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AGENDA

* Final Project Questions & Clarifications
* Visualization Tools
* Introduction to Tableau (yahoo!)

FORTHCOMING DUE DATES

* FP1 due Thursday (1/30) to Gradescope
* A3 released later today. Due next Thursday (2/6) to Gradescope



EXPLORATORY ANALYSIS ~ =»  EXPLANATORY ANALYSIS

Start off with a question or hypothesis Once you've identified that interesting thing.
What's interesting? How to best communicate it visually?
What are the trends? How to tell a visual story?

Anomalies?



VISUALIZATION TOOLS

MANY DIFFERENT VIS TOOLS

ECharts Vega-Lite FusionCharts Google Charts
Vega Plotly ekl Tableau
G2Plot @deck.gl/json Chart.js  Chartist.js @deck.glfcore Powers]
dc.js -
Victory - nivo Muze Datawrapper
vue-trend dimple Unfolded.ai
%3 Semiotic
p5*]s D3 cola HighCharts Thoughtspot
React-Vi Unfolded.ai
eact-Vis : :
flubber react-rough labella react-three-fiber Qlik Redash
| o Recharts Superset
three.js PIX1.JS Chart-Parts @deck.gl/react  Spotfire Kibana

d3-annotation

Source: Kanit "Ham” Wongsuphasawat, CSE412 lecture, 2022

ViSX

Rough.js Excel and many more


https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0
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Source: Kanit "Ham" Wongsuphasawat, CSE412 lecture, 2022


https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0

Visualization Programming Interfaces (APIs) Graphical User Interfaces (GUIs)
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https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0

Visualization Programming Interfaces (APIs) Graphical User Interfaces (GUIs)
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Source: Kanit "Ham" Wongsuphasawat, CSE412 lecture, 2022


https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0

LOW-LEVEL VIS TOOLS

P5.JS GRAPHICS AP

sketch.js ® Saved: about 4 hours ago Preview

// Basic drawing [in p5js

//

// By Jon Froehlich

// http://makeabilitylab.io

function setup() { GHAPHIBS PRUGRAMMING
createCanvas(600, 400);

}

function draw() {
background(255);
fill(255, @, @); // change fill color to red
stroke(@); // change stroke color
strokeWeight(3); // set stroke width
ellipse(width/2, height/2, 100); // center the ellipse

1
2
3
4
5
6
7
8
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LOW-LEVEL VIS TOOLS

ADOBE ILLUSTRATOR
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Visualization Programming Interfaces (APIs) Graphical User Interfaces (GUIs)
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https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0
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Chart
Templates

Programming Interfaces (APIs)

Chart Template APIs
Claits j5 gplos es s

Graphical User Interfaces (GUIs)

Chart Template GUIs
Charts in Spreadsheets
PowerBl, Looker, Datawrapper


https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0

HIGH-LEVEL VIS TOOLS

CHARTS.JS TEMPLATE API

var ctx = document.getElementById('myChart');

var stars = [135850, 52122, 148825, 16939, 9763];
var frameworks = ['React', 'Angular', 'Vue', 'Hyperapp', 'Omi'];

var myChart = new Chart(ctx, {
type: 'bar',
data: {
labels: frameworks,
datasets: [{
label: 'Github Stars',

data: stars
1

}s
B

Source: Kanit "Ham” Wongsuphasawat, CSE412 lecture, 2022
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https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0
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Source: Kanit "Ham” Wongsuphasawat, CSE412 lecture, 2022


https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0
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https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0
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https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0

HIGH-LEVEL BUILDING BLOCKS

MICROSOFT POWER BI DESKTOP
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HIGH-LEVEL BUILDING BLOCKS

TABLEAU DESKTOP
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eChart, Plotly, Highcharts, seaborn
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D3s, visx

Graphics API
p5]s, Processing, SVG, Web Canvas,
WebGL, Core Graphics, OpenGL
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Chart Template GUIs
Charts in Spreadsheets
PowerBl, Looker, Datawrapper
Chart Templates in lllustrator

Visual Analysis GUIs
Tableau's Sheet, Voyager
Chart Builder in Hex & Deepnote

Visualization Design GUIs
Charticulator*, Data Illustrator*, Lyra*

Graphics Design GUIs
Adobe lllustrator, Affinity Designer,
Figma, Sketch, Inkscape


https://www.dropbox.com/s/mswwxkhnaxegb9g/L15-VisualizationTools-KanitWongsuphasawat.pdf?dl=0

LOW-LEVEL BUILDING BLOCKS

VISUALIZATION BUILDING BLOCKS

Data
Transforms
Marks

Encodings
Scales

Guides

INnput data source to visualize,
Filter agoregation, binning, etc
Graphical elements for representing data.

