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 It’s a technology push rather than
a pull from humans who want to 
make more data-based decisions...

“Companies ...  focus on the supply 
side  for data and technology,  
instead  of increasing  demand  for 
them by business executives and 
employees. 



  Objective: Demonstrate power of data science 
and eventually embed in culture and fabric 

Develop Deliver Celebrate 



Developing  
your data science pipeline 



Introducing data science can evoke a range of  reactions 

Whatever,  
you’re just being  

trendy. 

Get out of our  
business. We’re  

doing this 
already. 

Resource hog. 

This will solve  
everything!!!! 



 What is data science? 

Data Science 
Applying advanced 
statistical tools to 
existing data to 
generate new insights 

Service Change 
Converting new data 
insights into (often 
small) changes to 
business processes 

Smarter Work 
More efficient and effective use of staff and resources 



 

 

 

What’s in the data science toolkit? 

Statistical Methods Tools 

Sentiment analysis Time series analysis 

Multilevel  
modeling 

Missing data 
imputations 

Survival analysis 
Pattern recognition 

Machine learning AB testing 

Logistic, multinomial and  
multiple linear regression  
techniques 

Propensity score 
matching 

User Experience Research 

Data mining 

Classification and 
clustering 

Principal component and 
factor analysis 

Forecasting 

Network analysis 



What’s in the data science toolkit? 

Tools Statistical Methods 

Languages 
Python 
R 
SQL 
Javascript 
NodeJS 

Libraries 
SciPy 
Pandas 
Scikit-learn 
GPText 
OpenNLP 
Mahout 
+many others 

Data Engineering 
Profiling 
ETL 
Job notices 
APIs 
Optimized data 
pipelines 
Optimized data 
storage/access 

User Experience Research 

Visualization 
D3.js 
Gephi 
R 
Leaflet 
PowerBI 
ggplot2 
shiny 



What’s in the data science toolkit? 

Statistical Methods Tools 

Iterative 
Prototyping Photo journaling and  

documenting 
Service blueprinting 

Journey mapping 
Ride-alongs 

Ethnographic field research  
and user observation 

Usability testing 

Process mapping 

User Experience Research 



What  is NOT  data science? 

Service change Academic research 

Small changes 
Major overhauls / 
service disruptions 

✓ 
This 

✕  Not 
that 

 

   

Collecting new 
Use existing data 

data (mostly ;) 



The Truffle 
Pig 

Problem: 
Identifying good 

data science 
projects is the 
single greatest  

barrier to adoption 



You know you have a truffle pig problem if… 

Can I have a 
dashboard? 

Can you build a 
warehouse? 

Can you 
automate this 

process? 

s3 
s2 

s1 



 

Find the needle in the haystack 

Prioritize your backlog 

Flag “stuff” early 

Some combination 

Solution: 
The project 
typology 

AB test something 

Optimize your resources Something else… 



 

 How it 
works: 
“Prioritize 
your 
backlog” 

What to prioritize? Data Science Service Change 

Service Issue: 
Backlog is tackled via 
first in, first out (FIFO) 

Data Science Process: 
Create a model to 
categorize and group 
past and current cases 

Service Change: 
Prioritize cases based on 
categories in order of 
risk, need or  
opportunity 

Result: Department addresses high priority cases first 



  
 ? Service Issue: Processing a giant backlog 

of property sales 



  
 

Data Science 

Property Characteristics 

Set of models + Date sold 
Square feet 

Location, Location, 
Location 

➜ $ 
Predicted 

Price 

Condo 

Multi-family 

Single family home 



  

 

$Predicted Price 

Sale price within range 

✓ Quality checks 
Accept as FMV 
and assess new 
tax amount 

Full appraisal 

Sale price outside range Sale price outside range 

Service Change 



Results ✓ 

1st  model run reduced backlog 10%: 



 

 

Project Type: Flag “stuff” early 

Data Science How to detect? Service Change 

Service Issue: 
Hard to predict future condition 
which leads to reactive services 

Data Science Process: 
Use historical and current data to 
create estimate ranges for 
potential outcomes 

Service Change: 
Use estimates to change and 
tailor intervention points 

Result: Department provides pro-active early interventions 



   

  

 

Completion status through age 5 

Complete 
program 

Do not complete 
program 

 

? Service Issue: Dropping out of WIC 

% still in program at 1 year of age (retention) 

16% drop 
since 2011 



Data Science 



Service Change 

Qualitative 
Anti-Stigma Campaign 

New Technology  

 Future Outreach Strategy 



Please,  please,  please purty 
please do this project.  We think it  
will be awesome! 



 
 

 

Invert the 
dynamic with 

an 
application 

process 



Anatomy of a 
committed 

client 

Problem that data 
science can solve 

Leads to a service 
change, not just an 
academic exercise 

Appropriate 
project champion 

Organizational value 
and alignment 

Leadership buyin 

 

 

 

 



  

  
  

 

 

.com/photos/23165290@N00/

! 
Caution 

Do this. 
Provide gentle 
offramps. 

Don’t do this. 
Sorry, can’t 
help.

