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NCI Data Science Learning Exchange Isval EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Website: A Peer-to-peer community

https://cbiit.github.io/ AcConnects NClstaff learning data
' - science with each other
p2p-datasci/

ASee Resources & engage!
AWebsite
AMicrosoft Teams


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

Frederick
Join the MS Team! National

General Channel + 17 Topic-specific Channels! - Laboratory

for Cancer Research

| https://bit.ly/2VjpFHn |

Intro to Data Science
Biowulf + HPC Systems
Bioinformatics

C-based languages In each channel:

Command Line & Shell Scripting A Posts i open discussions;
Data Pipelines & Workflow Management Q & A; recommendations;
R resources

SAS A Files

Image Analysis A Wiki

Java

Machine Learning & Al

Math for ML

Python

Database
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Data Science Initiative: NCI CBIIT, FNL - Laboratory

for Cancer Research

Leverage breakthrough advancements in scientific computing and

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

Thanks to the team:
Lynn Borkon, Amar Khalsa,

Laurie Morrissey, Carl McCabe,
Ravi Ravichandran, Eric

Stahlberg, Andrew Weisman

george.zaki@nih.gov

Machine

Computer ™ Math and
Science/IT Statistics
Data
Science

Software Iraditional
Development Research

Domains/Business
Knowledge
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Know about you Laboratory

for Cancer Research

A Have you used exploratory data analysis in your
research?

I If yes, for what?

A What would like to get out of this workshop?
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Exploratory Data Analysis Laboratory

for Cancer Research

A What?
I Summarize and visualize statistical characteristics of data sets. “
A Why?

v
I Find outliers and replicates, missing values, cleanup data %7)

I Understand relationships, suggest hypothesis
A How?

I Single variable, bivariate and multivariate plots, data imputation,
clustering, scaling, correlation, dimensionality reduction, etc.

WO E LJ 2dith i ¥ NE & ard aitidide, a state of flexibility, a
willingnessto look for those thingsthat we believeare not there, as
well asthose we believeto be there.Q

John Tukey

10
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General steps for Exploratory Data Analysis Laboratory

for Cancer Research

DATA SUMMARY TRANSFORMATIONS VISUALIZATION
INGESTION STATISTICS

IMPUTATION DIMENSIONALITY
REDUCTION
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Data Ingestion Laboratory

for Cancer Research

A Data sources: own experiments, online portal, data repositories.

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

A Very important to clearly document/version control what you have done

A Once the data is in a form of: Samples * features, then in can be loaded in
memory as dataframe (e.g. Pandas)

Columns

N T~

Name Team Number Position Age

Avery Bradley  Boston Celtics 0.0 PG 25.0
John Holland Boston Celtics 30.0 SG 27.0

Jonas Jerebko Boston Celtics PF 29.0

0
1
2
3 Jordan Mickey NaN PF 21.0
4  Terry Rozier Boston Celtics 12.0 m 22.0
5 Jared Sullinger | Boston Celtics 7.0 C NaN
6 Evan Turner Boston Celtics 11.0 SG 27.0
Data
oG
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The clinical data for this workshop Laboratory

for Cancer Research

A Breast Cancer Wisconsin (Diagnostic) Data Set
A Cervical cancer (Risk Factors) Data Set
A Hepatitis C Virus (HCV) for Eqyptian patients Data Set

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

A Github examples: https://github.com/georgezakinih/exploratory-
data-analysis

/A
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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
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Summary Statistics Laboratory

for Cancer Research

A Pandas6head, describe , summary,and info

1 raw_data.info()

<class 'pandas.core.frame.DataFrame'>
RangeIndex: 1385 entries, @ to 1384
Data columns (total 29 columns):

# Column Non-Null Count Dtype
@ Age 1385 non-null 1int64
1 Gender 1385 non-null int64
2 BMI 1385 non-null int64
3 Fever 1385 non-null int64
4  Nausea/Vomting 1385 non-null 1int64
5 Headache 1385 non-null int6e4
6 Diarrhea 1385 non-null inte4
7 Fatigue & generalized bone ache 1385 non-null int64
8 Jaundice 1385 non-null int64
9 Epigastric pain 1385 non-null int64
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Categorical versus Numerical Data Laboratory

for Cancer Research

A Numerical data:
I Can be positive integer, integer, real, have a specific domain

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

A Encoding of categorical features:
I Usually represented as integer and unigue string.

I Might need to be coded for subsequent machine learning tasks
One hot coding: pd.get dummies (df [ 6 Cat egory' Fo,Captr

Original column New coded columns
Category Cat_A Cat_B Cat C
A 1 0 0

B 0 1 0
C 0 0 1
A 1 0 0
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Map, apply functions Laboratory

A df.apply : Applies any user defined transformation, aggregation,
split on a data frame or a series. Can be used row or column wise.

A Series.map : Map every value of a series to another values.

1 def replace_NaN(x, median):
2 if np.isnan(x):

3 return median

4 else:

5 return x

A Calculate median: median = 1
A ReplaceNaN (e.g. missing) values with 1

1 datal["Bare Nuclei"] =
2 data["Bare Nuclei"].map(lambda x: replace_NaN(x,1))

A Whentouse df.apply  ? Here is a good discussion



