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Abstract. The rapid erosion of privacy posesnumerous puzzles. Why is it occurring, and why do
people care about it? This paper proposesan explanation for many of these puzzles in terms of
the increasing importance of price discrimination. Priv acy appears to be declining largely in order to
facilitate di®erential pricing, which o®ersgreater social and economicgains than auctions or shopping
agents. The thesis of this paper is that what really motiv ates commercial organizations (even though
they often do not realize it clearly themselves) is the growing incentiv e to price discriminate, coupled
with the increasing abilit y to price discriminate. It is the same incentiv e that has led to the airline
yield management system, with a complex and constantly changing array of prices. It is also the
same incentiv e that led railroads to invent a variety of price and qualit y di®erentiation schemes in
the 19th century . Priv acy intrusions serve to provide the information that allows sellers to determine
buyers' willingness to pay. They also allow monitoring of usage,to ensure that arbitrage is not used
to bypass discriminatory pricing.

Economically, price discrimination is usually regarded as desirable, since it often increases the
e±ciency of the economy. That is why it is frequently promoted by governments, either through
explicit mandates or through indirect means. On the other hand, price discrimination often arouses
strong opposition from the public.

There is no easyresolution to the con°ict betweensellers' incentiv esto price discriminate and buyers'
resistance to such measures.The contin uing tension between these two factors will have important
consequencesfor the nature of the economy. It will also determine which technologieswill be adopted
widely. Governments will lik ely play an increasing role in controlling pricing, although their roles
will contin ue to be ambiguous. Sellersare lik ely to rely to an even greater extent on techniques such
as bundling that will allow them to extract more consumer surplus and also to conceal the extent
of price discrimination. Micropayments and auctions are lik ely to play a smaller role than is often
expected. In general, becauseof strong con°icting pressures,privacy is lik ely to prove an intractable
problem that will be prominent on the the public agenda for the foreseeablefuture.

1 In tro duction

The Internet o®ersthe possibility of unprecedented privacy. According to the famous 1993 Pat Steiner
cartoon in The New Yorker, \On the Internet, nobody knows you're a dog." But in practice, there are
many who not only know you are a dog, but are familiar with your age, breed, illnesses,and tastes in
dogfood. The Internet o®ersnot only the possibility of unprecedented privacy, but also of unprecedented
lossof privacy, and so far privacy has beenlosing.

The steady erosion of privacy and prospects for the continuation of this trend have been well doc-
umented (cf. [15]). Many observers, such as Scott McNealy of Sun Microsystems, say that privacy is
irretriev ably lost, and we should \get over" our hangupsabout it. However, the public is unwilling to \get
over it," and concernsabout collection and dissemination of information about our lives rate highly in



2 Andrew Odlyzko

opinion polls. Laws and regulations to protect privacy enjoy broad support. There are alsonovel technolo-
gies that attract public attention that can protect and enhanceprivacy [20]. However, the technologies
that are developed and deployed most intensively are those that reduceprivacy.

One of the many privacy puzzlesis that even though the public shows intense concernsabout loss of
privacy, it is not doing much to protect itself. Privacy-protecting technologieshave not fared well in the
marketplace, and very minor rewards are enough to persuadepeople to sign up for grocery store loyalty
programs. So are people being irrationally paranoid, or is there something else that the loss of privacy
might bring, that they instinctiv ely fear?

Another puzzle is that so many commercial organizations are actively working to erode privacy. Gov-
ernments often decreaseprivacy in attempting to combat terrorism, or tax evasion, or to increasetheir
political control. Criminals invade privacy to make money by using other people'scredit cards. Employers
monitor their employeesto increaseproductivit y. And ordinary citizens, armed with an array of increas-
ingly powerful and versatile tools, such ascamerasin cell phones,are beginning to collect massive amounts
of information that, if combined and analyzed, could lead to dramatic decreasesin privacy [6]. However,
most of the data collection e®orts so far have come from private enterprises, and are the ones that at-
tract most of the concern and publicit y. These e®orts are often extremely intrusive, and are extremely
widespread.Moreover, they persist in spite of intensepublic opposition, even though there have not been
too many commercially successfulexploitations of the information that is gathered. Are the enterprises
that engagein thesepractices irrational?

Many privacy advocatesare concernedabout the dangersof government control, limitations on freedom
of speech, and related political factors. However, most of the pervasive privacy erosionis coming from the
private sector, which is interested primarily in its customers' money, not control of their behavior. The
standard explanation is that better information allows merchants to target ads better, thereby saving
expensefor the merchants and the trouble of discarding unwanted material for the customers.However,
that explanation does not seemto be su±cient. For one thing, the e®ectivenessof ads is limited, and in
particular online ads' responserates have beendropping recently . Advertising spending has beena fairly
stable fraction of the economy for many decades,and is not likely to change.

The thesis of this paper is that the powerful movement to reduce privacy that is coming from the
private sector is motivated by the incentiv es to price discriminate, to charge di®erent prices to various
customers for the samegoods or services.Erosion of privacy allows for learning more about customers'
willingness to pay, and also to control arbitrage in which somebody who might face a high price from
a seller buys instead from an intermediary who managesto get a low price. The key point is that price
discrimination o®ersa much higher payo® to sellers than any targeted marketing campaign. Adjacent
seatson an airplane °igh t can bring in revenuesof $200or $2,000,depending on conditions under which
tickets were purchased. It is the potential of extending such practices to other areasthat is likely to be
the \Holy Grail" of ecommerceand the inspiration for the privacy erosion we see.For it is the privacy
intrusion represented by airplane tickets being non-transferable contracts with named individuals that
enablesairlines to practice yield management in the extreme form it has reached. (The requirement that
passengersshow government-issued identi¯cation cardsbeforeboarding, another privacy-eroding measure,
plays a key role in making this e®ective.) When the sellershave less information about buyers, and less
control over resale,possibilities for di®erential pricing are more limited, but even so, they are increasingly
being exploited. For example,Dell Computer is doing this extensively [23]:

One day recently , the Dell Latitude L400 ultraligh t laptop was listed at $2,307on the company's
Web page catering to small businesses.On the Web page for salesto health-care companies,the
samemachine was listed at $2,228,or 3% less.For state and local governments, it was priced at
$2,072.04,or 10% lessthan the price for small businesses.

