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Agenda

* Introduction

e Geographic analysis and definitions

* SAS Visual Analytics Infographics

e Exploring the main concepts and demoing in SAS Viya
e SAS Studio
e SAS Visual Analytics

 Moving forward with advanced maps in SAS Visual Analytics

e Conclusion



Geographic Analysis and Definitions

ﬁ Geospatial Data & @) Combine
v P . Art, design, science and technology.

Information that is portrayed on a map.

* Two dimensions: longitude and latitude only

e Three dimensions: above or below the earth

* Four dimensions: time
il Support
S=C Data analytics and graphics applications in
Geovisualisation decisions-making process.

Communicates geospatial information in ways
that, when combined with human
understanding, allow for data exploration and
decision-making processes.

Challenges

e Portray large-scale data and geovisualisation.

* Geospatial multi-scale data integration and
analysis.

Geographic Information System (GIS)
A computer system for capturing, storing,
checking, and displaying data related to
positions on Earth’s surface.




The Continuum between Geovisualisation and Analytics

Four Hurricane Storm Tracks with Major NC Impact - Wind in Miles per Hour by Storm Name
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Cancelled by Day Of Week ’x Flight cancellations and delays in the U.S. Reason for cancellation by frequency O
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The rise of global peratures pared to period 1950-1980 - is . e
at its highest level ever. According to Global Climate in 2015-2019, a A

report by the World Meteorological Organization (WMO), the five-
year period of 2015-19 has been the worst in terms of global
warming and resultant climate change impacts.
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https://youtu.be/RiFoAH-XWiY

Reaching for the stars with SAS Visual Analytics - SAS Support Communities

REACHING FOR THE STARS i e sssocised smersy
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A new reduction of the astrometric data as produced by the
Hipparcos mission was published in 2007, claiming

Nmﬁho.(‘d-p.-nhm

accuracies for nearly all stars brighter than magnitude Hp = ProBats of e [ wopesn Spece Agency § svinomet-«
8 to be better, bxuptoahqoc4 !hm-nlhootugmol s, Mpposuen. Foo sotulity sotnod bigh @ity

rnAc dats Sam N

cnuloguo

1907 ko Maech V993

Data ESA 1997, lhtummtmam ESA $-1200 Wﬂysao:mcwsawy

Design. Falko. Schuls@sas com, SAS

Last updete: Apefl 2022 ' EERRRR Sovhorn Howtuphere | ¢

Magninude Distribution  Spectrel Color
n Juhrasn Dimribution «

rnmcmm(mmmm A:cqnc.dm -

uthMthMMMMM!NW’
ono-m-dolf-phmu'nddu o °

NS Plew
THOT Kokt
70T Pherhad
75458 Cdawih
KNt
nav,
L2l
SN Adas

' - 106030 Nl
Mobrane 8 Y Cobins evdee . 19727 e

mtlcm staa)

et o Comeran Name Decloustuon (dog) Baght sscomsien (W = 2}

s sy
AL AL R
JIN00R)
asrsry
LA 1N
s
sTTM0)
“Swrmar
oI M
I3

wateroe
HWaQ8
wpoan
1nwuwn
“wanwsn
AR LOS3)
nmnem
wRns
nansa
DN

Brightest wtars in the catalogue
Sirlus  Canopus
Rigel Vega

Kentaurus —

b BV s
GAN PN PN GUN 9 mN

S e

S B s

Arcturus
-

Majretische  Sbnwen v

LA 2
m

3
i»
an
v

Observed stars per square degree, in galactic
coordinates. On the average these are 2.8 staes  *

- per square degree In the Hipparcos Catalogue.



https://communities.sas.com/t5/SAS-Visual-Analytics-Gallery/Reaching-for-the-stars-with-SAS-Visual-Analytics/ta-p/810063

Requirements for a Geovisualisation

A traditional map data set must contain at least three (3) variables:

el

.

