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Channel Managemenand MAP.
Evidence From a Natural Experiment

ABSTRACT

Minimum Advertised Price (MAP) is a g policy widely used by
manufacturers to influence prices set byeir downstream partnersA MAP
policy imposes a lower bound on advertised prices for retailResailers that
advertise prices below the MAP price violate the policy and are subjemt
punishment such agermination of the distribution agreement Despite this
threat, acentralissue with MAP policies is compliang&olationsare often
attributed to lack of monitoring by manufacturerspoor incentive
mechanismsor poor partner selecion. In this paper] show thatthe mere
fact that manufacturers monitor pricing andave a contractual threatto

terminate distributionmay be insufficient in achieving MAP compliaraed
that the context and terms of the policyaffect manufactureisQability to

governMAP.

To demonstrate this point, | analyze the pricing, enforcement and cha
management policies of a manufacturer over several ydasbBow that initial
investments in monitoring and enforcement aireeffective in reducing MAF
violations In response, the anufacturer introduces new channt
agreements and policies, which provides a natural experimBmtse policies
address the challenges of the online retail environment and credibly sigr
retailers that the manufacturer is willing to enforce the MAPipoll show
that under the new channel policies, investments in monitoring
enforcement lead taa sustained40%80%reduction in violationsThis effect
is economically meaningful and is robust to a variety of tests

specificationsWith increased compliance channel prices increas@%out

there is no loss in volumeMy analysis uncoverswo key elements of
successful channel policies to improve MAP compliacgstomizationto the
onlineretail environment anctrediblepunishments.



1. Introduction

Minimum Advertised Price (MAP) padis are widely used in online market place that sell
durable goods such asdectronics, cameras, appliances, sporting goods and tdys? allows
manufacturers tounilaterally impose a lower bound on advertised pricesnd thus protects
retail margins A MAP policyalsodescribes the consequences of violating MAP, such as ceasing
to ship product to the retailer for a set period or terminating the retailer as a distributor. While
retailers that sign authorized dealer agreements also agree to follow the manufacturer policies,
opportunistic retailersoften advertiseproductswith pricesbelow the MAP pricethusviolating

the policy(Pereira 2008, Barr 2012, Israeli, Anderson and Couglad) With online markets
representing a large fraction of salescentral concern for manufacturers is how to effectively
enforce andachievecompliance withMAPIn thesechannes.

MAP violations are often attributed to manufacturers not investingeither monitoring or
enforcement efforts. In particular, manufacturers may not have detailed information on retail
prices, which prevents them from identifying MAP violations. Or, manufacturers may become
aware of violations butare not able or willing to enforce their MAP policy. This view is
documentedin academic paperthat often abstract to parsimonious models that only consider
reduction of asymmetric information and enforcement severityertainty and costs as
mechanisns to prevent opportunisnm(seeBecker 1968, Stigler 1978|chian and Demsetz 1972,
Jensen and Meckling 197@nd other3. However, although a MAP policy is a clear legal
document, anddespite thesubstantial investmentsnanufacturers makento monitoring and
enforcement, MAP violationgre common.

In this paper, | demonstrate that achieving compliance with a channel policy such as MAP may
require changesin channel policies andagreements. Investments in monitoring and
enforcement may be insufficient when the channel poliaes notaligned with these efforts

My analysis uncoverswb key elements of successfehannel policiesto enforce pricing
customizing channgpoliciesto the online retail environmentand improving thecredillity of

the punishment Two main characteristics difie online environment are theneed for greater
transparency in information flow and the need to segment online versus offline retailers.
Customizinghe policiesto the online channehlllows a manufacturer toesolve asymmetric
information when contractsare establishedand reduce adverse selection by improving the
YIEydzFl OGdzNBENRa FoAfAGe (2 asStSOG OKFyySt LI NIyS
the effectiveness of a contract, which is a wealbwn moral hazard issUe.

| obtain these findings in a field setting where | observe the interactimite/een a durable
goodsmanufacturer and hundreds afs retail partnersover a multiyear time periodin the

1Admitted|y, credible threats &ve been explored in the academic literatuire sociology, law, economics and

marketingp Ly LI NI AOdzZ I NE GKS £ AGSNI GdzNBE RA a Odza 38BScker 10685 A Y LR NI | vy
Stigler 1970 Antia et 4. 200§. However,| demonstrate tlat the same punishment becomes more credible and

certain once channel policies and agreements are updated.



online channel The vast distribution through the online channel makiedifficult to monitor
retailer actiors. Without an automatedmonitoring system, a manufacturehasto check the
advertised price for each of its SKU in each of the websites where its products are sold.
Therefore, retailers that believe that violationseahard to detectmay advertise prices below
MAP. In addition, savvy retailers mahoose to advertise their products multiple domain
names which the manufacturer is not aware of and may not tradeéér example, a retailer with

the domain name BestDubées.com may create another domain namimesBest.com, and
advertiseproductspriced below MAPor advertise these products on eBay.cauith the seller
name JoesBesCompared to the cost of opening additional brick and mortar locations, the cost
of additional online domain nameis marginal. Creating additional domain names exacerbates
0§KS YI ydzF I OG dzZNB NI & Thatdsheven if the niafufadfidey ia db dImanitar ®
and obtainthe advertised prices of all its SKUs, a frequent problem is tih@tmanufacturer
does not know which website is associated with which retailer.

Monitoring is not enougho achieve compliancesinceretailersmust believe that the threat of
punishment is credible and that the manufactures willing to enforce the MAP policy.
Throughout the time period of the samplehd manufacturer makes large investmerits
monitoring to obtain detailed information on the pricing behavior of downstream retailers. In
addition, asubstantial fraction of emplee time is spent on monitoring and enforcemaeuft
MAP. However, these investments have little impact on compliance with the MAP policy
initially. For exampleat the beginning of the sample (May 2010) the manufacturer does not
have any automated enforceamt method. In November 201the manufacturer instituted a
test period in which notification emails were sent to violating retaileAsnong violating
retailers, hese emails caused a shdéerm reaction and violations were reducedBut, in
subsequent week these retailers committed asubstantial number of violations. Overall,
investments in monitoring and enforcement were not effective in achieving long term
compliance with MAP.

To improve long ternMAP compliance the manufacturer mde a major changeto its channel
agreements angolidesin June 2012While both agreements and policies were changed, for
Of F NAGEe 2F SELRAAGAZ2YS L osAff TRSmMmanyfdturel KS& S
substantially reviseds dealeragreements and policieend had authorizedretailers resign new
agreements which included two main changes. First, the manufacturer created a standalone
ecommerce agreement that wadistinct from the authorized dealer agreement. The new
ecommerce agreement required its retailers go throughan additional registration procedure

to become authorized ecommerce retailersand to preapprove all the domain nameghis
change allowed the manufacturer tddress the challenges of the online channel head on and
adapt the agreement tofit the current retail environment With this customization the
manufacturer complimens its monitoring efforts by being able to discern which websites
belong towhich authorized channel partnerdn addition, the manufacturer is able to correctly
identify websitesof retailers that do not have a distribution authorization agreement, namely
unauthorized retailers.

c?



Secondthe manufacturer revised the MAP policVhe original policy mentioned the threat of
termination 2 ¥  NB G A f SNRA& | dzil KBtNA prodiik 2iné orélizof theS f f § LJ!
Y ydzF I O dzNJBablJoasibledplBishoeiibat did not specify a tinfme. The new
policy includeda three strikes enforcement protocol, with a detailed explanation of the
consequencesof each violation, with the same termination punishment aa result of
continuousviolations A final feature of thenew policywasa MAP violation notification email
that authorizedretailers were to receivéf they violatedMAP. Specifying clear consequences
and sendingintermediate warning emails allsthe manufacturerto credibly signal to the
authorized retailersthat it is committed to enforce the policyThus, even though both the
original and the updated policy included the same punishment, the threat of puoneish
appears to be more credible after the policy change.

After 18 months the manufacturemadefurther changes thatestricted the number of allowed
domain namesper retailer and imposed a larger inventory requirement on all authorized
retailers. Thegoal of these modifications wde reducethe number of authorized retailers and
the online presence of its ecommereaithorized retailersPrior tothese changesthere was a
three-month transition period in whictthe manufacturerhalted the email notifcation feature
and no notifications were sent out. This provides me with natural variation in the data, which
use to examine the persistence [fAPcompliance irabsenceof notifications.

The focus of this paper is the effect of thelicy changef June 2012n MAPcompliance Prior

to the policy change average violation rates in the authorized channel were¥8.8sing a
differencein-differences approach] find that there is a sustained0%80% reduction in
violation rates among authorizedetailers after the new channel policiesere introduced.This
effect is economically meaningful anid robust to a variety of tests and specificatioifie
increased compliance leads to an average price increa2&o@mong authorized retailers, but
there is no systematic evidence of reduction in volume ordered from the manufacturer or
dollars spent.

| find that notification emails serve as effective warnings to authorized retaifexsviolate MAP
price following the policy changesThis is in contrast to the test period, in which the same
monitoring andnotification tools were used but did not hava sustainedmpact | attribute the
change ireffectivenessof the emails to the new agreements and policigsing arevent study
approach, | find that whin a week ofa notification, violationsdrop by more tharb0%among
the notified authorized retailers, and the reduction persists for at least four weeksdication
that emails are an important component @nforcementis that once the emailing feature
temporarily stopped violation rates increasagainamong authorized retailers.

Put together, these findings suggest that channel agreements and policies must be aligned with
monitoring and enforcement effostin order to effectively govern a channel policy such as MAP.
Investments inmonitoring and enforcementalone were insufficientto achieve sustained



compliancewith the original agreements and policieln addition, he new agreements and
policies alone were insufficient during the months with no enforcemeemails Only when
monitoring and enforcemenefforts are compmented with appropriately designed channel
agreements and policiethe manufacturer isble to achieve MAP compliance in the authorized
channel. This suggests that the context under which the investments in monitoring and
enforcement take place is critical. By modifying the channel agreements and policies, the
manufacturer created an environment where investments in monitoring and enforoéme
became effective.

The manufacturethad an authorized dealer agreement arad MAP policyn place for rearly

sevenyears before it introduced the new agreements and policig®e originalagreement and

the policy facilitated selection of the channel partners, and provided clear incentives for

retailers to complyDuring the two yeargrior to the policy changeit systematicallymonitored

online prices However, despite these measures timanufacturer continuouslfaced violations

| find that once the manufacturer establishesckear set of channelagreements and polies,

both internally and externallyit is able to improve compliance among authorized retailers in the

channel. The new $ef agreements and policieadapsthe Y I y dzF | Ol dzZNBS NN & LINE OSRd:
more suitable to the online marketplacky creating a specific agreement for ecommerce

dealers and improves the credibility of the violation threat by constituting a detailed

punishment protocol and a notification email featuley R Sy Kl yOAy3 GKS YI ydz
commitment to enforce the plicy. Following the policy change violation rates among

authorized retailers decreade halfthe rate of violatons prior to thepolicy change

The remainder of the paper is organized as folldwsSection 2 review the related literatureln
section 3l discussthe policy changen detail and describeny data. In Section4 | discuss my
empirical approach. In section presentthe empirical data analysis. In sectiér conclude and
discuss future research and managerial implications.

2. Related Literature

While MAP is widely used in practice, the academic literature on MA®ery limited An
exception is Kali (1998), which takes an analytical approach. Kali (1998) models MAP as an
extension of Resale Price Maintenance (RPM), which can be used to legally maximize channel
profits. Hence, Kali (1998) treats MAP as a solutma pricing problemlnitially, MAP and RPM

may have been viewed as a seifforcing policy However, due to the prevalence of MAP
violations in recent yearsa central concern for manufacturers is how to effectively achieve MAP
compliancein their channel.Charness and Chan (2002), attempt to investigate this question
from the aspect of MAP policy design. They vary the specifications of a MAP policy in a
controlled laboratory experimentand examine the differences in hypothetical market

2Aself—enforcing agreement was first modeled and analyzed by Telser (1980).



outcomes® This papefextends this research bytudyingat the effect of reaWworld changes in
channel policies and enforcement efforts and their effect on real market outcomes

Israeli, Andersonand Coughlan (2014) provide a detailedview of the literaure and the
institutional facts about MAPImportantly, MAP policies are a unilateral policy set by a
manufacturer to coordinate minimum advertised prices for certain products which only &ppl
authorized channel member3hese policies are widely uség manufacturers in both offline

and online channeldn the online channelsince MAP policy applies to almost any price that
appears on a website (for products with a MAP policy), these policies become essentially a
minimum price policy This paper focses on the effect of a MApolicy changan the online
channel

Israeli et al. (2014) demonstrate that manufacturers are concerned with violation of their MAP
policiesand document how different retailer, product and market characteristics correspond
with MAP violations. Irparticular, they show that there are differences iviolation behavior
among authorized and unauthorized retailéEhey find thatS | O K NXRidlatiokh beBaMidR &

is associated with its owauthorizationgroup, andthat the assoation betweengroups is small
Thisfindingis in contrast to manufacture€sonventional wisdonthat the unauthorized channel
violation behaviorhas a cascading effect on the authorized channel behavior. As a result, Israel
et al. (2014) conjecture that in order to achieve full channel compliasue#norized and
unauthorized retailers should each be addressed separately. My finding, that tiog pbénge
affects the authorized channel behavior, but the behavior of the unauthorized channel remains
unchanged is consistent with this notion.