The dynamic pricing practiced by Dell has many more components, and it is indeed making the economy
more e±cient. As is described in [23], Dell has record low overhead costs, is a consistent leader in price
cutting, and can satisfy customer demands with record speed and °exibilit y. Yet price discrimination
appearsto be a substantial part of the Dell successstory. It is easyto understand why. Dell operates in a
commodit y market, with low net margins. Obtaining an extra 10% from a particular buyer is likely to be
much more important for the bottom line than better targeted advertising.
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In general, discrimination has a very negative connotation in our society, and various forms of it, in
particular those basedon age, gender, race, and religion, are illegal. However, price discrimination is an
ancient technique that is widespreadin the economy, although it is often disguisedto avoid negative public
reactions. It is frequently supported by government as a matter of public policy, sometimesexplicitly ,
more often implicitly . The underlying reasonis that standard economicarguments show that \generally,
discriminatory prices [are] required for an optimal allocation of resourcesin real life situations" (p. 1 of
[30]). Moreover, price discrimination is likely to play an increasingrole in the future, for two main reasons.
One is that an increasing fraction of the costs of producing goods and servicesconsistsof ¯xed one-time
charges,with low marginal costs. (As an example, a software program might cost hundreds of millions of
dollars to develop, but can be distributed at practically zero cost over the Internet.) The other reasonis
that modern technology is making it possibleto price discriminate. For example,Coca Cola wasdiscovered
in 2000to be experimenting with soda vending machines that would raise prices when temperatures were
high. It might havewanted to do this in the past, but the technology wasnot available. Similarly, booksellers
were in generalnot able to tell much about their customersin the past, while Amazon.comcan.

The thesis of this paper is that the incentiv es to price discriminate and the increasing abilit y to do
so are among the key factors in the evolution of our economy. The arguments in favor of this thesis are
supported by a variety of examples.Someare recent, such asthe evolution of yield management techniques
in the airline industry. Someare older, such as the evolution of 19th century railroad pricing.

19th century railways will be cited extensively in this paper. They have often been compared to the
Internet, usually asexamplesof revolutionary technologiesthat led to boomsand crashes.There are indeed
striking similarities in theseareas[27]. However, the most relevant comparisonbetween the Internet and
railways is likely to be in the area of pricing, a comparison that apparently has not been made before.
The railways, like much of modern economy, especially that related to the Internet, faced very high ¯xed
costs and low marginal costs. This produced strong incentiv es to price discriminate. The information
technology of the 19th century allowed railways less freedom to price discriminate than airlines have
today, though. Still, they did manageto price discriminate on a grand scale.The way society reacted then
to such discriminatory practices may allow us to predict how our society will react to the spread and
intensi¯cation of price discrimination that the Internet facilitates.

The incentiv es to price discriminate are likely to overcome the trend towards the type of dynamic
pricing that is normally associated with claims of the \New Economy." The standard predictions there
(cf. [4]) are of widespreaduse of auctions, shopping agents, and related techniques. Priceline.com, eBay,
and the myriad of B2B and B2C exchangeswere supposedto be the forerunners of the new future. They
were expected to bring back the art of haggling, and by better matching of supply and demand, as well
as by lower transaction costs, to produce a signi¯cantly more e±cient economy. They are growing, but
their progresshas been disappointing to their early proponents. The drive for price discrimination o®ers
a partial explanation. If transactions are conducted anonymously, it is hard to tell how much a buyer is
willing to pay. One can try to set up auction mechanismsto do that, but it is hard. It is easierand more
productive to just chargemore to thoseable to pay more, if onecan. Note that governments do not collect
taxes by sending their software agents to negotiate with those of the taxpayers. Instead, tax agenciesuse
their coercive power to ¯nd out how much peopleearn, and then extract a large share.

That privacy-reducing measuresare induced by the drive to price discriminate does not imply that
the people designing or implementing those measuresthink of their work this way. Enterprises generally
try to optimize their state by making small incremental changeswithin the con¯nes of their technological,
economic,and legal environment. It is usually only when we step back that we can say it wasthe social and
economicadvantages of price discrimination that shaped the choicesfaced by the decision makers. 19th
century railroad managerswho set freight rates and late 20th century American collegeadministrators
who decided on tuition feeswere not aiming to price discriminate. They did what seemedbest for their
institutions, it's just that their decisionsled to increasingprice discrimination. The managerswho today
invest in privacy eroding data collection systemsare likely also often not thinking consciouslyabout price
discrimination. Instead, they are acting on the hope that the information they gather can be used to
increasetheir enterprises' pro¯ts. Usually what they have in mind for early applications are relatively mild
departures from traditional businesspractices [33]. As they gain experience,better tools are developed,
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and generalbusinesspractices change,their methods will evolve. The logic of price discrimination is likely
to lead them eventually to techniques that will be much more overtly discriminatory.

The \New Economy" visions of [4] represent fairly small departures from the usual practices in the
current \Old Economy." Auctions and automated shoppingbots are well known, and ¯t well the standard
economicmodels.Their spread,predicted in [4], doesnot require any major revisionsof the economiccanon.
On the other hand, spreadand intensi¯cation of price discrimination are likely to lead to major changesin
thinking about economics,law, and public policy. \First degree" price discrimination, in which the buyer
is charged his maximal willingness to pay, has long beentreated in the literature as an unattainable ideal.
Erosion of privacy and improved IT systemswill enablea closeapproximation to this ideal to be achieved.
Further, the presenceof price discrimination in a market traditionally hasbeenseenasa sign of monopoly
power on the part of sellers.More competition has beenregardedalmost universally as a cure. However,
there have always beensomecontrary examples,in which intensi¯cation of competition led to an increase
in di®erential charging. As such examplesproliferate, major revisions in the doctrine governing actions of
courts and regulators will be required.

The logic of price discrimination suggestsa future drastically di®erent from the anonymous shopping
agents of [4]. Instead, it leadsto an Orwellian economy in which a packageof aspirin at a drugstore might
cost the purchaser$1 if he could prove he was indigent, but $1,000if he was Bill Gates or simply wanted
to preserve his privacy. Such a future would justify the e®ortsthat enterprises are putting into destroying
privacy. It would also show that the public's concernsabout privacy are well-founded, since current and
historical precedents strongly suggestsuch a future would be resented. In practice, we are not likely to
seethis future any time soon. However, we will be catching an increasing number of glimpses of it, as
enterprises move to exploit the opportunities that di®erential pricing o®ers.

The notion of a market price is very powerful, and underlies much of the theoretical framework of
economics.Prices that depend on the buyer would require a complete rethinking of that framework.
All those nice intersecting supply and demand curves would have to be replaced by more complicated
constructs.

While the incentiv esto price discriminate are likely to be among the most powerful forcesshaping our
economy, the extreme Orwellian forms outlined above are not likely to appear, at least not soon. There are
strong countervailing factors which are likely to slow the spreadof overt price discrimination and push it
into concealedforms. One such factor is arbitrage, in which buyers who securelow prices sell to thosewho
are facedwith high prices. For e®ective price discrimination, that method has to be circumvented. Airline
yield management is as e®ective as it is becausea ticket is a contract for carriage of a speci¯c person,and
is not transferable. In other areas,acceptedpractices and often laws have to be changed.That, however,
requires time.

