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About Me

Academic

BSc. Computer Science (UCD), PhD (TCD), Prof Computer:Science (2001 -)
Research Areas: Al, Recommender Systems,.etc (AIC CLARITY, Insight)

Commercial

Lots of startup & other industry work (ChangingWorlds, HeyStaks,
SkillPages, Soundwave, Rubicoin, The Irish Times)

Online
barrysmyth.me, @barrysmyth, https://flipboard.com/@barrysmyth
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https://flipboard.com/@barrysmyth

Overview

Housekeeping v

Course structure, assessment, timetabling, expectations etc.

Vox Populi v

A classic example of collective intelligence.

Further Examples of Collective Intelligence v
Crowdsourcing, Citizen Science, Data Intelligence, Human Computation.

Framing Collective Intelligence v

Putting it all together. Al vs Collective Intelligence. Motivations &
Incentives. The 3 Cs.
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Welcome to Collective Intelligence

COMP 30490

5 credit version, approx 60 students

COMP 41440
10 credit version, approx 15 students

Assessment
100% continuous assessment for both COMP 30490/41440



Lectures & Labs

Lectures
5-7 pm Mondays in B.003 (typically, there are 3 exceptions)
Slides will on Moodle each week (Enrollment Key = TBA).

Laboratories
5-7pm Wednesdays in B.002 (typically, there are 2 exceptions)
Project discussion, demonstrator support etc.



Expectation Setting

Degree of effort involved
With 100% continuous assessment this module requires a significant
level of continuous effort throughout the semester. Each week will

involve lectures, labs, and project work.

COMP30490 - 5 Credits
Corresponds to approximately 95 hours of effort with practical work
amounting to in the region of 70 hours of effort (including labs).

COMP 41440 - 10 Credits
Approximately 190 hours of effort including about 170 hours of practical

work (including labs) over the period.
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Project 1 (50 Marks for both 5/10-Credit)

Build a Recommender System

Design & implementation (Java) to build a simple working recommender
system using real-user data (provided).

Implementation Summary

Manipulating user ratings data; mplement basic user-based collaborative
Filcering for rating prediction; evaluate 3 algorithmic variations.

Project Report
Prepare a brief summary report of the implementation and findings.
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Project 2 - (50/100 Marks For 5/10-Credit)

Design and prototype (5-credit @ 25 marks) or implement

(10-credit @ 75 marks) a working Game-with-a-Purpose
Details to be provided - major design/implementation project involving
the creation of a plausible game-with-a-purpose to address a realistic

collective intelligence task.

Project Report (5/10-credit @ 25 marks)

Prepare detailed project report justifying, describing, and advocating
your GWAP.
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A Note on Plagiarism

Plagiarism is a serious academic offence
See Section 6.2 of Student Code or UCD Registry Plagiarism Policy or the
School®s Plagiarism Policy & Procedures document.

A practice approach will be taken to detect incidents

Suspected incidents will be referred directly to the school®s Plagiarism
Sub-Committee who will interview and investigate those involved.

Penalties
Typically 0% or NG for a first offence. 2nd offence referred to UCD?®s
Disciplinary Committee.
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Student®s who enable plagiarism are
normally viewed as equally responsible...

... just don't do it!



Timetable

Week 1 2 3 4 8 9 10 11 12
Date 25-Jan-16 01-Feb-16 08-Feb-16 15-Feb-16 22+ Feb 16 29- Feb 16 07- Mar 16 14-Mar-16 21-Mar- 16 28-Mar-16 04-Apr-16 11 -Apr-16 18-Apr-16 ZS-ALr-lB
xtra Lecture No Lecture xtra Lecture No Lecture dy Break Bank Holida
Foundations of
Recommender GWAP Labs ¢ Social
P

g Introduction as Systems + RecSys Labs Only GWAPs + Project RecSys Labs Only RecSys Web Information Participatory rediction Markets
g Recommender Project Handin Intelligence | e oo Sensing & Conclusions

Systems (1) rose anal ry

Notes

1. Labs begin Wedn

P 155) o ‘:’5de February 10th (5pm, Room 002) with a Lecture+Lab to introduce RecSys project

ok ure is a full laboratory session (5pm, Room 003) to help kick-start RecSys proj PIojEes
. Feb 29th is a Lecture-Lab session to introduce GWAP project ye profec

4. The following week (March 7th) is another double-lab week

5. March 28th is a Bank Holiday so no lecture.
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Questions?



Populi & the Wisdom of the Crowd
~




The West of England Fat Stock and Poultry
Exhibition, Plymouth 1906

Guess the weight of the ox

6d per entry. Approx 800 aenk 3 s,
including butchers, Farmers ‘n :
the general public, etc.

