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Data and File Formats

ASK

CSV, Pickle, Parquet.

What is the real difference? When would you pick
each?



Data and File Formats

ANSWER

® CSV is text. You can open it and read it, anything can load it,
but it stores no types: everything is a string until pandas guesses.

® Pickle is binary and Python only. Fast, keeps every type, great for
next week, bad for a collaborator in R or for next decade.

® Parquet is binary, keeps types, small and fast, and every language
reads it. The format is part of the data.



Data and File Formats

zips.csv

zip,city
02138,Cambridge
90210,Beverly Hills

pd.read_csv('zips.csv') ['zip']

What is in the zip column? What is its dtype?

PREDICT



Data and File Formats

ANSWER
zip
zip
2138
1 | 90210

int64. Pandas saw digits and guessed a number, and 02138 lost
its leading zero. Not a bug, a guess. Fix: dtype={'zip': str}.



Reading and Writing with Pandas

PREDICT
nums.csv

1,2,3
4,5,6

pd.read_csv('nums.csv')

How many rows come out? What are the column names?



Reading and Writing with Pandas

ANSWER
default header=None
1123 0|12
0/4]5]|6 011123
114|586

One row. Pandas assumed the first line was a header and ate your
data. header=None fixes it, or names=[...] to name the
columns yourself.



Reading and Writing with Pandas

REVERSE
report.txt

Sales report
generated Monday
a;b

1;2

3;4

| want a 2 row DataFrame with columns a and b.

What is the command?



Reading and Writing with Pandas

ANSWER
pd.read_csv('report.txt', sep=';', skiprows=2)
b
0112
1 4

Look at the file before you load it. head report.txt in a
terminal takes five seconds and tells you both arguments.



Reading and Writing with Pandas

PREDICT

survey.csv

a,b
1,NA
2,-999
3,

pd.read_csv('survey.csv')

Which cells come in as NaN?



Reading and Writing with Pandas

ANSWER
default na_values=['-999']
alb alb
0| 1] NaN 0| 1| NaN
112 -999.0 1|2 | NaN
2 | 3 | NaN 2 | 3| NaN

NA and an empty field become NaN. -999 stays a number and
quietly wrecks your mean, until you tell pandas it means missing.



Reading and Writing with Pandas

PREDICT

df.to_csv('out.csv')
pd.read_csv('out.csv')

You write a 2 column DataFrame and read it straight back. How
many columns now?



Reading and Writing with Pandas

ANSWER

Unnamed: O | a b
0
111

Three. to_csv writes the index as a column by default, and
read_csv does not know it was an index. index=False on the
way out, or index_col=0 on the way in.



Getting Data From the Web

PREDICT

tables = pd.read_html('https://.../standings')
type(tables)

What type is tables? What is tables[0]7



Getting Data From the Web

ANSWER

® A list. read_html grabs every <table> on the page and gives you
one DataFrame each.

® tables[0] is the first table it found, which may or may not be
the one you wanted. Print len(tables) and look.

® |t only sees the page you asked for. If the site paginates, you got
page one and nothing told you.



Getting Data From the Web

ASK

The site has an API.

Why use it instead of scraping the page?



Getting Data From the Web

ANSWER

® An APl is the site telling you how it wants to be asked. You get
clean, structured data (usually JSON) instead of html to dig
through.

® |t is stable. A redesign of the page breaks your scraper; the API
keeps working.

® |t is allowed. A 403 is the site saying no. Check the terms and the
license before you build anything on top of scraped data.



Databases

REVERSE

A database table sales has columns year, region, amount, ten
million rows.

| want only the 2025 rows, and | do not want to load the rest into
pandas first.

What is the query?



Databases

ANSWER
SELECT * FROM sales WHERE year = 2025
The database does the filtering before anything reaches you.

SELECT which columns, FROM which table, WHERE which rows. In
Python: connect, run the query on a cursor, then fetchall().



Data Science Interview Practice

SAY IT OUT LOUD

Data loading questions come up constantly, because every real job
starts with somebody else's messy file. Explain to a partner:

® \Walk me through what you do when you get a new dataset you
have never seen before.

® What is the difference between CSV and Parquet, and when would
you pick each one?

® You find missing values in a column. How do you decide what to
do about them?



Questions?

Questions?



