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There saw they, besides, the strangest being,
loathsome, lying their leader near,
prone on the field. The fiery dragon,
fearful fiend, with flame was scorched.
Reckoned by feet, it was fifty measures
in length as it lay. Aloft erewhile
it had revelled by night, and anon come back,
seeking its den; now in death's sure clutch
it had come to the end of its earth-hall joys.
By it there stood the stoups and jars;
dishes lay there, and dear-decked swords
eaten with rust, as, on earth's lap resting,
a thousand winters they waited there.
For all that heritage huge, that gold
of bygone men, was bound by a spell,
so the treasure-hall could be touched by none
of human kind

- Dragon Kill Loot Table, circa 700 CE.

I.  Introduction

This piece briefly describes the self-enforcing and non-pecuniary resource allocation system used by players in virtual worlds to allocate goods produced by a combination of player effort (the effort required to organize a group and overcome challenges) and the game itself (which “generates the good” – the input here is the time of the design staff).  For historical reasons, these systems are commonly called DKP – Dragon Kill Points.   The following is an attempt at a fun, not a thorough, discussion of the subject and some of the puzzles it raises. Gamer jargon is italicized.
II.  Description: Raiding, Dragon Kill Points
1. Raiding and Loot Allocation

In a virtual world, the design staff create challenges.  Groups of players (commonly forty or more) must coordinate efforts over a long period of time in order to receive rewards from overcoming the challenges.  For example, a group of people might band together, enter a dungeon, fight their way to the bottom, kill a dragon, and then distribute the treasure the dragon hoarded.  
From a coordination perspective, these collective actions are non-trivial. There are two time scales involved. First, a cohesive and persistent group structure (a guild) must be built and maintained over the course of many months if not years. The size and cohesion of the guild must be such that a force of 40 competent players with a wide variety of different character skill sets can be deployed at a given time. It matters that the same people work together again. 

The second time scale involves these scheduled deployments, raids, which last for at least a few hours and often days. A raid force requires sustained involvement by the 40 players throughout the entire raid period. 

Given the intense time commitments at both scales, the problem is how to allocate the loot (treasured items) that result from a successful raid.  Players care deeply.  Fights break out.  In order to maintain social cohesion over the longer time scale, DKP systems evolved to enable swift and equitable distribution of rewards at the shorter time scale, that is, after successful raids.  
Fig. 1: The Dragon’s Dead! Smile for the Camera!  Now, to allocate scarce resources.
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Allocation is problematic because rewards drop in huge, discrete lumps. The Dragon Grimgnaw is known to have a loot table indicating a 5 percent chance per kill of dropping just one of twenty items. Each of the twenty items is known far and wide as THE item to have for one specific kind of character – a legendary dagger for a rogue, an epic helmet for a warrior, a treasured tome for a wizard. Thus while the entire raid force knows the loot table, it knows nothing ex ante about the drop (the item the dragon actually has on it when inspected after being killed). What to do about the unfortunate wizard who participates faithfully in 40 raids, waiting for the Tome of Rational Choice to drop, only to have it go by random allocation to the other wizard who just starting raiding today? 
2.  The Legal Framework

The driving characteristic of DKP systems is that they are entirely self-enforcing.  Game companies are concerned that property rights in virtual property will affect their intellectual property rights.  Thus, by contract, all players must agree when they enter the game that they do not own anything they gain by playing the game.  (This is overwhelmingly observed in the breach – players buy and sell virtual property in a thriving grey market.)  

That these systems function autonomously from court enforcement is wonderful, given the stressors on the system.  It’s important that the people who care so deeply about the reward objects have been drawn into this particular kind of activity because of its intense challenge level. Active raiding requires maturity, mental acuity, strategic vision, and well-developed social skills.
 As a type of fun, it’s attractive to high-skilled workers (including, based on our experience, professors, engineers, IT workers, CEOs, and professional athletes). The next best alternative for this player base, relative to this activity that eats seven hours per raid over a period of three days, has considerable value.  Loot makes a powerful difference in terms of subsequent raid effectiveness, as well as social standing. Players with poor gear (accumulated weapons and equipment) are not invited to the best guilds. The utility involved is not trivial.   Emotions run high: often a better predictor of litigation than money.  Yet these systems survive without any recourse to courts and in the absence of any intervention from the game’s developers.
3. Leftovers: a Data Set

Data from events attended is carefully logged by DKP communities; every transaction is recorded and points redistributed.  
Fig. 2.  Screenshot of Leftovers DKP Database.
[image: image2.png]lember Standings - Microsoft Internet Explorer

