Data Science and Predictive
Analytics Academic -
Industry Partnering Forum

April 27,2018

-
___
-

Data Analysis and Visualization

Wayne Oldford

Statistics & Actuarial Science

UNIVERSITY OF

WATERLOO

&



Research Iinterests

e Data analysis and predictive analytics

man - machine tradeof:
from enabled to automated analytics

AUTOMATED: Computational photography — illuminant estimation
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accurate (competitive with deep neural nets)
compact and efficient (can be implemented on board the camera)
meaningful (models well understood colour features and human colour discrimination)



Research Iinterests

e Data analysis and predictive analytics

man - machine tradeof:
from enabled to automated analytics

ENABLING THE ANALYST: Browser-based dashboard for Hillary Clinton’s emails

rshiny.math.uwaterloo.ca/clinton

Secretary Clinton's Email (Source: Wikileaks)

Christopher D. Salahub and R. Wayne Oldford: Interactive Filter and Display of Hillary Clinton's Emails: A Cautionary Tale of Metadata

Application Version 1.5 | Data Extraction Version 2.0 | April 4, 2018

Date Range:
04 Jan 2009 - 01 Feb 2013

14,248

This application provides the ability to interactively filter
32,795 emails sent during Hillary Clinton's tenure as the
United States Secretary of State and display features of
the selected subset. The data is extracted from HTML
representations of the official State Department release
provided in a Wikileaks data base.

Context: Clinton's tenure as Secretary of State | 2012
Benghazi attack

Email Timelines: Sharyl Attkisson | The Washington Post |
Wikipedia

Key Players: Hillary Clinton | Cheryl Mills | Huma Abedin |
Sidney Blumenthal | Jake Sullivan | Philippe Reines |
Madeleine Albright (‘pathfinder') | Tony Blair (‘aclb’) |
Monica Hanley | Lauren Jiloty

Analysis

Peak Email

Include Emails:

All v

Use Content Extracted Dates
and Times

Scale by selected

Display Foreign Travel
Schedule

Include Emails:

All Emails b.d
Contains any of the FOIA
codes:

B1 B2 B3 B4 B5 B6
B7 B8 B9 None

Inner Circle by Volume of Communication (04 Jan 2009 - 01 Feb 2013)
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https://rshiny.math.uwaterloo.ca/clinton

Research Iinterests

e (Guided analytics and visualization
Search for interesting patterns:
pre-compute, sort, and search geometric and statistical measures
present meaningful displays to show unanticipated pattern

S&P 500 daily returns 2007-2009
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10 most and least dependent pairs of stocks Banks: three years of daily returns




Research Iinterests

e (Guided analytics and visualization

Data reduction:
- numbers of observations, numbers of variates/attributes
- preserve patterns (e.g. distribution and geometry)

560 dimensions -> 5
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Data reduction:
- numbers of observations, numbers of variates/attributes

- preserve patterns (e.g. distribution and geometry)
h i I 560 dimensions -> 5




Research Iinterests

e (Guided analytics and visualization

Data reduction:
- numbers of observations, numbers of variates/attributes

S - preserve patterns (e.g. distribution and geometry)

......

about 28,000 points -> 5,000 points



Research Iinterests

e (Guided analytics and visualization
Data reduction:

- numbers of observations, numbers of variates/attributes

- preserve patterns (e.g. distribution and geometry)

about 28,000 points -> 5,000 points

random sampling our method



Research Iinterests

e Data analysis and predictive analytics

man - machine tradeof:
from enabled to automated analytics

e (Guided analytics and visualization

Search for interesting patterns:
- pre-compute, sort, and search geometric and statistical measures
- present meaningful displays to show unanticipated pattern

Data reduction:
- numbers of observations, numbers of variates/attributes
- preserve patterns (e.g. distribution and geometry)

e Power tools for interactive data analysis

Software tools:
- LOON: interactive data visualization in R
- ZENPLOTS: automated layout of hundreds of plots
- numerous other R packages and statistical analysis software



