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Objective: Demonstrate power of data science
and eventually embed in culture and fabric
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Introducing data science can evoke a range of reactions

Get out of our
business. We're Whatever,
doing this you’'re just being
already. trendy.
Resource hog.

This will solve
everything!!!!




What is data science?

Applying advanced Converting new data
statistical tools to insights into (often
existing data to small) changes to
generate new insights business processes

More efficient and effective use of staff and resources




What's in the data science toolkit?

Statistical Methods

Sentiment analysis Time series analysis Patainining
Multilevel o
modelin Missing data
& imputations Classification and
clustering
Survival analysis .
Pattern recognition

Principal component and
i ) factor analysis
AB testing Machine learning

_— Iti 21 and Forecasting
Propensity score LOgIS.tIC, mu tinomia an
multiple linear regression

matching
techniques Network analysis



What's in the data science toolkit?

Tools

Languages
Python

R

SQL
Javascript
NodelS

Libraries
SciPy

Pandas
Scikit-learn
GPText
OpenNLP
Mahout
+many others

Data Engineering
Profiling

ETL

Job notices

APls

Optimized data
pipelines
Optimized data
storage/access

Visualization
D3.js

Gephi

R

Leaflet
PowerBI

ggplot2
shiny



What's in the data science toolkit?

User Experience Research

Iterative

Prototyping S

Service blueprinting

Journey mapping
Ride-alongs

Process mapping

Ethnographic field research

and user observation
Usability testing



What is NOT data science?
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Created by Danil Polshin
from Noun Project

Use existing data

Major overhauls /
service disruptions

Collecting new
data (mostly ;)
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You know you have a truffle pig problem if...

Can you
automate this
process?

Can | have a Can you build a
dashboard? warehouse?




2 . *
‘ ‘ Find the needle in the haystack g

Some combination

Prioritize your backlog

Solution:

The prOjeCt b x Flag “stuff” early
typology

FFFFFFF

— AB test something

Optimize your resources Something else...




How it
works:

“Prioritize

your
backlog”

-
Q
=
-+
o
e
=.
o
=
g
N
]
~

0 Data Science ﬁ Service Change

Service Issue: Data Science Process: Service Change:

Backlog is tackled via Create a model to Prioritize cases based on

first in, first out (FIFO) categorize and group categories in order of
past and current cases risk, need or

opportunity

Result: Department addresses high priority cases first



Service Issue: Processing a giant backlog
of property sales
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Data Science

Property Characteristics

m Square feet
Date sold
E 3 @ Set of models

Multi-fami|y Locatll_on I;ocatlon
ocation

® PREDICTED
® PRICE

Single family home o




Service Change

J Quality checks

Accept as FMV

and assess new
Sale price within range tax amount

W Predicted Price W $

Sale price outside range Sale price outside range

Full appraisal



0 Results

1st model run reduced backlog 10%:

$239 M $2.8 M

In roll value N tax revenue



Project Type: Flag “stuff” early

6 How to detect? 0 Data Science ﬁ Service Change

i % 'Ax ',x

Service Issue: Data Science Process: Service Change:
Hard to predict future condition Use historical and current data to Use estimates to change and
which leads to reactive services create estimate ranges for tailor intervention points

potential outcomes

Result: Department provides pro-active early interventions



Service Issue: Dropping out of WIC

% still in program at 1 year of age (retention) Completion status through age 5
16% drop
S since 2011
700/0 
60% 28%
50% Complete
program
40%
30% 72%
0
Do not complete
20% program

10%

2011 2012 2013 2014 2015 2016 2017



Data Science

English speaking

(yes ) language = ENG,0TH
yesPrena = NO

2 Prenatal
engagement

race = AFA HIS,NOH skipRev = YES

Feeding choice

1 /
feedingC = CLB,CNP,FrO 27 73 race = AFA.NOH
4%
0

.53 47 momAgeAt <22

2%
56 44
1%




G Service Change ﬁ ﬁﬁﬁ,ﬁ.ﬁ

Anti-Siigma Campaign
Qualitative
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Future Outreach Strategy



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

_




Invert the
ynamic with

an
application
process

<

C | @ Secure | htips:/sigoviforms.fm/datasciencesf-cohort-2 % @ v o068 [}

@ CITY AND COUNTY OF SAN FRANCISCO

DataScienceSF - Cohort 2

Submissions closed

w a pre r resi

Submissions were due on Nov 22, 2017 at 7:00pm.

CONTACT EMAIL
blake valenta@hks harvard.edu

Thank you for your interest in a pitching a project with DataScienceSF!

