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Much hasbeenwritten aboutthe difficultiesthat“information” posedor neo-
classicaleconomics. How ironic that ICE—information, communication,and
entertainment—nw compriseghelargestsectorin the Americaneconomy If in-
formationposesproblemsfor economictheory so muchthe worsefor economic
theory:realmarketsseemto dealwith informationratherwell.

This paradoxs the centralthemeof this essayinformation,thatslipperyand
strangeeconomicgood,is, in fact, handledvery well by marketinstitutions. The
reasons thatrealmarketsaremuchmorecreatve thanthosesimple competitve
marketsstudiedin Econl. Thefact thatreal-life marketscanhandlea goodas
problematicasis a testamento the flexibility androbustnesf marketinstitu-
tions.

1 Definition of information good

Let usfirst seeka generalcharacterizatiorof the ICE economy The basicunit
thatis transacteds what| call “information goods. | takethis to be anything
thatcanbe digitized—abook, a movie, arecord,a telephoneconversation.Note
carefully that the definition statesarything that can be digitized; | don’t require
thattheinformationactuallybe digitized. Analogrepresentationsf information
goods,suchasvideotapes,arecommon,thoughthey will likely becomédessso
in thefuture.

In this essayl will notbevery concernedvith asymmetrianformation. This
topic hasbeendealtwith extensvely in the literatureand| have little to addto
thestandardreatmentsinstead] wantto focusoninformationasagood—asan
objectof economidransactions.

2 Information asan economicgood

Information hasthreemain propertiesthat would seemto causedifficulties for
markettransactions.

Experiencegood. You mustexperiencean information good beforeyou know
whatit is.

Returnsto scale. Informationtypically hasa high fixed costof productionbut a
low maginal costof reproduction.
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Public goods. Informationgoodsare typically non-rival and sometimesone-
cludable.

We will dealwith thesetopicsoneatatime.

3 Information asexperiencegood

You canonly tell if you wantto buy someinformationonceyou know what it
is—but by thenit is too late. How canonetransactin goodsthat you have to
give away in orderto shav peoplewhatthey are? Thereare several socialand
economidnstitutionsthatareusedto overcomethis problem.

3.1 Previewing and browsing

Information producersypically offer opportunitiesfor browsing their products:
Hollywood offers previews, the musicindustry offers radio broadcastsandthe
publishingindustry offers bookstoresnowvadayscompletewith easychairsand
cappucinos.One of the greatdifficulties facedby sellersof informationon the
Internetis figuring out waysto browsethe products. Video and previews work
well, but it appearshatpreviewing textual informationwould be quite difficult.

However, thingsare not quite asbadasthey seem. The National Academy
of Sciencedressoundthatwhenthey postedthe full text of book on the Web,
the salesof thosebookswentup by a factorof three. Postingthe materialonthe
Web allowed potentialcustomergo preview the material,but anyonewho really
wantedto readthe bookwould downloadit. MIT Presshada similar experience
with monographsndonlinejournals.

3.2 Reviews

Anotherway to overcomethe experiencegood problemis for someeconomic
agentdo specializan reviewing productsaandproviding theseevaluationgo other
potentialconsumers.This is especiallycommonin the entertainmentndustry:
film reviews, bookreviews,andmusicreviewersareubiquitous.

But reviews arealsofoundin the purersort of informationgoods. The most
academigopularpapergasmeasuredy citation) aretypically surneys sincethe
specializatiorrequiredfor frontier work in the sciencedascreateda demandor
suchoverviews.
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Peerreview is the standardechniqueusedin the sciencedor evaluatingthe
merit of paperssubmittedfor publication,while mosthumanitiesuseacademic
presseso provide asimilarfunction. Thisinstitutionsurvivesbecausé meetsan
importantneed:evaluatinginformation.

3.3 Reputation

Thethird way thatproducersf informationgoodsovercomethe experiencegood
problemis via reputation.l amwilling to purchaseheWall StreetJournal today
becausd have readit in the pastandfound it worthwhile. The Journal invests
heavily to establishandmaintainits brandidentity. For example,whenit started
anonlineedition,it wentto greatlengthsto createthesame‘look andfeel” asthe
print edition. Theintentwasto carry over the reputationfrom the off-line edition
to theonlineversion.
Investingin brandandreputationis standardpracticein the informationbiz,

from the MGM Lion to the Time magazindogo. This investmentis warranted
becausef the experiencegoodproblemof information.