Another, even more important factor slowing the spreadof price discrimination comesfrom behavioral
economics.Peopledo not like being subjected to dynamic pricing. There is abundant evidenceof this, as
shown, for example, in reactions to airline yield management and the moves to extend such practices to
other areas.Yet more evidencecan be found in the reactions to 19th century railroad pricing, reactions
that dominated politics at the end of that century in the U.S.. Even in the days when racial, age,gender,
and other types of discrimination were not just widely practiced, but respectable, price discrimination
arousedstrong opposition. Such reactions are still common.

The public's dislike of price discrimination will be combined with new tools for detecting price dis-
crimination. These tools are products of the sametechnologiesthat enable sellersto practice di®erential
pricing. (The recent Amazon.com experiments with variable pricing were noticed and publicized almost
immediately.)

The result is likely to be that price discrimination will grow, but in a concealedform. Stresswill be
on tactics such as bundling and loyalty programs, which tend to disguisethe actual price that is charged.
This meansthat auction mechanismsand micropayments are likely to be used in very limited situations.
On the other hand, there will be continued pressureto erode privacy in order to ¯nd out just what the
willingness to pay is, as well as to control how products and servicesare used.Thus privacy will continue
to erode.

Price discrimination is often just one of many factors that lead to deployment of new technologiesor
businessmodels.Thus it is often hard to tell just how important di®erential pricing is in various situations.
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However, it is likely to be amongthe most important motivesin the growth in Digital Rights Management
(DRM) schemes,aswell asin the spreadof licensingasopposedto outright sales,and in tying arrangements,
such assecurity techniquesthat enablea printer to work e®ectively only with cartridges from that printer's
manufacturer [2]. Price discrimination is clearly the main (although usually hidden) issuein the discussions
of the future of the Internet, including the prospects for retaining the \end-to-end" principle. The debates
about open accessand peeringare really about the extent to which di®erential pricings should be allowed.
(The issuethere, as it had beenon the telephonenetwork, on railways, and even on canalsbefore that, is
whether the carrier should be entitled to charge twice as much for transmission of a hit movie as for an
obscureone.)

Governments are often expected and pressuredto act to preserve privacy. Of course,governments are
among the main privacy violators, in pursuit of either tax revenues or criminals. Still, those incentiv es
are well understood, and at least in democratic societies can be controlled by the public. Thus there
is still widespread hope that governments can be persuadedto limit privacy intrusions by the private
sector. However, government roles in this area have been and likely will continue to be ambiguous. The
problem is that price discrimination often does provide real measurablegains for social and economic
welfare. It is not just a measurefor increasingpro¯ts of sellers,as is often suspected (e.g., [1]). Increased
price discrimination is often associated with increasedcompetition as well as increasedeconomicactivit y,
and works to decreasepro¯ts. That is what happened in the 19th century , and induced the railroads to
welcomeregulation. This pro¯t-decreasing but welfare-increasinge®ectof price discrimination is likely to
keepregulators and legislators from interfering too much with the privacy-eroding measuresthat facilitate
it.

This paper is just an extendedabstract. Becauseof spaceand time limitations, only the basic outlines
of the evidence and arguments for the main thesis are presented here. For more details, see [26{28].
Thosepapersalsocontain acknowledgements to the many peoplewho have helped me with comments and
references.

There are many recent papers related to the work that summarized in this paper. Here I mention
just a few, with fuller referencesin [26{28]. In particular, the main thesis about the importance of price
discrimination and its relation to privacy erosion was already mentioned in [24], although only brie°y.
Many of the general points about the desirability of price discrimination have been made, for example
in [10,18,34,39]. That privacy erosion is leading to di®erential pricing is also increasingly recognized,cf.
[1]. That price discrimination can arise in a competitiv e environment is also becoming recognizedin the
literature [21]. The most novel element in this paper appears to be the connection with 19th century
railroad pricing.

2 The imp ortan t role and prev alence of price discrimination

Price discrimination is one of the basic concepts in microeconomics.For comprehensive surveys of the
literature, see[30,38]. A shorter and easierto obtain treatment is available in [39]. Here I just present a
simple example which explains why price discrimination is economically and socially desirable. Suppose
that Charlie is a consultant, and two potential customers,Alice and Bob, are interested in getting him
to write a report on implementing digital cash. Supposealso that Alice is willing to pay $700 for such
a report, while Bob is willing to pay $1,000.Supposealso that Charlie's cost (which is likely to be the
opportunit y cost, for example the price that will persuadehim to write the report as opposedto going to
the beach) is $1,500.If Charlie has to charge the sameprice to both Alice and Bob, the report will not get
written. Any price up to $700per copy will persuadeboth Alice and Bob to buy, but will bring in at most
$1,400,which will not be enough to get Charlie to do the work. Any price between$700and $1,000will
only attract Bob as a buyer, and again will not bring in the required $1,500,and any price above $1,000
will ¯nd no buyersat all. On the other hand, if Charlie can sell the report to Alice for $650and to Bob for
$950, then by conventional economicarguments everybody should be happy. Charlie will collect $1,600,
more than the $1,500that makes him indi®erent between writing the report and sur¯ng, and so should
be satis¯ed. Alice and Bob will each get the report for $50 lessthan they are willing to pay, and so both
should also be happy. Thus a transaction with di®erential pricing will make everybody better o®.
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The example shown above does su®erfrom the usual limitations of toy economicmodels, but it does
demonstratethe essential featuresof di®erential pricing, and how it can make everybody better o®,at least
in the standard economicmodel. In particular, Charlie has to have at least someidea of what Alice and
Bob are willing to pay (so no anonymous shopping agents, please),and a way to keepAlice from reselling
the report. Thus privacy and ¯rst-sale doctrine have to be limited.

In practice, sellershave usually solved the problem of determining customers'willingness to pay and at
the sametime avoided the fairnessissuethrough versioning.Almost identical products are sold at di®ering
prices, although production costs are almost the same.A standard example is that of hardcover versus
paperback editions of books. Such versioning will be treated in the next section. Here I just present some
examplesof essentially pure price discrimination.

Seniorcitizen and student discounts are a well known type of price discrimination. A much lessobvious
form is that of periodic salesin stores, which serve to discriminate between informed and patient buyers
and the rest [37]. Price-matching o®ers(in which a store promisesto match any competitor's price) play
a similar role [8].

Another visible exampleof price discrimination is in scholarly journal publishing. For several decades,
both commercial and nonpro¯t publishers have been charging libraries far more than individuals for the
samejournal. Usually, though, all libraries were charged the samerate. As scholarly journals move online,
the incentiv e to price discriminate and the abilit y to do so are both growing. As a result, we are seeing
dramatic growth in di®erential pricing. For example, unlimited usagesite licensesfor the online edition
of the Proceedings of the National Academy of Sciences for 2004will range from $250to $6,600per year,
depending on the sizeand nature of the subscribing institution.

