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Al for Substance Abuse Prevention
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Motivation
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Cough Medicine 5.3% edications’ Account for
MDMA (Ecstasy) W 5.3% Most of the Commonly
Halkicogens = S Abused Drugs Among High
xyContin 9% N
Siathok 4.3% School Seniors
Inhalants T 3.2%
H 0,
Cocaine (any form) . 26% " |llicit Drugs Prescription or OTC Medications

Ritalin 2.6%

About 1 in 9 youth

of those who

began abusing
prescription
drugs at age 13 or
younger met

or 11.4 percent of young people dinical
aged 12 to 25 used prescription | criteria for _
. " ! addiction sometime
drugs nonmedically within the in their life.?
past year.3 i
*Past Year Use
2 Monitoring the Future Survey, 2011
# National Survey on Diug Use and Health, 2010

National Institute on Drug Abuse

Substance use: significant
public health problem

Can cause mental/physical
problems

Certain groups of youth
engage In very high levels of
drug use

Peer-based interventions: often

successful but sometimes
deviancy training



Problem Formulation

S W

- During intervention and based on partition:

maximize FE Z (1 — %;(P))
|icE+(P) ]
subjectto P, CV Vse{l,...,5}

- friendships are broken/formed (deterministic)
- Influence propagates (stochastic)

- Model based on expert opinion
- NP-hard



Normalized Expected Number of Non-users
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Algorithm & Results
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* Propose MIP formulation and Hill Climbing Heuristic

- MIP enables us to obtain bound on solution quality: near-optimal ~ 0%



Al for Kidney Transplantation Management
Chaitanya Bandi, Nikos Trichakis, and Phebe Vayanos



End-Stage Renal Disease

ource: https.//www.usrds.org

600-

Number of Patients (|n thousands)

- terminal disease affecting >600,000 patients in U.S.

- dialysis vs. kidney transplant (preferred)

iving donors vs. deceased donors

v


https://www.usrds.org

Organ Shortage

3-yr trend
| 00k patients waiting +207

- 36k additions per year

| 9k transplants/year

3.4k (70%) from deceased donors +207
+ 5.6k (30%) from living donors 27




Wait Time Estimation

Patient X of blood type O s listed tn a given
geographic region, He s currently ranked 50th. How

long until he receives an offer of a particular quality?

R ———

* Important for:

- dialysis management

- planning of daily life activities

- accept/reject decisions



Problem Formulation

W;: maximize #;(ni,...,NK,0,%1,...,T\)
subject to n € PNN#
o€ 2(n)

ZlijX]‘, ]Zl,,M

- Estimate worst-case walt time to get offer of given quality
- NP-hard
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Algorithm & Results

2000

| 99-percentile

- 97-percentile
1500 ‘ :
- 95-percentile

~ 68-percentile

1000 ~ average

500

time to first offer (in days)

0 20 40 60 30 100

patient rank

Formulate as MIP; tractable approximation as SOCP
Relative prediction errors: 14.96% for avg. and | |./3% for 68-percentile
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Al for Suicide Prevention

Subhasree Sengupta, Anthony Fulginiti, Bryan Wilder,
Long Tran-Thanh, Phebe Vayanos, Eric Rice, and Milind Tambe



Motivation

Suicide Rate since 1993

M Rate per 100,000

T

American Foundation for Suicide Prevention

- Suicide: serious national and international public health problem
* According to the Center for Collegiate Mental Health:

One-third of college students receiving mental health services report having suicidal
thoughts in their lifetime

Nearly 10% have attempted suicide in the past 5 years

Solution: effective gatekeeper training
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Problem Formulation

maximize min Fs5(X)
SCV,|S|<aK
subject to |X| < K
XCV

- Can invite K people

* Nature can choose a subset of those that will not come

- Want to maximize worst-case coverage

- NP-hard
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Algorithm & Results

Variations of K for fixed a
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» Solution algorithm based on Iterative scenario
oeneration
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Algorithm & Results

Variations in o for fixed K Variations in a for fixed K
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» Solution algorithm based on Iterative scenario
generation
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Al for Prioritizing Homeless Youth for
Housing Resources

Ongoing...



Al for Conservation Planning

Ongoing...



Summary

- Very exciting projects

mportant for society

nteresting mathematically: hard computationally
(both In theory and In practice)

19



