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1. Project Overview

1.1 Introduction and Background

We live today, in what could be best described as the age of consumerism, where, what the
consumer increasingly looks for, is information to distinguish between products. With this
rising need for expert opinion and recommendations, crowd-sourced review sites have
brought forth one of the most disruptive business forces of modern age. Since Yelp was
launched in 2005, it has been helping customers stay away from bad decisions while steering
towards good experiences via a 5-star rating scale and written text reviews. With its vast
database of reviews, ratings and general information, Yelp not only makes decision making
for its millions of users much easier but also makes its reviewed businesses more profitable
by increasing store visits and site traffic.

The Yelp Dataset Challenge provides data on ratings for several businesses across 4
countries and 10 cities to give students an opportunity to explore and apply analytics
techniques to design a model that improves the pace and efficiency of Yelp's
recommendation systems. Using the dataset provided for existing businesses, we aim to
identify the main attributes of a business that make it a high performer (highly rated) on
Yelp. Since restaurants form a large chunk of the businesses reviewed on Yelp, we decided to
build a model specifically to advice new restaurateurs on how to become their customers'’
favourite food destination.

With Yelp’s increasing popularity in the United States, businesses are starting to care more
and more about their ratings as “an extra half star rating causes restaurants to sell out 19
percentage points more frequently”. This profound effect of Yelp ratings on the success of a
business makes our analysis even more crucial and relevant for new restaurant owners. Why
do some businesses rank higher than others? Do customers give ratings purely based on
food quality, does ambience triumph over service or do geographic locations of businesses
affect the rating pattern of customers? Through our project we hope to analyse such
questions and thereby be able to advice restaurant owners on what factors to look out for.

1.2 Review of Similar Work
1) Visualizing Yelp Ratings: Interactive Analysis and Comparison of Businesses:

The aim of the study is to aid businesses to compare performances (Yelp ratings) with other
similar businesses based on location, category, and other relevant attributes.

The visualization focuses on three main parts:

a) Distribution of ratings: A bar chart showing the frequency of each star rating (1 through
5) for a single business.

b) Number of useful votes vs. star rating A scatter plot showing every review for a given
business, with the x-position representing the “useful” votes received and y-position
representing the for the business.



c) Ratings over time: This chart was the same as Chart 2, but with the date of the review on
the x-axis

The final product is designed as an interactive display, allowing users to select a business of
interest and indicate the radius in miles to filter the businesses for comparison. We will use
this as a base and help expand on some of its shortcomings in terms of usability and Ul. We
will further supplement this with analysis of our own using other statistical methods to help
derive meaning from the dataset.

2) Your Neighbors Affect Your Ratings: On Geographical Neighborhood Influence to Rating
Prediction

This study focuses on the influence of geographical location on user ratings of a business
assuming that a user’s rating is determined by both the intrinsic characteristics of the
business as well as the extrinsic characteristics of its geographical neighbors.

The authors use two kinds of latent factors to model a business: one for its intrinsic
characteristics and the other for its extrinsic characteristics (which encodes the neighborhood
influence of this business to its geographical neighbors).

The study shows that by incorporating geographical neighborhood influences, much lower
prediction error is achieved than the state-of-the-art models including Biased MF, SVD++,
and Social MF. The prediction error is further reduced by incorporating influences from
business category and review content.

We can look to extend our analysis by looking at geographical neighbourhood as an
additional factor (that is not mentioned in the dataset) to reduce the variance observed in
the data and improve the predictive power of the model.

1.3 Motivation for the Project

Our personal interest in the topic has motivated us to choose this as our area of research.
When planning trips abroad, we explore sites like HostelWorld and TripAdvisor that make
planning trips a lot faster and easier; not only is this helpful to customers planning trips but
also to the businesses that have been given honest ratings. Since the team consisted
students from a Management university, our motivation when choosing this project was
more business focused. Our perspective on recommendations was more catered towards
how a business can improve its standing on Yelp, and thereby improve its turnover through
more visits by customers.

We believe that our topic of analysis is crucial for the following reasons:

1) It will make the redirection of customers to high quality restaurants much easier and
more efficient.

2) It can encourage low quality restaurants to improve in response to insights about
customer demand.

3) The rapid proliferation of users trusting online review sites and and incorporating them in
their everyday lives makes this an important avenue for future research.



