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About Virtual World & Virtual AssetAbout Virtual World & Virtual Asset



Virtual World : Definition

§ Virtual World : A network space where users set up their own 
avatars to interact with others by sending/receiving digital 
information under the rule of a specific social model 
electronically programmed by the service providerelectronically programmed by the service provider

§ Type of Virtual World
§ SNS Services : Facebook, Cyworld

§ “Virtual Worlds” : Second Life

§ Online Games : World of Warcraft, Lineage  
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Virtual Asset : Definition

§ Virtual Asset : Objectives defined over a Virtual World, which 
have the following properties : 

§ 1) Objectives are durable 

§ 2) Property right of the objective is assigned to a specific § 2) Property right of the objective is assigned to a specific 
person (avatar) in the virtual world 

§ 3) It is possible to transfer the property right to another 
person (avatar) by the rule of the virtual world

§ 4) There is at least a person who has a positive amount of 
willingness-to-pay for holding the property right of the 
objective 
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Virtual Asset : Classification

1) Game Item, Sword of Emperor in MMORGP(Lineage)
2) Game Item, Phantom Armor in MMORPG(Lineage)
3) Game Item, Castle of Giran in MMORPG(Lineage)



Online Game : Definition

§ Online game is defined as a game played over computer 
networks, now typically on the internet : A Virtual World

§ If game players need internet connection to play a game, the 
game can be viewed as an online game
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Game Industry Overview

§ World Game Industry
- Total Revenue of $116 billon (2009)

- Genre
§ Arcade games§ Arcade games
§ Personal Computer games (Offline)

§ Video games
§ Online games
§ Mobile games

§ Online game (World) : Virtual World

- Revenue of $12.6 billion (2009)

- The fastest growing genre with the growth rate of 21.9% (2009)
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Industry Overview: Online games (World)

2007 2008 2009 2010 (E) 2011(P) 2012(P)

U.S/Canada Revenue 1,488 1,717 1,780 2,150 2,509 2,885

Growth rate 26.8% 15.4% 3.7% 20.80% 16.7% 15.0%

Europe Revenue 1,599 1,973 2,039 2,522 2,937 3,333

* Million dollars

Europe Revenue 1,599 1,973 2,039 2,522 2,937 3,333

Growth rate 37.7% 23.4% 3.3% 23.7% 16.5% 13.5%

Asia Revenue 5,413 6,632 8,762 10,631 12,486 14,899

Growth rate 31.4% 22.5% 32.1% 21.30% 17.5% 19.3%

Total Revenue 8,501 10,322 12,581 15,303 17.932 21,117

Growth rate 32.0% 21.4% 21.9% 21.6% 17.2% 17.8%
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Game Industry Overview (Korea)

§ Korean Game Industry (Source: 2010 White Paper on Korean Games)

- Total annual revenue (2009): $3.9 billion
- Revenue from Online Games (2009): $3.16 billion - Revenue from Online Games (2009): $3.16 billion 

§ Online games became dominant
- About 81.1% of total market share
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Game Industry Overview (Korea)
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Online Game Overview (Korea)

§ Estimated number of Online game users
- Population (2008) : 48,600,700
- Estimated on-line game users (2008) : 20 million

§ Cf) U.S : 68 Million Online game users 
(2009: including 3.1 million “hardcore” gamers)(2009: including 3.1 million “hardcore” gamers)

§ Growth rate is still over 37.8% in 2009 (Source: 2010 White 
Paper on Korean Games)
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“Korean Wave”: K-Pop? K-Movie?



Export comparison, K-waves (2011)
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A Quick view of Development/Publishing
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9 ~ 14, 20%
35 ~ 

39, 9%

40 ~ 44, 8%
45 ~ 49, 4%

Age distribution of Gamers in the Korea(2004)

13 ~ 17, 20%
35 ~ 44, 27%

Age distribution of Gamers in the US(2004)

Digression : Are Games played by children only?
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Digression : Are Games played by children only?