The literature on distribution channel management and coordinatialso relates to this paper

The researcton SY T2 NOSYSy G 2 F Y| vyaddfpoliddstadiBcsikdon grayy i NI OG &
markets and exclusiveerritories (Antia and Fraier 2001, Antig Bergen, Dutta, and Fish2006

Bergen Heide, and Duttd 998 Dutta Beagen, and Johii994and others). Themajority of that

literature investigatesthe determinants of enforcementype, enforcementseverity orthe

tolerance to violationgather than the effects or effectivenesd enforcement €.g., Antia and

Frazier 2001, Bergen et al. 199&illilandand Belb 2002. Other studies look at how different

control mechanisms are viewed lohannel partnersand are likely to effect commitmendr

opportunistic behaviorin a variety of market settingéAnderson and Weitz 1992ap and

Ganesan 200Murry ard Heide1998, Stump and Heide 198@&d others.

Afew studies look at the effect of control mechanismstba behavior ofa counterpartchannel
member. One paper that attempts to study the outcome of control mechanism@n channel
Y S Y 6 Shettavior is Heidg Wathne, and Rokkarf2007) They attempt to reconcile the

®The experiment was conductaed Hewlett-Packard (HP) laboratoriet® examine specifications for their MAP policy.
* While unauthorized retailers are technically not violating a MAP policy, since tloy poes not apply to them,use
the term violations also foany case where a priceaslvertisal below MAPby unauthorized retailers



contradictingliterature aboutthe effect of monitoring on opportunistic behavior anestigate

GKS STFSOG 2F RAFTFSNBY G T2 N ausig®ngiddngdlsun2yik y3 2y

of suppliers® Theyfind that output monitoring decreases partner opportunism while behavior

monitoring increases opportunisr limitation of the study is that both the monitoring and the

2L NI dzyAaY YSI&adz2NBa | NB o6 &SR Doyandapizcéidddi SN A & c
buyer behavior

Wathne and Heide (2000) provide a comprehensive revitthe literature about opportunism
and develop a conceptual framework gévernancestrategies for managing opportunisilAP
violations fall under their categorgf a violation, a form of opportunism thapotentially
requires systematic and costly monitoring effortfhe governance strategies that Wathne and
Heide (2000) advocatere monitoring channel partners providing incentives that deter
opportunism selecting partners that are cooperativand applying socialization tactics that
promote goal convergence. Inour setting, the manufacturer applies thee governance
strategies In particular, the manufacturemonitors the channel by collecting price and
marketplace information, provides incentives such as protectatgil margin and the threat of
contract termination, andselectsand socialized withits channelpartners via the authorized
retailer program.l show that the context anderms of the policythat is violatedaffects the

Y Iy dzF | Odibtid BoNdgovzern the market. Specifically,l show that customizing the
agreements to theonline retail environment and having a credible policy are critical in
governing the authorized channel and enforcing thelicy. These findingsare important
complements tahe conceptual frameworlof Wathne and Heide (2000)

Onestudy that aims at evaluating the effectiveness of enforcement is Antia et al. (26G6at
paper the authors use seléported manufacturesurvey data and a lab experiment to examine
the effects of the severity, certainty and speed of enforcement on deterring gray marketing
These are inherently different than enforcement of a pricing policy among authorized retailers
Unauthorized distributes are unknown partners and are harder tmentify, it is thus also
difficult for the retailers to gauge the likelihood of enforcemempon violations In addition,
manufacturersare not subject to legal scrutiny if they choose to selectively enforce these
policies(an action which maye optimalfor manufacturers, as iutta et al. 1993 To the
extent that the enforcement of gray markets is similar tioe enforcement of MAP violations
among authorized retailers, Antia et al. (2006) predict that an eefoent policy such as a MAP
enforcement policy, that is severe (e.g. termination), certain (credible threat), and is quick in
response to a violation, would be likely to deter violatioAslimitation of the surveybased
study in Antia et al. (2006)s the reliance on selfeported data in terms of the dependent
variables (e.g., severity, certainty, speed), and the outcome variable of intereselsreported

®While transaction cost theory predicts that monitoring will reduce opportunism, other studies suggest that
Y2YAG2NAY 3 Yl & OFdzaS d&aNBI Ol I Heilds Wathneg/ &hd BoKka@@07).LINR Y2 (i S 2 LILJ2 NIi dzy



indicator of existence of gray markets, which are not easy to detect, anthtkeofobjective
measures of the enforcement or its effectiveness.

In my setting, the manufacturer revised the MAP policy such that the consequericas
violation are clearand credible. Consistent with the crime and punishment literat@Bzcker
1968, Stiglerl970 and others) suchimprovements in enforcement capabilitieshould deter
opportunistic behaviorInterestingly, while the punishment itself did not change, the wording
and details of the punishment procedure did, and these changes are what improve the
credibility of the punishmentOne of the new features of thpolicy changd investigate is a
notification email that is sent to violating authorized retailers, which contains the MAP policy
and reminds the retailers of the expected behavior and consences of violations. The
notification potentially increases both the credibility and certainty of the enforcement threat by
demonstrating to authorized retailers that their behavior is being monitored. In addition, Mazar,
Amir and Ariely (2008) demonstratihat the mere reminder of standards of honesty can
decrease the occurrence of dishonesty. Similarly, if retailers are reminded of compliance
standards, they are expected to decrease subsequent violation behavior.

To the best omy knowledge extantresearch irchannel managemenises selfreported survey
data from various channel partnersr lab experimentswith hypothetical market conditions
While my study is limited to one manufactar in a single industry, it the first to use observed
data totry and identify the effect of enforcement on violation behavior in the chaninexploit
my unique setting and data structure to employ a differernalifferences methodology, which
is commonly used to investigate the effect of interventions in econsmie marketing(the
canonical example o€ard and Krugerl@94 and many others)l also use an event study
approach which is commonly useih finance(e.g. MacKinlay 19970 investigatethe effect of
different eventson abnormal returrto study thechange in violation rates surrounditige day
an email is sent.

3. Policy changand DataDescription

In recent years manufacturers commonly use MAP in online market pl¥etstracking and
monitoring MAP compliance is difficult due to the broadline dstribution andthe presence of
unauthorized retailers in the channd®etailers often offer tsellproducts on multiple websites
and finding those is time consuming. Even when a violation is found, there are difficulties in
identifying the offending retiers. Manufacturers typically hire third party companies to track
and monitor MAP prices on the Internet, in order to improve the monitoring efforts and the
ability to identify retailers that offer their products onlin€hese third party companies (suak
Channel 1Q, or Market Track) scan the Internet searchintn$tances where a product under a
MAP policy is offered for sale and recahe identity of the retailerand the advertised pricdn
addition to monitoring the market, manufacturersay attemptto improve MAP compliance by
updatingtheir agreements wittdistributors and retailers, andhanging thevording of theMAP
policies and the actions upon MAP violations, as well as eliminating unauthorized distribution.



The manufactured observe had a MAP policy in plaséice 2005 as well as an authorized
dealer agreementThese allowed the manufacturer to select appropriate partners and provided
the retailers with incentives to adhere to the policy. Initially, monitoring of MAP compliaase
manual and sporadidn recent yearsas the distribution grew and the online channel became
important, the manufacturer began taking additional actions to try and improve MAP
compliance in the online chann&ventuallythe manufacturer addedystenatic and automatic
monitoring of online prices Monitoring the market revealed to the manufacturer that its
products were available on many more online outlets than they were aware of. Not only did
they discover unauthorized retailers, but they also found out that several of the seemingly
unauthorized vebsites are their own retailers selling their products using unknalwmain
names That is, authorized retailers used several different domain names and identities when
selling the products, but those were unknown to the manufacturer.

In June 2012the manufactureralsorevised its agreement and policiesnd had its authorized
dealers sign updateédgreementsThe focus of this paper is on tipelicy changeahat occurred

in June 2012The timeline of thepolicy changs is illustrated in Chart IThe policy change
included two major components:a new dealer agreementwith a standilone ecommerce
agreement, ad an updated MAP policy and enforcement protocdlVhen revising the
agreement, the manufactur€¥d 321 f g+ a (2 NBRdzOS | acoMiMeSi NR O Ay
presenceof its products both in terms of theonline marketplaces where thproduct is being
sold, and in terms of th&lentity of the seller. Thereforethe new agreements require retailers
to be preapproved to sell products online, in predeteradnwebsite addresses and restrict all
ecommerce dealers from advertising products unless they carry a minimum emonth
inventory.Further, retailers are required to commit to a pgefined minimum dollar amount of
inventory. Two components of the agregent are important inrcustomizingt to the online retalil
environment: providingetailers with the option to opbut from the onine or brick and mortar
channel, andrequiring ecommerce retailerso register and approvéheir URLs These steps
reduceinformation asymmetry and providmore transparency in the online marketplaaed
allow the manufacturer to segment his retailers into ecommerce and brick and mortar retailers

The updated MAP policy andAP enforcemenprotocol includea detailed explaation of the
consequencesf aviolation. The policy includes a threstrikes punishment structure with well
defined terms. Following the first violation an authorized retailer loses product for 30 days; a
second violation leads to cutting off distributicfor 60 days, and a third violation results in
termination of that retailerIn addition,upon an online violation among authorized retailers, the
violating retailers were to receive a MAP violation notification eraaib warninglmportantly,

while the MAP policy was updated, MAP prices remained static in the six months prior to the
policy changeand the six months that follow thpolicy changeThe main difference between

the updated MAP policy and the original 2005 policy wasclear explanation of the expected
consequences upowiolations. The original policy mentioned that MAP violation may result in
termination of distribution of the product, the line, or complete termination, but did not specify

1C



detailed consequence3hat s, the same potential punishment was a part of the original policy,

but in the context of that policy it did not deter violation$his suggests thathe same

termination threat did not seemcredible in thehistorical policy, within the historical channel

structure. Detailing the specific steps of punishment and including warning emails signal the
YIydzFlF OGdzZNBNDRa O2YYAGYSyd G2 SyF2NOAy3I (GKS Lkif
punishment.

In practice, the manufacturer monitors prices of products that subject toMAP daily but

sends notifications to violating authorized retailers on a weekly basis. A notification email
indicates theoccurrence of the violation, remindthe violating retailer of the MAP policyand

includes a proof of the violationduA y3 I & ONBSYy &aK2(0 T NPrYetalegsS 2 F
that continuously violate MAP, even after receiving a notificatthe, manufacturer applies the
three-strikes policy and continues to monitor price changes. When dealing with unauthorized
rSGFAEfTSNBEZ GKS YIydzZFl OG§dzNBNJ aSyRa a/ SHasS IyR 5
to force unauthorized distributordo stop sellingits products. Unauthorized retailers on eBay

are dealt with using the eBay intellectual property infringemelowf (eBay Verified Rights

Owner prograrf)).
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In order to informretailers of the new agreements and policies, andrify that retailersfully

understand them, the manufacturer held training sessiwith its employees,ntermediaries

and distributorsDuring this session, the manufacturer explained the reasons and motivation for

the channel agreements and policies and went over the application procedures in détil.

training processalignedboth the employees of the manufacturdi KS F A N Qéetailerd Sy & |y
with the new policies and agreemeniBhe new legal documents were effective June 2012, and

the notification emaikystemwas launchedby the end of July 2012.

| observe a natural variation in the enforcement policy after the policy chanigiehvexploitto

examine the persistence of compliance in lieu of notificatiob8. months after the policy

change the manufacturer modified the agreements and policiesstgnificantly reduce the

amount ofauthorizedonline retailersby deciding to appove fewer ecommerceretailers. The

manufacturer imposed additional restrictions regarding display of the product advertising and

0KS YIydzFlFI OGdzZNBEND&a Ay Sttt SOldz f LINR LISNII e 2y (KS
website addresses was limited. In addition, the required minimwitad amount that a retailer

had to precommit to was increased b§0% The three months prior to thee changeswere a

transition period in which no notification emails were sent out, but price monitoring continued.

| also observe a period in which there were investments in enforcement prior to the policy
change, which | use to evaluate the effect of enforcement at that periidithe end of

® For details seenttp:/pages.ebay.com/help/community/vere@boutme.html

11


http://pages.ebay.com/help/community/vero-aboutme.html

November 2011the manufacturer administered &wo month test period in whichviolation
notification emails were sent out.

The data for this study are provided by Channel IQ, a company that monitors and enforces MAP
policies and collects data about online prices for their manufacturer clients, and from one of
their manufacturer céints. Thedata is unique becausdAP policies are often confidentjand

it is rare to observe communication between manufacturer and retailers

The database includesdurable goodsnanufacturer thatsold 144 unique product SKUs \98
authorizedretailersand 454 unauthorized retailersver the period May 201@ecember 2013

For confidentiality reasong,cannot reveal the identity of the manufacturer or the indusiny
which they operate The database containg4,933073 daily SKU X retailer obs&ations which
include the price that was docugnted for that retailer SKU combinatiam a specific day as well

4 GKS da!t LINAROSésS gKAOK Aa (KS Lidke@isSng i KS
price forthe product for that time period | also observe whether the retailer is an authorized
retailer of the manufacturerFor thedifferencein-differencesanalysis | collapsethe datainto

84,981 retailer X SKU X month combinatiohor the event study analysis, wheleim to
examine immediate response to MAP violation notification emhbilse daily observations

| compute a variety of measures frothe raw data For each daily SKU X regaibbservationl
define an indicator variable that indicates whether or not a MAd®ation occurred that dayf
violations occur] also compute the depth of the violation, which is the percentage below MAP
at which a SKU was priced. Whehnaggregate the datal compute the average percent of
violations and average depth of violations for each mofir example, if for a particular SKU a
retailer has 20 observations in a given month, and has violated MAP in 2 of them, the average
rate of violationsfor that month for this SKUs 10% Similarly, if the MAP prictor that SKUs
$100, and in each violation the product was offesds80, the average depth of violatiorier

that month is 20% The average percent of violations in the monthly database is 156%8%6(
amongauthorized,28.2% percent among unauthorized), and the average depth of violations is
8.1% {% among authorize®% percent among unauthorized)observe violation®n 22 657 of

the 84,891monthly observations57.5% of the observations are of autiwed retailers

"The MAP policy for this manufacturer is confidential as well.