Mappings between data and mark properties.
Functions that map data values to visual values

Axes & legends that visualize scales.
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Vega-Lite: Visualization Grammar BN

Providing default scales and guides as parts of encodings

data: ‘url: "weather-seattle.json"
mark: "bar"
encoding
X
bin: true
field: "temperature"
type: "quantitative"

Number of Records

aggregate: "count"
type: "quantitative"

o o Te) o 0 o o] (=] o o
' — — Al Al ™ (s8] <

Temperature



Vega-Lite
vs Vega

Vega-Lite (~10 lines)
only high-level details

Vega (~100 lines)
includes specs

for low-level details
like for scales and axes

e0e © Vega Editor X +
« > C & vega.github.io/editor/#/examples/vega-lite/point_2d
Vega-Lite > 5:: >_ Commands ' Export o Share
VEGA-LITE  CONFIG
1 i«
2 "$schema": "https://vega.github.io/schema/vega-lite/v5.json",
3 "description": "A scatterplot showing horsepower and miles per gallons
for various cars.",
4 - “"data": {"url": "data/cars.json"},
{ =) "mark": "point",
6 “encoding": {
7 “x": {"field": "Horsepower", "type": "quantitative"},
8 “y": {"field": "Miles_per_Gallon", "type": "quantitative"}
9 }
10 }
11

Compiled Vega

61
62
63
64
65
66
67

89
90
91
92

Extended Vega-Lite Spec Edit Vega Spec
“axes": [
{
“scale: "x",

"orient": "bottom",
"gridScale": "y",
"grid": true,
“tickCount": {"signal": “ceil(width/4@)"},
"domain": false,
"labels": false,
"aria": false,
"maxExtent": 0,
"minExtent": @,
"ticks": false,
"zindex": @

"scale": "y",
"orient": "left",
"gridScale": "x",
"grid": true,
"tickCount": {"signal": "ceil(height/40)"},
"domain": false,
"labels": false,
"aria": false,
"maxExtent": @,
"minExtent": @,
"ticks": false,
"zindex": @

},

{
vscale: "x",
"orient": "bottom",

Miles_per_Gallon

LOGS

&) Gist

88 Examples

s
wl
a0
20
10
R e
Horsepower
DATA VIEWER SIGNAL VIEWER

DATAFLOW VIEWER

v
o % @G D

{6} Settings . Sign in with gp ‘

® Help

Vega 5.22.0, Vega-Lite 5.2.0, Vega-Tooltip 0.28.0, Editor 6aaf7e2

A
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Global COVID-19 Tracker

Global
Cumulative or New Positive Cases or Deaths -
New v Positive Cases v @
New Positive Cases New Positive Cases New Positive Cases
Select a Country to see more details Select a Country to see more details
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https://www.tableau.com/covid-19-coronavirus-data-resources
https://www.tableau.com/covid-19-coronavirus-data-resources

Employees are quitting their jobs at a very higher rate of 2.9% (A 0.1% increase since Jan 2022} in Feb 2022 at the national level,
contributing to the Great Resignation, also known as the Big Quit where employees are voluntarily leaving their jobs since spring 2021
in the United States. This high quit rate is attributed to the COVID-19 pandemic, wage stagnation despite increasing cost of living, no
employee-friendly benefits like remote work, flexibility in work hours, and other dissatisfaction reasons.

Jan 2022 Quit Rates by US States

Great
Resignation or
Great Awakening?

The COVID-19 pandemic has made many people rethink what the most important thing is for them- their careers, work conditions,
long-term goals, or work-life balance. Many employees now want to work remotely when they realized things were working fine during
COVID-19 when no physical presence was needed at work. So when most employers tried to bring back their employees, many
employees chose to work from home, leading to clashes in opinions in the wark-life balance among executives and workers.