Longitude (X) Latitude (Y) Identification

Variable (ID)

- Identification Variable (ID),
Statistic(s) or Information
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S
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Example of Geo-coordinate Map

ID Longitude Latitude ID Unit Sold Total Sales ($)
Ottawa -75.713 45.395 Ottawa 2,300 1,200,000
Toronto -79.363 43.689 Toronto 50,000 3,450,000
Windsor -82.990 42.287 Windsor 28,000 10,345,000
London -81.228 42.986 London 12,000 567,000
Belleville -77.395 44,192 Belleville 6,000 450,000
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Choropleth Geovisualisation

Choropleth map for sales by province in Canada

Sales by Province Code — Geo Region




Requirements for a Choropleth Geovisualisation

O €™ ¢

Identification
Variable (ID)

b

Longitude (X) Latitude (Y) Segment Sequence

Identification Variable (ID),
Statistic(s) or Information
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S
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Example of data needed for a Choropleth Map

ID
Ontario 1 1| -95.153151| 52.840573
Ontario 2 1| -94.977998( 52.948701
Ontario 3 1| -94.737225( 53.095931
Ontario 4 1 -94 5| 53.239418
Ontario ] 1| -94.269735 53.37722
Ontario 6 1| -93.954913| 53.555865
Ontario [ 1| -93.702754| 53.70601
Ontario 8 1| -93.629883( 53.750073
Ontario 9 1| -93.520524| 53.831454

Ontario has a total of 964,286 observations and
267 different areas.




Background Tile - OpenStreetMap
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Working With Maps Libraries in SAS and ESRI

MAPSGFK data is updated more
frequently.

MAPSGFK data sets standardize
the variables in the data set.

X and Y variables always contain
the projected values.

LONG and LAT variables always

MAPSGFK

@tain the unprojected vaIu?

SAS-ArcGIS Bridge

Enables you to work seamlessly
between ArcGIS and SAS.

Seamlessly pass ArcGIS data to
SAS.

Access to ArcGIS spatial data,
spatial algorithms, and powerful
mapping and SAS Visual
Analytics capabilities.

/ MAPS / MAPSAS \

Traditional Maps - data sets
contain outdated data. These
libraries will not be updated.

Contains X and Y only.

Some traditional maps have
unprojected LONG and LAT.

The MAPSSAS library points to

the same location as the
WAPS library. /




Let’'s Take a Deeper Look - MAPSGFK Library

ID ID1 SEGMENT X Y LONG LAT RESOLUTION DENSITY LAKE
CA-1001 CA-10 1| 0.47846154(-0.08423097| -52.937996| 48.17102 B 5 0
CA-1001 CA-10 1|0.47850072(-0.08420780| -52.934159| 48.170669 2 2 0
CA-1001 CA-10 1| 0.47850601(-0.08421955| -52.934425| 48.169945 B b 0
CA-1001 CA-10 1|0.47848968(-0.08424770| -52.936998| 48.169251 3 5 0 Canada dataset
CA-1001 CA-10 1| 0.47850018(-0.08424552| -52.936182| 48.168974 B b 0
CA-1001 CA-10 1|0.47850625(-0.08425884| -52.936478| 48.168151 3 5 0
CA-1001 CA-10 1| 0.47858 0 nedaon nooacal ao acco ; a
cA100l Ao AfYe| o b1 iDNAME IDINAME 1s0 1soALPHA2 1s0ALPHA3 conT 1soNAME [N
CA-1001 CA-10 1] 0.47gl €A-1001 |CA-10 Division No. 1 |Newfoundland and Labrador (124 |CA CAN 91 |CANADA
CA-1001 CA-10 1] 0.478] €A-1002 |CA-10 Division No. 2 |Newfoundland and Labrador [124 [CA CAN 91 |CANADA
CA-1001 CA-10 1] 0.47gl €A-1003 |CA-10 Division No. 3 |Newfoundland and Labrador (124 |CA CAN 91 |CANADA
CA-1001 CA-10 1] 0.478] €A-1004 |CA-10 Division No. 4 |Newfoundland and Labrador [124 [CA CAN 91 |CANADA
| CA-1005 | CA-10 | Division No. 5 |Newfoundland and Labrador [124 | CA CAN 91| CANADA
CA-1006 |CA-10 |Division No. 6 |Newfoundland and Labrador 124 |CA CAN 91|CANADA
CA-1007 |CA-10 |Division No. 7 |Newfoundland and Labrador 124 |CA CAN 91| CANADA
CA-1008 |CA-10 |Division No. 8 |Newfoundland and Labrador 124 |CA CAN 91|CANADA
CA-1009 |CA-10 |Division No. 9 |Newfoundland and Labrador 124 |CA CAN 91| CANADA
Canada_Attr dataset |ca1010(ca-10 |Division No. 10 | Newfoundland and Labrador [124 |CA CAN 91|CANADA
CA-1011 |CA-10 |Division No. 11 |Newfoundland and Labrador 124 |CA CAN 91| CANADA
CA-1101 [CA-11 |Kings Prince Edward Island 124 (CA CAN 91|CANADA