8 The original dataset (2,132,043 observations) may contain maoae thne observation from the same retailer, SKU

and market fora singleday, due to Channel 1Q data collection proce$s. balance the datal collapse these
observations into a single observation for a retailer, SKU and market, selecting the lowest documented price for each
day. For this manufacturer, over 92% of the retailers sell a certain SKU in a single dodetfore,| collapse each

daily observation into a retailer X SKU observation, again maintaining the observation with the lowest advertised
price.

¥ Since not all retailers and SKU combinations are observed tiirig, a monthly dataset to be more balanced and
representative of tie behavior in the market.
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| also compute for each retailer and SKU the number of days in a month the SKU appeared in the
database(22.5 days on average3.4 for authorized an@1.4 for unauthorized)This variable
proxiesfor the availability of the product for that retailelfo proxy for assortment size of a
retailer, | compute the number of unique SKuilsat each retailer offeredduring a month. A

retailer offers11.2 SKUsach monthon averagean authorized retailer haan assortment size

of 16.60n average and aauthorizedretailer assortment size i6.8on averageFor each month

| compute the number of authorized and unauthorized retailers that were observebtserve

174 retailersper monthon averageput of which about 40% are authorized

| also obtained aletailedmanufacturer sales reports that includes the purchases of products for
each of the retailers between July 2002 and DecembeB20lse these data to investigate the
effect of MAPcompliance ad increased pricesn demand

4. Estimation Approach

This section discusses the main identification strategy of my empirical andfysismpirical

analysisincludes three subsection¥he goal of the first subsection is to meastine overall

effectof i KS L2t A0& OKIFIy3aS 2y NBGIAT SNEQ sigearif  GAZ2Y N
duration of product availability The goal of the second subsection isn@asue the direct

effect of the email component of the new policfhe goal of the thirdsubsetion is to

investigate the effect of the policy change on demand as proxied by inventory ordered and

dollars spent by retailers. While the third subsection is exploratory in nature, my identification

strategy usesa differencein-difference approacHor the first subsectionand an event study

approachfor the secondsubsection

| attempt to YSI &dzZNB GKS 2@SNIrtf SFFSOG 2F GKS LRtAOe
violation depths, assortment size and duration of product availability. | measure the effect of the
policy change on violation ratesince the main goal of the change was to ioye violation

rates. The effect of the policy on violation depth is also of interest, since retailers can react to
the policy by violating more than in the past now that the punishment is more credible, or less
than in the past if they want to test the rgadz¥ I O (i dzNB Nasthy, | désiatd the effgtidof

the policy change on assortment size and duration of SKU availability as a proxy for service. If
indeed, as predicted in theoretical papers, a well governed MAP policy protects retail margin
and thusmoves retailers away from price competition to service competition, we would expect
service to improve due to the policy change. Online, service can manifest itself by offering a
larger assortment size or having a SKU available for purchase every day.

4.1 Measuring the Overall Effecof the Policy Changen R e t Behdvierr s’

The difficulty in computing the overall effect of the polgy | dzi K2 NAT SR isM&B (i A f SNA C
find the appropriate counterfactualv S OF £ f = G KS Y I y dzF | idicieasNdBestiz & | I NS S
affect only the authorized retailerd-urther, manufacturers must treat all their authorized

retailers uniformly, and thus the policies must be the same across authorized retailers over a
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given period of timé?However, | canniosimply compare the outcome variables of the
authorized retailergroup before and after the policy changsince | may be confounding the
pre-post differences with other unobservable changasthe marketsuch as demand shocks
that coincide with the potly changeTherefore, | need to find an appropriatemparable group

to the group of authorized retailers that is subject to the same market forces but is not directly
affected by the policy change.

| use unauthorized retailers that operate in the same maretthe authorized retailerso

obtain the counterfactualgainstwhich to measure the treatment effegtl show that the

unauthorized retailers can serve as a control group, which proviges with a natural

experimentthat allows me to employ a differenda-differences approachThe industry and

marketplacein which the manufacturer operatesonsists ofa big unauthorized channel. These
unauthorizedNB G Af SNB | NB y20 & daulesSaodiregiilaions) BuSareY I y dzF I O
subject to the same market forcess the authorized retailersince they operate in the same

marketplace In fact, inauthorized retailers magppearto be authorized retailers in the eyes of

consumers who are not necessartyg | NB 2F (GKS YIydzFlI Ol AINBNRA RS
unauthorized retailerobtains its inventory through a legitimate, authorizedistributor or

retailer, or through the gray marketand competeswith both authorized and other

unauthorized retailers Since manufacturers do not hold legitimate power against the

unauthorized channel, MAP policies do not apply to themd it is thus impossible for

YIEydzFl OGdzNBENE G2 SyTF2NODS a!t LRtAOE F3AFAYyad Fy
to indicate caseswvhere unauthorized retailers advertise prices below MAP, even though

technically there is no violation of a policy. Manufacturers can try to identify unauthorized

retailers and are able to combat them only through trademark or intellectual property related

legal cases, which are hard to prove, and are time consuming.

| study changes over time (before versus after) in outcome variables in a difference
differences settingl compare the difference in outcome variables such as violation rates before
and afi SNJ §KS LRfAOe OKIy3aS 06Si6SSy I|dzik2NAT SR o0a
retailers. Thisempirical methodology doesot assume that the unauthorized groupég ante
identical to the treatment group of authorized retailers; indeed authorizat®mat randomly
assigned. The differenda-differences methodology accounts for the fact that authorized and
unauthorized retailers are potentially different in various confounding characteristics. | only
assume that the trends in behavior are similar befahe policy change. Specifically, the
identifying assumption for the differenae-differences approach to measure the effect of the
policy change is that the trend in unauthorized retailers is approximately similar to the trend in
authorized retailersn absence of the policy change shock. This premise is also confirmed in my
data. The differencén-differences approach captures the effect of tipmlicy change by

10 study changes over time, rather than cregstional variation in contemporaneous MAP policiBsere cannot be
authorized retailers control and treatment groups in a single period of time, each with a different. policy
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comparing the violation rates and depths and other retail variables before versus after the

changes in agreements and policies (first difference), comparing authorized versus unauthorized
retailers (second difference). | then construct a series of robustness tests to validate my
differencein-difference results.

One concerrwith using theunauthorized group as a control grompay be that the trends in
behavior of unauthorized retailer@re potentiallyaffectedby the policy changd=or example, if
the new policy advocates against selling product to unauthorized retaifieyently than the
previous policy. However, this aspect of thdipp did not change. Furtheeven if there was a
change in the attitude of authorized retailers toward unauthorized retaithre to the policy
change it is not clear thathe outcome variablesf violation rates or depthsvould have been
differentially affected. Specifically, because consumers are unaware of the differences between
authorized and unauthorized retailerdshe demand side forces are likely to be similar for
authorized and unauthorized retaile Lastly, a concern aéducedsupply to the unauthorized
channel is not likely to manifest itself immediatelfger the policy changedand is more likely to
be a longterm process, since unauthorized retailers are difficult to monitor atehtify. Thus,
one way to mitigate this concern is timnit the examinedperiod after the policy changé end
earlier. Table R in the appendix reports the estimates afshorterduration of thepostchange
period.

4.2 Measuringthe Direct Effecof the Email Componendf the New Policy

To isolatethe effect of sending a notificatioemail to a violating retailefrom the other
components of the updated agreements and policy changes, | employ an event study
methodology. lexamire the change in violatio rates amongauthorized retailers who violated
MAP and received a notificatiohemain concern is that comparing ppost changes may be
confounded with other unobservable chargythat coincide with the email.tteat each date an
email was sent as a garate event, and compare violation rates before and after the
notification. | exploit the fact that these events occur in different points in time to average the
effect of email eventsand control for time specific effects of violation behavi®his fat
mitigates the concern that sending emails coincides with other evérdtso use the average
violation rates of nowviolating authorized retailers and of unauthorized retailers as a proxy for
the overall market violation behavior.

5. Data Analysis

| organizethe analysis into threesubsections. The goal of the firsubsection is to measure the
overall effect of thepolicy changeon the authorized retailersusing a differencén-differences
analysisl investigate the effect of th@olicy changen a variety of outcome variables: violation
rate, violation depthassortment, andduration of product availabilityl discuss the identifying
assumption of parallel trends amgtovide a series of robustness tesd validatemy estimates.

The goal of th second subsection is to isolate the effect of an email notification on violation
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behavior, using an event study approach. In the third subsedtionestigate the effect of the
policy chang®n demand as proxied bipventory ordered and dollars spehy retailers

5.1 The Effect othe Policy changeDifferencein-differences

The identifying assumptiorfor the differencein-differences analysiss that unauthorized
retailer<hehavioris a valid counterfactual for authorized retail®rs 6 S KThad ks @e\tiend

in behavior of unauthorized retailers is approximately similar to the trend for authorized
retailers inabsenceof the policy changeshock.For the differencen-differences treatment
effect estimate to be valid, a parallel trend betare the authorized and unauthorized
dependent variable is requiredChart 2plots the trends for both authorized and unauthorized
retailers forthe various outcome variableghroughout the panels, the horizontal axis displays
the monthyear. The verticalihesindicatedates of special interesthe first line isn June 2012,
the time the policy changetook place and the second line is in October 2013, when the
transition periodbegan The blue solid line represents the group of authorized retailersthad
red dotted line represents the group of authorized retailers.

For most ofthe variables of interest| observe parallel trends prior to June 20Ihis can be
seenin the chart, andvhenlooking at the coefficient of correlatiof¥) of the regressiownf the
series ofthe points depicted in the chaxn each otherPanel A ofChart 2displays the average
monthly violation rates, which seem to be parallel at first, but diverge starting (Rir6.62 for
the data points before June 2012panel B displays the averadepth of violations, and is
limited only to observations where the advertised price was below N#E0.15 for the data
points before June 2012Panel C plotshe average assortment size for each retailg=0.76
for the datapoints before June 2012and Panel D plots the average number of daysation)
a retailer holds a SKU in a monR=0.92 for the data points before June 2012For all of
these | also observe divergence toward the end of the samf®r Panel DI observe some
divergence thabeginsbefore thepolicy changearound August2011 It is hard to tell whether
or not the trend is parallel, andwill investigate it further in the robustness testsherefore go
on and use thdifferencein-differencesmethod for the 4 variablesl investigate the similar
trends assumption further in sectidnl.5.

Overall, for the outcome variables of interest: violation rates, violation depth, assortment size,
and duration of SKU availability, the trendsmong theauthorized and unauthorized retailers
seem to move together in a fairly systematic whlyelievethat the similarity in trendsvarrants

a differencein-differencesanalysis Therefore,| estimate the following general differende-
differences model:

“TheRdzNJ GA2Yy 2F | {Y! Qa F@FAttoAtAGE YFEé AYRAOFL(GS K2
out of product.
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where the dependent variablgssn is either the percent of violations, the depth of violations, or

the number of days the SKU appears, for RetailésKUs, and monthm. The independent

variable Authorized, indicates whether retailer is an authorized retailer of the manufacturer
Month;are dummy variables that indicate the monglear. The InteractionAuthorized,Post,

indicated whether monthm occurs following thepolicy changefor the authorized groupXsm

are control variables that include retaileR & I & a 2 NIi Y S yni, andntlita®r whetherY 2 v {i K
retailer r charged for shipping for SK&Jin month m, an indicator whether or not retailer

charges for shippingthe number of days retailer offered SKUs in month m, the overall
appearance in days of the retailer in the database, and the number of markets the retailer
participated in /s are SKU level fixed effec&inally, Y is the error term| cluster thestandard

errors by retailer x SKUWi 2 O2y i NBEt F2NJ GKS O2NNBflGA2y 06S06S
following Bertrandet al. (2004), since retailers are likely to make the same choice over time for

a specific SKUrhe parameter of interest ig, the treatment effect | also estimate a retailer

month level version of this model, where the dependent variaplg is the assortment size,

without SKU fixed effectand without controlling for assortment sizén that model, the

standard errors are clusteretby retailer These specifications allow me to measure the
treatment effect of the policy change on the authorized retaileithin month-year and within

SKU, such that the measured effect is not due to month or product differences.

The results of thalifferencein-differencesanalysisare presented in Table. 1n this table, the
GLINB:¢ LISNA2R A&a RSTAYSR a hOG20SNJ wnanmn (2 al @
September 2013For violation rates@lumns 1,2), authorized retailers violaten aveage 16%
less than unauthorized retailerghe treatment effect of thepolicy changes a reduction of
about4 percentage pointsn violation rates among authorized retailgfsvalF0.0Q2). Since he
averageviolation rate among authorized retailedsefore June 2012 was 8.5%his finding
suggests a reduction taround4% monthly average violation rate for a retailer and a SKa¥
violation depth Column 3,9, there are no systematic differencebetween authorized and
unauthorized retailers in violation depthin addition, once controlling for observable
characteristics, thetreatment effect on the average depth of violations not statistically
different than zerdp-val=0.178)

As for theassortment sizedolumns 5,6), conditional on the additional control variablebgre is
no statistically significant difference betweeauthorized and unauthorized retailersThe
treatment effect suggestan increase o#l products for the authorized retailers following the
policy change canpared to unauthorized retailer§p-val=0.016). Lastly, theduration of SKU
availability (Columns 7,8js 07 fewer days per month for authorized retailecompared to
unauthorized retders. The treatment effect is an increaselol days per SKU on avera@e
vak0.001).

