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EDUCATION
Columbia University, New York, NY

Ph.D. in Marketing, 2017 (Expected)
M.S. in Marketing, 2011

Michigan State University, East Lansing, MI
M.S. in Statistics, 2010

Tianjin University, Tianjin, China
B.S. in Mathematics, 2008

RESEARCH INTERESTS
Substantive: Consumer Online Search, Search Engine Marketing/Optimization, Loyalty Pro-

grams, Consumer Bounded Rationality, Behavioral Economics, Learning

Methodological: Topic Modeling, Natural Language Processing, Machine Learning, (Varia-
tional) Bayesian Methods, Experiments

DISSERTATION
Title: Modeling Text-Based Consumer Online Search Behavior – Linking Search Queries

with Content Preferences

Committee: Olivier Toubia (Advisor), Asim Ansari, Oded Netzer, Kinshuk Jerath, Shawndra
Hill (External Member from Microsoft Research)

Status: Proposal defended in 8/2015; Two essays are invited for revisions at Marketing Sci-
ence, and the third one is in progress; Dissertation defense scheduled in the spring 2017

WORKING PAPERS
Liu, Jia, and Olivier Toubia. “A Semantic Approach for Estimating Consumer Content Pref-

erences from Online Search Queries.” Invited for revision at Marketing Science. (Job
Market Paper)

Liu, Jia, and Olivier Toubia. “How do Consumers Form Online Search Queries? The Impor-
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tance of Semantic Relationships Between Queries and Results.” Invited for revision at
Marketing Science.

WORK IN PROGRESS
Liu, Jia, Olivier Toubia, and Shawndra Hill. “Content-based Temporal Dynamic Model of Web

Search Behavior: An Application to TV Show Search.” Model calibration in progress.

Liu, Jia, Asim Ansari, and Leonard Lee. “The Joint Effect of Revenue-based Loyalty Programs
and Promotions on Consumer Purchase Behavior.” Preparing for submission at Journal
of Marketing Research.

Liu, Jia, and Asim Ansari. “Understanding Consumer Dynamic Response to Firms’ Pricing
Strategy Under Competing Loyalty Programs.” Preparing for submission at Journal of
Marketing Research.

Liu, Jia, Tejvir Singh Sekhon, Oded Netzer, and Remi Trudel. “Social Health Learning
Through Crowd-Sourced Feedback.” Preparing for submission at Journal of Marketing
Research.

CONFERENCE PRESENTATIONS
“A Semantic Approach for Estimating Consumer Content Preferences from Online Search

Queries,” Marketing Science Conference, Baltimore, 2015.

“The Joint Effect of Revenue-based Loyalty Programs and Promotions on Consumer Purchase
Behavior,” Marketing Science Conference, Baltimore, 2015.

“The Joint Effect of Revenue-based Loyalty Programs and Promotions on Consumer Purchase
Behavior,” UH Annual Doctoral Symposium, University of Houston, 2015.

HONORS AND AWARDS
Fellow, AMA Sheth Foundation Doctoral Consortium, 2016
Fellow, Marketing Science Doctoral Consortium, 2015
Fellow, Quantitative Marketing & Structural Econometrics Workshop, Duke University, 2013
Student Representative, UH Annual Doctoral Symposium, University of Houston, 2015
Best Discussant Award, Haring Doctoral Symposium, Indiana University, 2014
Student Representative, Haring Doctoral Symposium, Indiana University, 2014
Luxury Education Foundation Award ($15,000), Columbia Business School, 2015
Deming Doctoral Research Fellowship ($10,000), Columbia Business School, 2014
Full Graduate Fellowship, Columbia University, 2011-2016
Full Scholarship, Michigan State University, 2008-2010
Summer Fellowship, Michigan State University, 2008
Honor of Excellent Student, Tianjin University, 2004 & 2007
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TEACHING EXPERIENCE
Recitation Instructor, Michigan State University

Statistical Methods (Undergraduate) 2009-10

Teaching Assistant, Columbia University
Research to Revenue Olivier Toubia 2016
Managing Marketing Programs (MBA) Olivier Toubia 2014-16
Marketing Research (MBA) Rajan Sambandam 2013-14
Managing Marketing Programs (MBA) Scott Shriver 2012-13
Managing Marketing Programs (MBA) Asim Ansari 2012
Introduction to Marketing (Undergraduate) Asim Ansari 2012
Bayesian Modeling and Computation (PhD) Asim Ansari 2013
Empirical Methods in Marketing (PhD) Oded Netzer 2013
Applied Multivariate Statistics (PhD) Kamel Jedidi 2012

PROFESSIONAL EXPERIENCE
Microsoft Research, New York, NY

Research Intern, mentored by Shawndra Hill, May - July, 2016
Consulting Researcher, Computational Social Science Group, February - April, 2016

Advertising Research Foundation, New York, NY
Research Intern, under the supervision of Dr. William Cook, May-Aug. 2011