Choropleth Map of Canada by Census Division

ID ID1 SEGMENT X Y LONG LAT RESOLUTION DENSITY LAKE
CA-1001 CA-10 0.47846154|-0.08423097| -52.937996| 48.17102 8
CA-1001 CA-10 0.47850072|-0.08420780| -52.934159| 48.170669
CA-1001 CA-10 0.47850601|-0.08421955| -52.934425| 48.169945
CA-1001 CA-10 0.47848968|-0.08424770| -52.936998| 48.169251

POIygons for CA-1001 CA-10 0.47850018|-0.08424552| -52.936182| 48.168974

1
1
1
1
1
[ ] CA-1001 CA-10 1]0.47850625|-0.08425884| -52.936478| 48.168151
Census DIVIS|0n CA-1001 CA-10 1|0.47850353|-0.08428912| -52.938254| 48.166872
1
1
1
1
1

CA-1001 CA-10 0.47851214|-0.08429054| -52.937754| 48.166499
CA-1001 CA-10 0.47851273|-0.08430473| -52.938461| 48.165833
CA-1001 CA-10 0.47852651|-0.08430858| -52.937744| 48.165164
CA-1001 CA-10 0.47852929|-0.08432069| -52.938196| 48.164514
CA-1001 CA-10 0.47855027|-0.08432039| -52.936779| 48.163776

|00 (o [cofco|u|ca (oo |cojoo|m
N oo ||| [
=R i=Ri=Ri=Ri=Ni=Ri=Ri=Ri=Ri=Ri=Ni=]

proc gmap data = mapsgfk.canada
map = mapsgfk.canada;

id id; /*Census Division*/

choro id / nolegend;

run;

quit;




Choropleth Map of Sales by Census Division

Polygons by
Census Division

1D ID1 SEGMENT X Y LONG LAT RESOLUTION DENSITY LAKE
CA-1001 CA-10 1/0.47846154|-0.08423097| -52.937996| 48.17102 8 5 0
CA-1001 CA-10 1/0.47850072|-0.08420780| -52.934159| 48.170669 2 2 0
CA-1001 CA-10 1/0.47850601(-0.08421955| -52.934425| 48.169945 8 6 0
CA-1001 CA-10 1[0.47848968|-0.08424770| -52.936998| 48.169251 8 5 0
CA-1001 CA-10 1[0.47850018|-0.08424552| -52.936182| 48.168974 8 6 0
CA-1001 CA-10 1[0.47850625|-0.08425884 | -52.936478| 48.168151 8 5 0
CA-1001 CA-10 1[0.47850353|-0.08428912| -52.938254| 48.166872 5 4 0
CA-1001 CA-10 1[0.47851214|-0.08429054| -52.937754| 48.166499 8 6 0
CA-1001 CA-10 1[/0.47851273|-0.08430473| -52.938461| 48.165833 8 b 0
CA-1001 CA-10 1[0.47852651|-0.08430858| -52.937744| 48.165164 8 6 0
CA-1001 CA-10 1[0.47852929(-0.08432069| -52.938196| 48.164514 8 5 0
CA-1001 CA-10 1[0.47855027(-0.08432039| -52.936779| 48.16377/6 2 2 0,