Industries like restaurants and hotels, that require in-person interactions, have been hit the hardest by the Great Resignation. During
COVID-19, people who got stimulus packages and unemployment benefits when realized it was mare than their average income, did not

DataSource: @

Quit Rates (by Industry) released for Feb 2022
Quit Rates (by State) released for Jan 2022

Restaurants, bars, and hotel industries have

go hack to work due to this huge variance.

............ COVID-19 Start

Restaurants, Bars and Hotels

------------ 50% Fully Vaccinated in US

............ Omicron Start

Arts, Entertainment & Recreation

The arts, entertainment & recreation industry

been hit hard by the wave of resignation with a - havg seen a 3.0% quit rate in Feb 2022. The_
quit rate of 6.0% as compared to an overall 6.0% casino industry, for example, has seen the highest
national quit rate of 2.9%. Nearly 4.3 million turnover rate and have the largest number of
Americans quit their jobs in Feb 2022 as many oo, Lo unfilled jobs. However, Hollywood remains largely
people sought out higher wages amid the immune from this trend of quits.
6 00/ recovery from the pandemic, opted for lifestyle 5 - 3 0%
. 0 changes, or lacked affordable childcare 20% .
= 0.0% from 0.0% 0.0% V¥ -0.2% from
prevmonth ‘ - ) r T prev month
01/19 01/20 01/21 01/22 01/19 01/20 01/21 01/22

Though Information Technology and Setrvices is

Information Technology and Services

Manufacturing

Manufacturing is a salary-sensitive industry that
is prone to movement in labor. There is a shortage

not significantly affected (1.7%) but workers at
major tech employers are considering a jump to 2.0% % of hourly workers for industrial manufacturers and
smaller companies because of pandemic burnout o DGOD|§ are gging where the mo.ney_'\s. In Feb 2022,
that has forced many to re-evaluate their jobs and ' the quit rate in the manufacturing industry rose to
seek more control; resistance to being forced to 2.1%
1.0%
0 go to the office; and frustrations at working within 1.0% 2 7%
n 0 . . . n

vast bureaucracies where change is glacial and

A o2wfrom outside criticism is fierce. 0.0% 000 A 0.2% from

prev month ‘ ) ! ! prev month

01/19 01/20 01/21 01/22 01/19 01/21 01/22
Healthcare appears to be one of the sectors Health care and social assistance Retail Trade Retail is also seo\{er_ely affected by the wave of
most impacted by the “Great Resignation” of resignation (4.9%) in Feh 2022. The pandemic not
2021, but COVID-19 isn’t the only driver— 3.00% % only exacerbated existing challenges in their line
physician burnout from healthcare system issues 4.0% of work, from low wages and paltry benefits to
persists. Among those reasons was a lack of inconsistent hours and chronic understaffing but
communication or collaboration with 2.0 also made them rethink their work conditions and
2 8% management and administration. Currently, the > 0% 4 9% work-life balance
. quit rate is 2.8% in Feb 2022 in the healthcare 0% .
=0.0%from and social assistance sector. A 0.4% from
prev month o.0% 0.0% prev month

Source: Tableau Public, Nitin Paighowal, 2022
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https://public.tableau.com/app/profile/paighowal/viz/TheGreatResignationorGreatAwakening/GreatResignationorGreatAwakening

Source: Tableau Public. Justin Davis, 2019

At Minimum.

% of all U.S. hourly workers earning minimum wage or less

® 2002 #2003 * 2004 * 2005

® 2006 %2007 * 2008 #2009

s

#2010 s 2011 ® 2012 ®2013

® 2014 ® 2015 * 2016 ® 2017

Source: U.S. Bureau of Labor Statistics
Inspired by FiveThirtyEight's Ella Koeze

.


https://public.tableau.com/app/profile/justindavis/viz/AtMinimum/AtMinimum

% of episode w character

DATA: the wire

IHE WIRE

CHARACTER SCENE TIME

David Simon’s urban drama The Wire aired on HBO for five
seasons from 2002 to 2008. Not just another cop show, it
explores issues of race, poverty, crime and systemic corruption
through the lives of police, drug dealers, politicians and citizens
in dysfunctional Baltimore.

