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of money, or through redeeming money and selling the underlying commodity.
Hence, although there are two forms of demand for commodity money (for its
pecuniary and non-pecuniary use), only thing that matters to him in the end is
an aggregate of both. When, in contrary, he considers whether to accept pure
fiat money, there is only pecuniary type of demand to consider. Once we realize
this, we know that we have no clue for a priori saying which type of money
is better i.e. demand for which should be more stable. This is most possibly
the reason why currently established currencies (which are fiat) should gener-
ally outperform any privately issued currency - even if it was redeemable for a
commodity. The demand for pecuniary use of established fiat money is more
reliable, than aggregate of both demand types for any newly issued commodity
redeemable money. At least here Kyotaki and Wright do make a very relevant
point. In most countries, current situation with one national currency in use
is kind of Nash equilibrium. One would need to have serious incentive (such
as hyperinflation) to start using other means of payment for real transactions,
than official currency. Let me stress, that global occurrence of such incentive is
quite unlikely in modern economies (especially today when there is rather a fear
of deflation imminent). So, even if hyperinflation of some currency occurs, its
users should much more likely switch in favor of other national currency, than
of some new privately issued coin - simply because of higher reliability of its
future demand.

Selgin and White argue that this is the case: The forces of convergence that
drove that evolution [of commodity money]| strongly favor an established money
over any would-be alternative.[8] This conclusion follows from thought, that
advantages of already established currencies maintained by agents who are not
profit driven are so prohibitive, that they don't allow for any new entrants to
the currency market. Establishing new means of payment would according to
them need a co-ordinated public decision, much like a decision to switch the side
of the road on which we will all drive.

Such statements about future direction of evolution are allays a bit tricky.
They generally rely on author’s experience and intuition, and are hard to dispute
until proven wrong. I am certainly not entitled to challenge ideas following
from experience of two renowned scholars on theoretical field. But, later on 1
will pose two recent examples, suggesting that no collective action is needed
for establishing new means of payment - at least on some local markets. This
in fact shows, that the hardest point of currency evolution in Mengerian sense
- breaking of Nash equilibria, is not an unbearable obstacle for evolution of
currency, as Selgin and White suggest. In other words, even under todays
conditions of state monetary monopoly, some groups may find using new means
of payment individually rational.

It is perhaps clear to which point we are heading - that virtual economies
might serve as needed starting point for emergent currency. We may view
their currencies as commodity based money, redeemable for virtual goods. By
maintaining VE (without inflationary patches), operator guarantees availability
of non-pecuniary use of currency, but much more importantly - by sustaining
VE player base he also creates reliable demand of currency and enables its
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“redeemability” through RMT.*

The problem here clearly is the reliability of demand for such money. We
already discussed that nature of demand for virtual goods is unstable. We even
proposed model that supposes only finite frame, for which such demand may be
sustained and furthermore shown, that operator of virtual currency has serious
incentive to inflate it. This implies that no agent should be willing accept such
money, if he had possibility to use some real currency.

Only way out of here is possibility of long-term sustainability of VE (in model
it is the £ = 0 case), which would break issuers inflationary incentives. Yet this
is an academic case. VE phenomenon is now too young and too quickly evolving,
so that no operator may foresee future of his virtual economy in longer horizon
than a year or two, which practically neglects possibility of non-inflationary
incentives. In contrast with this fact, we will now present some cases of virtual
currencies being used as means of payment in real transactions.

5.2 Real use of Virtual currencies

Above we doubted motivation of agent to accept virtual currency, because of
inflationary incentives of issuer, and instability of demand for it. This certainly
rules out the case of using virtual currency for longer ongoing transactions or
as storage of value. However the horizon at which demand for virtual currency
might significantly evolve is (arguably) say a week. Then there is plenty of
possible transactions which do have shorter span - which do not need a long-run
demand stability, since agent plans to redeem earned virtual currency for real
cash within few hours from transaction. Now, if payment in such transaction
using a virtual currency is more convenient, it might easily become favored
means of payment in some community.

