Tableau Visualization -
Geographical Exploration



Example geographical questions

e Planning for the “Hydrogen Economy”

e How many hydrogen fuel stations need to be
built so that 70% of the U.S. population lives
within 2 miles of one?

e How many hydrogen fuel stations need to be
built so that there is at least one every 50 miles
on all of the interstate highways in the U.S.?



More examples

e “Point decisions”

e Where should we locate our distribution centers?
How many are needed to cover the population?

e Where should we build cell phone towers?
e Where should we build fire stations?

e “Line decisions”

e What route should we follow to get from A to B?

e Where should we build our next road? What
roads should we widen?



And some more...

e “Area Decisions”
e How should we divide up the country into sales
regions?
e How should we define the boundaries of voting
districts?

e Many decisions have a geographical aspect
to them

e If we see the decisions displayed on a map we
can judge their effectiveness more quickly

e We need to see the data driving the decisions
displayed geographically, too



Our Goals in This Section

e Understand Tableau basics

e Convey information about the data attached to points
e Aggregate sales data by zipcode and display on a map
e Explore data for geographical insights

e Use other visualizations to validate findings

e Explore data with visualization



To Get Credit For This
Recitation...

e Screenshot your completed visualizations when
instructed to in these slides

e Your final submission should include 3 visualizations.
e Submit a pdf with the screenshots onto Gradescope



Instead of Tableau.. you could
potentially use GIS packages

For GIS instructions, see here:

https://docs.google.com/presentation/d/1SAJ BiOl0Sal6fuhVp
SJkdsU-JNylde0OSAx1D01mxLw/edit?usp=sharing

Benefit: GIS is very robust for map-making

Cons: Tableau has a more modern UX, and is more likely to be
used in workplaces


https://docs.google.com/presentation/d/1SAJ_Bi0I0Sal6fuhVpSJkdsU-JNyIde0SAx1D01mxLw/edit?usp=sharing
https://docs.google.com/presentation/d/1SAJ_Bi0I0Sal6fuhVpSJkdsU-JNyIde0SAx1D01mxLw/edit?usp=sharing

Database Schema

| ! PartID

Zip I, 4 lQuantity
|| CustiD ——— ICustID
z s |Date

e Zip = 5 digit zipcode of dealer

e OrderType = “RR” (replenishment order)
or “EO” (emergency order)

e Quantity = quantity ordered by dealer

e Date = date ordered by dealer

e Price = unit price of part

e Name = part description

e UPC = uniform product code
(a useful classification of parts)




Downloads

Download the appropriate csv files from the course
webpage (we have 5), and put them in an easy to
access directory.

If you haven'’t already, download the student version
of Tableau - it is a free 1 year license.

After downloading, open the program.



Preliminary look at csv files

Open your csv files...

See what columns of each file may be able to join
with columns of other tables. We will need to bring all

csvs together!
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Importing data

B ooer On the left side of

Rk Tableau’s menu, choose
‘ | the type of data you are
S trying to import.

JSON file

Microso ft Access

For this lab, we are using
- csv files. Choose “more”
to find that option.

MySQL

Oracle

Amazon Redshift

i Import all csv files for the
lab.

Superstore




Joining data

Connections

customers

or_cier's
pairrtsr‘ 7

| Stﬁaéesr
leéqdes

| States (2)

Files

Use Data Interpreter

Data Interpreter might be able to
clean your Text file workbook.

B 2020-01-29T16...-ORIE3120.csv
BB customers.csv

B MediaType.csv

BB orders.csv

B parts.csv

B8 Rec03_solutions.txt

B8 States.csv

B testrecitation.csv

BB TonerltDown.csv

B ZipCodes.csv

J customers.csv

B | E Sortfields | Data source order
m # T ass
Zip CustID Order Type
39180 49138 RR
70434 49147 RR
70434 49147 RR
39218 49191 RR
39218 49191 RR
39218 49191 RR
37027 50502 RR
30080 50535 RR

carac oo

Order ID

10483851

10506660

10506660

10447711

10447711

10447711

10451352

10456830

anarc

ZipCodes.csv

orders.csv

Part ID

14300

7180

173720

167480

169420

172180

6060

11270

Quantity

<) | States.csv

CustID (order...
49138
49147
49147
49191
49191
49191
50502

50535

cacarc

parts.csv

Date

3/22/2002
3/22/2002
3/22/2002
3/22/2002
3/22/2002
3/22/2002
3/22/2002

3/22/2002

Name

SEAL,FRT WHLIN...