1.4 Project Scope and Methodology

“How to dominate the restaurant scene in a city?”

Primary requirements (for “restaurants” and one city only):

Step 1: Descriptive Analysis - Analysing Restaurants specifically for what differentiates High
performers, low performers and Hit or Miss restaurants. The analysis will further be
segmented into for example region, review count, operating hours, etc. For each of the 3
segments mentioned, the following analysis will be done:

A. Clustering to analyse business profiles that characterize the market. Explore various
algorithms and evaluate each of the algorithms to decide which works best for the
dataset.

B. Time series analysis of whether any major trends have emerged in restaurants by
region — further decipher the does and don’ts for success

Step 2: Key factors identification for prescriptive analysis (feature extraction) for new
restaurants by region, in order to succeed. Regression will be used to identify the most
important factors and the model will be validated so that we can analyse how good the
model is.

Step 3: For each segment (i.e. high performers, low performers and Hit & Miss restaurants),
our analysis will include the following:

o Regression to predict the rating for new restaurants regions (through analysis of
success factors over time. For example, restaurants that started 2 years ago, and
achieved high ratings a year later will be used to test for restaurants that started a
year ago and have high ratings now to study patterns in determining a successful
business)

Step 4: Build a visualization tool for client for continual updates on business strategy. Focus
will be to build a robust tool that helps the client recreate the same analysis on tableau.

Secondary requirements:

Expand and recreate the analysis for all other cities.

This analysis will be recreated to include other kinds of businesses eg. Bars, Salons, etc. For
some businesses, new methods of analysis such as latent factorization will be employed
(especially for those with minimal information on attributes)

Future research:

Evaluating the importance of review ratings for restaurants — Are they effective to improve
ratings? Do restaurants that utilize recommended changes succeed?

Can the ratings and reviews of local experts be assimilated in feature extraction to help
improve the predictability of ratings success? We realize that people are social entities and
can be heavily influenced by reviews from local experts in their criticism on Yelp. Future
research in this area can enrich our analysis for a business as well.






1.5 Preliminary Findings and Methodology Implications

The data is spread over 10 cities with the highest number of data from Las Vegas and
Phoenix. 45% of the businesses received ratings of 3.5 or 4. 28% received a score of 4.5 or 5.
The weekly opening hours of businesses with 3.5, 4, or 4 stars is higher than the others. For
Restaurants, Bars, Hotels, and Fast Food Restaurants, the majority number of businesses
receive an average of 3.5 or 4 stars. For Hair Salons, Travel Services and Gymnasiums,
majority of the businesses received higher rating of 4.5 or 5. For Shopping, Banks, Books
and Music, majority of the businesses received 3.5 or 4 stars. These findings suggest that the
deviation we may observe for predictions may not be very massive, and the results could
prove to not be as insightful and “neat” as imagined as this stage.

Upon carefully analysing the dataset, we found the following:

Geographic Distribution of Dataset

po. ste This suggested that the total

o number of data points in the
business dataset were small, and
even smaller if we broke it down
by region.

State, City and sum of Number of Records. Color shows average of Stars. Size shows sum of Num-
ber of Records. The marks are labeled by State, City and sum of Number of Records.

Breaking the analysis down further by restaurant (as one of the business categories), we
found the following:
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Given that the size of the data set
per region is small, and the total
number of regions given are also
limited, our analysis has to be on a
very micro level. The methodology
hence must be robust and scalable.

LS BK

A simple box-plot of the review count
reveals a drastic distribution in the dataset
for business reviews. In order to keep our
analysis relevant and credible, we will hence
seek to moderate the business dataset
according to places with higher review
counts.

Filtering review count by less than 50, we saw
that the distribution was even more
concentrated towards a lower review count.
The ratings for high performers must hence
be moderated in some way (by either splitting
the dataset or weighing by review count) as
per the review count for a location. The same
logic would follow for Low Performers and the
Hit or Miss category.



What will also be interesting for businesses to learn is how the Hit or Miss restaurants
behave. These are typically restaurants with a huge deviation in ratings, indicating a great
divide in preferences among users. It would be interesting to see the characteristics of such a
restaurants since businesses could then look to augment its service offering depending on
the segment that likes it.

