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To the Judges:

Our plan for the presentation has five parts:

Poster

Two computer screens (or 2 windows on one computer if you prefer)
Copies of handouts for each activity.

One hundred copies of CD (see contents below)

Mailing list for people who want the CD if we run short of the inventory.

arwnE

CD contents:

Introduction

Poster

Handouts

Data sets in Excel format
Videos in Camtasia format
Papers with detailed information

ok wNE

To attract students to our booth we will have the poster up, and two screens. One screen will
display an animated map of storm development, while the other will present a 3igrplat of
student grades.



1. Storm Tracking
This data set has 16 columns and 572 rows. The variables include

Storm Name (ALEX, BONNIE, DANIELLE, etc.)
Storm speed (mph)

Wind speed (kt)

Pressure (mb)

Longitude (deg)

Latitude (deg)

Date

Others

Here is a dashboard of the activities we will do with this data set:
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When the students arrive at the booth the following map will be shown on a computer dcreen. |
is animated by the change of storm date. This animation will be seen by thessttatardfar
and attract them to the table. It looks similar to a weather-man’s map.



To obtain this map Double click drongitude andLatitude respectively. AdColor (Storm
Name), Text (Storm Name), Size(Storm Speed, andFilter out a few storms to make the map
easier to read:
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To animate the storm tracking, drBate to thePagesshelf, change the Date from Year to Day,
then click on thé?lay button to see the storms in motion. Adjust the speed of the animation if

needed. A video of the action is availabl&tip://www.youtube.com/watch?v=-muHR6IHbko
(5:17 minutes).

Next we will examine five (5) variables on a histogram. To begin with, highlightl Speed
and click on th&show Mebutton to activate the plain histogram:
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To Students: What can we tell from this bar chart? Which wind speed has the fogh&at ¢

wind speed (kt) (bin): 30
Count of Wind speed (kt}: 122

Count of Wind speed (kt)

Here we can see that a wind speed of 30 corresponds to the highest count of wind speed, and as
the wind speed becomes greater than the 30 peak, the count drops.
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To Students: We can make this chart look much more interesting and show us mordioriorma
by looking at more than just two variables.

To view more variables in this same chart we Bdessureto theSizeshelf, and ad&torm
Speedto theColor shelf:
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To Students: Now what do you see? How has the chart changed?
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Here the width of each bar shows the pressure and the color represents tlspetatmrhe

wind speed of 30, which had the highest wind speed count, also corresponds to the greatest
pressure (thickest bar) and the highest storm speed (darkest red color). \& tteat is

general, wind speed, storm speed, and pressure are correlated becausstbarslre the
thickest and reddest while the shortest bars are the thinnest and bluest.

Now addStorm Nameto theText shelf:
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Now we have our finished product.
Hover the mouse over any box to view the five variables in each case.

To Students: Come drag the mouse over whichever storm name interests you to find out more
information.

We can see that Bonnie has the highest count of wind speed, greatest pressugbeahdtbrm
speed of any singular storm. Interestingly, Bonnie did not occur at a wind speedhef @ihd
speed at which the highest bar occurs in the original Histogram.

Next we examine the relationship betw&®md SpeedandStorm Speedto show the students
scatterplot techniques:
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To Students: Do you see any patterns in this data?
The scatterplot appednsring and does not reveal any relationship between the two variables.

To Students: We will show you how to find the hidden patterns to understand what this
depiction is actually showing us.

To brighten up the dull scatterplot, first we &lrm Nameto theColor andText shelvesand
then addlrend Lines to produce the following chart:
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To Students: Now what do you see?

The chart shows that for Karl, Wind Speed and Storm Speed are negatively ayrvehdeefor
Lisa, it is the opposite. By narrowing our search we found important distinctionsebetime
different storms.

2. Educational Data

The variables include:

School District
Budget
Graduation Rate
Dropout Rate
Date

Others



This data was taken from the NJ Department of Education Website, but we also added some
information from counties surrounding DC to target the interests of the student$astial.
Double clickLongitude andLatitude to bring up a map. Put the three variab&sefndingin
theColor shelf,Graduation in theSizeshelf, andDropout in theText shelf) on a map and then
move the mouse to high-light any case (e.g., Atlantic county):
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To Students: Hover the mouse over your county to see the exact Dropout rates, Graduation
totals, and Spending. Then right click on that location to find the optidienf Satellite
Image which links the Tableau maps to the Google maps:

Google Maps  40.914233,-74.171699




This technigue can be useful in many real-world scenarios. It can help in tippiSpace
Analysis, which may include planning campus construction, managing campussvirele
networks, and other novel applications.