17



Overall, with respect to thalirect effect of the policy change oMAP compliance] find a
reduction ofabout4 percentage pointsn violation rates (a decrease afmost50% on average),
and no effect onthe depth of violations. In addition, thpolicy changeseems to increase the
availability of a product within a retailer and the assortment size an authorized retailer carries.

For comparison | also report the rdts of a regression thatimits the sample only to the group

of authorized retailers, andompares the outcomeariables before and after the policy change

for that group(Table Al in the AppendiXjVhile the estimates for violation rates are consistent
with those obtained by the differenem-differences analysis, estimates for the other outcome
variables differ.Violation depths are estimated to decrease by percentage points
val<0.001), compared tmo significant differenceobtained in the diffeencein-differences
analysis There is no significant difference in assortment size, compared to an increase of 4
productsin the differencein-differences analysis. Finally, thereasreduction of 3.7 days in
duration compared to an increase dfl daysin the differencein-differences analysis

5.1.1 RobustnessSensitivity Around thePolicy changdate

My YIEAY Fylfteaira RSTAyYySa ilkiBe introd@ction ©f thel®h 2 R (2
agreements and policies, on June 20However, other dates mape relevant For example,

there may have been rumors about the changes prior to June @B&2policies were written in

March 2012) or perhaps the relevant beginning of thmolicy changeis once emails were

started, at the end of July 201RthereforedF AyYS n RAFFSNBYy (G o0S3AAyyAy3Aa
April 2012, May 2012, July 2012, and August 20%2 results of this sensitivity analysis are

reportedin Table 2

The top left panel of Table 2 displays the results for the violation rates for edbk different 4
RSTAYAGAZ2Yy A 2.Fhelioi Bghtdpane didplays thaSrésRIta far violation defithe
bottom left panel displays results for assortment size, and the bottom right panel displays
results for the number of days a SKU appeara imonth For the majority of these variablek,

find effects similar in sign and magnitude compared to the main resuttee month before and
after JuneFor Violation depth, howeverobtain (marginally)statistically significant results only

for definitions starting May 2012

In the next testd change the definition of violations to end later or begin as early as the test
period. | also un a series of placebtests thatRSFTFA Y S GKS dat 230 £pollcdSNA 2R (2
changetakes place, to rule out systematic changes in the data

512Robustness: Definition of the “Post”™ Period
Inthe main analysisl defined the post period to b&om the time ofthe policy changeuntil the

beginning of thetransition periodto isolate te effect of the policy changeand to avoid

contamination ofthe estimate However,if | want to measure longerm effects of thepolicy
changeregardless of other intervention$ may want to estimate the treatment effect for the

rest of the sampleTherefore,I Ntdzy GKS FylFfe&aira F3AFAYI 6& RSTFAYA)
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end of the sample June 2012 to December 20IBne results of this analysis appeadslumns
1-4 of Tables.

As a reminder, the manufacturer conducted a test at the end ofeNdoer 2011 During this

test, 4 emails were sent in the weeks of November 27, 2011 and January 17,\20dl2 there

were no sustainedconsequences to those emails, they may have affected the authorized

retailers behavior Further, the information regardo a change of policies and agreements in

June 2012 may have become available before Jutmerefore run the analysis again, this time

defining December 201las i KS 06 S3AY Yy Ay 3 2 The lekulis ofithi® andlysis LIS NR 2 R
appear inColumns 58 of Tables.

Overall the results ardirectionallyconsistent with the treatment effects of Table There are
some differences in terms of effect siaad statistical significanc@ainly for the violation rate

and depth For violation rate, Tdb 1 suggests a treatment effect @f percentage points
reduction in violation rate, butwhenRSTA Yy S (G KS dat 2aié¢ LISNAABR (2
percentage pointsaind no longer statistically significap-value=0.162 If | move the beginning

2T (KS dattetheltest perd&dNitheZeRect is of a reduction 4f3 percentage pointsn
violation rate As illustrated irChart 2Panel A, the reason for the reduction to bmallerwhen

the time periodsis extendedto include thetransition period, is that during that timethe
violation rates rose agaiffror violation depththe results arestatistically not different than 0

(V)
<
¢

Thefact that violation rates decrease by a lower amountiiiclude the period of October 2013
to December 2013,ugygests that oncenforcement viaMAP notification emails have stopped,
the effect of thepolicy changevas reduced and violation rates were increased againing
October, the manufacturer started signing the retailers on new agreements, hovitedier not
inform retailersthat the notification emailswould be halted for a three month periodTlhis
suggests that emailare an important component of thgolicy changepresumably due to the
increased credibility of the punishmenmnother explanation bthe effectiveness of the email
notifications is that these emails prompt an internal investigation within the retailer
organization(see discussion in section 5.2)

5.1.3 Robustness: Placebo Tast

| repeatthe analysisg A G K (g2 aLX Il O0S602 AYOISNBSylAzyasds aay
Anderson,Fong, Simester, and Tuck@010)?IRSTAY S G(KS at2aG¢ LISNRA2R (2
to the policy change (June 2011) or 18 months prior to the policy change (Decembey &t 0)

end at the time of thepolicy changelf there are no differences in the trends between the

authorized and unauthorized groupkshould expect that the treatment effect would not be

statistically different from zerolhe sample used for éseanaly®sis smaller, because it ends in

2 Anderson et al. (2010) employ a differericedifferences strategy, and repeat their analysis in periods with no
interventions in one of their robustness tests.
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ale HnamHI (GKS LJ I O0S062 aLINBE:¢ (NSivdr 20RQ)anditheal @ HAmMA
LI I OS62 aGLR2Aalé (DGehmber2R100 May 20A2TRe rasultsvofithis estimation

appear in Tabld® ¢ KS @& LJ | OS in2olunyisiizds NansS ivf duhe2 30E1, and the

GLX | 0862 Ay (S NS gedids hpécentost 201@ £ dzYy a p

For the majority of the outcome variablesi KS & G4 NB I i Y S fither Ba€eb5 OG ¢  F2 N
interventions is not statistically different than zerovhich siggeststhat the trends of the two

retailers groups were similar in the earlierperibd | 2 4 SOSNE GKS a{Y! | @FAfl o]
non-zero coefficient forthe first placebo interventionsHowever, this coefficient is negative,

compared to our positiveestimate.L | f 42 FAYR GKFdG Ay GKS (GAYS
AYGSNIBSYGA2yé>Y Ay 5SOSYOSNI wnmnI (i Ksatistical & 2 NIl YSy (
significance (marginally significant) compared to the main resOi®rall | concludethat the

treatment effects| obtain in Table 1 and in the robustness tests should be attributed to the

policy change.

5.1.4 Robustness: Grougomposition

Atypical assumption in a differenda-differences setting is that the composition of the groups
did not changeThat is not guaranteed in our case, since retailers may stop selling product for a
period of time, and new retailers may appear in the data (especially unauthorizedersjai
Looking at the average violation behavinitigates some of thisoncern, and is similar in nature

to looking ataverageemployment rates guch as ifCard 1992 for examplg. The concern of
including retailers or retailerXSKédmbinations that only appear before or after the policy
change is that the effect may be attributed to their behavior and the fact they were excluded
from the sample in one of the periods.

In order to address this concerhreanalyzethe baselineregressionsto includeonly retailers
that appeared both before and after thgolicy changdook place This reduces the number of
Retailer X SKU X month observations fron®881o 66,723 The results of this analysis appear
in Columns 1-4 ofin Tableb. For violation depth, since the observations are limited only to cases
where there was a violatiori,limit the sample to include only retailers that violate both before
and after the policy changel also run the analysis on an additional subsample, Igiti
observations to those retailstthat offer the same SKU both before and after yaicy change
(Columns 8 of Table5), which further reduces the number of observations to 48,2Rdr
violation depth,I limit the sample to include only retailers thaiolated MAP for a certain SKU
both before and after thepolicy changeFor assortment size, since the regression is in the
retailer level there is no difference between the subsamples

While the results arglirectionally robustand overall obtain similar magnitudgbere are some
differences. Te effect on thedepth of violationsbecomes statistically different than zero only
when | look at the sameetailer and SKU combinatisifa reduction ofl.8 percentage pointsn
the depth of violations) The effect on violation rate is decreaseof about 6 percentage points
(compared to 4percentage pointsin Table 1),the effect on assortment size is63SKUs
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(compared to4 in Table 1l)and the effect onthe durationa SKU is available about 2 days
(compared tol.1lin Tablel).

In the main analysis there are two retailetbat the manufacturer decided to terminate as
ecommerce retailers, and thus have turned to unauthorized retailers in late January3iata
GKSaS NB DKET SN daitJgoliRideBangétut afiskdelayed period of time),
exclude them from the data starting February 20A8 a robustness chedkalso reestimatemy

main resultandnya NR dzLJ O2 YL aAGA2Y FylfeéeasSa daAy3d GKS
2012 January 2013The resultsreported inTableA3 in the Appendix are robust in magnitude
and direction for all variables tmy main results, and are statistically significdar violation
rates (a decrease af-9 percentage pointsn violation, depending on the specification), and for
SKU appearances 812 days) In addition, ifl chose to include the two retailers in the period of
February 201®ecemeber 2013, but ithe unauthorizedretailers group, my main results are
replicatedin terms of magnitude and significance (reportedTiable A in the Appendix The

fact the manufacturer terminated these retailers enhances the credibility of the threat, since it
demonstrates tlat it is willing to execute the punishment.

5.1.5 RobustnessTrendComparison

The goal of thigobustness testis to evaluate whether there were differences in the trend
before the firstintervention took place between the authorized and unauthorized retailers. |
estimate the following regression:

YVism 4 ;! OO F I MoBt) A A Authorized, Month;, [ rsn&fs  Xm )

Where Vism, Authorized,, Xsm, fs, Xsm are defined as above antfonth;are dummy variables
that indicate the monthyear of the observation for. This regression is estimated only using
observations in the months prior to the first intervention. The coefficients of interests arg;the
which iceally should not be statistically different than zetaun this analysis for all 4 dhe
outcome variablegunreported).While for assortmennone of the 24 interaction coefficients is
statistically different than zerofor other variables there are sancoefficients statistically

different thanzero. Therefore, | reject the hypothesis that th@ &4 | NS 22Ay it e adl

to zero for these variables focus my discussion on the violation rates and the duration variable,
since they were robust throughout other specifications.

For violation rates9 of the 247Qa I NB &AA3IYATFAOFyiife& RAFTFSNByY
additional one at the 10%evel). | evaluate whether these coefficients that are different from

zero explain the effect of reduction in violation rates. All of these coefficients are positive, which
may potentially cause a positive bias of an increase in violation rates amongiaathcetailers.
However, the effect on violation rates is the opposite: violation rates of treated authorized
retailers drop compared to their unauthorized counterparts following the policy change.
Therefore, | believe that a bias due to the differenc&rédmds does not explain my results.
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For the duration of SKU availability, 9 of thej22a ' NBE aA3IyAFAOFyif & RATFTSNE
level. Six of these coefficients are positive, and the rest are negative. Thus, it is difficult to

conclude whethethis bias is the source of the resul8ome of thisconcernis mitigatedwith

the placebo intervention tests section 5.1.3

5.1.6 Robustnessignoring Time Series Information

One criticism of differece-in-differences estimators in which a lotigne series is used, is that

the outcomes may be serially correlated, and thus the resulting standard errors are inconsistent
(Bertrand et al (2004)Y o address this concern, | cluster the standard errors by retailer and SKU
combination. In additionBertrand et al. (2004) suggest a simple solution to mitigate th
correlation concernthat works also for a small number of clustec®llapsing the time series
AYF2NXYEGA2Y Ay(d2 a&oé&nd austBring the t&nrdaddl-efFoiis SoNaEcound$oNA 2 R &
the smaller sampld~or robustnesd, follow that approachwhile keeping the group composition
constantin two different subsample definitiongrirst, | limitthe sample only to retailers
observe both before and after thpolicy changeSecond| limit the samplefurther to include

only retailer and SKU combinatiotigat are observed both before and after thmlicy change

For each retailer and SKlaverage theoutcome variables before and after thmolicy change

took place and use these two observat®inmy regressions

| estimate a variation oéquation(1), where instead of multiple monthear dummies| have a
arAy3at S at and théresisiareYapaited iTable6. Columnsl-4 report the results for
the subsample of the same retailers a@@dlumns 5 report the results for the subsample of
retailer and SKU combination§he treatment effect remains similar in magnitude and
statistically different from O for violation rates (a reduction2:8-3.9 percentage pointsand for
SKU availabilit2.1-2.5 days).

5.1.7 Robustness: Time invariant characteristics

To better control for individual level tim@variant heterogeneity te-estimate theregressions

with retailer X SKU fixed effectsince the main unit of observation is a retailer SKU
combination When adding these fixed effectfie main effect of being an authorized retailer
and other retailer specific characteristics are collinear with the fixed effect and thus are dropped
out. Of cours, for the outcome variable of assortment size there cannot be retailekKM fixed
effects. Instead, | add retailer fixed effects for this regression.

| keep the specification of the previossibsection while adding the fixed effects as described.
The esults are reported in Tablé. Columns 34 report the results for the subsample of the
same retailers and Columns8report the results for the subsample of retailer and SKU
combinations. The treatment effect remains similar in magnitude and statistidéferent from

0 for violation rates (a reduction of 4 percentage points) and for SKU availability (1.5 days).
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5.1.8 Robustness: Common support on observables

One source of bias when using outcomes in a control group to compute the counterfemtual
the treated group is that they may have nonerlapping support on observables. While | do
control for observable characteristics, the concern is that due-owerlapping support the
regression model specification will produce inappropriate extrapotato predict the control
group outcomes.

