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Abstract

Virtual worlds can allow experimental researchers to create and exam-
ine settings with far more institutional complexity than is possible in
a traditional laboratory setting. This document discusses how studies
with greater complexity can complement more traditional experimen-
tal methods for those who are studying financial reporting; explores
both the opportunities and challenges virtual worlds present to experi-
mentalists; presents some examples of how to implement complex insti-
tutions; and discusses how the costs and benefits of the virtual-world
laboratory vary across different experimental traditions.
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1

Introduction

“Everything should be made as simple as possible, but
not simpler.” (Commonly attributed to Albert Einstein)

One of the greatest challenges faced by accounting researchers is
the complexity of accounting institutions being studied. The finan-
cial reporting process involves managers, auditors, investors, informa-
tion intermediaries, and standard-setters interacting in an environment
governed by voluminous laws and regulations to describe increas-
ingly sophisticated business arrangements and changing competitive
pressures. Complexity presents particular challenges to experimental
researchers, because one cannot easily generalize from laboratory out-
comes to real-world outcomes whenever the laboratory lacks institu-
tional features that are likely to modify behavior and results.

In this paper, we discuss the possibility of using virtual worlds as
next-generation laboratories that can help experimental researchers
implement features of complex institutions that would not be feasi-
ble in traditional laboratory settings. This new technology, originally
developed for online computer games, lends itself very well to complex
economic settings with large numbers of agents interacting through

1
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2 Introduction

complex institutions for long periods of time. Thus, virtual worlds pro-
vide the opportunity to construct settings whose complexity approaches
that of the institutions that accounting researchers wish to study. How-
ever, because the settings are virtual, researchers can use experimen-
tal methods to control and manipulate institutional features (such as
accounting regulations) and environmental features (such as industry
forces) to allow clear causal inferences with limited reliance on econo-
metrics (Bainbridge, 2007).

In Section 2 of this paper, we elaborate on the role of experiments
in accounting research, with particular attention to the fact that exper-
iments in accounting focus on how individual decisions and aggregate
outcomes affect — and are affected by — accounting institutions. We
define institutions broadly, to include not only explicit structures like
laws and regulations, but also common forms of commercial interaction
(such as long-term contracts), standard practices (such as the issuance
of management earnings forecasts), and sociological or psychological
rules, norms and beliefs that are reflected in our social interactions
(Scott, 2007). The key argument in this section is that accounting
researchers can benefit from conducting more complex experiments in
more complex institutions, in order to extend our understanding of
accounting environments. While complexity is rarely the friend of the
experimenter, it is necessary to address many questions of great interest
to accounting regulators and practitioners.

In Section 3, we make the case that virtual worlds provide a natural
solution for those who want to conduct experiments examining complex
institutions. We begin by describing the key features of these worlds
that are likely to be of use to experimenters. These features include
an impressive array of tools for communication, information display,
and recordkeeping, as well as large populations of diverse users that
are easily accessed, trained and retained. Thus, researchers need only
modify platforms and communities that have already been developed
with tremendous financial investment by professional software compa-
nies.

In Section 4, we discuss the economies of two flagship examples of
virtual worlds, World of Warcraft (briefly) and Second Life (more exten-
sively). The key difference between these is that World of Warcraft,
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3

a world designed for game-playing, imposes a great deal of structure
on its economy, much like experimental economists do, by specifying the
institutions players can use and assigning players a number of goals with
predefined payouts. In contrast, Second Life merely provides a platform
in which residents can define and pursue their own goals. Because so
many complex economic institutions have arisen organically within its
confines, Second Life demonstrates that virtual worlds are easily capa-
ble of supporting such institutions. For example, Second Life boasts
financial markets that are quite vibrant, despite a complete lack of
regulation.

In Section 5, we provide a taxonomy of the most important oppor-
tunities virtual worlds present to the experimentalist. Virtual worlds
can support field experiments that require the cooperation of the world
developer, as well as field experiments that can be conducted without
the knowledge or approval of the world developer. However, the most
important opportunity is to conduct experiments that introduce closed
economies that are just as independent of the economies of the vir-
tual world as traditional laboratory economies are of the real-world
economy. We refer to studies using the last approach as ‘embedded
experiments.’

