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1. Introduction
“A trivia game is one where the competitors are
asked
questions about
interesting but
unimportant facts in many subjects” [1]. People
all over the world and throughout the ages have
played trivia games ranging from game nights in
local pubs to Who Wants to Be a Millionaire on
television. While mass viewership has been a
frequent feature of trivia games, simultaneous
mass participation is recent.
Our goal is to exploit public data sources to
study patterns in the effect of question formation,
grammatical complexity, difficulty of topic, etc
on people's ability to provide correct answers to
brief factual questions. We have a collection of
data on the daily HQ Trivia games. It includes
the text of the questions (12-15 per game),
correct/incorrect answers, number of people
choosing each of the three alternative answers,
and some privately collected mark-up on the
categories of the questions posed.
2. Project Objective
(Heilmeier Question #1)
Using unstructured text analytics we will parse
questions and answer choices (coupled with
response data) to discover patterns about how
people understand certain topics as well as how
to write a clear question many people will
understand.

3. Project Value
(Heilmeier Question #4, #5)
Conclusions about how people answer questions
and confirm their understanding of a subject can
be useful to marketing companies hoping to
influence people. Moreover, social patterns may
be exposed to find gaps in topical understanding
among the general public. Finally, fans of trivia
games will benefit from added insight on
whether a question will be difficult before the
answer is revealed.
We also view this project foremost as a personal
learning experience which gives us a chance to
explore some data, software, and techniques in a
novel applied setting.
4. Survey of Related Works
(Heilmeier Question #2, #3)
Some but not many works published are specific
to trivia games, mostly focusing on the question
aspect of the game. Among the works many use
text mining approaches to predict question
difficulty [2], analyze semantic components of
question [3] and estimate class/category of
questions [4], while another interviews a
professional writer of questions directly [5] to
understand how questions are being assembled.
Though our project focuses more on the joint
dynamics between question features and player
responses, these works certainly provide good
perspectives in how to model the data.
Given that in many trivia datasets answers are
multiple choice, Fagley’s observation on

positional response bias [10] suggests that
position and length of answers may bring bias to
the accuracy-question model and need to be
controlled.
As this project involves Natural Language
Processing (NLP) analysis, linguistic and lexical
databases such as Princeton WordNet [6],
Merriam-Webster Dictionary [7] and grammar
analysis tools such as Carnegie Mellon
University's LightSIDE [8] and GloVe [9] will
be used for decomposing question texts into
features.
Another domain of research interests us is the
text mining for non-adversarial question-answer
structures such as in Community Question
Answering services (QAS) and in online forums.
Heilman [11] proposes an algorithm for
generating factual questions from articles which
could be useful to us. Cai, et al. [12] give a few
pointers on how to identify the topic of the
question from the text of the question. Gideon, et
al. [13] model associations between questions
and users. Eyecioglu et al. [14] and Karampatsis
[15] show that support vector machine (SVM)
can be profitably applied to identifying
paraphrases with only light preprocessing and
tagging of the data.
5. Estimation of Cost and Time
(Heilmeier Question #7, #8)
Thus far, we have spent $375 on data collection
through Amazon Mechanical Turk by hiring
collectors to capture data. Additionally, we will
host a website to showcase our analyses, which
we estimate to cost $100. We will also use
Amazon Web Services and Microsoft Azure, but
have used a student discount/trial for these
services.

We expect to take two to three weeks for
additional data collection, cleaning, and
preparation. After that, we will spend another
two to three weeks for data analysis, using the
remainder of the semester to build out our
visuals and integrate them on our website.
6. Risk Assessment
(Heilmeier Question #6)
The most inherent risk to analyzing a “new”
mobile app will be the longevity of our data feed.
We are assuming that this app will increase in
popularity over time and we will continue to
accrue data. If the app does see a dip in daily
active users, our ability to develop deeper
insights will decrease.
The largest payoff is that we will be able to
understand how over millions of users play a
trivia game simultaneously. Historically, trivia
has only been popularized in smaller segments
such a Jeopardy, where three people play at a
time. There has yet to be an application where
millions of players answer simultaneously, and
our team will be one of the first to understand
how society interprets trivia questions and which
unique features of the questions trigger various
responses.
7. Measure of Success
(Heilmeier Question #9)
By mid point of this project, data must be
collected and exploratory data analysis should be
completed.
By end of this project final models need to be
built, validated, and used to discover significant
patterns in the data (if any). The team is
responsible of writing a final report documenting
the process and findings. The master's thesis
Carroll
[16]
suggests
software
and
methodological tools that can be used to attack
the problem of our proposal and are written at a
level that we can understand without undue
expenditure of effort.

8. Distribution of Work
All team members contributed equally to the
writing of this proposal document. In the next
phases, based on expertise and resource of each
member:
- Justin will take charge of collecting, storing
and cleaning data.
- Yaodong and Matt will be responsible of data
analysis and visualization.
- Imre will be tasked to validate mathematical
models, review project process and
consolidate findings into documents.
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