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NBA Shot Charts with Excel and Python 
 

By: Shawn Niederriter 
 

I would like to showcase a project I am currently working on to use Python and Excel to create and 
analyze NBA shot charts, as well as construct a MySQL Database to store this data. Part of my 
inspiration for this project comes from a post by Savvas Tjortjoglou (http://savvastjortjoglou.com/nba-
shot-sharts.html). His post does a great job of showcasing how to build and visualize a shot chart with 
Python, but I have found further filtering can make these charts extremely impactful. For example, the 
original post shows only all shots taken, and does not account for makes, misses, or shot type. I am 
going to show numerous visualizations I created to make these shot charts more useful.  
 
Creating a DataFrame and “Slicing” the Data 
 
I am going to use a CSV file containing Robert Covington’s shot data from the 2015-2016 season up to 
March 11, 2016. The CSV file has 22 columns which have detailed information about the shot. The 
columns were the base for the “Shot” table in the MySQL database we will discuss later. However, we 
will only be using 4 of these columns to create charts; “shot_made_flag” (if shot was made “1” or 
missed “0”), x and y values (represent shot location on the court), and period (what quarter it was). It 
contains 531 rows, which are shots. 
 
I first created a Pandas DataFrame containing all the information from the CSV file. I then “sliced” the 
data into three separate frames to make it easier to access. Here is the code I used to create the slices:  
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I then recycled some of Savvas Tjortjoglou’s code to create a basketball court to plot the data. This 
court is a coordinate system representing an accurate scale of an NBA court. The X and Y values 
mentioned above match the actual location a shot was taken. 
 
 
First, I am going to visualize makes and misses. Using the shot_data variable above, I created a scatter 
plot using matplotlib to show all shots taken: 
 
 

 
 
This chart doesn’t do much for detailed analysis, but it does show how Covington’s shot selection is 
consistent with the Sixers analytical approach. Notice how he takes virtually no long range two-point 
shots. The “long two” is often considered the worst analytical shot in basketball. Taking a 19-22 foot 
two-point shot makes little sense when a player can simply take a step back to attempt a three-
pointer. 
 
After this, I wanted to sort the data into makes and misses to give us a better look at Covington’s 
strong and weak shots. I wrote a short function to help sort the data and applied it to the 
“shot_made_flag” (“1” for yes, “0” for no) column: 
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I then plotted out makes and misses separately: 
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Finally, I plotted makes and misses together. I added a transparency to the shots to help better see 
clustered data by using the “alpha” parameter of matplotlib’s scatter plots. Here is the unified chart, as 
well as the scatter plot code: 
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One observation I note from this chart is that Covington doesn’t have much success shooting three-
pointers from the right-corner. One factor behind this could be the impact of the post player on that 
side of the court.  If he is not getting good passes from the post, it could make shooting more difficult. 
Nonetheless, I view this as a potential shot area to work on for him. 
 
HexBin Charts 
 
The above shot charts show us a lot about makes and misses. The only problem is, the data can appear 
clustered at certain points which makes it a little difficult to assess number of shots made by location. 
One solution for this is to create a Hexagonal Bin chart to show this data in a more summarized form. 
Luckily, we have already applied a filter function to easily sort the data. To put it on a HexBin chart, we 
first break the data into individual columns by made, missed, and all shots: 
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I then created a “Makes” chart using a Red/Orange/Yellow color scheme. The color bar on the side of 
the chart shows the number of makes per bin. The lighter the color, the more shots made: 
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I then chose a Blue/White/Red color scheme for the misses chart. The color bar shows that more red 
equals more misses per bin: 
 

 

 
 
Finally, I wanted to plot this data together to show an effective measure of each bin involving all shots. 
First, I made sure each bin was measured by the amount of shots per bin. I then put both makes and 
misses in separate arrays to line up the data, and divided makes by misses to give us a measurement.  
I used an orange color scheme. The darker spots are Covington’s best shot locations: 
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Quarter Shot Charts 
 
I made one final shot chart to show Covington’s shots by quarter. I used the “Mask” function we 
created earlier to filter data by quarter. Here is my code and Shot Chart: 
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I found it very interesting that Covington has taken 27 more shots in the second half. This chart also 
shows he takes a lot of close-range shots in the fourth quarter.  At the same time, his perimeter 
shooting is pretty spread out per quarter.  
 
MySQL Database 
This CSV file we used for the above shot charts is the base for a table I am building into a MySQL 
database. I believe this database will be useful so I can easily insert new shot data, as well as easily 
update and filter the data for more in-depth analysis. Here is the schema: 
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SixersDB Schema 
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This schema has three tables, GameStats_Basic, GameStats_Advanced, and Shots, that hold and track 
detailed statistics about a player.  Player and Game are reference tables, containing general 
information about a player or game. GameID and PlayerID are foreign keys in all three statistics tables. 
This allows the statistics tables to be easily queried for a specific player or game by a simple join. 
 
Final Thoughts and Future Plans 
 
I had a lot of fun working on this project, and it taught me a lot about visualizing data. I will continue to 
add and improve on this project. For example, I plan on using these shot charts as templates so I can 
easily show data for different players, and do even more visualizations of the shots for aspects like, 
shot clock time remaining, shot type, and player touch time. Following the completion of the 
SixersShotDB, I am going to implement a Python script to run these shot charts every time new data is 
added by a player or game. My final and long-term goal for this project is to expand the database to 
include all 30 teams and their players. From there, I can create a web app that will allow fans to easily 
search, view, and compare shot charts of many different players.  