787 legitimate ¢ guesses (13 el‘imlnated
due to legibility problems) -«  «

How well do you think the crowd did?




Vox Populi, Nature (1907), No. 1949, Vol. 75,

. . . . “entilcs , + apes Of
Distribution of estimates after . ol
o \ — : ) ma,. orm
conversions to (bs. oot | Baimetss | Op e | Novmal
o leogh 0 BT ol

Median guess: 1,207 lbs
Correct weight: 7,798 (bs

In other words the crowd®s
guess fell within 1% of the true
weight of the ox!
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Crowd wisdom or a lucky guess?

Was this just a lucky guess or is this type of accuracy genuine
example of crowd wisdom?

What Factors tend to influence crowd accuracy?

What is more important: a crowd of experts vs a crowd of
diverse non-experts? Expertise vs Diversity?

Can we rely on an reproduce crowd wisdom in other
situations?
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Phone a Friend vs.
Ask the Audience




OfFicial Game Stats

Phone a Frien

Ask the Audience
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Why does this work?



Mistakes cancel & correct
answers rise to the top...
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1l d

B6LIBVGI

Identify the
non-Monkey

Peter Tork

Davy Jones

Roger Noll

Michael Nesmith



1l d

B6LIBVGI

votes

0

30

20

10

PT DJ RN MN



Assume 100 people

Assume 20 know none of the Monkees ...
... they select at random so we can expect about 5 votes for each option.

Assume 10 know the Monkess & therefore the non-Monkee...
... therefore RN receives these 10 correct votes.

Let®s say 30 know 2 of the Monkees ...

... SO their votes are shared between the 2 they don®t know; RN gets 15
of these votes and, all other things being equal, the others get 5 each.

Finally there are 40 who know just one of the Monkees ...
... RN gets about 13 (40/3) votes & the others get 9 each (27/3).
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Even if no-one knows the correct answer...

Even if no-one knows the correct answer the crowd
prediction may still be correct?

To see this imagine that no-one knows the correct answer but
40 people suspect that it is either RN or one of the others.
The other 60 guess at random.

In this case RN will attract 35 of the votes (40/20 + 60/4)

whereas the others will only attract about 22 votes (20/3 +
60/4).
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individual

group

SETI
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Crowdsourcing & Crowdwork



Crowdsourcing -
Harnessing the contributions/opinions of the

crowd ... The Billion CROWD
Crowd Wisdom SOURCING

Harnessing the diverse wisdom of the crowd (e.g.
Innocentive, IBM?®s Idea Jams, etc.) WHY THE POWER OF THE CROWD

IS DRIVING THE FUTURE OF BUSINESS

N

Crowd Creation

Harnessing the creative energies of the crowd
(CurrentTV, Threadless, Blogs, Social Media etc.)

Crowd Voting | ‘
Harnessing the opinions of the the crowd (Google®s
PageRank, Digg, Amazon, etc.)

e

JEFF HOWE
35



Gougle

3 Everything
= News

A Blogs

B Videos

W Books

¥ More

Any time
Latest
Past 2 days

All results
Related searches
Wonder whee|
Timeline

¥ More search tools

T — ==2IId Lmall more v

crowdsourcing

Search

About 8,050,000 results (0.22 seconds)

History - Overview - Early examples - Recent examples

a designated agent (usually an employee) and Outsourcing it to ...
crowdsourcing.typepad.com/ - Cached - Similar

Wired 14.06: The Rise of Crowdsourcing
The Rise of Crowdsourcing. Remember Outsourcing? Sending jobs to India and China is so

.