An exampleof the evolution of scholarly publishing is o®eredby the JSTOR project, hhttp://www.jstor.org i .
It is a nonpro¯t organization that makes available electronic versionsof old issuesof scholarly journals.
The pricing for U.S. educational institution varies by a factor of more than four. For non-U.S. educational
institutions, the pricing is more involved. It is worth quoting from the description on the JSTOR Web
page:

There is no equivalent to the CarnegieClassi¯cation for grouping academicinstitutions outside of
the United States.Nevertheless,just aswe have donewith the U.S. feestructure, we aim to match
the contributions non-U.S. institutions make to the value they derive from participation. Through
analysis of JSTOR usageand collecting patterns at participating libraries, we have developed a
methodology for setting value-basedfeesfor libraries around the world. Institutions are ¯rst placed
into JSTOR classesranging from Very Large to Very Small. Fee levels are then set taking into
account the relative value of the JSTOR journal titles to the higher education communit y in the
country as well as the local availabilit y of ¯scal and technological resources.

Note the explicit statement of the goal to charge in proportion to the value received. Note also that the
estimation of this value is done partly basedon studies of JSTOR usagepatterns. Such usagedata was
simply not available in the print world. Thus more information about customers(less privacy) provided
by modern technologiesleadsto more price discrimination.

JSTOR is a monopolist in that its content is usually available electronically only from JSTOR. However,
it does compete in the information delivery market with the print journal copiesthat its client libraries
often have available on their shelves, with commercial information systems, and with other publishers
o®eringcontent that is not identical, but which often can be usedinstead of that in JSTOR. The result is
that the scholarly information system is becomingmore e±cient, with costsgoing down, and quality and
quantit y of available material increasing. In the process,though, price discrimination is becoming more
important and also more explicit.

Pro¯t-making enterprises have the sameincentiv es to price discriminate that non-pro¯ts like JSTOR
do. However, they essentially never explain in detail the rationale for their pricing decisionsthe way JSTOR
does.Thus it is necessaryto infer their goals from the price and volume information that one can obtain.
There is an extensive literature in economicson this subject. In most casesenterprises in the past did not
have the detailed usageinformation that JSTOR is collecting. Still, that did not prevent somesophisticated
schemesfrom being developed. Many examplesare presented in [30,38]. Here I note a few additional and
interesting ones.



Priv acy, Economics, and Price Discrimination 7

Someinstancesof price discrimination are not visible to the public, except through indirect e®ects.For
example,gasolinewholesalersin the U.S. charge gasstations prices that depend on the \zones" where the
stations are located, zonesthat often contain just a single station [3]. The price di®erenceswithin a single
state approach 15%, far exceedingdi®erencesin distribution costs.They help explain why the car-owning
inhabitants of New York Cit y (who are on averagemore a²uen t than those in the rest of the country)
pay far more for gas than those in rural areas of New York State. While it is not known publicly how
prices for di®erent zonesare derived, one can expect that they are basedon prior experience,presenceof
competition, and demographicsof a zone, the last provided in great detail by U.S. CensusBureau.

The last few examplesunderline the important role that information about customersplays in making
price discrimination e®ective. At an extreme, income tax relies on taxpayers providing detailed ¯nancial
information, and is enforcedby the coercive power of the government.

A very interesting example is that of U.S. private colleges.These educational institutions have high
tuition and fees, typically around $25,000per year in 2001 among the more selective schools. (Room
and board costs are additional.) However, all these schools o®er ¯nancial aid to students, and in some
of them, the amount spent on aid (which is determined overwhelmingly on need) comesto about half of
the tuition revenues. In essencethese institutions are practicing price discrimination on a massive scale,
charging according to their estimatesof what the students' parents can a®ord.Parents can preserve their
full ¯nancial privacy, but at the cost of paying the full tuition.

There are several important features to this system. One is that competing collegesare all driven by
the incentiv esto price discriminate towards very similar pricing policies. Another important factor is that
the massive privacy violation involved in allocating student aid is abetted by the government. Parents
usually have to ¯ll out federal forms to obtain aid for their children. Fraudulent ¯lings are subject to
federal criminal penalties,and are not just a matter of a civil dispute betweenthe collegeand the parents.
Thus the government assistseducational institutions in price discrimination. This is, of course,done in
the interests of social welfare. However, much of the price discrimination by private institutions furthers
social welfare. That is why we can expect governments' role to be ambiguous. They will be trying to
respond to citizens' demandsfor privacy protection, and at the sametime trying to facilitate sellers'price
discrimination.

Public universities are also being drawn towards greater price discrimination. A widely noted article
by Mark Yudof [40] explained how demographicand other trends are leading to decreasedstate support
for higher education. At the same time, the costs of supporting educational and research activities are
rising, and so is their value to society. The likely response,predicted by [40] and observed in recent rounds
of budgeting, is a continued push to raise tuition. However, to continue ful¯lling their core mission of
educating the states' youth, ¯nancial aid will have to be provided for the needy. Thus without aiming to
do so, public universities are also being pulled into increasingly discriminatory pricing.

Incentiv es to price discriminate are just one element that goes into price setting, and it is often hard
to determine their role. For example, airlines charge extremely high fares for passengerswho buy tickets
just beforedeparture. On the other hand, they o®erconsiderablyreduced\b ereavement fares" for trips to
funerals (at a cost in privacy, since passengerstaking advantage of such fares usually have to tell who is
being buried, where, and so on). Are they being charitable, are they trying to get good publicit y, or are
they price discriminating (since many of the funeral attendeesare likely not to be too closely associated
with the deceased,and so might be quite price sensitive)? We don't know, and it is possible that the
airlines themselvesdo not know precisely how much various of these factors enter into their calculations.
In economic analysesof price discrimination, a particularly sticky issue is that of \join t costs." Space
constraints prevent a thorough treatment here, but it should be noted that joint costs can be used to
explain many instancesof what seemsto beprice discrimination. However, asdi®erential pricing intensi¯es,
it becomesclearer that price discrimination is usually the main motive. As an example, on February 27,
2002,I obtained the following prices from the Web site of Continental Airlines for advancepurchaseround
trip tickets:

{ from Minneapolis to Newark, NJ on Wednesday, March 20, returning Friday, March 22: $772.50
{ from Minneapolis to Newark, NJ on Wednesday, March 20, returning Wednesday, March 27: $226.50
{ from Newark, NJ to Minneapolis on Friday, March 22, returning on Wednesday, March 27: $246.50
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By buying the secondand third tickets, and using just the ¯rst half of each, I could have saved almost 40%
comparedwith the cost of the ¯rst ticket. Pricing structures that make such maneuverspossibleare easiest
to explain ascoming from the desireto obtain more revenue from businesstravelerswho are the onesmost
likely to make short mid-week trips. Any explanation in terms of joint costswould be very arti¯cial.