4 Returnsto scale

Informationis costly to producebut cheapto reproduce.It caneasily costover
a hundredmillion dollarsto producethefirst CD of a Hollywood film, while the
secondCD cancostwell underadollar. This coststructure—higHixedcostsand
low mamginal costs—causgreatdifficultiesfor competitve markets.

It's even worsethat that. The fixed costsfor informationgoodsare not just
fixed—theg arealsosunk. Thatis, they typically mustbe incurredprior to pro-
ductionandusually are not recoverablein caseof failure. If the movie bombs,
thereisn’t muchof a marketfor its script,no matterhow muchit costto produce.

Competitve marketstendto pushprice to mamginal cost, which, in the case
of informationgoods,is closeto zero. But this leavesno mamin to recover those
hugefixed costs.How is it thatinformationcanbe soldat all?

The obvious answeris thatinformationis rarely tradedon competitve mar
kets.Insteadjnformationgoodsarehighly differentiated Eachpop CD is differ-
entthanthe others(or sothelistenersthink), andeachmovie is unique. But not
too unique. Thereis still an advantagein encouragingsomesimilarities,dueto
thereputationeffectdescribecdearliet
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Themarketstructurefor mostinformationgoodsis oneof monopolisticcom-
petition. Due to productdifferentiation,producershave somemarketpower, but
thelack of entryrestrictionstendsto force profitsto zeroover time.

Thefactthatinformationgoodsgenerallyhave somedegreeof marketpower
also allows producersto recover fixed coststhrough more creatve pricing and
marketingarrangement$ricediscriminationfor informationis common:differ-
entgroupsof consumergpay differentprices,andquality discriminationis com-
monplace.

Publisherdirst issuea bookin hardbackandthen,ayearlater, in paperback.
Film comeout first for theatersthenthen, 6 monthslater, on videos. Investors
payonepricefor realtime stockpricesandanothemuchlower pricefor delayed
prices. In eachof theseexamplesthe sellersusedelayto segmentin the market
by willingnessto pay:.

Therearemary otherdimensionsalongwhich onecan“version”information
goods.ShapiroandVarian[1998] describeseveral of thesedimensionsncluding
delay userinterface,corveniencejmageresolution,format, capability features,
comprehensienessannoyanceandsupport.

5 Information asa public good

A pure public goodis both nonrival and nonexcludable. Nonrival meansthat
onepersons consumptiordoesnt diminishthe amountavailableto otherpeople,
while nonexcludablemeanghat one personcannotexclude anothempersonfrom
consuminghegoodin question.Classicexamplesof purepublicgoodsaregoods
like nationaldefenselighthousesTV broadcastsandsoon.

The two propertiesof a public good are quite different. Nonrivalnessis a
propertyof the gooditself: the sameamountof defenselighthouseservicesand
TV broadcastareavailableto everyonein theregion senedby the very natureof
thegood. Excludabilityis a bit differentsinceit dependsat leastin part,onthe
legal regime. For example, TV broadcastsn Englandare supportedby atax on
TVs; thosewho don't pay thetax arelegally (but not technologically)excluded
from watchingthe broadcastsSimilarly, in the US cableTV broadcastsnay be
encryptedandspecialdevicesarerequiredto decodethem.

For thatmatter it is “merely” alegal corventionthatordinarily privategoods
areexcludable. If 1 wantothersto be preventedfrom consumingmy car for ex-
ample,l eitherhave to usetechnology(suchaslocks) or legal authority (suchas
police)to preventthem.
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Even suchclassicexamplesasstreetlights could be madeexcludableif one
really wantedto do so. For example,supposehat the lights broadcasbnly in
infrared, and specialgoggleswere requiredto take advantageof their services.
Or, if thisseemdike too muchtrouble,citiescouldoffer “streetlightlicenses, the
purchasef which would berequiredto usestreetlightservicesThosewho don't
goout afterdark,don’t needto buy.