Embedded experiments represent the least radical and most man-
ageable deviation from traditional laboratory experimentation, so they
are likely to be the first method experimentalists should consider.
Because of this, we use Section 6 to describe some of the basic methods
that researchers can use to implement the most important institutions
for accounting research: property rights, contracting, production, and
reporting. The key goal of these methods is to allow for complicated
financial transactions to be executed and reported without requiring
either participants or researchers to devote much time to implement-
ing, administering, and enforcing them.

In Section 7, we discuss the challenges that embedded experiments
present to researchers, including the difficulty of verifying participants’
identities and controlling their communication and access to outside
information. These problems can be mitigated by using security proto-
cols that make undesirable behavior difficult or impossible; by reduc-
ing the financial incentives to engage in undesirable behavior; and

Full text available at: http://dx.doi.org/10.1561/1400000012



4 Introduction

by designing experiments to be robust so that undesirable behavior
does not interfere with the inferences that researchers wish to draw. In
Section 8, we discuss how the costs and benefits of the virtual labora-
tory vary across research traditions. The benefits are highest, relative
to the costs, in economics-based experiments, which are most likely
to require complex institutions, many participants and sophisticated
software tools to administer, while simultaneously being less suscepti-
ble to demand effects or a failure to control factors that would alter
psychological reactions.

Section 9 offers concluding remarks.

Full text available at: http://dx.doi.org/10.1561/1400000012



References

Anctil, R. M., J. Dickhaut, C. Kanodia, and B. Shapiro (2004), ‘Infor-
mation transparency and coordination failure: Theory and experi-
ment’. Journal of Accounting Research 42(2), 159–195.

Arkes, H. R. (1991), ‘Costs and benefits of judgments errors: Implica-
tions for debiasing’. Psychological Bulletin 110(3), 486–498.

Atlas, S. (2008), ‘Economic experiments in virtual worlds: Framing,
reciprocity & trust’. Unpublished Master’s Thesis, Tufts University,
Medford, MA.

Bainbridge, W. S. (2007), ‘The scientific research potential of virtual
worlds’. Science 317(5837), 472–476.

Berg, J., J. Dickhaut, and K. McCabe (1995), ‘Trust, reciprocity, and
social history’. Games and Economic Behavior 10(1), 122–142.

Bhojraj, S. and R. Libby (2005), ‘Capital market pressure, disclo-
sure frequency-induced earnings/cash flow conflict, and managerial
myopia’. The Accounting Review 80(1), 1–20.

Bloomfield, R. (1996a), ‘The interdependence of reporting discretion
and informational efficiency in laboratory markets’. The Accounting
Review 71(4), 493–511.

Bloomfield, R. (1996b), ‘Quotes, prices and estimates in a laboratory
market’. Journal of Finance 51(5), 1791–1808.

83

Full text available at: http://dx.doi.org/10.1561/1400000012



84 References

Bloomfield, R., R. Libby, and M. Nelson (1999), ‘Confidence and
the welfare of less-informed investors’. Accounting, Organizations &
Society 24(8), 623–647.

Bloomfield, R. and K. Rennekamp (2008), ‘The effects of fair value vs.
historical cost reporting on the welfare and behavior of managers and
investors’. Working Paper.

Bloomfield, R. J. (1997), ‘Strategic dependence and the assessment
of fraud risk: A laboratory study’. The Accounting Review 72(4),
517–538.

Bloomfield, R. J. (2002), ‘The ‘incomplete revelation hypothesis’ and
financial reporting’. Accounting Horizons 16(3), 233–243.

Bloomfield, R. J. (2007), ‘Worlds for study: Invitation — virtual worlds
for studying real-world business (and law, and politics, and sociology,
and . . . )’. Working Paper, Cornell University.

Bloomfield, R. J., M. W. Nelson, and S. D. Smith (2006), ‘Feedback
loops, fair value accounting and correlated investments’. Review of
Accounting Studies 11(2), 377–416.

Bloomfield, R. J. and J. T. Wilks (2000), ‘Disclosure effects in the
laboratory: Liquidity, depth, and the cost of capital’. The Accounting
Review 75(1), 13–41.

Boatsman, J. R., L. P. Grasso, M. B. Ormiston, and J. H. Reneau
(1992), ‘A perspective on the use of laboratory market exper-
imentation in auditing research’. The Accounting Review 67(1),
148–156.

Botosan, C. (1997), ‘Disclosure level and the cost of equity capital’.
The Accounting Review 72(3), 323–349.