Across its sixty episodes, The Wireintroduces over 200 named
characters. Here are 100 of the most memorable. They are

compared by the amount of screen time in each episode (taller
peaks = more screen time). Hover over any character for more
details.

BODIE

Preston "Bodie” Broadus (portrayed by J.D. Williams)
Race: Black « Side: Criminal ¢ Ends Up: Deceased

o% - 52 s2 s3 s4 's5

40%

20%

0%

S5

| DESIGN: @matthewAntoline | FONT: vtks ink by douglas vitkouskas

Source: Tableau Public, Matthew Antdline, 2021


https://public.tableau.com/app/profile/matthew.antoline/viz/TheWireCharacterSceneTime3Dridgeplot/TheWireCharacterSceneTime
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https://public.tableau.com/app/profile/kevin.flerlage/viz/MarioKartCharacterOptimization/LandingPage
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COUNTY LEVEL BENCHMARKS

The Social Capital Index is consistently - and
strongly - related to a range of economic, social,
demographic indicators. With this map, you can
explore 25 indicators relating to employment.
income and poverty, education, health, age, and race
and ethnicity.

% adults graduated high school v

5 I, T o

Source: Tableau Public, Agata Ketterick, 2021



https://public.tableau.com/views/TheGeographyofSocialCapitalinAmerica/Dashboard1

"Which J's are you feeling today" - Nike Jordan Dataviz by Gianmarco Fretti

WHICH J's
ARE YOU
FEELING

TODAY?
A

Jordans v iconic

11848 models

1138 were Jordans 1

Every dot in the viz is a release

Read more v
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The Spells of Harry Potter

spells explicitly said aloud in the books, excludes non-verbal and implied magic
7' DH

4: GoF 3 °°tp 6: HBP
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1:5§ 2: CoS 54 73
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®
@
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Expecto Patronum 8@ @ & ® 00
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Word Position

Source: Tableau Public. Skyler Johnson, 2016


https://public.tableau.com/app/profile/skybjohnson/viz/TheSpellsofHarryPotter/HarryPotterSpells

A snowstorm that began in the afternoon of April 14, 1921 dumped 76 inches of snow - well over six feet -
on Silver Lake (Boulder County), Colorado within 24-hours and set the record for most snow in one day.

E T Another seven locations in the United States have recorded snowfalls over 60 inches within one day.
Ow a, x eme S NOAA tracks record snowfalls throughout the country dating back to December 1872 - a 27 inch blizzard in

Kings County, New York. Explore the map further for one-day snowfall records by county.

TOP 8 COUNTIES WITH HIGHEST ONE-DAY SNOWFALL
76 in | Boulder County, CO 4/15/1921

75in | Yuba County, CA 1/14/1952

70 in | Pierce County, WA 11/26/1955

67 in | El Dorado County, CA 1/5/1982

Even though counties
in the Northeast do
not hold records for
one-day blizzards, the
region gets plenty of
SNOW.

65 in | Alpine County, CA 3/31/1982

63 in | Siskiyou County, CA 1/2/1901

63 in | Clear Creek County, CO 12/4/1913
[) S ] \

62 in | Valdez-Cordova Census Area, AK 12/29/1955

The counties with the highest . Tropical Hawaii and
one-day snowfalls are home to Florida receive the least
mountainous terrain. amount of snow in the

country.

Source: Tableau Public. Agata Ketterick, 2020


https://public.tableau.com/app/profile/agata1619/viz/SnowfallExtremes/Dashboard1

Exploring and Explaining Data with
the Processing Environment

Visualizing

Source: Fry, Visualizing Data, O'Reilly, 2008, p5

acquire
parse
filter
mine
represent

refine

interact



DESIGNING VISUALIZATIONS

FRY'S VISUALIZATION DESIGN PROCESS

Choose a visual Add methods for
| | model such as a bar manipulating the data,
Obtain the data Filter & clean the data graph or tree filtering, coordinate views
acquire parse filter mine represent refine interact
Provide some structure Apply statistical Improve the basic
for the data methods to discern representation to make
patterns or place data it clearer and more
in a mathematical visually engaging

context

Source: Fry, Visualizing Data, O'Reilly, 2008, p5



DESIGNING VISUALIZATIONS

FRY'S VISUALIZATION DESIGN PROCESS

TN YR

acquire parse filter mine represent refine interact

~_ N S

Source: Fry, Visualizing Data, O'Reilly, 2008, p5
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Profile

Apps

Sharing

Preferences

Motifications

Promotions & Privacy
Manage Cookie Preferences
Purchase History

Export Data
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Export Data

* Export activity data

' l Download a copy of your activity and health data in one easy Zip file

From: {53 To: IS4 | Export Data

All et Your data sxport from 87°7/08 fo 477223 will be availabls untll 4/78:23.

