
Nate Boyle 
5/24/2023 

SQL for Data Science Capstone Project: 
Milestone 4 Peer-graded Assignment: 

“Your Findings (Storytelling)” 
 

Please find my answers to the assignment questions in Verdana and blue. 

Review criteria 
Your presentation will be a culmination of the other milestones you completed in this project-based course. You will create 
your presentation using any media you choose and use the Rich Text Editor feature to submit your presentation.  

For presentation ideas: 

• Look at DataBricks and markdown (notebooks) 
• Visualizations … raw data Infographics 
• Presentation Styles / Audiences 
• Reference SQL output vs. visualizations 

Your presentation must include: 
Build on Project Proposal 
Build on your project proposal (from Milestone 1) that described the client or dataset you chose, the approach you were 
going to take, your initial hypotheses, and your initial approach. Include descriptive stats and any visualizations from your 
data exploration. You want to highlight key learnings from your data exploration and any Aha’s or changes to your plan as a 
results of your findings: 
 
For a quick recap, I chose to use the Yelp dataset which can be found here https://www.yelp.com/dataset. 
I also used the following Python libraries to create data frames for and query the data using SQL. 

 

 

 

In particular I wound up using the ‘review’ table from the dataset as I believed it could provide useful 
insight on how customers appreciate and evaluate certain businesses. However, the review table was 
almost 7 million rows, so I had to break the table up into “chunks” as I kept running out of memory trying 
to store the entire table into one data frame. I also chose to store these chunks into an array so that they 
could be more easily accessed and evaluated. See below for code and initial data exploration. 

 

 

 

 

 

 

 

 

https://www.yelp.com/dataset


 

 

 

 

 

 

 

 

 
As you can see, even after breaking up the table into chunks of 200,000 rows each, there still ended up 
being 35 data frames/chunks. 
 
For my analysis I chose chunk 12, my birthday is 12/12 so I am partial to the number. 
 

 

 

 

 

 

 

 

 

Per the screenshot above, we can see that the review table is comprised of 9 columns, containing certain 
the primary key ‘review_id’, the foreign keys ‘user_id’ and ‘business_id’, and then several fields describing 
the review. Below is a snippet of the data within these fields. 

 

 

 

 

 

 

 

 



• Include Client/Hypotheses/Approach – fictional coffee company CoffeeKing, using the Yelp dataset I 
formed the hypothesis that the ‘text’ field for a review within the review table would have a 
relationship with the number of ‘stars’ for that review, which is essentially the rating a user is 
giving a business, and that the fictional client could leverage this relationship for business decision 
making. 

• Include artifacts from previous modules – A/B testing from course 2 in the specialization “Data 
Wrangling, Analysis and A/B Testing with SQL”. 

• Include results (good and bad paths); Correlations / regressions – As can be seen in the insights discovered 
section below correlations were discovered between several keywords in the text of a review and 
the number of stars for said review. 

• Graphics / Visualizations – Please see the insights discovered section below. 
 

Discuss Insights Discovered 

Discuss insights discovered (results from your diving deeper / going broader analysis). This is where you put your spin on 
what you’ve discovered. 

• Discuss your hypotheses and any direct outcomes from whether you were right or wrong.  Did you change your 
hypotheses? Or create new ones? 
 

One of my original hypotheses was that certain keywords, typically those with a positive connotation, used 
in a review would correlate with a positive rating (number of stars). As we can see below, the average 
number of stars for reviews containing the words ‘friendly’, ‘clean’, or ‘tasty’ is higher than the baseline 
average number of stars for a population of 200,000 reviews. Please see screenshots below. 
 
Here is a comparison of the average stars for all reviews and 
then the average number of stars for reviews that contain 
the word ‘friendly’, but I also made sure that it did not  
contain reviews that had the word combinations ‘not friendly’  
or ‘wasn’t friendly’ or ‘weren’t friendly’.  
 