This technique is also crucial to analyzing crime and security concerns omibeses.
According to the U.S. Department of Education website, campus crimes areragatirri
alarming rateshtp://www?2.ed.gov/admins/lead/safety/crime/criminaloffenses/ifide¥). The
crimes include Aggravated Assault, Arson, Burglary, Sex Offenses, Motorl¥ dlhieft,
Murder, Manslaughter, and Robbery.

Another application of the link to Google Maps is the monitoring of 911 calls for emergency
responses to a specific geographic location (medical assistance, as$maltetated incidents).
An example can be found in the Tableau Wow sample workbook.

Two video clips can be found lattp://www.youtube.com/watch?v=FQ4S_1KOfi{&14
minutes) andhttp://www.youtube.com/watch?v=SHIEnIdUc(&55 minutes).

Now, let’s analyze the educational data (mostly from NJ Department of kdh)cat

This dashboard shows the planned activities:
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First, we examine thBropout Rate:
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To Students: Do you see any patterns in the data?
This chart has pretty colors, but needs to be simplified to provide us any useful ildormat

Add District to thePagesshelf and to th@ext shelf. Now the Pages can be flipped to see the
dropout rates for each district.
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To Students: Now that we can view the plots separately we can get informatiochfaoeaty.
What is the pattern in Atlantic County?

Dropout rates in Atlantic county fell, while those of Ocean county, after slightégienproved
greatly.

The scatterplot below examinBsopout RatesagainstAverage Spending per Student
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To Students: Do you see any patterns in the data?

The scatterplot shows little pattern. We adledian lines on both x-axis and y-axi€glor =
District ; Text = District):
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The first quadrant shows the names of the districts with High Dropout Rates andodigtirfg,
while the third quadrant shows the names of the districts with Low Dropout Ratesvand Lo
Spending-- a happy situation.

To Students: Which county seems to be doing really poorly?

Cape May.
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We will start with the pattern-less charts, ask the students similaiangstnd simplify to
obtain more useful information with the following charts.

The next chart showSraduation RatesagainstAverage Spending per Student The Median
Splits help decipher which districts have High Spending and Low Graduation rates:
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The second quadrant shows the districts with Low Spending and High Graduation, while the

fourth quadrant shows the districts in the category of High Spending and Low Guadaigs.

The next chart shows that tAgerage Spending per Studenalmost doubled in a ten-year
period: $8,405 (in 1998) to $15,053 (2009).
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However, when we adddistrict to theColor shelf, the chart shows that Mercer county was
the big spender in the last year of the study period:
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3. Student Exam Data

The data in the following table contains the exam scores of 19 students in an Introductory
Statistics course at a College:

Eﬁ?m 78165|52|94 | 37/99|71|85|42|68|49|90|87|98|77|92|50|81|71
Eﬁfm 72192 48| 106|31[90|79|67|49|74|41|91|94| 60| 78| 87| 48|80/ 90
Final | 79| 71| 41|99 | 29/ 95|80 | 73|53|61|40| 95|89 40| 72| 96| 42| 75| 84

We will try to detect patterns by the use of a 3D rotation graph. The action cawee vn a
short video clip abttp://www.youtube.com/watch?v=TgOR-dr3k{l:20 minutes).

To Students: Do you see any patterns in the left chart?
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30 Scatterplot of Final Exam against Exarn 1 and Bxarn 2 3D Scatterplot of Final Exam against Exam 1 and Exam 2

WA Y

g

Rotation is live spinning action. We would have this set up on a computer screen to attract
students to the booth.

To Students: After rotating the plot, do you see any patterns on the right?
There is a linear relationship in the second graph but not much else at first sight.
After a closer look, you see an outlier ahteeclusters: top students, middle students, and

failing students.

