
Abstract
Contemporary �nancial markets have recently witnessed a sea change with the ‘algorithmic

revolution’, as trading automats are used to ease the execution sequences and reduce market impact.

Being constantly monitored, they take an active part in the shaping of markets, and sometimes

generate crises when ‘they mess up’ or when they entail situations where traders cannot go

backwards. Algorithms are software codes coding practices in an IT signi�cant ‘textual’ device,

designed to replicate trading patterns. To be accepted, however, they need to comply with regulatory

texts, which are nothing else but codes of conduct coding accepted practices in the markets. In this

article, I draw on ethnographic �eldwork in order to open these black boxes, while trying to describe

their existence as devices encapsulating several points of views. I address the question of a possible

misalignment between those visions, and more speci�cally try to draw the consequences raised by

such discrepancies as regards the future of �nancial regulation.


Get full access to this article

View all access and purchase options for this article.

GET ACCESS 

References
Abola�a M (1996) Making Markets: Opportunism and Restraint on Wall Street. Cambridge, MA: Harvard
University Press.

Google Scholar

Alloway T. (2009) ‘The Cold War in High Frequency Trading’, 8 July, http://ftalphaville.ft.com/blog/2009/
07/08/60761/the-cold-war-in-high-frequency-trading/ (accessed 5 March 2010).

Impact Factor: 2.7
5-Year Impact Factor: 3.3

Theory, Culture & Society

 Contents  Get access  More

We value your privacy
We and our  store and/or access information on a device, such as cookies and process personal data, such as
unique identifiers and standard information sent by a device for personalised advertising and content, advertising and content
measurement, audience research and services development. With your permission we and our partners may use precise
geolocation data and identification through device scanning. You may click to consent to our and our 1468 partners’
processing as described above. Alternatively you may click to refuse to consent or access more detailed information and
change your preferences before consenting. Please note that some processing of your personal data may not require your
consent, but you have a right to object to such processing. Your preferences will apply to this website only. You can change
your preferences or withdraw your consent at any time by returning to this site and clicking the "Privacy" button at the bottom
of the webpage.

partners

MORE OPTIONS

DECLINE ALL

ACCEPT ALL

https://scholar.google.com/scholar_lookup?title=Making+Markets%3A+Opportunism+and+Restraint+on+Wall+Street&author=M+Abolafia&publication_year=1996
http://ftalphaville.ft.com/blog/2009/07/08/60761/the-cold-war-in-high-frequency-trading/
https://journals.sagepub.com/metrics/tcs
https://journals.sagepub.com/home/TCS
https://journals.sagepub.com/


Google Scholar

Autorité des Marchés Financiers [AMF] (2009) Key Issues Arising from the Emergence of Dark Pools and
Crossing Networks: Press Backgrounders, 20 October. Paris: AMF.

Google Scholar

Berenson A. (2009) ‘Arrest Over Software Illuminates Wall St. Secret’, New York Times 23 August).

Google Scholar

Beunza D. (2010) ‘Political Economists Denounce Social Studies of Finance for Overlooking the
Political’, blog post dated 21 May 2010. Available at: http://soc�nance.wordpress.com.

Google Scholar

Beunza D, Stark D (2004) ‘Tools of the Trade: The Socio-technology of Arbitrage in a Wall Street Trading
Room’, Industrial and Corporate Change’, 13(2): 369–400.

Crossref

Web of Science

Google Scholar

Beunza D., Muniesa F. (2005) ‘Listening to the Spread Plot’, in Latour B., Weibel P. (eds) Making Things
Public: Atmospheres of Democracy. Cambridge, MA: MIT Press.

Google Scholar

Beunza D, Hardie I, MacKenzie D (2006) ‘A Price Is a Social Thing: Towards a Material Sociology of
Arbitrage’, Organization Studies’, 27(5): 721–745.

Crossref

Web of Science

Google Scholar

Bookstaber R. (2009) ‘The Arms Race in High Frequency Trading’, 21 April, http://rick.bookstaber.com/2
009/04/arms-race-in-high-frequency-trading.html (accessed 5 March 2010).