Tencent QQ coin Two years ago, Wall Street Journal published article[31]
about emerging virtual currency in China. The QQ coin issued by Tencent com-
pany, whose original purpose was to serve as exchange medium for its instant
messenger users, but something else happened. Online game sites beyond Ten-
cent started accepting QQ coins as payment. The coins appeal as a safer, more
practical way to conduct small online purchases, because credit cards aren't yet
commonplace in China. (...) Dozens of third-party trading posts sprouted up
to ease transactions, turning the QQ coin into a kind of parallel currency. It
is immaterial now, that it was possibly lack of credit cards on market, which
enabled such evolution. The point here is, that once some virtual currency has
solid ground of regular users (in case of QQ it was 233 million of regular regis-
tered users of instant messenger), it might be able to fill in a hole on market -
to get accepted beyond borders of its original purpose.

However there is also a black side of liberal dream about free currency. State-
run media reported that some online shoppers began using QQ coins to buy real-

49Now we are getting out of scope of WoW - where there is no guarantee of redeemability
at all. We speak of VE's where RMT is completely legal and transparent - like in Entropia
universe, or in Second Life which will be discussed later
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world items such as CD's and makeup. So-called QQ Guirls started accepting
the coins as payment for intimate private chats online. Gamblers caught wind,
too, and started using the currency to get around China’s anti-gambling laws,
converting wins in online mahjong and card games back into cash.

During following year People’s Bank of China 1ssued an edict tacitly aimed at
Tencent and its coin[32], effectively shutting down whole QQ business. Without
mentioning QQ coins specifically, the [PBC] statement said that the government
will bar users from trading virtual currency for real money, and ordered sites
to make a distinction between online credits (like QQ coins) and real money
used for e-commerce. The reasons for such steps were probably mixed - liberal
would argue, that it was the central bank fear of competing currency, common
sense rather suggests that prevention of money laundering, and other activities
mentioned above was the case.

Second Life and Linden dollar Second Life was created in 2003 by Linden
Lab, a San Francisco-based technology company. The number of users has soared
from 700,000 last autumn [=2006] to 6.2 million. (...) [it's currency] Linden
dollars can be freely exchanged for real American dollars. On an average day.
about 750,000 pounds changes hands.[33]

The case of Linden dollar itself would make a topic for a book. It is actually
a virtual currency, that is by far closest to be called real money. The most
apparent reason for that is Lindex, a working market where Linden dollars are
traded for USD at daily volumes mentioned above. The stable exchange value of
Linden dollar, strongly encourages entrepreneur activity in virtual world. The
stability, which can be seen in Figure 6, can largely be explained by regime under
which Linen dollar operates, which up till now it might be seen as managed
float. Operator of SL - Linden Lab has been deliberately maintaining stable
exchange rate by issuing additional dollars, and selling them at Lindex whenever
its market price went up.

But a real test of devotion of Linden Lab to keep its currency stable has not
yet come - we have up till now not seen the case of Linden dollar significantly
depreciating below target exchange rate. As soon as demand for it stops exceed-
ing supply, Linden Labs will be supposed to intervene in favor of own currency
- which will be costly in terms of USD. Up till now they had an easy job, to
manage floating currency and make profit by selling it at the same time. Now,
currency seems to be almost at fixed rate, but Linden Labs does not have any
obligation to sustain it so - which they probably won't do, if it should not be
profitable in long run. After such hypothetical release of Linden dollar into free
floating regime, its value will also be determined solely by demand for goods
sold in virtual world. It might perhaps keep some of its value and become a
really competitive currency.

However not even Second Life is free of trouble: It is a land of siz mil-
lion citizens with no police force, no courts and no tazes. The fast-growing
economy is lightly controlled, and banks and the stock exchange lack even basic
requlation.[33] However this gradually stops being the case, in 2008 Linden Labs
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Figure 5: Lindex historical development - volume[34]
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introduced strict policy of bank licensing[35] to prevent further banking frauds,
which was an important next step of strengthening the virtual currency - that
now actually may bring positive and reliable interest, like real currencies do.