Botosan, C. and M. Plumlee (2002), ‘A re-examination of disclosure
level and the expected cost of equity capital’. Journal of Accounting
Research 40(1), 21–40.

Bradley, C. and A. M. Froomkin (2004), ‘Virtual worlds, real rules’.
Presented at the 31st Annual Telecommunications Policy and
Research Conference (August 2003), http://intel.si.umich.edu/tprc/
papers/2003/240/VirtualReal.pdf.

Burton, F. G., M. Coller, and B. Tuttle (2006), ‘Market responses
to qualitative information from a group polarization perspective’.
Accounting, Organizations and Society 31(2), 107–127.

Full text available at: http://dx.doi.org/10.1561/1400000012



References 85

Carte, D. (2007), ‘At last — Finality on headline earnings’. Moneyweb.
co.za. Retrieved February 23, 2009 from <http://www.moneyweb.
co.za/mw/view/mw/en/page1743?oid=151189&sn= Detail>.

Carter, M. E., L. J. Lynch, and I. Tuna (2007), ‘The role of accounting
in the design of CEO equity compensation’. The Accounting Review
82(2), 327–357.

Castronova, E. (2001), ‘Virtual worlds: A first-hand account of market
and society on the cyberian Frontier’. Working Paper.

Castronova, E. (2005), ‘On the research value of large games:
Natural experiments in norrath and camelot’. CESifo Working Paper
No. 2355.

Castronova, E., M. Bell, M. Carlton, R. Cornell, J. Cummings,
W. Emigh, M. Falk, M. Fatten, P. LaFourest, N. Mishler, J. Rey-
nard, S. Robbins, T. Ross, W. Ryan, and R. Starks (2008), ‘A test
of the law of demand in a virtual world: Exploring the petri dish
approach to social science’. Working Paper.

Chesney, T., S. H. Chuah, and R. Hoffmann (2007), ‘Virtual world
experimentation: An exploratory study’. Working Paper.

Chinese Gold Farmers. Retrieved February 23, 2009 from
<http://www.chinesegoldfarmers.com>.

Dibbell, J. (2006), Play Money: Or, How I Quit My Day Job and Made
Millions Trading Virtual Loot. New York: Basic Books.

Duffy, J. (2008), ‘Trust in second life’. Working Paper.
Facts about FASB. Financial Accounting Standards Board. Retrieved

February 23, 2009 from <http://www.fasb.org/facts>.
FASB (1976). Statement of Financial Accounting Standards No. 13,

Accounting for Leases. Norwalk, CT.
FASB (1997). Statement of Financial Accounting Standards No. 131,

Disclosures about Segments of an Enterprise and Related Informa-
tion, Norwalk, CT.

FASB (2000). Statement of Financial Accounting Standards No. 140,
Accounting for Transfers and Servicing of Financial Assets and
Extinguishments of Liabilities — a replacement of FASB Statement
No. 125, Norwalk, CT.

FASB and IASB (2008). Financial Statement Presentation Project: A
Joint Project of the FASB and IASB, Phase B: Summary of Tentative
Preliminary Views as of June 30, 2008.

Full text available at: http://dx.doi.org/10.1561/1400000012



86 References

Foster, A. (2007). Virtual worlds as social science labs, The Chronicle
of Higher Education: Information Technology.

Francis, J., R. LaFond, P. Olsson, and K. Schipper (2004), ‘Costs
of equity and earnings attributes’. The Accounting Review 79(4),
967–1010.

Gibbins, M., S. McCracken, and S. Salterio (2005), ‘Negotiations over
accounting issues: The congruency of audit partner and chief financial
officer recalls’. Auditing 24(May Supplement), 171–193.

Gonedes, N. J. and N. Dopuch (1974), ‘Capital market equilibrium,
information production, and selecting accounting techniques: Theo-
retical framework and review of empirical work’. Journal of Account-
ing Research 12(3), 48–129.

Greene, W. H. (2002), Econometric Analysis. Prentice Hall, 5th edition.
Grimmelmann, J. (2005), ‘Regulation by software’. Yale Law Journal

114(7), 1719–1758.
Hales, J. (2007), ‘Directional preferences, information processing, and

investors’ forecasts of earnings’. Journal of Accounting Research
45(3), 607–628.

Hannan, R. L. (2005), ‘The combined effect of wages and firm profit
on employee effort’. The Accounting Review 80(1), 167–188.

