




































































































5 \'IHT UAL CURRENCIES ·HJ

classical concepts [ocus 0/1 sleady state eqtuliima. and jired mstitutional .~e tt i llg.

Tlius lhey Cllll hanily be employcd J Ol' una/ysis oj institutioruil ecolution - uiiicl:
we see loday in elcci ronu: paymenl system,~.[I 0 1 or course. t he re are di fficu lt ies
to ca pture evo lut ion of inst itu tion s in a ny mod el. ln par ti cul nr. Schmi tz sees
t hc most disturbing s im plificat ion of present thcori os in t he pcrfcct rut ionu lity
or agents . Alth ou gh Menger 's analysi s is frequ ently qu ot ed in neoclassical pa­
pers ~ 7 , his key poin t is missing - t hat t hc acceptabili ty ar mon ey st ands on how
agen t s forui t heir expcctat ions . T he assumption t hat agents ar e endowe d with
some Iorrn oť perfect rat iona lity is s imply mis leadiug. cer tainly when institu­
t ional e volut ion is in quest ion . Only u currency which ls indi vidually rat ion nl to
acce p t (wit ho ut prior knowled ge of a ll et her agen s prefer en ces) for some fruc­
tion o ť agents, migh t be successfu l. On/y a stnull jruciion of populaiion illilia/ly
leartis aboui dijJcrcnt deqrecs oj uuirkeiobiliu; /=to use moneu]. This comes from
rea lis ti c t hought , t ha t u nder cond it ions of institu tional evo lut ion, the agents ar e
generally not ra t iona l, and the ir inforrnation is not sy mrnetric. {Mellger' 's} the­
ary is qrouuded in ilie beluiuior oj decenuulized. sclj-in teresied. and modesibj
injormed individua/s.[ 1Advan tage of Mengers 'mod er is , that it does not re­
qu ire a ny Nas h equilibr ia or collective action, for mon ey to ernerge. Notice th a t ,
in Kyot aki and Wrighťs model. money can never ernerge from barter eco nomy,
[10] A pparcntly we sho uld stick to Mengers not ion of acceptance, because it
is more useful for ex plaining actual evolut.ion of money, in reali sti c world of
decentrulized informa t ion . Most ty p ica l example of such inforrnation need ed to
accc p t so me co mrnod ity based rnon ey is a good knowlcd ge of underlying com ­
modity market . We are now goi ng to argue, that such comrnodi ty might bo
virt ua l goods.

5. 1 V ir t ual com modity money

Ea cli m on ey is in some sense fiat - one acce pts it on ly because ow n exp ectation
nbout futu re demand of ot her agents , ln case of mo ney ty pe which is tradition­
a lly unclerst oocl as fia t. t he stat ement is obviously t ruc, as the belief that o thers
will in fut ure acc ept t he money is cr uc ia l for its acce ptance. However1 it is not so
clem t hat t he same holcls for commo d ity redeem able money , where we need to
go j us t one s te p fur t her. Beca use iťs acce ptance hus one additioual cornerstone
_ t he belief , t hat evcn if money will no t be demanded by other agents in rut urc,
t he uncl erlying com nlOu ity will be: 18 There is common und crstand ing that COlll­
modi ty backed mon ey is of more so lid and re linb le nat ure, Apparcntl y t his is
t ru e o n ly aH lllu ch as so lid and reliuble is t he demand ror underly ing cOl1lmod ity.
To put t his in ot her worcls . when decid ing ubo ut acceptance of money. agent
cons iders his chn nces to get sOllle m luc back in fut ure. \Yhen we sc t aside trans­
act ion cos ts, he is ind i fľe rent between gctting it ba ck through di rect cxc ha nge

tl lere is p robably none more insight flll t heory available.
47For eXllmp le t he most of well kno'Vn I\ yotaki a nd Wrighťs lIlod el[71 is just fonnnliZlltion

of ~ [ e nger 's ici eas .
48\ Ve inlenti on a lly omit th e mar ginal clI:;e. when agent accepts money nnd int end s to con­

sUllle ull cierl yin g cOlllmod ity, which is eq llivalent to di rl'Cl ly bllying commod ity itself.
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o f money, Ol' t hro ugh redeern ing mou cy and selling the underlying ro nunoditv.
Hence. nlthougli there ar e two forms of demund fur commodity money (for its
pecuuiarv and non -p ecu ninry use ). only t hing t hat rnnt ters to him in the cnd is
a n aggrcga to o f both, When . in co nt rury. hl' considers whether tu ucce pt pu re
fiat iuou ev, th cre is ouly pccuniar y typ e of .lcmam! to ru ns ide r. Un ce wc rcal ize
t his , we kn ow th a t we have no clue for a pr iori saying which ty pe of mon ey
is bet ter i.o. demand for which sho u ld bl' more stable. This is most possibly
t ho roason whv curront ly csrnblishcd r m n'n('i!',; (which are fiat ) should gl'nl' r­
a lly o u t pe rfo rtn an y private ly issued curreucy - eve n if it was redeerunble for II