2003. .... It's not outsourcing; it's crowdsourcing. ...
www.wired.com/wired/archive/ 14.06/crowds. htm| - Cached - Similar

8 Jul 2008 ... Crowdsourcing" has, virtually overnight, generated huge buzz, enthusiasm,
and fear. It's the application of the open-source idea to a Y ...
www.youtube.com/watch?v=FO-UtNgSots - Cached - Similar

Advanced search
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Automatic photo recognition
Take a picture of a product and
Amazon locate®s match or near-
match.

Challenging image recognition
task ...

... outsourced to Mechanical

Turk.
Crowdsourcing image matching.

Amazon's (old) IF
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Grid Computing &
Data Intelligence




The SETI Project




The SETI Project

Radio Telescopes like Aracebo used to scan for sources of intelligent life.

Assumes intelligent signals will be broadcast in an easily detectable way,
such that it will be easily distinguishable from natural background sources.

Use computationally intensive signal processing techniques to scan
incoming data streams across many different frequency bands.

Traditional approach = Massive banks of dedicated FFT processors
capable of scanning up to 1 Bn x 1Hz wide channels.

Scalability? Is there a better solution? What about all of those machines
connected to the Internet idly consuming CPU cycles?
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SETI represents a highly distributable
signal processing task.

13Gb data = Divided into work units
of 107 secs of data (approx .35Mb).

Participants install the SETI@Home
client/screensaver.

5.3m users worldwide logging >2m
years of computing time since 1999
(the largest computation in history).

SETI@Home computing capacity of
769TFLOPS exceeds that of IBM?s
BlueGene\L.
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Great Internet Mersenne Prime Search

Crowdsourcing the hunt for large primes.

Distributed, virtual super-computer a la d 0 F - T
SETI but for prime hunting. g 8

20 years & counting.

Jan 15,2016 - New largest prime located e ol '
(49th Mersenne Prime) 1T RN - 0

74,207,281 _

>22 million aigits!
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Predicting/Tracking Influenza

nnnnnn o ® 2010-2
Google Flu Trends
Geo-coded search terms as w\/\//
indicators of human activity ... w~""
Flu remedy BN R e e o
cure flu —

Flu shot, etc.

Strong correlation between
fFlu-related searches and illnes
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NASA's Cllckworkers

The life of a planetary geologist at NASA
identifying and measuring geological landforms
(craters, ridges, valleys) from satellite imagery.
Tedious, error-prone, labour-intensive (80k
landforms = 2 person-years)

The Clickworkers Experiment

NASA put the entire Viking-Mars image database
online and invited amateur astronomers to
perform the same analysis task online.

Individual contributions are aggregated.

Within a month the entire DB was completed to a
comparable degree of accuracy by a few thousand
contributors ... 37% were one-time contributors!
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Don R. Swansom (1924-201 2)

Information Scientist turned Biomedical Explorer

Believed that scientific knowledge had grown so vast
that important connections and discoveries were going
unnoticed.

Harnessing the Medline Search Engine
Millions of scientific papers providing a high-level map of
human medical knowledge.

Connecting Migraines & Epilepsy

Celebrated discoveries: (1) migraines are associated with epilepsy; (2)
migraines are associated with magnesium deficiency. Both subsequently
confirmed.
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Sloan Digital Sky Survey (SDS¢<)

Mapping the known universe.

Robotic telescope imaging >1m galaxies to
generating huge quantities of data for mining.

Boron & Lauer, 1999

Used SDSS data to discover 2 orbiting blackholes by usmg | |
a computer to search galaxy images to detect colour changes

predicted from a model of orbiting blackholes.

Open Data & Data Mining

Changing the nature and approach to scientific discoveries in areas like
astronomy, particle physics, drug discovery etc.
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Kasparov vs

Gary Kasparov
World #1 since 1985.

The World

Players from around the world voted on
moves; some strong players but far below
GK. 50k people voted during the game.

The Game

Complex 4-month, 62-movegame. Kasparov
eventually won, with supreme effort. The World played
a game a t a level far greater than any of its individual
players.

Amplifying Micro-Expertise
The move of Irina Krush...



