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A decade of technically
sophisticated interventions

HIV Prevention Al

Predictive models and adaptive
L policies for targeting and
resource allocation.

Substance Abuse Al

Risk prediction and continuous
engagement data optimization
for intervention efficiency

7/~

Suicide Prevention Al

Deep risk targeting layered onto
existing clinical service
frameworks.

All built with real partners, addressing real needs, and featuring strong technical validation.
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Case Study 1: Description

LOS
“my™ ANGELES
[riend s.p.Y It.:[éﬁ.'ll-'ER
- NGO Collaborator: Place -

« What do they do? Run Peer Led Popular Opinion Leader (POL) interventions
to spread awareness about STDs and to change behaviors

« What did they need help with? How to choose peer leaders for this
intervention

« How did we help? HEALER and CHANGE: Two Al agents that could identify

key peer leaders who would serve as good “influencers” in the network
(JAIDS, AAAI 21, IUCAI 18, AAMAS 18a, AAMAS 18b, AAMAS 17a, AAMAS

17b, IJCAI 17, Al Magazine, AAMAS 16, IAAl 15)



Case Study 1: High-Level Explanation

ERIC GARCETTI

MAYOR OF LOS ANG




Case Study 1: Key Results

Field deployment

Trial with 718 homeless youth over 2 years

Collaboration with three Los Angeles drop-
in centers; USC School of Social Work

/\
s age . =\ m
Significant improvement over status quo Y, e enas S.P.Y
\\r CENTER. pldce safe place for youth
N

Wilder et al. Clinical Trial of an Al-augmented Intervention for HIV Prevention in Youth Experiencing Homelessness. AAAI 2021. 82



Case Study 1: Key Results

Trial design: three arms

CHANGE Degrefa Control
Centrality group

Standard in :
Our method Sublicheali Observation-only

Wilder et al. Clinical Trial of an Al-augmented Intervention for HIV Prevention in Youth Experiencing Homelessness. AAAI 2021.
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Case Study 1: Key Results

Each deployment

Recruit 80 youth

Baseline Survey baseline behaviors

[010=)a"=1a1ife]al Train 10-12 peer leaders

Survey all 80 at 1 and 3 months
Behavior change?

Follow-up

Wilder et al. Clinical Trial of an Al-augmented Intervention for HIV Prevention in Youth Experiencing Homelessness. AAAI 2021.
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Case Study 1: Key Results

Each deployment

Recruit 80 youth

Baseline Survey baseline behaviors

[010=)a"=1a1ife]al Train 10-12 peer leaders

Survey all 80 at 1 and 3 months
Behavior change?

Follow-up

Wilder et al. Clinical Trial of an Al-augmented Intervention for HIV Prevention in Youth Experiencing Homelessness. AAAI 2021.
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Case Study 1: Key Results
Results

Condomless anal sex Condomless vaginal sex
40% 40%
30% 30%
20%.\r 20% \
10% 2 10%
0% 0%

Baseline 1 month 3 month Baseline 1 month 3 month
#-CHANGE Degree centrality

Wilder et al. Clinical Trial of an Al-augmented Intervention for HIV Prevention in Youth Experiencing Homelessness. AAAI 2021.

Faster and larger decrease in CHANGE group
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Case Study 2: Description

UNIVERSIT Yor

DENVER

GRADUATE SCHOOL OF SOCIAL WORK

* NGO Collaborator:

Assigning homeless youth to preventive programs
against potential opioid abuse

 Limited number of program slots, lots of homeless youth who could potentially

develop opioid abuse disorders in the coming future

How to make the best use of the limited

preventive program slots that they had?

12



Case Study 2: Description

UNIVERSITYor

* NGO Collaborator: DENVER

GRADUATE SCHOOL OF SOCIAL WORK

* How did we help?