Sales by Census

Division
CA-1101 5690267
CA-1102 12930949
CA-1103 7124543
CA-1201 14222087
CA-1202 11800400
CA-1203 52604483
CA-1204 5895182
CA-1205 2105678
CA-1206 14776255
CA-1207 2365106
CA-1208 3766812
CA-1209 35590651

-

proc gmap map = mapsgfk.canada

data = work.salesCD;

id id;

choro sales;

run;

\quit;

~

sales

/1 1-857
. S093-6182

=== 910- 1962
. 6218 - 7322

[ 1985 - 2872
. 7341 - 8761

. 2879 - 3993
I 8769 - 9998

. 4010 - 5092



Choropleth Map of Sales by Province

Sales by
Province

D1 sales
CA-10 0

CA-11 26138649 ru n;
CA-12| 184521380

CA-13 68176370

CA-24| 626005533

CA-35| 191765304

CA-46 80693395

out = work.provinces;

by id1; /*Province code*/

id id; /*Census division code*/

proc gmap map

data

CA-59| 715953251

CA-60 /7570923

work.provinces
work.salesProv;

cA-61| 276322547(| FUN,

CA-62| 2243293827

X

proc gremove data = mapsgfk.canada (keep = id id1 segment X Y )\
I

Sales by Province

CA-47| 20362971 T - v
CA-48 /7386109 Id Id 1'
- ID IDL  SEGMENT X Y LONG
CA-1001  |CA-10 1]0.47846154| -0.08423097 | -52.937996| ¢
L]
Ch Oro Sa IeS CA-1001 |cA-10 1]0.47850072| -0.08420780| -52.934159| 4¢
J sales [ 0- 19866432 I 26203280 - 76762031
CA-1001 |CA-10 1]0.47850601| -0.08421955 | -52.934425| 4¢ B 80964046 - 190675953 NN 274735023 - 2247372775
CA1001 _ [cA-10 1] 0.47848968| -0.08424770| -52.936998| 4¢ Novermber 2022
CA1001 _ |CA-10 1]0.47850018| -0.08424552 | -52.936182| 45.1009/4 5 o u
CA-1001  [cA-10 1] 0.47850625|-0.08425884 | -52.936478| 48.168151 8 5 0
uit . CA-1001 _ |CA-10 1]0.47850353|-0.08428912 | -52.938254] 48.166872 5 4 0| Polygons for
) CA-1001 _ [cA-10 1]0.47851214]-0.08429054| -52.937754] 48.166499 8 6 o]  Census
CA-1001 _ |CA-10 1]0.47851273|-0.08430473 | -52.938461| 48.165833 8 6 o  pivision
CA-1001 _ [cA-10 1]0.47852651| -0.08430858| -52.937744| 48.165164 8 6 0
CA-1001 _ |CA-10 1]0.47852929| -0.08432069 | -52.938196| 48.164514 8 5 0
CA-1001  [cA-10 1]0.47855027| -0.08432039 | -52.936779| 48.163776 2 2 0




Choropleth Map of Sales by Country

Sales by
Country

AD 136219

AE 3638396
AF 4995497
AG 510843
Al 174955
AL 1593326
AM 1904740
AO 4647843
AQ 0

proc gmap/map
data

mapsgfk.world
work.sales;

id id;
choro sales;
run;

AR |15884841|\_

Polygons by
Country

quit;

ID IDNAME SEGMENT LONG LAT X
AD |Andorra 1 1.725869( 42.502808| -17904.5' |
AD |Andorra 1 1.703392( 42.491107| -17905.3
AD |Andorra 1 1.669611| 42.505067| -17906.5:
AD |Andorra 1 1.656894( 42.467819| -17906.9
AD |Andorra 1 1.599332| 42.468434| -17908.9
AD |Andorra 1 1.581269( 42.450062| -17909.5'

v" World

v' World_attr
v" World_cities
v’ Etc.