Google Scholar

https://scholar.google.com/scholar?q=Alloway+T.+%282009%29+%E2%80%98The+Cold+War+in+High+Frequency+Trading%E2%80%99%2C+8+July%2C+http%3A%2F%2Fftalphaville.ft.com%2Fblog%2F2009%2F07%2F08%2F60761%2Fthe-cold-war-in-high-frequency-trading%2F+%28accessed+5+March+2010%29.
https://scholar.google.com/scholar?q=Autorit%C3%A9+des+March%C3%A9s+Financiers+%5BAMF%5D+%282009%29+Key+Issues+Arising+from+the+Emergence+of+Dark+Pools+and+Crossing+Networks%3A+Press+Backgrounders%2C+20+October.+Paris%3A+AMF.
https://scholar.google.com/scholar_lookup?title=Arrest+Over+Software+Illuminates+Wall+St.+Secret&author=A.+Berenson&publication_year=2009&journal=New+York+Times
http://socfinance.wordpress.com/
https://scholar.google.com/scholar?q=Beunza+D.+%282010%29+%E2%80%98Political+Economists+Denounce+Social+Studies+of+Finance+for+Overlooking+the+Political%E2%80%99%2C+blog+post+dated+21+May+2010.+Available+at%3A+http%3A%2F%2Fsocfinance.wordpress.com.
https://doi.org/10.1093/icc/dth015
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000221061900004
https://scholar.google.com/scholar_lookup?title=Tools+of+the+Trade%3A+The+Socio-technology+of+Arbitrage+in+a+Wall+Street+Trading+Room&author=D+Beunza&author=D+Stark&publication_year=2004&journal=Industrial+and+Corporate+Change&pages=369-400&doi=10.1093%2Ficc%2Fdth015
https://scholar.google.com/scholar_lookup?title=Listening+to+the+Spread+Plot&author=D.+Beunza&author=F.+Muniesa&publication_year=2005
https://doi.org/10.1177/0170840606065923
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000238147400006
https://scholar.google.com/scholar_lookup?title=A+Price+Is+a+Social+Thing%3A+Towards+a+Material+Sociology+of+Arbitrage&author=D+Beunza&author=I+Hardie&author=D+MacKenzie&publication_year=2006&journal=Organization+Studies&pages=721-745&doi=10.1177%2F0170840606065923
http://rick.bookstaber.com/2009/04/arms-race-in-high-frequency-trading.html
https://scholar.google.com/scholar?q=Bookstaber+R.+%282009%29+%E2%80%98The+Arms+Race+in+High+Frequency+Trading%E2%80%99%2C+21+April%2C+http%3A%2F%2Frick.bookstaber.com%2F2009%2F04%2Farms-race-in-high-frequency-trading.html+%28accessed+5+March+2010%29.


Callon M, Muniesa F (2005) ‘Economic Markets as Calculative Collective Devices’, Organization Studies’,
26(8): 1229–1250.

Crossref

Web of Science

Google Scholar

Callon M, Millo Y, Muniesa F (2007) Market Devices. London: Blackwell.

Google Scholar

Casey J-P, Lanoo K (2009) The MiFID Revolution. Cambridge: Cambridge University Press.

Crossref

Google Scholar

Chaboud A., Chiquoine B., Hjalmarsson E., Vega C. (2009 ‘Rise of the Machines: Algorithmic Trading in
the Foreign Exchange Market’, International Finance Discussion Papers, No. 980, October. Washington,
DC: Board of Governors of the Federal Reserve System.

Google Scholar

Circuit Court of Illinois (2009 Citadel Investment Group LLC vs Teza Technologies, LLC, et al.,
Memorandum Opinion and Order, No 09 CH 22478, 16 October.

Google Scholar

Deutsche Börse (2009 Exchange Rules for the Frankfurter Wertpapierbörse, FWB1 updated 3 August, ht
tp://deutsche-boerse.com (accessed 25 September 2009).