Age distribution of Virtual Asset Trader, IMI 2008
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Source: KDI (2011)



Virtual Asset Trading in KoreaVirtual Asset Trading in Korea



Virtual Asset Trading Brokerage Services

SellerSeller BuyerBuyer

Virtual Asset

Money
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Virtual Asset Trading Volume of the 
Two Major Firms : About $1 billion, Annually

Unit: Hundred million KRW = about Hundred thousand US$   
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ItemBay Source: KDI (2011)



Monthly Trading Volume
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Trading Frequency, Volume by gender

71.6% 28.4%Trade Frequency

Male
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Purchase/Sales Ratio, conditional on gender
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Virtual Asset Trading Ratio, by categories
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Virtual Asset Trading Ratio, by categories

Month/year ITEM Account Game Money ETC

Jan-09 20.90% 9.80% 66.50% 2.80%
Feb-09 20.50% 9.40% 67.50% 2.60%
Mar-09 18.30% 7.30% 71.80% 2.60%
Apr-09 17.70% 7.20% 72.40% 2.70%
May-09 17.80% 7.90% 71.30% 3.00%
Jun-09 18.00% 8.10% 71.10% 2.90%
Jul-09 17.70% 7.80% 71.70% 2.80%
Aug-09 18.00% 7.40% 71.80% 2.80%
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Aug-09 18.00% 7.40% 71.80% 2.80%
Sep-09 18.80% 7.00% 71.60% 2.60%
Oct-09 17.30% 7.40% 72.70% 2.50%
Nov-09 16.40% 7.10% 73.90% 2.50%
Dec-09 16.40% 6.70% 74.40% 2.60%
Jan-10 16.30% 6.90% 73.70% 3.10%
Feb-10 17.70% 7.80% 71.70% 2.70%
Mar-10 17.40% 6.90% 73.00% 2.70%
Apr-10 16.40% 6.10% 74.80% 2.60%
May-10 15.50% 6.00% 76.00% 2.50%
Jun-10 15.10% 6.20% 76.10% 2.60%
Jul-10 16.10% 6.10% 75.50% 2.40%
Aug-10 16.10% 5.70% 75.90% 2.30%
Sep-10 16.50% 5.60% 75.50% 2.30%
Oct-10 17.10% 1.10% 77.50% 4.20%
Nov-10 16.60% 0.00% 78.80% 4.60%
Dec-10 16.30% 0.00% 79.00% 4.70%



Two Types: Buyers and Sellers

Natural Log, The amount of (Sale – Purchase)
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2010, ItemBay Data



Virtual Asset Trading in China = About 4.3 billion 
Annually
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Demand Estimation of Virtual World Industry

with Virtual Asset



Dataset for the estimation

§ Market: 
- Region-Time pairs: 16 regions, 24 months (384 markets)

- Number of Games: 34~40 per market

§ Quantity: Playtime and average playtime
- Gametrics Database, Region-Month pairs 

§ Price : Monthly Game Price, Internet Usage Fee
- Monthly, by games 
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Dataset for the estimation

Province
# of IPCA members

Sample size
2009 2010 2011

Seoul 4,917 5,007 4,305 290
Gyeonggi 4,863 4,636 3,018 199
Incheon 1,168 1,121 712 47
Daejeon 614 635 411 27

Internet Café Sampling for the price, by Region
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Chungbuk 646 654 416 27
Chungnam 814 855 549 36
Gangwon 746 754 556 36
Gyeonbuk 1,171 960 698 46
Gyeongnam 1,316 1,311 1,005 66
Daegu 765 887 523 34
Busan 1,359 1,433 871 57
Ulsan 440 523 325 21
Cheonbuk 798 911 535 35
Cheonnam 698 768 491 32
Gwangju 831 751 524 34
Jeju 350 341 201 13
Total 21,496 21,547 15,140 1,000



Demand Estimation : Discrete Choice Model

§ Choice Sets

- Assumption: “Average playing time and Average Revenue 
for items” of each game in the market makes a discrete 
choice option for consumers 
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Game A: 30 hours/month, $10

Game B: 45 hours/month, $12

Game C: 15 hours/month, $6

Consumer

Outside Option

…



Choice Sets – How good is the assumption?

§ Logical Justification: Consumers enjoy the socialization 
activity as an indivisible discrete unit
Ex) Dancing, Sudoku, Crosswords, Minesweeper: If you stop when you 

are on the half way of completing the mission or quest to show 
off, the utility can even be negative.off, the utility can even be negative.
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Choice Sets – Do buyers choose only one game in 
one market?

