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Intermediate Data Science
Visualization

Joanna Bieri DATA201
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Matplotlib Basics

ask

What is the difference between a figure and an axes?

Why does matplotlib make you care?
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Matplotlib Basics

answer

• The figure is the whole window. The axes is one plot inside it,
with its own x and y axis.

• plt.plot(x, y) quietly makes one figure with one axes for you.
The moment you want two plots side by side, you need the names.

• Everything you add (lines, labels, legend, grid) goes on an axes.
The figure just holds them.
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Matplotlib Basics

predict

fig, axes = plt.subplots(2, 2)

What is axes? What is axes[0, 1]?
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Matplotlib Basics

answer

type(axes) # numpy.ndarray, shape (2, 2)
axes[0, 1] # the top right panel, an Axes object

A 2 by 2 grid of Axes, indexed like a matrix: row first, then column.
That is why you can fill them in a double for loop.
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Matplotlib Basics

predict

plt.plot(x, y, 'm-.*')

Describe the line you get.
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Matplotlib Basics

answer

piece meaning
m magenta
-. dash-dot line
* star markers

One string, three settings. The long form is color='m',
linestyle='-.', marker='*'. Both work; the shorthand only takes
the short codes.
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Matplotlib Basics

reverse

I want a dashed olive line with circle markers, a grid behind it, and a
legend entry that says “Square Root”.

What are the commands?
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Matplotlib Basics

answer

ax.plot(x, y1, color='olive', linestyle='--',
marker='o', label='Square Root')

ax.grid()
ax.legend()

label= does nothing on its own. legend() is what reads the labels
and draws the box. Forget the second and you get no legend and no
error.
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Ticks, Labels, Annotations

predict

plt.plot(x, y)
plt.xticks([0, 1, 2], ['zero', 'one', 'two'])

What changes on the plot? What does not?
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Ticks, Labels, Annotations

answer

• Only the x axis labels change: ticks at 0, 1, 2 and the words
instead of numbers.

• The data does not move. Ticks are decoration, not data.
• Same trick makes bar charts readable: positions 0..4, labels Math,

Science, …



.
.
.

.

.
.
.

.

Ticks, Labels, Annotations

reverse

A line plot of stock prices over time. I want the text “Lehman
Bankruptcy” floating above the line on 2008-09-15, with an arrow
pointing down at the price that day.

What is the command? Name the three pieces you have to give it.
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Ticks, Labels, Annotations

answer

plt.annotate('Lehman Bankruptcy',
xy=(date, price), # arrow tip
xytext=(date, price + 225), # the words
arrowprops=dict(facecolor='black'))

Three pieces: the words, where the arrow points, where the text sits.
Everything else is styling.
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Ticks, Labels, Annotations

predict

plt.plot(x, y)
plt.show()
plt.savefig('fig.png')

What is in fig.png?
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Ticks, Labels, Annotations

answer

• Nothing. A blank white image.
• plt.show() hands the figure off and clears it. By the time
savefig runs there is no plot left to save.

• savefig goes before show. Everyone does this once.
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Pandas and Seaborn

predict

df
cpi m1 tbilrate unemp

0 28.98 139.7 2.82 5.8
1 29.15 141.7 3.08 5.1
...

sns.pairplot(df)

How many panels? What is on the diagonal?
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Pandas and Seaborn

answer

• 16 panels: 4 columns by 4 columns.
• Off the diagonal, a scatter plot of one column against another.

Each pair appears twice, flipped.
• On the diagonal, the distribution of that one column (a histogram,

or a KDE curve if you ask for it).
• One line, and you have looked at every pair. Run it on any

numeric data before you do anything else.
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Pandas and Seaborn

ask

sns.regplot draws a line and a shaded band around it.

What is the band? What does a wide band tell you?
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Pandas and Seaborn

answer

• The line is a linear regression fit. The band is the 95%
confidence interval for that line.

• Wide band: the fit is uncertain. Not much data, or the points are
scattered far from the line.

• Narrow band: lots of data close to the line. It says nothing about
whether a line was the right model.
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Pandas and Seaborn

reverse

A DataFrame with a date index and three numeric columns. I want one
line per column, all on one plot, dates along the bottom.

What is the command? One line.
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Pandas and Seaborn

answer

df.plot()

Pandas plots straight off the DataFrame: one line per column, the
index on the x axis, a legend from the column names. It is matplotlib
underneath, so plt.title() and friends still work after.
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Misrepresentation

ask

Two bar charts of the same data.

One y axis starts at 0. The other starts at 90.

Which one is lying?
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Misrepresentation

answer

• The one that starts at 90 makes a 92 look twice as tall as a 91.
Bar length is the whole message of a bar chart, so a cut axis
changes the message.

• Starting at zero is the default for bars. If you must zoom, say so
on the plot.

• Same idea as sharex/sharey in the notes: if two panels have
different axes, the eye compares them anyway.
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Misrepresentation

ask

A pie chart with 12 slices.

What is wrong with it, and what would you draw
instead?
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Misrepresentation

answer

• People are bad at comparing angles. Twelve slices of 6%, 8%, 9%
look the same.

• A pie only works when the question is “what fraction of the
whole,” and there are a handful of slices.

• A sorted bar chart shows the same numbers and the ranking is
obvious at a glance.
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Data Science Interview Practice

say it out loud

Visualization questions come up in interviews because every job ends
with showing someone a plot. Explain to a partner:

• When do you reach for matplotlib, when seaborn, and when plotly?
• Someone hands you a question and a dataset. How do you choose

the chart type?
• What makes a visualization misleading? Give one concrete

example.
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Questions?

Questions?