Last thing to mention is, that even though I found no record of Linden dollar
being persistently used in real-world transactions, other most interesting events
are reported - that whole real world businesses relocate their activity to Second-
life. Fields like education[37][36], or marketing [38], might tap serious potential
in using virtual environment - and they actually do. This work is no place for
assessing such trials, the point here is that by moving some part of business
into virtual world, entrepreneurs help to stabilize demand for virtual currency -
reinforcing its acceptability in transactions and also giving it potential to really
serve as a storage of value.

5.3 Outlook for virtual currencies

Once a monetary standard has been selected, network effects make that standard
difficult to dislodge without coercion, especially by an imagined money with no
base of current users.[8] In this statement, Selgin and White give us a hint
about how to challenge their conclusion. It is the lack of base of current users,
that makes emergence of new currency impossible. How come? Let'’s once
again return to the Menger’s line of thought. Did precious metal money have
base of users, when they started to compete against older, and well established
currencies? No, but precious metals themselves did. And this is exactly the
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point, which Selgin and White (and many others) are possibly missing: the
initial base of users needs not to demand emerging currency for further monetary
use. Once this currency is commodity based (just like golden standard bank
notes), in early stages of evolution it may derive its exchange value primarily
from the value of commodity it represents - regardless if it is gold, or virtual
assets. Once after some individuals start using it purely as a means of payment,
the demand for it further grows making the base even more solid. But this is
already beyond our question of unbearability of initial Nash equilibrium - which
we now consider as solved for commodity-backed currencies. But what about
the second stage - can such currency today attract more users?

We got used to fiat money, and return to commodity money seems unthink-
able. There has been plenty of academic discussion about this topic, and I am
neither going to extend nor to summarize it. Let me just end this chapter by
an open line of thought: Perhaps the most supported argument for implau-
sibility of commodity based money is unstable behavior of market with given
commodity. Evolution of economy and technology may influence both its supply
and demand in unpredictable manner, which poses serious threat to the derived
currency. Now consider nature of virtual goods, with monopoly producer who
strictly defines rules of their production and use. Are they subject of such shocks
as well? If issuer was able to sustain demand for them °°, would they be able
to penetrate much more markets than presently QQ coin or Linden dollar?

Many economists argue that this really can’t happen. Issuing of currency
has the properties of natural monopoly, and once established, the monetary
authorities can “get away” with a great deal of monetary misbehavior before
loss of market to competing currencies poses any significant problem[5]. This
however does not mean, that there cannot emerge new currency which will not
drive traditional ones from their markets, but will be naturally dominate new
ones - like those with virtual goods.

It however still remains open question, whether such markets are sustain-
able. The motivation for deliberate inflating of currency, implicitly depends on
expectations of the issuer. In our case of commodity backed money, the relevant
expectations are those about future development of that commodity’s market.
For our specific topic of virtual worlds, it is needed to broadly address issue,
which we haven't mentioned much - the profit maximizing behavior of currency
issuer, who is also the monopoly producer of its underlying commodity. Income
duality of such agent poses challenge for further research - profits from inflating
currency and sustaining profits maintaining artificial scarcity of produced com-
modity are clearly not in accordance. Further examining their trade-off might
provide interesting theoretical results.