Google Scholar

Domowitz I, Wang J (1994) ‘Auctions as Algorithms. Computerized Trade Execution and Price
Discovery’, Journal of Economic Dynamics and Control’, 18: 29–60.

Crossref

Web of Science

Google Scholar

https://doi.org/10.1177/0170840605056393
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000231391300006
https://scholar.google.com/scholar_lookup?title=Economic+Markets+as+Calculative+Collective+Devices&author=M+Callon&author=F+Muniesa&publication_year=2005&journal=Organization+Studies&pages=1229-1250&doi=10.1177%2F0170840605056393
https://scholar.google.com/scholar_lookup?title=Market+Devices&author=M+Callon&author=Y+Millo&author=F+Muniesa&publication_year=2007
https://doi.org/10.1017/CBO9780511770470
https://scholar.google.com/scholar_lookup?title=The+MiFID+Revolution&author=J-P+Casey&author=K+Lanoo&publication_year=2009&doi=10.1017%2FCBO9780511770470
https://scholar.google.com/scholar?q=Chaboud+A.%2C+Chiquoine+B.%2C+Hjalmarsson+E.%2C+Vega+C.+%282009+%E2%80%98Rise+of+the+Machines%3A+Algorithmic+Trading+in+the+Foreign+Exchange+Market%E2%80%99%2C+International+Finance+Discussion+Papers%2C+No.+980%2C+October.+Washington%2C+DC%3A+Board+of+Governors+of+the+Federal+Reserve+System.
https://scholar.google.com/scholar?q=Circuit+Court+of+Illinois+%282009+Citadel+Investment+Group+LLC+vs+Teza+Technologies%2C+LLC%2C+et+al.%2C+Memorandum+Opinion+and+Order%2C+No+09+CH+22478%2C+16+October.
http://deutsche-boerse.com/
https://scholar.google.com/scholar?q=Deutsche+B%C3%B6rse+%282009+Exchange+Rules+for+the+Frankfurter+Wertpapierb%C3%B6rse%2C+FWB1+updated+3+August%2C+http%3A%2F%2Fdeutsche-boerse.com+%28accessed+25+September+2009%29.
https://doi.org/10.1016/0165-1889(94)90068-X
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=A1994LZ68600003
https://scholar.google.com/scholar_lookup?title=Auctions+as+Algorithms.+Computerized+Trade+Execution+and+Price+Discovery&author=I+Domowitz&author=J+Wang&publication_year=1994&journal=Journal+of+Economic+Dynamics+and+Control&pages=29-60&doi=10.1016%2F0165-1889%2894%2990068-X


European Union (2004 Directive 2004/39/EC of the European Parliament and of the Council of 21 April
2004 on markets in �nancial instruments amending Council Directives 85/611/EEC and 93/6/EEC and
Directive 2000/12/EC of the European Parliament and of the Council and repealing Council Directive
93/22/EEC. Brussels: European Commission.

Google Scholar

European Union (2006 Commission Directive 2006/73/EC of 10 August 2006 implementing Directive
2004/39/EC of the European Parliament and of the Council as regards organisational requirements and
operating conditions for investment �rms and de�ned terms for the purposes of that Directive.
Brussels: European Commission.

Google Scholar

Fligstein N (2001) The Architecture of Markets: An Economic Sociology of Twenty-First Century Capitalist
Societies. Princeton: Princeton University Press.

Crossref

Google Scholar

Je�s L (2009) ‘Algorithmic Trading Comes of Age’, Financial News August 24).

Google Scholar

Lash S (2001) ‘Technological Forms of Life’, Theory, Culture & Society’, 18(1): 105–120.

Crossref

Web of Science

Google Scholar

Latour B (1987) Science in Action: How to Follow Scientists and Engineers through Society. Cambridge, MA:
Harvard University Press.

Google Scholar

Latour B (2002) ‘Morality and Technology. The End of Means’, Theory, Culture & Society’, 19(5/6): 247–
260.