To address this concern, | utilize a propensity score approach. For each retailer X SKU
combination, | compute the propensity of that combination to be in the treatment group. In
other words, | compute the likélood of that combination to be of an authorized retailer using a
logistic regression. This allows me to compute the propensity score for each combination. | then
employ two different methodologies to restimate the treatment effect on the authorized
retailers for the outcome variable of violation rates. Followihg recommendation itHeckman,
Ichimura and Todd (1997), | exclude observations with weak common support. That-is, | re
estimate the modeln the previous subsection (5.1.&%cluding treatment obervations without
comparable control observations and control observations without comparable treatment
observations. | drop authorized retailer observations with propensity score that is higher than
the maximum propensity score of the unauthorized reges| and unauthorized retailers with
propensity scores that are lower than the minimum propensity score of authorized retailers.
This regression that restricts the sample to observations with common support is regdarted
Column 2 of Tabl8. Column Teports the baseline results from subsection 5.1.7 as comparison.

In addition, Columns 3 and 4 report results of nearest neighbor matching based on the
computed propensity score. Again, observations are limitethtse with overlappinggommon
support. Céumn 3 reports ondo-one nearest neighbor matching, and Column 4 reports
nearest neighbor matching usimdgahalanobis distance dbe distancemetric.

Throughout these specificatioridind a reductionof about %8 percentage pointsn violation
rates anong authorized retailerfollowing the policy changeNote that the point estimates of
reduction in violation rates are higher onédimit the sample toobservations withcommon
support. This is due to the fact that violation rates among authorized egtaih thiscommons
supportsamplewere 12.7%on average before the policy change

5.2 The Effect of &iolation Notification Email: Event Study

The previous section focused on the effect of p@icy changdhat began at June 2017 his
policy changencluded a variety of changesupdated agreemens, updated policies, and new
work flows One of the majoradditions to thenew MAP policy is sending MAP violation
notification emais. In this sectiorl examine the effect of sendingucha notificationon retailers
violation rates 47 emails were sent following thmolicy changeand4 emails were sentluringa

test periodprior to the policy changd treat each date an email was sent as a separate event,
and compare violation rates before and after the notificatibmse daily data surrounding the
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Chart 3illustrates the event study graphicallfhe horizontal axis the number of days since an
email event occurredDay O is the day the email was sent, day 7 is a week after the email was
sent, and day7 is a week prior to the eventhe vertical gis is theproportion of MAP violations

for a retailer SKUcombinationwithin a group of retailersThe solid blue line is the group of
authorized retailers receiving email notifications and that certain SKU, the dashed green line is
the group of all otherauthorized retailers and SKUs, and the dotted red line is the group of
unauthorized retailersEach point in the graph is the average across the daily violatioriedor

47 events, and illustrates whditaction of the group was in violation of MABinceprices are
collected daily but emails are sent out on a weekly basis, emails are sent out to retiagers
violated MAP some time during the weekand not necessarily on the day of the violation
Therefore, there are cases where the bkaid line is noat 100%violation before day 0Panel

A includes the full sample of the 47 evettiat followed the policy change

| compare the change in daily violations in the day prior to the email to the day after the email,
and then to one, two or three weeks following the violatiofife reason t@nalyze the data by
week is twofold: first, emails are sent out once a week; setoretailers aregiven7 days to
respond to a notificationFor the full sample of 47 eventdind that violation rates decrease by
29% (86% in dayl, and 57% in day 1 the day after violation notifications were set week

after the emails were senthe reduction in violations compared to dalyis of 55%, two weeks
after the event, the reduction is of 67%, and after 3 weeks the reduction is of 82%, to a similar
level of the group of all otheauthorizedretailers®®

An additional observation is that in the weeksprior to the event, the violation rates of the
group of retailer and SKUs for which an email was seat &%4 A further investigation finds
that this is partially driven by the first 5 events that toolaqge during August and September
2012 and included a large number of retailers and SKUs for which there were viol&ame B
of Chart 3restricts the sample to the later 42 eventn this case, the violation rates prior to the
events for the group offetailers that receive emails &ound 15%For the sample of 42 events
find that violation rates decrease by 30% in the day aftefation notifications were sentA
week after the emails were sent, the reduction in violations compared to-tlag 636, two
weeks after the event, the reduction is 74%, and after 3 weeks the reduction isFat¥l C
includes only the first 5 events and demonstrates the fact that violation rates were high for a
long period of time prior to the emails for these events.

B \While we expect all other authorized retailers to have a 0% violation rate (otherwise they would have been sent an
email), there are data collection issues that cause erroneous reporting of violaBefreemails are sent out there

is a manual verification of the existence of violation and a proof of that violatioabsenceof these, an email is not

sent out Hence, the authorized retailers violation rate in the data is slightly higher than 0%.
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Panel D ofChart 3provides a further look into therBt two months of sending emails following
the policy changeTheaxes and the lines are the same aghia other panel¥ 6 dzi & 51 &
the day of the second evenfThe vertical lines represent dawf the events As the graph
demonstrates, the first event was sent 3 weeks prior to the second event (or28yand only
starting the second event, emails would go out on a weekly basis (days 8, 13, aftie0)jue
solid line represents only the ra@lers SKU combinations that received emails in everth2
graph demonstrates that a subset of the retailers that violated MAP in event 2, kept violation
MAP and kept receiving emails in future everligents 4 and 5 seem to have caused a further
reduction in the subset of retailers who violat&his pattern is observed only eawdter the
policy changestarted, and after the first 5 events, the reduction in violations seems to be more
persistent This also explains why the first events exhibit a highation rate for a long period of
time before each eventDuring this time, the manufacturer did not holdgaluct, and only sent

out notifications As for the test period| observe a similar pattern to the first 5 events, with
higher violation rates aman all groups (see Panel E ©fart 3. | also observethat retailers
violate MAPagainshortly after they receive an emaiénd the average violation rates two weeks
after an email was sent remain at an average of 25%.

The manufacturer usethe same enforcement mechanismerail notificationgoth during the
test period and following the policy change. In addition, we obsemgeperiods after the policy
change wha no enforcement took placeone immediately after the policy change, befohet
emailing feature started and one in the transition periad Throughout this time, the
manufacturer continuously monitored the market by collecting rich information about retailer
pricing. Investment in monitoring alone did not reduce violation rates.

The enforcement that took place during the test period vmas effective in the long terndue

to misalignedchannel agreements and polisieThe periods with no enforcement after the
policy changevere not effective in achieving MAP complianegher. Onlyonce enforcement
efforts are complimented with appropriately designed channel policies and agreements, there is
effective reduction in MAP compliance. | attribute the success of the enforcement emails to the
increased credibility that was facilitated bije policy change. In particulacustomizingthe
channel agreements to the onlineetail environment reduces asymmetric information and
allows more effective monitoringand enhances the ability to enforce the poli@nd sending
notificationsemails regularly reinforces the credibility of the punishment and of an action by the
manufacturer.

One may attribute the lack of sustained enforcement in the test period to its short duration and
the small number ohotification emailevents during tis period. Howeverin subsequent weeks
after the emails in the test period the violating retailers commiti@dubstantialnumber of
violations. Further, the baseline ofviolation rates amonghe authorized retailerghat did not
receive emailsn that period is at 10%Tr hisis compared ta 1% violation ratéor the equivalent
group during the first five events that followed the policy changbe ability to reduce the
violation rates of the authorized group was due to the improvement in bbth dredibility of
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the punishment and the transparency of the channkl.the test period these authorized
retailers did not receive emails even though they violated MAP because they were not identified
properly. The change in policies and agreements essgnimproved both the monitoring and

the enforcement efforts, through improved information apdnishmentcredibility.

Another explanation of the effectiveness of the email notificaiomight be thatthese emails

prompt an internal investigation withirthe retailer organization. For example, thfe entity
GAGKAY GKS NBOGFAfSNRa adlFF GKFG NBOSogSa (KS
advertising a price below MAP was a mistdkemost cases, these emails are being sent to the

contact person in the company, but | do not observe their responsibilities.

An additional insight is that throughout thafferent periods,l see changes mainly for the group
that receives emails, and not for the other grouf@pecificallyaverageviolation rates among
unauthorized retailers remaimt the same levelThis is a complementary finding to Israeli,
Anderson, and Coughlan (2014), that argue that the violation behavior of one retailer group has
a smallcorrelation withthe behavior ofanother violation group and that in order to reduce
violations each group should be targeted differently

5.3 The Effect on Manufacturers Profit: an exploratory comparison

In this section | aim to examine whether there is an effect of MAP on dollars spepiaatity
ordered from the manufacturerOne of the reasons manufacturers avoid MARhis fear of
lower demand and dampened profit§vhile MAP is used tprotect retailer margin and allow
inclusion of more retailers intdhe market, it may deter otheretailers from selling the
manufacturer products To test the effect on quantity and expenditurd, obtain the
Y Iy dzF | GlétaimdBS a4k eport that includes tligiantity and dollar spent for all orders of
retailers betveen July 2002 and December 201Biwvestigate the effect othe policy changen
June 2012n retailer purchase behaviasing the data through September 2013

| uselinearregression and the equivaleRbissorregressiormodels of the form:
Vst 4 [ 4 OdldidRatef+fs+fr+ X ©)
where y;s is either theaveragequantity or dollars spent by retailarfor SKUs in periodt, and

Treat is an indicator of whetheperiodi is before or aftetthe policy changdeach retailer and
SKU combination appears at most twitt)iolationRates: is the averageate of violationsfor

“The sale report contains monthly data about purchases when they acthere are some months when a retailer

does not purchase any SKUs or does not purchase a certain/\8€d | compute the average quantity purchaséd
include all months in which either a purchase was reported or the retailer and SKU combination was observed in the
database (inclusive)n months where there was no purchase reported but the retailer SKU combination appear in the
database] set the quarity purchased to be zero.
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retailerr for SKUs in periodt, sare SKU fixed effect$,are retailer fixed effectsy.; is the error
term.

| also measure the effect of the policy change on price. As MAP violations decrease, | expect
average prices in the channel to increase. To assess the increase in prices | estimate a linear
regression model of theercent change in average monthly pricdteathe policy changgefor

retailer SKU combinations that were observed both before and after the policy change

ps | OXdch 1 ! OOEJG@BRAA @)

where b 3 ! O ARfcé i€ thepercentchange in average monthly pricesrefailer r for SKUs

in the period after the policy changed compared to the period beforuthorized; indicates
whether retailerr is an authorized retailer of the manufactureXs, are control variables that
include retailerrQ averageassortment size, an inditor whether or not retailemr charges for
shipping, the overall appearance in days of the retailer in the database, and the number of
markets the retailerr participated in fsare SKU level fixed effect¥. is the error term.|
compute robust standaraerrors. The coefficient of interest is that measures the average
change in prices for authorized retailers due to the policy chawij@in SKUs

| find no evidence of a negative impact on quantity ordeceddollar spentwhen estimating
equation (3) Both the linear and Poisson regression yield positive coefficienty falthough
neither coefficient istatistically different than zeravhen appropriatelyaccounting foistandard
errors (not reported). Therefore,l could not reject the nulthat a change in MAP policy has no
AYLI OG 2y NBGL AT, SoiEpder, 2eNbirt dslimatas obdtiekel caeffideNts are
economicallysmall and notmeaningful.Although not statistically significant, the namgative
coefficient is consistent wh the notion that a weligoverned MAP policy is a desired outcome
for both manufacturers and retaileré\t the same time, | observe an increase2ét in average
prices among authorized retailers due to the increased compliance with (kfBrted inTable
9). Even though the prices are higher, there in no evidence of an impa&APon quantity
ordered.

Due to the structureand availabilityof the database, this tess exploratoryin natureand may
suffer from lack of statistical power. Specificallye tvay that the quantity and dollar spen
variables areaggregatedeaveslittle variation The patterns of ordering vary by retaileasid
products,and while some retaileproduct combinationsare observed ira similar frequency
(e.g.every month or evenguarter), others do not seem to have constant orderefterns.
Therefore, | computed average ordering monthly rates for the period leedmd after the policy
change.n addition, he analysis i¢imited to the group of authorized retaileend productghat
are observed both before and after theolicy changeand does not include a control group
Most of these issues are mitigated bging product and retailer fixed effe¢tbut they take
away from the statistical power of the testiven all thesenherent limitationsin the data the
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non-negative; coefficiens are consistent with the viewhat increased average prices through
MAP compliancélo not have an adverse effect on volume

6. Conclusions

In this paperl A Y @S&aGA3LGS | YIydzZFlF OGdzZNBENRa |oAfAde (2
authorized retailers by exploiting changes in the MAP policy and in dealer agreenhents
demonstrate thatinitial investments in monitoring and enforcement may be insufficiémt

acheve compliance with MAP. Effective governance of MAP alsgrequire additionalchanges

in channel policies and agreements. In particuladiscusstwo key elements of successful

channel policiescustomizingthe policies to theonline retail environment,and improving the

credihlity of the punishment.Addressing the challenges of tlmmline retail environment by
customizingthe procedures to that environmenteduces adverse selectiorconcerns, and

credible threats reduce moral hazard amongpogunistic retailers.

Specifically, the manufacturexaminel in this analysiseparates the ecommerce agreement
and application fronits main dealer agreemengnd requiresecommerce dealerto preapprove

the domain namesthrough which they dér the YI y dzF I O dzNBENRa LINBP RdzOGad ¢
changesaddress the challenges of the online environmdr@ad onand increas channel
transparency througlinforming the manufacturer oNB (i I dnfiné pt@sehce. The MAP policy
is modified to include detaile@xplanation of the consequenseof violations, includinghe
provision of warning emails. The new policgreates a credible commitmenbn the

Y| y dzF | O G dzNB MNeBhances B drediility lofyfiR punishment even though the same
punishment of termination wasmployedin the original policy. The manufacturer further
increases thesertainty andcredibility of enforcement actions bipllowing up on the policy and
terminating two authorized online retailers 6 month after the policy change.