SWITCH,T/SIG

STRAINER,FUEL .

SHROUDKIT,ENG...
GASKET KIT,A/TR...
INDICATOR,M/TR...
GASKET,ENG FRT...

GASKET,OILFLTR ...

ooTanico oo oo

Price

9.22

25.30

4.42

55.69

95.32

2:31

13.18

2.05

Parf

Drag a csv from files (highlighted) to the diagram
on the top right one at a time, and inner join them

all on valid connections (see next slide).
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Joining data sets

) ZipCodes.csv - —(§) a States.csv
Join X
ordersesv | () | @ | (B | @D
Inner Left Right Full Outer
Data Source States.csv
State = State Abbreviation

Example above: inner join ZipCodes and
States

We look at the specifications, and know that “State” in
ZipCodes corresponds to “State Abbreviation” in States - and
select these two fields from the respective dropdowns.
Tableau might auto-join some tables for you.



Suggested join ordering

| customers.csv ':@:' ZipCodes.csv '\:@:) H States.csv

(@ ) orders.csv (@) parts.csv

Our workbook has the following set of inner joins:

e customers.Zip = ZipCodes.Zip

e ZipCodes.State = States.State Abbreviation
e customers.Cust ID = orders.CustIiD

e orders.Part ID = parts.PartiD

We want inner joins here (as opposed to
left/right/outer/unions) because we want each
entry to be unique and complete with data
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Check the number of rows

< = G G L -

Data Analytics ¢ | Pages iii Columng .
ke S Click to the “Sheet 1”
@ cusomersc Sheet tab (or any blank sheet)
== sai on bottom.
& ZipCodes.csv

Measure Names | L1l Automatic i

: &

ol Then, under “Measures”,
drag “Number of
Records” to the Marks
box called “Text” as

demonstrated to the
left.

Measures

> B parts.csv

> B ZipCodes.csv
=4 SalesValue
@ Latitude (generated)
@ Longitude (generated)
=4 Number of Records

# Measure Values




Verify number of rows

If you do not have 545,370 rows, please check your
work with peers or a TA.
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Begin Mapping

Drag “Number of Records” off the page to remove it
and return to a blank sheet.

Then look under ZipCodes.csv in the Measures
section. Select Latitude and Longitude
simultaneously and drag them onto the Sheet to see
a map populated.

Troubleshooting: T

e DO NOT grab
“Latitude (generated)” vgm
or “Longitude " et
(generated)”. " ity

e See next slide for
alternative S
instructions if the map
doesn’t appear. e




If Map Doesn’t Appear

Click on “symbol maps” under “Show Me”

éi} ﬂ v T 7)?)(

longitude
= Rows latitude

Sheet 2

. Il
= o) Illinois

iii Columns

-+

Imdnm

Oh»o A/./

L\f\ﬂ {\f West %3}

2P 57

§
)

Missouri > Virginia
Qx gv“w KLmJka R Virginia =
1> A g ;
.' o LREN WL Ry o—— & © %
LI . > 5 £y Ao s ©
S

== Show Me

For symbol maps try
150 © QIEEED
0 or more m

May use spatial measure in
place of geo dimension

18



Dimensions vs Calculated Values

Tableau initializes measures to be their averages
(rather than their individual values). Set latitude and
longitude to be dimensions to get their individual
values.