com rnod ity. The dem and for pecunia ry use of estublished fia t money is more
reliab le. t han aggr cga tc of both dcrna nd typ es for any ncw ly issued commo dity
red eernab le mo uey. At leas t here Kyo taki and \\"right do muke II very re leva nt
po int . In most count r ies, current sit ua t ion with one na t ion al cur reucy in use
is kind of Nas h eq uilibrium. On e wou ld need to have se rio us incen tive (such
as hy pori nfia t ion ] to s tart usin g e t he r mea ns of paym ent [or real trullsaetions,
than officia l currcncy. Lot ml' srrr ss , lh al glo ba l or-currcnro of s11C'h inr-euri v« is
q uite unlikely in modem econo mies (e specially today when t here is rather II Iear
of deflation iuuninent }. So, even if hyp erinflation uf some cu rrency occ urs, its
users s hould mu ch mor e likely switc h in favor of o ther nation al curre ncy, hnu
of so me new pr iva tely issu ed coin - simply because of high er reliabil ity of its

fut ure de rua nd .
Se lgin and \Vh ite a rg ue t hat t his is the case: The f07'Ce of cotiuerq uce that

droue lhal eooluiion (of commodily moneyJ strollY/y [auor all estab/ished motieg
ovel' Imy uiouui-be a/ternative.[ ] This conc lusion follows from th ought, that
advantagcs of a lready estab lished cur rencies maínt a ined by agen ts who ar e not
profit driven ar e so pr ohibitive, that they don't a llow for any new ent ra nts to
t he currency mar ket . Establishin g new mean s of paym ent would according to
t he m nccd a co-ordinated public decision: much like a decision to switch the side
oJ the roiul on iotiicli we uiill all driue.

Suc h stateme nt s abo ut future direction of cvo lution are a llays a bi t tri cky.
They gene rally rely o n aut hor 's expe r ience nnd inwiti on , a nd are har d to d ispute
unt i! proven wron g. I mn certa inly not entit led to challenge idens followin g
from experience of t\\ ·o renowned sc ho lars on theor etical lid d . But. later on I
will pa se two recent exa mp les, sugges t ing t hat no collect ive nct ion is needl'd
fo r es t a hlishing new mean s of paymcn t - nt lells t on sa mI.' loeal markets . Th is
in fa ct shows, that th e hardest poin t of curreucy evolut ion in ?\Ien gerian sense
_ hreaking of Nash equilibr ia. is no t an un bear a ble ohstacle for evolution of
curre n cy, as Selgin and \ Vhite sugges t. In ot he r words. e\'en under todays
cOlld it ion s o f state mon et ar )' monop oly, some groups may lim l using new means

of pay men t iudivid ually ra t iona l.
l t is per ha ps clear to whi ch point \Ve are hending - t ha t vir tu al eeo nomics

lll ig ht se rve as needed start ing poin t for emer gent currency. \Ve may view
t heir c ur rencies as cOlllmod ity based mon ey, redeemable for vir/ lIa/ goods . By
lllaint nining VE (wit ho ut illflation ary plltches) . opera tor guura ntces a\'uilability
of non-pecunia ry use of curre ncy, but much more import antly - by sus tn ining
VE pl ayer has e he nlso crea tes reliahle dema nd of cllrr ency a nd enllbles its
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"redcemab ility" t hroug h R~IT . 1!J

T hc problem her e clenr ly is t he re liah ilitv uf demand for suc h ruonev, \rl'
a lready discussed th a t na ture of dem au d for ~' irtual goods is uns ta ble. \\:p evc n
proposed mod el t hat supposes only finíte fr rum-, for wh ich such de mnnd mny 1Jl'
sus tn in cd a nd furthcrmore shown , t hat opera Ol' of virt.ual curre ncy hus serious
inceut ive to in íla te it . T his impl ies t hat no age nt sho uld be will ing acrept suc h
mou ey, if hl.' had possib ility to use some rcal currenc v,

O n ly way out of herc ís possibility of long-term sus~ainabi l i ty uf VE (in mod el
it is t h E = O case), which would break issuers intl ationary ince nt ives . Ye t this
i.~ a u academ ic case, VE phen om enon is uow too young a nd too qui ckly evolving .
so t hat no ope rator may foresec future of his virtua l econo my in lon ger hori zon
t han a year Ol' two, which pract icall y ueglects poss ibi lity of non-inflatiou nry
incen t ives. In cont rast with t his fac t owe will now presen t so me cases uf virtu nl
curre nc ies being used as mean s of payment in reul trnnsact ions.

5 .2 R eal use of V irtual cur ren cies

Above we dou bted moti vati on of age nt to acce p virtual curre ncy, because of
infla t io uarv incentivcs of issucr , and instabilitv of domand for it , This ccrtain ly
ru les a ut t he case of using virt ua l currency for lon ger ongo ing transact ions Ol'

U ' s torage of value. However t he horizon at which de ma nd for vir tual cur rency
might s ignifica nt ly evo lve is (a rguably) say a week. Then t here is plenty of
possib le t ra ns nct ions which do have sho rter span - which do not need a long-run
demand sta b ility. s incc age nt plans to redeem eurned vir tual curre ncy for real
cash wi th in few hours from tran sa cti on . Now , if payinen t in such tr an sactiou
usi ng a virt ual currency is more co nvenient , it might easily becom e Iavorcd

mcans of payment in some cornmu nity.

