
Welcome!

The program will begin soon.
 You will not hear audio untl we

begin.



2

Part 1

Incentve Engineering through
Subgraph Matching 

– with applicaton to task allocaton

Mark Ebden 
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Speaker background

Work & study at the University of Oxford:
• SPANN (Signal Processing And Neural Networks) res. group, 2002-2006
• PARG (Pattern Analysis Research Group), 2006-2012
• MLRG (Machine Learning Research Group), 2012-2015

Teaching at the University of Toronto, 2016-2019, 2021:
• Department of Statistical Sciences
• Faculty of Applied Science & Engineering

Work with companies:
• Datatrie / OBS Medical / Mind Foundry – tech startups
• Xilinx / BP / Celestica – larger engineering firms
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        The                         Project

• The science of human-agent collectves (HACs)
• January 2011 to December 2015
• Five subtopics, described at www.orchid.ac.uk

Jennings, N.R., Moreau, L., Nicholson, D., Ramchurn, S.D., Roberts, S.J., Rodden, T., and Rogers, A. (2014).
On human-agent collectves. Communicatons of the ACM
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1. The problem: Agents         Humans

2.

3. Subgraph matching
 

Overview of Part 1
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HAC-ER simulatons at Notngham University
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 Form pairs of complementarily skilled humans to travel
together, pick up targets, and drop of the targets at designated
locatons

 A centralized planning agent provides each unoccupied player
with a proposal: a target in need of atenton and a teammate
with the necessary complementary skills.

 Each player is allowed to reject tasks they judge to be
personally unfavourable.

Task-allocaton game: HAC-ER
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What the centralized planner does

Ramchurn et al. Proceedings of
the 14th International
Conference on Autonomous
Agents and Multiagent Systems 
(AAMAS 2015), Bordini, Elkind,
Weiss, Yolum (eds.), May 4–8,
2015, Istanbul, Turkey
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Challenge: players decide to accept or reject tasks without
necessarily knowing the global signifcance or the true personal
enjoyability of that task.
 
Incentves would be desirable in certain cases, to increase the
acceptance rate of the most useful tasks.

Incentve engineering for beter HAI
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…task allocations suggested to people by a
centralized planning agent “may need
particular support” in order to succeed;
there is a “need to ensure the agent’s
recommendations come with proper
explanations in order to be trusted and
further augment their capability”

“

”                        
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Examples of incentves
• Reportng previous joint success: 

 “You have worked successfully with this teammate before”
• Reportng previously completed similar task: 

 “You have completed this type of task before”
 “Your teammate has completed this type of task before”

• Reportng previously experienced geography: 
 “The task is somewhere you’ve visited previously”
 “The task is somewhere your teammate visited previously”

• Reportng common experience with third partes:
 “You’ve each worked with player X before, successfully”
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A provenance network
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A HAC-ER provenance network
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Introducton to Provenance

A tutorial (2019): http://openprovenance.org/tutorial/odsc2019.html and
                            https://www.youtube.com/watch?v=v8noJFOYFEk

A report on the use of PROV around the world (2020):
https://www.impact.science/blog/wp-content/uploads/2021/05/Evaluation-of-Impact-of-PROV.pdf

Additional presentation (2020): https://vimeo.com/478043709

http://openprovenance.org/tutorial/odsc2019.html
https://www.youtube.com/watch?v=v8noJFOYFEk
https://www.impact.science/blog/wp-content/uploads/2021/05/Evaluation-of-Impact-of-PROV.pdf
https://vimeo.com/478043709


15

Nodes and edges of PROV
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Graph propertes
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Example motf, for previously experienced geography
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Motf-subgraph matching

?

github.com/OxfordML/ENPG 
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Each motif of interest was represented by 
a tuple with four constituents:

– An m x m adjacency matrix H in which the 1’s were replaced with
codified edge attributes, e.g. ‘8’ for a PROV specializationOf

– An m-vector t listing codified node types, e.g. ‘1’ for a PROV entity

– A set of m strings N listing the names of each node, e.g. an agent
might be called ‘medic95’

– A set of string pairs, W, with each pair giving the type of node
attribute (e.g. ‘longitude’) and its value

The motf data         
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Subgraph matching
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Results
Seven graphs with 7-12 agents each:
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Scalability

us

LAD fltering
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The final output of the algorithm: 

 text messages

If they were generated during a disaster trial, they would be transmissible with the
specific intention of encouraging participants not to reject certain tasks.

A message template for each of the four incentive types was created, with any
blanks filled in by text extracted automatically from the successfully located
subgraphs 

Messages to partcipants
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From Luc Moreau and
Dong Huynh, a 2020
application of messages:

https://explain.openprovenance.org
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We use provenance graphs for incentive engineering.

We provide a viable feedback mechanism to allow
incentivization through interaction with agents and information
sources with the objective of improving task-acceptance rates.

Our algorithm was successfully able to find all the expected
subgraphs within HAC-ER provenance graphs and to generate
a variety of meaningful messages on an any-time basis, i.e.
from whatever provenance data had been collected up to the
point of execution.

Summary
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Part 2

Organizing data-analysis tools
for practtoners

Mark Ebden 
Wednesday 15 December, 2021
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The problem:

You seek advice
 with limited time.

Wha
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Do I need a deep

neural network?

W
hich hypothesis test

should I use?
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Current solutons

 Reviewing / purchasing textbooks

 Online courses

 Pestering classmates / colleagues

 Hiring / contracting

 stackoverfow.com, ResearchGate 

 Flowcharts

 AutoML

https://www.researchgate.net/post/Can_you_recommend_a_model_to_perform_regression_with_high_dimension_data
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Soluton: a trie

 About 1,800 statistical methods indexed
 Up to 30 questions asked per use case
 Flutter (.dart) targeting Android and iOS
 Launched summer 2020 at:

www.datatrie.com/advisor
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www.datatrie.com/advisor
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