Search and Obfuscation on the
Internet



 Slides based mostly on

“Search, Obfuscation, and Price Elasticities on
the Internet,” Ellison and Ellison, EMA 2009

 But also relevant:
“A Model of Add-on Pricing,” Ellison, QJE 2005



How do retailers respond to advent
of low-cost price search?

— To study, researchers can chose an internet
Industry where price search had just become very
cheap and easy through a price search engine.

— Firms should have a collective incentive to raise
search costs.

— Effect of internet technologies on search frictions
not unambiguous---firms can also use these
technologies to frustrate search.

— Will focus on one particular obfuscation strategy:
add-on pricing.
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What could firms do to obfuscate?

Have complicated (and unattractive) return
policies and warranty terms

_ist shipping and handling separately (and
potentially charge a lot). (Pricewatch used to not
list S&H on the same page & didn’t have limits.
Some firms charge $1 +$100 S&H. )

Make the prices on the websites hard to find
(Pricewatch added a “buy it now” button.

Offer add-ons, upgraded products, etc.
Pricewatch tries to fight against these strategies.
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Our Data

TABLE I

SUMMARY STATISTICS FOR MEMORY MODULE DATA (128MB PC100 MEMORY MODULES;

683 WEBSITE DAY OBSERVATIONS)

Variable Mean Stdewv Min Max
LowestPrice 62.98 33.31 21.00 | 200.85
Range 1-12 6.76 2.52 1.00 13.53
PLow 6658 34.51 21.00 123.44
PMid 90.71 40.10 35.49 |49 .49
PHi 115.19 46.37 48.50 185.50
logil 4+ PLowRank) .86 0.53 .69 3.26
OLow T 12.50 17.03 () 163
Em.l'j Rank of low quality Z.44 3.33 . ii
OHi | product 2.02 3.46 0 47
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Our Data

TABLE I

SUMMARY STATISTICS FOR MEMORY MODULE DATA (128MB PC100 MEMORY MODULES;

683 WEBSITE DAY OBSERVATIONS)

Variable Mean Stdev Min Max
LowestPrice 62.98 33.31 21.00 | 20085
Range 1-12 6. 76 2.52 1.0 13.53
Plow 6658 34.51 21.00 123.49
PMid 90.71 40.10 3549 14949
PHi 115.19 46.37 48.50 185.50
logil 4+ PLowRank) .86 0.53 0.69 3.26
OLow 12.50 17.03 () 163
(OMid 244 3.33 I 25
(JHi 2.02 3.46 () 47
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Our Data

TABLE

SUMMARY STATISTICS FOR MEMORY MODULE DATA (128MB PC100 MEMORY MODULES;

683 WEBSITE DAY OBSERVATIONS)

Variabde Mean Min Max
LowestPrice 62.98 33.31 21.00 | 20,85
Range 1-12 6. 76 2.52 1.0:0 13.53
PlLow T Rate) 34.51 21.00 [23.44
Puxid 9071 40.10 35.49 146,44
PHi 115.19 46.37 48.50 185.530
logi 1l + PLowRank) .86 0.53 (.69 3.26
CLow 12.80 17.03 0 163
(Mid 244 3.33 0 25
(Hi 2.02 3.46 0 47

« Scraped price & product information for a year
« Got sales information from market participant
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Demand Estimates

TABLE I
DEMAND FOR 128MB PC100 MEMORY MODULES®

Dep. Var.: Quantities of Each Cuality 1evel

Independent Variables Low g Mid g High g

logi1 + PLowRank) —1.29* —0.77* —0.51*
i 10,93 {4.6) {2.9)

logi PLow) —-3.03 —0.59 1.49
(2.3) (0.4) (0.9)

logi PMid) .68 —6.74* 238
(L8} (3.9) (1.7}

logi PHi) 0.17 2.72 —4.76*
(0.2) (1.8) (3.3)

SiteB —0.25* —0.31* —0.59*
(3.5) (2.9) (3.6)

Weekend —(1.49* —0.94* —0.72*
(8.4) (5.3} {3.B)

log( LowestPrice ) 1.20 .83 —0.14
(1.1} (L&) (0.1)
Number of obs. &E3 683 683

2 Absolute value of r-statistics in parentheses. Asterisks (*) denote significance at the 5% level.
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Demand Estimates