The purchaseof the secondand third tickets would have violated the conditions of the Continental
contract, but it is hard for the airline to enforceit. One ticket could have beenbought by A. Odlyzko, the
other by Andrew M. Odlyzko. As long as separatecredit cards were used,and frequent °y er information
wasnot provided on oneof the purchases,Continental would not have had a way to prevent this. However,
in the post-9/11 era, there is talk of setting up a uni¯ed databaseof travelers. Such a database,perhaps
with biometric elements, probably would not do much to stop terrorism. However, if made available for
commercialuse,it could enableairlines to enforcetheir contracts. Again, a decline in privacy would enable
more intensive price discrimination.

In this brief note I will not discusslegal issues,except to note that various typesof price discrimination
are legal. \Zone pricing" for gasolinehas been upheld repeatedly by the courts, and landlords have won
lawsuits ¯led by lawyers they refused to rent apartments to. (Thus it is legal to discriminate against
lawyers!) On the other hand, many cities in the U.S. have enacted ordinancesmaking it illegal for dry-
cleaningestablishments to chargemore for laundering women'sshirts than for men's shirts. This shows the
dangerin practicing price discrimination. Pigou already noted that a monopolist hasto becareful in setting
a pricing policy (p. 250 of [31]): \... since a hostile public opinion might lead to legislative intervention,
[the monopolist's] choicemust not be such as to outrage the popular senseof justice." Price discrimination
is extremely tempting, and increasingly feasible,but it is like playing with ¯re.

3 Versioning and damaged goods

The practical problem is how to price discriminate e®ectively. Buyers are naturally reluctant to say how
much they arewilling to pay. In the past, technology for price discrimination wasvery limited, aspurchasers
had e®ective privacy. The standard way of overcoming this problem is through versioning, as is done with
books. Hardcover books sell for more than paperbacks, far more than the cost di®erencejusti¯es, and
are usually available a year or so earlier. This induces the readerswho are impatient or who care about
nice hardcover volumes to pay more. Such versioning has been going on for ages,but it becamemuch
more noticeable and was ¯rst studied systematically in the middle of the 19th century , in connection with
railroads. There is a memorableand oft-quoted 1849passageon this subject by Jules Dupuit [12]:

It is not becauseof the few thousand francs which would have to be spent to put a roof over the
third-class carriages or to upholster the third-class seats that some company or other has open
carriageswith wooden benches. What the company is trying to do is to prevent the passengers
who can pay the secondclassfare from traveling third class;it hits the poor, not becauseit wants
to hurt them, but to frighten the rich. And it is again for the samereason that the companies,
having proved almost cruel to the third-class passengersand meanto the second-classones,become
lavish in dealing with ¯rst-class passengers.Having refusedthe poor what is necessary, they give
the rich what is super°uous.

Railroads did indeed behave literally the way Dupuit describes. They even put third class carriages in
front of the train. The expectation was that anyone willing to deal with cinders in his hair and eyes was
indeedsodesperately poor that he could not be induced to pay more than third-class fare. And that is the
ine±ciency induced by versioning. It would have beenmuch more e±cient aswell askinder for railroads to
provide better seatsand simply chargepassengersaccording to their willingness to pay. However, railroads
did not have any way to determine that willingness in those days.

The incentiv e to price discriminate leads even to extreme versionsof versioning, in which extra costs
are incurred in order to make a product lessserviceable.This is known as the \damaged goods" approach,
and appears to be used with increasing frequency [11]. A classicexample is provided by the IBM Laser
Printer and Laser Printer E of 1990. The latter cost less, printed at half the speed of the former, and
di®eredfrom it in having an extra chip that slowed down processing.
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Versioning, and especially \damaged goods" practices, incurs costs for buyers, or sellers,or both. One
of the big gains from price discrimination would be the reduction of such waste. Instead of being cruel,
mean, or lavish to various customers,sellerscould just charge them what they are willing to pay. Daimler
could save itself the expenseof designing, manufacturing, and marketing the Maybach at $300,000each.
Instead, it could simply charge that much for a much more modest Mercedesfor the folks with really deep
pockets. Of course,that would upset not just the basicpricing paradigm, but the basesof our social order,
where expensive toys like the Maybach car play an important role in determining status. But the savings
would be immense!

Even greater savings, in both moneyand lives,could be achieved through increasedprice discrimination
in medicine.

4 The convergence of capitalism and comm unism

The most contentious pricing issuetoday is that of pharmaceuticals. Health care spending as a whole is
rising rapidly, and spending on drugs is rising even more rapidly. There are complaints about Big Pharma's
pro¯ts, about marketing of expensive drugs directly to the public, about special dealswith physicians,etc.
However, the most contentious issueis that prescription drugs tend to sell for far more in the U.S. than in
other countries. Although no pharmaceutical company hasadmitted this publicly, the obvious rationale for
this is that Americans are more a²uen t than inhabitants of most other countries, and able to pay more.
This might appear fair to many, but unfortunately there is no consensuson what is fair. In particular, a
defenseof drug pricing in the businessweekly Barron's elicited the following rejoinder from Congressman
Bernie Sandersof Vermont [32]:

On average,for each dollar American consumerspay for prescription drugs, the Germansare pay-
ing 71 cents; the Swedes,68 cents; the British, 65 cents; the French, 57 cents, and the Italians,
51 cents. Unfortunately, U.S. policy allows the pharmaceutical industry to maintain that price
disparity. ... It's a moral outrage that Congresscontinues to allow millions of elderly and chron-
ically ill Americans to su®erand die becausethey cannot a®ord the in°ated prices charged for
pharmaceuticals.

Thus we have the irony that the one declared Socialist in the United States Congresscomplains when
pharmaceutical companiesengagein one of the most socialist activities possible!

Bernie Sandersdoes have a point in that wealthy inhabitants outside the U.S. bene¯t from prices
lower than those charged to his poor constituents. His concernabout fairnessand the industry's desire to
maximize revenuescould both be satis¯ed if pricing could be tailored to each individual, instead of being
decidedcountry by country . Thus the substantial erosionof privacy that would be involved in individualized
pricing, depending on a person'sabilit y to pay, could satisfy several goals.