Te nc e nt QQ coin Two years ago, \Vall Street .Jo IIr1l lil publish ed art icle [:n ]
a bout eUIerging virtun l currency iu C hina . The QQ coiu issu ed by Ten cent com­
pany, w hose orig in ál pu rpose was tu se rve HS cxchange med ium for its inst an t
messcn ger users , b ut some t hing else happened . OTlUTle game sites b yond Ten­
cent started accepiitiq QQ coins es paymeTlt. Tlie coiTls appeal as a sofer, more
praciical wuy to cotuluct stnull onlin e purchuses, because credit canls are11't vet
commonp/uce in China, (...) DOZCTl s oJ thini-party trudiTlg posls sprouted up
to ease tm Tlsactions, tam ing the QQ coin into a kinci oJ paml/ el cun ' Tl CY. l t
is iIlllll a ter ia l now, t hat it was possibly lack of cr eclit cards on market , which
ena b led suc h evolut ion , 'fhe poin t her e is , t hat once 'ome virtual Cllr rency has
solicl ground of regular users (in case of QQ it was 233 mill ion of rcglllar rcgis­
t el' >cI user s of inst ant me se ngcr), it might be ab le t o fill in a holc on marke ­

to get accep teel beyone! boreler ' of its or igina l pu rp ose.
Ho\\'cver t here is !llso a b lack s ide of libeml elreum ubo ut free cur rency. Slate­

1°IIn media reported lhat some on/ine shoppcrs begclII using QQ coins to bILY rea/-

·l~l :-\ow we a re getl ing out uf sea pe a f \Va\\' - where lh erc is nu guarantec a f redeema hility
llt a ll. \ Ve spea k af VE 's where R~ lT is eUlllplete ly lega I a no t ran sparent - Iike in Ent rapi u
univcrse , ur in Secu nd Life which will he oiscllssed la tcr
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uiorld ii ein s su cli us CD 's and tnak cup, So-callni QQ (hrls ·turtui uco pl uu]

ilie COil! 8 ll... ]i Il YlIl ell / for in ii nuite p n l fU/ I' chul» onlinc. Gllmllkr., caught innd.
too , and start ed /l... i Tl !J tlic cu rrenci] tIJ get uround China'... ullti-glllllb/lrlg lnu:....
conneri lnq unu ... in online ttuilij oru; tuid Ctmi qutn» s bar]: lII fo ru, h.

Du rin g follow ing year Peop le řs Banl: o] Cluna /...... ucd lITI edici tacitb) fW11I d a/
Tencent atu] iis coin p 2] , effcct ivcly shutt ing down whole QQ business, Wit hout
uien t íou ing QQ coins spcc ifica lly, t he [P Be] statc me nt sa ld t hat t he guvernnu-nt
will ba r users from trading virt ua l currency for reul mou ey, aud orde red sites
lo ma kc a d is ti nctl on between on line credi ts (like QQ coins) a nd renl money
used for e-co nunerce. The reasons for such ste ps wore probahly míxed - liher a l
wou ld a rgue. t hat it was t he ccntral bank fear uf corupet ing currcncy, Cll lll lllO II

sc nse rat hcr s uggests t hat prevent ion of mou y launderiug. and other ac tivit ies
men t ion ed above was t he case.

S e cond Liľe a nd Linden d oll a r Sccond Llfe lms created in 2003 by Luulen
Lob, U Sun Francisco-besed technology cotnpatuj. Tl ic nuinber o] users hu... $0(1/ tl
[roui 700.000 11lSt ll11tllllln f= ODa} to 6.!! mil/ion. (... J fil" currencg] Linden
dollars can be f rcely ezcluinqed for reui .-\ III Cli cllll dol/ar. Oll all averaqc day.
abonl 750.000 poutuls cluinqes hallds.[3:3 ]

The case of Liuden dollar it self woul d mak e a topic for a book. lt is actua lly
a vir tu al curre ncy, that is by fa r closest to bl' ca lled real money, Thc most
appnr ent reason for t hat is Lindex , a work ing market wher e Linden dollars are
t ra ded for US D at dai ly volurnes men tioned above. T he stable excha nge mlUl' of
Linden dollar, st rougly encourages ent repreneur activity in vir tual worl d. The
s t a bility, which ca n be see n in Figure G. ca n la rgely b l' cxplaí ned by regime und er
which Linen dollar operates , whi ch up t ill now it might be see n as man aged
Iloa t . Operator of SL - Lindou La b has been de liberately mai ntaining stable
exc ha nge rate by issuing addltiona l dolln rs, a nd seliing them nt Lindex wheuever

its mar ket pr ice went up .
B lit a rcal test of devotion of Linden Lab to keep its currency s table has not

yet CO IIW - W(' hnve lip t ill now not sppn th p (' n.~p of Lind pn dollnr signi ficant ly
depreci a ti ng below target exc hn nge m te. As 50011 as d cmllnel for it st ops cxceed­
ing su p ply, Linden La bs will be suppo secl to interven e in fa vor of own curr ency
- which will bl' cos t ly in terms of USD. Up ti ll now t hey had an eusy joh. to

m nlla ge floa t ing cur rency nnd make profit by sclling it nt t he same time. i\'ow,
cur reney seellls to be a llllost at lixed m te. blit U nden La bs does 1101 ha\'(' any
oLlignt ion to susta in it 50 - which t hey pro bllbly wan ' t do. if it shollld not be
pr ofit ab le in long run . After such hyp oth ct ica l releuse of Linclen dollar int o free
floa t in g rpgil1lP, its va llle will nlso bl' dptl'rminpcl so lely by dpm nncj fo r goo ds
sold in vír lunl world . I I might per haps kecp some of its value and becom e n

rea lly co mpel il ive cur re ncy.
Howe\'er no t even Seconcl Life is free of tr ou bil': II is a land of si.r mil­

lion cili zells willi no police farce. 110 courl. and il O ta..res. Th e fast-growiTlg
econom y is liyhtly cOl/lroUeli, and bllllks alld lhe lock e.rchallge lack even basic
I'eg/ll llt ioll .[:33] Howe\'er t his gra clua lly stops being t hc case. ill 200 ~ U nelen Labs
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in t roduced st r ict policy of bank licen ing[35] to prevent furth er banking frauds ,
which was an im portant next ste p of strength ening th e virtual currency - that
now ac t ually may hr ing posit ive and reliable int erest , like real cu rrencies do .

