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Goal

L earn the Philosophy of
Exploratory Data Analysis




Exposure, the effective laying
open of the data to display the
unanticipated, is to us a major
portion of data analysis...

It 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 |



Nothing - not the careful logic of
mathematics, ... not the awesome
arithmetic power of modern
computers ... can substitute here
for the flexibility of the informead
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 |




Nothing - not the careful logic of
mathematics, ... not the awesome
arithmetic power of modern

techniques need to be structured
SO as to facilitate human
N 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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Toplics

What is exploratory analysis
Stages of data analysis
Exploratory analysis with Tableau



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 variables

4. detect outliers and anomalies
5. test underlying assumptions


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

It's Iterative Process

Ask questions
Construct graphics to address questions
Inspect “answer” and derive new questions

Repeat...

“Show data variation, not design variation” —Tufte
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Big Data Borat
| rFollow ,'
y @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 Justice Statistics - Data oOnline
http://bjs.ojp.usdoj.gov/
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Data Quality Hurales

Missing Data NO Mmeasurements, redacted, ...?
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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A “Tableau Pre

Orders (South)
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A visual tool to quickly shape, clean, and combine data

Georgia 4,000 — H— CA-2015-100916 ' A8-10060 Adam Hart Standard Class
Kentucky ’ — Corporate 3-10105 Adam Shillingsburg
Louisiana & 000 — 510 rows 3-10165 Adrian Bartson
Mississippi ' — 510(100%) highlighted 3 15555 Adrian Hane
North Carolina 5 000 — 'AB-10600 Alan Barnes
Bouth Carolina ' -— AC-10450 Alan Haines
Tennessee 10,000 - AF-10870 Alan Hwang
Virginia AF-10885 Alan Schoenberger
CA-2015-103366 AG-10330 Alan Shonely
|
Sales Quantity Profit Discount Region State Row ID Order ID Segment Customer ID Customer Name Ship Mode Order Date Ship Date
18.648 7 -12.432 0.7 South North Carolina 231 US-2015-156216 Corporate EA-14035 Erin Ashbrook Standard Class 09/13/2015, 12:00:00 AM 09/17/2015, 12:00:00 AM
178.384 2 22.298 0.2 South Florida 315 CA-2015-167850 Corporate AG-10525 Andy Gerbode Standard Class 08/09/2015, 12:00:00 AM 08/16/2015, 12:00:00 AM
15.552 3 5.4432 0.2 South Florida 316 CA-2015-167850 Corporate AG-10525 Andy Gerbode Standirc (lass 08/07/2A%, 1 21)0 0\ AM v81F/2C 1, 1,020/ \N|
39.072 6 9.768 0.2 South North Carolina 404 CA-2015-155208 Corporate SP-20650 Stephanie Phelps Standard Class

04/16/2015, 12:00:00 AM

04/20/2015, 12:00:00 AM



Exploratory Analysis with Tableau



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/h1b_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 Is 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 @o11-1e)

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 million records of H-1B Visa Petitions
492 MB!I



Dataset: H1B Visa Petitions @o11-1e)

CASE-STATUS (M)  Umeonseligible notapprovedPented”—
EMPLOYER_NAME (N) — Company submitting this petition

SOC_NAME (N) — Standard occupational name
JOB_TITLE (N) — Title of the job

FOLLTTMEPOSIHHON-(NY)—  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

WORKSIFE(N}- = -infermotionofthetoreigpweorkersintendedareaofemploymer
City (N) /
State (N)

lon{Q)lengitudeotthe Weorksite- Tableau can infer this from worksite



Dataset: H1B Visa Petitions @o11-1e)

CASE-STATUS(N)—Certified-”
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—=—FPart e 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

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

- (Q): latitude-of the Works
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18.648 7 -12.432 0.7 South North Carolina 231 US-2015-156216 Corporate EA-14035 Erin Ashbrook Standard Class 09/13/2015, 12:00:00 AM 09/17/2015, 12:00:00 AM
178.384 2 22.298 0.2 South Florida 315 CA-2015-167850 Corporate AG-10525 Andy Gerbode Standard Class 08/09/2015, 12:00:00 AM 08/16/2015, 12:00:00 AM
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Dataset: H1B Visa Petitions @o11-1e)

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 workers
YEAR (O): Year in which the H-1B visa petition was filed

City (N): City of the worksite

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



Questions

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?
What is the relationship between salaries and petitions?



Tableau Demo
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Do petitions increase over time?
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Do petitions increase over time?
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Which company files petitions the most?
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What kind of job is the most applied?
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t kind of job is the most applied?
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Which company offers the highest salary?

Data Analytics Pages iii Columns MEDIAN(Prevailing W..

(& hlb_kaggle_sample ‘= Rows Employer Name =

Dimensions _
Filters

sabc Calculationl Salary per company

abc  Employer Name Employer Name = [v] (Al

_ Employer Name 31 INFOTECH, INC.
Abc Job Title
FACEBOOK, INC. ACCENTURE LLP
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V| CGlI HNOLOG...
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WAL-MART ASSOCIATES, |.. CREDIT SUISSES...
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SYNTEL CONSULTING INC. Wage])
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What kind of job is offered the highest salary?

Data Analytics *  Pages iii Columns MEDIAN(Prevailing W..

(& hib_kagele_sample = Rows Job Title =

Dimensions : .
Filters . Job Title
-abc Calculationl Salary per JOb (A
Job Title ,
Job Title ADVISORY MAN...
SENIOR PROJECT MANAG.. ADVISORY SENIOR
Marks SOFTWARE ENGINEER ADVISORY STAFF
SENIOR SOFTWARE ENGI.. ANALYST
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Which states/cities files petitions the most?

Data Analytics ¢ Pages iii Columns Longitude (generated)
(& hlb_kaggle sample ‘= Rows Latitude (generated)

Dimensions ‘
Filters

pc Calculation] Pertitions per city/state
abc Employer Name '
abc Job Title 2,000

Soc Name 4.000
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Detail Tooltip
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What are differences in salaries across states & cities?

Data Analytics s iii Columns State =

(& hlb_kaggle sample = Rows MEDIAN(Prevailing W..

Dimensions ]
Filters

-abe Calculationl Salaries per job per city/state
abc Employer Name State
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What is the relationship between salaries and petitions?

Data Analytics E iii Columns SUM(Number of Reco..

(5 hlb_kaggle_sample = Rows MEDIAN(Prevailing W..

Dimensions : -
e Calculation] ers Scatter plot example
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Why have driving fatalities decreased in the United States?

And by the
2000's safety
equipment came

High gas prices and
shortages resulied

A LN c i W SO
1984 requiring seat
belts t fatalities dc

Airbag usage
ache 1% 10 2005

Y siates tighten laws
inst drunken driving. and
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