
Data Science: How to Turn Data Into 
Actionable Mission-Oriented Decisions

Harvey Alférez, Ph.D.  
Global Software Lab,  
School of Engineering and Technology,  
Universidad de Montemorelos, Mexico 
www.harveyalferez.com

http://www.harveyalferez.com


At the Church, We’re 
Drowning in a Sea of Data

Social Media

Textual Documents

Databases

Video & Audio

Web Access &  
Search Logs

Geolocation



• How to discover the current and future needs 
of people at your conference?  

• How to understand your members with data? 

• Are SDA churches and schools near to 
families with children?  

• Where to open a new school or church? 

• Where to launch evangelistic campaigns? 

• Which places don’t have Adventist presence? 

• How to know the apostasy profile from data?



Data Science 

Big Data 

Open Data

Our Mission
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Data Science

Big Data

Open Data

composed of

analyzed with



Big data is a termed that can be used to describe 
data sets so large and complex that they become 
difficult to work with using standard techniques [1]. 

Big data is the next big thing. The new oil [2]. 

1. Snijders, C., Matzat, U., and Reips, U.-D. (2012). “Big data”: Big gaps of knowledge in the field of Internet science. 
International Journal of Internet Science, 1(1):1–5.  

2. Rotella, P. (2012). Is data the new oil? URL: http://www.forbes.com/sites/perryrotella/2012/04/02/is-data-the-new-oil/ 

http://www.forbes.com/sites/perryrotella/2012/04/02/is-data-the-new-oil/
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AnalyticsBig Data

Big Data Context [3]

3. Maheshwari, A. (2016). Big data essentials. Amazon Digital Services LLC.



Volume of Data
The quantity of data generated in the world has 
been relentlessly doubling every 12-18 months!

Traditional Data Big Data

Measured in Gigabytes (GB) 
and Terabytes (TB)

Measured in Petabytes (PB) and 
Exabytes (1 Exabyte = 1 Million TB)



The primary reason for the growth of 
data is the dramatic reduction in the 
cost of storing data (30-40% every 
year).



Velocity of Data

Traditional Data Big Data



Velocity of Data
• Reasons for the increased velocity of data:

1. Increase in internet speed. 

• 10MB/sec to 1 GB/sec (100 times faster)! 

2. Increased variety of sources, such as mobile 
devices.



Variety of Data

Traditional Data Big Data



4. Connoly, S. (2012). 7 key drivers for the big data market. URL: http://hortonworks.com/blog/7-key-drivers-for-the-big-data-market/.

Variety of Data

http://hortonworks.com/blog/7-key-drivers-for-the-big-data-market/


• Veracity relates to the truthfulness, 
believability and quality of data.  

• Big Data is messy.

Veracity of Data



Veracity of Data

The source of information may not be 
authoritative. 



Big Data Applications
• Public Health Monitoring

Google Flu Trends better predicted flu outbreaks 
than U.S. Centers for Disease Control and 

Prevention (CDC) (2004-2012)



Big Data Applications
• Predictive Policing

• Los Angeles Police 
Department + UC Berkeley 

• Analyzed 13 million crimes 
recorded over 80 years 

• The identified hotspots of 
crimes were likely to happen 
in the future! 

• Reduce crime by 12% to 26% 
in different categories of crime



Big Data Applications
Under Armour knows:  

• The most popular running 
route in the country. 

• The most popular time for this 
route to be run is Monday at 
6pm.  

• Among the 20 most popular 
running routes in the country, 
14 of them are next to or 
around a body of water (river 
or lake). 



Data Science

Big Data

Open Data

composed of

analyzed with



Data Science can be defined as the study of the 
generalizable extraction of knowledge from data [5].

5. V. Dhar, “Data science and prediction,” Commun. ACM , 56 (12, 2013), pp. 64-73. 



• Data science:

• A multi-disciplinary approach. 

• Programming skills + math + statistics 
knowledge + machine learning. 

• Not only restricted to big data. 

• Data science is the new statistics [6].

6. Miller, T. (2015). Marketing data science. Pearson.



Why do we need a new term like data science when we 
have had statistics for centuries? 

1. The raw material, the “data” part of data science, 
is increasingly heterogeneous and unstructured. 

2. Traditional database methods are not suited for 
knowledge discovery. 

Unlike database querying, which asks “What 
data satisfies this pattern (query)?”  

discovery asks “What interesting and robust 
patterns satisfy this data?”



Data Science in the Context 
of Business Intelligence

 

6 
 

What is Business Intelligence?  