Last thing to ment ion is , th a t even though I found 110 record of Lind en dollar
b eing persi s tcnt.ly used in real -world t ra nsact ions . other most interesting even ts
a re repor ted - th a t whole rea l wor ld bus inesses relocate their activity to Seco nd­
life . F ields like educa t ion[37][3G], Ol' market ing [3S], might la p serions potent ial
in us in g vi rtual enviro nment - a nd t hey actu a lly do. T his work is no place for
as sessing such t.ria ls , t he point here is th a t by rnov ing sorne part of business
into v irt ua l world , cntreprcne urs help to s tabi lize demand for virtual currency ­
rc info rc ing it s acceptability in tr ansact ions and also giving it potential to really
se rve as a st orage of val ue.

5 .3 Outlook for virtual cur rencics

Once a moncia ri) stan dard has been selecied, netuiork eJJecls make lhal suuulard
diJJicult to dislodqe uii tlioul coercion, eSJlecially by an iuuuj in ed money wilh no
base of curren i use7·S.[S] ln this s tat eme nt, Selgin nud W hite give liS a hint
a bout how to ch allenge thci r conclusion. It is the lack uf base ar currcnt uscrs ,
t ha t uia kes eme rge nce ar new currency imposslble. How come? Leťs once
again retu rn to th e Menger 's line of th ou ght . Did precious metal mou ey have
h ase o f usc rs , wh en th ey sta rte d to co rn pcte agn ins t older, and well est ab lished
curre n cies? o, blit pr eciou s metal s t hcmselves d id . And this is exact ly t he
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point . w hich Selgin and W h i« : (a nd mfUlY othcrs ) are pos .ibly nussin g: t he
init. ial base of users need s not to dern a nd cnll' rg; ing; curreucy fur furt her monct ury
lise. O nce t his currcncy i ' com mo d i y bas l'd (j ust like go lde n standard ban k
notes ) . in ea r ly stages uf evo lut ion it mnv derivl' its exchn nge value p rim nrily
from t he va lue of co m mod ity it represen ts - regar dl css if it is go ld, a r virt.nnl
assets. Once after some indi vid ual s s tart using it pu rely ns a means of paym ent ,
t he demund for it Iurther grows making th e base eve n mor e solid . But th is is
a lread y beyond our qu es tion of unhcarahllltv of initial Nash equilibriurn - which
we now cons ide r as so lved for conunodity-buckcd cnrrc ncies . Bu t what about
t he se co nd stage - ca n such curreucy today nt t rart more users?

\\'e go t user! to fiat mon ey, a nd ret urn to conuno dity mon ey see ms unr hink­
ab le . T iler e hru; been plenty of acud emi e discussion about t his to pil'. und I um
nei t.her going to extend nor to sunu nn rize lt . L t ml' just end t his cha pter by
a n open line of t ho ught : Perhaps t he most suppo rte d a rg ume nt for impluu­
s ibilit y o f com mo dity based money is unsta ble be havior of market with given
com rn od ity. Evolut ion of cco no mv a nd t l'ch nolo~y may influc ncc bo rh it s slIpply
a nd d em and in unpred íctable man ner . which p OSI'S sc rious t hreat to t he dcrived
currency. Now co nsider na t ure of vir tu a l goo ds , with mon op oly producer who
st r iet ly dcfin es ru les of t hei r prod uct ion and use. Are th ey subjec t o f such shoc ks
as well ? If issuer WHS able to susta in dem nnd for t hern 50 . would th ey bl' able
to pen e t rate mu ch more markets t han present ly QQ coin or Linden dollar?

M a ny eco no mists a rg ue t hat t his rea lly ca u't happen. Issuing of curre ncy
has t he pr op erties of na tural monopoly. and once established , ihe monetary
aui liori t ies caTl "get away" unil: a qreat deal of monetuTY misbehavior bejore
1088 of m arket to competing curre nc íes poses any significant problem [5 ]. This
however dc es not mean , th a t t here ca nnot eme rge ncw curre ncy which will not
d ri ve t rad it ional ones fro m t heir markets, bu t will bl' na turally do minat e new
ones - like t hese wit h virt ua l goods .

I t however s t ili rc mains open q uest ion, wheth er such markets a re sus ta in­
a u le. Tll > mot iva t ion for delib er ntc in flat ing of currency, im plicit ly dep encls on
ex pect at ions o f the iSSller. In a ur cns e of commod ity bllcked mon ey, t he re!evant
ex pectat ions a re t hose abo ut fut ur e developmcnt o f t hat commodity 's ma rket ,
For a ur spec ific top il' of drt lla l worlds, it is need ed to broadly add ress issue.
which \Ve ha\'en ' t lIlell t ioned much - t he profit maximizillg behavio r of cur rency
iss ller . who is a lso t he monopoly pr oc\ucer of its underlying com moelity. Income
dua lity o f such agent poses cha llenge for fur t her resea rch - profits fro lll intl nti ng
cur re ncy and sllstaillillg pronts maillt a illing artifici nl Tareity uf pruduced com­
modity a re clenrly no t in accordance. Further examining th eil' tmel e-off migh t

pr ov id e interes t ing t heoret ica l resu lts .