Crossref

Web of Science

https://scholar.google.com/scholar?q=European+Union+%282004+Directive+2004%2F39%2FEC+of+the+European+Parliament+and+of+the+Council+of+21+April+2004+on+markets+in+financial+instruments+amending+Council+Directives+85%2F611%2FEEC+and+93%2F6%2FEEC+and+Directive+2000%2F12%2FEC+of+the+European+Parliament+and+of+the+Council+and+repealing+Council+Directive+93%2F22%2FEEC.+Brussels%3A+European+Commission.
https://scholar.google.com/scholar?q=European+Union+%282006+Commission+Directive+2006%2F73%2FEC+of+10+August+2006+implementing+Directive+2004%2F39%2FEC+of+the+European+Parliament+and+of+the+Council+as+regards+organisational+requirements+and+operating+conditions+for+investment+firms+and+defined+terms+for+the+purposes+of+that+Directive.+Brussels%3A+European+Commission.
https://doi.org/10.1515/9780691186269
https://scholar.google.com/scholar_lookup?title=The+Architecture+of+Markets%3A+An+Economic+Sociology+of+Twenty-First+Century+Capitalist+Societies&author=N+Fligstein&publication_year=2001&doi=10.1515%2F9780691186269
https://scholar.google.com/scholar_lookup?title=Algorithmic+Trading+Comes+of+Age&author=L+Jeffs&publication_year=2009&journal=Financial+News
https://doi.org/10.1177/02632760122051661
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000168502600007
https://scholar.google.com/scholar_lookup?title=Technological+Forms+of+Life&author=S+Lash&publication_year=2001&journal=Theory%2C+Culture+%26+Society&pages=105-120&doi=10.1177%2F02632760122051661
https://scholar.google.com/scholar_lookup?title=Science+in+Action%3A+How+to+Follow+Scientists+and+Engineers+through+Society&author=B+Latour&publication_year=1987
https://doi.org/10.1177/026327602761899246
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000180392000014
https://scholar.google.com/scholar_lookup?title=Morality+and+Technology.+The+End+of+Means&author=B+Latour&publication_year=2002&journal=Theory%2C+Culture+%26+Society&pages=247-260&doi=10.1177%2F026327602761899246


Google Scholar

Lee R (1998) What is an Exchange? The Automation, Management, and Regulation of Financial Markets.
Oxford: Oxford University Press.

Google Scholar

Leinweber D (2009) Nerds on Wall Street. Math, Machines and Wired Markets. Hoboken, NJ: John Wiley &
Sons.

Google Scholar

MacKenzie D. (2005) ‘How a Super-portfolio Emerges: Long-Term Capital Management and the
Sociology of Arbitrage’, in Knorr Cetina K., Preda A. (eds) The Sociology of Financial Markets. Oxford:
Oxford University Press.

Google Scholar

MacKenzie D (2006) An Engine, Not a Camera: How Financial Models Shape Markets. Cambridge, MA: MIT
Press.

Crossref

Google Scholar

MacKenzie D (2009) Material Markets. How Economic Agents Are Constructed. Oxford: Oxford University
Press.

Google Scholar

Millo Y. (2007) ‘Making Things Deliverable: The Origins of Index-based Derivatives’, in Callon M., Millo
Y., Muniesa F. (eds) Market Devices. London: Blackwell.

Crossref

Google Scholar

Muniesa F. (2003 Des marchés comme algorithmes: sociologie de la cotation électronique à la Bourse
de Paris (unpublished PhD thesis). Paris: Ecole des Mines de Paris.

Google Scholar

Muniesa F. (2008) ‘Trading Room Telephones and the Identi�cation of Counterparts’, in Pinch T.,
Swedberg R. (eds) Living in a Material World: Economic Sociology Meets Science and Technology.