Ele Edt View Favortes Toos Help

Ow - © HBG Lo o @ 2% 5-LE B

e €] e fefoversaing engpans imenberssh

Filter: [vone v
Name Rank Lovel Class Earned  Spent  Adjustment Current LastRaid
O 1 aayric STR 60 Warrior 288.05 375.00 2349 -110.44 /08 |
O zasw sTiRe &0 g asse w000 asas as0s7 10ume
O 3 asoowar Public 60 Warlosk 1016 000 aa7 semt 10a1me
O 4 acelow ) Public (1) 60 Mage 1507 000 625 i aooems
O s acidone Public 0 Hunter 12035 000 s w022 aoaume
O 6 ackis Public 60 Warrior 2367 2500 1257 as70 082906
O 7 adamin sTiea @ Rogue 57.49 2000 680 st 10206
O 6 adensma (La) Unked sk 6o prisst 513 0.0 0.0 513 10/05/06
O 9 adenna (L) Public (M) 60 Rogue 4z sso sz Jost aoaume
O 10 adranus Public &0 g w225 4000 5238 1461 10/07/06
O 1t aeraiyan (L) STRQUM 60 Druid 1862 1300 4LsS 773 aoaume
O 12 aerebelle sTea 60 Warlosk 142758 08500 2641 A617 100ems
O 13800 Public 60 wWarrior 483 1000 ass 520 aoaume
O 14 Alsunt (L) STRQUN 60 Mage 128838 114000 589 019 10/11/06
O 15 alden TR 60 paladin 7054 sevo0 1687 65 1006/06
O 16 alnsomi Public @ Rogue 600 0.0 0.0 600 10/11/06
O 17 almns sTR @ Rogue we7sz 102000 3552 a1 10/09/06
O 16 akey sTiRe 60 Warlosk swsss  owo0 5239 661 10/03/06
O 19 alete Public 0 Hunter 13 smo0 1477 s 0529006
O 20 sTiRe 60 paladin 181377 159500 -36.28 249 10106
O 2 amsrs Public &0 Drid a7.08 w000 647 asse 1002706
O 22 anastrisns (LA) Unked sk 60 prisst 97.64 s000 235t 2305 w106 | @

& © Intermet





The Leftovers are a large group of players that have worked out a market in points in order to be able to draw in a large circle of players.  Players from different guilds can participate, meaning that this organization is the highest allocative body in the entire population of gamers who have access to this one gaming arena (the game server Silver Hand in the game World of Warcraft).
 The points are earned by attending raids that generate loot.  Points are spent in order to take priority on loot.   

The Leftovers system has several interesting characteristics.  First, it is “zero-sum.”  The amount of points gained by any party is matched to points lost by someone else.  An item that costs the purchaser forty points results in a one-point gain to everyone else in the raid.  
Prices in the Leftovers system are set by the “government.”  The governing body sets prices based on a number of criteria.  For example, specialized gear is less desirable, since it is only useful in very limited circumstances.  Yet it is necessary that raiders have that kind of gear in order for the raid to progress and learn more content.  Thus, the Leftovers price list includes a half-price discount for that kind of gear – incentivizing people to buy certain gear that helps the group (but not the individual).  The price-setting also prevents collusive bidding
Fig. 3.  Raid History and Points Allocation from a Single Player’s Records.
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Even though prices are set, there is still meaningful bidding because there is no limit on negative points spending.  Even though the points remain the same unit at the high and low ends of the spectrum, the points mean more to the high-ender, since they place him within reach of the most desirable pieces.  The person at the low end has no incentive to conserve, and thus purchases many more low desirability pieces.
Governors of the system are chosen by a test of fortitude. Candidates must hold a burning coal in one hand while running the entire distance from the tannery to the well. Those who fail are bound and thrown into the peat bog.  (Or, less amusingly, leaders are chosen through a combination of democratic selection and community attrition – as people leave the game, those who have garnered some community support join the price-setting  junta.)

The Leftovers data set represents merely one of a number of different options.  For example, the system could be non zero-sum at the cost of suffering inflation.  The prices could be set by bidding rather than fiat.  All of these are features found in other DKP systems.  
Groups understand quite clearly that their choice of points system has allocational effects.  For example, in the beginning of the Leftovers group, when group cohesion had not yet formed and the group was attracting new members, the group used a completely random allocation system – anyone who joined an event had a chance of taking home valuables.  As the group matured, the allocation system moved to a weighted random roll: now, long-time participants had a large statistical bump up over newcomers; but newcomers had an interest in coming along even for a single event.  Once the ranks of the Leftovers filled with committed and competent players, the system changed again: a straight points system (the one shown above) was adopted, to retain long-term players who were being recruited by other organizations.   And so on.

III.  Puzzles
The following sections mull the interesting characteristics of DKP systems and of the environments of artificial scarcity in which they evolved.

A.  Non-Pecuniary Resource Allocation Systems
As mentioned above, the game companies have attempted to limit the grey market in virtual goods by contract.  They also do so by code: in some systems, once a player has acquired an item, it becomes soulbound – that is – untradeable.  Thus, the only way for a player to gain the most valuable items is to be present when the dragon is slain.  