§ It is true that players may play multiple games in reality. 
However, it is not a bad approximation of the reality in a 
sense that the data set is composed of monthly panel, and 
according to a survey, the average number of games the 
players play is around 2.5, and in general players have their players play is around 2.5, and in general players have their 
“main” game to play for a period of time even though they 
play multiple games (Source: 2008 White Paper on Korean Games)

§ Also, according to a survey, the average rate for a consumer 
to switch to another game in a month is around 15%
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§ Individual Utility

Demand System Estimation : Nested Logit

Virtual Asset 
Trading 
Volume
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Endogenous Variables Instruments

Price: Monthly Game Price 
Lagged Variables 

and Internet Café Usage Fee

Summary of Instruments

Virtual Asset Trading Volume 1. Lagged Variables

2. Policy Variable (Prohibition of Youth Trading)

Size of Network Lagged Variables

Within Nest Market Share Characteristics of other firm's product (nest)
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Demand System Estimation : Nested Logit

§ Under the Nested Logit specification: Virtual Asset 
Trading 
Volume
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Generalized Method of Moments

§ The Criterion Function and Moment conditions
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Variables Model I Significance Model II Significance Model III Significance
IV X O O

Virtual Asset X X O

Constant -4.977018 ** -5.080568 ** -5.609492 **
0.0483589 0.1325843 0.2622165

Price 0.00000244 ** 0.000000515 ** -0.0000227 **
0.00000014 0.00000025 0.0000058

log(Group 0.7799663 ** 0.5958106 ** 0.2647813 **

Estimation Result
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log(Group 
Share) 0.7799663 ** 0.5958106 ** 0.2647813 **

0.0040072 0.013625 0.0816698
VA Trading 5.07E-10 **

1.24E-10

Network 0.00000124 ** 0.0000018 ** 0.000000627 *

2.02E-08 4.73E-08 0.000000324
Min OS -0.0477032 ** -0.068679 ** -0.440428 **

0.0058515 0.0096078 0.0980786
Max OS 0.0475858 ** 0.0680611 ** 0.4400395 **

0.0058433 0.0095957 0.0981286
Min CPU -0.0006229 ** -0.0011486 ** -0.0010161 **

0.0000995 0.0001661 0.0002974

* Significant at 5%, ** Significant at 1% 



Variable Model I Significance Model II Significance Model III Significance
MAX CPU 0.0003205 ** 0.0001308 ** -0.002247 **

0.0000658 0.0001092 0.0006408
MIN RAM 0.0045709 ** 0.0078406 ** -0.0115513 **

0.0002283 0.0003754 0.0050013
MAX RAM -0.0022814 ** -0.0035419 ** 0.0068612 **

0.0001128 0.0001829 0.0026654

MIN Graphics 0.0014762 ** 0.0026557 ** -0.0160339 **

Estimation Result : Continued
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MIN Graphics 0.0014762 ** 0.0026557 ** -0.0160339 **

0.0002622 0.0004214 0.0046058

MAX Graphics -0.0000931 0.00000034 0.0350355 **

0.0002145 0.0003597 0.0085878
MIN HDD -0.2464565 ** -0.4817247 ** 1.409871 **

0.0093552 0.0178586 0.4711092
MAX HDD 0.2596112 ** 0.5031724 ** -1.727507 **

0.0095454 0.0182243 0.5541793
Time Trend 0.011049 ** -0.0037644 0.0323029 **

0.0020609 0.0058426 0.0132451



Estimation Result : Elasticity

§ Own Price Elasticity, product j 

§ Cross-Price Elasticity, product j,k

§ Within Nest
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§ Within Nest

§ Cross-Price Elasticity, product j,k

§ Out of Nest



Estimation Result : Elasticity

§ For an Average Product, Own price elasticity = 2.67
§ For 1% price increase, the demand will go down by 2.67%

§ For an Average Product, Trading Volume Elasticity of Demand 
= 1.283

-41-

= 1.283
§ For 1% increase in the Monthly Trading Volume of Virtual 

Asset, the demand for the Virtual World will go up by 
1.283%

§ For an Average Product, Network size Elatsticity of Demand = 
0.164
§ For 1% increase in the size of the Virtual World users, the 

demand for the Virtual World will go up by 0.16413%
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