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Summary

The aim: introducing a new (?) paradigm of social
computation.

Intelligent: problem solving
Subconscious: hidden

The approach: revise existing paradigms of social computing
crowdsourcing
computational social sciences
the SandS project
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Introduction

Fact
Social networks can be seen as a repository of information and

knowledge that can be queried when needed to solve problems or to

learn procedures.
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Fact
In the social sciences, social networks have been useful to spread

educational innovations for the benefit of the social players

in health care training2

management of product development programs, 3

engagement in agricultural innovations by farmers. 4

2Jippes, E., Achterkamp, M.C., Brand, P.L., Kiewiet, D.J., Pols, J., van Engelen,
J.M.: Disseminating educational innovations in health care practice: Training versus
social networks. Social Science & Medicine 70(10) (2010) 1509 – 1517

3Kratzer, J., Leenders, R.T., van Engelen, J.M.: A social network perspective on
the management of product development programs. The Journal of High Technology
Management Research 20(2) (2009) 169 – 181

4Oreszczyn, S., Lane, A., Carr, S.: The role of networks of practice and webs of in-
fluencers on farmers’ engagement with and learning about agricultural innovations.
Journal of Rural Studies 26(4) (2010) 404 – 417
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Introduction

Fact
developments on Social and Personal Information processing have

strong impact in

Economics

Social structures

Political

others
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Introductions: defs

Definition
Computational Social Sciencea aims to understand the dynamics of
social systems from data that can be extracted from all existing
sources of human behavior observation.

aD. Lazer et al. Computational social science. Science, 323(5915):721– 723,
2009.

The social players are subjects of observation and
experimentation, searching for:

Communitiy detection (i.e. Louvain algorithm)
Diffusion processes
Affective states
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Introduction: defs

Definition
Social computing :a “intra-group social and business actions
practiced through group consensus, group cooperation, and group
authority, where such actions are made possible through the
mediation of information technologies, and where group interaction
causes members to conform and influences others to join the
group”.

aW. Mao, A. Tuzhilin, and J. Gratch. Social and economic computing. IEEE
Intelligent Systems, 26(6):19–21, 2011.
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Introduction: defs

Definition
Social computing can be termed intelligent when new solutions to
new or old problems are generated when posed by the social players.

Fact
Social Computing is developing into a productive model where

rewarding mechanisms are required to control the desired output of

the system
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Introduction:defs

Definition
Social Intelligence is the emergence of problem solving behavior out
of social interactions from the point of view of the social player.
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Axes of social computing
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Introduction: defs

Conscious computing is defined by the decisions and actions
performed by the social players on the basis of the information
provided by the social service.
Subconscious computing

intelligent data processing
performed automatically and autonomously by the web service
in order to search or produce the information requested by the
social players,

Unconscious social computing: a service providing company is
milking the information generated by the users for its own
profit.

the social player is unaware, and
the providing company wants him/her to stay so.
end beneficiary is the corporation
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Taxonomy

Crowdsourcing: the social players explicitly cooperate to build a
knowledge object following some explicit and
acknowledged rules. i.e: wikipedia.

Social_science: the interaction of the social players is observed and
recorded. Conclusions and products are derived from
the analysis of interaction data.

Social_intelligence: the social player asks for the solution of a
problem, and the social framework provides
(innovative) solutions based on previous reported
experience from other social players.
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introduction

In subconscious intelligent social computing,
the social players are the end beneficiaries of solutions and
innovations, and
all side value and uses of the social information is
acknowledged and known by them, and
There is a hidden intelligent layer boosting innovation
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Rewards and incentives

How to engage the social player to invest time and effort in the
social computing system?5

5Ognjen Scekic, Hong-Linh TruonG, Schahram Dustdar, Incentives and
rewarding in social computing, CACM, (2013), 56:72-82
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Figure : Crowdsourcing paradigm
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Crowdsourcing

Crowdsourcing “enlists a crowd of users to explicitly collaborate to
build a long-lasting artifact that is beneficial to the whole
community”6

how to recruit and retain users;
what can users do;
how to combine their inputs; and
how to evaluate them