Thisisn’'t asfarfetchedasit seems.Coase[1988] describeshow the English
authoritiecollectedpaymentor lighthouseservicedasedntheroutesfollowed
by ocean-goingessels.

Exclusionis notaninherentpropertyof goods,public or private,but is rather
asocialchoice. In mary casest is cheaperto makea good suchasstreetlights
universallyavailableratherthanmakethemexcludable,eithervia technologyor
by law.

Theseobsenationshave bearingon information goods. Information goods
areinherentlynonrival, dueto the tiny costof reproduction. However, whether
they areexcludableor notdepend®n thelegal regime. Most countriesrecognize
intellectualpropertylaws thatallow informationgoodsto be excludable.TheUS
Constitutionexplicitly grantsCongresghe duty “. ..to promotethe progressof
scienceandusefularts, by securing for limited times,to authorsandinventors,
theexclusive right to their respectre writings anddiscoveries’

5.1 Economicsof intellectual property

Thekey phrasdan theabove quotationis “for alimited time”” Intellectualproperty
law recognizeghatno exclusionwould createpoorincentivesfor the creationof
IP. But at the sametime, permanenintellectualpropertyrightswould leadto the
standardieadweightossesof monopoly*

Lengthis only oneof the parameter®f intellectualpropertyprotection. The
othersare “height”, in the senseof the standardrequiredfor novelty, and the
“breadth”, in the senseof how broadlythe IP rights are interpreted. Different
forms of IP have differentcombinationsof thesecharacteristicsfor example,
copyrightprotectsthe expressiorof ideasfor quitelong periods(up to 75 years),
with alow standardor novelty, but a narrav scope.

Therehasbeenmucheconomicanalysisof intellectualpropertyprotectionfor

LActually, this is not so obvious. If monopolyowner of information goodsengagein price
discrimination,asthey commonlydo, the deadweighiossesmay be muchlesslessthanthose
generatedindera single-priceregime. This point definitely requiresfurtherinvestigation.
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patents.Nordhaug[1969] examinedthe optimal length of a patent,finding that
20 yearswasnot unreasonableScotchmef{1991] notedthat inventionis often
cumulative andthatshorterpatentivescouldleadto reducedncentiesto invent,
but moreinventiondueto the ability to build onto earlierinventions.

Several authors,suchas Dasguptaand Stiglitz [1980] and Gilbert and New-
bery[1982], have recognizedhatthe “prize” natureof patentdeadsto socially
wastefulduplicationof effort. The patentsystemsetsup a race,which cancause
firms to devote moreresourcedo speedingup their discoveriesthan would be
justified by a benefit/costest. Supposefor example,thata numberof research
teamswereon theverge of makinganimportantdiscovery, perhapsnethatwas
thenext logical stepalongawell-known researclpath. Grantingthewinningteam
long-termexclusive rights merelybecausehey wereslightly fasterthanothersto
makea discovery couldwell createmoremonopolypower thanwasnecessaryo
elicit theinnovative effort, andslow down futureinventionaswell.

Therehasbeenmuchlessinvestigationof the economicsof copyright. The
first problemis thatexisting copyrighttermsappeato be muchtoo long from an
economicpoint of view. At corventionalinteresteconomidransactions80 or 40
yearsin thefutureareof negligible valueso copyrighttermsof 50-75yearsseem
muchto long to be basedn economiccalculation.

In fact asrecentlyasthe late 1960scopyrightsonly lasted28 yearsin the
US. Eachsubsequenteform of copyrightlaw increasedhe term. The difficulty
hasbeenthateachterm extensiongrandfatheredh the existing copyrights;even
thoughno onewould be willing to bagain seriouslyover possiblecashflows 50
yearsdown the road,the ownersof about-to-&pire andstill valuablecopyrights
hadsignificanteconomidncentie to extendthem.

