
NLP for Social Good: Contrasting 
Approaches to Text Classification



Anna Bethke
Data Science Fellow & Project Lead
Delta Analytics

anna.bethke@intel.com
twitter: @data_beth

Sean McPherson
Data Science Fellow & Project Lead
Delta Analytics

sean@deltanalytics.org
twitter: @PhaseAnalytics



Agenda

INTRO - DELTA ML for Social Good OMF

● Intro Delta Analytics
● Teaching Machine Learning for Social Good
● Open Media Foundation
● Career Village
● Approaches to Text Classification

Career Village Text Classification



Who We Are 



Delta Analytics is...

A community of...

Professionals in

● Analytics
● Data Science
● Design
● Marketing

working across a wide 
variety of industries.

Who are...

Passionate about 
volunteering their skills to 
close the skill gap in the 
social sector and drive 
meaningful, sustainable 
impact.

Two programs

1. Providing pro-bono 
data consulting 
services to 
nonprofits.

2. Developing and 
teaching a machine 
learning curriculum 
to cultivate local 
capacity.

Through...An organization...

● Founded in 2013
● Based in SF Bay Area
● Dedicated to using 

Data for Change
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Completed 29 
projects with 
nonprofits and 
social impact 
organizations

Since 2013...

Recruited 70+ 
professionals who 
have volunteered 
thousands of hours 
consulting and 
developing data for 
good resources

Beta tested an 
open source 
curriculum with 
30 students in 
Nairobi, Kenya

Donated over 
15,000 hours

$0 charged for 
services
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Where our Fellows Work



Our Programs



Bridging the nonprofit skill gap 
by enabling nonprofits to 
accelerate their impact 
through leveraging skilled data 
professionals on project 
opportunities.

Delta Analytics runs two core programs

Data Service Grant
Machine Learning 
for Good

Empower anyone, anywhere to 
leverage data for good in their 
communities by building 
technical capacity around the 
world.
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Data Service Grant

● Closing the skill gap through 
connecting nonprofits with skilled 
professionals on data projects

● 6 month service grants to 5-10 
nonprofit organizations per year

● Each project is staffed with 3-5 
data professionals

● Fellowship Program offers 
volunteers community and 
professional development
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● Predictive application

Data Service Grant - Types of Projects

Analytics Data Science Data Tools

Problem 
Type

Deliverable

Case Study

● Operational analytics
● Impact evaluation

● Dashboard
● Report

● Models
● Software Infrastructure

● Improve existing data 
processes

● Deployed tool
● Potentially open 

source

TBD
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Data Service Grant - Past Recipients



Data Service Grant - Current Projects



Machine Learning for Good



Why Machine Learning for Good?
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1) Machine learning is an incredibly 
powerful tool

Like all powerful tools machine learning 
requires responsibility & accountability 

We believe the face of data science has to 
be more representative of the world it 
serves

2) Delta has been working for the last 3 years 
to help non-profits around the world

Our non-profit grant recipient program is 
small and selective. We only work with 7-10 
nonprofit grant recipients every year

There is an incredible amount of unmet 
demand. We cannot help all the non-profits 
and communities that reach out to us for help



Open Source Curriculum

Open source curriculum 
developed to train students 
with beginner coding 
proficiency

Our code is Publically Available 
and Open Source
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Help us spread the word!  bit.ly/social-good-ml
  

http://bit.ly/social-good-ml


Open Source Curriculum

INTRO - DELTA ML for Social Good OMF Career Village Text Classification

Link to all slides here: http://www.deltanalytics.org/curriculum.html

  

All our curriculum is public. We welcome comments and have 
more than 300 remote teachers from all over the world.

http://www.deltanalytics.org/curriculum.html


● Partnered with Moringa School in Nairobi, 
Kenya for a 30 student pilot

● We taught a night class from 6:00 pm to 9:00pm 
2x a week. We had work sessions every 
Saturday.

● Many of our students travelled for more than an 
hour after work to attend class.
 