 
 
 
 
 
Here is the average and coding used for the keyword ‘clean’. 
 
 
 
 
 
 
 
 
 
 
Here is the average and coding used for the keyword ‘tasty’.  
 
 
 
 
 
 
 
 
 
 



• Discuss any metrics you created and why? 
Yes, I created a binary metric called ‘good_rating’, which returns a 1 if the number of stars for a review is 
4 or higher, and a 0 if it is not. This rating classification is ultimately subjective in nature, but given that 
the maximum number of stars 5, I felt that most people would consider 4 or more stars as good, and 
anything less than that would be an average or bad rating. I also made an additional metric that was 
modified for each keyword, it basically was a column stating whether or not the keyword I was looking for 
was contained within the text for a review. Below is a screenshot of these metrics being added to a table 
for the ‘friendly’ keyword. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Discuss discoveries about relationships in the data / themes discovered. 
I used these metrics to create AB testing for each word, and then used the results of that testing and 
plugged them into the AB testing GitHub site, https://thumbtack.github.io/abba/demo/abba.html, we used 
in the second course in this specialization. I also used the results from the A/B testing to create 100% 
stacked bar charts for each word so it would be more visually apparent how much the portion of reviews 
with certain words had good ratings compared to reviews without those words.  

Here are the AB testing results for the ‘friendly’ keyword. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://thumbtack.github.io/abba/demo/abba.html


Here is the stacked bar chart, and its code, for the ‘friendly’ A/B testing. 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Here are the results of the ‘clean’ A/B testing once plugged into the GitHub site. 
 
 
 
 
 
 
 
 
 
 
 
 
Here is the stacked bar chart, and its code, for the ‘clean’ A/B testing. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Here are the results of the ‘tasty’ A/B testing once plugged into the GitHub site. 
 
 
 
 
 
 
 
 
 
 
 
 
Here is the stacked bar chart, and its code, for the ‘tasty’ A/B testing. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



As we can see from the A/B testing results on the previous pages, all of the keywords had a statistically 
significant effect on whether or not there were good ratings, with p-values of less than 0.0001 each. The 
‘friendly’ keyword, however, had the most dramatic effect, with a 31%-33% improvement on good ratings 
compared to reviews without the keyword ‘friendly’ whereas ‘clean’ only has a 6%-8% improvement and 
‘tasty’ has an 18%-21% improvement. Not only that, but the population of reviews with the keyword 
‘friendly’ is much larger than the other two, with a total of 27,697 reviews, whereas ‘clean’ was contained 
within 15,443 reviews, and ‘tasty’ within 8,759 reviews, meaning that people felt the need to bring up how 
friendly staff were much more than they felt the need to mention how clean facilities were or how tasty 
food was, although for that last one it makes sense because not all businesses sell food. 

 

Recommendations and Actions 

Summarize the insights you found and make recommendations on what your client should do. What is the next steps or the 
action that should be taken as a result of your analysis? 
 

Out of the three keywords chosen, all were statistically significant when it came to having a good rating, 
i.e., 4 or more stars. And while many customers do not take the time to actually read through Yelp 
reviews, they can see from a quick Google search the average number of stars a business has, so it would 
behoove business owners to take note of the verbiage used in the reviews of their business(es). 

Another insight I had that became apparent later on in my analysis after thinking about the differences 
between the results of the different keywords, was that a machine can clean a business, it can make tasty 
food, but it cannot, at the time of writing this assignment, produce authentic friendliness on par with a 
human being. As businesses become more and more inclined to use machines and forms of A.I. to 
automate processes, it would benefit them to take heed and note that some aspects of what people like 
about their business(es) are the human aspects. Out of the 200,000 reviews analyzed, friendliness had a 
far greater impact on a positive rating than other aspects which could be reproduced by a machine. 

 

 

 

 

 

 

 

 

 





Nate Boyle 
5/13/2023  


SQL for Data Science Capstone Project: 
Milestone 1 Peer-graded Assignment 


 
Please find my answers to the assignment questions in Calibri and blue. 
 