Analysis of other such variables has led us to conclude that variables such as opening hours
and ratings for business categories are vastly different, which would support our analysis
methodology of dividing the dataset into regions and categories before analysis.

Significantly large missing values for attribute data could be good and bad. Good in a sense
that classification of business for clustering or classification will become easy. Bad in that the
reliability of data may be circumspect, since you would typically see multiple attributes for a
business especially in Yelp, which would give the business better results of being
recommended to a user.

1.6 Limitations and Assumptions

In doing our analysis, we have overall concluded below some of the major limitations we can
foresee from this project:

Limitations Assumptions

Limited data points on businesses
and cities

Project methodology will be scalable for looking at
regional trends

Limited action-ability of insights
since companies may not care
about Yelp ratings

Project findings will help set priorities for improvement
for business owners

Businesses attribute may not be
completely accurate

Assuming that data has been updated as accurately as
possible

Defining business categories Assuming business tags under categories are

comprehensive for the competitive set

Future projects can further seek to mitigate some of these by adopting larger datasets and
actually partnering with a real business to assess the impact of the recommendations in
terms of a profitability analysis to recommend the best solutions.

1.7 Risks and Mitigation

Risk Assessment Metric:

Likelihood
Low Medium High
g Low C C B
Medium C B A
High B A A




Risks Level Mitigation

Insufficient statistical B Consult with supervisor and online course
knowledge materials
Lack of actionable business A Continuous literature search on meaningfulness
insights of insights for businesses according to each city
Dashboard Ul design may A User testing and consistent updates with the
not be intuitive or extensive supervisor

2. Project Execution
2.1 Work Scope

Through this project we are hoping to build to an interactive dashboard as a solution to the
ratings and recommendations system Dataset Challenge by Yelp. Some areas of research we
would like to look into are:

Cultural Trends

Seasonal Trends

Location Mining

Change-points analysis

Hierarchical and Non-Hierarchical Clustering
Classification analysis

Explanatory Regression analysis

Predictive Regression analysis

o O 0O O O O O O

2.2 Deliverables

Project Proposal

Mid-term presentation

Mid-term report

Final presentation

Final report

Project poster

Visualizations of findings and insights hosted on Tableau

Wiki page

O O O O O O O O

2.3 Tools

Tableau for final visualizations and overall dashboard, Python for EDA and data merging (of
datasets if required), SAS EG for data mining (if needed).


https://wiki.smu.edu.sg/ANLY482/Team_Accuro

2.4 Project Timeline

Istep 2: Feature Extraction

Task _ I wi w2 vz e ws ws W e e fwio wu wiz |wi
Research

Project scope exploration All

Tools Familiarity Rhea, Piyush, Smeet
Exploratory Data Analysis Li Xiang, Piyush
Proposal Development Rhea, Smeet
Project Proposal

Proposal Document All

\Wiki Update Smeet

5tep 1: Descriptive Analysis

Data Preparation Li Xiang
\Advanced Data exploration Li Xiang, Piyush
Clustering Business Profiles Rhea, Smeet
Trend Analysis All

Model Development

Rhea, Piyush, Li Xiang

Model Evaluation

All

Factor interpretation

Midterm Report

Interim Report Preparation

Interim Presentation Preparation

\Wiki Update

Smeet

gy
-

Step 3: New Restaurant success pred

iction

Predictive Model Development

Rhea, Li Xiang

Predictive Model Evaluation

Piyush

Factor importance analysis

Stepd: Data Visualization

Tool development

Piyush, Li Xiang

User Testing

Rhea, Smeset

Ul Improvement

Li Xiang, Smeet

5tep 5: Final Presentation

Final Report

Final Presentation

\Wiki Page Smeet
Poster Smeet
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3. Roles & Responsibilities

Li Xiang Piyush Pritam Rhea Chandra Smeet Malvania
Data Engineer Data Visualizer Data Scientist Project Manager
Key Responsibilities: Key Responsibilities: Key Responsibilities: Key Responsibilities:
o Exploratory Data o Exploratory Data o Exploratory Data o Project Flow
Analysis Analysis Analysis Direction
o Data Cleansing o Literature and o Algorithm Design o Liaison between
o Data Manipulation research expert and Evaluation team and Supervisor
and Integration o Visualization of o Methodology o Documentation
o Algorithm Execution insights Design & Evaluation o Wiki page update
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