The ¯rst part of the Communist motto, \from each according to his abilit y" applies exactly to what
unfettered capitalism attempts to do. It tries to extract more from the rich becausethat is where the
money is. (The goal is not the sameas of the secondpart of the Communist motto, \to each according
to his needs," though.) Moreover, both capitalism and Communism need to destroy privacy to achieve
their aims. Now Communism has failed, and goneto the scrapheapof history. It simply could not deliver
on its promises.Capitalism, on the other hand, survives and is generally thriving. However, it is not the
unfettered capitalism of the late 19th century . While that capitalism did deliver the goods, it did so in
ways that the public was not willing to tolerate. In particular, what really incensedthe population was
the price discrimination on railways. It o®endedthe public senseof fairness.As a result, capitalism was
tamed through government action.

5 Fairness, behavioral economics, and railroads

The example in Section 2 shows the advantages of price discrimination in the standard economicmodel.
Unfortunately this model ignoreshow peoplebehave in practice.
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As a simple example, considerCoca Cola and its experiments with vending machines that would vary
prices depending on the temperature. When those experiments becamepublic, they arousedan intensely
negative reaction, and Coca Cola was forced to cancelthem. In retrospect, Coca Cola's main problem was
that news coveragealways referred to its work as leading to vending machines that would raise prices in
warm weather. Had it managedto control publicit y and present its work as leading to machinesthat would
lower prices in cold weather, it might have avoided the entire controversy. To an economist trained in the
standard model, it is clear that it doesnot matter whether one setsa low referenceprice and raisesit on
special occasions,or whether one sets a high referenceprice and lowers it the rest of the time. However,
for the public, there is a tremendousdi®erence.That is why discounts are ubiquitous, while surchargesare
rare.

Some of the most striking results in behavioral economicsinvolve the senseof fairness, as in the
\ultimatum game," in which human subjects tend to act against their own best interests, and attempt
to be fair to others in a zero-sumsituation. The importance of fairnessfor public policy was brought out
initially and very convincingly by Zajac [41]. Fairnessturns out to have beenthe key reasonthat railroad
price discrimination was limited through political action a century ago. The next three sectionsdeal with
this experience.

The key reasonfor carefully studying 19th century railroads is that they represent a large scaleexper-
iment with price discrimination. Technology changesrapidly, but human nature doesnot. Thus we should
be able to pick up hints on how the public will react to an intensive doseof di®erential pricing by looking
at how their ancestorsreacted.

We can also hope to learn how price discrimination might develop by observing how it developed on
railroads. Researchers in economicsand marketing have comeup with models which show that even when
price discrimination is feasible, it might not be to the advantage of the sellers to engagein it, since it
could lead to more intensecompetition. However, thoseare the usual theoretical models,and soonehas to
worry about their applicabilit y. As it turns out, railroads did not want to engagein price discrimination,
but could not help getting drawn into it. That is likely to happen again in our future.

6 19th century railroad pricing rev olution

The impact of the Internet on the economy hasbeencomparedto that of railroads in the 19th century (cf.
[16,27]). There are certainly many intriguing analogies.There are also noticeable di®erences.Perhapsthe
most important wasthat railroads werefar larger (in comparisonto the whole economy) than the Internet.
Therefore in looking at the impact on society, it is better to comparerailroads to all of IT [27].

Railroads werethe dominant industry in the secondhalf of the 19th century . By 1880,about $4.6billion
had beeninvestedin American railroads. This investment (accumulated over decades)cameto about 40%
of that year's GDP. (The comparablepercentage of today's GDP would cometo $4 trillion.)

The railroad revolution led to a pricing revolution. The stimulus came from the incentiv es for price
discrimination that railroad economicsgenerated.Railroads required investments that were huge for that
time. On the other hand, marginal costs were comparatively small. Even most of the operational costs
(such as track maintenance) were largely independent of tra±c volumes.Henceit was inexpensive to run
extra trains or longer trains, with most of the additional revenue dropping straight to the bottom line. As
an illustration of railroad economicsin the early years of the industry, consider the statistics for British
railroads for 1842 that are presented on p. 51 of [14]. The 55 lines in operation at that time cost almost
$300 million to build (compared to a national budget of about $250 million per year, and a GDP of
about $2,500million). Annual revenues of these railroads were $35 million, of which $10.6 million went
to operating expenses,leaving $24.4as the operating margin. The ¯nancial margin of safety was not very
high. Small changesin revenuesproduced large changesin pro¯ts. Of the 55 lines in operation, 7 were in
bankruptcy or had beentaken over by others after failing.

A major innovation that railroads intro duced was to provide not just the basic network of rails, but a
complete transportation service,involving their own stations, locomotives,and cars. This allowed them to
price discriminate e®ectively. Becauseof the scaleof investment that wasrequired, they had enoughmarket
power to do this. Interestingly enough, the early expectations for railroads were that they would operate
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the way turnpik es did, with customers providing their own cars and locomotives. There were technical
reasonsfor such a change, as was predicted by someearly observers (see[22]). However, it appears that
the possibilities for price discrimination werealsovery important in inducing this transition [26]. Certainly
price discrimination becameone of the most noticeable features of railroad pricing.

19th century railroads did not have the information technologiesthat would allow for \frequent rider"
programs. Neither did they have a \p ositive passengeridenti¯cation" system, complete with government-
issuedidenti¯cation cards, that would allow them to sell non-transferable advance purchasetickets with
Saturday night stay-over restrictions. What they did have were a variety of other tools for price discrim-
ination, and they used them with abandon. Versioning was one of the main ones,as shown in the quote
from Jules Dupuit earlier. There was also extensive personaldiscrimination. Passengertickets in the U.S.
were commonly bought from brokers, and varied widely in price.

While versioning worked reasonablywell for passengers,it could not work for freight. Henceexplicit
price discrimination was the rule for freight from early days. This was carried out through complicated
freight classi¯cations, leading to confusion and complaints. There was plenty of scope for discriminatory
dealing, with special deals for particular shippers. Charging more for short haul than long haul along
the same line was prevalent. In someperiods, cargo from New York to Salt Lake Cit y was sent to San
Francisco on trains that went through Salt Lake Cit y, and then was shipped back to Salt Lake Cit y as
this saved money. Fans of \dynamic pricing" will ¯nd many of the features they advocate in 19th century
freight rates, as well as others that are likely to be lessappealing. The latter included rebates, including
the infamous rebatesthat John D. Rockefeller, Sr., wasable to collect even on his competitors' shipments.
The market was dynamic, did not generateoutsized pro¯ts, and, as discussedbelow, appeared to work
very e±ciently . However, it arousedgreat controversy.

7 19th century railroad pricing counterrev olution

The pricing revolution that accompaniedthe railroad era generateda counterrevolution. This counterrev-
olution appearsto have beenmost intensein the United States,although there wasa similar movement in
Britain [27]. (Other countries were a®ectedmuch less,becauseof heavy government involvement in their
railroads.)