5.2 Software patents

Up until recently the US PatentOffice andthe courtsinterpretedalgorithmsas
“mathematicaformulas”which couldnotbepatentedHowever, in themid eight-
iesthey reversedthis policy andbeganto issuepatentsfor softwarealgorithms.
Subsequentlyhe patentoffice hasissuedmary thousand®f softwarepatents.
Thereareseveral policy issuegaisedby softwarepatents.First, until the last
five years the patentoffice hasnot hadadequatexpertiseto evaluatethe novelty
of submittedpatents.Thishasresultedn ludicrousexamplessuchastheCompton
patenton multimedia, the UCSF patenton downloading executablecode, and
the SoftwareAdvertising Corporations patenton incorporatingadwertising into
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softwareprograms’

Secondly thereis the problemof “submarinepatents:” patentsthat are not
publicly availabledueto the fact thatthey areunderconsideratiorby the Patent
Office. In somecasesapplicantshave allegedly purposelydelayedtheir applica-
tionsin orderto wait for the marketto “mature” so asto maximizethe value of
their patents,andto let them makeimprovementsbefore othersare apprisedof
their basicpatent.Thesetacticscandistortthereturnsto patentholders frustrate
thedisclosureof patentednventionswhichis abasicquid pro quofor patentpro-
tectionunderour patentsystemandleadto unnecessargluplicationof effort and
lawsuits. Therecentchangdn patentifetime to twentyyearsafterfiling hasgone
alongway to reducethe problemof submaringatents.

Many of theseproblemsareespeciallysererefor softwarepatentsinnovations
thatareembodiedn physicalgoodscanbe boughtandsoldfor a listed price on
the openmarket,sothereis no uncertaintyaboutthe costof incorporatinga new
innovationinto a product® However, the marketfor softwarecomponentss still
primitive,somuchsoftwareis createdn house.Thus,onesoftwaredevelopercan
easilyinfringe uponanotherdevelopers algorithm,and,after years find itself in
avery vulnerablepositionif the algorithmendsup beingpatented.

All thesereasonsuggesthatthat patentson algorithmsshouldbe narrovly
interpretedandsubjectto high standardsf novelty. Davis etal. [1994]alsoargue
that softwarepatentsshouldhave a shorterlifespanthan othertypesof patents.
Eachof thesepolicies shouldbe carefully considered.As a practicalmatter it
would be far easierfor the PTO to sethigh novelty standardsandgrantnarrov
softwarepatentghanfor Congresso selectvely alterpatentifetimesfor software
patents.Furthermorejn mary caseghe patentlifetime is unimportant,because
the paceof progresss greatenoughthatthe patenthaslost all of its valueby its
expirationdate.

6 Other waysto dealwith exclusion

Assigningof propertyrightsarenottheonly wayto dealwith intellectualproperty
issues.A secondway is to bundlethe contentwith a goodthatis excludable.In-

2Indeed,BruceLehman the Commissioneof the PTO, hasconcededhattherea numberof
softwarepatentsveregrantedn error.

3Also, underthe first-saledoctrineof patentlaw, a patentholder (or applicant)who sellsan
item containingthe patentedechnologylosesthe right to further restrictthe useof thatitem in
commerce.
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deedtraditionalmediafor transmittinginformationgoods suchasbook, records,
videotapes,CDs,andsoon areatype of bundling. Only one personcanreada
bookata giventime, soexclusionis notmuchof aproblem.

This doesnt work for purely digital informationgoods,sincethe mediumit-
self doesnt have much significance but recenttechnologiedike cryptographic
ernvelopesplay similar role by bundling the information good with an “exclud-
able” authenticatioomechanism.

A third techniquéfor dealingwith the exclusionproblemis usingauditingor
statisticaltracking. ASCAP and BMI performthis taskfor the musicindustry
while the CopyrightClearanceCenterdealswith print mediaby auditingphoto-
copyingpracticesover a periodof time andbasesa yearlyfee on this sample.

A fourth techniquefor dealwith exclusionis to embraceit, and bundle the
information good with informationthat sellerswant to be widely disseminated
suchasad\ertising.

7 Termsand conditions

Intellectualpropertylaw assigndefaultpropertyrightsto users put licensesand
otherforms of contractcanspecify othertermsandconditions. This contacting
choiceposesaninterestingtradeof: moreliberal termsandconditionswill gen-
erally increasethe value a particularinformationgoodto its potentialusers,but
it will alsodecreasehe quantitysold. Thatis, alicenseto aninformationgood
thatcanbesharedresold,archved,etc. will beworth morethanonethatcannot;
however, sharingresaleandarchving all potentiallyreducethefinal demandor
theinformationgoods.