As a result, there is no way to trade an item once it is possessed.  The transaction must happen over the smoking corpse of the monster, and is irreversible.  Although money at the moment of success could come into play – “I’ll pay you 200 gold pieces to let me loot that...” it does not.  There is a sense that payment must be payment in kind – the time needed to generate the loot.  
Thus money – either gold or dollars, the two are exchangeable on the grey market – is not a useful medium of exchange.  DKP fills the gap, and makes possible the exchange of time (spent on those raids in which an individual is not compensated) for goods (obtained on those raids in which an individual wins loot).  DKP is a private money system that binds a given raiding community.  An analogy would be trading draft picks in sports systems – the system only works if the players are all bound to accept the draft choices; otherwise the trade in draft picks wouldn’t have value.
The value of this private money system to raiding groups is as much social cohesion as it is in enabling gainful trades.  DKP can only be redeemed within the raiding group, creating a lock-in effect.  This, in turn, gives teeth to all other group rules – the sanction is removal from the group, and thus lack of the ability to redeem points.  
The success of these non-pecuniary systems might bear interestingly on regulatory attempts to eliminate trades by targeting the money supply and eliminating liquidity.  For example, where virtual worlds can run casinos for virtual currency that can then cash out to real money, one might question the effectiveness of the much-publicized ban on bank payments to offshore gambling sites.    
B.  Self-Enforcement: Repeat Play and Intermediate-Knit Groups.
What is new about DKP systems is not that they use any novel concept to enforce norms without courts.  Rather, what is startling is the effectiveness of these measures.  DKP systems rely on the old saws: repeat play and social connections.  As long as the expected rewards of future raids exceeds the value of a bad act in the present (the verb ninja applies here to acts of loot theft – as in, “Don’t ninja the sword”) the system is stable. 
Social connections in the real world also play a serious role.  Players come to the game in small groups of friends; the raiding groups are often comprised of several such groups.  Players who are not friends when raids begin become friends (or must be) as raiding continues day after day, month after month. Thus, each small group has real life information about the other members of the small group, even though no-one in the raid has information about everyone else.  Where a group of forty strangers might lead to opportunistic behavior, a group comprised of smaller social groups with more information about each other doesn’t.
   

Due to an odd confluence of issues in the World of Warcraft game, we have a great test.  Normally, loot is locked in the sense that only someone designated by a code-enforced rule can access it. However, due to an early bug in the game that prevented some people from being able to pick up loot, most raids leave loot entirely accessible to anyone in the raid.  Being unlocked by this convention, loot can be grabbed by anyone. Thus, theft is an option.  Further, Blizzard Entertainment, the designers of World of Warcraft, decided to permit character transfers to other servers.  Thus, it is the simplest matter in the world to steal goods, and transfer to another server where one’s reputation is unknown (there are hundreds of servers and no information system to maintain reputations across them.)  In fact, it is unclear that Blizzard would take any action against a person who had done so, since the other members of the raid have no ownership interest in the goods. Yet, with millions of subscribers, over two years of game play, and zero “government” enforcement against bad actors, incidents of ninjaing high-end loot remain scarce as hens’ teeth.  
C.  Scarcity in Virtual Worlds

Loot generation is, for the game designers, a matter of a click of a button.  Once the designers have created the bitmaps and textures of the virtual object, and have assigned it game-relevant values, they could easily grant one of the objects to every player in the game at zero marginal cost.  

So, one puzzle is why we should view any of this as anything but a huge drain on society.  The driving intuition has to be that we will encourage this because people like it that way, and are willing to pay for it to be that way.  Artificial scarcity is fun.  Baseball card collectors experience excitement at the purchase of a rare card.  Stamp collectors likewise.  
What makes the specific manifestation of this phenomenon in virtual worlds potentially much more significant than these examples is the persistence and scope of the environment. Some people raid all day, every day, and sell much of what they capture on eBay for real money. In surveys, they say that they “live” in the virtual world, coming out only as necessary. The industry seems to be expanding steadily the variety, quality, and ease of use of the virtual worlds on offer. Who wouldn’t choose to quasi-live in their perfect fantasy world, if given the opportunity?  Further, we wonder: if inefficiency equals utility under these circumstances, where else does this occur? 
� Beowulf, Translation © Dr. Anne Savage, McMaster University.


� As testimony to the challenge level implied, note that this skill set has been mastered only by one of the co-authors. The other is comparatively hapless and has never seen a dragon fall.


� World of Warcraft has some 7 million subscribers worldwide, allocated to individual servers that handle about 10,000 players each. You might think of the Silver Hand community as a city of 10,000 people. 


� The wiki page at � HYPERLINK "http://en.wikipedia.org/wiki/DKP" ��http://en.wikipedia.org/wiki/DKP� contains further systems developed by gaming groups, and some of the allocational and political goals the systems further.


� Obviously the idea of an “intermediate-knit” group – a group of intimates engaging with strangers – is not ours.   See Lior Jacob Strahilevitz, Social Norms from Close-Knit Groups to Loose-Knit Groups, 70 U. Chi. L. Rev. 359 (2003).  The theory solves a lot of the problems of anonymity and group knowledge in virtual worlds and seems worth further thought.
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