 5.84 531 5.42 5.80 16.71 7.79 6.56 5.01 7.45
std 7.02 3.21 2.86 3.20 6.07 10.12 3.86 2.70 1.58 3.27
Sales Rank mean 554400.87  326982.37  262402.04 427905.75 77842939  937724.43 497575.36 365604.06 597692.75 555114.93
std 594258.21  432500.62  383524.36 514257.98 728316.54  653612.74 551601.82 533573.80  655036.93 649582.93
Star Rating mean 0.90 0.85 0.89 0.89 0.86 0.90 0.89 0.88 0.93 0.90
std 0.10 0.13 0.08 0.09 0.12 0.10 0.10 0.08 0.07 0.08
No. Customer Reviews —mean 51.10 60.80 119.85 106.88 80.50 17.19 124.70 134.59 76.33 142.89
std 110.04 113.83 178.01 168.94 161.48 42.95 210.71 195.05 138.88 210.61
Pages mean 292.57 280.60 388.78 342,59 286.86 412.85 336.34 319.01 231.84 367.91
std 124.35 191.93 1949.17 330.58 212.83 207.28 121.63 140.63 113.11 256.70
Kindle Size mean 13078.55 2849.00 14134.92 8288.26 8626.52 9995.83 12118.73 20466.37 35684.97 15118.97
std 27346.77 10529.46 46813.98 28600.24 30096.99 16416.27 37011.08 48498.42 42097.93 27885.95
RRP mean 15.50 10.28 13.07 12.04 12.08 35.29 13.61 14.59 8.31 13.85
std 9.76 4.88 5.32 5.90 10.22 30.15 5.68 5.91 3.15 5.29
Date Retail mean 1.64 2.41 1.81 2.09 1.93 2.97 1.66 218 211 213
std 1.76 2.62 2.06 2.36 1.91 1.81 1.78 2.25 2.11 229
No. Expert Reviews mean 1.74 2.43 2.33 1.25 1.34 1.14 2.24 171 0.65 1.35
std 0.96 1.24 1.06 1.12 1.51 0.77 157 1.40 0.85 1.04




Appendix Ill: Theoretical motivation for our instrument (based on Reimers and

Waldfogel (2020))

e Awareness and information quality due to customer reviews can change the tendency for a
consumer to purchase an e-book

e Utility function of consumer i for a digital book title j when reviews exist:
ujj = u(R;, pj; Xj)-

e Equivalent utility function without reviews: u; = u(R;, pj, x;), where R; is the predicted
rating of a book j based only on its characteristics.

e Only a surprisingly positive (negative) review, so that R; > R’j (R < I%J) applies, could
increase (decrease) the consumption of a book j.

e The pure number of customer reviews does not affect the purchasing decision for a book
J, even though this variable should be highly correlated with the book sales rank (as it is a
signal for past sales).

e Hence, the absolute number of customer reviews should have no direct impact on e-book
pricing, since it does not affect consumer's purchasing decisions.