TABLE I
DEMAND FOR 128MB PC100 MEMORY MODULES®

Dep. Var.: Quantities of Each Cuality Level

Independent Variables Low g Mid g High g

logi1 + PLowRank) —1.29* —0. 77 —0.51*
i 10.9) (4.6) (2.9)

logi PLow) -3.03 —0.59 1.49
(2.3) (0.4) (0.9)

logi PMid) (.68 —6.74* 238
((L8) (3.9) (1.7)

log( PHi) 0.17 Pt —4.76"
(0.2) (1.8) (33)

SiteB —[0.25* —0.31* —0.5%
(3.5) (2.9) (3.6)

Weekend —.49* —0.94* —0.72*
(8.4) (8.3) (3.8)

log( LowestPrice ) 1.20 0.83 —0.14
(1.1} (L&) {0.1)
Mumber of obs. GA3 683 633

* Absolute value of r-statistics in parentheses. Asterisks (*) denote significance at the 5% level.
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Demand Estimates

TABLE I
DEMAND FOR 128MB PC100 MEMORY MODULES®

Sales of all quality levels
respond to rank of lowest.

Dep. Var.: Quantities of Each Chuality Level

Independent Variables Low g Mid g Higchg |,
logi1 + PLowRank) —1.209* —0.7 " —0.51*
(10199 {16 (2.9
logi PLow) —3.03 —0.59 1.409
(2.3) (0.4 {0.9)
logi PMid) (.68 —6.74* 2.38
(0.8} (3.9) (1.7)
log( PHi) 0.17 2.72 476"
(0.2} (1.8} (3.3)
SiteB —(0.25* —(.31* —0.59
(3.5) (2.9) 56 S
Weekend —(0.49* —(.94* —.72*  standard
(8.4) (8.3) (3.8)
log( LowestPrice ) 1.20 .83 —0.14
(1.1} (6] {0.1)
Mumber of obs. GA3 683 683

2 Absolute value of r-statistics in parentheses. Asterisks (*) denote sipnificance at the 5% level.
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We can estimate characteristics of demand and also calculate own & x-price elasticities.
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Demand Estimates

TABLE III

PRICE ELASTICITIES FOR MEMORY MODULES: THREE QUALITIES IN EACH OF
FOUR PRODUCT CLASSES®

12EMB PC10 Modules 1 ZEMB PC133 Modules
Low Mid Hi Lo Mid Hi
PLow —24.9* —12.5* —7.2* —33.1* —11.2* —4.9¢
PMid 0.7 —6.7* 24 0.8 —3.6° 0.5
PHi 0.2 2.7 —4 5 0.2 —4.8 —4.8
256MB PC10K Modules 256MB PC133 Modules
Low Mid Hi Lo Mid Hi
PLow —17.4* —&.1* —4.1 —24.8* —12.5 —6.6
PMid 3.7 —7.8 —4.1 0.3 3.3 3.9°
PHi 0.7 6.4 —3.8 —0.9 7.2 —(.8

3 Asterisks (* ) denote significance at the 5% level.
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Demand Estimates

TABLE III

PRICE ELASTICITIES FOR MEMORY MODULES: THREE QUALITIES IN EACH OF
FOUR PRODUCT CLASSES®

Enormously elastic
demand for easily
searchable low quality 128MB PCL10 Modules IZ8MB PC133 Modules
\ Liow Mid Hi Lo Mind Hi
< — . P
PLow —24.9* w @ —33.1* -11.2* —4.5
PMid 0.7 —b.7* 24 0.8 —3.6° 0.3
PHi 0.2 27 \H* 0.2 —4.8° _4.8
256MB PC100 Modules K Not nearly as pcya3 podules
Liow Mid Hi eIaStIC Mind Hi
PLow —17.4* —a.1* —4.1 —24 8* —12.5 —6.6
PMid 3.7 —7.8 —4.1 0.3 3.3 3.9
PHi 0.7 6.4 —3.8 —0.9 —7.2 —0.8

3 Asterisks (* ) denote significance at the 5% level.
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Demand Estimates

* When calculating these elasticities, effect of
rank subsumed in price effect.

* What do we expect an elasticity matrix for
close substitutes to look like?