Machine Learning for Good - Kenya Pilot

INTRO - DELTA ML for Social Good OMF Career Village Text Classification



In the next few months we will teach classes in Morocco and in 
the local bay area near San Francisco.

Machine Learning for Good - Morocco
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Open Media Foundation



Anna Bethke
Head of AI4Good
Intel Corporation

Delta Team

Zong Huang
Research Analyst 
The Brattle Group

Graham McAlister
Data Scientist
Esurance

Sydney Wong
Antitrust and Competition 
Economics
Charles River Associates
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Open data APIs
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Create an automatic tagging system to enable:

● Easier searching
● Insight into key discussions
● Analysis and tracking of discussions

Enhancing Meeting Transparency

INTRO - DELTA ML for Social Good OMF Career Village Text Classification



Career Village



Stephen Hsu
Data Science Student 
University of San Francisco

Delta Team

Sean McPherson
Data Scientist 
Phase Analytics

Seema Misha
Data Analyst
Varian Medical

Yiquin Yang
Data Science Student
University of California, 
Davis



Project Overview

Tags

Title

Text
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Project Overview

Training

Prediction



Contrasting Approaches to Text 
Classification



Data cleaning
Removing “Fluff”
Unsupervised text clustering – LDA
Rule-based label algorithm
Aggregate labels to session level

Text Classification Approaches

       OMF Career Village

Data cleaning
Label cleaning
Supervised text recommendation
Data augmentation
Real-time text recommendation
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Necessary

● Lowercase

Potentially Helpful

● Remove stopwords
○ The, and, a, etc.

● Remove non-letters
○ Numbers, characters, etc

● Lemmatization

Our Current Python Packages

● nltk
● spacy
● re
● gensim
● sklearn
● pandas
● numpy
● matplotlib

                     Data Cleaning Steps for NLP       OMF Career Village
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● Noticed that there were several LDA labels that were too “fluffy” - parliamentary 
proceedings, people thanking/welcoming each other, etc

● We hand-labeled 10,000 captions as fluff or not fluff
● Then used the best (most predictive) labels to remove as much fluff from our data 

as possible

                               Removing the “Fluff”       OMF



Some! It will likely be an iterative approach

● Topics are less fluffy
● Helped determine additional stopwords to remove
● Lot of “zoning” topics
● Some topics have more than one focus still

                  Did removing fluff improve the results?       OMF
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                                    Label Cleaning

Problem: Over 8000 labels!
● Fix slight variations - major vs majors
● Ignore irrelevant labels (details later)

Problem: ~5% of examples without labels
● Pseudo labeling 

       Train Model -> Generate Rec labels -> Retrain model w/ additional examples

Problem: Poorly labeled training data
● Hand labeled “Gold” training set

Career Village



● What happens to the predictions as we train on more data?
○ First run: Train 8k, Validation 2k
○ Second run: Train 60k, Validation 5k
○ Third run: Train 220k, Validation 8k

                              Semi Supervised Learning       OMF
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10/20 informative labels

                              Original Topic Top Words       OMF
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15/20 informative labels

                            New Topic Top Words       OMF
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Goal: fast, simple to use, accurate recommendation system
● FastText by Facebook

Problem: Small training set 
● Pretrained word vectors

Constraint: Real-time model deployed using AWS Lambda microservice
● 50 to 250 MB limit on uploads! 

            Supervised Label Recommendation Career Village
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Problem: Some topics (like climate change) don’t occur frequently enough to make 
their own automatic label, but are important and DO occur

Solution: 

● Create a list of topics with distinct lists of associated words
○ Agriculture: chicken, egg, farming, agriculture, manure, xeriscape
○ Utilities: electricity, energy, fiber, power, solar, utilities

● Compare topic words to words in comments using word embeddings, to create 
topic probabilities 

TODO: Determine best ways to aggregate automatic labels and rule-based labels
                 Incorporate phrases instead of single words (?)

