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To the Judges:   
 

Our plan for the presentation has five parts: 
1. Poster 
2. Two computer screens (or 2 windows on one computer if you prefer) 
3. Copies of handouts for each activity.   
4. One hundred copies of CD (see contents below) 
5. Mailing list for people who want the CD if we run short of the inventory. 

  
CD contents: 

1. Introduction  
2. Poster 
3. Handouts 
4. Data sets in Excel format 
5. Videos in Camtasia format 
6. Papers with detailed information  

 
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 3D rotating plot of 
student grades. 
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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: 
 

 
 
When the students arrive at the booth  the following map will be shown on a computer screen.  It 
is animated by the change of storm date.  This animation will be seen by the students from afar 
and attract them to the table.  It looks similar to a weather-man’s map. 
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To obtain this map Double click on Longitude and Latitude respectively.  Add Color (Storm 
Name),  Text (Storm Name), Size (Storm Speed), and Filter  out a few storms to make the map 
easier to read: 

 
 
To animate the storm tracking, drag Date to the Pages shelf, change the Date from Year to Day, 
then click on the Play button to see the storms in motion.  Adjust the speed of the animation if 
needed.  A video of the action is available at http://www.youtube.com/watch?v=-muHR6lHbko 
(5:17 minutes). 
 
Next we will examine five (5) variables on a histogram.  To begin with, highlight Wind Speed 
and click on the Show Me button to activate the plain histogram: 

 
 
To Students:  What can we tell from this bar chart?  Which wind speed has the highest count? 
 
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 more information 
by looking at more than just two variables. 
 
To view more variables in this same chart we add Pressure to the Size shelf, and add Storm 
Speed to the Color shelf:   

 
 
To Students:  Now what do you see?  How has the chart changed? 
 
Here the width of each bar shows the pressure and the color represents the storm speed.  The 
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).  We can see that in 
general, wind speed, storm speed, and pressure are correlated because the tallest bars are the 
thickest and reddest while the shortest bars are the thinnest and bluest. 
 
Now add Storm Name to the Text 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 pressure, and highest storm 
speed of any singular storm.  Interestingly, Bonnie did not occur at a wind speed of 30, the wind 
speed at which the highest bar occurs in the original Histogram. 
 
Next we examine the relationship between Wind Speed and Storm Speed to show the students 
scatterplot techniques: 
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To Students:  Do you see any patterns in this data? 
 
The scatterplot appears boring 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 add Storm Name to the Color and Text shelves and 
then add Trend Lines to produce the following chart:   
 

 
 
To Students:  Now what do you see? 
 
The chart shows that for Karl, Wind Speed and Storm Speed are negatively correlated, while for 
Lisa, it is the opposite.  By narrowing our search we found important distinctions between two 
different storms. 
 
 

2. Educational Data 
 
The variables include:  
 

·  School District 
·  Budget 
·  Graduation Rate 
·  Dropout Rate 
·  Date 
·  Others 
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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 students at the Festival. 
Double click Longitude and Latitude to bring up a map.  Put the three variables (Spending in 
the Color shelf, Graduation in the Size shelf, and Dropout in the Text shelf) on a map and then 
move the mouse to high-light any case (e.g., Atlantic county): 
 

 
 
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 option of View Satellite 
Image which links the Tableau maps to the Google maps: 
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This technique can be useful in many real-world scenarios.  It can help in the Campus Space 
Analysis, which may include planning campus construction, managing campus wireless 
networks, and other novel applications.   
 
This technique is also crucial to analyzing crime and security concerns on the campuses.  
According to the U.S. Department of Education website, campus crimes are occurring at 
alarming rates (http://www2.ed.gov/admins/lead/safety/crime/criminaloffenses/index.html). The 
crimes include Aggravated Assault, Arson, Burglary, Sex Offenses, Motor Vehicle Theft, 
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, assault, or fire related incidents).  
An example can be found in the Tableau Wow sample workbook.   
 
Two video clips can be found at http://www.youtube.com/watch?v=FQ4S_1KOffE (4:14 
minutes) and http://www.youtube.com/watch?v=SHiEnIdUcuE (0:55 minutes).   
 
Now, let’s analyze the educational data (mostly from NJ Department of Education): 
 
This dashboard shows the planned activities: 

 
 
First, we examine the Dropout 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 information. 
 
