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Review #1

Proposal Number:  1750063

NSF Program:  INFO INTEGRATION & INFORMATICS

Principal Investigator:  McAuley, Julian J

Proposal Title:  CAREER: Structured Output Models of Recommendations, Activities, and Behavior

Rating:  Very Good

REVIEW:

In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit. 

 
+ A very comprehensive and concrete plan for a rich input rich output recommendation system 
+ The techniques are justified and cover both knowledge base, deep learning, and GANs. 
+ Solid record of data collection. Rich data collections will be invaluable 
- Need some discussion on what are the baselines and novelty of the approach. Without understanding the dataset it is not clear that
certain approach will be the best. Also, we need strong empirical evidence to argue. 
- No discussion on the data collection process which is the most critical aspect 

 

In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to broader impacts. 

 
+ Strong collaboration with the UCSD center of medicine 

 + Novel and impactful utilization of rich recommendation in making patient life easier 
 + Data with million of records and several rich information will advance the field drastically 

+ Education and outreach adequate 
 + Mentoring adequate. 

Please evaluate the strengths and 
weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if 
applicable 

 
+ PI is an Expert and excellent track record for collecting and making datasets public. 

 
Summary Statement 

 
This proposal plan to leverage recommendation engines to next level where richer input (more context and extra information) will lead
to significantly better and personalized recommendation. The plan for use of deep learning and knowledgebase is well justified
provided we have large amounts of data. The critical component, data, will be collected as a part of the process. The details on data
collection process and what and how things are collected are little sparse. Empirical evidence to justify the approach over existing
works also missing. What aspect of data will uniquely captured by the model? This question is not clear (maybe due to deep learning
based approach). 
Given the solid record of the PI in data collection, the proposal looks very promising and is very likely to be successful.
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Review #2

Proposal Number:  1750063

NSF Program:  INFO INTEGRATION & INFORMATICS

Principal Investigator:  McAuley, Julian J

Proposal Title:  CAREER: Structured Output Models of Recommendations, Activities, and Behavior

Rating:  Excellent

REVIEW:

In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit. 

 
Proposal Summary 

 
The proposed research is focused on recommender systems and personalized models with rich structured outputs. It leverages
traditional recommender systems and recent advances in deep learning to produce generative models with personalized structured
outputs. Specifically, three main tasks are addressed in the proposal, each of them with broader impacts to a variety of application
domains. In the first task, the PI proposes to develop a subjective opinion knowledge base and to use this knowledge base with
personalized and interactive Q/A systems. In the second task, the goal is to construct personalized generative models (e.g., sequence-
to-sequence LSTM-based models) for predicting user's response (e.g., review) to some content (e.g., an item). Finally, in the third task,
the goal is to personalize GAN models to generate content (e.g., images) personalized to a particular user. 

Strengths 

+ The proposed research is innovative and nicely bridges work in traditional recommender systems and generative and structured
output models. 

+ The proposed research builds up on the PI's prior work. The PI has an excellent publication record and is highly qualified to perform
the proposed research. 

+ Methodologically, the approaches proposed seem novel and interesting, and there are preliminary results that show their feasibility. 

+ The PI does an excellent job at providing intuition and examples for the proposed research tasks. 

+ He also does a great job reviewing prior work and describing preliminary results. 

+ The evaluation plan is excellent. It provides details about datasets to be used for each task, evaluation metrics, baselines, etc. 

Weaknesses 

- The description of the research plan is somewhat high-level, making it hard to understand some details. As an example, the notations
in equation (2) are not properly introduced. Instead, the reader is pointed to reference [24]. 

- The medical Q/A system, which is used to motivate the first task, is not a direct application of the research proposed for task 1,
although indirectly it can benefit from a subjective knowledge base. The ultimate goal here is to perform triage based on the patient's
symptoms. 

 
In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to broader impacts. 

 
Strengths 

+ The research has the potential to be transformative, by opening a new avenue in recommender system. 
 

+ Applications of this research will be studied in the context of automated patient triage based on Q/A dialogs (collaboration with UCSD
School of Medicine), exercise routine recommendations based on heartrate models (UCSD Cognitive Science Department),
personalized models of artistic preferences (collaboration with Adobe), personalized visual question answering (collaboration with
Amazon). 

+ The work will be disseminated as research publications, tutorials, community workshops, etc. 
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+ The PI plans to incorporate the results of this research in courses that he is already teaching at UCSD, and new courses to be
developed as part of this research. His courses will be part of the new Data Science undergraduate major and minor at UCSD. He will
motivate students to build recommender system engines for challenging problems through the means of Kaggle competitions. 

+ The PI plans to develop a recommender system with structured outputs to help triage MS applications. 