                         Adding A Rule Based Component       OMF
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                              Data Augmentation Career Village

● Label frequency distribution shows strong  
imbalance in data 

● Thesaurus-based data augmentation was 
performed which generates additional examples 
for infrequent labels by substituting synonyms of 
important keywords in example

● Solution: create additional example of useful 
labels, and allow classification model to ignore 
irrelevant labels with low frequency
○ #deathisapreferablealternative
○ FastText: -minCountLabel

Label Frequency in Training Data
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● Take most confident comment labels and aggregate their probabilities to the 
agenda and session level

Session 1: zoning, urban planning

Session 2: roads, agriculture, budget

Session 3: housing, audience participation

                   Aggregating Comment Topics Up       OMF
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Budget, Building, Public Services

                         Visualizing a Sessions Topics       OMF
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                Real-Time Text Recommendation Career Village

System recommends labels as user types
Model trained on complete title + text
Problem: Unexpected results for short or 
incomplete entries
● Train with incomplete records and 

#incomplete label
● Engineer system to recognize 

incomplete entries
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Spread the word, let’s build 
technical capacity all over the 

world.



Contribute to our 
code base remotely: 
bit.ly/social-good-ml

Join our slack community 
and become  a beta tester to 
give feedback on our 
curriculum and field 
questions from remote 
students around the world.

In the Bay Area? Apply to be 
a volunteer on the teaching 
team. Applications open 
later this year!

How to get involved with Delta teaching?

http://bit.ly/social-good-ml
https://join.slack.com/t/deltanalytics/shared_invite/enQtMzc0NjkwNjA1Mzc4LWM5MDhmZmUxYzljMDRhMGI2ZjAwNmVlOTVmNDAyNGE0NGE2MDllODc1N2VmNmJkMTEwYTRhZDg5YzU4OWQyNTY
http://www.deltanalytics.org/curriculum.html


Questions? 



Appendix



We believe data is powerful, and 
anybody should be able to use it.



Delta Teaching Leads

Sara Hooker                Amanda Su                   Dr. Brian Spiering              Hannah Song  

Coding LeadProject 
Management 
& Vision

Director of 
Educational 
Outreach

Curriculum 
Lead



Our goal is simple: 
empower students 
with very little if any 
exposure to machine 
learning to leverage 
data for good in their 
communities.



We started this journey for two 
reasons.



Like all powerful tools 
machine learning requires 
responsibility & 
accountability. 
 
We believe the face of data 
science has to be more 
representative of the world 
it serves.

1. Machine learning is an incredibly powerful 
tool. 



2. Delta has been working for the last 3 
years to help non-profits around the world 
with their data.

Our non-profit grant recipient program 
is small and selective. We only work 
with 7-10 nonprofit grant recipients 
every year. 

There is an incredible amount of unmet 
demand. We cannot help all the 
non-profits and communities that reach 
out to us for help.



What have we done so far?



In-person courses



Last year, we 
travelled to 
Nairobi, kenya 
and taught a 
machine learning 
for good course.

Graduation ceremony at 
Moringa school, Nairobi.



We taught a night 
class from 6:00 pm 
to 9:00pm 2x a 
week. We had 
work sessions 
every Saturday.

Many of our students travelled for more than an 
hour after work to attend class.



In our pilot program in 
Kenya we used ~127,000 
microfinance loans over 
11 years.

We emphasize teaching using local data 
to empower community insights.

Source: Kiva API, http://build.kiva.org/ 

http://build.kiva.org/


Democratize code base and 
curriculum content.



Our code is Publically Available and Open Source
(huge effort from our coding team).

bit.ly/social-good-ml

Help us spread the 
word!

http://bit.ly/social-good-ml


All our curriculum is public. We welcome 
comments and have more than 300 remote 
teachers from all over the world.

Link to all slides here: http://www.deltanalytics.org/curriculum.html

http://www.deltanalytics.org/curriculum.html


In the next few months we will teach 
classes in Morocco and in the local bay 
area in San Francisco.



Spread the word, let’s build 
technical capacity all over the 

world.



How to get involved with Delta teaching?