PROGRAMMING
R, Matlab, Mathematica, Stan, Python, Stata, PHP, SQL

GRADUATE COURSEWORK

Marketing
Empirical Models in Marketing Oded Netzer
Analytical Models in Marketing Oded Koenigsberg
Analytical Models in Marketing Miklos Sarvary
Mathematical Models in Marketing Rajeev Kohli
Bayesian Modeling and Computation Asim Ansari
Marketing, Decision and Methods Donald Lehmann
Consumer Behavior I Gita Johar
Consumer Behavior II Michel Tuan Pham
Bridging Behavior and Decision Research Ran Kivetz
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Economics
Microeconomics Analysis I Paolo Siconolfi
Microeconomics Analysis II Prajit Dutta & Bernard Salanie
Econometrics I Marcelo Moreira
Econometrics II Serena Ng.
Panel Data Analysis Jeff Wooldridge
Industrial Organization I Andrea Prat
Industrial Organization II Katherine Ho
Industrial Organization III Christopher Conlon

Statistics and Computer Science
Foundation of Graphical Model David Blei
Truth in Data: Statistics and Machine Learning David Blei
Data Mining Peter Orbanz
Dynamic Programming & Optimal Control Gustavo Vulcano
Causual Inference Jose Zubizarreta
Multivariate Statistical Analysis Yuehua Cui
Stochastic Processes A. Skorokhod
Time Series Analysis Mark Meerschaert
Generalized Linear Regression Analysis Taps Maiti
Survival Analysis R.V. Ramamoorthi
Theory of Statistics Lijian Yang
Theory of Probability V. Mandrekar

REFERENCES
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Columbia Business School
Phone: (212)854-8243
Email: ot2107@gsb.columbia.edu

Oded Netzer
Associate Professor of Business
Columbia Business School
Phone: (212)854-9024
Email: on2110@columbia.edu

Asim Ansari
William T. Dillard Professor of Marketing
Columbia Business School
Phone: (212)854-3476
Email: maa48@gsb.columbia.edu

Kinshuk Jerath
Class of 1967 Associate Professor of Business
Columbia Business School
Phone: (212)854-2294
Email: kj2323@gsb.columbia.edu
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RESEARCH ABSTRACTS
Liu, Jia, and Olivier Toubia. “How do Consumers Form Online Search Queries? The
Importance of Semantic Relationships Between Queries and Results.” Invited for revi-
sion at Marketing Science. (Dissertation Essay 1)

We explore how consumers form online search queries, and in particular the link between con-
sumers’ content preferences and their search queries. The existence of semantic relationships
between queries and results differentiates query formation from traditional, discrete-choice
based search. Accordingly, our research questions are as follows: (i) Under which conditions
is it more beneficial for consumers to leverage the semantic relationships between queries
and results when formulating queries? (ii) Are consumers able to leverage semantic rela-
tionships when formulating queries? (iii) How should researchers represent these semantic
relationships? (v) What are consumers’ beliefs on these semantic relationships? We find that
leveraging semantic relationships is particularly useful in retrieving content that is aligned
with consumers’ preferences, when these preferences are less specific and when it is costly to
formulate longer queries. We also find that consumers have the ability to formulate queries
that leverage semantic relationships. Consequently, models of search query formation should
capture consumers’ beliefs on a set of semantic relationships, which capture the probability
that any query will activate any set of words. Fortunately, we show that these semantic rela-
tionships may be approximated parsimoniously by functions of asymmetric activation prob-
abilities at the word level. We find that consumers’ beliefs on these relationships are biased
upwards, and that they are not asymmetric enough. Our research opens the door for the devel-
opment of search models that can infer consumers’ preferences from their queries.

Liu, Jia, and Olivier Toubia. “A Semantic Approach for Estimating Consumer Content
Preferences from Online Search Queries.” Invited for revision at Marketing Science.
(Dissertation Essay 2, and Job Market Paper)

We develop an innovative topic model, Hierarchically Dual Latent Dirichlet Allocation (HDLDA),
which not only identifies topics in search queries and webpages, but also how the topics in
search queries relate to the topics in the corresponding top search results. Using the estimates
from HDLDA, a consumer’s content preferences may be estimated on the fly based on their
search queries. We validate our proposed approach across different product categories using
an experiment in which we observe participants’ content preferences, the queries they formu-
late, and their browsing behavior. Our results suggest that our approach can help firms extract
and understand the preferences revealed by consumers through their search queries, which in
turn may be used to optimize the production and promotion of online content.