Step 1: Preparing for Your Proposal 
You will document your preparation in developing the project proposal. This includes: 


1. Which client/dataset did you select and why? 
 
I have chosen the Yelp dataset which for this assignment means I will be providing insights to the fictional new startup coffee 
company known as CoffeeKing. The reason I chose this option is because I enjoy looking at and analyzing business data to find 
significant insights and trends. 
 
2. Describe the steps you took to import and clean the data. 
 
First I downloaded the data from https://www.yelp.com/dataset, but unlike the Elon Musk tweet data in the example video, 
the data from Yelp came as a TAR (tape archive) file and not CSV. After a few Google searches I realized I needed to download 
7-Zip to be able to decompress the TAR file properly and get the Yelp JSON files. Then, given the file sizes, ranging from a little 
over 100MBs to over 5.2GBs, it took quite a bit of time to upload the data files into the Jupyter notebook, just as long as I did 
some activity of some kind the Open Lab Sandbox wouldn’t time out, it took a few tries. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Once I was able to get all of the files uploaded I tried to begin exploring the data using the Python code shown in the “Import 
of Elon Musk Data” video, but was having some issues given that it was a JSON and not a CSV file. Below is a screenshot of an 
error I was receiving. 
 
 
 
 
 
 
 
A couple Google searches later and I realized that needed to specify the “lines” parameter as “true” so that Python through 
pandas knew to read the JSON object per line. Please find the results of the new data frame read on the next page. 
 
 
 
 
 



https://www.yelp.com/dataset





 
 
 
 
 
 
 
 
 
 
 
 
 
This resolved file reading issues for three out of the five files, the other two however were both several gigabytes in size and 
the notebook would crash whenever I attempted to read them into a data frame. Again, through the help of Google, I realized 
that by splitting these files up into “chunks” of a certain “size” I was able to read the file into a data frame with chunks. To 
make these chunks more accessible and navigable, I created an array to store them into, please see below where we can see 
the number of rows per chunk, and then the total number of rows for the table (1,987,897) and the total number of columns 
(22 in this instance) which is the same for the table or data frames.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I will note that when it comes to determining chunk size, it’s a trade off between how much processing power and time you 
are willing and able to use for the initial reading of the file and then how many chunks you feel like working with. The benefit 
of doing it this way with the array is that I can specify which chunk I would like to look at with a Python function or SQL query, 
as we will see in the next section. 
 
Another issue I came across was with the business file, when trying to query it within SQL I would get the following errors: 
 
 
I dropped this parameter from the data frame to see if that would fix the problem and the same error message came up for 
parameter 13. As you will see in the next section for the business file parameter 11 is “attributes” and for 13 it is “hours”, so I 
used the following code to change their types to strings and I was able to run SQL queries on the data frame after that. 
 
 
 
 







3. Perform initial exploration of data and provide some screenshots or display some stats of the data you are looking at. 
 
As shown above, for the “review” and “user” files I had to break the file up into chunks which I stored in a data frame as you 
can see below whether it is the first chunk or the last chunk they have the same columns and data types, only the last chunk 
has a different number of rows because the total rows was not a perfect multiple of the chunk size. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Below are the first five rows for the first and last chunks of the “user” file using the head() function in Python. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







And here are the same results if done through a SQL query. (as long as u store the chunks in standalone data frames first) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Below is some exploratory info for the “business” file, I imagine I will use this file the most for my data analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Below is a sample exploration query where I count the amount of businesses per city in the two states I have lived in. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Below are some screenshots for the “tips” file, I foresee using this file while JOINing it to the “business” file to see how users 
thought of businesses. The “tips” file is essentially a smaller version of the “reviews” file, which I may use as well or instead, 
but it is over five gigabytes and may unnecessarily impede the progress of the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Here’s some additional data exploration where I see how often the word ‘tasty’ is used in a tip, grouped by compliment count. 
 