Download a copy of your Runkseper data

* Download your data
I

Start Export

Your data download request has besn gueused for processing. Data requests are processed in batches on a daily
basis and usually available within 2 business days, but may take longer, depending on our bacldog.



EXPLORATORY ANALYSIS

Start off with a question or hypothesis
What's interesting?

What are the trends?

Anomalies?



QUESTIONS

What year was | most active?
Measures: longitudinal time, activity count

Am | running more or less over time?
Measures: longitudinal time, total runs, distance.

Am | getting faster or slower over time?
Measures: longitudinal time, average pace.

What day of the week do | run the most?

Measures: day of week, total runs, distance.

How does elevation change affect my pace?
Measures: elevation, average pace.



QUESTIONS

What year was | most active?
Measures: longitudinal time, activity count
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QUESTIONS

What year was | most active?
Measures: longitudinal time, activity count
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QUESTIONS

What year was | most active?
Measures: longitudinal time, activity count

Am | running more or less over time?
Measures: longitudinal time, total runs, distance.
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Country Data Country Data Country Data Country Data Country Data Country Data Country Data
Country Region Expenditures (US Dollars) Total Libraries Total Librarians Total Volumes Total Users
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Albania Europe 134,036 2,107 32 12,398,795 581,298
Algeria Africa 641,176 760 56 4,363,718 1430
American Samoa Oceania null 32 null 170,009 null
Andorra Europe 5,777651 39 6 222,869 16,596
Angola Africa null 62 null 392,870 null
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Armenia Asia 133,148 2,555 1430 30,935,507 13,615,227
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@ Country Country E E)((SEn[;:l;;‘.luaris). E Total Users
Marks United States 21,759,280,324 232,107,561
United Kingdom 4,585,212,280 38,498,469
Expenditures (US Dollars) & Automatic Canada 3,755,331,450 36,288,469
Japan 3,402,158,652 61,142,547
Germany 2,791,915,929 11,521,384
Color | Size | Text Australia 1,927,384,739 14,477,916
, France 1,857,796,885 12,814,122
Total Volumes ooe Q, Italy 1,785,377,616 22,576,988
Country Data (Count) DEED) || [T South Korea 1,234,464,524 438,235,848
Latitude (generated) o Netherlands 1,102,169,201 5,591,545
Denmark 752,339,642 2,541,602
Spain 704,295,300 18,753,442
Measure Values Switzerland 651,921,548 2,448,003
Measure Values Finland 636,508,657 3,915,122

South Africa 484,705,816

SUM(Expenditures (.. Tunisia 482,300,000 100,455
SUM(Total Users) Sweden 435,817,849 4,508,392

Norway 419,628,603 2,074,580
Belgium 311,814,353 3,388,405
Turkey 279,827,681 13,166,534
Poland 278,480,321 20,564,277
New Zealand 243,268,295 1,723,375
Ireland 200,357,592 1,742,237
India 186,956,633 550,179
Austria 182,404,250 1,559,109
Mexico 181,744,087 57,309,733
China 152,000,440 16,852,456
Greece 124,435,801 4,071,801
Romania 104,465,496 5,695,820
Malaysia 87,578,838 5,714,291
Hungary 87,327,354 3,395,952
Hong Kong 80,557,024 2,536,365
Portugal 77,783,835 3,206,805
Singapore 70,612,183 7,053,742
Slovenia 66,674,576 981,446
Czech Republic 63,305,946 3,407,241
Taiwan 59,264,831 26,444,220
Barbados 55,262,617 431,624
Russia 53,754,058 60,104,774
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WHAT COUNTRY HAS THE HIGHEST EXPENDITURES PER
LIBRARY AND PER USER?
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WHAT COUNTRY HAS THE HIGHEST EXPENDITURES PER
LIBRARY AND PER USER?