+ The PI is an advisor in the Early Research Scholars Program (ERSP) and will leverage this program to recruit undergraduate
students and under-represented minorities. He has a good track of advising female students and minorities. 

Weaknesses 
 

N/A 
 

Please evaluate the strengths and 
weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if 
applicable 

 
+ The PI has an excellent publication record in the of traditional recommender systems, context-aware recommender systems, art and
fashion recommender systems, question-answering systems, etc. 

+ He has strong collaborations with the UCSD School of Medicine, and UCSD Cognitive Science Department. 

+ He also has industry collaborations with Adobe and Amazon. 

+ He seems to have access to appropriate resources for performing the proposed research. 

+ The PI has good support from the department, and is eligible for a CAREER award. 

- The data management plan discusses only the datasets to be produced or used in this research. There is no discussion about
software and other products of the research. 

 

Summary Statement 
 

Overall, a very good proposal that has the potential to introduce a new area in recommender systems, specifically recommender
systems and personalized models with structured outputs. The PI is highly qualified to perform the proposed research. Preliminary
results that show the feasibility of the proposed approaches are presented. Furthermore, the proposed approaches are novel and build
up on work in traditional recommender systems and recent advances in generative models with structured output. However, some more
details would be necessary to make the description of the approaches self-contained.
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Review #3

Proposal Number:  1750063

NSF Program:  INFO INTEGRATION & INFORMATICS

Principal Investigator:  McAuley, Julian J

Proposal Title:  CAREER: Structured Output Models of Recommendations, Activities, and Behavior

Rating:  Very Good

REVIEW:

In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit. 

 
INTELLECTUAL MERIT: 

 
* Strengths 

 + Predicting complex structural output with recommendation systems is a challenging problem that current methods focused on
generating simple output cannot address well. 
+ The PI has a lot of experience of applying machine learning to recommendation system and is well qualified to carry out the proposed
work. 
+ The three research thrusts (question and answers, response to content, and generation of new content) are relevant and important
human reactions to predict. 
+ Each research thrust has an interesting and practical application such as clinical notes, heart rate sequences, and visual content
design. 
+ The model to predict human reactions to some content uses some useful technologies such as LSTM and Generative Concatenative
Network and is feasible. 
+ The Generative Adverserial Network is a good method to predict the new content that users may like. 

* Weaknesses 
 - The approach for Thrust 1 is not clearly described. Its difference with traditional question-answer system is not well delineated. The

advance appears to be incremental. 
 

* Evaluation 
 

The evaluation metric, data and baseline method are clearly described and reasonable. 

In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to broader impacts. 

 
* Impacts on science and society: 

 
The project has potential impacts on e-Commerce, healthcare, social media mining, and entertainment. The impacts will be broadened
through collaborations with both industrial and academic partners including UCSD School of Medicine, UCSD Department of Cognitive
Science, Amazon and Adobe. The plan of disseminating the software tools is not well described. 

* Integration of Research and Education and Broadening Participation: 
 

The plan of organizing community workshops, advising graduate/undergraduate/high school students by leveraging local programs is
strong. The research will be incorporated into the data science program. 

Please evaluate the strengths and 
weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if 
applicable 

 
* Postdoc Mentoring Plan (if applicable): 
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RESULTS FROM PRIOR NSF SUPPORT (if applicable): 
 

The results of the PI's NSF grant in its first year are reasonable. 

DATA MANAGEMENT PLAN: 
 

The plan of storing and sharing data is well described. 

COLLABORATION (if applicable): 
 

The collaboration letters for Thrusts 1 and 3 are provided. But the letter for Thrust 2 is missing. 

DEPARTMENT CHAIR'S LETTER: 
 

The department chair's letter shows that the department is supportive of the project and the PI. 

HUMAN SUBJECTS (if applicable): 
 

BUDGET, FACILITIES (if needed): 

Summary Statement 
 

The goal of the project is to develop models (e.g. recommendation system) to predict complex structured output of human behavior
such as answering questions, reaction to some content and desire for new content. The project will expose students to data science
research and help recruit and train under-represented students. 
The proposal addresses a challenging and significant problem of recommendation systems û predicting complex output of human
behavior. The three research thrusts such as answering questions, reaction to content, and predicting new content are well thought out
and each has significant real-world applications. The methods for Thrusts 2 and 3 are well designed and feasible. But the method for
Thrust 1 is not sufficiently detailed and is not well distinguished with traditional question/answering systems. The applications for all
thrusts are significant real-world problems to address and are largely supported by collaborators, even though the letter for Thrust 2 is
not provided. The research can have a lot of applications in eCommerce, healthcare, and social media mining. The plan for organizing
community workshops, training students and developing data science curriculum is strong. However, the plan of disseminating tools is
not well presented. The PI has a lot of experience in studying recommendation systems and is qualified to carry out the project.
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Review #4

Proposal Number:  1750063

NSF Program:  INFO INTEGRATION & INFORMATICS

Principal Investigator:  McAuley, Julian J

Proposal Title:  CAREER: Structured Output Models of Recommendations, Activities, and Behavior

Rating:  Very Good

REVIEW:

In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit. 

