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Intermediate Data Science
Data Cleaning and Preparation

Joanna Bieri DATA201
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Important Information

• Email: joanna_bieri@redlands.edu
• Office Hours: Duke 209, Click Here for Joanna’s Schedule

mailto:joanna_bieri@redlands.edu
https://joannabieri.com/schedule.html
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Today’s Big Ideas

• Missing data, and why deciding what to do about it is your call
and not Pandas’

• Cleaning and transforming: duplicates, mapping, replacing,
renaming

• Binning, outliers, and taking random samples
• Turning categories into numbers with dummy variables
• Strings and the Categorical data type
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Handling Missing Data
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Big Idea: NaN Is a Question, Not an Answer

• Data goes missing for very different reasons: it never existed, it
was entered wrong, the file got damaged, or the fact that it is
missing IS the data.

• Pandas represents all of those the same way, as NaN. It cannot tell
you which one you have. You have to know your data.

• isna() and notna() find them. dropna() removes them.
fillna() and replace() fill them in.

• dropna() has options that change the answer completely:
how='all', thresh=2, axis=1. Dropping every row with any
missing value can quietly throw away most of your data.

• None of these change your DataFrame unless you pass
inplace=True or reassign the variable.
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Check Your Understanding

• Q1. A survey column is 40% NaN. Name one situation where you
should drop those rows and one where dropping them would ruin
the analysis.

• Q2. What is the difference between df.dropna() and
df.dropna(how='all')?

• Q3. You run df.fillna(0) and print df, and the NaNs are still
there. Why?
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Transforming Data
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Big Idea: Making the Data Say What You Mean

• Watch out for mutable types. list2 = list1 does not make a
copy, it makes a second name for the same object. Use .copy().
This is true of lists, dicts, sets, Series, DataFrames, and numpy
arrays.

• duplicated() and drop_duplicates() find repeated rows, and
subset= lets you decide which columns count as “the same”.

• .map() with a dictionary adds a new column derived from an old
one, like turning a fruit name into a fruit category.

• .replace() swaps out any value, which is how you deal with
codes like -999 that really mean “missing”.

• .rename() fixes messy column and index labels, and you can pass
it a dictionary or a function.
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Check Your Understanding

• Q4. list2 = list1, then you change list2[0], and list1
changes too. What actually happened in memory?

• Q5. You have a survey where refused answers are coded -999.
What goes wrong if you compute the mean before dealing with
that?

• Q6. When would drop_duplicates(subset=['id']) give you a
different answer than drop_duplicates()?



.
.
.

.

.
.
.

.

. .. .. .Welcome
. .. .. .Handling Missing Data

. .. .. .Transforming Data
. .. .. .Binning, Outliers, and Sampling

. .. .. .Dummy Variables
. .. .. .Strings and Categorical Data

. .. .Data Science Interview Practice
. .. .Wrap-Up

Binning, Outliers, and Sampling
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Big Idea: Choosing How to Group and What to Ignore
• pd.cut() turns a continuous variable into categories. You pick

the bin edges, or give it a number of bins and let it split evenly.
• Read the interval notation carefully: in (18, 25] the round

bracket means that endpoint is NOT included and the square
bracket means it IS. So that bin is ages over 18, up to and
including 25.

• .codes gives you a plain integer for each bin, which is what you
want when a later model needs numbers instead of labels.

• There is no single definition of an outlier. A common one is more
than 1.5 times the interquartile range past the quartiles, but you
are choosing that, and the choice changes your results.

• np.random.permutation(), .take(), and .sample() let you
shuffle or subsample, which matters when your data arrived in a
meaningful order.
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Check Your Understanding

• Q7. Is a 25 year old in the bin (18, 25] or the bin (25, 35]?
• Q8. You change your bin edges and your conclusion changes. Is

that a bug, or a result? What would you tell your reader?
• Q9. Why would you shuffle rows before splitting data into a

training set and a test set?
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Dummy Variables
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Big Idea: Categories the Math Can Use

• Most models cannot do arithmetic on the word “Comedy”. A
dummy variable replaces one category column with one 0/1
column per category.

• pd.get_dummies() does this for a column. dtype=int or
dtype=float controls whether you get True/False or 1/0.

• When one row belongs to several categories at once, like a movie
that is Animation and Children’s and Comedy,
.str.get_dummies("|") splits on the separator and marks every
category that applies.

• .add_prefix() before joining keeps the new columns readable,
so you get genre_Comedy instead of a bare Comedy.

• This is how a messy text column becomes something you can
actually model with.
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Check Your Understanding

• Q10. A genre column has 301 distinct values but only 18 real
genres. What is going on, and what would you do about it?

• Q11. If you dummy a column with 50 categories, how many new
columns do you get, and is that a problem?

• Q12. Why does .add_prefix('genre_') matter once you join
the dummies back onto the original table?



.
.
.

.

.
.
.

.

. .. .. .Welcome
. .. .. .Handling Missing Data

. .. .. .Transforming Data
. .. .. .Binning, Outliers, and Sampling

. .. .. .Dummy Variables
. .. .. .Strings and Categorical Data

. .. .Data Science Interview Practice
. .. .Wrap-Up

Strings and Categorical Data
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Big Idea: Text Is Data Too
• A number read in as '3' is a string until you convert it. int(),

float(), and str() move between them.
• .split() breaks a string into a list, .strip() removes the

whitespace that split leaves behind, and .join() puts pieces back
together.

• .replace(), .lower(), .upper(), and .title() handle most
everyday cleanup. For anything harder there is re, the regular
expression module.

• Pandas implements most of these on a whole Series at once, so
you rarely need a loop.

• The Categorical type stores repeated strings once and refers to
them by code. It uses far less memory, and if you declare the
categories as ordered you can compare them with < and > in an
order you choose rather than alphabetically.
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Check Your Understanding

• Q13. 'a,b, guido'.split(',') gives you ['a', 'b', '
guido']. What do you do next, and why?

• Q14. Why does storing a million repeated city names as
Categorical use so much less memory than storing them as strings?

• Q15. When would you want an ordered Categorical instead of a
plain one?
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Data Science Interview Practice
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Practice Out Loud

Cleaning questions come up in almost every data science interview,
because it is most of the job. Practice explaining these to a partner:

• How do you handle missing data? Walk me through how you
decide.

• What are dummy variables, and why do you need them?
• How would you decide whether a value in your data is an outlier or

just unusual?
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Wrap-Up
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Today and Next

• Cleaning is most of the work in a real project, and almost every
decision you make here is a judgment call you should be able to
defend to your reader

• Today’s homework: a deliberately messy Kaggle dataset that
needs everything we covered today

• Career Reading assigned: Build a Career in Data Science 1.2,
Different Types of Data Science Jobs, discussed Tuesday

• Next class: Data Wrangling, joining and combining and reshaping
data

Questions?
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