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Exploratory Data Analysis
Motivation:
The CMU Varsity Women’s Swim and Dive Team has drastically improved over 
time and we are aiming to analyze this improvement.
About Swimming:
4 strokes in swimming: butterfly, backstroke, breaststroke, freestyle
Varying distances: 50 yards all the way through 1650 yards for some strokes
Swimmers tend to have specialty strokes and distances and tend to compete in 
the same events.
Client: 
Coach Kinney: CMU Men’s and Women’s Swimming & Diving Coach
Goals: 
Analyze improvement in performance for swimmers using historical data 
(2002-current)
Create visualizations from data to highlight trends in women’s team since 2002 
season to present to recruits

Background

Data Sources / Data Processing

Results

Original Data:
PDF’s and data posted 
directly on CMU Athletics 
Website 

Data entered manually 
into Excel then 
transferred to R 

Next Steps
● Convert functions to user-friendly R shiny app
● Duplicate project for men’s team
● Come up with a better way for data collection
● Implement across all meet results, not just top times

While there is some 
variation, there is a clear 
negative linear trend in the 
average 200 freestyle time 
for women. All events 
exhibit similar trends, 
indicating that the women’s 
team is getting faster

The vertical lines 
represent all 200 free 
times for each season. 
It appears that in 
general, the variation in 
the top times has gone 
done, indicating that the 
women are performing 
at more similar speeds.

We notice that top times are 
recorded most frequently at 
the Total Performance Invite, 
and the UAA championships. 
These are the meets that the 
swimmers are specifically 
training for and the ones they 
taper for (planned decrease in 
training volume to maximize 
performance) .

Plotting time against year 
for each event, there is a 
clear negative relationship. 
This means that the team 
has gotten faster.

We created a function/series of functions that allows Coach Kinney 
to visualize trends. He can subset based on event, swimmer, 
season, and meet. The function outputs a graph filtered on the 
desired subset over the season, or over a desired period of time, 
using the data processed from 2002 to 2018.  It also outputs 
summary statistics for each event.

This follows the progression 
of a single swimmer over 
their career in the event 
‘200 Free’, from 2008-2011. 
The function can provide 
visualizations subsetted by 
swimmer, allowing our client 
to follow his athletes 
progress closely. 

Changed Meet 
column to 
have 
consistent 
meet names 
across 
seasons This graph displays the 

proportions of top times 
by Age/Class since the 
2011/12 season. 
Freshmen have 
performed well relative to 
upperclassmen for all 
years, especially earlier 
seasons.

The function can 
produce summary 
statistics of the filtered 
data based on what is 
inputted. This example 
is of the top times for 
Women’s 50 Free by 
year.