We can use a Statistical Lasso, which was inspired by the traditional Caabsy in the hunt
of thefailing students

Cowboy/Horse/L asso

The idea of capturing a target group for a closer look is the same:
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The hunt reveals that Students #3, 5, 9, 11, and 17 are failing and need immediate attention. A
video clip to capture this action is availabldétp://www.youtube.com/watch?v=ngetVOaf Qc
(0:57 minutes).

Next we use a variety of Icon plots to investigate the students’ exam sd@tweéirst of this
kind is calledStar plot:

1 2 X 3 Star Plot
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A Clockwize:
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To Students: Which students are doing poorly?

The plots indicate that students 3, 9, 11, and 17 are not doing well. F8rshelgnt, there is
nothing to plot.

To Students: Which student seems to be doing the best?
The 4" student scored best.

Another kind of Icon plot, calleBrofile plot, is depicted as follows:
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1 2 3
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To Students: Which profile is the most interesting?
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Left to right:
Exam 1
Exam 2
Final Exam

The responses we have received thus far unanimously agree that Studefftrag g% item)

is the most intriguing.

What happened was that Student #14 had learned certain kind of Statistics framucdriaiwvn
places and indeed performed very well in Exam-1. Then he cut classes, missed homework
assignments, skipped group meetings, and scored only 60 in Exam-2. The instrusemedter
to no avail. By the time of the Final, the student’s performance went down the drain.

The story of Student #14, and the appearance of the resulting Profile and StaaRtst®st
from the other students as different. By using the techniguassia we can see again that the

outlier on the 3D rotation plot is indeed Student #14:
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4. Fraud Detection: Investigating a Suspected Drug Déer

Part-l: Peacock Chart of the Suspected Drug Dealer

In this hands-on activity, we will investigate a suspedied dealecalled Paul MANTOR. In
the process, we will try to do the following:

1. to build up a profile of Paul and his associates,
2. to document their assets, and
3. to trace the relationships between them.

Let’s begin by pulling out Paul’s information from a databdlser{ Paul Manto):
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Change the Chart layout (by
animation):

Dan Haoldings PLC
Tumover: 1257000

Prrafit: 1192000

Trading addr asz

=

.
B

£13 Curtis Building

Philadelphia
PA
19107
za
Cmwner of
¥
7 Liwes at
Cwrer of Paul MaMTOR '——_________—_—_
DOBO3 Dec 1571 19 June 1390 ot
= [T
% Crwrier of 11422 Foute de Mousterian
0034634 Cowner of ssne
CESED
FIREARM PERMIT e e
oy
Owwner of o ; 27 July 200 %
wihshe Owner of Ll
— 1434 Boulevard Mirabe au
4
= Foussais
- % P
Pilats Lice nse VS ssa;r‘;:l
AMITFZLE = E
. iy 1545 Wi estern Awvenue rance
545 HKS @ Martin County
BRI 457 PLT = Florida
£ Toyaa Drivers License LEA
. E3AME-MANTRT L
Lands tuiser

Observations on Paul Mantor (from left to right on the chart):
He has a firearm permit, and a pilot license
He lives in USA and France.

He owns an estate in France.
His Philadelphia company trades with another company called Dan Holdidgs PL

Part-1l: His Associates, Their Assets and Cross links

In the second data base, find the info of “Andre Domengeéls.In Andre Domenges; find
connections (unfolding by animation):
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Financial Information
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Pentland Leasing 100 Frankin Plaza
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Businesz Reqgistration
Business Type:Charity

Irncorporation Date:17 Mar 2000

P&
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There are two Peacock charts. The Peacock on the right says the following:

About 50% of Dan Holdings PLC activities go to a French company called MDC
L’Arche.

The sales volume of Dan Holdings PLC is less than $1 million ($750,00®). three
directors on the board, the sales volume at this level is probably not fully disclosed

Show more connections of the French company:
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c
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_ ¥ é'
0 e Beomaces ¥
Firancal Termaten Danry BEHOP
sy, Financal o
— A3ZN
et 11250 00

Sk 2 0L

Wt a5 00 0 Q!(J
h
vromscodineiink cominkormat

See Paul Mantor on the upper-left cornoom in:
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Business Registration

@

v, onlineilink. cornyinformation: M0,

o

Y

Paul MANTOR Bittp:

Buzines: Type:Finance
Incorporation ©oate: 15 Sep 1999

Direckar Direckar

Dan Holdings PLC
s,

X

0387 459514

MOC L' Arche Found ation
France

0%

4
ii 'i:" 25%
Fidelity Institute

usa
Registered Office

-
=¥
7311 Rte de Sandillon
Sk Jean le Balnc

E
Business Registration

Business Type:Chariby
Incorporation Drate: 15 Feb 2000

E ]
Business Reqistration

Eusiness Type:Charity
Incorporation ©ate: 17 Mar 2000

45650
France

The chart reveals the following:

The 3 companies were incorporated within a few months apart:

September, 1999, Feb, 2000, and March, 2000.
The sales volumes of the 3 companies are: $4 million, $1 million, and $6 million.

We have the addresses, phone numbers and internet information of the 3 companies.
Close monitoring of the 3 companies is probably needed.

Part-III; Drill Down-I

Put all information together from two different databases:

L b
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With a vast amount of data, statistical bar graphs may help sort out the indorfeat the bar

graphs on the right and at the botjom

~ :
1 () Semantic Tppe v A
Yalue ‘J Count |
ComeanF ! El
orporate Filing 3
Document 3
Drivers License [ 1
Entity L1 1
Mail 3
Maiing Address [ ] z
Mator Vehicle ] z
Person 5
= | ||Phone ] z
Pilots License ] 1
Weapon O 1
Web Site z
Fua waren ™
I
< l i i)!
I .
! [»] 2 Show Results |
2 Label Walue P Play  Move v 2 x
1z
=List It
8 12 value(s) between 0 and 500 FgList Ttems
outher L
[
+ f—‘ﬁf'?: %,
: '}‘-ga:. S
1] T T T T T T T T T T T T T T T T T T T T T : 4 = L\
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5500 6,000 6,500 7,000 7500 @000 G500 9,000 9500 10,000 10,500 11,000 47% (-, 1

The chart shows the following:

On the left of the Histogram, there are 12 values between 0 and 500.
On the right of the Histogram, there is an outlier with 11,000.

On the Bar Graph (see upper-right corner), the chart reveals that 9 congranies

involved in Paul Mantor’s activities.

Click on the Company bao high-light the 9 companiesyou can Zoom In to see the details of

these companies.

Part-1V: Drill Down-II

We now investigate Paul’s phone records (a big jumble):
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Check Date & Time

] —

Click an entry to add a filber

Entities

[# Connected Links

[# Earliest Link per Entity
Label Walue {as Histagran)

[# Latest Link per Entity
Target Phone

Links

= || = Date & Time

Dake & Time (a5 Hist
Quarker of Year {as Hiskogram)
Manth of Year {as Histogram)
week of Year (as Histogram)

Day of Year (as Histagram)
Day of Month (as Histogram)
Day of Week (as Histogram)
Hour of Day (as Histogram)
Minute of Day (as Histogram)
i Minute of Hour (as Histagram)

Duration {sec) (as Hiskogran)

/IData & Time: Cuarter of Yearl

1204

80+

40

P Play Mowe

[# Earliest Link per Connection
Label Text
Label Walue {as Histagram)
[# Latest Link per Connection
Links per Connection

Total Value of Links per Connect... [,

[] shaw Al Filters

——

Q1 G2 Q3 Q4

By checking each quarter, then day, of the year, we see that calls increas&ilfto Q2 to Q3,
with more than 120 calls in Q3. On Day 242, there were 37 phone calls (see below):
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The phone was silent from Day 132 to 241, and then a burst of phone calls happened in the next
6 days.
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Some of the phone calls occurred between 11:00 pm and 3 am, including a 10-minute midnight

phone call to 663557738.The next chart shows another phone €all from 7036241804, which
lasted 6 minutes.
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Here is this special group that may warrant further investigation:
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Originally we have 1,733 phone calls. The histogram allowed us to to narrow the number of
phone calls down to a handful for further examination
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p.s. The investigation later led to the following:

On February 23, 2002, Paul Mantor was stopped in a BMW 520i by customs officials at
the US border with Mexico. In the car with Mantor were Danny Bishop and Andre
Domenges. The car and its occupants were thoroughly searched, and officials found that
Domenges was carrying a large quantity of cash.

On March 15, 2002, Paul Mantor’s car was found with packages of professionally shrink-
wrappedmarijuana resin under a seat.
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