6Anhai Doan, Raghu Ramakrishnan, and Alon Y. Halevy, Crowdsourcing
systems in the World-Wide Web, CACM, (2011) 54:86-96
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Academic experiments

Kearns’ academic experiments7 involve groups of social players
which

must achieve an operation over a graph
have partial view of the graph status
are independent
obtain monetary reward

7M Kearns, Experiments in social computation, CACM (2012) 55:56-67
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M. Graña Towards subconscious social intelligent computing



Introduction

Taxonomy of systems

The Social and Smart project

Conclusions

Crowdsourcing

Computational social science

Subconscious social intelligence

Academic experimens: sample exp.
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Academic research: conclusions

Reproduce results in game economic theory
Shows the effect of the information available to the social
player
Shows the relation between task and social player estrategy
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Amazon Mechanical Turk

Issues:
Trust on the producer: scoring, marking, qualify
Trust on the requester: evaluation, fair payment, labor rights
(sweatshop)
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Other crowdsourcing efforts

Galaxy Zoo 8: classifying galaxy images
FolfIt 9: solving protein folding puzzles
Image labeling 10

reCAPTCHA 11 for crowsourced OCR
Wikipedia, sourceforge...

8

http://www.galaxyzoo.org

9

http://fold.it/portal/

10http://www.artigo.org/about.html
11http://www.google.com/recaptcha/learnmore
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Social Computing and Computational Social Science paradigm
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Computational social sciences

User profiling
Targeted marketing

Community discovery
New product development

Security
Sentiment Analysis
Process mining
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Sentiment Analysis

Sentiment Analysis (or opinion mining): the task of
ascertaining the opinions of authors (of social interaction
documents) about specific entities12.
Companies monitor their reputation by looking at the social
networks sentimental snippets
Stock picking by sentiment analysis “can lead to superior
returns”

12R Feldman, Techniques and applications for sentiment analysis
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Process mining

Process mining deals with the extraction of actual processes from
the logs of activities performed by users13

13W van der Aalst, Process Mining, CACM (2012) 55:76-83
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SandS project

The Social and Smart (SandS) project aims
to lay the foundations for a social network of home applicance
users
endowed with a layer of intelligent systems

to produce new solutions to new problems
from knowledge accumulated by the social players.

The system is not a symple recolection of tested appliance use
recipes,

generate new recipes trying to satisfy user demands,
fine tuning of recipes on the basis of user satisfaction

by a hidden reinforcement learning process.
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SandS project partners

Universities and research institutions
University of Milan
National Technical University of Athens
University of the Basque Country
Cartiff

Companies
Arduino (boards)
Gorenje (appliances)
Libelium (communication)
Amis (networking)
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The SandS architecture

Figure : Social and Smart system prototypical architecture.
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The SandS architecture

Tasks
Specified by the user

Recipes provided by
Appliance Manufacturer
User: conscious innovation
Networked intelligence: subconscious innovation
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SandS service

Conscious and subconscious processes in SandS
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SandS knowledge representation

Recipe (washing) as a process
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SandS social network mockup

Bare interaction cycle
based on open source social network software solutions
SandS Social Network mockup
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SandS learning layer

Requirements and current challenges:
Task & recipe specification languages
User satisfaction feedback
Database collection of task, recipe, satisfaction:

zero point start of learning processes

Training of classifier/regressor

incremental
life learning
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Conclusions

Subconscious Social Intelligent Systems
A new field of research and development
Offers great opprotunities for Computational Intelligence
research and development
It aims to empower the social player
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Challenges for learning systems
Quick learning times that allow for quick adaptation to
changing environments and supporting the effects of scale that
potentially big social communities will introduce.
Flexibility to cope with diverse data representations and
desired outputs.
Robust performance when dealing with multi-dimensional
heterogenous output.
Minimal uncertainty on system performance: One-shot training
Robust incremental learning to process incoming batches of
user feedback driving the adaptation process.
Implementation/learning of forward and backward mappings.
Hybridization of diverse computational paradigms to allow the
composition of selection/classification/regression modules to
cope with the complex landscape of user problem statement.
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