Roughlyspeakingnoreliberal termsandconditionsincreasehevalueof the
informationgood,shifting thedemandcurve up. However, liberal termsandcon-
ditionsalsoreducethe salesof thegood,shifting thedemandcurve in. The profit-
maximizingchoiceof licensingtermsbalanceshesetwo effects.

8 Piracy

Simply specifyingtermsandconditionsor intellectualpropertylaws doesnot en-
surethatthey will beenforced.lllicit copyingis a perennialproblem.

Luckily, aswith mostcontrabandthereis a mitigatingfactor. In orderto sell
illicit copiesto consumersthey mustknow whereto find the copies. The larger
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Figurel: Percapitaincomeyv fractionof softwarethatis piratedfor variouscoun-
tries.

the scaleof operationof an IP pirate the morelikely it will be detectedby the
authorities. This meanghatin equilibrium, reasonablefforts to enforcethe law
leadto relatively small scalesof operation.Varian[1998] offers a modelof this
phenomenon.

9 Inter national concems

Accordingto estimategrom the SoftwarePublishersAssociationtherearemary
countrieswheresoftwarepiracy is rampant.Figure9 shows the relationshipbe-
tween per capitaincome and the fraction of illegal softwarein usein various
countries.

Figure9 shows thatthe lower the per capitaincome,the higherthe incidence
of illegal copies. This shouldnot be surprising.Lesserdevelopedcountrieshave
little to loseif they piratesoftwareandhave neithertheresourcesor theinclina-
tion to investin enforcement.

The sameeffect shawvs up in environmentalpractices.In generalthe lower
the per capitaincomethe lesservironmentallyawarea countryis. As per capita
incomegrows sodoesthedesirefor acleanerernvironment.Onceacountrypasses
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$5,0000r so of per capitaincomethey startto institute environmentally-avare
policies.SeeCoursg [1992] andGrossmarandKrueger[1991].

We expectthatthe sameeffectwill occurwith intellectualpropertypiragy. As
countriesbecomericher, their desirefor local contentincreasesBut asthey get
moreandmorelocal contentproducedthe necessityof intellectualpropertypro-
tectionbecomesnoreandmoreapparentAs enforcemenof intellectualproperty
laws increasebothdomesticand foreignproducerdenefit.

Taiwanis a prime example. They refusedto signthe InternationalCopyright
Agreemenuntil recently Priorto this Taiwanwasnotoriousfor intellectualprop-
erty violations. However, oncethe country becameprosperousand developed
a large publishingindustry they joined the internationalcopyrightagreemenin
orderto assurea marketfor their own publishingandprinting industry

9.1 USascopyright pirate

The history of internationalcopyrightpolicy in the US is aninstructve example
of whatto expectfrom today’s underdeelopedcountries.

TheUS Constitutiongave Congresshe authorityto createlaws regulatingthe
treatmenintellectualproperty Thefirst nationalcopyrightlaw, passedn 1790,
provided for a 14-yearcopyright...but only for authorswho were citizensor
residentof the US. The US extendedthe copyrighttermto 28 yearsin 1831,but
againrestrictedcopyrightprotectiononly to citizensandresidents.

This policy was unigueamongdevelopednations. Denmark,Prussia,Eng-
land, France,and Belgium all hadlaws respectinghe rights of foreign authors.
By 1850,0nly theUS, Russiaandthe OttomanEmpirerefusedo recognizenter-
nationalcopyright.

The advantagesof this policy to the US were quite significant: they had a
public hungryfor books,anda publishingindustry happyto publishthem. And
areadysupplywasavailablefrom England.Publishingin the US wasvirtually a
no-riskenterprisewhatever soldwell in Englandwaslikely to dowell in theUS.

Americanpublishergpaidagentdn Englandto acquirepopularworks, which
werethenrushedo theUS andsetin type. Competitionwasintense andthefirst
to publishhadan adwantageof only daysbeforethey themselesweresubjectto
copying. Intensecompetitionleadsto low prices. In 1843 Dickenss Christmas
Carol soldfor six centsin theUS and$2.50in England.

