
Lecture 19:
CS 5306 / INFO 5306:
Crowdsourcing and

Human Computation



Course Projects: Amazon Mechanical Turk

• Responses to come today

• If you’re using AMT (80% of you):
– Still figuring out best was to handle payments

– In the meantime:
• Make sure at least one on your team can get an MTurk requester account

– IF NOT, LET ME KNOW ASAP

• Experiment with what you want to do using the MTurk requester sandbox:
– More info: https://requester.mturk.com/developer/sandbox

– Sandbox: https://requestersandbox.mturk.com/

• Can even use the sandbox for your real experiments

https://requester.mturk.com/developer/sandbox
https://requestersandbox.mturk.com/


Mturk Requester Sandbox

“The Mechanical Turk Developer Sandbox is a simulated environment 
that lets you test your applications and Human Intelligence Tasks 
(HITs) prior to publication in the marketplace.

Benefits:

• Free to use for registered Mechanical Turk requesters. Fees will not 
be withdrawn and payments are not made to Worker accounts.

• Has functional parity with the production website.

• Requires only a URL change to configure your application to work 
against the developer sandbox or the production website.”



Types of Crowdsourcing

• Overt
– Collecting (Amazon Reviews)
– Labor Markets (Amazon Mechanical Turk)
– Collaborative Decisions (Prediction Markets)
– Collaborative Creation (Wikipedia)
– Smartest in the Crowd (Contests)
– Games with a Purpose

• Covert / Crowd Mining
– Web page linkage, search logs, social media, collaborative filtering

• Dark side of crowdsourcing and human intelligence
• Collective intelligence in animals





Google Bombing

• “more evil than Satan himself“: microsoft.com (1999)
• “French military victories”: page with “Did you mean French military defeats?” 

(2003)
• “weapons of mass destruction” (2003)
• “miserable failure”: George Bush (2003)
• “waffles”: Al Gore (2004)
• “Jew”: Wikipedia article for “Jew” (2004)
• Amway Quixtar (2006)
• “liar”: Tony Blair (2005)
• “worst band in the world”: Creed (2006)
• “dangerous cult”: Scientology
• “murder”: Wikipedia article for abortion
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Adversarial Information Retrieval

• Content manipulation

• Link creation and manipulation

• Cloaking: Serving up different content for spiders vs people

• Click fraud

• Query fraud

• Referrer fraud

• Hacked websites





Content Spam

• repetition of words to boost weights (including tiny fonts, 
white on white text, etc.)

• dumping unrelated terms or phrases into the page to make the 
page partially “relevant” for multiple topics

• weaving spam phrases into non-spam content copied from 
other sources

• stitching together non-spam content to create new artificial 
content that might be attractive for search engines



Content Spam

• “Malicious mirroring”

• “302 attacks” – redirects

• Splogs

• Forum spam

• Comment spam



Link Spam

• Link farms

– Sybil attacks

– Collusion attacks (“mutual admiration society”)



Usage Spam

• Click fraud

• Query fraud

• Referrer fraud





Types of Crowdsourcing

• Overt
– Collecting (Amazon Reviews)
– Labor Markets (Amazon Mechanical Turk)
– Collaborative Decisions (Prediction Markets)
– Collaborative Creation (Wikipedia)
– Smartest in the Crowd (Contests)
– Games with a Purpose

• Covert / Crowd Mining
– Web page linkage, search logs, social media, collaborative filtering

• Dark side of crowdsourcing and human intelligence
• Collective intelligence in animals



“Tracking flu-related searches on the Web for syndromic surveillance” 
Gunther Eysenbach, AMIA Annu Symp Proc, November 2006

• Tracked prevalence of search terms using Google Adsense

– “flu” or “flu symptoms” for users in Canada

– Ad read: “Do you have the flu? Fever, Chest discomfort, Weakness, Aches, 
Headache, Cough.”

– Linked to “generic patient education website”

– 54,507 impressions and 4,582 clicks

• Compared to Public Health Agency Canada FluWatch reports on number 
of flu cases seen by doctors, number of lab tests, number of positive lab 
tests



“Tracking flu-related searches on the Web for syndromic surveillance” 
Gunther Eysenbach, AMIA Annu Symp Proc, November 2006



“Using internet searches for influenza surveillance”
Philip M. Polgreen, Yiling Chen, David M. Pennock, Forest D. Nelson, 

Clinical Infectious Diseases, 1 December 2008

• Yahoo! U.S. search engine queries that contain the terms “influenza” or “flu” but do 
not contain the terms “bird,” “avian,” “pandemic,” “vaccine,” “vaccination,” and 
“shot.”

• Normalized by total number of queries

• Used to predict positive cultures at labs, mortality reports

• Compared to Centers for Disease Control and Prevention data and 122 Cities 
Mortality Reporting System



Predicing Positive Cultures, 2-Week Lag



Predicting Mortality, 5-Week Lag



• Used Google search queries

• Used to predict average percentage influenza-related physician visits

• Compared to Centers for Disease Control and Prevention data

• Query terms discovered automatically

“Detecting influenza epidemics using search engine query data”
J. Ginsberg, M.H. Mohebbi, R.S. Patel, L. Brammer, M.S. Smolinski,

and L. Brilliant, Nature, 19 February 2009



“Detecting influenza epidemics using search engine query data”
J. Ginsberg, M.H. Mohebbi, R.S. Patel, L. Brammer, M.S. Smolinski,

and L. Brilliant, Nature, 19 February 2009



“Detecting influenza epidemics using search engine query data”
J. Ginsberg, M.H. Mohebbi, R.S. Patel, L. Brammer, M.S. Smolinski,

and L. Brilliant, Nature, 19 February 2009



“Web queries as a source for syndromic surveillance”
A. Hulth, G. Rydevik, and A. Linde, PLoS One, 6 February 2009