« X-price, pos, not sig., with two exceptions:
— Demand for med & high qualityT as p of low
quality, despite the fact that they’re close subs.

— Evidence of effectiveness of add-on pricing:
Consumers find these products through low-
qguality one.



Observations on Demand

Bertrand suggests paradox
— Own-price elasticity -25 (low quality)
Add-on pricing
— Reduction in rank of low quality increases sales of higher quality.
(Neg x-price elasticities in first row.)

Search frictions
— Less elastic demand for medium and high quality. Low g
demand more price sensitive.
Adverse selection problem

— Reduction in rank of low quality increases sales of higher quality
less than it increases sales of low quality. X-price elastlc:ltles In
first row not as large as own-price mix of consumers’ changes as
your rank changes.

Why don’t all firms just charge well below cost to attract
customers and then get them to upgrade?



Evidence on Markups

TABLE VI
MEAN PERCENTAGE MARKUP IN SIX PRODUCT CLASSES®

Product Category

128MB Memory 56MB Memory

PCT 0 PC133 PC100 PC133
Actual low markup —0.7% —2.5% 4.3% 2.9%
Actual mid markup 17.3% 15.6% 16,25 199
Actual hi markup X71.3% 26.9% 24.3% 24 9%
Owerall markup 1.7% 11.5% 12.7% |5.8%
Owverall elasticity = -23.9 —27.7 —16.0 -21.2
/= 4.2% 3.6% 6.3% 4.7%
Adverse selection multiplier 2.0 3.5 1.7 24
Predicted markup B.3% 12.8% 10.9% 11.4%

3The table presents revenue-weighted mean percentage markups for products sold by websites A and B in each of
four product categories along with predicted markups as described in Sections 2.2 and 7.

© John Wiley & Sons, Inc. All rights reserved. This content is excluded from our Creative
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Evidence on Markups

TABLE VI

MEAN PERCENTAGE MARKUP IN SIX PRODUCT CLASSES®

Product Category

128MB Memory 56MB Memory

PC100 PC133 PC100 PC133
Actual low markup —2.5% 4.3% 2.9%
Actual mid markup 15.6% 16,25 199
Actual hi markup 26.9% 24.3% 24 9%
Owerall markup 11.5% 12.7% |5.8%
Owverall elasticity = : —27.7 —16.0 -21.2
/= 2% 3.6% 6.3% 4. 7%
Adverse selection multiplier 2.0 3.5 1.7 24
Predicted markup B.3% 12.8% 10.9% 11.4%

3The table presents revenue-weighted mean percentage markups for products sold by websites A and B in each of
four product categories along with predicted markups as described in Sections 2.2 and 7.
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Evidence on Markups

TABLE VI

MEAN PERCENTAGE MARKUP IN SIX PRODUCT CLASSES®

Product Category

128MB Memory 2560MB Memory

PC1O0 PCI33 PC100 PC133
Actual low markup —0.7% —2.5% 4.3% 2.9%
Actual mid markup 17.3% 15.6% 16.2% 19.9%
Actual hi markup 27.3% 26.9% 24.3% 24.9%
Overall markup 1.7% 11.5% 12.7% 15.B%
Overall elasticity = —21.9 —27.7 —16.0 -21.2
/& €D 3.6% 6.3% 4.7%
Adverse selection multiplier 2.0 3.5 1.7 2.4
Predicted markup 12.8% 10.9% 11.4%

3The table presents revenue-weighted mean percentage markups for products sold by websites A and B in each of
four product categories along with predicted markups as described in Sections 2.2 and 7.

© John Wiley & Sons, Inc. All rights reserved. This content is excluded from our Creative
Commons license. For more information, see http://ocw.mit.edu/help/fag-fair-use/.

« Compare actual markups w/ those implied by 1) estimated elasticities; 2) estimate
elasticities & adverse selection term.
» Confirms that profits from add-on strategy do not just get competed away
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Comments on Markups

* Low quality markups very low
 Medium and high quality substantially
higher

* Overall markups higher than naive
expectation based on price elasticity



Conclusions

* Price search can lead to super elastic demand
and potential for Bertrand paradox.

* In addition to facilitating price search, the
Internet can also facilitate sales strategies
that frustrate price search (like add-on
pricing).

» Add-on pricing leads to higher prices through
equilibrium effects of adverse selection.
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