During cohort 2, we anticipate selecting 5-10 projects. If you are not selected, DEADLINE
we will identify if we can help in other ways. Nov 22, 2017 at 7:00pm

In your local timezone (GMT -7)
Before you apply, be sure to review our materials on what makes for a good

data science project. SHARE THIS
©  One page overview of the DataScienceSF .
fV¥in g

©  Powerpoint deck for DataScienceF

© DataScienceSF website

We will evaluate submissions based on the criteria outlined in the PowerPoint.
&

Please note the following:

©  The goal of DataScienceSF is to use analytics to identify and implement a

service change within your agency; not to generate a recommendation or
report.

o

DataScienceSF projects are designed to be completed and implemented
within six months. Your department will present the results at the end of that
time along with your cohort.
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Problem that data
science can solve
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Provide gentle }--
offramps.




Score and
balance your EVAHR
portfolio

Complexity



Score and
balance your EVAHR
portfolio

Goal: no
Have at least
1 ber cohort more than 1
P per cohort
Do if tllme Avoid
permits

Complexity



Delivering

your data science pipeline







Hmmm...not
what | was
expecting...

Hi!l Haven’t seen
you in a while.
Look what | did!



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

Service
Plan

Exploratory Individual-level Modeling

Analysis Analysis




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

0 SF Environment Watch:

Buildings Analysis
an Francisco Environment:

Open Data Leads




Budget time for user and
context research and user
testing...

...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

Playbook: Context & User Research

. er and Context Research - Reoarn 10 Jop
er 2 Creathee Commons Attribusion-ShaceAlike 4.0 3




Squeeze, don't wring




Ethics & Algorithms a practical toolkit

“being
answerable,
responsible”

accountable

transparent

“impartial and
just” characterized by

visibility”

Z25) HARVARD Kennedy School

> ASH CENTER

for Democra tic Governance




[ Ethics & Algorithms Toolkit X -}

& @ Not Secure | ethicstoolkit.ai

TOP BACKGROUND TEAM THE TOOLKIT FEEDBACK MEDIA LICENSE

A risk management framework for governments (and other people too!)

Ethics & Algorithms Toolkit &
ethicstoolkit.ai
o\ |
. 4 \
k - ¢ s 1




Toolkit became a core part of the project
cycle

Iterative Analysis

Implementation
Research

: : Model : Final Document,
Ethics | Implementation Ethics Model/ | Di it
Toolkit Pilot Build Out Toolkit o€ ISseminate,
ul u Handoff | and Present

\ Model /
Evaluation

Data and

Data Business
Access § Knowledge

Transfer

Sign

Project
Charter




?

Impact

is the scope of the

What



Who, what,

where IS @
impacted? @ & !N

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 o Y 0 x

purpose?

Y
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Level of
automation?

How

explainable?

Some risk

Can we
audit it?






¢ Inherently uncertain (technical + social)

Rigk Zero risk not possible

Policy and practice must balance
risk with benefit
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tyle.com/pbglm-blotter/bay-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

0 Service question or issue

0 Data Science
a Service Change
a Results



Think Kindergarten, not death by deck




Get visual but not in that data viz kinda way
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Poor Condition
> E—
Good Condition —

Robust Matenial

Fragile Material

The Arts Commission's current formula was leading to some strange estimates. For example, it estimated
that it would cost the same to conserve a piece made of a robust material and in good condition as a piece
made of fragile material and in poor condition.



More resources on storytelling

® @ .9 Learning Data Science: Tell St X | \ 8
& C | & Lynda.com Inc. [US] | https://www.lynda.com/Data-Science-tutorials/Storytelling-Data-Science/477450-2.htmi?srchtrk=index%3a1%0alink...
i Apps r Bookmarks € Making regulations... [7 capital contributions m Browse-Wrap Has I... [ Open Data Commo... GSA Intranet - Home » [ Other Bookmarks

Business > Business Skills
Learning Data Science: Tell Stories With
Data

A Share

Related Courses

Big Data
Foundations:...

with Alan Simon

2h 8m - Intermediate

Data Science
FEY .. Foundations:...
5 with Barton Poulson
3h 6m - Beginner

Contents Notebook

Q Search This Course
Overview  Transcript  View Offline

Welcome

1
Author Released 2/19/2017 s
" ' : v 1. Understand Stories
Many anthropologists believe our early
ancestors built societies around Skill Level g Defineastory

campfire stories about justice, Appropriate for all om

leadership, and government. Your data
science teams will also have complex
ideas about their data and results.