Appendix VI: OLS estimation

[ [ [ M Vi Vil Vit
Intercept 185501%*% 151840°** -146801%** -128778"** 054501%*  226350°** -0.47330%**
(0.06562)  (0.06432)  (0.06894)  (0.07080)  (0.23810)  (0.10472)  (0.08287)
Agency 0.20473***  0.60970%** -06I211*** -0.60046*** -022550*** -055821%** -0.18741***
(0.01124)  (0.02325)  (0.02397)  (0.02461)  (0.05937)  (0.02460)  (0.02963)
log sales rank 005257***  0.07764***  0.08014***  0.07919*** 005051%**  0.08491***  0.07940%**
(0.00369)  (0.00343)  (0.00364)  (0.00369)  (0.01250)  (0.00536)  (0.00477)
Hachette 0.24086*%*  0.18793%**  0.11252%%* -0.30312%**
(002842)  (0.02067)  (0.03503) (0.03904)
HaperCollins 0.20517%%*  0.26333***  0.14764*** 031657+
(003017)  (0.03115)  (0.03745) (0.04303)
Indpt/Small -0.45681*F*  -0.30432%*%  0.47376%+*
(001663)  (0.01694)  (0.02006)
Pan Macmillan 0.18934°%*  0.10105%**  0.04224 0.44933°%*  0,15508***
(002543)  (0.02555)  (0.04053) (003692)  (0.03419)
Penguin 0.33238%%*  0.20352%*%  0.23347** -0.15601%**
(0.02083)  (0.03105)  (0.03697) (0.04049)
Simon & Schuster 0.42545%%%  0.41285%*%  0.14351** 0.20121%+*
(003643)  (0.03782)  (0.05611) (0.06004)
Faber -0.05770%* 001338 -0.17059%+* -0.31868***
(002438)  (0.02745)  (0.05616) (0.05964)
Oxford -0.24308%%*  -0.22140%*%  -0.00161 -0.00700
(003517)  (0.03492)  (0.05890) (0.05194)
Scholastic -0.17669%**  -0.15256*** -0.22635"* -0.30157***
(003504)  (0.03610)  (0.00765) (0.09300)
log RRP LOOTI0**  0.05753*4*  0.88515***  0.85204***  0.78469%**  0.99784***  0.58051%**
(001082)  (0.01082)  (0.01187)  (0.01229)  (0.04684)  (0.01670)  (0.01525)
log Kindle-Size 0.04495***  0.03660***  0.03364***  0.03617***  -0.00901 0.08573*%*  0.01306**+*
(0.00392)  (0.00385)  (0.00423)  (0.00416)  (0.01922)  (0.00663)  (0.00476)
log star rating 053052***  0.38600***  0.34460***  0.30686***  0.18721 0.33830°%*  0.18461%*
(0.04864)  (0.04164)  (0.04112)  (0.03989)  (0.12367)  (0.05182)  (0.04685)
No. expert reviews  0.01513***  0.01226%**  0.01342***  001192***  0.01938 0.02181%%*  0.01628%**
(0.00433)  (0.00401)  (0.00399)  (0.00407)  (0.01673)  (0.00545)  (0.00553)
Date Retail 0.01042*** 000389 0.00390 -0.00102 000203 -0.01002**  -0.00416
(0.00264)  (0.00249)  (0.00247)  (0.00248)  (0.00714)  (0.00436)  (0.00259)
WeekInChart 0.00727***  0.00463**  0.00532***  0.00491**  0.00949 0.00399 0.00399*
(0.00227)  (0.00206)  (0.00206)  (0.00197)  (0.00577)  (0.00367)  (0.00215)
Bestsellers 0.00148***  0.00105***  0.00115*** ~ 0.00089**  0.00162*  0.00697***  0.00027
(0.00037)  (0.00035)  (0.00035)  (0.00035)  (0.00089)  (0.00140)  (0.00030)
R-squared 0.60288 0.66649 067972 0.69700 0.70631 074172 055731
R-squared Adj. 0.60245 0.66588 067884 0.69363 069328 0.74014 054915
Observations 12001.0000  12001.0000  12001.0000  12001.0000 ~ 566.0000  5936.0000  6631.0000
Publisher No Yes Yes Yes PM PM&I/S  Nol/s
Topics No No Yes Yes Yes Yes Yes
Interaction No No No Yes Yes Yes Yes




Appendix V : Lewbel Approach

[ ) 3)
Price Price Price
TnB_Rank 00967 " 00021 0.0937 "

(0.00733)  (0.00783)  (0.00557)

JAgencySel 0509 -0599°7*  .0.599"*"
(0.0245) (0.0245) (0.0245)
InRRP. 0851°°°  0.850"""  0851°""
(0.0123) (0.0123) (0.0123)
AverageR 0316 0317°*"  0315°"°
(0.0399) (0.0399) (0.0397)
Date_Retail 000136 -0.00112 -0.00130

(0.00247)  (0.00251)  (0.00247)

Rev_Sum 0.0147*"* 0.0148"** 0.0142%**
(0.00415)  (0.00421)  (0.00407)

InKindle 00350°°"  0.0362°""  0.0360"""
(0.00414)  (0.00419)  (0.00414)

Bestsellers 0.00100%* 0.000986"* 0.000985"*
(0.000357)  (0.000354)  (0.000353)

WeekinChart  0.00603°*  0.00580"*  0.00584""
(0.00208)  (0.00206)  (0.00206)

Reviews -0.00234
(0.00534)
_cons LS08°TT l4adtt 1470%7
(0.107) (0.122) (0.0889)
N 12001 12001 12001
adj. R 0.693 0.693 0.693
i 0 2627 3102
jdf 0 131 131
i 36313 14516
Publisher Yes Yes Yes
Genre Yes Yes Yes
PubXGenre Yes Yes Yes

Standard errors in parentheses
*p <005 ** p<00L *** p<0.001

e Results for standard IV (1), Lewbel IV approach without predetermined (2) and with predetermined instrumental variable

®3).



Appendix VI: Lock-in Effect?

E-readers penetration rate among U.S. adults 2009-2019
Percentage of adults who own an e-reader in the US from 2009 to 2019
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Appendix VII: Robustness Check DML Approach

Agency  Std. Dev  p-value  Score Perc_Change
Lin-Logit -0.5525 0.0254 0.0000 0.2611 -42.4464
Lasso_Logit  -0.5685 0.0260 0.0000  0.2779 -43.3599
Lasso-RFC -0.3852 0.0142 0.0000 0.2793 -31.9668
RFR-Logit -0.4218 0.0246 0.0000  0.2500 -34.4157
RFR-RFC -0.3477 0.0132 0.0000  0.2455 -29.3684
XGBoost -0.4428 0.0335 0.0000  0.2062 -35.7756

e Results for DML approach using different DML techniques. Score is equal to the MSE.