¢2 AffdzaAGNIGS (KS&asS LRAyidazr L FylLtel S + yI GdzNT ¢
in channel policied.exploit the fact that manufacturers can only intervene and have legitimate

power over the authorized channel to employ differernedifferences approachl find that

authorized retailers reduce their violation rates B®-80% followingthe policy changeThis

effect is robust to a variety of tests and specificatiohsy ' RRAGA2Y X | dzi K2 NAT &
assortment sizes increase (by 4 SKUs on average) and the availability of their SKUsdscrease

well (by 1.1days on averageYhese findings suggest thdte improvement in policy compliance

may also improve services that online retailers provide to consumers, consistent with the
hypothesis that MAP and RPM improve service competitlaterestingly, the reductions in

violation rates diminish onceéhe manufaturer halts the email notification systemWhile

average prices increase P among authorized retailers due to thpolicy change my

preliminary analysis findso evidence of a change in quantities ordered by retailers following

the introduction of theupdated agreements and policies.
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A limitation ofmy study is that the manufacturer made several changes simultaneously, which
preventsme from being able taseparatelyidentify the effects of different factors that influence
MAP violation ratesl make an attemptto isolate the effect of the email notifications by
investigationof violation rates in the days before and after a notification was skefihd that
within a week of the notification, violations drop by more than 50% among the authorized
retailers that are notified of their MAP violatioWithin three weeks of the naotification,
violation rates in this group reduce to the level of other authorized retailers in the market
effect of the notification persists for at leadtweeksfollowing the notification | attribute the
effectiveness of these enforcement emails to the policy change.

While this research is based on data from a single manufacamdris limited to the actions

that this manufacturer took it suggests thatother manufaturers also have the ability to
effectively intervene and reduce violation rates within their authorized chanfsl for the
unauthorized channel, the prevalence of such retailers in distribution channels remains a
problem for manufacturersandfurther research is warranted in order to resolitgs problem.
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TABLES

TABLE 1

The Effect of Manufacturd?olicy changs differencein-differencesAnalyss

Violation Rate Violation Depth Assortment Size SKU Availability
Authorized - 19%** -.16%** .00074 .0062 6.5%** 2.6 1.8%** -.68***
(.0095) (.012) (.0045) (.0052) (.37) (1.6) (.13) (.14)
Authorized x| -.066*** -.041%** -.025%** -.0092 5.1%** 4** Lxxx 1.2%*
Post (.014) (.014) (.0068) (.0068) (.7) 1.7) (.27) (.26)
Assortment -.0011%*= -.0005%** .0019
Size (.00022) (.00009) (.003)
Charg for Q72%** .0041 2.9%**
Shipping (.011) (.0046) (.15)
Retailer -.0069 .018*** .58 -1.4%x*
Shipping (.01) (.0045) (1.1) (.14)
Days SKU -.0031*** -.0013***
offered (.00022) (.00013)
Retaler all -6e-05+** -2e-05%** .009*** .0074**=*
Appearances| (.000@) (6.3e06) (.0021) (.00®@)
Number of .005 .0027 15 -.62%**
Markets (.0051) (.0032) (1) (.094)
3 1*** .43*** . 056*** . 1*** 12*** 7*** 24*** 2 1***
Constant
(.011) (.013) (.0037) (.0068) (1.3) (1.8) (.22) (.26)
R-squared 13 15 A2 14 .15 21 .23 .28
N cases 80064 80064 21337 21337 7187 7187 80064 80064
SKU Fixed + + + + - - + +
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table 1 contains the results of equation (1) for four different dependent variables dependent variables ar¢he average

monthly violations rate (colunsil,2), the average monthly violatiodepth (columrs 3-4), the average assortment size (colusifi

6), and the number of appearances of a SKU in a month (ca@@) The subsample for violation depth analysis includes only

retailer SKU month combinations where a violation occurite assornent size analysis is done for a subsample of retailer and

month observations¢ KS G NBI GYSy i STFFSOG Adthotizedix&Posiafalle (G225 If Folurdns $yand7-& 2 NJ (i K S
standard errors are clustered by retailerxSkddd there ardime andSKU fixed effect$n columrs 5-6, standard errors are clustered

by retailer.
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TABLR

Robustnessf SY 4 A G A PA (&

I N2 dzy R

I3

z

at 2adé
Violation Rate Violation Depth
April 2012 May 2012 July 2012 August 2012 |  April 2012 May 2012 July 2012 August 2012
Authorized - 16% - 16+ - 16%+* - 16+ .0054 .0074 .0053 .005
(012 (.012) (.012) (.012) (.0052) (.0052) (.0052) (.0052)
Authorized x| -.036*** -.042%+* N 07: il -.035%+* -.0053 -.012* -.0064 -.0058
Post (013 (.013) (.014) (.013) (.0065) (.0067) (.0069) (.0071)
Assortment | -.0011*** -.0011%** -.0011%** -.0011%** -.00054***  -00052**  -00053***  -00053***
Size (.00022) (.00022) (.00022) (.00022) | (.000089)  (.00009) (.00009)  (.000091)
Charge for .072%** .Q72%** .Q72%** .Q72%** .0042 .004 .0042 .0042
Shipping (.011) (.011) (.011) (.011) (.0046) (.0046) (.0046) (.0046)
Retailer -.0067 -.0071 -.0068 -.0065 .018*** .018**+* .018*** .018*+*
Shipping (.01) (.01) (.01) (.01) (.0045) (.0045) (.0045) (.0045)
Days SKU -.0031*** -.0031*** -.0031%** -.0031*** -.0013*** -.0013*** -.0013*** -.0013***
offered (.00022) (.00022) (.00022) (.00022) (.00013) (.00013) (.00013) (.00013)
Retailerall -.00006***  -.00006***  -.00006***  -.00006*** | -.0000Z2** -.000@*** -.000@*** -.000@***
Appearances| (000018)  (.000018)  (.000018)  (.000018) | (6.3¢06)  (6.3e06)  (6.3e06)  (6.3e06)
Number of .0048 .005 .0049 .0046 .0026 .0027 .0026 .0025
Markets (.0051) (.0051) (.0051) (.0051) (.0032) (.0032) (.0032) (.0032)
.43*** _43*** _43*** _44*** .1*** .1*** .1*** .1***
Constant (.014) (013) (013) (013) (.0068) (.0068) (.0068) (.0068)
Rsquared 15 .15 .15 .15 14 14 14 14
N cases 80064 80064 80064 80064 21337 21337 21337 21337
SKUFixed + + + + + + + +
Effects
Assatment Size SKU Availability
April 2012 May 2012 July 2012 August 2012 April 2012 May 2012 July 2012 August 2012
Authorized 25 2.6 2.6% 2.6* - 72e - 65 ~65"* 620
(1.6) (1.6) (1.5) (1.5) (.14) (.14) (.14) (.14)
Authorlzed X 3.5** 3.7** 4.3** 4.7*** 1.1*** .99*** 1.1*** 1***
Post (1.6) (1.6) (1.7) (1.8) (.25) (.26) (.26) (.25)
Assortment .0021 .0023 .002 .0022
Size (.003) (.003) (.003) (.003)
Charge for 2.9%x* 2.9%x* 2.g%xx 2.g%xx
Shipping (.15) (.15) (-15) (-15)
Retailer .56 .57 .59 .6 -1.4%%* -1.4%%* -1.4%%* -1.4%%*
Shipping (1.1) 1.1) (1.1) (1.1) (.14) (.14) (.14) (.14)
Days SKU
offered
Retailerall .0Q9**+* .009*** .009*** .009*** .0074*+* .0074*+* .0074*+* L0074+
Appearances|  (-:0021) (.0021) (.0021) (.0021) (.00018) (.00018) (.00018) (.00018)
Number of .16 .15 14 14 -.B2%** -.BLr** -.B2%** -.B1***
Markets 1) 1) (1) (1) (.094) (.094) (.094) (.094)
CO nstant 7*** 7*** 7*** 7 . 1*** 21*** 21*** 21*** 2 1***
(1.8) (1.8) (1.8) (1.8) (.27) (.27) (.26) (.26)
R_Squared 21 21 21 21 .28 .28 .28 .28
N cases 7187 7187 7187 7187 80064 80064 80064 80064
SKU Kied - - - - + + + +
Effects
* p<0.10, ** p<0.05, *** p<0.01

Table2 contains the results of equation (1) for four different dependent variaBlesNJ RA FF SNB y (i . Rnédepeydeni A 2 v &
variables are (clockwise starting from the top left panel): dverage monthly violationsate, the average monthly viation depth,
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the average assortment size, and the number of appearances of a SKU inatnénfh O2f dzyyad RSTFAY Solidyk S FANRG Y2
changeas April 2012, May 2012, July 2012 or Augusih2 subsample for violatiosepth analysis includes only retailer SKU month

combinations where a violation occurretihe assortment size analysis is done for a subsample of retailer and month obsetvations

For violation rates, depth, and number of appearancésndard errors are chtered by retailerxSKland there ardime and SKU

fixed effects For thea | & & 2 NIi Ydépgnillenivaribbfiséandard errors arelustered by retailer
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TABLB

w206dzaiySaayY 5STFAYAGAZY 2F at2adé t SN
“Post” Period End “Post” Pebaldieod St ar
Violation Violation Assortment SKU Violation Violation Assortment SKU
Rate Depth Size Availability Rate Depth Size Availability
Authorized - 16% .0073 2.6 -.68*+* - 15k .0027 2.3 - 78
(.012 (.0051) (1.6) (.14) (.013) (.0054) (1.8) (.15)
Authorized x -.018 -.01 4.3** RVl -.043*** .0018 3.2%* Q7
Post (.013 (.0064) 1.7) (.24) (.014) (.0061) (1.5) (.21)
Assortment -.0011*** -.00053*** .0013 -.0011%** -.00055*** .0023
Size (.00022) (.000087) (.003) (.00023) (.00009) (.003)
Charge for .072%** .004 2.7+ .Q72%** .0044 2.8%**
Shipping (.011) (.0044) (.15) (.011) (.0046) (.15)
Retailer -.0057 017+ .66 -1.4%+* -.0069 .018**+* .54 =14k
Shipping (.0099) (.0044) (1.2) (.14) (.01) (.0046) (1.1) (.14)
Days SKU -.0029*** -.0012%** -.0031*** -.0013***
offered (.00021) (.00012) (.00022) (.00013)

Retailerall -.00005** -.000@*** .0089*** .0074**+* -.00006*** -.000@*** .009*** L0074+
Appearances| (.000017) (6.0e06) (.0021) (.00018) (.000018) (6.4e06) (.0021) (.00018)
Number of .0024 .0029 .23 - 56 .0045 .0024 2 - Brr*
Markets (.0049) (.003) ) (.09) (.0051) (.0032) Q) (.094)

.43**)\' .099*** 7*** 21*** '43*** . 1*** 7 . 1*** 2 1***
Constant | (414 (.0065) (1.8) (.26) (.014) (.0069) (1.9) (27)
R—squared 14 14 .21 .27 .15 .14 .21 .28
N cases 84981 22657 7617 84981 80064 21337 7187 80064
SKUFixed + * - * * * - *
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table3 contains the results of equation (1) for four different dependent variafie@ NJ (162 RATFTSNBY.iTheRSTAYA (A 2Y &
dependent variables arghe average monthly violations rate (columrb), the average monthlyiolation depth (column %), the
average assortment size (columri78 and the number of appearances of a SKU in a month (colyB)nld columns In at 2 a G ¢
period ends at the end of the database, but starts with flwicy changeln columns 5y & t 2ribdiends bhéfore theransition

period begins, but starts when the test period begdrhe subsample for violation depth analysis includes only retailer SKU month
combinations where a violation occurrefihe assortment size analysis is done for a subsaofpietailer and month observations

¢KS GNBIFGYSyid ST7FS0I0 Auhorized % Rostaridble (0®2. rEciumis AL, S ghd tardl 3,648 starid&d errors

are clustered by retailerxSK&Ind there aréime andSKU fixed effect$n column 3(and 7) standard errors are clustered by retailer

36



TABLE

Robustness: Placebo Test

“Pl acebo I nterventi “Pl acebo I ntervention
Violation Violation Assortment SKU Violation Violation Assortment SKU
Rate Depth Size Availability Rate Depth Size Availability
Authorized -.16%** -.0033 2 -.36** - 16%** .0012 .89 -.87*
(.015) (.0067) (2.5) (.16) (.016) (.0064) (2.5) (.19)
Authorized x -.0032 .0077 2 PN R -.0024 -.00031 2.9*% .39**
Post (.014) (.0078) 2) (.18) (.011) (.0063) .7 (.18)
Assortment .000064 -.00025** -.0099%*** .000061 -.00024** -.011
Size (.00034) (.00012) (.0035) (.00034) (.00012) (.003
Charge for Q75+ -.0048 B7rr* Q75+ -.0048 .69**
Shipping (.014) (.0058) (.18) (.014) (.0058) (.18)
Retailer -.013 .Q3xx* -.45 -1.2%** -.013 Q3%+ -44 -1.2*
Shipping (.011) (.0053) 1.2) (.15) (.011) (.0053) 1.2) (.15)
Days SKU -.0037*** -.00093*** -.0037*** -.00092***
offered (.00028) (:00014) (.00028) (.00014)
Retailerall -.000033*  -.000017** .0078*** .0075*+* -.000033*  -.000017** .0078*+* .0075
Appearances| (.00002) (7.5e06) (.0023) (.00019) (.00002) (7.6e06) (.0023) (.000
Number of .0032 -.0013 .48 S 4 Nl .0032 -.0014 47 BN il
Markets (.006) (.0038) ) (.093) (.006) (.0038) Q) (.094
Constant .39**)\' .095*** 8.2*** 21*** '39*** .093*** 8.7*** 21***
(.017) (.008) (2.1) (.29) (.017) (.008) (2.1) (.29)
R_Squared 14 13 17 3 14 .13 17 3
N cases 53957 14994 4557 53957 53957 14994 4557 53957
SKU Kied + * - + + * - *
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table4 contains the results of equation (1) for four different dependent variafflea NJ (162 RAFFSNBYy (TheRSTAYAGAZ2Y A
dependent variables arghe average monthly violations rate (columrb), the average monthlyielation depth (column %), the

average assortment size (columi¥3 and the number of appearances of a SKU in a month (coly&nm columns 4, | define a