 
Business Intelligence in the Higher Education Sector 
 
 

 
 
 

1. The above image outlines the 4 main stages of BI and how it allows better 
performance management. The HEI sector is currently transforming the way it 
harnesses and exploits the data available. Universities such as Warwick, Nottingham, 
Imperial, Manchester, Liverpool and others have been leading the way for the last 8 
years in reaping the benefits of Business Intelligence.  
 
They have moved beyond:  

 
x Basic data presentation and analysis;  
x The provision of historical trend data to all staff;  
x Short term student number forecasts; 
x Excel for everything. 

 
Towards: 

 
x Analysing competitors’ HESA/UCAS/Research/Survey/League Table data to identify 

strengths and weaknesses to exploit; 
x Identifying gaps in admissions markets e.g. where do local pupils go and what 

courses are popular elsewhere; 
x Performing detailed what-if scenarios in terms of government student funding, the 

impact of different student recruitment strategies etc. 
 

2. In short, these institutions are moving beyond understanding their own historical and 
current data, towards identifying opportunities to exploit and threats to counter. The 
University of Glasgow (UOG) is still at the stage of developing its historical data 
analyses and trying to make sense of the data of its current students. By having a 
better understanding of their data and that of their competitors, institutions using BI 
will be at an advantage to us in terms of setting more informed targets, identifying 
trends in recruitment and identifying gaps in recruitment that they can exploit.  

 

7. University of Glsgow (2015). Business intelligence strategy. URL: http://www.gla.ac.uk/media/media_434476_en.pdf  

http://www.gla.ac.uk/media/media_434476_en.pdf
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Open data is data that anyone can access, use or 
share. Simple as that. 



The Data Spectrum

8. Open Data Institute (n.d.). The data spectrum. URL: http://theodi.org/data-spectrum.

http://theodi.org/data-spectrum
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Big Data for Reaching 
a Big World

9. Alférez, G.H. (2015). Big Data for Reaching a Big World. Adventist Review, 192(11), 47-51



Use big data analysis to try to 
understand how culture 
perceives our fundamental 
beliefs.



Big Data and Our Church

• In this study, the computational data analysis 
was based on culturomics. 

• The application of high-throughput data 
collection and analysis to the study of human 
culture [10]. 

10. Michel, J.-B. et al. (2011). Quantitative analysis of culture using millions of digitized books. Science, 331(6014):176–182.  



Big Data and Our Church
• The full data set used in the experiments is 

available for download at:  

https://books.google.com/ngrams 

• This data set is composed of digitized texts 
containing about 4% of all books ever printed 
between 1800 and 2008 (5,195,769 books). 

• Books in English (361 billion words) and in 
Spanish (45 billion words)

https://books.google.com/ngrams


Big Data and Our Church
• The corpus cannot be read by a 

human [11]: 

• If you try to read only English-
language entries from the year 
2000 alone, at the reasonable 
pace of 200 words/min, without 
interruptions for food or sleep, it 
would take 80 years.  

11. Michel, J.-B. et al. (2011). Quantitative analysis of culture using millions of digitized books. Science, 331(6014):176–182.  



Big Data and Our Church

• The Google Ngram Viewer was used to visualize the results.  

• A 1-gram is a string of characters uninterrupted by a 
space. This includes words (“car”, “MICHIGAN”) but also 
numbers (“3.14”) and typos (“excesss”).  

• An n-gram is a sequence of 1-grams, such as the phrases 
“stock market” (a 2-gram) and “the United States of 
America” (a 5-gram). 



Church, Religion and Bible

Church, Religion, and Bible Trends 
Years

N-gram Frequency (Corpus of English Books)



Secularization

Secularization Trend 



God

God-Related Trend 



Creation

Creationism vs. Theory of Evolution (Case Insensitive Search)  



The Sabbath

Sabbath Trend 



Nature of Man

Sin and Salvation Trends



The Second Coming of 
Christ

Second Coming of Christ, English Vs. Spanish Trends  
(Case Insensitive Search)



Healthy Living

Increasing Interest in Healthy Living and Vegetarianism



Understanding the Needs 
of People in Big Cities 
through Data Science

12. Alférez, G.H. (2016). Tweeting in New York City - Data Science Can Teach Us to Sympathize. Adventist Review, 193(2), 47-49



Cities are growing fast



• 66% of the world’s population will live in urban 
areas by 2050 [13].  

• There are more than 500 cities with a population 
of 1 million or more people. However, 
these cities have an average of 1 Adventist 
congregation for every 89,000 people! 
[14].