Railroads were initially welcomedvery warmly. However, with time they becameprobably the most
hated institutions in the country . Their popular imageis conveyed by a quote from the conclusionof Frank
Norris' famous novel, The Octopus: A Story of California :

The drama was over. The ¯gh t of Ranch and Railroad had beenwrought out to its dreadful close.
... Yes, the Railroad had prevailed. The ranchers had beenseizedin the tentacles of the octopus;
the iniquitous burden of extortionate freight rates had beenimposedlike a yoke of iron.

It is only a slight exaggerationto say that in the United States, the politics of the last third of the 19th
century were dominated by a revolt against railroad pricing. That was certainly the focus of the Grange
and other populist movements. Moreover, it was not just the farmers and the poor who were rebelling.
The Chicago Board of Trade, for example, was concernedabout its city being handicapped by rates for
transport to New York that were higher than those from Milw aukee,even though trains from Milw aukee
went through Chicago [36]. Many other powerful commercial interests were also interested in controlling
railroad pricing. After intenseagitation and unsuccessfulattempts at regulating railroads at the state level,
political action moved to the federal government. It eventually resulted in the Interstate CommerceAct of
1887, the ¯rst seriousfederal regulation of private business.It took many yearsof court casesfor this act
and the Interstate CommerceCommission (ICC) that it set up to becomee®ective. In the end, though,
it did revamp railroad pricing. What causedit to be set up, and what was its mission? In the words of
Alfred Chandler, Jr., the preeminent businesshistorian of the railroads [7],

The demandsthat brought the ¯rst permanent regulatory commissionto the United Statesresulted
directly from the railroads' discriminatory pricing policies.

An earlier writer explained in more detail what the objections were [17]:
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But the fact that the chargesare so low doesnot make di®erences in charge bear any lessseverely
upon business.A di®erenceof ¯v e cents per bushel in the chargefor transporting wheat a thousand
miles is a small matter, taken by itself. It would be weeksbefore it would make a di®erenceof one
cent to the individual consumerof bread. But if a railroad makesthis reduction for onemiller, and
not another, it will be enoughto drive the latter out of business.

The pervasive price discrimination by railroads was undermining the moral legitimacy of capitalism. Un-
equal treatment in an opaqueenvironment raised questionswhether successwas being achieved by one's
merit, or through corrupt deals(as in the \crony capitalism" that many countries are accusedof harboring
today).

Congressdid eventually respond to these concerns.The initial (and most important) sectionsof the
Interstate CommerceAct of 1887can be summarizedas follows:

(1) Rates to be \just and reasonable'
(2) Personaldiscrimination forbidden
(3) \Undue or unreasonablepreference" forbidden
(4) Charging more for short than long haul on sameline forbidden
(5) Pooling forbidden
(6) Rates to be published
(7) Impediments to continuous travel of freight forbidden

The remaining dozenor so sectionswere concernedprimarily with administrativ e matters (setting up the
ICC, determining proceduresand penalties, and so on).

There are several remarkable featuresto the above summary of the Interstate CommerceAct. Only one
section dealswith the level of pricing. Moreover, it is vague,and basically just restateswhat was already
an obligation of railroads ascommoncarriers under commonlaw, ordinary statutes, aswell as the railroad
charters. Of the other 6 main sections,all but one limit discrimination and \dynamic pricing."

It is now widely accepted that the passageof the Interstate CommerceAct of 1887 was not a pure
triumph of the populist movement and its allies in the anti-railroad camp. The railway industry largely
decided that regulation was in its best interests and acquiesedin and even encouragedgovernment in-
volvement. This is often portrayed as the insidious capture of the regulators by the industry they regulate
(see, for example, [19]). There is certainly much evidenceto support this view. For example, a modern
description of the Elkins Act of 1903says that [22]

By 1903 it had becomeapparent that the law relating to personal discrimination and rebating
neededstrengthening. The carriers themselvessponsoredlegislation of this sort becausethey were
losing revenue as a result of the widespreaddiscrimination and departure from published rates.
Yet they were unable to stop the practice without the aid of the government.

(Many more examples from contemporary sourcesare cited in [29].) The railroads were clearly using
regulation to limit competition. Before, even while they were exploiting their customers, they were also
engagedin cutthroat competition that brought many of them to ruin. Government intervention stabilized
the industry. Yet this was not a simple subversion of the regulatory process.Railroads' customersdid get
something they cared deeply about. To be more precise, those customersgot much of half of what they
had beenasking for, namely reasonablysimple, predictable, and seeminglyfair prices. What they did not
get was their other demand, namely lower prices. Figure 1-1 on p. 12 of [22] and the graphs in [27] show
the averagerevenue collected by U.S. railroads per ton-mile of freight carried. This averagewas dropping
rapidly in the 1870sand 1880s,during the period of most intenseanti-railroad agitation, and then levelled
o®in the late 1890s,when regulation was at last becomingmost e®ective.

Although averagepricesstopped decreasing,anti-railroad agitation decreased.As often happens,it was
not the level of charges,but how those chargeswere imposed,that mattered.
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8 Transp ortation regulation and deregulation and general observations on
pricing

Regulation did not reduceaverageprices,and may evenhaveserved to raisethem. On the other hand, it did
lead to simpler pricing. However, it wasnot truly simple pricing. The economiclogic of price discrimination
was too powerful to overcome.Some19th century reformers argued that it might be acceptableto allow
railroads to gougepassengersany way they wished, but that freight fares should be simple and fair, since
those were crucial to the smooth functioning of the economy. Yet, ironically, it was only passengerfares
that were truly simpli¯ed. Most countries settled on a ¯xed rate per mile (or kilometer, ...), di®erent for
each class,with somespecial excursion, weekend, commuter, and other fares.

While simple passengerpricing did emergefrom the protest movements, price discrimination for freight
remained.Personaldiscrimination (charging di®erent pricesfor the sameserviceto di®erent customers)was
greatly reduced,although there remainedvarious vestigesof it, for examplein di®erent chargesfor di®erent
localities. However, the incentiv es to charge more for transport of more valuable cargo were apparently
too strong to be ignored. The di®erencewas that this practice was codi¯ed, and was subject to extensive
government regulation. Political attacks on railroads were replaced by regulatory and judicial hearings,
with millions of pagesof ¯lings.

The rigidities and ine±ciencies of the railroad regulatory regime (which was extended to truck trans-
portation in the U.S.) grew to an absurd extent. By one estimate there were over 43 trillion rates on ¯le
with the Interstate Commerce Commission in the 1960s.It was almost a miracle when two rate clerks
would comeup with the sameprices for any complicated quotes.A large body of experts in setting, verify-
ing, and challenging transportation rates developed, and they found plenty of jobs at carriers, customers,
and specializedconsulting ¯rms. The ine±ciencies of the system (which included °eets of trucks running
empty half of the time, and transportation companieswhoseonly substantial assetswere federal trucking
licenses)led to push for reform, and a freeing of the markets. The deregulation of the late 1970sand early
1980sswept most of the regulatory system away. The government, prodded by reformers, decided that
there was enough competition between railroads, trucks, airlines, pipelines, barge lines, and other carri-
ers to let a relatively free market operate. There is still somegovernment oversight (through the Surface
Transportation Board) to prevent extreme casesof carriers exercising market power, but it is far more
limited than before.