& L& G- g - W - 83 Z - (SR ) - o7 of
Data Analytics ¢ Pages iii Columns
i Filter...
% 22235503 = Rows latitude Show Filter
Filters

Dimensions
£ orders.csv
4 CustiD
= Date
4 OrderlD
Abc OrderType
4 PartlD
B parts.csv
Abc Name
# PartlD (parts.csv)
B States.csv
@ State Abbreviation
4 State Code
@ State Name
B ZipCodes.csv
@ city
@ state
® zip
Abc  Measure Names
Measures

B orders.csv
+  Quantity

Marks
O Automatic v
&
Color Size Label

Detail =~ Tooltip

5 ST

Format...
V Include in Tooltip

o) NNJ
Illinoy /

Attribute ZaS s \‘
v Measure (Average) > ¥ \est o 3 e \L[
Discrete F

Y“*i v Continuous

“¢ Edit in Shelf

Add Table Calculation...
Quick Table Calculation | R "
>

~  Remove

ST
I ..b%!- X
| ‘A‘”"“'o,‘." 3
|+ hsbemar. 1> gt TN el




Populate the map

Drag “Order ID” to the map to see a dot representing
each order.

You could also drag a number of different dimensions

over to see the dots populated, as our tables are
joined, and each has the unique location of the order

® State Abbreviation v

eeeeeeee

aaaaaaaaaa

rrrrrr




Adding more info

Color

Size

Label

CJ
sy F

Detail | Tooltip
SUM(Quantity)

BN Order ID

Drag a field you are interested in
(such as Quantity) to the Label
box.

Then mouse over any dot on the
map, and see the sum of order
quantity listed in the label flag.

Right click the green
SUM(Quantity) bar, and change
the Measure to “Count”, and see
how the label flag then displays
the count of the orders.
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Creating calculated fields

We want to know the total value of sales for each
order, SalesValue.

To compute it, right click on any measure or
dimension in the left “Data” sidebar, mouse over
create, and select “Calculated Field”. Enter the
following equation, click Apply, and see
“SalesValue” pop up under Measures.

SalesValue 8

I &

The calculation is valid.

o S%se ‘aalgih 7
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Displaying SalesValue

We want to quickly be able to see magnitudes of
SalesValue by site.

Drag “SalesValue” into the Size box, and see the
dots scale to size.

O matic
+ ) : & L
C Size Lab
rrrrr tion oS )
De Itip

il
I9X SUM(SalesValu..
B Order ID

werated) : A =
L A ome . e . E . ®
benerated) g .




Editing the scale

Right click the SUM(SalesValue) legend in the top
right corner and click “Edit Sizes”. Drag the “Mark
size range” slider and click apply to see how it
impacts your map. Leave the slider at a spot you

feel is appropriate.

SUM(SalesValue)
0
100,000
200,000
300,000
400,000
451,031
@
L J »
4 , Edit Sizes [SalesValue]
ey -
. - ey )
* ’ "-:.“'.'."
3 9SO D 9
i@ e
YRR . -
0 O ° . ‘
P




Adding more visual cues - color

Drag “State” to the Color box to color each dot by
state. Can you quickly tell which states have the
highest sales volumes?

Screenshot your completed map.

Mark
O Automatic
H &
Col Size Lab:

0% (g State

Detail  Tooltip : WAL

% United cA

B sumsalesvalu. ] States . : FL

‘ N

e ® - 1(¢

: »5‘. 0% M LA

9 se " ) - _'_.-_'

i ’ 5% S Ml

e [ RV

“gﬁ.;:d’ ‘ . NC

R ; OH

M PA

PR

M SsC

= TN

Mexico WA

Vi




Another visualization!

Now, we want to see the states by highest sales
volume, but without a map. Click = on the lower
menu bar to open a new sheet.

Drag the following attributes into the correct boxes
in the Mark tab:

Marks
O Automatic

&

Color Size Label

-

Detail  Tooltip

i state
ISX SUM(SalesValu..
T




Results

The resulting visualization should look like:

oTToC T

A & 4

.
M A
MS ; :
— IN I
H

Does this match what you discovered in the first
part of this lab? Screenshot your new visualization.
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Application

Say you’re running this business, and on June 16th
of 2002, you had record sales in Georgia. To
determine how to continue great sales, you might
ask why a large volume of sales happened in the
first place.

Data visualizations are here to help.