Contribute to our 
code base remotely: 
bit.ly/social-good-ml

Join our slack community 
and become  a beta tester to 
give feedback on our 
curriculum and field 
questions from remote 
students around the world.

In the Bay Area? Apply to be 
a volunteer on the teaching 
team. Applications open 
later this year!

http://bit.ly/social-good-ml
https://join.slack.com/t/deltanalytics/shared_invite/enQtMzc0NjkwNjA1Mzc4LWM5MDhmZmUxYzljMDRhMGI2ZjAwNmVlOTVmNDAyNGE0NGE2MDllODc1N2VmNmJkMTEwYTRhZDg5YzU4OWQyNTY
http://www.deltanalytics.org/curriculum.html


Apply for a Grant

GET INVOLVEDPROGRAMSBACKGROUND

2019 Grant Applications open through September 30th.

Apply here 
http://www.deltanalytics.org/2018-data-grant.html

APPLY

QUESTIONS?

Contact us at inquiry@deltanalytics.org 

mailto:inquiry@deltanalytics.org


● Data cleaning
● Removing “Fluff”
● Unsupervised text 

clustering – LDA
● Rule-based label 

algorithm
● Aggregate labels to 

session level

High Level Steps



Donate

GET INVOLVEDPROGRAMSBACKGROUND

We are currently raising funds for our 2018 programs. If 
you are interested in supporting our Data for Good 
mission, please consider contributing.

Delta Analytics is a registered 501(c)3 non-profit 
organization. Your contribution is tax deductible.

Donate here
https://www.paypal.com/us/fundraiser/charity/1392375

FUNDING OUR PROGRAMS



Data Service Grant - BUILD

GET INVOLVEDPROGRAMSBACKGROUND

What factors, in particular BUILD program elements, determine student success? 

Problem Statement

BUILD is an Oakland, CA based education organization that provides 
an four year entrepreneurship program for at risk high school students 
to reduce the likelihood of dropping out, increase college acceptance, 
and improve career readiness.

ANALYTICS EDUCATION

Integrate BUILD’s student demographic, college enrollment, and student participation across 
national programs to find factors which correlate with student college enrollment and persistence.

Solution



Data Service Grant - BUILD

GET INVOLVEDPROGRAMSBACKGROUND

ANALYTICS EDUCATION

Deliverables

● Regression analyses
● Project documentation
● Report summarizing 

findings



Data Service Grant - Technoserve

GET INVOLVEDPROGRAMSBACKGROUND

How does the financial performance of Technoserve assisted business differ based on owner 
gender, size of business, and sector? 

Problem Statement

ANALYTICS
ECONOMIC 

DEVELOPMENT

TECHNOSERVE is an Washington DC based international development 
organization that works to lift communities out of poverty through 
developing the capacity of individuals, promoting connections among 
local businesses, and improving the business environment.

Develop a data cleaning methodology for financials collected across different international markets 
and a data pipeline into an analytics dashboard to summarize and automate reporting.

Solution



Data Service Grant - Technoserve

GET INVOLVEDPROGRAMSBACKGROUND

Deliverables

● Data cleaning and 
aggregation methodology

● Dashboards integrated with 
cleaned financial data

● Report summarizing findings

ANALYTICS
ECONOMIC 

DEVELOPMENT



Data Service Grant - Rainforest Connection

GET INVOLVEDPROGRAMSBACKGROUND

How can Rainforest connection better use deep learning models to improve its accuracy in 
detecting and locating areas of the rainforest experiencing illegal logging? 

Problem Statement

DATA SCIENCE ENVIRONMENT

RAINFOREST CONNECTION is a San Francisco based environmental 
organization that seeks to leverage mobile technologies to monitor 
and protect remote forests by enabling real time interventions.

Rewrite the software architecture for how RFCx builds and trains its models. Build models to 
estimate directionality of illicit activity.

Solution



Data Service Grant - Rainforest Connection

GET INVOLVEDPROGRAMSBACKGROUND

Deliverables

DATA SCIENCE ENVIRONMENT

● Command line code base to 
streamline model training 

● Methodology to train 
directionality models