 
The goal of this proposal is to develop a rich-input/rich-output recommender system that is capable of predicting behavior and make
personalized recommendations in the form of rich structured outputs. This includes (1) personalized answers to complex questions, (2)
personalized textual reactions and (3) personalized complex content. Towards the first goal, the PI plans to generalize knowledge
bases and entity-relationship models by extracting opinion bases that account for the range and subjectivity of personal experiences
and then use this knowledge to build a personalized interactive Q/A system. Towards the second goal, the PI plans to adapt generative
text models to capture user-, content- and interaction-specific language to estimate detailed textual reactions to content and then
extend these personalized language models to make effective predictions and recommendations and apply them to sequences.
Towards the third goal, the PI plans to develop techniques to personalize image representation and generation and extend systems for
content aware recommendations; and generatively use these recommender systems for content design and for users to effectively
navigate the system. 

 
Strengths: 

 
The PI has a strong track record, and he and his team has done significant work on each of the issues to be addressed in this project.
The PI plans to build on this prior work. For each of the research problems, the proposal includes the preliminary work and its results as
well. 

 
For each of the research thrusts, the real application in which it will be deployed has been identified - for thrust one - develop systems,
in collaboration with the UCSD medical school, for automated patient intake and triage by predicting the severity if symptoms from
automated Q/A , for thrust two û in collaboration with UCSD Cognitive Science department, develop personalized sequence models for
heartrate monitoring, and for thrust three û develop personalized visual question answer system and artistic preference system, in
collaboration with Adobe and Amazon. 

Weaknesses: 
 

The proposed work heavily builds on the prior work of the PI and his team. At times it appears to be extensions/improvements to
enhance the performance of existing approaches. The proposal does not identify the unique challenges in doing so, and therefore it is
not clear how challenging the proposal work is from a research point of view. 

 
Specific points: 

 
In the evaluation plan, it is surprising to see that some of the data sets to be used are not the data collected from the collaborating
organizations. For example, under thrust 2 tasks' evaluation, the data is not that of Neuroscience. 

In the context of the five review elements, please 
evaluate the strengths and weaknesses of the proposal with respect to broader impacts. 

 
The proposal, if successful will have significant broader impact as the research is applicable to many domains including ecommerce,
healthcare, etc. as recommender systems are being used in these application domains. The PI has already identified and collaborating
with end users in developing the different aspects of the proposed recommender system. In addition to the above, the PI has been
working on employing the research in their student admission system. 

The PI has participated in the UC high coding club for high school students and involved in organizing community workshops in the
machine learning area. 

Please evaluate the strengths and 
weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if 
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applicable 
 

Summary Statement 
 

The proposal is very well written by identifying the research tasks in developing a rich-input/rich output recommendation system. The
proposal heavily builds on the prior work of the PI and his team and at times the proposal does not identity the unique challenges
involved in performing the proposed work.
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Panel Summary #1

Proposal Number: 1750063

Panel Summary: 
 Panel Summary 

CAREER Proposal Panel Summary 
 

OVEVIEW OF THE PROPOSAL: 
 

The proposal is focused on the design of a new type of recommender systems, specifically recommender systems that can produce
structured outputs based on structured inputs. The proposed approaches combine work in traditional recommender systems with
recent advances in generative structured output models. The research plan is focused around three main tasks: 1) construction of a
subjective opinion knowledge base, which is subsequently used for personalized query answering; 2) design of personalized generative
models to produce structured outputs that estimate users' reaction to content (e.g., generate the review that a user would write for a
particular product, with the goal of using the information in the review as an explanation for a recommendation of the product); 3)
design of generative models that can produce new items that may be of interest to a user. For each of the tasks addressed, the PI has
identified real-world applications (both in academia and industry) that can benefit from the proposed approaches. 

INTELLECTUAL MERIT: 
 * Strengths 

 
+ The panel was very enthusiastic about this proposal. The problem addressed is important and timely. The goal of the project is
ambitious and the PI is highly qualified to perform the proposed research. 

+ The panel liked how the proposal was written, including the examples/figures/tables provided, the review of the prior work in
connection to the proposed research, the summary of the datasets available to the PI, and the preliminary results that show the
feasibility of the research. 

+ Furthermore, the panel liked that each task was strongly connected to a real application. 
 

+ The proposed research has the potential to advance both traditional recommender systems, by estimating structured outputs, and
generative models, by incorporating personalization into such models. 