 
 
 
 
 
 
 
 
 
 







4. Create an ERD or proposed ERD to show the relationships of the data you are exploring.  
 
Below is the ERD for the Yelp dataset that we used for the Peer Review Assignment in the first course in this specialization, 
“SQL for Data Science”. There are literally no improvements I could make on top of this ERD, and one of the main things I’ve 
learned in my professional career so far is that there is no sense in redoing work that doesn’t need to be done again, use 
your time wisely and work smarter no harder. I just cannot see a solid argument for not going with this ERD, let alone 
producing another one. That being said I will primarily be using the “business” to “tip” or “review” relationships and tables. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Below is a version of the above ERD diagram I made/tailored to be representative of the tables and relations of those tables I 
intend to use for this project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Step 2: Develop Project Proposal 
less  


In this step, you will need to include the following: 


Description 


Write a 5-6 sentence paragraph describing your project; include who might be interested to learn about your findings. Who 
might be your audience? 


My fictional client will be CoffeeKing, and I will be using the Yelp dataset which includes information regarding businesses, 
users, reviews, and photos of the business. In particular I plan on using the business and review data relationship as the user 
data itself will likely not provide coffee shop specific data for business insights. The data will be used to analyze certain 
relationships and trends to see if there are any meaningful insights that can be shared with CoffeeKing. A potential audience 
could be other coffee, or even tea, shops might find any insights I discover useful. Another potential audience could be any 
business that is considering using Yelp metrics to see if they provide meaningful insights.  


Questions 


Create 2-3 questions that you want to answer with the data: 


• This will be easier to answer once you've had an opportunity to look at the data and do some initial exploration. 
• Don't get carried away on the analysis piece at this stage as there will be more analysis later. 
• Do focus on key data elements that are present. For instance: What are they, when are they, who are they about? 


Do they connect? How do they connect? Jot down ideas as you brainstorm. 
 
Question 1: Do the hours of operation play a role in the rating a coffee (or similar) shop receives? 
 
Question 2:  Are there any keywords that consistently appear in positive or negative reviews? 
 
Question 3:  Does location play a role in rating? 
 
Hypothesis 
What are your initial hypotheses about the data? 


Write 2-3 assumptions about the data that you'll want to go back to prove or disprove. You will want to keep them in front 
of you as you look at the data to keep them or change them. You may see relationships that you want to explore and will 
develop a "belief" about the data.  


• Start documenting what you think you can tell from the data.  
• What pops up as interesting to you? Most likely it will be interesting to others as well. 
• Use the discussion boards to discuss with others about your client and the data to brainstorm together. 


 
Assumption 1: I predict that hours will play a role in rating considering that most people drink a caffeinated beverage like 
coffee at a certain time in the day to coincide with their schedule.  
 
Assumption 2: I also think that keywords such as “helpful”, “unique/different”, or “tasty”, among many others, may also 
correlate with a good rating. 
 
Assumption 3: I assume that businesses with higher ratings will be more likely to stay open. 
 
 
 
 
 







Approach 
Describe in 5-6 sentences what approach you are going to take in order to prove (or disprove) your hypotheses. Think about 
the following in your answer:  


• What features (fields/columns) are you going to look at first? 
• Is there a relationship that exists that you want to explore? 
• What metric/ evaluation measure will you use? 


 
The ratings column in the “business” table will be the most significant field to use in the analyses I wish to perform. Any 
correlation between hours of operation and/or location with rating can be done just within the aforementioned 
“business” table and will not require JOINing with any other tables. When it comes to looking at keywords users use that 
may correlate with positive ratings, I will need to JOIN the “tip” or “review” table with the “business” table on the 
“business_id” field. When it comes to the “tip” or “review” table the “cool”, “funny”, or “useful” fields will most likely not 
be helpful as they pertain to the tip or review itself made by the user and not the business in question. Any meaningful 
insights that will relate to my hypotheses in these table will come from the text fields containing the tip or review. 