L | OS62 AYyGUSNIBSyilAzys gKSNB at2ai(é¢ A& RtBkesiplad RAnd érdtls adyéadlatef. NSEF OGf & |
columnsSy L RSFAYS Fy2GKSN) LI O0S02 AyGiSNBSyiliAzy:r 6KSNB (GKS atz2aidé LIS
ends at the time of the policy chang&he subsample for violation depth analysis inclidaly retailer SKU month combinations

where a violation occurred. The assortment size analysis is done for a subsample of retailer and month obserhatimeatment

SFFSOG 0610 A& Aumhbrized 2 Bodtariable fod 9).0n calunhg Aakd3A(and 5,6,8)standard errors are clustered

by retailerxSKUand there ard¢ime andSKU fixed effectdn column 3and 7) standard errors are clustered by retailer.
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TABLB

Robustness: Group Composition

RetailerComposition Retailer X SKI@omposition
Violation Violation Assortment SKU Violation Violation Assortment SKU
Rate Depth Size Availability Rate Depth Size Availability
Authorized - 130 .0015 3.5* -1.2%%* - 15%** -.012 3.5* -1.6%+
(.013 (.0062) (1.8) (.16) (.018) (.01) (1.8) (.19)
Authorized x| -.062*** -.0041 3.6** 2%k -.063*+* -.018** 3.6** 2.2%%*
Post (.015 (.0072) 2.7 (.28) (.018) (.0091) .7 (.36)
Assortment -.0022*** -5.0e06 .0095*** -.0016*** .00012 .012%+*
Size (.00021) (.00012) (.0034) (.00029) (.00017) (.0043)
Charge for .048*** .0067 2.5%xx .058*** .019** 2.4%xx
Shipping (.012) (.0053) (.16) (.014) (.0082) (:19)
Retailer .016 .013* 2.5* -1.6%** .018 .00018 2.5* =14k
Shipping (.011) (.0055) (1.3) (.16) (.014) (.0081) (1.3) (.2)
Days SKU -.0018*** -.0011*** -.0015%** -.00067***
offered (.00024) (-00016) (.00028) (.0002)

Retailerall 2.6e06 -.000016* .0084*+* .0077*** -.000033 -1.6e06 .0084*** .008***
Appearances| (.00002) (8.4e06) (.0023) (.00023) (.000026) (.000012) (.0023) (.00029)
Number of -.00054 .0035 -.099 - 53%x* .0069 .0096 -.099 RN Gl
Markets (.0052) (.0037) (1.2) (.097) (.0064) (.0066) (1.1) (.12)
Constant .33**)\' .087*** 4.8** 22*** '32*** .069*** 4.8** 22***

(.016 (.0089) (2 (.32) (.021) (.012) 2 (41)
R—squered 13 17 .22 .28 .13 .13 .22 .28
N cases 66723 15490 5424 66723 48224 8429 5424 48224
SKU Kied + * - + + * - *
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table5 contains the results of equation (1) for four different dependent varighiesiting the sample only to retailers that appear
both before and after theolicy changdook place The dependent variables ar#ie average monthly violations rate (columrb),
the average monthly violation depth (columrp6®, the average assortment size (columi@)3and the number of appearances of a
SKU in a month (column8}. In columns 34 | useany SKU for a retailer that appeared both before and afterpgblicy changeln
columns 58 limit the sample further and include only observations for which the retailer andcsKibinationsappearboth before
and afterthe policy changeSince columns &nd 7 use retailetevel data, they are identical for each of the sub samplese
subsample for violation depth analysis includes only retailer SKU month combinations where a violation occurred (aaed @nlinit
to retailer SKU combination with violatis both before and after thpolicy changen column 6) The assortment size analysis is
done for a subsample of retailer and month observatiohsk S G NBI G YSy i STFFSOG Authorized & PodtK S
variable fow 2). The observations irhese regressions are restricted to retailers that were observed both before and aftpoticg
changetook place In columns 1,2 and éand 5,6,8)standard errors are clustered by retailerxSkddd there ardgime andSKU fixed
effects In column 3and 7) standard errors are clustered by retailer
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TABLB

Robustnesslgnoring Time Series Information

Retailer Composition Retailer X SKU Composition
Violation Violation Assortment SKU Violation Violation Assortment SKU
Rate Depth Size Availability Rate Depth Size Availability
Authorized R Rl .011 29 S - 15%** .0049 29 -1.8%x
(.012 (.01) (1.9) (.22) (.016) (.016) (1.9) (.28)
Post -.017 -.032%+* -2.3%+* -8.9%** -.029** -.019%+* -2.3%+* -9, 2%k
(.012) (.0075) (.8) (.26) (.012) (.0063) (.8) (.34)
Authorized x| -.039*** .02* 2.3 2. 1% -.028** .0018 2.3 2.5%xx
Post (.013 (.011) 1.7) (.34) (.013) (.011) .7) (.43)
Assortment | -.0029*** .00068*** Q7 1xxx -.0018*** .00065 .064***
Size (.00024) (.00026) (.0057) (.00034) (.0004) (.0078)
Charge for .087*** -.0058 3.2%%* .091*** .0035 3.2%%*
Shipping (.014) (.0081) (.27) (.017) (.012) (-33)
Retailer .019* .0018 2.3% -1.9%xx .00046 -.0026 2.3* -1.3xxx
Shipping (.011) (.0082) 1.2) (.22) (.015) (.012) 1.2) (.28)
Days SKU -.0033*** -.002%** -.0026*** -.00086*
offered (.00055) (.00039) (.00067) (.00044)
Retailerall -.000027  -.00004** .012%** .0086*** -.00007** -.000032* .012%** .0094***
Appearances| (.000018) (.000013) (.0023) (.00031) (.000024) (.000019) (.0023) (.00039)
Number of -.0037 .0013 .57 -3 .012 .014 .57 -.17
Markets (.0056) (.0054) 1.2) (.13) (.0077) (.01) 1.2) (.16)
.39*** . 17*** 2 15*** .4*** ) 11*** 2 14***
Constant (016 (.014) (1.4) (27) (022) (018) (1.4) (34)
R_Squared .16 .18 .28 .35 17 12 .28 .37
N cases 7910 2931 487 7910 5106 1422 487 5106
SKUFixed + + - * + * - *
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table6 contains the results of equation (Wyhere instead of multiple montgear dummies|K | @S |

different dependent variabledimiting the sample only to retailers that appear both before and afterghkicy changedook place
while ignore time series informatior average the various outcome variables before and afterpgblicy changeook place (rather
than having multiplebservations before and afterJhe dependent variables artiie average monthly violations rate (columrb),
the average monthly violation depth (columr6l, the average assortment size (columi@)3and the number of appearances of a
SKU in a month ¢dumn 48). In columns %4 | use any SKU for a retailer that appeared both before and afteptiiey changeln
columns 58 limit the sample further and include only observations for which the retailer andc8ibinations appear both before
and after thepolicy changeSince columns 3 and 7 use retailer level data, they are identical for each of the sub sarhples
subsample for violation depth analysis includes only retailer SKU month combinations whdegianvaccurred (and is limited only
to retailer SKU combination with violations both before and after pladicy changen column 6) The assortment size analysis is

done for a subsample of retailer and month observatiohsk S

GNBI GYSy i codficier ®iitheAuthorizedl & PodtK S

variable fow 3). The observations in these regressions are restricted to retailers that were observed both before and gitdiche
changetook place In columns 1,2 and énd 5,6,8)standard errors are clusterelly retailerxSKUand there ardime andSKU fixed
effects In column Jand 7) standard errors are clustered by retailer.

39

AAy 3t Brigut 2a6é

RdzyYe:



TABLKH

RobustnessTime Invariant Characteristics

Retailer Composition Retailer X SKU Composition
Violation Violation Assortment SKU Violation Violation Assortment SKU
Rate Depth Size Availability Rate Depth Size Availability
Post -.015 -.024** -2.2* -8.9%*x -.015 -.024%** -2.2* -8.9%**
(.021) (.012) (1.1) (.56) (.017) (.0084) (1.1) (.45)
Authorized x -.04* -.0017 2.3 1.5%* -.04** -.0033 2.3 1.5%*
Post (.023) (.022) (2.4) (.73) (.018) (.015) (2.4) (.59)
Assortment -.0009 .0015 22%** -.00089 .0015* 22%**
Size (.00076) (.0012) (.03) (.00061) (.00085) (.024)
Charge for .023 .039 13 .023 .0065 -.045
Shipping (.04) (.042) (1.2) (.03) (.025) (:93)
Days SKU -.0013 -.0016 -.0013 -.0017**
offered (.0011) (.0011) (.00085) (.00073)
.23*** _12*** 12*** 16*** _22*** _11*** 12*** 17***
Constant | ' 5og (03) (51) (78) (.02) (019) (51) (58)
R_Squared .87 .92 .81 .79 .8 .79 .81 .69
N cases 7910 2931 487 7910 5106 1422 487 5106
Retaier X SKU + + - + + + - +
Fixed Effects
Retailer Fixed - - + - - - + -
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table7 contains the results of equation (Ivhere instead of multiple montiiear dummies| K | @ S
different dependent variabledimiting the sample only to retailers that appear both before and after the policy change took place,
while ignore time series information. | average the various outcome variables before and after the policy thkngiace (rather

I &Ay 3t Briaut 2350 ¢

than having multiple observations before and aft@fjie dependent variables artiie average monthly violations rate (columrb),

the average monthly violation depth (columr6® the average assortment size (columi@)3and the numbeof appearances of a

SKU in a month (column8}. In columns 34 | use any SKU for a retailer that appeared both before and after the policy change. In

columns 58 limit the sample further and include only observations for which the retailer and SKUratinbs appear both before

and after the policy change. Since columns 3 and 7 use retailer level data, they are identical for each of the sub Haenples.

subsample for violation depth analysis includes only retailer SKU month combinations where arvagatiared (and is limited only

to retailer SKU combination with violations both before and after the policy change in column 6). The assortment sizeignalysi

S tier® orithe Authorizedl % PostK S 02 S¥ ¥

done for a subsample of retailer and month observatiohsk S

variable fow 2). The observations in these regressions are restricted to retailers that were observed both before and after the policy
change took placdn columns 1,2 and éand 5,6,8)standard errors are clustered bytailerxSKUand there areetailerXSKU fixed

GNBI GYSyi

effects.In column Jand 7) standard errors are clustered by retajlend there are retailer fixed effects
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TABLB

RobustnessCommon Support on Observables

All Cbservations

Common Support

CommonSupport +

Common Support +

Nearest Neighbor Mahalanobis
Matching Distance Matching
Post -.014 .0066 .073* .077*
(.017) (.017) (.038) (.044)
Authorized x -.041* -.085%** - 14 -.16%**
Post (.018) (.019) (.039) (.042)
Assortment -.00094 -.0011 -.0018** -.0021**
Size (.00061) (.00065) (.00075) (.00084)
Charge for -.005 .017 -11 -.028
Shipping (.031) (.038) (.11) (.097)
Days SKU -.0013 -.00085 .0012 -.001
offered (.00085) (.0009) (.0012) (.0015)
Constant .23*** . 22*** . 14*** '2***
(.02) (.021) (.031) (.032)
Rsquared .8 .79 .66 .67
N cases 5106 4238 4700 4700
Retailer X SKU + + + +

Fixed Effects

*p<0.10, ** p<0.05, *** p<0.01

Table8 contains the results of equation (Ivhere instead of multiple montiiear dummies| K | @ S

different dependent variableslimiting the sample only to retaileaind SKU combinatiorthat appear both before and after the
policy change took place, while ignore time series information. | average the variousreut@riables before and after the policy
change took place (rather than having multiple observations before and afthg.dependent variabless the average monthly
violations rate In columnl | report the result from Column 5 of Table 7, in Column |2restrict the sample to contain only
observation with common support. In Columnst3 match each treatment observation to the nearest neighbor, either using
Euclidian (column 3) or Mahalanobis distance (columnt¢4K S

variable fow 2). The observations in these regressions are restricted to retaileisSKUthat were observed both before and after

GNBIFGYSyid

the policy change took plac&andard errors are clustered by retailerxSkdd there argetailerXSKU fixed effects.

