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Al FORA

artificial intelligence for assessment

A workshop will be held to map out the overall existing case study system as a flow chart.
2. Rules for a game to be played with stakeholders will be written.

3. An Agent-Based Model (ABM) that models the current social assessment system, including the initial rule set and exemplar
agent attributes, will be written.

4. The initial rule set will be checked and refined by running the ABM to become the ‘current rule set'.

5. At a gamification workshop with the stakeholders, the current rule set will be gradually adapted by the stakeholders to
become a more desirable assessment algorithm.

The "better rule set’ will be extracted using the records from the game play.
/. The ABM will be modified to incorporate the better rule set.

The ABM will be used to generate a data set that has a case (‘row’) for every permutation of the applicants’ attributes. The
ABM will be run using the better rule set for each case (possibly multiple times to deal with stochasticity) to see what the

social assessment is for that combination of attributes. This will yield a dataset of ‘inputs’ (the attributes) and ‘outputs’ (the
assessment).

9. Using this dataset, a neural network (NN) or other ML system will be trained to match the dataset. This NN is the ‘better Al
algorithm’ for the case study.

10. A final stakeholder workshop will be held at which the better Al algorithm will be introduced and if possible tested against

representative empirical data about applicants for social assessment (or if empirical data are not available, tested on the
basis of plausibility).
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INnitial work

Meeting of
stakeholders and

experts to agree on the
domain and its scope
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artificial intelligence for assessment

INnitial work

* Documentary review - , SSM_CAT (1EN)  e—
The SSM self-sufficiency matrix - CAT (i ES)
1 - Serious problems 2 - Not self-sufficient 3 - Very little self-sufficient 4 - Forga autosuficient 5° cosTI‘:-I:::FIl)client
Economy \ ' + S < ’
n o A
O O t p t l' Work and training /- -
utput: a genera e ; =
- d f th f A | - Allotjament Self-sufficiency is expressed in 5 levels / S N |
I e a O e U S e O I n Relationships in the coexistence unit / » -
h - - l' - Mental health |l _.I > N
t I S S O C I a S e rVI C e Physical health .r- DOminiS e Minimal physical discomforts related to daily
. . Drug use T~ ~Self-sufficiency is made up of 13 domains activities
. . —~ ¢ Functioning is diminished considerably due to physical
e IVe ry OI I Ia I n Basic activities of daily living (ABVD) ~ - ~ — discomfort.
T~ - e Complete with treatment or no treatment
Instrumental activities of daily living S~ required
(AIVD) ~|' ]
Social relations |
Community participation In di Cat ors
T I TR T e In each cell-la the indicators specify the level of self-sufficiency in the domain
Physical care
Socio-emotional support __ | Supplement: Adults with minors in care
Escolaritzacié Level of self-sufficiency in 4 additional domains: relevant for the care of children/adolescents.
Dail
e S 'm; Generalitat de Catalunya m— : — Note: Based on the SSM-D training programme developed by the GGD Amsterdam team.
I A N 5o

Spanish case study: applicant categorisation proposed for Catalunya
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Initial ideas for the game

* \Who do the players represent?
+ Clients or Social Service personnel

e WWhat are the players’ characteristics (‘attributes’)?
+ €..g. age, gender, income, job history,...

* \What is the scene?

+ 'Stations’ - agents or clients move between stations during
the game

+ Stations: service desks, home, town hall, etc.

* \What do the players do?

+ Follow a prescribed set of rules, one at a time, again and
again
+ Vote to change the rules if they think the rules are unfair
* How does it end?

+ When the money runs out, or whatever suits the game
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* Social Service Agents

+ The central characters in the game are
social service agents working in a
municipality who are seeking to allocate
(Limited) social service resources to
deserving applicants, many of whom have
multiple, complex needs.

+ The agents’ aimis to allocate social service
resources to applicants in order to
maximise the sum of applicants’ wellbeing.

C ‘r % S S ‘e-® VolkswagenStiftung
T — o -9

Centre for Research in Social Simulation



* Applicants have:

* Overall need score (highest scoring individual
IS deemed by the algorithm to be the most in
needqd)

* Household income

* Number of dependents
 Accommodation
*\Work and training

* Mental health

* Physical health
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Initial Rule Set SR

e Resources
+ Total social service budget T —
e | ocations —
+ Agent home (end of round)
+ Social service desk

+ Office meeting

* where social service agents can
see the scoring algorithm and
vote to change it and/or other
elements of the game (e.g. the
assessment process and
resource allocation).

o
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* Agents deal with a limited number of applicants per round
» Before the round

+ Applicants are randomly allocated appointments with agents.
* During the round

+ Agents review and score applicants based on the scoring ruleset and applicants’
attributes.

* At the end of the round
+ The social service budget is distributed to successful applicants in order of severity

* The highest scoring applicant gets full payment, then the second highest applicant and
so on until the budget for that round is used up

+ The applicants’ needs are updated depending on their existing needs and whether they
received support or not.

