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Time Series Data

Joanna Bieri DATA201



Date and Time Tools

ASK

Your dates came in as text, like '10/01/2026".

What can you not do until they are real dates?



Date and Time Tools

ANSWER

® Sort them. As text, ‘10/01/2026" comes before ‘9/30/2026'
because 1 is less than 9.

® Pick out a month or a year, or a range of dates.

® Resample by week or month, or subtract two dates to get the days
between them.



Date and Time Tools

REVERSE
s = '10/01/2026'

| want datetime (2026, 10, 1, 0, 0). What is the command?



Date and Time Tools

ANSWER

datetime.strptime(s, '%m/%d/%Y")

The format string has to match the text exactly, slashes and all. %Y is
the four digit year.



cups

cups

2026-10-01
2026-10-02
2026-10-03
2026-10-04
2026-10-05
2026-10-06

10
20
30
40
20
30

Selecting by Time

cups.loc['2026-10-03":'2026-10-05"']

How many rows come out?

PREDICT



Selecting by Time

ANSWER

cups.loc['2026-10-03"':'2026-10-05"']

cups
2026-10-03 | 30
2026-10-04 | 40
2026-10-05 | 20

Three. When you slice with dates, the end date is included.



Date Ranges and Shifting

PREDICT

pd.date_range('2026-10-01', periods=3, freq='W')

10/01/2026 is a Thursday. What are the three dates?



Date Ranges and Shifting

ANSWER

DatetimeIndex(['2026-10-04', '2026-10-11', '2026-10-18'],
freq='W-SUN')

'W' means weeks that end on Sunday. 10/01 is a Thursday, so the first
date is the next Sunday.



Date Ranges and Shifting
PREDICT

cups

cups
2026-10-01 | 10
2026-10-02 | 20
2026-10-03 | 30
2026-10-04 | 40
2026-10-05 | 20
2026-10-06 | 30

cups.shift(1, freq='D")

What are the dates now?



Date Ranges and Shifting
ANSWER

cups.shift(l, freq='D')

cups
2026-10-02 | 10
2026-10-03 | 20
2026-10-04 | 30
2026-10-05 | 40
2026-10-06 | 20
2026-10-07 | 30

Every date moves one day later and the numbers stay with them. Now
the table runs to 10/07.



cups

cups

2026-10-01
2026-10-02
2026-10-03
2026-10-04
2026-10-05
2026-10-06

10
20
30
40
20
30

Resampling

cups.resample('W') .sum()

How many rows come out?

PREDICT



Resampling

ANSWER

cups.resample('W') .sum()

cups
2026-10-04 | 100
2026-10-11 | 50

Two weeks, each labeled by the Sunday it ends on. 10/11 is not in the
data, it is the label for the week of 10/5 and 10/6.



Resampling

ASK

You have weekly totals. Your boss wants daily numbers.

What do you have to decide?



Resampling

ANSWER

® resample('D') makes the new days, but pandas will not invent
values for them. They are NaN.

® You choose how to fill: .££fi11() copies the last value forward,
.interpolate() draws a straight line.

® Upsampling never adds information. It only spreads out what you
had.



cups

cups

2026-10-01
2026-10-02
2026-10-03
2026-10-04
2026-10-05
2026-10-06

10
20
30
40
20
30

Moving Windows

cups.rolling(3) .mean()

What comes out?

PREDICT



Moving Windows
ANSWER

cups.rolling(3) .mean()

cups
2026-10-01 | NaN
2026-10-02 | NaN
2026-10-03 | 20.0
2026-10-04 | 30.0
2026-10-05 | 30.0
2026-10-06 | 30.0

Each value is the average of that day and the two before it. The first
two days do not have three values yet, so they are NaN.



Data Science Interview Practice

INTERVIEW

There is a 15% chance of seeing a plane in 5 minutes.

What is the chance of seeing one in half an hour?



Data Science Interview Practice

INTERVIEW

A table has every user login, with the date.

How do you count users who came back this month
after skipping last month?



Data Science Interview Practice

INTERVIEW

Tell me about a data project you are proud of.

What did you do, and what did you find?



Questions?

Questions?



