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CSV Files
Simple, universal

Separate columns 
with “,” delimiter

Column labels in first row 
(header)

One observation 
per line

Empty entries indicate 
missing values

Load as Pandas DataFrame

Column types inferred from data

Pandas missing 
values as NaN
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What if our values 
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CSV Files
Not at all simple, definitely not universal

Strings or missing 
values?

Strip leading 
whitespace?

Header may not alway 
exist!



CSV Files
Dates & times are a mess!

ISO Date format 
rarely used!



CSV Files
The pandas approach



TSV Files
Alternative delimiters sometime used (e.g. TAB)

CSV File TSV File



JavaScript Object Notation (JSON)
Common CSV alternative

CSV File JSON File

Nested lists and 
dictionaries (arrays 
and objects in JS)

Records format: List of 
dicts mapping column 
name to values

Not universal! JSON can 
have other structures



Other common formats
Many can be loaded with Pandas!

Excel Files SQL Databases



Table operations 



Filtering data
species == “Gentoo”



Filtering data
species == “Adelie” & body_mass_g > 3600



Sorting data
By body_mass_g



Selecting variables



Pivoting data
Id = “origin”, values = “count”, variable = “destination”

Pivot

Melt / unpivot



Inner join
On “origin”

Keep matches Keep matches



Left join
On “origin”

Keep all Keep matches



Outer join
On “origin”

Keep all Keep all

Duplicate if needed!



Right join
On “origin”

Keep matches Keep all

Duplicate if needed!



Grouping
By “species”

Mean



Grouping
By “species” and island

Mean



Deriving
Create body_mass_kg = body_mass_g / 1000.


