
Welcome



Todayôs Presenter

George Zaki, PhD

Bioinformatics Manager

George.Zaki@nih.gov

Strategic and Data Science Initiatives (SDSI) Team

Biomedical Informatics and Data Science (BIDS)

mailto:George.Zaki@nih.gov


https://tinyurl.com/yxn5nwk9

https://tinyurl.com/yxn5nwk9


The Frederick National Laboratory is a Federally Funded Research and Development Center operated by Leidos Biomedical Research, Inc., for the National Cancer Institute

DEPARTMENT OF HEALTH AND HUMAN SERVICES Å National Institutes of Health Å National Cancer Institute

Exploratory Data Analysis of Clinical Data using Pandas, 
Scikit-learn, and Seaborn

George Zaki, Ph.D.

Biomedical Informatics and Data Science (BIDS)

August 6, 2020



Website: 

https://cbiit.github.io/

p2p-datasci/

ÅPeer-to-peer community

ÅConnects NCI staff learning data 
science with each other 

ÅSee Resources & engage!
ÅWebsite
ÅMicrosoft Teams

NCI Data Science Learning Exchange

https://cbiit.github.io/p2p-datasci/


Join the MS Team! 
General Channel + 17 Topic-specific Channels!

Intro to Data Science

Biowulf + HPC Systems

Bioinformatics

C-based languages

Command Line & Shell Scripting
Data Pipelines & Workflow Management

R

SAS

Image Analysis

Java
Machine Learning & AI

Math for ML

Python

Database

https://bit.ly/2VjpFHn

In each channel:

ÅPosts ïopen discussions; 

Q & A; recommendations; 

resources

ÅFiles

ÅWiki



Leverage breakthrough advancements in scientific computing and
data science to help NCI scientific staff advance basic research,
understanding, and treatments in cancer.

Data Science Initiative: NCI CBIIT, FNL
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Know about you

ÅHave you used exploratory data analysis in your 
research? 

ïIf yes, for what?

ÅWhat would like to get out of this workshop?

9



Exploratory Data Analysis

ÅWhat?

ïSummarize and visualize statistical characteristics of data sets.

ÅWhy?

ï Find outliers and replicates, missing values, cleanup data

ï Understand relationships, suggest hypothesis

ÅHow?

ïSingle variable, bivariate and multivariate plots, data imputation, 
clustering, scaling,  correlation, dimensionality reduction, etc.
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Ψ9ȄǇƭƻǊŀǘƻǊȅdata ŀƴŀƭȅǎƛǎΩis an attitude, a state of flexibility, a
willingnessto look for those things that we believeare not there, as
well asthosewe believeto be there.Ω

John Tukey



General steps for Exploratory Data Analysis
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DATA 
INGESTION

SUMMARY 
STATISTICS
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REDUCTION



Data Ingestion

ÅData sources: own experiments, online portal, data repositories.

ÅOriginal data might need to be processed/cleaned. Generate gene 
expression count, remove artifact from processing tools, etc. 

ÅVery important to clearly document/version control what you have done

ÅOnce the data is in a form of: Samples * features, then in can be loaded in 
memory as dataframe (e.g. Pandas)
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The clinical data for this workshop

ÅBreast Cancer Wisconsin (Diagnostic) Data Set

ÅCervical cancer (Risk Factors) Data Set

ÅHepatitis C Virus (HCV) for Egyptian patients Data Set

ÅEach one of these datasets would highlight different aspects on 
the application of EDA to better understand the data.

ÅGithub examples: https://github.com/georgezakinih/exploratory-
data-analysis
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http://archive.ics.uci.edu/ml/datasets/Breast+Cancer+Wisconsin+%28Diagnostic%29
http://archive.ics.uci.edu/ml/datasets/Cervical+cancer+%28Risk+Factors%29
http://archive.ics.uci.edu/ml/datasets/Hepatitis+C+Virus+%28HCV%29+for+Egyptian+patients
https://github.com/georgezakinih/exploratory-data-analysis


Summary Statistics

ÅPandasô head , describe , summary , and info
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Categorical versus Numerical Data

ÅNumerical data:

ïCan be positive integer, integer, real, have a specific domain 

ï Have statistics: mean, median, 25, 75 percentiles, standard deviation, minimum, 
maximum

ÅEncoding of categorical features:

ïUsually represented as integer and unique string. 

ï Might need to be coded for subsequent machine learning tasks

One hot coding: pd.get_dummies (df[óCategory'], prefix=óCat')
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Category Cat_A Cat_B Cat_C

A 1 0 0

B 0 1 0

C 0 0 1

A 1 0 0

Original column New coded columns



Map, apply functions

Ådf.apply : Applies any user defined transformation, aggregation, 

split on a data frame or a series. Can be used row or column wise.

ÅSeries.map : Map every value of a series to another values.
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ÅWhen to use df.apply ? Here is a good discussion

Å Calculate median: median = 1
Å Replace NaN (e.g. missing) values with 1