I &Ay 3t Briaut 2350 ¢
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TABLB

Change in Prices Atfter the Policy Change

%AAveragePrice
(1) 2 (3 4
Authorized 027 .025%* .018** .019%**
(.006) (.006) (.0071) (.0072)
Assortment .00086***  .00065***
Size (.00025) (.00022)
Charge for .01 .017*
Shipping (.0068) (.0068)
Retailer -3.4e06 -5.4e06
Appearances (8.6e06) (8.6e06)
Number of -.0022 -.00021
Markets (.0052) (.0049)
.023*** .024*** .0064 .0055
Constant | ‘‘1041)  (0043)  (0081)  (0082)
R_squared .0071 17 .02 .18
N cases 2542 2542 2542 2542
SKU Fixed - + - +
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table9 contains the results of equatior), wherethe dependent variable is the average change in prices for a retilérSKU
following the policy change. The observations in these regressions are restricted to retailers and SKU combinations that were

observed both before and after the policy change took place. In colunarsl2i| control for SKU fixed effects, | computsbust
standarderrors.
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CHART 2
Outcome Variables Trends Charts

The horizontal axis is the dasad the vertical axis ithe average variable of interesEach point in the plot indicatebe level for

that variable in the dataThe vertical lines represent the beginning of {helicy change and the transition period respectivélgch
panel plots the authorized and unauthorized levels for each of the variadB&®l A presents the average ntbly violation rate for

the sample, Panel B presents the averaganthly depth of violations only for observations in violation of MAP, Panel C presents the
average monthlyassortment sizeandPanel D presents the average number of days a SKU appeansanth.
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Panel @& Average Assortment Size
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CHARB

Email Event Studgharts

The horizontal axis is theumber of days since an email evardcurred Day 0 is the day the email was s¢etail event) day 7 is a
week after the email was sent, and déyis a week prior to the eventhe vertical axis ithe proportion of violations in each group

The solid blue line is the group of authorizedailers receiving email notifications and that certain SKU, the dashed green line is the

group of all other authorized retailers and SKUs, and the dotted red line is the group of unauthorized refaitérgoint in the

graph is the average across thailgt violations fotthe eventsplotted in that graph and illustrates what fraction of the group was in

violation of MAPPanel A present the 47 events of thelicy change perigdPanel B presents the last 42 events of pladicy change

period, Panel C msents the first 5 events of theolicy change perigdPanel D presents the second event and illustrates events 1

through 5 for the group which were contacted in event 2, and Panel E presents the events of the test period
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Panel B; SubSample Starting October 2012
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Panel Dc Event 2 Group
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TABLEAL

APPENDIX

The Effect of Manufacturd?olicyChanges: Subsample of Authorized Retailers

Violation Rate Violation Depth Assortment Size SKU Availability
Post -.05%** -.057** -.023%* -.029%** .94 -.012 -3.4%xx -3.7Hxx
(.0047) (.005) (.0067) (.0065) (1.5) (1.4) (.18) (.18)
Assortment -.000058 .000029 .011**
Size (.00018) (.00014) (.0044)
Charg for .005 .0068 2.6%%*
Sh|pp|ng (.0094) (.0082) (.19)
Retailer .037x*x .019** 2.1 -2. 2%k
Shipping (.008) (.0087) (2.2) (.23)
Days SKU -.0014*+* -.0017*+*
offered (.00018) (.00022)

Retailerall -.00004*** -.00002 .01 7*** .0057**
Appearances| (.000014) (.000014) (.0036) (.00033
Numbe of .0069 .0056 2.3 -.042
Markets (.0052) (.0061) (1.6) (:14)

*kk *kk *kk *kk *kk *kk Lrzd
Consant .084 .13 .081 .12 16 2.7 25 20
(.004) (.011) (.0038) (.013) (1.1) (2.6) (.089) (.32)
R-squared .04 .049 .19 .2 .001 .13 .053 .081
N cases 45981 45981 8415 8415 2800 2800 45981 45981
SKU Fixed + + + + - - T T
Effects

* p<0.10, ** p<0.05, *** p<0.01

TableAl contains the results of equation (Imited only to the authorized retailer sampler four different dependent variables

The dependent variables arthlie average monthly violationste (columrs 1,2), the average monthly violation depth (colusid4),

the average assortment size (colusf6), and the number of appearances of a SKU in a month (cal@h The subsample for

violation depth analysis includes only retailer SKU mopthhinations where a violation occurred. The assortment size analysis is

done for a subsample of retailer and month observatioh&k S G NB I G YSy i STF SO Pdstvasiable tow 1). k0S O2 STFAOAS
columns 14 and 7-8, ¢andard errors are clusterk by retailerxSKUand there aretime and SKU fixed effectdn columrs 5-6,

standard errors are clustered by retailer.
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TABLEA2

The Effect of Manufacturd?olicy Change Subsamplevith Shorter Post Period

Violation Rate Violation Depth AssortmentSize SKU Availability
Authorized x -.087*** -.028*** -57 2%%*
Post period: Post (.02) (.01) (1.2) (.52)
3 months Rsquared 14 A2 19 31
N cases 57605 16124 5069 57605
Authorized x -.076%** -.026** -.39 1.3*
Post period: Post (.02) (.012) (1.2) (.53)
2 months Rsquared 14 A2 19 31
N cases 56434 15767 4907 56434
Authorized x -.055%** -.031x** .6 .8*
Post period: Post (.02) (.012) (1.2) (.47)
1 month Rsquared 14 A2 .18 31
N cases 55510 15511 4770 55510
SKU FixeéHffects + + - +

* p<0.10, ** p<0.05, *** p<0.01

Table A2 contains the results of equation (IWwhen the post period is defined for durations of 3, 2, or 1 month after the poicy

change The dependent variables arthe average monthly violations rateolumn 1), the average monthly violation depth (column

2), the average assortment size (colurBn and the number of appearances of a SKU in a month (col)nmifhe subsample for

violation depth analysis includes only retailer SKU month combinations vehei@ation occurred. The assortment size analysis is

done for a subsample of retailer and month observatioh&K S G NB I G YSy i SFFSOG Adthoizedx®Postink S O2SFFAOA S
usual covariates are included in the analysis but nor repoitedolumns 12 and 4, gandard errors are clustered by retailerxSKU

and there argime andSKU fixed effectdn column3, standard errors are clustered by retailer.
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TABLEA3 ¢ SUBSAMPLE MAY 2@1IANUARY 2013

Panel AThe Effect of Manufacturd?olicy clnges: differencein-differencesAnalysis

Violation Rate Violation Depth Assortment Size SKU Availability
Authorized - 19%*x - 167 -.00023 .0038 6.5%** 2.8* 1.8%x* B
(.0095) (.012) (.0044) (.0053) (.37) (1.6) (.13) (.14)
Authorized x -.Q72%** -.051%** -.017** -.0061 2.9%*% 2 1.3%x* 1.3%x*
Post (.015) (.015) (.0078) (.0078) (.8) (1.4) (.34) (.33)
Assortment Size -00063"™ -00034x 0019
(.00027) (.0001) (.0031)
Charg for .073%** -.00072 2.1%*
Shipping (.012) (.0051) (.16)
Retailer -.0088 .023%x* .25 -1.6%**
Shipping (.011) (.0049) (1.1) (.15)
Days SKU -.0032%* -.0012%*
offered (.00024) (.00013)

Retailer all -.00005** -.00002%** .0082%** .0075%*
Appearances (.000019) (7.0e06) (.002) (.00019)
Number of .0048 .0015 A1 -.6**
Markets (.0056) (.0036) (.92) (.096)

.3*** .41*** .059*** .097*** 12*** 7.3*** 24*** 21***
Consant
(.011) (.014) (.0036) (.0072) (1.3 (1.8) (.22) (.27)
Rsquared .13 .14 A1 .13 .15 2 .25 3
N cases 65884 65884 18087 18087 5931 5931 65884 65884
SKU Fixed + + - + + + - +
Effects

Panel BRobustness: Group Composition

Retailer Composition Retailer X SKU Composition
Violation Violation Assortment SKU Violation Violation Assortment SKU
Rate Depth Size Availability Rate Depth Size Availability
Authorized - 13xk* -.0034 3.6* -1.2%x* - 15%* -.0095 3.6* -1.8%+*
(.014) (.0065) (1.9) (.17) (.02) (.012) (1.9) (.22)
Authorized x -.092%+* .00011 1.7 Akl -.082%+* -.012 1.7 2%xx
Post (.01 (.0084) (1.5) (.35) (.019) (.0099) (1.5) (.42)
Assortment Size -.0023*** .00032** .016*** -.0017*** .0004* .026***
(.00026) (.00016) (.0036) (.00037) (.00023) (.0046)
Charge for .033x* .0064 2.3%%* .056*** .021** 2.3%x*
Shipping (.012) (.0061) (.17) (.015) (.0095) (.2)
Retailer .018* .014** 2.8** -1.6%%* .012 -.00066 2.8** -1.9%*
Shipping (.011) (.0061) (1.3) (.16) (.015) (.0095) (1.3) (.22)
Days SKU -.0018*** -.00098*** -.0015*** -.00073***
offered (.00027) (.00018) (.00033) (.00023)

Retailer all .000022 -.000021** .0072%** .0076*** -.000046 -.000013 .0072%** .008***
Appearances (.000022) (9.7e06) (.0022) (.00025) (.000029) (.000014) (.0022) (.00034)
Number of .00045 .0037 .18 - 49rrx .0095 .01 .18 - 44rx
Markets (.0057) (.0043) (.99) (.1) (.0072) (.0082) (.99) (.13)

3 .084%** 4.9%* 21 32%xx .072%** 4.9%* 21+
Constant
(.017 (.0099) (2.1) (.34) (.025) (.014) (2.1) (.47)
Rsquared .13 .18 22 .3 .14 A1 .22 .29
N cases 52618 12454 4376 52618 35736 6593 4376 35736
SKU Ked + + - + + + - +
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table B replicates the results of the main analysis for the subsample of May 2@abuary 2013. Panel A is based on the same
analysis of Table 1 and Panel B is based on bdfien the main manuscript.
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TABLBMGCSAM [ 9 Lb/[!5LbD &{2L¢/195¢ w9¢! L[ 9w{

Panel AThe Effect of Manufacturd?olicy changs differencein-differencesAnalysis

Violation Rate Violation Depth Assortment Size SKU Availability
Authorized - 19%*x - 167 .00075 .0058 6.5%** 24 1.8%x* -.58**x
(.0095) (.012) (.0045) (.0052) (.37) (1.6) (.13) (.14)
Authorized x -.055%** -.032** -.026%** -011 4.8%* 3.7 1.4 1,74
Post (.013) (.013) (.0068) (.0068) (.7) 1.7) (.27) (.26)
Assortment Size -0012+ -00052% ~0034
(.00022) (.00009) (.0031)
Charg for .074%** .0039 Jrrx
Shipping (.011) (.0046) (.16)
Retailer -.0066 .018*** .61 145
Shipping (.01) (.0045) (1.1) (.14)
Days SKU -.003*** -.0013***
offered (.00022) (.00013)

Retaler all -.000064*** -.000017*** .0093*** .0073***
Appearances (.000018) (6.3e06) (.0021) (.00018)
Numbe of .0041 .0028 .19 -.68***
Markets (.0051) (.0032) (1) (.094)

-31*** .44*** .056*** . 1*** 12*** 6.8*** 24*** 21***
Constant
(.011) (.013) (.0037) (.0068) (1.3 (1.8) (.22) (.27)
Rsquared .13 .15 12 .14 .15 .21 .23 .28
N cases 80656 80656 21507 21507 7202 7202 80656 80656
SKU Fixed + + - + + + - +
Effects

Panel BRobustness: Group Composition

Retailer Composition Retailer X SKU Composition
Violation Violation Assortment SKU Violation Violation Assortment SKU
Rate Depth Size Availability Rate Depth Size Availability
Authorized - 13%** .0011 3.4* B el - 15%** -.008 3.4* -1.6%**
(.013) (.0062) (1.8) (.16) (.018) (.0098) (1.8) (.19)
Authorized x -.053*** -.006 3.3* 2.6%** -.052%+* -.021* 3.3* 2.9%**
Post (.014 (.0073) (1.8) (.28) (.017) (.0091) (1.8) (.36)
Assortment Size -.0022%** -8.3e06 .003 -.0017** .00019 .0043
(.0002) (.00012) (.0035) (.00028) (.00016) (.0045)
Charge for 049+ .0066 2.6%+* .059*** .019** 2.5xx*
Shipping (.012) (.0053) (.16) (.014) (.0082) (.19)
Retailer .017 .013** 2.5* -1.6%** .018 -.00071 2.5* -1.4%%*
Shipping (.011) (.0055) (1.3) (.16) (.014) (.0081) (1.3) (.2)
Days SKU -.0017*** -.0011%** -.0013*** -.00063***
offered (.00023) (.00016) (.00028) (.0002)

Retailer all -1.0e06 -.000015* .0086*** .0075*** -.000037 -5.7e06 .0086*** .0079***
Appearances (.00002) (8.4e:06) (.0023) (.00023) (.000025) (.000012) (.0023) (.00029)
Number of -.0014 .0036 -.045 -.Brr* .0056 .01 -.045 - 55***
Markets (.0052) (.0037) (1.1) (.098) (.0064) (.0065) (1.1) (.12)

.33r* .086*** 4.6** 22%** .33rrx .063*** 4.6** 22%**
Constant
(.019 (.0089) (2.1) (.32) (.021) (.012) (2.1) (.41)
R-squared 13 17 21 .28 .13 .15 .21 .28
N cases 67315 15660 5439 67315 48860 8794 5439 48860
SKU Ked + + - + + + - +
Effects

* p<0.10, ** p<0.05, *** p<0.01

Table A replicates the results of the main analysis for a sample where the two authorized retailers that were terminated are
switched to unauthorized in the data (instead of being dropped from the data starting Februkdy &9in the main analyses). Panel
A is based on the same analysis of Table 1 and Panel B is based dhfiicabléhe main manuscript.
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