Collective Intelligence in Nature




Ants & Ant Colonies

8Ants aren®t smart. Ant colonies are.? (Deborah Gordan,
Stanford)

Ants communicate via their local environments (stigmergy)
Foraging behaviour interrupted by pheromone trails

Efficient path planning emerges ...
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Ant Foragin
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Ants & Pheromone Tralils

Initial near-random behaviour.

Early competing pheromone trails are
Far from efficient.

Positive-feedback effects lead towards
the selection of a more efficient route
to food.

Over time the colony prefers the shorter
path to the food source.
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Why/When are the Many Smarter than the Few?

A NEW YORK TIMES BUSINESS BESTSELLER
P riva te I n FO r m a ti O n “As entertaining and thought-provoking as The Tipping Point by
Malcolm Gladwell. . . . The Wisdom of Crowds ranges far and wide."”

—The Boston Globe

People need to be acting on their own private

information. T H E W | S D 0 M
Diversity of Opinion | OF CROWDS

Differing opinions based on private/local information

matter. JAMES
Independence of Opinion S U R O W I E C K I

Opinions forms independently of others matter. R

Aggregation Mechanism
There needs to be a mechanism for turning private
judgements into a collective decision.
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Collective
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What is Collective Intelligence?

Artificial Data-Driven ’ Collective

Intelligence Intelligence Intelligence
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What is Collective Intelligence?

‘amplying human

“... machines “... machines solving intalliaence b
mimicking tasks that tasks that humans "9 Y oo
” ” combining machine &
humans are good at are not good at . . y
human intelligence
Artificial Data-Driven Collective

—_—p —_—p
Intelligence Intelligence Intelligence
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What is Collective Intelligence?

‘amplying human

“... machines “... machines solving intalliaence b
mimicking tasks that tasks that humans comb/n%”) mac%//'”)'é 2
humans are good at” are not good at” 9 111e ,

human intelligence
Artificial Data-Driven ’ Collective
Intelligence Intelligence Intelligence
machine learning data mining .
. . crowdsourcing
planning data analytics .
. ’ human computation
expert systems DIg data social comoutin
perception & robotics the semantic web PULNG

inked data collaboration
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The Collective Intelligence Landscape

Artificial
Intelligence

achine
earning




How is this changing the way that we think
about computation?

Machine vs Human?



Towards a New Computational
Paradigm




The Three C°®s



Computation
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The Global Machine ...

Computational Devices (1Bn CPUs)
Internet Connectivity (55 Tr Links)

250 Exabytes of Storage | -. ~
EY -3

7 TB/sec Data Transfer Rates

Approximates 1 Human Brain (HB) ...
= 6Bn HBs by 2040 !

A

Kevin Kelly, Wired
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The Rise of the Social Web

Who participates (U.S. online users)

What people are doing

Creators publish

Web pages, write blogs,

upload videos to sites

like YouTube.

Critics comment on
blogs and post
ratings and

reviews.

Collectors use
Really Simple
Syndication (RSS)
and tag Web pages

to gather information.

Joiners use social

networking sites.

Spectators read

blogs, watch peer-

generated videos, and

listen to podcasts.

Inartivae - oo
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Young Teens
12t017
1

Generation X Young Boomers Older Boomers Seniors
27040 41 to 50 51 to 61 62+
| | 1 !

Generation Y
22to 26
]

Youth
18to 21

24%

11%

51%

49%

18% 15% 11%

16% 18% 16% 15% 16% 11%

70% 57% 29% 15% 8% 6%
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59% 54% 41% 104



Key Themes



We are living In an increasingly connected world.
Where ubiguitous computation Is available at near-zero cost.
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People are inherently soclal and collaporative.
Collectively our fragmented contributions add to a lot.



Some problems are better suited to machines ...
... While others require human Iintelligence.



A New Computational Paradigm

Picking the right problem.

What type of problems are suited to a collective intelligence approach?

Motivating and incentivising the crowd.
What makes For a suitable crowd and how do we attract/motivate them?

Amplifying the wisdom of the crowd.

How can we guide and amply the wisdom of the crowd.

Ensuring correctness.
Can correctness be guaranteed?
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