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IMPROVING OUTCOMES WITH AI: 
AN EQUITABLE APPROACH
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How does AI 
perpetuation bias?

Documents the 
social bias of 

humans

In data science 
predictive 

modeling is 
correlational not 

causal
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Precision 
Analytics

A data-driven quasi-experimental 
evaluation method that trains 

machine learning algorithms to 
generate actionable evidence

Precision Analytics

Grounded in a rigorous data-driven research method that’s been in use for over 50 years 
and 100,000+ peer-reviewed studies, and refined using ML for more than 10 years
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Recent Publications

7

The Precision Analytics Method

1

Find, access and prepare relevant 
data sets

2

Use machine learning to find the 
natural experiments that 

occurred in history and evaluate 
what worked, equitably

3

Produce and automate the 
results

2
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Find, access and prepare relevant data sets

Administrative

Government

Big dataOpen source
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Causal Modeling to Minimize Bias2
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Produce and 
automate the results

Reports

Produce 
reports

Dashboards

Produce on-
demand 
accountability 
dashboards 

Decision 
Tools

Produce real-
time front 
line predictive 
and 
prescriptive 
decision-
making tools

3

Benefits of Precision 
Analytics

EQUITABLE

EVIDENCE-BASED

ON-DEMAND

ACTIONABLE

COST-EFFECTIVE
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Child Welfare

F i n d i n g  t h o s e  w i t h  s i m i l a r  s t o r i e s
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D i s c o v e r i n g  
W h a t  W o r k s

A S S E S S I N G  
E Q U I T A B L E  
T R E A T M E N T
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Y O U R  
S u c c e s s  
D a s h b o a r d

Title
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The Evolution 
of our Data

Reflective Transformational 
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Our findings were encouraging, but did 
not completely answer our questions…

Assessm ent Acuity 

Target 
Acuity Below

1.0-1.76 1.77-2.0 2.01-3.0

21
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Data Sources 

Level of 
Trauma 

Symptoms

Physician’s 
Review

Thinking 
Patterns

Behavior 
and 

Emotion

SDQ – Strengths 
and Difficulties 
Questionnaire
(every 90 days)

CATS – Children’s 
Automatic 
Thoughts Scale
(every 90 days)

CPSS – Child 
PTSD Symptoms 
Scale
(every 90 days)

Physician’s 
Review- diagnosis, 
behavior and 
cognition
(Every 30 days)

Blocked M atched Com parison Groups

Significant PTSD symptoms 
score, high score of 

threatening automatic 
thoughts, 4+ diagnosis

Significant PTSD symptoms 
score, high score of 

threatening automatic 
thoughts, <4 diagnosis

Significant PTSD symptoms 
score, high score of 

threatening automatic 
thoughts, SDQ impact score 

significant in social and family 
domains 

Significant PTSD symptoms 
score, high score of 

threatening automatic 
thoughts, SDQ impact score 
significant in social domains 

Significant PTSD symptoms 
score, high score of 

threatening automatic 
thoughts, SDQ impact score 
NOT significant in social and 

family domains 

PTSD symptoms reported 
as low, 3 diagnosis

PTSD symptoms reported 
as low, 4+ diagnosis, 

automatic thoughts of 
threats reported as low

PTSD symptoms reported 
as low, 4+ diagnosis, 

automatic thoughts that 
they or others will be 

harmed

PTSD symptoms reported 
as low, <3 diagnosis, 

automatic thoughts of 
threats reported as low

PTSD symptoms reported 
as low, 4+ diagnosis, 

automatic thoughts of 
being seen as a failure 

by other people 

PTSD symptoms reported 
as low, 4+ diagnosis, 

automatic thoughts of 
personal failure

Le
ve

l 
of

 T
ra

um
a

Le
ve

l 
of

 T
ra

um
a
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The Insight 
Generator in 
Action 

**Name and images are changed for privacy**
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Cluster: Significant PTSD symptoms score, high score of threatening automatic thoughts, SDQ 
impact score significant in social and family domains 

First Reports 
(30 Days)

First Reports (30 Days)

Core Beliefs of Inadequacy Triggered        
• Tell the child that they are loveable and that they 

matter.
• Tell the child that you don’t see them as bad, and 

you want to help them feel better.
• Ask questions to prompt Catch, Check and Changing 

unhelpful or untrue thoughts.
• Provide behavior specific praise so that they know 

exactly what they did that was being praised.
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First Reports (30 Days)Name Name 

First Reports (30 Days)
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Change O ver Tim e

2.48 2.46
2.26

2.1
1.94 1.87 1.87 1.77 1.8 1.75 1.74 1.771.81

0

1

2

3

Aug-20 September October November December Jan-21 February March April May June July August Sep-21

This datapoint of 1.76  is significant because this is the point that we 
see the risk of re-admission and hospitalization drop.

Program
Evaluation
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Real Tim e Equity Assessm ent 

Other

User Experience

34

“I have always struggled with 
giving families strategies in a 
way they can understand and 

link to their own behavior.  
This gives me the tools to 

talk about it in a very direct 
way”

“I really like having a place 
to turn when I am not sure 
what the next step should 

be”

“As a new therapist this 
really helps me to prioritize 

my interactions”
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O utcom es

35

August 2020 start use of Insight Generator

64 completed cases (entered and exited) in that time

Pre and Post Groups of Youth over 2-year time span
• 8/2018-7/31/2020 and 8/1/2020 -7/31/2022

O utcom es

• Reduced Average Length of Stay by 29 
Days

• Increased Prevention of Return to Out-
of-Home Care, One Year Post-Discharge

Years 1 
&2

• Reduction in length of stay for non-
child welfare discharge resourcesYear 3
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Outpatient Behavioral Health Services

Cluster 1: Experienced unwanted touching and intercourse

Cluster 2: Cognition intact, young, separation from caregiver

Cluster 3: Young, male, inattentive/impulsive or hyperactive

Cluster 4: Tween, makes friends easily, experienced trauma, 
grief and loss

Cluster 5: Young, developmental delays, experienced neglect

Cluster 6: Teenagers who have experiences multiple traumas 

Blocked Matching/ Clustering 
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Success By Cluster

Individual Report

40
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Therapist Q uick view  Report

Grounded in a rigorous data-driven research method that’s been in use for over 50 years and 100,000+ peer-
reviewed studies, and refined using ML for more than 10 years

Individual Report
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IM PRO VIN G THE SYSTEM

Gemma has a small 
data-set by ourselves

Collaboration among 
providers for research 
and use  

Data Sharing 

(de-identified)
Impact, do tools like 
this improve outcomes

Common Questions?

What kind of data do I need to do this?

Do we need to enter data into another system?

Will staff use this?
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Contact Inform ation

Kate Ryan, LCSW     

Director of Special Projects
kryan@gemmaservices.org

www.gemmaservices.org

Pete York, MSSA

Principal/Vice President of 

Analytic Solutions
pyork@bctpartners.com
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