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Abstract—Large-scale organic data generated from newspa-
pers, social media, television, and radio require an expertise in
infrastructure management, data collection, and data processing
in order to gain research value from them. We have developed
text analytic research portals to help social science researchers
who do not have the resources necessary to collect, store, and
process these large-scale data sets. Our portals allow researchers
to use an intuitive point and click interface to generate variables
from large, dynamic data sets using state of the art text mining
and learning methods. These timely variables constructed from
noisy text can then be used to advance social science research
in areas such as political science, economics, public health, and
psychology research.

Index Terms—text analytic tools, variable construction, re-
search portal, organic data, social media

I. INTRODUCTION

Researchers at Georgetown University and University of

Michigan have built a shared text analytic research portal that

enables social scientists to generate structured variables from

text using state of the art natural language processing and data

mining. Specifically, we provide access to aggregate variables

constructed from millions of social media posts, newspaper

articles, television transcripts, and open-ended survey ques-

tions for different domain, e.g. US Presidential election. Over

time, we anticipate this portal serving as a hub for constructing

variables from organic data sets using methods that may not

be as mainstream to those in disciplines outside of computer

science. To date, we have developed prototypes for multiple

research portals, including ones for the US presidential elec-

tions [5], Covid-19 [6], gun violence, forced migration [8],

and parenting/child behavior [3], [4].

The portals1 are accessible to researchers through an intu-

itive web interface and the variable construction components

are accessible through web forms. Researchers specify a data

set, date range, units of analysis, algorithm, and algorithm

parameter. The portal then uses this information to generates

variables. Algorithms we support for generating different types

of variables, include word and emoji frequencies (n-grams),

sentiment analysis, storyline/event detection, topic analysis,
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and location detection. Future additions will include emotion

and stance detection [2].

II. ARCHITECTURE

In order to run algorithms, e.g. topics, sentiment, word

frequencies, etc., on the large, organic data sets, we rely on

a variety of services and technologies. The Google Cloud

Platform is used to ensure scalability, reliability, and cost-

effectiveness of our application and pipelines components.

The web-interface and accompanying API are hosted on

Google App Engine. Job and user specific metadata are stored

in a Postgres database. Build artifacts, collected data, and

computed aggregates are stored in Cloud Storage. Long-

running data collection jobs run on compute instances, batch-

processing runs on ephemeral Dataproc clusters, and schedul-

ing and orchestration is done with Apache Airflow.

Processing components have been designed to be generic

and extensible to support a variety of data sources and to

expedite the introduction of new data sets and algorithms.

The use of libraries and architectures that support scalable

infrastructure allow us to run the same code on both small,

and very large data. Given the volume and diversity of data we

maintain, we conducted a series of experiments to determine

that using custom distributed Spark processing is significantly

more cost effective with only a small loss in performance

when compared to using other Google distributed capabilities,

like Big Query. The difference in cost results from the data

processing and analysis, not the data storage.

A. Interface

Figure 1 shows the components of the data processing

request initiated by a researcher. The web-interface allows

researchers to request processing jobs on targeted data. Job

parameters are supplied to further refine the data by language

and keywords and to provide algorithm specific configurations.

Jobs are added to a queue and are scheduled to periodically

run with Apache Airflow. Apache Airflow is a workflow

management platform where ephemeral clusters are created,

jobs are run, and computation results are put into CSV files.

Because we batch jobs to save on resource costs, after the

results are compiled, they are emailed to the researcher.