13. Department of Economic and Social Affairs, United Nations, “World’s Population Increasingly Urban with 
More than Half Living in Urban Areas,” United Nations (July 10, 2014) https://www.un.org/development/desa/en/
news/population/world-urbanization-prospects.html; retrieved November 10, 2015. 

14. Oliver, A. “Adventist Church Implements Assessment Plan for Urban Mission,” Adventist News Network 
(October 25, 2013) http://news.adventist.org/en/all-news/news/go/2013-10-25/adventist-church-implements-
assessment-plan-for-urban-mission/; retrieved November 11, 2015.

https://www.un.org/development/desa/en/news/population/world-urbanization-prospects.html
https://www.un.org/development/desa/en/news/population/world-urbanization-prospects.html
http://news.adventist.org/en/all-news/news/go/2013-10-25/adventist-church-implements-assessment-plan-for-urban-mission/
http://news.adventist.org/en/all-news/news/go/2013-10-25/adventist-church-implements-assessment-plan-for-urban-mission/
http://news.adventist.org/en/all-news/news/go/2013-10-25/adventist-church-implements-assessment-plan-for-urban-mission/


“The work in the cities is 
the essential work for this 
time. When the cities are 
worked as God would have 
them, the result will be the 
setting in operation of a 
mighty movement such as 
we have not yet witnessed” 
[15].

15. White, E. G., Medical Ministry (Pacific Press Pub, 1963), p. 304.



“the Savior mingled with men as one who desired 
their good. He showed His sympathy for them, 
ministered to their needs, and won their 
confidence. Then He bade them, ‘Follow Me.’” [16]
16. White, E. G., The Ministry of Healing (Review & Herald, 1905), p. 143.





Use data science to understand the 
needs of people in New York City. 



Which data to use to understand the 
needs of people in big cities?



Twitter is the largest 
searchable archive of 
human thought, that’s 
public, that’s ever existed 
[17] - Chris Moody, 
Twitter’s vice president for 
data strategy

17. Simonite, T., “Twitter Boasts of What It Can Do with Your Data,” MIT 
Technology Review (October 21, 2015) http://www.technologyreview.com/news/
542711/twitter-boasts-of-what-it-can-do-with-your-data/; retrieved November 10, 
2015. 

http://www.technologyreview.com/news/542711/twitter-boasts-of-what-it-can-do-with-your-data/
http://www.technologyreview.com/news/542711/twitter-boasts-of-what-it-can-do-with-your-data/
http://www.technologyreview.com/news/542711/twitter-boasts-of-what-it-can-do-with-your-data/


Reaching People’s Tweets
Sentiment analysis was used to discover the needs 
of people from tweets. 

The computational study of opinions, 
sentiments, and emotions expressed in text 
[18]. 

Sentiment analysis has been satisfactory used to 
classify users’ sentiments in tweets [19].
18. B. Ling, "Sentiment Analysis and Subjectivity," in N. Indurkhya, & F. J. Damerau, Handbook of Natural Language 

Processing, 2nd ed., (Boca Raton, Fl: Chapman & Hall, 2010), pp. 627-665. 

19. A. Tumasjan, T. O. Sprenger, & P. G., Sa. “Predicting Elections with Twitter: What 140 Characters Reveal about Political 
Sentiment,” Proceedings of the Fourth International AAAI Conference on Weblogs and Social Media. AAAI, (2010), pp. 
178-185.



Reaching People’s Tweets

• Tweets are classified 

• as positive when they communicate a positive 
sentiment, such as happiness;  

• as negative when a negative sentiment is 
attached to them (e.g. sadness);  

• and as neutral when no emotions are implied.



Reaching People’s Tweets

Machine learning [20] was used as a tool to 
differentiate tweets with positive, negative, and 
neutral sentiments. 

Machine learning explores the study and 
construction of algorithms that can learn from 
and make predictions on data.

20. A. Go, R. Bhayani, & L. Huang, Twitter Sentiment Classification using Distant Supervision (Stanford University, 2009) 



Listening Closely to the 
Birds

Over a period of six weeks 
(September 22 to November 3, 
2015), we collected 2,084 tweets 
from New York City, 1,633 of them 
bearing positive sentiments and 
451 expressing negative 
sentiments. Tweets with neutral 
sentiments were not collected.