• Used queries to a medical website (Va°rdguiden.se)

• Used to predict number of lab-verified flu cases, and percentage of doctors visits 
about flu



“Web queries as a source for syndromic surveillance”
A. Hulth, G. Rydevik, and A. Linde, PLoS One, 6 February 2009



• Used Google Trends

• Compared to data from the Centers for Disease Control and Prevention

• Used to predict West Nile virus, respiratory syncytial virus, avian influenza

“Google trends: a web-based tool for real-time surveillance of disease outbreaks”
H. A. Carneiro, H.A. and E. Mylonakis, 

Clinical infectious diseases, 21 October 2009



“Google trends: a web-based tool for real-time surveillance of disease outbreaks”
H. A. Carneiro, H.A. and E. Mylonakis, 

Clinical infectious diseases, 21 October 2009

• Used Google Trends

• Compared to data from the Centers for Disease Control and Prevention

• Used to predict West Nile virus, respiratory syncytial virus, avian influenza



Google Trends



“Google trends: a web-based tool for real-time surveillance of disease outbreaks”
H. A. Carneiro, H.A. and E. Mylonakis, 

Clinical infectious diseases, 21 October 2009

• Used Google Trends

• Compared to data from the Centers for Disease Control and Prevention

• Used to predict West Nile virus, respiratory syncytial virus, avian influenza





“big data hubris”



• Used Yahoo! query data for

– 119 feature films released in the United States between October 
2008 and September 2009

– first-month sales of video games across all gaming platforms (e.g., 
Xbox, PlayStation, etc.) for 106 games released between September 
2008 and September 2009

– weekly rank of 307 songs that appeared on the Billboard Hot 100 list 
between March and September 2009





“Reading tea leaves in the tourism industry: A case study in the 
gulf oil spill”

H. Choi and P. Liu

2011



• Used Google Trends search query data for vacation locations

• Compared to travel dataset from Smith Travel Research

• Could predict hotel bookings



“Predicting the present with Google Trends”

H. Choi and H. Varian

2011



• Uses Google Trends search query data

• Predicts consumer purchasing, car sales, home sales, and travel





“The Future of Prediction: How Google Searches Foreshadow 
Housing Prices and Quantities” 

L. Wu and E. Brynjolfsson

Workshop on Information Systems and Economics, 2009





“Complex dynamics of our economic
life on different scales:

insights from search engine query data”

T. Preis, D. Reith, and H. Stanley

Phil Trans R Soc A, 28 December 2010



• Used Google Trends queries of companies

• weekly transaction volumes of S&P 500 companies are 
correlated with weekly search volume of corresponding 
company names





“Google disease trends: an update”
Copeland, P., Romano, R., Zhang, T., Hecht, G., Zigmond, D., & Stefansen, 

C. (2013). Nature, 457, 1012-1014.



“Google disease trends: an update”
Copeland, P., Romano, R., Zhang, T., Hecht, G., Zigmond, D., & Stefansen, C. (2013). 

Nature, 457, 1012-1014.

“We have concluded that our algorithm for Flu and Dengue were 
susceptible to heightened media coverage and have since 
developed several improvements.”



“Google disease trends: an update”
Copeland, P., Romano, R., Zhang, T., Hecht, G., Zigmond, D., & Stefansen, C. (2013). 

Nature, 457, 1012-1014.



“Google Flu Trends Still Appears Sick: An Evaluation of the 2013-2014 Flu 
Season”, Lazer, David, Ryan Kennedy, Gary King, and Alessandro 

Vespignani. SSRN Electronic Journal, January 2014



“Google Flu Trends Still Appears Sick: An Evaluation of the 2013-2014 Flu 
Season”, Lazer, David, Ryan Kennedy, Gary King, and Alessandro 

Vespignani. SSRN Electronic Journal, January 2014

“Noticeably, it is not possible to detect the media panics 
associated with the 2005‐2006 A/H5N1 (“bird flu”) 
outbreak and the 2009 A/H1N1 (“swine flu”) pandemic in 
this chart. The chart appears to plot news volume only 
beginning in late 2010, even though the chart claims to 
start the comparison in 2004.”



“Google Flu Trends Still Appears Sick: An Evaluation of the 2013-2014 Flu Season”, 
Lazer, David, Ryan Kennedy, Gary King, and Alessandro Vespignani. SSRN Electronic 

Journal, January 2014

GFT released backdated data based on their new algorithm, but 
this data does not seem to coincide with the data released on 
their main page …  After much digging, we were able to identify 
what was wrong with the 2009 algorithm’s back data. The file 
labeled as the “2009 Model Update applied to prior years” is 
actually the original 2008 algorithm’s results. We were only able 
to confirm this because we located an older version of the GFT 
website that had been crawled by the Internet Archive (aka. “The 
Wayback Machine”)



“Google Flu Trends Still Appears Sick: An Evaluation of the 2013-2014 Flu Season”, 
Lazer, David, Ryan Kennedy, Gary King, and Alessandro Vespignani. SSRN Electronic 

Journal, January 2014

When we attempted to contact Google.org about this issue, we found 
it difficult to get a response, or to identify who to contact. The 
feedback form provided on the GFT website leads to a page saying 
that they will “not be able to reply to any feedback or requests for 
support” (Fig 1). The academic paper outlining the 2013 update 
provides no contact author, only stating, “For more information, 
please contact: google.org” (3). We attempted to do so, and also 
attempted to find e‐mail addresses for any of the authors listed in the 
paper, and were unsuccessful in all these attempts …. There is no 
readily identifiable contact source for information on how to 
reconcile these differences in data that is reportedly generated by the 
same algorithm and data.
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Journal, January 2014
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