https://scholar.google.com/scholar_lookup?title=Morality+and+Technology.+The+End+of+Means&author=B+Latour&publication_year=2002&journal=Theory%2C+Culture+%26+Society&pages=247-260&doi=10.1177%2F026327602761899246
https://scholar.google.com/scholar_lookup?title=What+is+an+Exchange%3F+The+Automation%2C+Management%2C+and+Regulation+of+Financial+Markets&author=R+Lee&publication_year=1998
https://scholar.google.com/scholar_lookup?title=Nerds+on+Wall+Street.+Math%2C+Machines+and+Wired+Markets&author=D+Leinweber&publication_year=2009
https://scholar.google.com/scholar_lookup?title=How+a+Super-portfolio+Emerges%3A+Long-Term+Capital+Management+and+the+Sociology+of+Arbitrage&author=D.+MacKenzie&publication_year=2005
https://doi.org/10.7551/mitpress/9780262134606.001.0001
https://scholar.google.com/scholar_lookup?title=An+Engine%2C+Not+a+Camera%3A+How+Financial+Models+Shape+Markets&author=D+MacKenzie&publication_year=2006&doi=10.7551%2Fmitpress%2F9780262134606.001.0001
https://scholar.google.com/scholar_lookup?title=Material+Markets.+How+Economic+Agents+Are+Constructed&author=D+MacKenzie&publication_year=2009
https://doi.org/10.1111/j.1467-954X.2007.00736.x
https://scholar.google.com/scholar_lookup?title=Making+Things+Deliverable%3A+The+Origins+of+Index-based+Derivatives&author=Y.+Millo&publication_year=2007&doi=10.1111%2Fj.1467-954X.2007.00736.x
https://scholar.google.com/scholar?q=Muniesa+F.+%282003+Des+march%C3%A9s+comme+algorithmes%3A+sociologie+de+la+cotation+%C3%A9lectronique+%C3%A0+la+Bourse+de+Paris+%28unpublished+PhD+thesis%29.+Paris%3A+Ecole+des+Mines+de+Paris.


Cambridge, MA: MIT Press.

Crossref

Google Scholar

Preda A (2006) ‘Socio-technical Agency in Financial Markets: The Case of the Stock Ticker’, Social Studies
of Science’, 36(5): 753–782.

Crossref

Web of Science

Google Scholar

Rosen M. (2009) ‘Black Box or Tool Box: Changing Technologies for Evolving Marketplaces’, in Bruce B.
(eds) Liquidity II: A Guide to Global Liquidity. New York: Institutional Investor.

Google Scholar

Simon M., Morgan C. (2007) ‘The Algorithmic Revolution – What It Is, Who's in It and Where Is It
Heading?’, in Lee J. (eds) Algorithmic Trading: A Buy-side Handbook. London: The Trade.

Google Scholar

Smith C (2007) ‘Markets as De�nitional Practices’, Canadian Journal of Sociology’, 32(1): 1–39.

Crossref

Web of Science

Google Scholar

Southern District of New York (2009 United States of America vs Sergey Aleynikov, Violations of 18
U.S.C. §§ 1832 (a)(2), 2314, & 2, 4 July.

Google Scholar

Biographies
Marc Lenglet is Assistant Professor at the European Business School Paris, Management & Strategy
Department. He received a PhD in Management from Paris-Dauphine University (2008), a Master in
Philosophy from Paris-Sorbonne University (2003), and graduated from ESSEC Business School (2004).
With interests in phenomenology and anthropology, his research focuses on the dissemination of

https://doi.org/10.7551/mitpress/9780262162524.003.0010
https://scholar.google.com/scholar_lookup?title=Trading+Room+Telephones+and+the+Identification+of+Counterparts&author=F.+Muniesa&publication_year=2008&doi=10.7551%2Fmitpress%2F9780262162524.003.0010
https://doi.org/10.1177/0306312706059543
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000241560600004
https://scholar.google.com/scholar_lookup?title=Socio-technical+Agency+in+Financial+Markets%3A+The+Case+of+the+Stock+Ticker&author=A+Preda&publication_year=2006&journal=Social+Studies+of+Science&pages=753-782&doi=10.1177%2F0306312706059543
https://scholar.google.com/scholar_lookup?title=Black+Box+or+Tool+Box%3A+Changing+Technologies+for+Evolving+Marketplaces&author=M.+Rosen&publication_year=2009
https://scholar.google.com/scholar_lookup?title=The+Algorithmic+Revolution+%E2%80%93+What+It+Is%2C+Who%27s+in+It+and+Where+Is+It+Heading%3F&author=M.+Simon&author=C.+Morgan&publication_year=2007
https://doi.org/10.2307/20460614
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000246198200001
https://scholar.google.com/scholar_lookup?title=Markets+as+Definitional+Practices&author=C+Smith&publication_year=2007&journal=Canadian+Journal+of+Sociology&pages=1-39&doi=10.2307%2F20460614
https://scholar.google.com/scholar?q=Southern+District+of+New+York+%282009+United+States+of+America+vs+Sergey+Aleynikov%2C+Violations+of+18+U.S.C.+%C2%A7%C2%A7+1832+%28a%29%282%29%2C+2314%2C+%26+2%2C+4+July.