50\ \' h ich loday is cen ninl)' lIot - but rememb cr th at vinual economi.,,; ex pe ricnce th e ver)'
first decade of t heir existcncc. \ \ 'e ma)' well imag inc nn Blizzard-Iike issuer, s \lstaining demand
for virt ua l currcncy by cu nti uuous ly upda t ing vir tu al conte nt (cnuceling Ollt full ing dcm nnd for
undcrly ill!-\ COlllIllOdi l)'. which is here hc<:au sc of negnt i\'e nClwork effc<: l j , bul wil holll inflaling
t he cur rc llcy ilsclf. Such (vcr)' h)'pot hct icnl) iss llcr would bc abl c to susl ain exchullgc "uluc
of OWll ClIlTcncy. " nd hen ce be nh le 10 com pele wil h mouern fint curr encies .
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6 Conclusions

55

T hc maj or co ut r ibut ion of this work bys in fart , that it (perhaps as a first work
in tl iis Iie ld ) au a lyscs virtual cconomies. csp cciullv l '( 'UUoI1lV of World uf \\"Hr ­

cra ft , us iug st a ndard eco nomic an d eco no met ric t:)ols , T hi; W[lS mndo possib le
by qu itc c laborate I' it rieving of unique dataset: from Reul money trade ( R~ lT)

co m pan ies a nd fWIII t he inside of \\'o\ r eco norny, Authur is far fro m clni ming
t liat a ll his finclings ar e corr ect. Main cont ribution of th is wor k Ill VS rat her in
mapping potcu t ial ly vel')' fruit fu l research area of \\"oW eco nomy'- nud posin g
so rnc hy potheses which - even if only hy b ' ing provcn wrong - should hclp Otll'

under s tanding of virtual cconornies .

The work finds surp rising ly high effcct of R~ IT on Wo\\' econoiny , act u­
a lly a rg u ing t hat it is major cau se of cha nges of in-ga me price level, which is
cvcn more su rp rising whcn wo reali zc t hat J{~[T is officially ba nncd in \Va\\' .
A ut hor a rgues, t hat se rious iufiation observed in \\"o\r OVC I' last years was pri­
mar ily caused not by Rť.IT traders (as Blizza rd - t he company t hat runs \ro\r
- argues) , b ut hy cha nges in EV R-CKY excha nge rates and by game patches
releascd by Bl lzzard itself,

ln second , more t heoreticul part of pap er a ut hor proposes a model, wh ich
t r ies to ex plai n moti va ti on of issuer of virt ua l curre ncy to infia te it . As most
pr oba b!e ca use hl' sees nega t ive network externa lity of a ll virtual goods sold,
a nd a finit e hori zon of profit-maxi rnízing issu er. Under such condit ions hl' finds
it opt ima! to m aint ain a rt ificia l sca rc ity uf vir tuul goo ds, by se lling it eveu above
stand ard mon opoly pr ice be nchmark. T he model prop o cd is possib ly not only
releva nt to prcduccrs o l' virt unl goods , b ut also these of Iashion goods Ol' high­
tech co nsumer electro nics, which show simila r properties .

Fi na l part ol' the work b ys sorne new ar gum ents to theor y ol' free curre nc ies,
g ro unded in idcas ol' Kar i Men ger regurding evolut ion of mon ey, [u particu lar it
su pports t he idea , tha t virt ua l currcncies ar e in fa .t commo d ity rnou ey backed
by virtua l goo ds , nud t hat t hey migh t have poten tial to bl' persisteutly used as
means o f paymcn t in rea l t ra nsact. ions, side by side with real curre ncies. AI­
t ho ug h many a ut hor cleny for such possibility by ad dress ing t he current statl'
as Nash oquilib rium, na t ural mo nopoly Ol' even publi c goo d. t heir de nia l o l' Iur­
t her evo lut ion m ight bl' seeu rather as Schumpet nrinn lack of ímaginat ion, han

a rea l argu men t .

T hrough wholc work , a utllOr ha.'> snggeste d several di rections where fmther
research migh t go, and plnns to engage in it ns \\' ll. ~lore illlpor am ly he in­
tc nels to keep a nel further exte nd very ori gin a l datns et s used in t his work, and

llla ke t hose available to ot her resea rchers ,

Wha t t his \Vork has not to uched at nll is t hc dimen 'io n of R..\IT frolll point
o f welfnr e eco no m ics. T he fac t itse lf. that ,100,000 Ch inese workers to dar cn-
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gage in producti on o l' "assets' wh ich migh ln- creat ed by will o l' game operátor

and a s ingle mou se c lick . is qui te a lurruing. Such line uf t hough t ulso lea ds to
tcmpt in g id ea o l' Bli zzard co m panv s-eking extra profit by direct ly se lling ow n

virt ual currc ncy,

Des pi te o l' efľor t to make text undcrsta nda ble fo r a n cconomist wit hou t uny

prior s pec ific kn owlcd ge ol' virtual econo m ies. so rue a rg ume nts a re possibly hard
to Iollow , Au th or hopes that this work has helped to iiup rove read ers uuder ­

st and iug ol' t h is to pil' to reader. and in ad vance npologizes for any co nfus ion

ca uscd .