Add District  to the Pages shelf and to the Text shelf.  Now the Pages can be flipped to see the 
dropout rates for each district.   

 
 
To Students:  Now that we can view the plots separately we can get information for each county.  
What is the pattern in Atlantic County? 
 
Dropout rates in Atlantic county fell, while those of Ocean county, after slight decline, improved 
greatly. 
 
The scatterplot below examines Dropout Rates against Average Spending per Student: 
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To Students: Do you see any patterns in the data? 
 
The scatterplot shows little pattern.  We add Median lines on both x-axis and y-axis (Color = 
District ; Text = District ): 

 
 
The first quadrant shows the names of the districts with High Dropout Rates and High Spending, 
while the third quadrant shows the names of the districts with Low Dropout Rates and Low 
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 similar questions, and simplify to 
obtain more useful information with the following charts. 
 
The next chart shows Graduation Rates against Average Spending per Student.  The Median 
Splits help decipher which districts have High Spending and Low Graduation rates: 

 
 
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 Graduation rates.   
 
The next chart shows that the Average Spending per Student almost doubled in a ten-year 
period: $8,405 (in 1998) to $15,053 (2009).    
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However, when we added District  to the Color shelf, the chart shows that Mercer county was 
the big spender in the last year of the study period: 
 

  
 
 

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:  
 
Exam 

1 
78 65 52 94 37 99 71 85 42 68 49 90 87 98 77 92 50 81 71 

Exam 
2 

72 92 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 can be viewed in a 
short video clip at http://www.youtube.com/watch?v=Tg0R-dr3kiU (1:20 minutes). 
 
To Students:  Do you see any patterns in the left chart? 
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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 and three clusters:  top students, middle students, and 
failing students. 
 
We can use a Statistical Lasso, which was inspired by the traditional Cowboy Lasso in the hunt 
of the failing students: 

 
 
 
 

 
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 available at http://www.youtube.com/watch?v=ngetV0af_Qc 
(0:57 minutes). 
 
Next we use a variety of Icon plots to investigate the students’ exam scores.  The first of this 
kind is called Star plot:     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To Students:  Which students are doing poorly? 
 
The plots indicate that students 3, 9, 11, and 17 are not doing well.  For the 5th student, there is 
nothing to plot.  
 
To Students:  Which student seems to be doing the best? 
 
The 4th student scored best. 
 
Another kind of Icon plot, called Profile plot, is depicted as follows: 
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To Students:   Which profile is the most interesting?  
 
The responses we have received thus far unanimously agree that Student #14 (3rd row, 2nd item) 
is the most intriguing.   
 
What happened was that Student #14 had learned certain kind of Statistics from certain unknown 
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 instructor intervened 
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 Star Plots stands out 
from the other students as different.  By using the technique of Lasso, 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 Dealer 
 

 
Part-I: Peacock Chart of the Suspected Drug Dealer 

In this hands-on activity, we will investigate a suspected drug dealer called 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 database (fly in Paul Mantor): Fly in Paul 

MANTOR):  

Show Relationships (unfolding by 
animation):

 



18 
 

Change the Chart layout (by 
animation):

 

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 Holdings PLC. 

 
Part-II: His Associates, Their Assets and Cross links 

In the second data base, find the info of “Andre Domenges.”  Fly in Andre Domenges; find 
connections (unfolding by animation): 
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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 ($750,000).  With three 
directors on the board, the sales volume at this level is probably not fully disclosed.   

Show more connections of the French company:   

 

See Paul Mantor on the upper-left corner.  Zoom in: 



20 
 

 

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: 
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With a vast amount of data, statistical bar graphs may help sort out the information (see the bar 
graphs on the right and at the bottom):  

 

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 companies are 

involved in Paul Mantor’s activities.   

Click on the Company bar to high-light the 9 companies.  You can Zoom In to see the details of 
these companies.   

 
Part-IV: Drill Down-II 

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

 

By checking each quarter, then day, of the year, we see that calls increased from Q1 to 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. 

 

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 call from 7036241804, which 
lasted 6 minutes. 
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Here is this special group that may warrant further investigation: 

 

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-
wrapped marijuana resin under a seat.  
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