50Which today is certainly not - but remember that virtual economies experience the very
first decade of their existence. We may well imagine an Blizzard-like issuer, sustaining demand
for virtual currency by continuously updating virtual content (canceling out falling demand for
underlying commodity, which is here because of negative network effect), but without inflating
the currency itself. Such (very hypothetical) issuer would be able to sustain exchange value
of own currency. and hence be able to compete with modern fiat currencies.
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6 Conclusions

The major contribution of this work lays in fact, that it (perhaps as a first work
in this field) analyses virtual economies, especially economy of World of War-
craft, using standard economic and econometric tools. This was made possible
by quite elaborate retrieving of unique dataset, from Real money trade (RMT)
companies and from the inside of WoW economy. Author is far from claiming
that all his findings are correct. Main contribution of this work lays rather in
mapping potentially very fruitful research area of WoW economy, and posing
some hypotheses which - even if only by being proven wrong - should help our
understanding of virtual economies,

The work finds surprisingly high effect of RMT on WoW economy, actu-
ally arguing that it is major cause of changes of in-game price level. which is
even more surprising when we realize that RMT is officially banned in WoW.
Author argues, that serious inflation observed in WoW over last years was pri-
marily caused not by RMT traders (as Blizzard - the company that runs WoW
- argues), but by changes in EUR-CNY exchange rates and by game patches
released by Blizzard itself.

In second, more theoretical part of paper author proposes a model, which
tries to explain motivation of issuer of virtual currency to inflate it. As most
probable cause he sees negative network externality of all virtual goods sold,
and a finite horizon of profit-maximizing issuer. Under such conditions he finds
it optimal to maintain artificial scarcity of virtual goods, by selling it even above
standard monopoly price benchmark. The model proposed is possibly not only
relevant to producers of virtual goods, but also those of fashion goods or high-
tech consumer electronics, which show similar properties.

Final part of the work lays some new arguments to theory of free currencies,
grounded in ideas of Karl Menger regarding evolution of money. In particular it
supports the idea, that virtual currencies are in fact commodity money backed
by virtual goods, and that they might have potential to be persistently used as
means of payment in real transactions, side by side with real currencies. Al-
though many authors deny for such possibility by addressing the current state
as Nash equilibrium, natural monopoly or even public good, their denial of fur-
ther evolution might be seen rather as Schumpetarian lack of imagination, than
a real argument.

Through whole work, author has suggested several directions where further
research might go, and plans to engage in it as well. More importantly he in-
tends to keep and further extend very original datasets used in this work, and
make those available to other researchers.

What this work has not touched at all is the dimension of RMT from point
of welfare economics. The fact itself, that 400.000 Chinese workers today en-
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gage in production of “assets™ which might be created by will of game operator
and a single mouse click, is quite alarming. Such line of thought also leads to
tempting idea of Blizzard company seeking extra profit by directly selling own
virtual currency.

Despite of effort to make text understandable for an economist without any
prior specific knowledge of virtual economies, some arguments are possibly hard
to follow. Author hopes that this work has helped to improve readers under-
standing of this topic to reader, and in advance apologizes for any confusion
caused.
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7 Appendix

7.1 Data collection methods

Price indices - API and MPI Over 33 days I created snapshot of data of all
items available at acution house (AH) at the moment, on each of 12 chosen Eu-
ropean realms. This was done using third party Auctioneer plugin, for standard
WoW client software. Afterwards I programmed an parser, able to transform
data saved by Auctioneer into MySQL database. The parser has been deliber-
ately written in PHP language, so that I could provide it as a service for other
players in form of online script available here http://www.mmometrics.org/aucdb2/

Purpose of this was also to collect additional data, beyond my observed 12
realms - which was successful. This is how for example some data from US
realms were obtained - however not at regular basis that would be satisfactory
for use in broader statistical analysis.

Once I had broad panel of observations (8.5 millions of items), regarding
mainly item type(I) and buyout price (P), I started to choose reliable basket.
Problem of my observations was, that not all (of 35.000) item types are available
at AH each time. Hence we can not observe all prices from each snapshot. This
lead to problem of choosing right basket - it needed to be broad enough to really
capture overall price level, but not too broad to contain items for which there
was not enough data available. For following procedure (including choice of
consumption basket) I programmed a software - potentially reusable on larger
dataset.