REFERENCE5

R cferences

5i

money
2002,

[11 Banis ter .Iudi th : MIlTlllfacturing ETTl[J loymf'Tl! atul (řamp. r/...~Iltion in Clun« .

2005 http:/ / www.lJls.gov/ lis/ chinar r purt .pdf

[21 Cast ronova Edward : Synth elic lI'or/lk The B usuiess and Culiure vf Orl ­
line Games, ISI3N 0-226-0D626-2. University Of Chicago Prcss, 200.5

[:3 ] Cas t ronovn Ed ward: OTl \'irtuul Econoinies. Thc lnter-
na t ion al Journal of Computer Game Research. 12/2003,
ht t p :/ / ga mestnd ies .org/0:302/ cusrronovu/

[.1] Cast ronova Edward: On ilie Reseurcli \'al u ť of Larqe Gam es: Natural
Exp erimetiis in Norratu and Camelot. C ESifo working pap er series, 2005
ht tp:/ / papers .ssrn .com/ soI3/ papcrs . cfm ' řubstruct.Id -- i55 i 1

[51 Dowd W . und Greeuway D.: Currencij cumpetitlon . Ne tuiork Extern alities
tuul Suiitcliuu; Cosis : Tousuils atul ALt em ati l'e \ 'iew uf Optim um Currencs]

JIrcas, Thc Economi c Journal. I03,11 O-Do20m

[6] Heeks Richard : Curreiii Analy 'i,s utul Fuiure Rl' earch Agenda
on "Gold Farni i nq ř: Real- lI'ur/d Production in Del'eloping Coun-
tries fal' tlie \ řirtual Econom ies of Online Game. Develop-
ment informatics working pap er. University of Manchest er 200 ' .
ht t p :/ / www.seel.lJ1anchester.ac.uk /id pm/ resear ch / pu blications/ wp/ di / documents / di,wp32. pdf

[i] Kiyotak i,Wright : On Money as tl Medium of Erchatuj e. Journ ul of Polit­
ical Econ omy, lOSD. ht tp :/ /ideas .repec.org/ a/ ucp/ jpolec/ v9i ylD Di.lp92i ­
5·1. litml

[8] La t zer , Sclnnitz (Eds .): Metujeruui perspectil'es on tlie [uiure of money.
Edward Elgar. 2002, ISI3N 1 406·1 918 6

[!J] Stefan W, Sch mitz: Tlie institutional cliaracter of elecironic
mon ey sclienics: redeeuuibiliu; and tlie ullit uf aeeou1It.2002
ht t p:/ / econpnpers.repec.org/ paper/ wpuwllwpmu/ 021100D.htm

[LO] Stefun \V Schmitz Car! Menqer 's
aud tlie Neoclussical Models of Money.

ht t p:/ / ceonpapers.rcpec.org/ paper/ wpuwuwpma/ 0211001.htIIl

[ll] Lawr eu ce H. \Vhite : Compeiition and Currcn cs] - Essiujs 011 Free Bank­
ing atul Morley. New York niver 'ity P ress, New York 19 9, I 13K 9i ­

O 1'-l i 92,ti 6

[121 Ce Yin Cluuese Gold Fa1'7rlCrS Úl tne Game \For/d. COIl-

s ume rs Conunodi ties and Con .umption, Vol. i . No, 2.2006
ht t ps:/ / nct filcs.u iuc.cd u / dtcook / www/ CCCncwslctt cr/ 7-2/jin .ht 111



Census

p

HEFERENCE5 58

[13] Yee Nick Moticat ions: n« Bl!J!!f'r Pictu rc. 2005
ht t p :/ / www.nickyee.com/ dacd llllls/ Ilrchi\"l.s / OO12D().php?page= 1

[1.1] Yee Nick Bl/yirl!! Coul. 2005 http:/ / www.nickYl't·.("l} II1 / dllt·dalus/ llrchi\"l's/ 01J11 G9.ph p

[15] Lee J ames. FT'OTl! SIL'CUIsiLup., 10 stat rside cOT'purat ioll., .
SO "lI~ peop!« aT'e pmfil i Tl .'l (lff nf .u .\{O gnld. 2005.
http :/ / www.l l1 p .com/do/ fellt llre?c1d = :31 ·11 ' I .)

[161 Warc raft rcahns World of War craft
ht tp :/ / www.warcra ft rca ll1ls.com/ cla tllcxport. php as of 2/ 2009

[17] worldofwa rcraft ,com hu p://www .worldofwarcra ft .com /

[1 I uim ogchurt .com http:/ / www.l1lmogchnrt. coll1 / charts /

[Hl] Is Bann ing Go ld Farmers a fonn of Tax on R;-'IT?
ht t p :/ / www.ga merntcs.com/ posts/ show/ isJ)ann i ng~old .farmcrsn.fon n.of.tax.on.r mt

[20] C hi nn Nar ional Buroa u of Statis ti cs , :)-22 Averagc Wag!' of Staff and Work­
ers by Sector ht t p:/ / www.sta ts.go\..cn/ tjsj / ndsj / 2007/ indexch.ht m

[2 1] ht t p :/ /www.worldofwarcrn ft .com/ info/ onsics/ allt igold .ht ml

[22] Zonk (200 7) elšay delisting a ll auct ions for vir tu al proper ty, Slashdo t ,
ht t p :/ / ga mes.slashdot .org / ar ticle.p\'?sid = 07/ 0 1/26/2026257

[23] Pygrny Suckerfish wiki http: / /www.\\·o\\·wiki .com /Pygmy-Suckcrfish #PatclLchan gcs

