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EXposure, the effective laying
open of the data to display the
unanticipated, Is 1o us a major
portion of data analysis...

't IS not clear how the informality
and flexibility appropriate to the
exploratory character of exposure
can be fitted into any of the
structures of formal statistics so
far proposed.

[The Future of Data Analysis, Tukey 1962 |
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Nothing - not the caretul logic of
Mmathematics, not statistical
Models and theories, not the
awesome arithmetic power of
modern computers - nothing can
substitute here for the flexibility of
the iInformed human mind.

Accordingly, both approaches
and techniques need to be
structured so as to facilitate
human involvement and
Intervention.

[The Future of Data Analysis, Tukey 1962 |
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Summary Statistics
ux = 9.0 ox = 3.317
Uy = 7.5 oy = 2.03

Linear Regression
Y=3+0.5X
R2 =0.67
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What is Exploratory Data Analysis®

An philosophy for data analysis that employs a variety of
techniques (mostly graphical):

1. maximize insight into a data set
2. uncover underlying structure

3. extract Important variaples

4. detect outliers and anomalies
0. test underlying assumptions

http://www.itl.nist.gov/div898/handbook/eda/eda.htm



http://www.itl.nist.gov/div898/handbook/eda/eda.htm

t's [terative Process

AsSK questions
Construct graphics to address questions
INspect "answer” and assess new gquestions

Repeat...

‘Show data variation, not design variation” — Tufte



Visualization Is just one,
althougn critical, to enable
petter Interaction with data
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| spend more than half of my time integrating,
cleansing and transforming data without
doing any actual analysis. Most of the time
I'm lucky If | get to do any “"analysis™ at all.

— Anonymous Data Scientist [Kandel et al. ’12]



Big Data Borat
. Follow |
. @BigDataBorat

In Data Science, 80% of time spent prepare
data, 20% of time spent complain about
need for prepare data.

6:47 PM - 26 Feb 2013




Bureau of Jugtice Sgatistics - pata online
http://bis.ojp.usdoj.gov/
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Data Quality Hurdles

Missing Data NO Mmeasurements, redacted, ..."7
Erroneous Values misspelling, outliers, ...?7

Type Conversion e.g., ZIp code to lat-lon

Entity Resolution diff. values for the same thing?

Data Integration effort/errors when combining data
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EXploratory Analysis with lableau



IACS ComputeFest Workshop:
Introduction to Tableau

Wednesday, January 11, 2017
12:00 PM - 2:30 PM



What Is Tableau?

Software to rapidly construct visualizations of data and
perform exploratory analysis of data

Download: https://public.tableau.com
Dataset: http://www.namwkim.org/datavis/hib_kaggle sample.csv



https://public.tableau.com
http://www.namwkim.org/datavis/h1b_kaggle_sample.csv
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Analysis Example:
H-1B Visa Petitions 2011-2016



Dataset: H1B Visa Petitions @o11-1s

H1B I1s a Employment-based, non-immigrant visa category for
temporary foreign workers

The raw data was published by The Office of Foreign Labor
Certification (OFLC)

The data was cleaned by Sharan Naribole, featured on Kaggle:
https://www.kaggle.com/nsharan/h-1b-visa



https://www.kaggle.com/nsharan/h-1b-visa
https://www.kaggle.com/nsharan/h-1b-visa

Dataset: H1B Visa Petitions @o11-1s

CASE_STATUS (N): “Certified” (means eligible not approved) “Denied”....
EMPLOYER_NAME (N) — Company submitting this petition

SOC_NAME (N) — Standard occupational name

JOB TITLE (N) — Title of the job

FULL_TIME_POSITION (N) — Y = Full Time Position; N = Part Time Position

PREVAILING_WAGE (Q) — the average wage paid to similar workers in the company
YEAR (O): Year in which the H-1B visa petition was filed

WORKSITE (N): City and State information of the foreign worker's intended area of employment
lon (Q): longitude of the Worksite
lat (Q): latitude of the Worksite



3 Mmilllon records of H-1B Visa Petitions
492MB!!



Dataset: H1B Visa Petitions @o11-1s

CASE-STATUS{N}— = ° Jel . oe—
EMPLOYER_NAME (N) — Company submitting this petition

SOC_NAME (N) — Standard occupational name

JOB_TITLE (N) — Title of the job

FULL-TFIME-POSIFHION-(N}V—  =N-=PartHimePositon
PREVAILING_WAGE (Q) — the average wage paid to similar workers in the company
YEAR (O): Year in which the H-1B visa petition was filed

WORKSITE(N)- = -nfermationottheforeignworkersintended-area-otemploymer
City (N) J
State (N)

lon{Q)longitude-of-the-Werksite- Tableau can infer this from worksite
lat {Q)- latitude of the Waorksi



Dataset: H1B Visa Petitions @o11-1s

And removed rows of missing data
and randomly sampled 40% of the whole data



Dataset: H1B Visa Petitions @o11-1s

EMPLOYER_NAME (N) — Company submitting this petition
SOC_NAME (N) — Standard occupational name

JOB_TITLE (N) — Title of the job

PREVAILING_WAGE (Q) — the average wage paid to similar workers
YEAR (O): Year in which the H-1B visa petition was filed

City (N): City of the worksite

State (N): State of the worksite ~20MB



Hypotheses

What might we learn from this data®

Do petitions increase over time”?

Which company files petitions the most?

What kind of job is the most applied??

Which company offers the highest salary

What kind of job Is offered the highest salary”?

Which states/cities file petitions the most”?

What are differences in salaries across states & cities”



lableau Demo
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Do petitions increase over time”/

Daa Andy irs s Pagas il Columns
(% hib_kagde_sarple = Rews SUM(Number of Reco..

Dimensions 22D | v [

Fiters e i
ane FreployerNam= Petition over tima
alc JobTite _

Ycar
Abc  Soc Name
v » AL, CITY
& SIAIELC Marks
o State
@ Cily ~/ Line ~ 0K
Abc year os fa )
Al Measure Names Solor Cize Lebel
nhe I ~ 45K
Dazanl Iooitip <ath
40K
35K
30K
G
v
b
Maasures ?
o
+ Prevalling Wage £ 75K
& Lalituce (QEnerated) =
© Longilude [gevierated)
= Naher of Raonds
+=  Messure Values 20K
_SK
‘0K
SK
0K

Z011 0L <01z <014 2015 2015



Do petitions increase over time”/
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Which company files petitions the most?
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Petitions per Job per company
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Which company offers the highest salary”

Data AnalyTica
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What kind of job is offered the highest salary?
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Which states/cities files petitions the most”
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What are differences in salaries across states & cities”?
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Scatter Plot
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Why have driving fatalities decreased in the United States?

The fatality rate In 1974 - Speed Alate 70's gas Seatbelt laws But in 1988 And by the
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belts, but fatalities do
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