Using a rule of thumb, that item going into consumption basket needs to be
observed at least in 90 % of observations is chosen a basket of 300 most traded
item types. Then an average minimum price, and average price are computed
for each item type I from chosen basket an as follows:

il :
AMPr = 5= RZTannle,R,r(Pt)

1
AP = R*T ;Tavg.em.r(l’:)

Where sum over R and T stands for all combinations of realm and time,
where was observed at least one item of type I, that is where set of items Ip, 1
was not empty. That means we sum over maximuin of 33 ¥ 12 = 396 snapshots.
Now, once we have these aggregate prices we can actually compute price index
for each realm / day combination, using these averages as weights:

1 Z minierp 1+ (F)

MPIpT =5
AT = Saall  omy, AMP
1 avgietq (i)
APIpr=1e—1 D AP,

ISr7l I€S(R,T)
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Where Sg.r is a set of item types from consumption basket, observed in
time T on realm R. As a result we got two panels of indices measuring price
level - while M PI is more sensitive to Gold inflows. and better reflects actual
availability of goods(in terms of price). it is also more volatile. Note that we
generally used more stable average price index for estimating longer trends with
more variables, and more sensitive minimum price index for simpler equations
with less variables, where is lesser danger of overspecified model capturing its
larger random noise. However all regressions reported in this work have shown
similar results for both indices (which is certainly not case of all models I tried),
so their result are to be considered a little more robust, than statistical indicators
report.

It might be subject of critique that I did not take into account possibility
of changing consumption basket. Especially because my measurement took
place in time of 3.1.0 patch, when new items have been introduced, there is
good reason to suppose that consumption needs shifted - for which my fixed
basket did not account. To defend my approach: the consumption basket did
typically not contain any of items that might be substituted for newly introduced
ones (weapons and equipment). The most traded goods at AH (which has
been chosen into consumption basket) are resources for creating those items,
whose supply did not change during patch, and which have been most probably
consumed prior and after patch in roughly same proportions.

RMT Data Some part of data (year 2008) was achieved from Goldbuster
company, in form of SQL database dump. The data from 2009 was collected
directly from websites of 5 major Gold sellers (IGE, Swagvault, Bankofwow,
Guydgame and MySuperSales)®!, where they report actual prices for each realm,
and in case of Swagvault company also daily sale volumes. For those purposes
I programmed a web crawler, which automatically collects such data. Even
though in this work I used only time series of 75 own observations, the crawler
keeps on collecting data, and will possibly provide reliable dataset for my further
research. Also I am going to publish the datasets to be available for other
researchers on my prepared mmometrics.org website.

Since RMT companies publish all of their prices in USD, the data needed to
be recalculated to other currencies as needed. For these purposes I used time
series from ECB modified as follows.

FX data As a source of data has been used panel from ECB available here:
http://www.ecb.int/stats/exchange/eurofxref/html/ index.en.html However, here
the rates are reported only for workdays, and our other observations were made
7 days a week (this was perfectly reasonable - in fact the activity on WoW
realms peaks on weekends and holidays - and so posibly do RMT sales). Hence
for filling in missing FX data I used simple linear interpolation.

51For estimate of total RMT market shares (not only WoW) of those companies see
http://www.mmobux.com/articles/2270/ ige-thsale-and-friends-gold-seller-revenues-in-2007
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Choice of observed realms For both price and RMT observation simple
random sample of realms was chosen as all realms starting with A with rea-
sonably high population. Later on Drak'Thul and Emerald Dream were added
because potentially interesting properties - high Czech population, and possi-
ble high number of Gold farmers. Later on I made also one-time snapshots of
several younger realms, however the age of realms in panel data used in most
estimations is the original one without young realms.
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7.2 Other results and figures

Figure 7: Artificial scarcity producer beaviour with small dampening effect
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Figure 8: Artificial scarcity producer beaviour with large dampening effect
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Figure 9: Price stability of good with constant production cost
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Figure 10: Price shift after production cost change - example 1
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Figure 11: Price shift after production cost change - example 2
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Figure 12: Average Gold prices across various Realms
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