Throughouthenineteentltentury proponent®f internationakopyrightpro-
tectionlobbied Congress.They advancedfive argumentsfor their position: (1)
it wasthe moral thing to do; (2) it would help createdomesticauthors;(3) it
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would preventthe Englishfrom pirating Americanauthorsy4) it would eliminate
ruthlessdomesticcompetition;and, (5) it would resultin betterquality books.

Dickenstouredthe US in 1842 and pleadedfor internationalcopyrighton
dozenf occasionsAmericanauthorssupportechis position,but their pleading
hadlittle impactonthe public atlargeor on Congress.

It wasnotuntil 1891thatCongresgasse@ninternationakcopyrightact. The
argumentsaadwancedor theactwerevirtually thesameasthoseadvancedn 1837.
Although argumentswerethe same but the outcomewasdifferent. In 1837the
US hadlittle to losefrom copyrightpiracy. By 1891they hada lot to gainfrom
internationalcopyright—thereciprocalrights grantedby the British. On top of
thiswasthegrowing pridein purely Americanliterary cultureandtherecognition
thatAmericanliteraturecouldonly thriveif it competedvith Englishliteratureon
anequalfooting.

The only specialinterestgroup that was deadset opposedto international
copyrightwasthe typesettersinion. Theingenioussolutionto this problemwas
to buy them off: the Copyright Act of 1891 extendedprotectiononly to those
foreignworksthatweretypesetin theUS!

Thereis noquestiorthatit wasin theeconomicself-interesof theUSto pirate
Englishliteraturein the early daysof nationhoodjust asit is clearly in the eco-
nomicself-interesof ChinaandotherLCDs to pirateAmericanmusicandvideos
now. But asthesecountriesgrow and develop a longing for domesticcontent,
they will likely follow the samepathasthe US andrestrictforeigncompetitionto
stimulatethe domestiandustry

10 Overload

HerbertSimononcesaidthat a “wealth of information createsa poverty of at-
tention? This hasbecomepainfully obvious with the advent of the World Wide
Weh

Despitethe hype,the Webjustisn't all thatimpressve asaninformationre-
source.The static,publicly accessibleHTML text onthe Webis roughly equiva-
lentin sizeto a million books. The UC Berkeley Library has8 million volumes,
andthe averagequality of the Berkele library contentis much, much higher!
If 10% of the materialon the Web is “useful; thenthat meansthereare about

4This provisionremainedn effect until the mid-sixties! Our sourcefor this discussioris Clark
[1960].
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100,000usefulbook-equvalentson the Web, which is the size of goodpubilic li-
brary. The actualfigure for “useful” is probablymorelike 1%, which is 10,000
books,or half the sizeof anaveragemall bookstore.

The value of the Web lies not in the quantity of information but ratherits
accessibility Digital informationcanbeindexed,organized andhyperlinkedrel-
atively easilycomparedo textual information. A text is just a click avay rather
thanadrive acrosgsown andanhourin thelibrary.

But, of course,it isn't that simple. We've investedhundredsof millions of
dollarsin catalogsandcatalogingfor textual information,while catalogingonline
informationis in its infangy. The informationon the Web is highly accessible
...onceyou know whereto look.

Thepublishingindustryhasdevelopedavarietyof institutionsto dealwith this
problem:reviewers,refereesgditors,bookstoreslibraries,etc. Therearewhole
setof institutionsto helpusfind usefulinformation. But wherearethe BetterBit
Bureaudor thelnternet?

The problemis gettingworse.l would like to coin a“Malthus’slaw” of infor-
mation. Recallthat Malthusnotedthatnumberof stomachegrewn geometrically
but the amountof food grew linearly. Pool[1984] notedthatthe supplyof infor-
mation (in virtually every medium)grows exponentionallywhereashe amount
thatis consumedyrows at bestlinearly. Thisis ultimately dueto the factthatour
mentalpowersandtime availableto processnformationis constrainedThis has
theuncomfortableconsequencthatthe fractionof the informationproducedhat
is actuallyconsumeds asymptotingowardszero.

Along with Malthuss law of information,| may aswell coin a Greshans
Law of Information. Greshanmsaidthat bad mone/ drivesout good. Well, bad
informationcrowdsout good. CheapJow quality informationonthe Internetcan
causeproblemsfor providersof high-qualityinformation.