[2.1] Why isn 't gold farming big in India?
ht t p :/ / www.sepia mutiny.com/ se pill/ <U"chivcs / 0026 ·I.ht ml

[25) Poor carn ing virtua l gaming gokl, 1313C
ht t p :/ /llcws.bbc.co.uk/ 2/ hi/ technology / 7575902.st lll

[26] \Vorld of War cra ft (wikiped ia) ht t p:/ / en.wikipedi ll.org/ wiki/WorItLoLWarcraft

[271 WoW wik i - Cold Farrner http:/ / www.wowwiki.com/ GoldJ.armer

[2"] Pntches ht t p:/ / www.wowwiki.coIJl / Putches

[20] WoW wiki - Ernerald Dream http:/ /www.wowwiki. com /Ser\.er :Ellleral lLDr t.anLEurop e

[30] c: Xllšnr - Profic htt p:/ /www.mmobllx.com / shops/ gmbar

[31] QQ : Chinu's .ew Co in of th e Reulm? Wall Strect Journ al, :30.·1.2007
ht t p :/ / onliue.wsj.coni/pub lic/ ar ticl e_print /S1311751967011 ·165351 -
FR...s \'DHxHtxkvJ\'lilGW\\'pOIl<1 Jli2g_200 ~OJ20 . html

[32] Ka iser Kuo, Co in of th e Rea lm
ht t p :/ / d igit alwa tch.ogil\'y.com.cn / 'u/ ?p=235

Revisited , 200



RJ::FEH ENCES 59

[:3:3] Second Life world lIlay bl' havcn fur t .rrorists, Telegruph . 1·1.5. 2007
http :/ / www.tclegr uph .co.ukl uewsl ukn ews/ 1.551.1:! :3 /S econd-Life-world ­
may-bc-haveu-for-tcrrorists.htrul

[3·1] ht t p:/ / secoudlifc.eom/ stat isticsl economv-tnnrket .php

[35] Wall Street Journal, Chcer Up, Ben: Your
Econ omy lsu't As Bad as T his One, 23.1.200
ht tp :/ / online,wsj .collll llrt iclc/SI3120 1{)·1:351OG.IGOS025 .htm l?mod== h pILusjnside_toda~·

[36] Benj am in Durunske, Harva rd Ex te nsion Class Olfcrs Lect ures in Sec­
ond Life.2007 ht tp :/ / virtu Hllyblind.com/ 2007I li lii I harva.rd-extcnsion­
sccond- lifc/

[37] Seco nd Life as a tcol in Ed ucation. 200!J
ht t p:/ / www.ibrit t .com/ resources/ de..sccoudlifc.htm

[38] II3?\ I eyes rnove into Sccond Life 'v-business, Reuters 200G
ht t p :/ / secoudlife.rcllters.com/ stories/ 2006/ 1012.1l ibm-eyes-move-into­
second- llfe-v-business/

[39] Douglas Rushkoff: Peer Review Out sourced Boredom , Discover
27.2.2007 ht tp:/ / d iscovermllgazinl'.eom/ 200i I febl peer-review-mechanical­
turk-virtual

Iar mgu ide How to Far rn 100 Cold in \\'0\\" within an Hour
ht t p :/ / www.okwowgold.com/ fan n-frcc- lOú-gold.bttul



7 APPENDIX

7 Appendix

7.1 Data co llect ion methods

60

P r ice indices - A P I a nd MP I Over :3:3days I crca tcd suapshot of dnt.a of all
it em s ava ilable at ac ut ion house (AH) at the moment . on euch of I:! choscn Eu­
rop ean realms. T his was donl' using thin l par ty Auctionecr plugiu . fur standa rd
\ Vo \V clicnt so ftware. Afterwards I programmcd an par ser , able tu transform
data savc d by Auct ioneer into ?o,lySQL database. Th e parser has been deliber­
ately writtcn in P HP lunguage, 50 that I could providc it us II serv ice for e ther
p layer s in f01'l11 of onlinc script nvailab le here ht tp :/ /www.mmometri cs.org/ nucdb2 /
. Purpose of t his was a lso tu collect add it ional dat a , beyond my obse rved 12
realms - whích wus success ful. This is how for example some data from US
rca lms were obta ined - however not a t regular basis that would bl' sat isfacto ry
fo r use in br oad er st atist ical ana lysis,

Once I had br oad panel of observat ions ( '.5 millions of items ). regard ing
ma inly item typ e(I) and buyou t pr ice (P) . I started tu choose reliablc basket .
P ro blem o f my obse rvat ions was , that not a ll (of :35.000) item typ es are availnblc
a t AH each time. Hence we ca n not observe all prices from eac h sna pshot . Thi s
lead to pr ob lém of choos ing right basket - it necded to bl' broad enough to really
capture overa l] pr ice level, bu t not tou brond to conta in items for which there
was not eno ugh da ta availab le. For following procedure (including choice of
co us um ption basket ) 1 programmed u so ftware - pot entiall y reusable on larger

dataset.
Using a rule of thu rnb, that item go ing into con umption basket needs to bl'

observcd at lcas t in 90 % of observations is chosen II basket of 300 most traded
item ty pes, Then au aver age minimum price, and average pri ce are computed
fo r eac h item ty pe J from chosen basket an as follows:

