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Why Combine Datasets?
Sometimes, information is spread across multiple datasets.

For example, suppose we want to know which manufacturer’s
planes are most common.
One dataset may contain information about flights...
import pandas as pd
data_dir = "http://dlsun.github.io/stats112/data/nycflights13/"
df_flights = pd.read_csv(data_dir + "flights.csv")
df_flights
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Why Combine Datasets?

...while another contains information about planes.
df_planes = pd.read_csv(data_dir + "planes.csv")
df_planes

Joining multiple datasets is one way to fulfill the data collection
“complexity” requirement for the final project!
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Keys
Planes are uniquely identified by their tail number (tailnum).

df_flights df_planes

tailnum is the primary key of
df_planes. It uniquely iden-
tifies a plane.

tailnum is a foreign key of
df_flights. It points to the
primary key of another table.

A primary key is a column (or a set of columns) that uniquely
identifies observations in a data frame.

A foreign key is a column (or a set of columns) that points to the
primary key of another data frame.
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Joining on a Key
The Pandas function .merge() can be used to join two DataFrames
on a key.

df_joined = df_flights.merge(df_planes, on="tailnum")
df_joined

• Joining two data frames results in a wider data frame, with
more columns.

• What’s the deal with year_x?
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Overlapping Column Names
df_flights df_planes

Both data frames contain a column named year, but we

did not join on this as a key.

By default, Pandas adds the suffixes _x and _y to overlapping
column names, but this can be customized.

df_joined = df_flights.merge(df_planes, on="tailnum",
suffixes=("_flight", "_plane"))

df_joined
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Analyzing the Joined Data
Now that we have joined the datasets, we can answer the
question: which manufacturer’s planes are most common?
df_joined["manufacturer"].value_counts()
BOEING 82912
EMBRAER 66068
AIRBUS 47302
AIRBUS INDUSTRIE 40891
BOMBARDIER INC 28272
...

Maybe it would be better to count passengers instead of flights.
We don’t have data on the number of passengers, but we can
approximate it by the number of seats on each plane.
(df_joined.groupby("manufacturer")["seats"].sum().
sort_values(ascending=False))

manufacturer
BOEING 14418976
AIRBUS 9624241
AIRBUS INDUSTRIE 7522805
EMBRAER 2803680
BOMBARDIER INC 2239015
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Joining to Weather Data
What weather factors cause flight delays?

We need to join the flights data to weather data. Here is a
dataset containing hourly weather data at each airport.

df_weather = pd.read_csv(data_dir + "weather.csv")
df_weather

What is the primary key of this data set?
(airport, year, month, day, hour)
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A Key with Multiple Columns

Let’s start by looking at flights out of JFK. We need to join on
year, month, day, and hour.

df_jfk = df_flights[df_flights["origin"] == "JFK"].merge(
df_weather[df_weather["airport"] == "JFK"],
on=("year", "month", "day", "hour"))

df_jfk
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Let’s see if the wind affects departure delays.

df_jfk.plot.scatter(x="wind_speed", y="dep_delay", alpha=0.1)

df_jfk.groupby("wind_speed")["dep_delay"].mean().plot.line()

13



Joining on Keys with Different Names
Sometimes, the keys you want to join have different names in the
two datasets. This usually happens if the datasets come from
different sources.

For example, if we want to join the (entire) flights data to the
weather data, we need to include the airport in the key.
But the airport is called "origin" in df_flights and "airport" in
df_weather.

The .merge() function provides left_on= and right_on= arguments
for specifying different keys in the left and right data frames.

df_flights_weather = df_flights.merge(
df_weather,
left_on=("origin", "year", "month", "day", "hour"),
right_on=("airport", "year", "month", "day", "hour"))

Note that both "origin" and "airport" appear as columns in the
joined data frame (even though they are the same).
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(df_flights_weather
.groupby(["airport", "wind_speed"])["dep_delay"].mean()
.unstack("airport")
.plot.line())
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What We Have Learned Today

In Pandas, df1.merge(df2, ...) can be used to join two DataFrames,
giving you access to variables from both datasets.

• Usually, we join the foreign key of one dataset to the primary
key of another.

• If the keys have the same names, we use
df1.merge(df2, on=...). Note that on= may be a single column
name or a list of column names.

• If the keys have different names, we use
df1.merge(df2, left_on=..., right_on=...).

• Overlapping columns that are not keys will have a suffix
appended, which can be customized using
df1.merge(df2, ..., suffixes=...).
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What We Haven’t Learned Today

• what happens when a key is missing from the left or right
dataset

• what happens when you join using a column (or columns)
that is not a primary key

We’ll talk about these issues next time.
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Homework Reminders

• Don’t forget to do the Colab (“Baby Names”) for section
tomorrow.

• Assignment 6 due Friday. No extensions because we need
to post solutions (so that you can study for your exam).

20



Exam 2 Reminders

• Exam 2 is in class next Monday. Same policy as last time (1
page of handwritten notes allowed).

• The exam includes material up to Monday (hierarchical
clustering). It does not include material from today or Friday.

• I have posted a practice exam. Solutions will be posted later
in the week.

• We have also posted solutions to all the assignments and
will post solutions to Assignments 5 and 6 before the exam.
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Project Reminders

• Sign up for a final project presentation here: [link to form].
• The final project files are due on Canvas on Wednesday
3/22 at 11:59 PM.

22

https://forms.gle/YhsSbUG4yN3XSzVaA
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