TheEncyclopedidrittanica offeredan Interneteditionto librarieswith a site
licensesubscriptiorprice of severalthousandiollars. Microsoft's Encartaretails
for $49for a CD ROM. Encartds doingfine; but Brittanicais in serioustrouble.
Brittanicais now offeringahomesubscriptiorfor $150peryear anda homeCD
versionfor $70,but eventhis maybetoo high.

Soperhapdow-quality informationreally doesdrive outgood. Maybe. . . but
Greshans law really should be restated—it$ not that bad mone/ crowds out
good,but thatbadmoney sellsata discount.So badinformationshouldsell ata
discount.Goodinformation—relevant,timely, high-quality focussedanduseful
information—likethe Britannica—shouldsell at a premium. And this bringsme
backto the BetterBit Bureaus.Thecritical problemfor thecommerciabroviders
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of contentis to find a way to corvince the userthat they actually have timely,
accuraterelevant,andhigh-qualityinformationto sell.

Whenpublishingwasexpensve, it madesenseo have lots of filtersto deter
minewhatwaspublishedandwhatwasnt: agentseditors,reviewers,bookstores,
etc. Now publishingis cheap:anyone canput up anhomepagen the Weh The
scarcefactoris attention. The 0-1 decisionof “publish-ornot” no longermakes
sense—whatve needare new institutional andtedcnologicaltools to determine
whereit is worthwhileto focusour attention.

They arent hereyet, but someinterestinghingsarehappeningn this area.

OneinterestingapproachnvolvesrecommendesystemsuchasFirefly, Grou-
pLens,etc. In FireFly you arepresentedvith alist of old movie titles andyouin-
dicatewhich onesyou like anddislike. The computerthenfinds peoplewho have
similartastedo yoursandshowvs yourecentmovie titles thatthey liked—uwith the
implicationthatyou mightlike themtoo.

In GroupLengparticipantsatenews itemsthatthey read. Whenyou arepre-
sentedwith alist of itemsto examine,you seea weightedaverageof theratings
of previousreaders.The gimmick is thatthe weightthateachpersonrecevesin
this averagedependn how oftenyou have agreedwith thatpersonin the past.

Systemdike FireFlyandGroupLens—whatve're calling “recommendesys-
tems”or “collaboratwvefiltering systems”—allav youto “collaborate”with others
who have commoninterestsandthusreduceyour own searchcosts.

11 Businessmodels

How do you payfor recommendesystems?2Vhat's the economicmodel?There
areseveralproblems.

First,thereis theissueof incentves.How doyouensurdhatpeoplecontribute
honestlyto the system?First, obsere thatif you cangetthemto contribute, it is
in theirinterestto doit honestly If auserof Firefly justclicks atrandomthenhe
messesip thecorrelationson which the systemdepends.

The big problemis getting peopleto contribute at all. Oncel’ ve seededhe
systemwith my preferencesyhatis my incentve to continueto ratenew movies?
If 1 goto a movie thatno onehasrated,thenl may seea badmovie. But every-
oneonly goesto movies that someoneelsehasrated,thenwho rate the unrated
movies?

Therearetwo solutionsto this problem:you canpay peopleto do theratings,
or you canexclude peoplewho refuseto do their fair shareof ratings. The first
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solutionis the way Siskeland Ebertmaketheir living: they specializein recom-
mendationsandget paid by peoplewho find their recommendationsseful. The
secondvay makesmoresensdan a communityrating system:eitheryou provide
anappropriateshareof theratingsor your areexcludedfrom the system.

Getting peopleto contribute to knowledgebases—recommendations ary
othersortof information—carbequitedifficult. Oneof themajorconsultingiirms
hasspentmillions of dollarssettingup a knowledgebase.Whenthe consultants
finish a projectthey’re supposedo file a reportof usefulmaterial. | askedone
of the consultantshow this worked. His someavhat sheepisireply wasthat he
was 6 monthsbehindin filing his reports. The reasonwas, he said, that every
time he postedsomethinguseful, he got 15 emailsthe next day askinghim for
moreinformation! The systemhadnegativeincentves! The consultingfirm had
spentmillions to setup the technologybut hadnt thoughtthroughthe incentve
problem.Ohwell, they canalwayshire anconsultant ..