Start a new sheet here.
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Approaching the question

We only want data from 2002 and Georgia. We
should use the Filter. Drag “State Name” to Filter,
right click, Edit Filter, and only check the box next to
Georgia. Apply a filter to “Date” as well, and select a
range that shows you the summer of 2002 (exact
dates don’t matter).

We also know we want to look at SalesValue over
time.

So drag SalesValue to rows and Date to columns.
On Date’s drop down menu, change Year to Week

Number (make sure you choose Week Number and
not Week).
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Looking for more information?

Currently, we don’t see much (your visualization
should look somewhat like the image below). So
let’s see what information we can add - the Marks
options are great for this.

Start by dragging |-
“CustIiD” from

Dimensions (not |- - .
Measures) to
color.

Marks

If prompted,
select “add all
members”.

Week of Date [2002]

30



Looking further...

We can see the chart now separated and colored by
CustID. On June 16 - we see a single point much
higher than the rest of our chart. While this may be
hard to decipher, we can’t write it off as nothigg,

To find out | /
more about this |-
point - drag et
“city” and —
13 . 1) '
quantity” the
Label box. s
/\ oo
—— =




Conclusions?

Now we can quickly read off the chart that on June
16th, Atlanta placed a one-time, high-quantity
order. Click on “Atlanta” to ensure no other points
highlight - then we know it is Atlanta’s only order

for this date range.

This is as far as

we will take this
example, but .
think about what |-~ ~

you would look

at next to
discover what is
happening with
Atlanta’s sales.

ttttttt
333333

W 41424

41628
M 41650
41665

41935

42303
42358
42360
W 42375
42431

42700

42850

Screenshot this completed visualization.
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Area versus Line Chart

Here we’ve recreated the line chart we made, except as
an area chart, and pasted it below.

A line charts quickly

highlighted the anomaly;
however, the point can be
easy to miss, as it appears |
small, and near the top.

An area chart can point out |
the same observations. See |

the vertical line in the large
teal area? Again, that
should stand out to us.
Further investigation
would show you it is the
same point as previous. 33



When visualizations turn to art

Look at the following visualization made from this
lab’s data set. While it is pretty, what does it tell us?

This course does not
cover the fine details
of visualization
creation. But
remember that proper
labeling and logic -
why is each attribute
where it is, what are
calculated values
telling you - are the
foundations of a useful
visualization.

fstate ]

rice
PartiID (parts.c..

B

feel free to make this interesting visual with the specifications in the photo above if you'd like!
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And more...

This was a brief
introduction to Tableau.

You can do incredible things
with tableau like create a
map of a states “happiness”
ranking across years...

2012 RANK

1. Hawaii

2. Colorado

3. Minnesota

4. Utah

5. Vermont

6. Montana

7. Nebraska

8. New Hampshire
9. lowa

10. Massachusetts
11. Maryland

12. South Dakota
13.Wyoming
14.Virginia
15.Washington
16. Connecticut
17.Kansas

18. California

19. North Dakota
20.Wisconsin
21. Maine
22.1daho

23. Arizona
24.0regon

25. New Mexico
26. Delaware
27.Texas

28. lllinois

29. Pennsylvania
30. New York

31. Alaska

32. New Jersey
33. Georgia

34, Florida

35. North Carolina
36. Michigan
37.Rhode Island
38. Missouri

39. Nevada

40. South Carolina
41. Oklahoma
42. Indiana

43. Louisiana

44. Ohio

45. Alabama

46. Arkansas
47.Tennessee
48. Mississippi
49. Kentucky

50. West Virginia

2013 RANK

N AW N

o

EESE8°

v

1
1
1
1

4
5

o

7.
8.
9.

S ©

North Dakota
South Dakota
Nebraska
Minnesota
Montana
Vermont
Colorado
Hawaii
Washington
lowa

. New Hampshire

Utah
Massachusetts
Wisconsin
Maine

Alaska
California
Maryland
Arizona
Kansas

. Texas

lllinois

. New Jersey

Virginia
Oregon

. Nevada
. Georgia
. Delaware
. Idaho

Florida

. Connecticut
. North Carolina
. New Mexico

Wyoming

. New York

. Pennsylvania
. Michigan

. South Carolina

Rhode Island
Indiana

. Louisiana
. Oklahoma
. Missouri

. Tennessee
. Arkansas

Chio

. Alabama

Mississippi
Kentucky
West Virginia

AT QUINTILE

it QUINTILE




And...