Liu, Jia, Olivier Toubia, and Shawndra Hill. “Content-based Temporal Dynamic Model
of Web Search Behavior: An Application to TV Show Search.” Model calibration in
progress. (Dissertation Essay 3)
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Consumers regularly interact with search engines to acquire information matching their chang-
ing content preferences, by entering search queries and clicking on the results. However, most
existing research studies or models queries and clicks separately, while ignoring temporal dy-
namics. In this paper, we develop a content-based dynamic search model (CDSM) that can
collaboratively model users’ text-based search behaviors (typing a query), subsequent dis-
crete search behaviors (clicking on a link), and the content that users encounter during the
search process, while also considering changes over time in users’ preferences underlying
these search behaviors. CDSM is based on three major modeling components: graphical
models, Poisson factorization, and topic modeling. We also develop a variational inference
algorithm that allows for large-scale model inference. Our proposed framework can be used
to: 1) interpret and explain consumer query usage, clicks on URLs, and the relationship be-
tween the two; 2) identify, interpret, and predict changes in consumers’ search patterns; and
3) recommend and personalize search results. The framework can thus be a useful tool for
search engines as well as firms who engage in SEO or SEM. Our empirical study was con-
ducted using large-scale search logs from Bing on searches for TV shows. In this application,
we study how users’ search behaviors and underlying content preferences vary across time
windows (i.e., before, during, and after a show is aired).

Liu, Jia, Asim Ansari, and Leonard Lee. “The Joint Effect of Revenue-based Loyalty
Programs and Promotions on Consumer Purchase Behavior.” Preparing for submission
at Journal of Marketing Research.

We conduct an empirical investigation of the customer dynamics within a revenue-based loy-
alty program in which the reward is based on a member’s total spending. We examine the im-
pact of different design features of the loyalty program on members’ store visit and spending
behavior. These design features include membership renewal requirements, nonlinear point
redemption thresholds, timing of rewards, and point expiration policy. We also focus on un-
derstanding how loyalty programs interact with firm’s promotion activities to shape members’
purchase behavior. First, we find significant evidence of a point pressure effect for both mem-
bership renewal and for obtaining a reward. Second, we find evidence of a time pressure effect
on purchasing behavior. Third, we find that as the value per point increases across nonlinear
reward thresholds, members tend to expend greater effort for larger rewards. This implies that
the point pressure effect for rewards is hierarchical because of the nonlinear point structure.
Fourth, in contrast with the effects found for immediate rewards, we find that delaying the
rewards can actually sustain members’ effort. Fifth, we find that membership renewal require-
ments can also create a lock-in effect, because members continue purchasing more, even after
accomplishing this goal. Sixth, we find that members are less promotion sensitive when facing
larger point and/or time pressure. We use our model estimates and the above findings to run
policy simulations that compare different personalized promotion strategies. These strategies
leverage a member’s status in the program and her promotion sensitivity. Our research can pro-
vide implications for firms to design more effective loyalty programs, and it also shed lights
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on new opportunities for firms to conduct personalized marketing for better targeting purposes.

Liu, Jia, and Asim Ansari. “Understanding Consumer Dynamic Response to Firms’
Pricing Strategy Under Competing Loyalty Programs.” Preparing for submission at
Journal of Marketing Research.

Consumers often sign up for loyalty programs (LPs) from multiple firms within an industry.
Their choice on a given purchase occasion therefore depends not only on the prices of the
alternatives but also on their status within the different LPs. Despite the large amount of re-
search on LPs, little is known about how consumers respond to pricing actions while being
part of competing LPs. We conduct a controlled experiment to study the sequential spending
decisions of individual’s over multiple trips in a stylized frequent traveler task for which an
optimal dynamic decision policy can be numerically computed. In our design, two competing
airlines differ in their pricing strategies and on the number of reward points required to redeem
a free ticket. We find that the decisions of subjects consistently deviate from the optimal, and
their decisions and levels of bounded rationality vary significantly across competing environ-
ments. At the aggregate level, subjects tend to under-appreciate a firm who offers a higher
regular price point but a lower redemption threshold; subjects are most sensitive to prices and
are least responsive to promotion frequency; making trade-offs between the immediate benefit
from price promotions and the delayed benefit from the loyalty program is especially difficult
for subjects. Accordingly, we build an approximate dynamic programing model to incorporate
boundedly rational decision making. Our model classifies subjects into four segments that ex-
hibit variation in their performance and in their decision strategies.

Liu, Jia, Tejvir Singh Sekhon, Oded Netzer, and Remi Trudel. “Social Health Learning
Through Crowd-Sourced Feedback.” Preparing for submission at Journal of Marketing
Research.

Social health applications that help users track their eating habits, receive crowd-sourced feed-
back, and achieve their dieting goals are becoming increasingly popular. In this paper, we
investigate whether and how social health apps can help people improve their eating habits.
Using a combination of field data from a social health smartphone app and a series of con-
trolled lab experiments, we find that the users of this app indeed improve their eating habits
over time. But, users tend to be overly optimistic about the food they eat, even after receiv-
ing crowd-sourced feedback. Importantly, we find evidence for two components of the social
health apps that may help users improve their eating habits. The first is the social component:
receiving negative feedback about one’s food intake makes users less likely to share their food
intake on the app; but those users who post the food they eat, eat healthier. The second com-
ponent is learning. We find that users with different initial health standards rate their own food
intake more similar as the crowd-sourced ratings over time, and such similarity is increased
from 3% to 42%. This observation suggests that users learn through the app what healthy food
is. Specifically, we find that observing other users’ food pictures that are healthier and/or have
higher quality variance can help users better learn the healthiness of their food intake.
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