Harrison, G. W. and J. A. List (2004), ‘Field experiments’. Journal of
Economic Literature 42(4), 1009–1055.

Hirst, D. E. and P. E. Hopkins (1998), ‘Comprehensive income
reporting and analysts’ valuation judgments’. Journal of Account-
ing Research 36(3), 47–75.

Johnson, L. (2008), New Media Consortium Launches Open Virtual
Worlds Project with Sun Microsystems. Press Release: Austin, TX.

Kachelmeier, S. J. (1996), ‘Discussion of ‘tax advice and reporting
under uncertainty: Theory and experimental evidence’. Contempo-
rary Accounting Research 13(1), 81–89.

Kachelmeier, S. J. and R. R. King (2002), ‘Using laboratory exper-
iments to evaluate accounting policy issues’. Accounting Horizons
16(3), 219–232.

Kadous, K., S. Krische, and L. Sedor (2006), ‘Using counter-
explanation to limit analysts’ forecast optimism’. The Accounting
Review 81(2), 377–397.

Full text available at: http://dx.doi.org/10.1561/1400000012



References 87

Kasznik, R. and B. Lev (1995), ‘To warn or not to warn: Manage-
ment disclosures in the face of an earnings surprise’. The Accounting
Review 70(1), 113–134.

Kinney Jr., W. R. (2003), ‘New accounting scholars — Does it matter
what we teach them?’. Issues in Accounting Education 18(1), 37–47.

Koonce, L., M. L. McAnally, and M. Mercer (2005), ‘How do investors
judge the risk of financial items?’. The Accounting Review 80(1),
221–241.

Koonce, L. and M. Mercer (2005), ‘Using psychology theories in archival
financial accounting research’. Journal of Accounting Literature
24(1), 175–214.

Kunda, Z. (1990), ‘The case for motivated reasoning’. Psychological
Bulletin 108(3), 480–498.

Lee, Y. J., K. R. Petroni, M. Shen, and D. E. Hirst (2006), ‘Cherry pick-
ing, disclosure quality, and comprehensive income reporting choices:
The case of property-liability insurers’. Contemporary Accounting
Research 23(3), 655–692.

Lessig, L. (2006), Code: And Other Laws of Cyberspace, Version 2.0.
New York: Basic Books.

Libby, R., R. Bloomfield, and M. W. Nelson (2002), ‘Experimen-
tal research in financial accounting’. Accounting, Organizations and
Society 27(8), 775–810.

Libby, R., M. W. Nelson, and J. E. Hunton (2006), ‘Recognition v.
disclosure, auditor tolerance for misstatement, and the reliability of
stock-compensation and lease information’. Journal of Accounting
Research 44(3), 533–560.

Libby, R. and H. T. Tan (1999), ‘Analysts’ reactions to warnings of
negative earnings surprises’. Journal of Accounting Research 37(2),
415–435.

Linden, Z. (2008), ‘Second life virtual world expands 44% in Q2’.
Second Life Blogs. Retrieved February 23, 2009 from <https://
blogs.secondlife.com/community/features/blog/2008/07/08/>.

Maines, L. A. and L. S. McDaniel (2000), ‘Effects of comprehensive-
income characteristics on nonprofessional investors’ judgments: The
role of financial-statement presentation format’. The Accounting
Review 75(2), 179–207.

Full text available at: http://dx.doi.org/10.1561/1400000012



88 References

My Virtual Life (2006). Retrieved February 22, 2009 from <http://
www.businessweek.com/magazine/content/06 18/b3982001.htm>.

Nelson, M. W., J. A. Elliott, and R. L. Tarpley (2003), ‘How are
earnings Managed? Examples from auditors’. Accounting Horizons
17(Supplement), 17–35.

Nelson, R. and S. Winter (1982), An Evolutionary Theory of Economic
Change. Cambridge, MA: Harvard University Press.

North, D. C. (1990), Institutions, Institutional Change and Economic
Performance (Political Economy of Institutions and Decisions).
Cambridge: Cambridge University Press.

Not Possible in Real Life. Retrieved February 23, 2009 from <http://
npirl.blogspot.com/>.

Ondrejka, C. (2006), ‘Escaping the Gilded Cage: User created content
and building the metaverse’. In: J. M. Balkin and S. N. Beth (eds.):
The State of Play: Law, Games, and Virtual Worlds. New York Uni-
versity Press.