norms within practices, �nancial objects (such as trading algorithms) and �nancial ‘things’ (such as
liquidity). [email: marclenglet@ebs-paris.com]

Similar articles:

Computer Algorithms, Market Manipulation and the Institutionalization of High Frequency Trading

Show details 

Interrogating the Algorithm: Debt, Derivatives and the Social Reconstruction of Stock Market Trading

Show details 

How Algorithms Interact: Go�man's ‘Interaction Order’ in Automated Trading

Show details 

View more

Sage recommends:

Corporate Ethics and Compliance Programs

Show details 

High Frequency Trading

Show details 

Credit Suisse Group AG: Trading in Dark Pools and Misleading Investors

Show details 

Restricted access

Restricted access

Free access

SAGE Knowledge
Entry

SAGE Knowledge
Entry

SAGE Knowledge
Case

https://journals.sagepub.com/doi/10.1177/0263276414566642?icid=int.sj-abstract.similar-articles.1
https://journals.sagepub.com/doi/10.1177/0896920513504603?icid=int.sj-abstract.similar-articles.2
https://journals.sagepub.com/doi/10.1177/0263276419829541?icid=int.sj-abstract.similar-articles.3
http://dx.doi.org/10.4135/9781483381503.n254
http://dx.doi.org/10.4135/9781483381503.n569
http://dx.doi.org/10.4135/9781526444806


View more

You currently have no access to this content. Visit the access options page to authenticate.

View full text | Download PDF

We value your privacy We and our partners store and/or access information on a device, such as cookies and
process personal data, such as unique identi�ers and standard information sent by a device for personalised
advertising and content, advertising and content measurement, audience research and services
development. With your permission we and our partners may use precise geolocation data and identi�cation
through device scanning. You may click to consent to our and our 1468 partners’ processing as described
above. Alternatively you may click to refuse to consent or access more detailed information and change your
preferences before consenting. Please note that some processing of your personal data may not require your
consent, but you have a right to object to such processing. Your preferences will apply to this website only.

Also from Sage

CQ Library

Elevating debate

Sage Data

Uncovering insight

Sage Business Cases

Shaping futures

Sage Campus

Unleashing potential

Sage Knowledge

Multimedia learning resources

Sage Research Methods

Supercharging research

Sage Video

Streaming knowledge

Technology from Sage

Library digital services

https://journals.sagepub.com/action/showLogin?uri=/doi/10.1177/0263276411417444
https://journals.sagepub.com/doi/full/10.1177/0263276411417444
https://journals.sagepub.com/doi/pdf/10.1177/0263276411417444?download=true
https://library.cqpress.com/index.php?utm_source=cross-product-footer&utm_medium=cross-product
https://www.data-planet.com/?utm_source=cross-product-footer&utm_medium=cross-product
https://sk.sagepub.com/cases?utm_source=cross-product-footer&utm_medium=cross-product
https://classroom.sagepub.com/?utm_source=cross-product-footer&utm_medium=cross-product
https://sk.sagepub.com/?utm_source=cross-product-footer&utm_medium=cross-product
https://methods.sagepub.com/?utm_source=cross-product-footer&utm_medium=cross-product
https://sk.sagepub.com/video?utm_source=cross-product-footer&utm_medium=cross-product
https://www.technologyfromsage.com/?utm_source=cross-product-footer&utm_medium=cross-product

