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Series and DataFrames

ASK

What is the difference between a Series and a
DataFrame?

How do you get one column out of a DataFrame?



Series and DataFrames

ANSWER

® A Series is one labeled column: values plus an index.
® A DataFrame is a table of Series that share one row index. Think
of it as a dictionary of Series.

® df['year'] always works. df.year only works when the name is
a valid Python name with no spaces.



Series and DataFrames

PREDICT

s

value
d| 4
b |7
a| -5
c| 3
s['b']
s[s > 0]

What does each line return?



Series and DataFrames

ANSWER
s s[s > 0]
value value
d| 4 d| 4
b |7 b |7
a| -5 c |3
c |3

s['b'] is the single number 7. s[s > 0] is a smaller Series, 3
rows, original labels kept, original order kept.



Series and DataFrames

PREDICT
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s.reindex(['a', 'b', 'c', 'd', 'e'l)

How many rows? Anything strange in them?



s.reindex([...])

value
a|-5.0
b|7.0
c| 3.0
d| 4.0
e | NaN

Series and DataFrames

ANSWER

5 rows, in the order you asked for. e never existed, so it is NaN,
and one NaN turns the whole column into floats. Pandas made
that NaN; it was not in your data.
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Selecting Rows and Columns

df .loc['x':'y"']
df .iloc[0:2]

How many rows does each one return?

PREDICT



Selecting Rows and Columns

ANSWER
both give
al|b|c
x| 1]2]3
y|4|5]|6

Two rows each, and they are the same two rows. But .1loc slices
by label and includes the end. .iloc slices by position and
excludes it, like a Python list.



Selecting Rows and Columns

REVERSE
df
al|b|c
x[1]2]3
y|4|5]|6
z | 7|89

| want only the rows where b is bigger than 5.

What is the command?



Selecting Rows and Columns

ANSWER

df [df['b'] > 5]

al|b|c
z|7(18]9

df ['b'] > 5 is a Series of True/False, one per row, called a
mask. Putting a mask inside df [...] keeps the True rows.



Selecting Rows and Columns

PREDICT

df

a|b|c
x|1(2]3
y|4|5]|6
z|7(8]9
df [df > 3]

This is also a mask. What comes out?



Selecting Rows and Columns

ANSWER

df [df > 3]

a b c

x | NaN | NaN | NaN
y|4.0|5.0|6.0
z|7.0]18.01]9.0

Same shape as df. A whole-frame mask does not drop rows; it
replaces every False cell with NaN. Very different from a column
mask.



Functions, Sorting, Grouping

PREDICT

g
team | score
0| red 10
1| blue |7
2 | red 14
3| blue | 9

g.groupby('team') ['score'] .mean()

What comes out? How many numbers?



Functions, Sorting, Grouping

ANSWER
g result
team | score team | score
0 | red 10 blue | 8.0
1| blue |7 red 12.0
2 | red 14
3| blue | 9

One number per group, indexed by the group label. Split into
groups, apply mean to each, put the answers back together.



Functions, Sorting, Grouping

REVERSE
g
team | score
0 | red 10
1| blue |7
2 | red 14
3| blue | 9

| want the whole table, highest score first.

What is the command?



Functions, Sorting, Grouping

ANSWER

g.sort_values('score', ascending=False)

team | score
2 | red 14
0 | red 10
3| blue | 9
1| blue |7

sort_values orders by the data. sort_index orders by the row
labels. The original index rides along, so you can still see where
each row came from.



Functions, Sorting, Grouping

PREDICT

df

a
x |1
y | 4
z |7
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df .apply(lambda col: col.max() - col.min())
df .apply(lambda row: row.max() - row.min(), axis='columns')

What does each line return?



Functions, Sorting, Grouping

down columns

value
a|6

6
c| 6

The default hands your function one column at a time.

axis='columns'

value
x |2
y |2
z |2

ANSWER

axis='columns' hands it one row at a time. A lambda is just a

one-line throwaway function.



Functions, Sorting, Grouping

ASK

Two columns have a correlation near 0.

What does that tell you? What does it not tell you?



Functions, Sorting, Grouping

ANSWER

® |t tells you there is no linear relationship: as one goes up, the
other does not reliably go up or down.

® |t does not tell you they are unrelated. A U shape has correlation
near 0. Always plot it.

® [t also says nothing about cause. Correlation is a number about
two columns, not a story about the world.



Data Science Interview Practice

SAY IT OUT LOUD

Pandas fundamentals show up constantly in data science interviews.
Explain to a partner:

® What is the difference between .loc and .iloc?

® How would you explain what a NaN is, and one way to handle it,
to someone non-technical?

® \When would you reach for groupby instead of writing a for loop?



Questions?

Questions?