build a “crosstab” to address this question
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Marks Barbados 55,262,617 2,908,559 128 431,624 A
Netherlands 1,102,169,201 1,570,042 197 5,591,545
# Expenditures (US Dollars) & Automatic New Caledonia 8,571,877 714,323 12,246 700
* . o United Kingdom 4,585,212,280 542,821 119 38,498,469
+ Expenditures (3USD)/User . _ Tunisia 482,300,000 509,293 4,801 100,455
Color | Size | Text Ireland 200,357,592 414,819 115 1,742,237
# Total Librarians . o France 1,857,796,885 354,406 145 12,814,122
oo Denmark 752,339,642 339,503 296 2,541,602
Belgium 311,814,353 251,058 g2 3,388,405
Switzerland 651,921,548 250,932 266 2,448,003
Germany 2,791,915,929 222,552 11,521,384
United States 21,759,280,324 214,697 94 232,107,561
Latitude (generated) Guadeloupe 1,409,156 201,308 391 3,600
Longitude (generated) Measure Values Liechtenstein 1,668,946 185,438 29 57,334
Measure Values Canada 3,755,331,450 179,030 36,288,469

Australia 1,927,384,739 174,392 14,477,916
Singapore 70,612,183 164,597 7,053,742
" Andorra 5,777,651 148,145 16,596
Kenya 44,135,156 147,117 561,679
Italy 1,785,377,616 143,577 22,576,988
Hong Kong 80,557,024 136,076 2,536,365
Faroe Islands 232,288 116,144 5.600
Norway 419,628,603 104,672 2,074,580
Finland 636,508,657 104,346 3,915,122
Iceland 22,978,653 101,675 146,524
Greece 124,435,801 96,913 4,071,801
South Korea 1,234,464,524 91,571 438,235,848
Luxembourg 8,169,216 86,907 159,368
New Zealand 243,268,295 81,306 1,723,375
Japan 3,402,158,652 74,246 61,142,547
Sweden 435,817,849 67,948 4,508,392
Austria 182,404,250 67,682 1,559,109
Réunion 642,049 64,205 3,000
Slovenia 66,674,576 56,408 981,446
Portugal 77,783,835 55,049 3,206,805
Costa Rica 28,822,223 46,563 820,353
Puerto Rico 38,348,570 45,491 957,414
South Africa 484,705,816 42,496
Bermuda 1,103,000 39,393 118,508
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Total Users Detail = Tooltip
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Country Data (Count)

8 Data Source Total Libraries by Region | Sheet2 [ ® 0
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8,571,877
482,300,000
641,176
1,409,156
5,777,651
186,956,633
752,339,642
651,921,548
2,791,915,929
642,049
419,628,603
1,102,169,201
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22,978,653
13,766,957
1,857,796,885
243,268,295
1,927,384,739
55,262,617
4,585,212,280
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200,357,592
5,502,452
52,202
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183,434
435,817,849
21,759,280,324
311,814,353
68,033
1,785,377,616
44,135,156
66,674,576
25,103,260
3,402,158,652
8,169,216
518,032
232,288
38,348,570

Expenditures
($uUsD)/Library

714,323
509,293
844
201,308
148,145
TEE
339,503
250,932
222,552
64,205
104,672
1,570,042
104,346
101,675
1,895
354,406
81,306
174,392
2,908,559
542,821
67,682
414,819
4,034
26,101
179,030
6,551
67,948
214,697
251,058
13,607
143,577
147,117
56,408
23,885
74,246
86,907
266
116,144
45,491
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Expenditures _
($UsD)/User

12,246
4,801
448
391
348
340
296
266

214
202

Total Users

700 ~
100,455
1,430
3,600
16,596
550,179
2,541,602
2,448,003
11,521,384
3,000
2,074,580
5,591,545
3,915,122
146,524
87,953
12,814,122
1,723,375
14,477,916
431,624
38,498,469
1,559,109
1,742,237
50,000
500
36,288,469
1,841
4,508,392

232,107,561

3,388,405
800
22,576,988
561,679
981,446
385,085
61,142,547
159,368
10,128
5,600
957,414




PERHAPS USEFUL TO SEE THIS ON A MAP
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