« Stage 1: Predict the likelihood of an individual youth developing opioid use

disorder in the future

« Using survey data (KDD 2020)
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Case Study 2: Description

' Late Fusion pred

il UN IVERS : /Mqata_{:fassfﬁer E
I DEN\ a facebook post Eowr.ism, - predl pred2 '
* NGO Collaborator: bost Soomat =g o R N
GRADUATE S a face- book post V1 :_ """""" Vi "f‘.?.--.--.--..l
* How did we help? i | Bl Fusion preg
Survey answers to questions —— —_ Tc:asm‘ﬁer
. . . : 2 : :

. Stage 1: Predict the likelihood of an R e

disord er in the futu re Preprocessing ;' Vectorization ;' Classification

« Using survey data (KDD 2020)
. Using Facebook posts (AAA/ 2021) [“So cutel!! | want one!! <3.”} { “Smoke weed every day”J

Sample Quote from
Non-Substance User

Sample Quote from
Substance User
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Case Study 2: Description

' Late Fusion pred

m UN IVERS : /W-{rlata_cfassfﬁer ;
wl DEN\ a facebook post EoWHESVD.F - predl pred2 '
« NGO Collaborator: o et o
GRADUATE S¢ Post ; vi S :
a face- book post 5 : L 11 _____ Er? ________
* How did we help? . | {Eany Fusion preg
Survey answers to questions —— —_ Tc:assiﬁer
. . . : 2 : : I
« Stage 1: Predict the likelihood of an L
disorder in the future Preprocessing ;' Vectorization : Classification

« Using survey data (KDD 2020)
. Using Facebook posts (AAA/ 2021) [“So cutel!! | want one!! <3.”} [ “Smoke weed every day”J

anger anticipation disgust  fear joy sadness  surprise  trust
Substance Users 0.419 0.505 0325 0346 0544  0.331 0.252  0.594
Non-Substance Users  0.353 0.473 0.300 0325 0593 0.312 0.219 0.582




Case Study 2: Description

UNIVERSITYor

) DENVER

GRADUATE SCHOOL OF SOCIAL WORK

* How did we help?

« Stage 2: Use Stage 1 predictions to assign youth to program slots to maximize

efﬁCIGnCy Z(l 'wz)p + Z Z(l Yij p i Lij

. Predict-then-Optimize pipeline (/JCAI 2020) u o
s.t. » a4 <1,Viel...N

M
Zmij:'w,,;, Viel...N



Case Study 3
Al for Suicide
Prevention




Case Study 3: Description

* NGO Collaborator:
« What do they do? Gatekeeper training

iInterventions among homeless

» Gatekeepers tasked with looking out for suicidal)

tendencies among their peers

« Goal: To maximize the number of people who

are cared for by a gatekeeper

18



Case Study 3: Description

* NGO Collaborator:
* What did they need help with?

Assuming partial information about a
social network of youth, which people

should be selected as ideal

gatekeepers?

19



Case Study 3: Description
210 .

* NGO Collaborator: == . TER BEX P EY VECK

0(£), B5(L) e RY, a(e) € RE, v(€) e RY, A(£) € Ak(£)

Mixed Integer r< e 00 +a®)b- Y (W —1)m)+...
kek:
g . £, #0
Bilinear program to select the optimal Y SO+ Y M0 Y
kek: neN keK neN
£,=0
set of gatekeepers that could 0. < Aa®+ Y. Y aum@®-Y 3 @pie) VneN
kekl: ved (L) keK: ved(n)
. . \ £ #0 £,.=0 .
maximize network coverage ( , 0(¢) €RY, a(f) € RY, v(6) € RY
1< —e"0(0) +a(®) - Y (y5, — 1) vi(®)
« Some youth may say no when we enroll heks Ve Ly,

0.(6) < ATa(®)+ Y Y zp(l) VneN

kek: ved (L)
£, 70

them to be gatekeepers

/

» Want gatekeeper selection to be
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Al for Pregnant

Women & New

Mothers In Rural
Kenya




Case Study 4: Description

« NGO Collaborator: . (N ﬁAE?ALNrDlél

PROMPTS — A Tele Triage Tool to Answer Q&A for

Pregnant Women

All Q&A needed to be answered

manually. Shortage of helpdesk operators to answer all incoming Q&A

TRIM-AI: An Al system that reads incoming SMS

messages and determines risk level, high-risk SMS should be read first

22



Case Study 4: High-Level Explanation

SMS messages code-

mixed between English

& Swahili / \
|

Je heartburn
inababio v i Automated Al HIGH/LOW
lazma nikuwe nayo Tr I a ge Rl S K?