Spin a yarn

1h 17m & 4m 39s

Weave a story together

Doug Rose

Niratian a

DRAW
+ 10

Wi

A CRASH COURSE ON HOW TD LEAD,
SELL, AND INNOYATE WITH YOUR VISval MIND

DAN ROAM

BESTSELLING AVINOR O THE BACE oF TRr Aorst/




Showcase your work so potential

| | ] | ]
& C | @ Secure | https://datasf.org/showcase/datascience/preserving-art-for-the-future/ h¢ :

% Apps Y Bookmarks

~ b

€ Making regulations... [ capital contributions ﬂ Browse-Wrap Has I... [ Open Data Commo... GSA Intranet - Home [J Sign In » [ Other Bookmarks

SFGov  Coordinator's Portal About  Help
[ DataSF | Data Science Showe: X § ata OPEN DATA | SHOWCASE = PUBLISHING  ACADEMY RESOURCES BLOG
&~ C | @ Secure | https://datasf.org/showcase/datascience/ Featured Made with Open Data Data Science

% Apps # Bookmarks € Making regulations... [ capital contributions mBrowse-Wrap Has I... [1 Open Data Commo... GSA

roy Analytics
Q M
Implementation The San Francisco Arts Commission is grateful for being selected as a part of the first
OPEN DATA SHOWCASE PUBLIY DataScienceSF cohort. After struggling for a number of years to produce accurate
I Client Details maintenance and conservation cost projections for the entirety of the Civic Art
Collection, DataScienceSF brought the exact expertise we needed to break through

Featured Made with Open Data = Data Science and complete the project. Our experience working with Joy and her team by far

Pr gpj@g_‘,z Resources exceeded expectations. They have the unique ability to quickly grasp client goals, are
extremely attentive to client needs, and the precision with which they approached

¢ Powerpoint Presentation X
our project was unparalleled. We were deeply impressed with how efficiently

Data Science Showcase

DataScienceSF worked and the level of communication we maintained with their
W Share on Twitter team. The result is a groundbreaking tool that simplifies our capital budgeting

Showcasing the work of DataScienceSF, a service of DataSF. process, helps sz determine mai.ntenance priorities, ar}d allows staff to focus energies
DataSE works with depa o apphed problem solwng £ Shaisoh Pacebook on actually caring for the collection. Thank you DataScienceSF!!

: S e : —Allison Cummings, Senior Registrar, Civic Art Collecti
with advanced analytics resulting in a service change. TR T T 1 S S

in Share on LinkedIn

000

AB Testing Service and Results Eviction Alert System GCreening the City with Better
to Date Lighting
In 2015, 24 different families living at 2

Learn about our AB testing workshop When was the last time you decided to
upgrade your light bulbs? If you're like

many folks, you wait until a light bulb

Emery Lane in San Francisco received
service and about completed experiments

eviction notices. Fortunately, the
across the City!

residents were more than just neighbors -



e Virtuous .

cients Solicitation projects
Cycle

Tell
Story



[ NN Part 1: How to solicit and select © X +

& (& & medium.com/@joybonaguro/part-1-how-to-solicit-and-select-data-science-projects-cc560e4c6aeb b g o

m Become a member Signin Get started

Soliciters

L earn more
Ring The Doorbell,
Win A Kitten!

about this
(try me)
a p p ro a C h tO soliciters_ring_the_doorbell_win_a_kitten by seanrnicholson | Attribution 2.0 Generic (CC BY 2.0)
i Part 1: How to solicit and select data
1 a N a g In g science projects
data science Q= S

This is the 1st of a 4 part series on managing data science projects in

. )
I I l g O V t government. Written with Blake Valenta and Kimberly Hicks.

1. Part 1: How to solicit and select data science projects

2. Part 2: How to scope data science projects

3. Part 3: How to deliver a data science project

4. Part 4: How to tell your data science story




Statewide Data Goals

Equipping ourselves to navigate the data landscape

Build the data roads Craft the rules of the road Boost the drivers

Streamline data access improve data management and spur data use and ability
governance




Data maturity models always assume up is
best...
ML/AI

KPls



2 step plan to build data maturity

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

Performance Management Evaluation & Experiments Advanced Analytics

Suite of tools for selecting, developing, Suite of tools for assessing the impact Suite of tools for exploring business
and managing with metrics for existing of a program or service or testing a questions, developing new insights, or
programs, services, or contracts new program or service developing new decision tools

“Q 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 3: Data on Demand
Level 2: Data Fire Drills

Level 1: Data Void You can answer basic or ad hoc

Your existing data and measures
are available on demand and
o You can’t answer basic questions questions but only after scrambling mandatory reports are automated.

about programs and services. to pull the data together.




Thank yout!

Questions / feedback / feelings /
reactions / thoughts
welcome!

www.govops.ca.gov/caldata/


www.govops.ca.gov/caldata
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