Listening Closely to the Birds

30 specified keywords:  

Adventist, addiction, Bible, children, Christ, 
church, contamination, divorce, education, 
elderly, exercise, family, God, health, Jesus, 
obesity, peace, poverty, religion, rest, safety, 
salvation, Savior, stress, teenagers, teens, 
terrorism, vegetarian, violence, youth



2. Classifies1. Collects

+ and -

3. Stores



Positive Tweet about 
Vegetarian Food

• Positive 

• her* 

• 2015/10/02 02:08:16 

• I want to be vegetarian. I really do. @arrogantswine @ 
East Williamsburg Brooklyn https://t.co/rpatPGyhXw\ 

• -73.939 (longitude) 

•  40.714 (latitude)



Negative Tweet about Family
• Negative 

• And* 

• 11/10/15 18:48 

• My ex has made them hate me, but I still see the 
children in my dreams. 

• -73.74663446 (longitude) 

• 40.69729011 (latitude)



Listening Closely to the Birds

Intensity of tweets in New York City 



Listening Closely to the Birds

Areas with negative tweets in Manhattan 



Upbeat and Downbeat

Positive tweets about vegetarian food in Manhattan



Upbeat and Downbeat

Positive [blue] and negative [red] tweets about family in Manhattan



Other Data Science 
Mission-Oriented Case 

Studies



Data Analysis for 
Washington Conference

• What communities have the highest concentrations of members? 

• What are the needs of the communities according to open data? 

• What communities have no SDA presence? 

• What age range do the parents fall into? 

• What is the general income of families? 

• What are key membership interests based on age and income? 

• Geo-localization of all the Adventist churches and schools at the Washington 
Conference compared to the information in 2017 US Census 

• Social media analysis 

• Cluster analysis for marketing



Data Analysis for 
Washington Conference

Household income of families with children at home



Data Analysis for 
Washington Conference

Household income by gender and age



Data Analysis for 
Washington Conference

Sample map with the geo-localization of churches (in blue) and schools (in red) and 
census data related to blue-collar occupation (background colors)



Data Analysis for 
Washington Conference

Average page engaged users per day (January 12 to June 6, 2017)



Average page female visitors per day



Exploring Open 
Demographic Data

Data from the latest religion census that was published in 
2010 by the Association of Statisticians of American 

Religious Bodies (ASARB) 

+
Demographic data from the 2013 American Community 

Survey (ACS) county demographic data



The correlation coefficient between the Catholic adherence 
rate and the percentage of the population that is Hispanic in 
Texas counties is high 0.7521401, with a 95% confidence 
interval. 

Hispanic Population in Texas Vs. Catholic Adherence by County in Texas

Exploring Open 
Demographic Data



21. Alférez, G.H., Zebadúa, E., & Cruz, E. (2016). Using Data Science to Understand Segments of Individuals Who Have been Removed 
from Membership in the Inter-Oceanic Mexican Union Conference from 2005 to 2013. Technical Report June 23, 2016. Global Software 
Lab, School of Engineering and Technology, Universidad de Montemorelos. Retrieved June 23, 2016, from http://
www.harveyalferez.com/publications/TechnicalReport_June_23_2016_GSL_UM.pdf

http://www.harveyalferez.com/publications/TechnicalReport_June_23_2016_GSL_UM.pdf
http://www.harveyalferez.com/publications/TechnicalReport_June_23_2016_GSL_UM.pdf


1. Most individuals who are removed from membership are 
young and last around 3 years at church. 

2. The percentage of retention of youth (15 to 33 years old) 
with a SDA background is very similar to the segment of 
youth without any religious background. 

3. People who enter the church after an evangelistic 
campaign tend to leave the church in a higher 
percentage than people who take Bible courses or who 
are invited by friends. 

21. Alférez, G.H., Zebadúa, E., & Cruz, E. (2016). Using Data Science to Understand Segments of Individuals Who Have been Removed 
from Membership in the Inter-Oceanic Mexican Union Conference from 2005 to 2013. Technical Report June 23, 2016. Global Software 
Lab, School of Engineering and Technology, Universidad de Montemorelos. Retrieved June 23, 2016, from http://
www.harveyalferez.com/publications/TechnicalReport_June_23_2016_GSL_UM.pdf

http://www.harveyalferez.com/publications/TechnicalReport_June_23_2016_GSL_UM.pdf
http://www.harveyalferez.com/publications/TechnicalReport_June_23_2016_GSL_UM.pdf


Software to Guide the Application 
of Data Science in the 10/40 
Window. Case Study: Data 
Analysis in the Middle East and 
North Africa Union

100 languages

AfricaNews, Agence France Presse, Associated Press, Associated Press Online, Associated Press 
Worldstream, BBC Monitoring, Christian Science Monitor, Facts on File, Foreign Broadcast 
Information Service, The New York Times, United Press International and The Washington Post



Discovering Mission-Oriented Patterns 
with Open Data in New York City 

• We analyzed an open dataset of motor vehicle collisions 
in NYC (2014-2016), which is freely provided by NYPD. 
932,904 registered incidents with 30 variables. We 
applied the K-Means algorithm to this dataset. 