INCOMING SMS MESSAGE \ /

23



Case Study 4: High-Level Explanation

Multilingual LLMs Additional unlabeled text

[ —— o e e o

"baby cord": 0.6,

: "baby _breathing": 0.2,
|:t> "baby breathing": 0.15,
; "baby colic": 0.15

i Enhanced o
! MUItIIlngual LLMs Classification net

Input SMS message NLP framework ./ Emergency Probability Distribution

L
A
s
-

T e e e o mm mm mm m Em m m o m m E mm mm e e o



Case Study 4: Key Results

f-‘t Option A

Vertex-Al
Pipeline

<0.75 Sent back

to helpdesk

Predict
& detect

PROMPTS
receives
messages

Option B

)
confidence _ ™
TRIM-A level -~ Sy | Trigger
Pipeline > 0.75 automated Agents solve it manually
response

v

Yes If response No
== | answers your
question?

Collect
percentage of Yes
and analysis

88%
Yes

Sent back
to helpdesk

the more effectiveness of model in
generating high-quality predictions

25



Case Study 4: Key Results

P N Vertex-Al
/ = Pipeti

17%
Improvement
In predictive

. accuracy |

Option A

0

|

12%
reduction In
helpdesk

& workload

the more effectiveness of model in
generating high-quality predictions

90%

~

reduction In

cost

/
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POMDPs for
Testing Policy
Design for
COVID-19




Case Study 5: Description

» NGO Collaborator: 'a PennState
COVID-19 was in full flow

» Should Penn State open in-person for the Fall 2020 semester?
 If so, how many COVID tests need to be procured, and how should they be allocated?

 They were leaning towards a static solution:
« 1200 daily tests for in-hospital testing

» 880 daily tests (1% of student population) for random asymptomatic testing
Can Al be used to develop a better testing policy
DOCTOR: A POMDP solver that generated an optimal adaptive

testing policy for determining how should next week’s tests be allocated

(dependent on history)



Case Study 5: Key Results

R00- DOCTOR
on o+ on N % 600]
S
A 400
200
Decision points d
Flow Dynamics of SEIR Based Transition DOCTOR resulted In
Model of DOCTOR’s POMDP as compared to Penn

( ) State’s strategy
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The gap between algorithmic success and sustainable change

Despite the technical validation, the publications, and the field tests...

of these systems was '@ JACARANDA
2 y MNHEALTH

ever actually deployed.

achieved sustained r A JACARANDA
impact at scale. BN HEALTH

JACARANDA
n (N

are operating today. HEALTH

A NotebookLNV



Deployment in Al4SG ( )

* What do successful deployments look like in Al for Social Good?

* What have they looked like in HIV prevention projects?
* Algorithm development
* Several pilot studies with homeless youth
* One large multi-year clinical trial with homeless youth (ended in 2021)



Cause of Failure
No Buy-in from NGO Leadership

Deployment in Al45G
[Alfor Substance Abuse |

Cause of Failure
Dynamic & Divergent Priorities

Cause of Failure
Territorial Disputes

32



Deployment in Al45G (In other domains)

Cause of Failure Cause of Failure Cause of Failure
No Buy-in from NGO Leadership Dynamic & Divergent Priorities Territorial Disputes

Cause of Failure
Improper Perceptions of Al

33



Deployment in Al4SG (In other domains)