The generalassessment among experts who have studied the e®ectsof deregulation is that it has been
a great success.Averageprices have fallen in all industries. For example, in°ation-adjusted rail rates are
down 45% since1984[35]. Yet not everybody is happy. The public senseof fairnessis o®endedby ¯ndings
such asthat on railroads, \captiv e shipperscommonly pay rates 20%higher than shipperswith competitiv e
alternativ es" [35].

Railroad freight rates are invisible to the general population. On the other hand, airline fares are a
frequent topic for conversation and complaints. There is extensive statistical evidencethat deregulation
has beena success.Even though technological progressis slow, averagefares are down, planes are °ying
fuller than before,and seatsare usually available even at the last minute. However, what the public talks
about is unhappinesswith the bewildering variety of constantly changing fares, travel restrictions, fares
to an intermediate city costing more than to a more distant one (even when one °ies on the sameplane),
and so on.

Airline yield management is spreadingto trains, hotels, and even golf courses.This is not applaudedby
the public. A story about the privatization of British railroads spent asmuch time discussingthe annoying
pricing structure that is evolving as the lower quality of service[9]:

But perhaps the most ba²ing aspect of British rail travel is the price. ... Fare structures have
becomea tangle of elusive discounts and incentiv es for early booking that have widened the gap
betweenstandard and ¯rst classpassengers{ but probably united them in complaining about poor
service.
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9 Overt or covert price discrimination?

The incentiv es to price discriminate are growing, while the means to price discriminate are exploding,
as technologieserode privacy and enablemore sophisticated controls. Therefore enterprises will likely be
pulled towards di®erential pricing. It may not lead to greater pro¯ts, but the experienceof the railroads in
the 19th century suggeststhat the competitiv e dynamic of the marketplace will not allow them to refrain
from trying. Will their customersacceptovert price discrimination? The businessworld operatesthat way,
with extensive use of di®erential pricing. Perhaps individuals in their private lives will also learn to live
with it. As the economy evolves,our discretionary incomesgrow, and peoplemay accept that purchasing
is a game.Harrah's casinohasdeveloped an advancedinformation systemit usesto motivate its customers
to spend at Harrah's. It relieson detailed information about each customer,and incentiv estailored to each
one [5]. At least somecustomersappear to accept this well:

[One customer] says she'snot put o® by Harrah's \P avlovian" marketing. \A gimmick to get me
to spend more money?" sheasksrhetorically. \Wh y of courseit is."

However, it is more likely that, when subjected to a constant barrage of di®erential pricing, peoplewould
do what they did a century ago,and rebel. Certainly their reactions to variable pricing by Amazon.comor
Coca Cola do not suggestany greater tolerance than their ancestorshad shown. Pigou's warning (Section
2) to sellersabout legislative intervention is likely to be still valid. Therefore the best strategy for sellers
will be to hide their di®erential pricing.

10 The many ways to skin a cat, or how to hide price discrimination

How doesone concealprice discrimination? The basic way is to avoid simple cashpricing. Make an o®er
where the price is a combination of cash and frequent °y er miles, say. Make individualized o®ersthat
supposedlyre°ect the prospective purchasers'past dealingswith you. There are many variations, and they
are already being tried in the marketplace.

There are also several systematic ways to practice hidden forms of price discrimination, based on
bundling. The main reasonbundling is practiced so widely is that it allows sellers to take advantage of
uneven preferencesamong buyers for the goods in the bundle. (For referencesto the extensive literature
on bundling, see[13].) Thus bundling servesthe samepurposeas explicit price discrimination in reducing
consumersurplus. Consider an exampleof site licensing, which is really a form of bundling. SupposeAlice
hasa software packageto sell, and a company shewould like to sell it to. Of the company's 1000employees,
900 have no interest in Alice's program, 10 of them are willing (or their bossesare willing) to pay $10
apiece,10 are willing to pay $20 apiece,and so on at each $10 price break, up to 10 who are willing to
pay $100apiecefor the program. If Alice knows thesevaluations, and has to sell to individuals at a ¯xed
price, the optimal choice for her is to charge either $50 or $60 for her package. In either caseshewill get
$3,000.However, the collective valuation of all the employeesin this company is $5,500,so sheshould be
able to sell the packagefor unlimited useby every oneof the 1,000employeesfor $5,500.Thus by selling a
site license,Alice will actually do as well as if shecould charge each individual that person'svaluation for
her package.At the sametime, shewill appear to be o®eringthe company a bargain. The package,which
might sell to individuals outside for $50 per copy or more, will be available at a cost per eligible employee
of just $5.50.

The conclusionis that there are ways to achieve the sameendsas explicit price discrimination without
appearing to do so. Furthermore, methods such as site licensing have additional advantages, such as
increasedusageand network e®ects.A brief summary is given in [25].

11 Conclusions

The general conclusion is that in the Internet environment, the incentiv es towards price discrimination
and the abilit y to price discriminate will be growing. Sellers will be increasingly tempted to engagein
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di®erential pricing. However, such practices are fraught with danger, since the public is likely to resent
them intensely. Therefore the stressis likely to be on ¯nding ways to hide price discrimination. This means
that techniquessuch asDRM are likely to be usedonly in mild forms, and instead preferencewill be given
for various bundling strategies, especially personalizedbundles. However, privacy will continue to erode,
since intimate knowledgeof consumerpreferencesand willingness to pay will be of advantage in creating
those bundles, and will often provide crucial competitiv e advantage to sellers.

Governments are likely to play an increasing role in pricing. The temptation for companiesto push
their di®erential pricing to the extremes of public acceptability is likely to lead to su±ciently negative
reactions from time to time that governments will get involved in setting rules. Moreover, since prices
in an an environment of low marginal costs will be seento be almost completely arbitrary , there will be
a temptation for the public to demand regulation. Governments are also likely to continue playing an
ambiguous role, in order to protect the welfare-enhancinge®ectsof price discrimination. Thus on balance
we should not expect governments to protect privacy. The most they are likely to do is to set rules on how
private information can be usedin setting di®erential prices(as they already do in insurance,for example).

In general, the economic advantages of price discrimination are and are likely to remain in direct
con°ict with public dislike of such practices. Henceit is not likely that there will be an easyresolution to
the problem, and privacy erosionand di®erential pricing will continue to be contentious public issues.
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