Growth in Employment, 2005-2011

...visualizations such as:

——afce

‘WHAT WERE THEIR BIGGEST HITS?

[ [ [ [ [ ]
i A NalARN AR AR aA A NoAA AR N Al AARRN
o CPCEEY CEPFCEEE| CHC G Add o Y CEE

-~ o .l

8 N

i

é T I “\ T

&a N
e ] il

About Tableau maps: www.tableausoftware com/mapdata

% Difference in Employed Persons Select State:

-1000% T, ©0%%  (AD

The Cost of Attending the 2015 World Series Source: StubHub

A wisuglizavon of the lowest teket price per secticn
Pricas recordad the morning of each gams day
Lowest Ticket Price Per Scction - Click Color Legend to Highlight

W <5500 W 5500 $2K S2K - §3K W 53K .- 34K W = S4K W N/A

Game 3 - NY Game 4-NY Game 5- NY Game 6 - KC Game 7-KC

2. N
Z"» A\ é/,&,
ALEJ /

Q

KCleads3 -1 KCwond-1 KCwond-1
[Game not played) (Game not played)

Geme 1- KC Game 2 - KC

\\\\a///, ]

-/

A

‘Get In' Price (Z

ryansleeper.com
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Or entire dashboards such as:

2016 Summer Recap: A visualization of the noteworthy news from Memorial Day to Labor Day.
Headlines from FiveThirthyEight's weekday newsletter, Significant Digits "Sig Dig"

Select an icon below to highlight dashboard .'R
A - —
W  _ e
Politics t Economics Health & Safety Science & Technology Other
There were 65 newsletters this summer containing 387 headlines. Each day is represented by a column and each headline as a block. Select for link to article.
M. Jun Jul Aug Sep
m | |
H BENEYN EERNENEEECEEEEEEEEENEEEETE EEEEEEEEEEE [ | HEEEE B
EEEEEEE EEEE R EE"H EEEEEEES T EEEEEEEENEEE "EECHEER
EEEENEEEEEEEE EEEEEER EEEEEEEEEEEEEEEEEERT S EEDE 0 [ 1] ]| L
B CEEEEEEEEEEEEEEEEEE EEEE "EEEEEEEEEEEEEEEEEE ] SEEEERNE
EEEEER  CTERT AR T ENEEEEEEEEE "EEEE EET " EEEEEEEE || EEEEEEN
EEEER T EEER T EEEEEET T EEEEE T EEE AT EEEE T EEEEEEEEEE (]| (111l
%0 .———__—_‘\' [ X J 0000000GOGOGO
[ X J ( X ] [ X J
L X J 000000OOGOS
[ X J 0000000000
[ X J ( 1] eoe
[ X J [ X 1 ] (X J
[ X J (X 1] [ X J
00000OGOGOOGS ([ X J
10 000000000 oo -

o
5
3
8
3
g

un ul Al
Number of Headlines = J J ug

While politics was the category leader each full month of the summer, it saw its peak in July,

Politics was the most discussed category followed by = _ erts =nt and during the i and had its sli margin in August. August saw a spike of
economics during the summer of 2016 s t due to the Olympies.

Select bars to highlight ¥

Corey Jones | @coreyj34 | datahawk.weebly.com | data compiled from: fivethirtyeight.com/tag/significant-digits/ |

There were a total of 387 news headlines
highlighted by FiveThirtyEight. Of these stories, 275
had a U.S. focus (71%), and 96 had a global
perspective (25%). |16 stories could not be
determined for certain based on the description

given.
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Resources

There are many online resources and forums for
Tableau communities - a great starting place is:

https://www.tableau.com/learn

+f++-' +ableau Products Solutions Learning Community Support About

Learn it your way:
on-demand; five online,

Or IN-persoen:

Free Training Videos

o o ®

38


https://www.tableau.com/learn