Cause of Failure Cause of Failure Cause of Failure
No Buy-in from NGO Leadership Dynamic & Divergent Priorities Territorial Disputes

TNEVER
DEVELOPED

Cause of Failure Cause of Failure ”
Improper Perceptions of Al Red Tape in Getting Data Agreements



Different Failure Modes - Al4SG Deployment

Structural &
Organizational Communication Collaboration Operational
Misaligned Jargon and Fragile trust and Dynamic

incentives and mismatched territorial disputes environments and
funding cliffs expectations the maintenance trap

., The Hardness of Achieving Impact in Al for Social Impact
Research




A Contrastive Case: 99D O[S

{EAsv cure] Pic s 9

Every day. take
W

pl'.

.

Make 3 free call 10 any phone number you see alter taking pils

AR g AN I agm s

V)OO0 006

SEOLEELEE

UPIN GDF 45DC - AN \,/,,

[SLISNS

[WNeNS
SheNee

roMm

< Last Dosage

Bhramdeov P
Last Dosage: 3 days ago

Dablu na
Last Dosage: 3 days ago

Gyanti kumar
Last Dosage: 3 days ago

Saheen kumar
Last Dosage: 2 days ago

Gautam Soni
Last Dosage: 2 days ago

Miss ranjan
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99DOTS optimized for integration, not intelligence

N\

The System:
Hidden phone
numbers printed
behind tuberculosis

medication blister
packs. Patients call a The Tech:
toll-free number to No deep ®

confirm adherence. reinforcement learning.

No adaptive policy The Result:

retraining. Low-tech, Deployedata |
behaviorally clever national scale in |
design. India. "

Developed at Microsoft

Research -> Spun out into startup
Everwell -> Integrated into
government TB programs.

A NotebookLM



99DOTS optimized for integration, not intelligence

N\

The System:
Hidden phone
numbers printed

ity \\/hat was different about 99DOTS?
Al

confirm adherence.

The Trajectory:
Developed at Microsoft
Research -> Spun out into startup
Everwell -> Integrated into
government TB programs.

A NotebookLM



Why did 99DOTS live beyond the research
stage”? —

* Was It because of its technical simplicity?
* Easier to explain to stakeholders, no sense of "black-box Al magic”

* Conversely, were Al4SG projects doomed for “fallure” because we
optimize for acceptance into Al conferences?

* Need fancy math, elegant theorems to get into these conferences



Why did 99DOTS live beyond the research
stage? — lechnical Ssimplicity

max T

IS doing to govt
stakeholders

Sometimes, “‘complex”

solutions may be the

only way to solve the
stated problem

S.t.

TeR zeX, ytey Vkek
0(¢), B*(L) € RY, a(£) € RE, v(£) € RE, A(£) € Ax(e)

T< e 00+ b (yj —1)vk®)+...

kek:
£1#0

Y Y e+ Y a0 Y o

?EK:O' neN kex neN
=
0,(f) < A'af Z Z x, v (£ Z Z z,B5(8) Vne N Vne N

kEK: ved(Ly) keK: ved(n)

2,70 £,=0
0(£) e RY, a() € RE, v(£) € RE )
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A Vee Ly,
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Why did 99DOTS live beyond the research
stage”? —

* Was it because 99DOTS was developed within the Microsoft
ecosystem?

* Easy access to well-trained software development teams
* Makes It easier to develop POCs

* Conversely, who does this work in academic Al4SG projects?
* PhD students, who are not being trained for software dev
* Maybe undergrad students, but steep learning curve



Why did 99DOTS live beyond the research
stage? — Local Capacity

* Was It because there was local capacity available which could
‘own” the project sustainably?

/my\
[riend’s
Place

NN

r
JACARANDA
(N

MHEALTH
No Funding for

Tech Initiatives Dedicated Tech Teams ,,



Why did 99DOTS live beyond the research
stage? —

* Was it because the data requirements were minimal?