		Step 2: Develop Project Proposal

		Description








Nate Boyle 
5/19/2023 


SQL for Data Science Capstone Project: 
Milestone 2 Peer-graded Assignment: 


“Descriptive Stats” 
 


Please find my answers to the assignment questions in Verdana and blue. 
 
Review criteria 
Using the space provided, please address the following items: 


1. Provide a summary of the different descriptive statistics you looked at and WHY. 
One field I was going to run statistics for in particular was hours, but the output container in the 
Jupyter notebook was truncating all of my results as seen below. 
 
 
 
 
 
 
 
 
 
 
 
To overcome this I used the following code in the screenshot below, the first line widens the output and 
the second widens the Jupyter cells as a whole to fit the width of your browser window.  
 
 
 
 
 
 
Finding and implementing these two lines of code was paramount if I was to thoroughly examine the 
data. As can be seen in the screenshot below we are able to view all days of the week and the hours of 
operation unlike the screenshot above which truncates to just Monday and Tuesday hours. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







After my initial exploration in the first milestone I noticed there were a lot of cities in or near Santa 
Barbara, close to where I grew up. To make the project a little closer to home I decided to focus on this 
location, but there was an issue with the original data entry where many cities had a variation of the 
name Santa Barbara, see below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To standardize the name of Santa Barbara I used some Python code to rename any city that contained 
a variation of Santa Barbara to just ‘Santa Barbara. Code and output below. 
 
 
 
 
 
 
 
 
 
 
This made it much easier to narrow any query Made to just include cities from the Santa Barbara area. 
 
 
 
 
 
 
 
 
 
 
After I had that settled, I wanted to see how the ratings and number of businesses and reviews per 
business varied between the cities to see if there what differences there were.  
 
 
 
 
 
 
 
 
 
 
 
 







As stated earlier, I was also interested whether hours of operation played a role in rating. I created a 
query that displayed average stars based on whether a coffee business was open on weekends, or not, 
and whether they closed late (11PM or midnight), or whether they opened early (between 5 and 6AM). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2. Submit 2-3 key points you may have discovered about the data, e.g. new relationships? Aha's! Did you come up with 
additional ideas for other things to review? 
 


i. There is as much as a 0.7 star on average difference between coffee businesses based on city, with 
coffee businesses in Isla Vista having the lowest at 3.42 average stars and coffee businesses in 
Montecito having the highest at 4.2 average stars. 
 


ii. Whether or not being open on weekends affects average star rating appears to be location 
dependent, as Santa Barbara coffee businesses open on weekends have higher average stars 
whereas this is reversed for coffee businesses in Goleta and Isla Vista. 
 


iii. Being open later tends to have a more positive effect on average stars than being open early. 
 


3. Did you prove or disprove any of your initial hypotheses? If so, which one and what do you plan to do next? 
 


i. Yes and no, location does appear to play a role, but personally I would have thought that college 
students would have given more positive ratings as they are in party mode, and I also would have 
thought that the rich folk in Montecito would have been more sparing with positive ratings, I guess 
that’s what I get for being presumptuous. Although to be fair, there are only 3 coffee businesses in 
Montecito and 12 in Isla Vista, such a small population size could not be representative of the true 
population’s feelings. 
 


ii. Originally, I had assumed coffee businesses open on weekends would be more popular, this is only 
true for Santa Barbara, and the reverse is true for Goleta and Isla Vista. Given that Goleta is a 
suburb with more of a family presence and Santa Barbara is more of a tourist destination, this may 
explain why the variance. But again, the small sample sizes may be skewing results. 
 


iii. I also thought that being open early would have yielded more positive ratings for coffee businesses 
than being open late, perhaps people are just crankier in the mornings. 