Tim Evanson, https://www.flickr 14155442295 

Why are you 
offering DS 
services? 

Jon Dawson, https://www.flickr.com/photos/jmd41280/27040060139 



 Score and 
balance your 

portfolio 

Danger! 



Score and 
balance your 

portfolio 
Avoid 

Do if time 
permits 

Goal: no 
more than 1 
per cohort 

Have at least 
1 per cohort  

 

 

 

  



Delivering
your data science pipeline 

 





 Hi! Haven’t seen 
you in a while. 

Look what I did! 

Hmmm…not 
what I was 

expecting… 



 

Exploratory 
Analysis 

Individual-level 
Analysis 

Modeling 

Analysis 

Review 

Service 
Plan 

Bring your client  with you:  Communicate analysis 
phases and what  to expect  – don’t  jump to the model 



 
Every meeting is your team delivering a product… 
...usually a digestible deck delivered at the meeting 
...weekly or biweekly (scheduled early) 



testing… 

 
 

  

  

  
 

Budget time for user and 
context research and user 

...otherwise you may end up with 
something that doesn’t solve their 
problem 

...and sometimes the best model isn’t 
implementable 

...or you may deliver a product that is 
not usable 



Squeeze, don’t wring   



 Ethics & Algorithms a practical toolkit 

accountable 

transparent fair 

“being 
answerable, 
responsible” 

“characterized by 
visibility” 

“impartial and 
just” 





 
 

  

 

 
 

 

 
 

 
 

 

Toolkit became a core part of the project
cycle 

Sign 
Project 
Charter 

Data and 
Business 

Knowledge 
Transfer 

Iterative Analysis 

Document, 
Disseminate, 
and Present 

Data 
Access 

Final 
Model/ 
Handoff 

Implementation 
Research 

Model 
Build Out 

Model 
Evaluation 

Implementation 
Pilot 

Ethics 
Toolkit 

Ethics 
Toolkit 



What is the scope of the impact? 



  

  Who, what, 
where is 
impacted? 

And in what way? 



Primary,  secondary and 
unexpected/unintended 



 
  

Scope of  impact: 
a function of  degree and scale 

degree scale 

Minor degree for a substantial number of people 
= limited/narrow scope 



Is your use of the data appropriate? 



 

 Consistent and 
compatible with 
original 
purpose? 

How would 
people react? 

Caution!!! 



What are the accountability risks?
https://emersonsuite.blog/2017/02/08/are-you-accountable-for-what-you-ask/ 



Can we 
audit it? 

How 
explainable? 

Level of 
automation? 

~ 
Some risk 

 

 



Historical bias Technical bias 



Risk 

 

Inherently uncertain (technical +  social) 

Zero risk not  possible 

Policy and practice must balance 
risk with benefit 



http://www.pbglifestyle.com/pbglm-blotter/boy-in-the-bubble-wrap/ 

http://www.pbglifestyle.com/pbglm-blotter/boy-in-the-bubble-wrap


Celebrating  
your data science pipeline 



   
 

 

Wrap it up with a bowtie. A demo day 
celebrates success, empowers your 
client and brings closure 



 

Standardize your narrative structure 

✓ 

Service question or issue 

Data Science 

Service Change 

Results 



Think Kindergarten,  not  death by deck 



    Get visual but not in that data viz kinda way 



More resources on storytelling 



Showcase your work so potential 
clients can discover it 



Virtuous 
Solicitation 

Cycle 

Tell 
Story 

New 
clients 

New 
Projects 



 
Learn more 
about this 
approach to 
managing 
data science 
in gov’t 



 
Craft the rules of the road 

improve data management and 
governance 

Boost the drivers 
spur data use and ability 

 Build the data roads 
streamline data access 

Statewide Data Goals 
Equipping ourselves to navigate the data landscape 



Data maturity models always assume up is 
best… 

ML/AI 

KPIs 



 
 

 

 

 

  

  
  

   

  

 
  

 

 
 

  

  
  

2 step plan to build data maturity 

Step 2: Use data in decision-making 
Define your business need and select the right data approach 

Advanced Analytics 
Suite of tools for exploring business 
questions, developing new insights, or 
developing new decision tools 

Performance Management 
Suite of tools for selecting, developing, 
and managing with metrics for existing 
programs, services, or contracts 

Evaluation & Experiments 
Suite of tools for assessing the impact 
of a program or service or testing a 
new program or service 

Ongoing Exploratory Data Analysis and Data Development 
Suite of activities to explore existing data to inform new efforts and to identify the need and plan for new datasets. This feeds all the other activities. 

Step  1: Get your data house in  order 
Diagnose your data baseline and develop plan to get  to Level 3 

Level 1: Data Void 
You can’t answer basic questions 
about programs and services. 

Level 2: Data Fire Drills 
You can answer basic or ad hoc 
questions but only after scrambling 
to pull the data together. 

Level 3: Data on Demand 
Your existing data and measures 
are available on demand and 
mandatory reports are automated. 



   
 

Thank you! 
Questions / feedback / feelings / 

reactions / thoughts 
welcome! 

www.govops.ca.gov/caldata/ 

www.govops.ca.gov/caldata
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