+ The approaches proposed for tasks 2 and 3 are particularly interesting and innovative. 

+ The PI has an excellent track record of collecting and sharing large datasets, and more datasets will be collected and shared as part
of this project. The resulting datasets have the potential to lead to advances in the areas covered by the proposal. 

* Weaknesses 
 

- The approaches proposed for the first task are not particularly innovative, but rather incremental. 

- There are some small missing details in the description of the approaches (e.g., some acronyms and notations are not defined). 
 

* Evaluation 
 

+ The evaluation plan is very good. It consists of internal and external evaluation components. 

+ In terms of internal evaluation, the PI outlines datasets and performance metrics to be used, as well as baselines that the proposed
approaches will be compared to. 

- In terms of external evaluation, there was some discussion about the PI not using the medical data to evaluate Task 1, and whether
there are specific challenges that the medical data will raise. 

* Potentially transformative? 
 

The proposal is potentially transformative, in the sense that it introduces a new direction in recommender systems, which could have
impact both in academia and in industry. 

BROADER IMPACTS: 
 * Impacts on science and society: 

 
+ If succesful, the proposal can significantly impact medical and cognitive sciences, and potentially other sciences. 

+ Furthermore, the proposal can potentially impact the society in several ways. First, the research would lead to the ability to provide
personalized answers to online users' questions, and also explanations for recommendations made. Furthermore, the research would
enable the creation of new content, e.g. new items personalized to specific users, and could also advance visual query answering. 
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* Integration of Research and Education and Broadening Participation: 
 

+ The PI plans to integrate the proposed research into an existing course that he is already teaching, and also into a new course that
will be designed based specifically on the research in this proposal (the course will be focused on "large scale implementation of
modern recommender systems research"). The PI has a track record of providing research problems and datasets to his classes as
Kaggle competitions. 

+ Some of the PI's courses will be part of the Data Science undergraduate major and minor programs (to be launched in the near
future). 

 
+ The approaches resulting from this research will be explored in the context of a recommender system for student admission at
UCSD. 

+ The PI is an advisor in the Early Research Scholars Program (ERSP) at his institution, and will use this program to work on retention
of female and under-represented students. 

+ Furthermore, he will participate in events targeted at high-school students, which can lead to opportunities for recruiting students. 

+ He has a good track record in terms of organizing community workshops, and will continue to do this in the future as well. 

* Postdoc Mentoring Plan (if applicable): 
 

N/A 
 

RESULTS FROM PRIOR NSF SUPPORT (if applicable): 
 

+ The results from prior NSF support are discussed and look satisfactory. 

DATA MANAGEMENT PLAN: 
 

+ The PI nicely describes the datasets that will be produced by the project, how they will be managed and how they will be
disseminated. 

- However, there is no discussion of the software to be produced by the project in the data management plan. 

COLLABORATION (if applicable): 
 

The PI has strong collaborations with the UCSD School of Medicine, and also with the UCSD Cognitive Science Department (letter of
collaboration from the UCSD School of Medicine is provided; the collaboration with the UCSD Cognitive Science Department is done
through a co-advised student). 

 
Furthermore, the PI has strong collaborations with Adobe and Amazon (letters of collaboration are provided). 

DEPARTMENT CHAIR'S LETTER: 
 

The PI has strong support from the department. 

HUMAN SUBJECTS (if applicable): 
 

The proposal mentions "survey human subjects" - IRB approval might be needed, if the surveys will be done by the PI at UCSD. 

BUDGET, FACILITIES (if needed): 

The budget looks fine and facilities available to the PI are adequate. 

ADDITIONAL SUGGESTIONS: 
 

N/A 
 

PANEL RECOMMENDATION: 
 * Justification, including key strengths and critical weaknesses: 

Overall, this is a very good proposal, which introduces a new and timely direction in recommender systems, specifically recommender
systems with structured outputs. The presentation of the proposal is excellent. Many of the proposed approaches are innovative, and
have the potential to benefit both the recommender systems community and the deep learning community. Preliminary results that
show the feasibility of the proposed approaches are nicely outlined. The project will produce very large datasets that will benefit the
research community, and will help advance the state-of-the-art in recommender systems. The evaluation plan is very well thought out.
The broader impacts are also impressive - there is an important broader impact application for each task addressed. The PI is highly
qualified to perform the proposed research. One main concern that the panel expressed was with respect to the novelty of the
approaches for personalized query answering. 

 
_x_Highly competitive (HC) 

 __Competitive (C) 
 __Low Competitive (LC) 

 __Not Competitive (NC) 

----------------------------------------------------------------------- 
 The summary was read by the panel, and the panel concurred that the Panel Summary accurately reflects the panel discussion.
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Panel Recommendation: Highly Competitive
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