4. What additional questions are you seeking to answer? 
 


Yes, I am still interested in seeing if any keywords in reviews, such as ‘friendly’ or ‘tasty’, play a role in a businesses 
rating, this may be a more daunting task however given the sheer size of the review JSON file.  








Nate Boyle 
5/22/2023 


SQL for Data Science Capstone Project: 
Milestone 3 Peer-graded Assignment: 


“Beyond Descriptive Stats” 
 


Please find my answers to the assignment questions in Verdana and blue. 


Review criteria 


Dive Deeper 


Look deeper into the features you are investigating, consider: 


• Relationships / Correlation, Pearson Correlation 
• Linear Regression for future prediction (if the relationship is linear) 
• Textual Analysis for TF-IDF (Term Frequency-Inverse Document Frequency; Row-based and column-based, stop-


word removal? 
Specify 1-2 correlations you discovered. List the fields that you found to be correlated and describe what you learned from 
these correlations. 


Just as a preface, I am using the ‘review’ table in the Yelp dataset. Similar to the ‘user’ table I used as a 
part of the Milestone 1 assignment, the review table was so large (almost 7 million rows), I had to break 
the table up into chunks that I then fed into an array of data frames. 


 
 
 
 
As you can see below even after breaking up the table into chunks with 200K rows each it still led to 35 
chunks, but storing those chunk data frames into an array made them much easier to work with. 
 


 


 


 


 


 


 


 


 


 


 


 


 


 







To perform my initial exploration I used chunk 12, my birthday is 12/12 so 12 is kind of a special number 
to me. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Correlated fields: text/stars 


For the review table, which contains the actual review text as well as the rating (stars) and other metrics 
or identifiers for a review as seen above, I found that the number of stars for a review will correlate with 
the text for that review when certain keywords are used. For example, we can see that when the word 
‘friendly’ is used in a positive sense, that the average stars are greater than the baseline average stars. 


 


 


 


 


 


 







Go Broader  


Expand the features you are investigating. Look for connections/relationships that you may have initially missed. 


1. What jumps out at you now? 
 


I looked for correlations between stars and other positive keywords in the text field like ‘clean’ or ‘tasty’ 
and found that they correlated as well. 
 


2. Use the descriptive stats to point you to features that you may now want to consider. 
What key terms did you discover in any text analysis, for whom? Any themes? If you are not analyzing text, summarize what 
other things you are considering in your analysis? 


As you can see below, reviews that contained either word had a higher average number of stars than the baseline average 
for the population. 


 


 


 


 


 


One theme I am going to explore in the final project is the nature of these positive words and the impact they might have on 
business decision making. Not all positive words are of the same nature, they could mean different things for different 
business situations. 


New Metric 


Create 1 or 2 new metrics to track relationships of data you discovered. Explain why you created them. 


For the friendly keyword relationship, I created two new metrics. The first metric was a column which 
displays whether or not the text contained the word ‘friendly’ and was not preceded by ‘not’ or ‘n’t’ so that 
the metric was not picking up texts that were saying the business was not friendly. The second metric was 
a binary metric stating whether or not the number of stars was considered a good rating, this is ultimately 
discretionary, but I considered review with 4 or more stars (5 is the max) as a good rating. 


 


 


 


 


 


 


 


 







I ultimately used these metrics to create query results that could be used for AB testing like we did in the 
second course in this “Learn SQL Basics for Data Science Specialization”. 


 


 


 


 


 


 


 


As you can see below, using the https://thumbtack.github.io/abba/demo/abba.html website we used from 
the second course mentioned above, we find that a review containing text with the word ‘friendly’ in a 
positive light had a statistically significant (p-value < 0.0001) correlation with a good rating, and on 
average was 31-33% more likely to do so. 


 


 


 


 


 


 


 


 


 


 


 


Comparing the AB testing results between the three key words I’ve chosen here as well as using 
visualizations to represent my findings will be the focal point of the last Milestone, assignment 4, in this 
course. 



https://thumbtack.github.io/abba/demo/abba.html