Reuters, E. (2008), ‘Interview: Linden prepares for an openSim
future’. Secondlife.reuters.com. Retrieved February 22, 2009
from <http://secondlife.reuters.com/stories/2008/07/11/interview-
linden-prepares-for-an-opensim-future/>.

Schipper, K. and T. Yohn (2007), ‘Standard-setting issues and aca-
demic research related to the accounting for financial asset transfers’.
Accounting Horizons 21(1), 59–80.

Scott, W. R. (2007), Institutions and organizations: Ideas and interests.
Thousand Oaks, CA: Sage, 3rd [1995] edition.

Second Life’s Economic Architecture (2007). Metanomics. Retrieved
February 23, 2009 from <http://metanomics.net/archive110507>.

Seybert, N. and R. Bloomfield (2008), ‘Contagion of wishful thinking
in markets’. Management Science, (forthcoming).

Smith, V. L. (1976), ‘Experimental economics: Induced value theory’.
The American Economic Review 66(2), 274–279.

Smith, V. L. (1982), ‘Microeconomic systems as an experimental
science’. American Economic Review 72(5), 923–955.

Soupcoff, M. (2008), ‘Robert Bloomfield on second life: The first
entrepreneurial virtual world’. The National Post, Retrieved
August 1, 2008, from http://network.nationalpost.com/np/blogs/

Full text available at: http://dx.doi.org/10.1561/1400000012



References 89

fullcomment/archive/2008/04/07/robert-bloomfield-on-second-life-
the-first-entrepreneurial-virtual-world.aspx.

Spam in World of Warcraft (2007). Retrieved February 23, 2009
from <http://www.somebits.com/weblog/culture/games/warcraft/
spam.html>.

Tan, H. T. and R. Libby (1997), ‘Tacit managerial versus technical
knowledge as determinants of audit expertise in the field’. The Jour-
nal of Accounting Research 35(1), 97–113.

Terdiman, D. (2007), ‘eBay bans auctions of virtual goods’. Cnet News,
Retrieved February 25, 2009 from http://news.cnet.com/eBay-bans-
auctions-of-virtual-goods/2100-1043 3-6154372.html.

Terms of Service. Second Life, Linden Labs. Retrieved February 23,
2009 from <http://secondlife.com/corporate/tos.php>.

Varian, H. R. (1997), ‘How to build an economic model in your spare
time’. American Economist 41(2), 3–11.

Williams, D., N. Ducheneaut, L. Xiong, Y. Zhang, N. Yee, and
E. Nickell (2006), ‘From tree house to barracks: The social life of
guilds in world of warcraft’. Games and Culture 1(4), 338–361.

Williams, D. and L. Xiong (2008), ‘Herding cats online: Challenges in
deriving a sample from online communities’. In: E. Hargittai (ed.):
Research Methods from the Trenches: The Nitty-Gritty of Empiri-
cal Social Science Research. Ann Arbor, MI: University of Michigan
Press.

Wright, W. (2001), ‘Task experience as a predictor of superior loan-loss
judgments’. Auditing 20(1), 147–156.

Zhou, F. H. (2008), ‘Incentive uncertainty, relevance and reliability’.
Working Paper, University of Illinois.

Full text available at: http://dx.doi.org/10.1561/1400000012


	Introduction
	The Uses and Limits of the Laboratory
	The Role of Experiments in Accounting Research
	Benefits of Incorporating Institutions into Experiments
	From the Laboratory to the Virtual World

	What Are Virtual Worlds?
	Elements of Virtual Worlds
	Platforms Versus Worlds

	Virtual World Economies
	Comparing the Economies of WoW and Second Life
	Basics of the Second Life Economy
	Archival Studies

	A Taxonomy of Experimental Methods in Virtual Worlds
	Embedded Experiments
	Natural Experiments
	Developer-Independent Field Experiments
	Developer-Dependent Field Experiments

	Implementing Complex Institutions in Virtual Worlds
	Implementing Complex Institutions

	Addressing the Challenges of Embedded Experiments in Virtual Worlds
	Three Challenges to Embedded Experiments
	Four Responses

	Cost-Benefit Analysis
	Single-Person Studies on Heuristics and Biases
	Appropriateness of Virtual-World Research for Multi-Person Tasks

	Concluding Remarks
	References