+ Some of the applicants’ situations may then change at random. Some will improve if they
received support. If they didn’t receive anything, their situation may deteriorate further.
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For all attributes except household income and number of dependents:

+ One 'need point' is allocated according to which category the
applicant’s current situation falls into, e.q..

Need 5 4 3 2 1
points
Applicant’s |Serious Not self- Minimally |Sufficiently |Completely
situation |problems |sufficient |self- self- self-

For household income andinumber sfftfgnendefident | sufficient

+ applicants are ranked against each other and given a need point
based on their position relative to other applicants in that round.
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The Spanish complex needs game

Version 0.9

Pink: not seen by an agent this round
Blue: seen by an agent

Green: allocated funds

Red: critical needs
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Total need score
10

0 10

Applicants with critical needs
10

110-

Budget over time

10

Upcoming round's budget
100

At the start of round 1
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number-of-rounds

number-of-agnts

i

number-of-applicants 20

i

available-appointments

[

social-service-budget 100

threshold

\li

penalty

At the end of round 1

The Spanish complex needs game

Version 0.9

Pink: not seen by an agent this round
Blue: seen by an agent

Green: allocated funds

Red: critical needs

394

Total need score

10

110—

Budget over time

10

Applicants with critical needs

10

10

Upcoming round's budget

100
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| number-of-rounds

The Spanish complex needs game

Version 0.9

Pink: not seen by an agent this round
Blue: seen by an agent

Green: allocated funds

Red: critical needs

number-of-agnts

number-of-applicants 20

available-appointments

social-service-budget 100

!

threshold

~

penalty

Total need score
484

0 10

110

Budget over time

10

Applicants with critical nee...
14.3

Upcoming round's budget
23

At the end of round 10
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number-of-rounds 100

i

number-of-agnts

number-of-applicants

available-appointments

[

social-service-budget 100

threshold

penalty

The Spanish complex needs game

Version 0.9

Pink: not seen by an agent this round
Blue: seen by an agent

Green: allocated funds

Red: critical needs

Total need score

110

Budget over time

13.8

542
0
0 13.8
Applicants with critical nee...
16.5
0

13.8

Upcoming round's budget
0

At the end of round 13, the end of the run
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e \WWhat did we learn about the initial rule set from the ABM?

* The number of categories against which applicants’ needs are
assessed was reduced (from 17 cateqgories in the SSM-CAT selt-
sufficiency matrix to 6 categories)

* The game needed a termination condition - addeq:
» Before the next round

» When critically needy applicants’ needs aren’'t met in a given round, this reduces the upcoming
round’s available budget

» The assumption is that these applicants will end up drawing on social services elsewhere in the
system.

» The game ends if there is no budget left at the beginning of a round to allocate to any of the
applicants.

* An ‘overall wellbeing score’ was removed as it was redundant
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* What did we learn about what should be in ruleset 2 from
running the ABM?
+ Have agents assigned different numbers of applicants

+ Rather than having one overall budget, give each agent an individual
budget to allocate

+ Separate the critical need score from the ordinary need score, and if
the applicant is not seen by any agent, increase the critical need score
by one

+ Even when an applicant does receive support, it may not be effective in
reducing their need
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Stakeholder worksho
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* The stakeholders at the workshop should generate ‘better’ rules,
.e. ones that they feel more comfortable with and that yield
assessments that they think are ‘fair'.

* WWe will then program these rules (Ruleset 3) into the ABM
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* The revised ABM, with ruleset 3, will be simulate lots of
applicants and lots of assessments (in principle, the outcomes of

assessing every possible different applicant).

* This generates a data set:

The number
of rows is
the product
of number of
categories
for each
attribute

Centre for Research in Social Simulation

Applicant # |Income [Numberof |(Workand [Mental |[Physical |[Needs Assessment
dependents |training health |health score
1 1 1 1 1 1 1 Award
2 2 1 1 1 1 1 Award
3 1 2 1 1 1 1 No award
4 2 2 1 1 1 1 Award
S 1 1 2 1 1 1 No award
6 2 1 2 1 1 1 No award
/ 1 2 2 1 1 1 No award
3 2 2 2 1 1 1 Award
9 1 1 1 2 1 1 Award
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* The data set is used by a machine learning algorithm to create a
neural network that, given a particular applicant (i.e. a set of
attributes of that applicant), produces an assessment.

* This assessment should be same as the Stakeholders would
have given (and the same as the revised ABM would have given)

f [ |
or that applicant.
Applicant# [Income |Number of Work and Mental Physical Need Applicant # [Assessmen t
dependents training health health cor
2 2 1 1 1 1 1 2 Grant
e | 5 , - o - @ \olkswagenStiftung
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 Complete the process for the Spanish case study
+ Stakeholder workshop, Revised ABM, Neural network

o Validate the result for the Spanish case study at a final
Stakeholder workshop

* Create ABMs and follow the process for more case studies
* Refine the process as we gain experience
* Publish what we find
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