• On Thursdays, Fridays, and Saturdays, drivers tend to 
drive aggressively. This situation increases the number of 
accidents during those days.  

• On Fridays, around Prospect Park, Brooklyn, there were 
over 77,000 pedicab accidents. 

22. Alférez, G.H. (2017). Discovering Mission-Oriented Patterns with Open Data in New York City. Social Media and Big Data Services, 
North American Division of the Seventh-day Adventist Church. Retrieved January 31, 2017, from http://www.sdadata.org/blog/
discovering-mission-oriented-patterns-with-open-data-in-new-york-city

http://www.sdadata.org/blog/discovering-mission-oriented-patterns-with-open-data-in-new-york-city
http://www.sdadata.org/blog/discovering-mission-oriented-patterns-with-open-data-in-new-york-city


Discovering Mission-Oriented Patterns 
with Open Data in New York City 

22. Alférez, G.H. (2017). Discovering Mission-Oriented Patterns with Open Data in New York City. Social Media and Big Data Services, 
North American Division of the Seventh-day Adventist Church. Retrieved January 31, 2017, from http://www.sdadata.org/blog/
discovering-mission-oriented-patterns-with-open-data-in-new-york-city

http://www.sdadata.org/blog/discovering-mission-oriented-patterns-with-open-data-in-new-york-city
http://www.sdadata.org/blog/discovering-mission-oriented-patterns-with-open-data-in-new-york-city


Application of Data Science to Classify 
Causes of Maternal Mortality in Mexico 
• In Mexico, the maternal mortality rate is very high: 

38 deaths per 100,000 live births in 2015 (WHO).  

• Eclampsia during labor and postpartum 
hemorrhage. 

• The model generated with Naïve Bayes was 
chosen to carry out classifications within the 
software (accuracy = 0.72, precision = 0.75, recall 
= 0.74). The model was trained with 1,018 
instances.

23. Domínguez, R. (2017). Aplicación de Ciencia de Datos para la Creación de Software Predictivo de Morbimortalidad Materna en 
México. Maestría en Ciencias Computacionales. Universidad de Montemorelos.



Analyzing the CHSI

Community Health Status Indicators (CHSI) open dataset 
provided by the Centers for Disease Control and Prevention 
(CDC) on Data.Gov. The CHSI dataset provides key health 
indicators for local communities. It contains over 200 
measures for each of the 3,141 United States counties.  

An increasing number of community/migrant 
health centers correlates with a decreasing 
number of people with diabetes per county.

24. Alférez, G.H. (2016). Discovering Hidden Patterns in US Health-Related Open Data with Machine Learning. Social Media and 
Big Data Services, North American Division of the Seventh-day Adventist Church. Retrieved November 14, 2016, from http://
www.sdadata.org/blog/discovering-hidden-patterns-in-us-health-related-open-data-with-machine-learning

http://data.gov/
http://www.sdadata.org/blog/discovering-hidden-patterns-in-us-health-related-open-data-with-machine-learning
http://www.sdadata.org/blog/discovering-hidden-patterns-in-us-health-related-open-data-with-machine-learning
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Use Open Data Sources



Use Open Data Sources



Use Simple and Powerful 
SoftwareTableau



Use Free Software
GNU PSPP



Contact Us
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The Role of Big Data in Our 
Church

• Our Church can do something valuable with big 
data. 

• For instance, big data can help us to make our 
beliefs relevant in a postmodern culture. 

• Computational approaches can be used to 
understand large pools of data, discover patterns, 
and make “data-driven” decisions.



Data science has the potential to help 
us understand the needs of people in 
big cities in an unprecedented way. 



Areas of Interest
• Evangelism: Understand the community, etc. 
• Church Treasury: Analysis of tithes and offering, 

donors profiles, offering distribution, etc.  
• Education: Student profiles, retention forecasting, 

etc.  
• Media: Create profiles of TV/radio/Internet viewers 

or listeners (i.e., personas), etc. 
• Geolocation Analysis: Create maps related to 

schools and students, church and members, small 
groups, demographic information, etc.  
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