Theproductionof knowledgeis atricky thing. By it s natureit is easyto copy
andshare And sinceit costsnothingto sharejt is sociallyefficientto do so. But
thenhow do we compensatéhe peoplethatproduceknowledgein thefirst place?

Cornventionalmethodsfor protectingintellectualpropertydon’t apply: ideas
cant be patented,and copyrightonly protectsthe expressionof ideas,not the
ideasthemseles.

Let me suggesthat one placethat firms might look for waysto provide in-
centvesfor knowledgeproductionis by looking to theindustrywhoseentireeco-
nomic baseis knowledge—bythat | meanacademia.The academicsystemhas
lots of peculiarfeatures:publishor perish,tenure plagerismtaboos peerreview,
citation, etc. Whenyou look at thesefeaturesyou seethat mostof themarede-
signedto provide incentvesto producegoodideas.

Taketenurefor example.As Carmichae[1988] pointsout, onerole of tenure
is to encouragexpertsto truthfully evaluatepeoplewho areclosesubstitutegor
themseles. It's hardto get peopleto hire their own replacements—unlesu
offer thematenureguarante¢hatsaysthey won’t bereplaced.

12 Institutions

Anotherapproacho the filtering problemis the institutionalapproach:creating
the equivalentsof the editors,publishersandreviewersfor online content. This
is the stratgy of AOL, Compusere, and Microsoft. They hopeto becomethe
intermediarieshatfilter andorganizeonlineinformationfor the masses.
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| have my doubtsaboutthis stratgy. | think thatthe “massmarket”is going
to belesssignificantin thefuturethanit hasin the past.

Oneof the moststriking featuresof the print mediain the last 20 yearshas
beenthe demiseof the newspapersand the rise of the magazine. Most major
citieshave only onenewspaperandin thosefew citieswith two newspapersit’s
pretty clearthatoneis goingto go.

But you cannow get magazinegor just aboutevery possibleinterestgroup,
from butterfly collectorsto body builders—andthereis probablyone for those
who do both!

The samething hashappenedwith TV. In the last 10 yearsthe big 3 TV
networkshave seentheir marketsharedrop while dozensof new channelshave
sprungup to sene niche markets. The ScienceFiction Channelthe Discovery
Channelthe History Channelareall offering contenttargetedto thosewith very
specificinterests.

| think thatthe Internetwill acceleratehis trend. Peoplewill be ableto co-
alescearoundtheir particularinterest,be it butterfly collectingor bodyhuilding.
Everybodywho wantsto will be a publisher Editorswill filter with respectto
topic and quality—hut therewill be lots and lots of differenteditorsto choose
from, sothe searchproblemfor individualuserswill bejustassevere,if notmore
so,thanit is now.

Theres no gettingaway from the fact thatinformationmanagemenis going
to be a biggerandbiggerpartof our lives. We'll needto have bettertoolsto do
this taskoursehes,andwe’ll needto utilize informationmanagemengpecialists
whennecessaryWhetherwe areproducersor consumer®f informationwe will
needadditionalexpertiseto help us locate, organize filter, retrieve and usethe
informationwe need.

This expertiseis whatwe have setoutto produceat Berkelg. We've created
a Schoolof Information Managementand Systemswhosemissionis twofold:
our researchmissionis to producemore powerful tools to manageinformation
and our teachingmissionis to train the information managemenspecialistsof
the future. We're giving our studentsa core curriculumwith computerscience,
library sciencelaw, andmanagementAfter thesecorecoursesthe studentwill
takeelectvesin areasof specializatiorsuchaselectronicdocumentsarchving,
databasesinformationretrieval, human-computeinterface,andsoon.

Our studentswill be skilled in building and using information management
tools. We think this expertisewill be attractve to anybodywho needd¢o manage
information—whichmeangust abouteverybody thesedays. Whetheryou area
produceror a consumera professionabr a dilettante,you’ve got someinforma-
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tion to manage—andur studentswill bethereto helpyoudoit.
Sotakeheart—helgs ontheway!

18
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