* Compared to Al4SG projects which often do not start until data Is
received from the non-profit side

Al for Mental Health Triage

FRGES. |
((;ROSSED }

Cause of Failure
Red Tape in Getting Data Agreements
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What can we do about these Issues?

* Do we even want to?
* |Is It even our job as academics to achieve sustainable change?

* Should we be more selective in how we decide problems to work
on?
* Simple Problems? — At odds with current academic structures
* Simple Solutions? - At odds with current academic structures

* Partner with well-funded non-profits who have lots of funding? — Seems
exclusionary

44



A Maturity Model for Al45G Research

Level 3: Institution-Centric Models
(The ultimate goal).

Focus: Governance and financing.
Strength: Scale durability.

Level 2: System-Centric ICT4D —
(The 99DOTS model).

Focus: Workflow integration.
Strength: Operational sustainability.

Level 1: Algorithm-Centric Al4SG

(Where most of the field is stuck).
Focus: Novel optimization.
Risk: Deployment fragility.

45



A Maturity Model for Al45G Research

Academic Incentive structures

force academics to focus on
Level 1 of this pyramid

Level 2: System-Centric ICT4D —
(The 99DOTS model).

Focus: Workflow integration.
Strength: Operational sustainability.

Level 1: Algorithm-Centric Al4SG Level 3 d p p | | Catl O.n S .e me rg € adsS d
(Where most of the field is stuck). h 3 p py coinci d ence

Focus: Novel optimization.
Risk: Deployment fragility.

46



	Slide 1: Deploying AI4SG Applications
	Slide 2
	Slide 3: Case Study 1 AI for HIV Prevention
	Slide 4: Case Study 1: Description
	Slide 5: Case Study 1: High-Level Explanation
	Slide 6: Case Study 1: Key Results
	Slide 7: Case Study 1: Key Results
	Slide 8: Case Study 1: Key Results
	Slide 9: Case Study 1: Key Results
	Slide 10: Case Study 1: Key Results
	Slide 11: Case Study 2 AI for Substance Abuse
	Slide 12: Case Study 2: Description
	Slide 13: Case Study 2: Description
	Slide 14: Case Study 2: Description
	Slide 15: Case Study 2: Description
	Slide 16: Case Study 2: Description
	Slide 17: Case Study 3 AI for Suicide Prevention
	Slide 18: Case Study 3: Description
	Slide 19: Case Study 3: Description
	Slide 20: Case Study 3: Description
	Slide 21: Case Study 4 AI for Pregnant Women & New Mothers in Rural Kenya
	Slide 22: Case Study 4: Description
	Slide 23: Case Study 4: High-Level Explanation
	Slide 24: Case Study 4: High-Level Explanation
	Slide 25: Case Study 4: Key Results
	Slide 26: Case Study 4: Key Results
	Slide 27: Case Study 5 POMDPs for Testing Policy Design for COVID-19
	Slide 28: Case Study 5: Description
	Slide 29: Case Study 5: Key Results
	Slide 30
	Slide 31: Deployment in AI4SG (for HIV Prevention)
	Slide 32: Deployment in AI4SG
	Slide 33: Deployment in AI4SG (in other domains)
	Slide 34: Deployment in AI4SG (in other domains)
	Slide 35: Different Failure Modes - AI4SG Deployment
	Slide 36: A Contrastive Case: 99DOTS
	Slide 37
	Slide 38
	Slide 39: Why did 99DOTS live beyond the research stage? – Technical Simplicity
	Slide 40: Why did 99DOTS live beyond the research stage? – Technical Simplicity
	Slide 41: Why did 99DOTS live beyond the research stage? – Institutional Support
	Slide 42: Why did 99DOTS live beyond the research stage? – Local Capacity
	Slide 43: Why did 99DOTS live beyond the research stage? – Minimal Effort Required to Integrate
	Slide 44: What can we do about these issues?
	Slide 45: A Maturity Model for AI4SG Research
	Slide 46: A Maturity Model for AI4SG Research