AMPI = fl ~ TL miTlIE/n,T(P;)
1l,T

1
API = fl * T L (wg'E/n,T (P,)

R.T

W here sum over R an d T stands for all combinntions of realm and time.
where was obse rved a t lcas t one item of type 1. that is where set of iterns 1R.T

was 1I0t empty. T ha t means wc sum over maximum of 33 * 12 = 396 snnpshots.
Now , once we have these aggregatc pri ces we ca n nctually compute price index
for eac h rea lm / dny combinut iou, using these nvera ges as weight s:

_ _ _1_ '"' mill iE/n,1'(Pi)
M PIR.T - 11 5 II L AMP

R.T I ES(R.T ) I

API R.T =_l- L
II SR:rIl /Es(R,T)

aug'E/n.T(P, )
API
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\Vh ere Sn.r is a set of item typ 's from co nsumpt ion has kot , observed in
t.ime T o n real m R. As a result we got two pancls of indices mcusuring pri ce
level - whi le JH PI is more scnsitive to Gold inllows. a nd better rcflects act ua l
availahility of goo ds( in ter ms of pri ce). it is also more volatil e. Not e t hut we

ge ne rally used more stab le average pri ce ind ex for est iniati ng longer trend s with
more vuri a b les, und more sens it ive minimum price ind ex for simpler eq uat ions
with less va riables , where is lcsser danger of ovcrspecified much-I cupt uring its
la rger ra nd om noise. However a ll regress ious report ed in t his work IW\'e shown
sim ilar res ults for both ind ices (w hich is certa inly not case of ull mod els I tried ),
so t heir res ult a re to bl' considered a lit t le mor e robu st , tlum stat ist ica l indi car or s
rep or t .

l t might be subject of crit iq ue t hat I did not take int o account possibility
o f chang ing consumpt ion basket. Especial ly becau se my mea..surement tuok
pla cl' in t ime of 3.1.0 pa tch, wh en new items have been introduced , th ' rl' is
good reason to su ppose t hat cousu mpt ion needs shifte d - for whi ch my fixed
basket d id not account . To defend my appr oach: t hl' consumpt ion baskct did
ty p ica lly not contuin any of iterns t hat might be subst it utcd for newly introduced
ones (wea po ns and eq uipment ). T he most trnded goo ds a t AH (which has
been chosen into consumption basket ) a re resources for creat ing these items,
whose su p p ly d id not cha nge during patch , and which have been most proh nuly
co ns ume d prior and af ter pa tch in rou ghly sarne prop ortions .

R NIT D a t a Som e par t of da ta (vear 200 ' ) was achieved from Goldbust er
com pany, in form of SQ L dat abase dump, T he dat a from 2009 was collccted
direct ly Irem websites of 5 major Go ld sellers (IG E, Swagvau l . Bankofwow ,
G uy -lga m e ano ť,lySllperSalcs ) 5 1 , where t hey report actua l prices for each realm,
ano in case of Swagva ult company also d aily sale volumes, For t hese purposes
I pr ogrammed a web crawler , which autornat ically co llects such data. Even
t hough in t his work I used only t ime se ries of 75 own observations, t he crawlcr
keeps on collec t ing da ta , and will possibly provide relia ble dataset for my fur th er
research , Also I am going to pu blish t he da tnscts to bc ava ilnb le for ether
researchers on my pr epared mm omet rics .org webs ite .

Sincc In rI' compa nies pu blish a ll of t heir prices in US D. the data ncedcd to
ue recalc u la ted to ot her currenc ies as needecl. For these purposes I llsed t imc

se rics frolll ECB modifi eo as foliows .

FX d a t a As a source of da ta has been used panel [rom ECE available here:
http:/ /www.ech.in t / sta ts/ exchange/ eur ofxref/ ht ml/ index .en .htmI However. here
t he rates are rep or ted only for workclays , a nd our other observations were mad e
7 clays a week (t his was perfectl y reasonnb le - in fact th e activity on \Va \\'
realms pea ks Oll weeken ds ano holidays - uncl 'o pos ibly do Rl\ IT sal~). Hence
for fillin g in missing FX data I used s imple linear int er pulat ion.

5 1 For cs t imule of to ta l ll~ lT murket shu res (nol only \VoW ) uf lh ose cOlllpunil.,; sec
hl tp :/ / ww w.mmobllx.com/urt icles/2270/ige-t hsak~uIHI-friellds-gold- seller-reVelHlt:S-ill.2007
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C hoice of observed r ealrns For bot h prio- aud H:'I T observat ion sirnple
rn ndom sam plc of realms \\"IIS chose n ns a ll ronlms st art ing wit h A wit h n-n­
so na bly high pop ulat ion. Lnter on Druk'T hul and Enn-ruld Dream were added
hecause po ten t ially interestin g propert ies - high Czec h popula t ion, nnd pu ' i­
b ll' high numbcr of Gold Iarmers. La rer on \ mude alsu one-t ime sna pshots of
se vera l yo unger rea lms, however t he age of realm s in pan el data used in most
estimat ions is t he or igina l Dne wit hou t voung rr-a lms.
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7.2 Other results and figures

Figuro 7: Art ificial sca rc ity producer beaviour with small dampcning clfl'ct
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Figu re 8: Art ificia l sca rcity producer beaviour with large damp ening effect
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Figu ru n: Price st uhility of goo d wit li r rmstant produrt iou cos t
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Figuro 10: Pr icc shift aft er product. ion ros I cha nge - example 1
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Fi gu ro ll : Pri ce shift aft er product ion cost rhang» - exn mple 2
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