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Thanks to IARPA & the SciCast Team
(And BayesialL.abs and KeyW!)

oA
Disclaimer: The views and conclusions contained ,g.'.‘,: CULTIVATE LABS
~ herein are those of the authors and should not be Voger
GEORGE interpreted as necessarily representing the official
policies or endorsements, either expressed or implied, '
UNIVERSITY of IARPA, Dol/NBC, or the U.S. Government N4
LULU BRAND

~=GSOFTWARE LLC—

Supported by the Intelligence Advanced Research

Projects Activity (IARPA) via Department of Interior DSGI
4 National Business Center contract number KA
C*1&CyBer D11PC20062. The U.S. Government is authorized to

CENTER reproduce and distribute reprints for Governmental
purposes notwithstanding any copyright annotation 1
thereon. TU Uyl
SCICAST

LJ@\J



Example Forecast — As reported by the WSJ

QUESTION: How many states will report at least one case of a
West Nile virus human neuroinvasive disease by August 17

15 states

July Aug.
Source: Charles Twardy, George Mason University The Wall Street Journal

From the WSJ Article: “U.S. Intelligence Community
Explores More Rigorous Ways to Forecast Events” Sept 5,
2014

chin

SciCAsT



Graphical Model Market Maker for Combinatorial
Prediction Markets

Kathryn Blackmond Laskey
Prediction George Mason University, Fairfar, VA, USA
Markets Wei Sun
Freddie Mac, McLean, VA, USA
Robin Hanson
George Mason University, Fairfar, VA, USA
Charles Twardy

e Shou Matsumoto
Bayes Nets George Mason University, Fairfax, VA, USA
Brandon Goldfedder
Gold Brand Software, Herndon, VA, USA

Bayes Nets

Journal of Artificial Intelligence Research vv (2018) 1-32



Elicit and Aggregate...

130,000
10,000
iR200
540

>240

probabilities
participants
variables
days

probs/day

SciCaAasT

Average Error (0 is best):

“Coin toss” 0.5
SciCast 0.3
+ $Prizes: 0.1

(619 completed forecast Qs)
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Oh... belief aggregating is impossible

“...no belief aggregation function can maintain all independencies ... in a BN.”

Figure 1  Independence Preservation Behavior of (a) LinOP and Can’t have all these:
(b)—(d) LogOP
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1 Pennock & Wellman 2005. Graphical Models for Groups: Belief Aggregation and Risk Sharing. Decision Analysis 2(3):148-164.




The next 2 slides stand in for a short demo

Try our demo site, scicast.c4i.gmu.edu.

It's not “live” anymore, but there are plenty of questions and question clusters left to explore and get
an idea how it works.



@ Will at least 250 data breaches in the US be reported by the
ITRC between January 1, 2015 and March 31, 20157

Discussion (2) | Background | Trends & History [T

cyber attacks to the grid

Healthcare Data Breaches Jan-Mar. 2015 @
--..__________-‘-_-‘-

. WEE inUS

¢ U.S. Electric Grid Cyber Attack

[ ]
US financial sector data breach



@ Will at least 250 data breaches in the US be reported by the
ITRC between January 1, 2015 and March 31, 2015?

Make a Forecast Discussion (2) Background Trends & History m

@ If: the answer to one of these related questions is:

Your Assumption Question

TIF: Forecast diffsrent scenarios using these assumptions. If an answer occurs, what will happen in the question asked below?

[ Falze ¢} Will at least 6% of data breaches reported in the US by the ITRC in the first quarter of 2015 be
in the banking/credit/financial sector?

@ Then: Will at least 250 data breaches in the US be reported by the ITRC between
January 1, 2015 and March 31, 2015?

MINIMUM

CURRENT FORECAST YOUR FORECAST CHANGE FORECAST TO AVAILABLE POINTS
87% 87% 87%
PREVIOUS
FORECASTS
1 \E_l

0% 100%
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Evaluating the replicability of social science

2010 and 2015

Prediction market and survey beliefs



Further Reading

SciCast & DAGGRE (our BN markets)

*SciCast Blog: blog.scicast.org

«SciCast Demo: scicast.c4i.gmu.edu
*WSJ Sep. 5, 2014, “U.S. Intelligence Community

Explores More Rigorous Ways to Forecast Events”

*Brief intro: Twardy et al. (2014). SciCast: Collective
Forecasting of Innovation. Presented at the Collective
Intelligence 2014, MIT, Cambridge MA.

*Olson et al. (2015). Accuracy of Simulated Flat,
Combinatorial, and Penalized Prediction Markets.
Presented at the Collective Intelligence 2015.

*Very Technical. Laskey et al. (in press) Graphical

Market Maker for Combinatorial Prediction Markets.

J. Artificial Intelligence Research.
*SciCast 2015 Annual Report

All available on request

Prediction Markets

«Classic reference: Prediction Markets in Theory
& Practice. www.nber.org/papers/w12083

*Overview: CIA article on prediction markets,
Studies in Intelligence 50:4.

Some Live Markets:

*Hypermind: www.hypermind.com

*Predictlt: www.predictit.com

*Cultivate Labs: www.cultivatelabs.com

*Foresight Exchange: www.ideosphere.com

» Possibly the longest-running prediction
market. Very plain.



https://www.wsj.com/articles/u-s-intelligence-community-explores-more-rigorous-ways-to-forecast-events-1409937859
http://sites.lsa.umich.edu/collectiveintelligence/wp-content/uploads/sites/176/2015/02/Olson-Twardy-and-Laskey-CI-2015-Abstract.pdf
http://www.hypermind.com/
http://www.predictit.com/

ctwardy@keywcorp.com

KeyW®

Innovation Beyond Expectation

scicast.c4i.gmu.edu
(small demo site)
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