Sales by Country

[ 562335 - 1150139
N 5294771 - 4984346

sales [ 0- 166804
I 1150592 - 2097680
I 4995497 - 9847673

[ 174955 - 557199
I 2125700 - 3180461
I 10143506 - 233661125

MNovember 2022



Choropleth Map in Viya Visual Analytics

caslib _all_ assign; in-memory for Visual
Analytics

cas ; Automation : Loading tables @@

SAS Visual Analytics Demo

proc casutil;
droptable casdata = “SalesCD" incaslib = "Public" quiet;
run;

Sales by Census Divisions code

proc casutil;
load data = work.SalesCD outcaslib = "Public"
promote casout = "SalesCD";

run;

proc casutil;
droptable casdata = "CanadaCD" incaslib = "Public" quiet;
run;

proc casutil;
load data = work.CanadaCD outcaslib = "Public"
promote casout = "CanadaCD";

run;

r
0.00 1.49

sales (billions)


https://azureuse011248.my-trials.sas.com/SASVisualAnalytics/

Data @ Example - On Cities Example - Provinces Demo

Goocoded Liude DEGREES) Geocoded Longitude DEGREES) .

Ontario Windsor 42.295

-82.992
Ontario Londan 42.981 -81.236
Ontario Toronto 43.649 -79.380
Ontario Belleville 44.168 -77.372
Ontario Ottawa 45.421 -75.697

[ v Gy ] s | Unisad

Cntario London $567,000 12,000
Ontario Ottawa $1,200,000 2,300
Cntario Toronto $3,450,000 50,000
Ontario Windsor $10,345,000 28,000
Ontario Belleville $450,000 6,000

Sum: $16,012,000 Sum: 98,300




SAS® Visual Analytics - Explore and Visualize

#| Editin VA_01_example geocodeCities ON @ :
g _01_ L L
3 Demo +
Data :
o

Drat; Options

GEOCODED_ONTARIOCITIES -
) - ey Geocoded Ltude (DEGREES Geocoded Longhucde DEGREES) ———» g
Objects Windsor 42.295 -82.992 Roles

+ Mew data item London 42.981 -81.236
& Toronto 43.649 -79.380 G
399588 | Category Belleville 44.168 77.372 hetene
= ] _MATCHED_ - 1 Ottawa 45.421 -75.697 §§

Rules

Outline [l countrylD -1

[l Demo_City - 5
@B ) \g
Reviow [ Demo_Province - 1 Filtars
[l ID1name from map dataset - 1
[ 1SO Country Name - 1 i
v Geography Ontario London $567,000 12,000
] Ontario Ottawa $1,200,000 2,300
© city-5 ~ Ontario Toronto $3,450,000 50,000
MName: Ontario Windsor $£10,345,000 28,000
city Ontario Belleville $450,000 6,000
Classification:
uGcaamniny) Sum: $16,012,000 Sum: 98,300
Catego
® gory
Geography
—

& Frequency
& Geocoded Latitude (DEGREES)

& Geocoded Longitude (DEGREES)

- Clear selection I T




Edit Geography ltem

Name: 1 OO% mapped

@ l review:

Based on: Scatter v

@ city o

Geography data source: oy ° B
Latitude and longitude in data v , ® 7 j"o':i ’

Latitude (y):*
& Geocoded Latitude (DEGREES) v

Longitude (x):*
& Geocoded Longitude (DEGREES) v

Coordinate Space:

World Geodetic System (WGS84) v

Cancel

B ® | 6DayslLeft



(i

Edit Geography ltem

Based on:

@ province

Geography data source:

Geographic name or code lookup v

Name or code context:

Subdivision (State, Province) Names v

Country/Region:
Canada v

1 00% mapped

Preview:

Scatter

6 Days Left




SAS® Visual Analytics - Explore and Visualize

Editing

«  Data

VA_01_example_geocodeCities_ON

Example - On Cities

Example - Provinces @ Demo +

Data o . . . .
Sales by Province - Geo Region Sales by City Sized by UnitSold - Geo Cluster
p— s
u Nowas Laval
Mentréal
15K ALBERTA SASKATCHEWAN MANITOBA Quitstc NEWFOUNDLAND Labradar \ & {
0 181A 560 \
= LABRADOR
Suggest \ b Iacwborsugh
\ R SR nrt Lo
\ s JOLQDLO / oy P
= \ ‘, . o %
o] VIASHINGTON AT ) L M
Outli / PR \
b MONTANA DAY MINNESOTA J 2urtngten A Coneant
IDAHO u ; sodbis e earttors 84 Cobermys Sprocise Nenchar
fre—" Soum 1 = ; s ooy g o
IE WYOMING it = oy . b e Maptetats DOperistrastMag
Review —
| 50K-e
$16M 1.7M $11M UnitSold
sales sales (Sum)
’ :
Sales by City Sized by UnitSold - Geo Bubble , Geo Map of Selected Items - Geo Region-coordinate
e — '3
A\~ Saint-Alexis-
'™ Drummondville
omg  orumman o
oy 4 MnTl sherbrooke- bl R ALBERTA SASKATCHEWAN MANITOBA 1
NS MICHIGAN \ L g C(.er)';':;l QUESEC le!n‘t::,nmnu 1 n.’l’.v‘.':llh."
5 LASRADOR
Py ‘ varrie penorongn Belleville :
Bay | Toront@wmarke @ i ®
Loke Michigan 1 VERMONT
Milwausee Rapias v 7 : - f @ WASHINGTON oAKoTA ¢
B Rapids 4 sornia T Manchester. MONTANA MENNESOTA rattawa
Xeacthy Wirrel £87 LowSGn e o S :‘;:: Albany Nashua JRA el i@t
1 . Bost OREGON XOTA Londo
LI Ann Artor - cmsh'",' “Erie A S WYOMING 2 3 2 Belleville
Rbckond™ ¢ hic South i
T nend Toledo : : : ; . Windsor
Aurora i ] T Cleveland Seraneon 2 e O ’";;'u:‘u,\ ap 5
sok —e—
! 5 9 ' I : sok-@
$450K $10Mm S10K—8 $16.012 $2 $4 $6 $8 $10 2:3K—e
sales UnitSold sales (millions) sales (millions) UnitSold
- Safari B ® | 6DayslLeft

»
Data Roles
T v
Cptiong

Geo bubble - city 2
v Geography
@ city

v Size

& UnitSold

v Color

& sales

&

Roles

G

Actions|

#>

Rules

Filters

v Data tip values
@ city
& sales
& UnitSold
+ Add

v Data labels

+ Add

v Hidden
+ Add

v Animation

+ Add

1

Ranks



Data Example - On Cities

Example - Provinces  } Demo

Sales by Province - Geo Region

KUJALLEQ
Hudson
Bay
BRITISH ALBERTA SASKATCHEWAN MANITORA QuEBEC NEWFOUNDLAND tobrodor
COLUMBIA AND Sea
LABRADOR
WASHINGTON il ‘
H. DAKOTA
MONTANA MINNESOTA
IDAHO
SOUTH
OREGON DAKOTA
WYOMING
NEBRASKA
UTAH. coLorano
e
NEVADA United MISSOURI Washington
CALIFORNIA States Map data

$16M

sales

Sales by City Sized by UnitSold - Geo Bubble

onTounn
isiunid

Ottawa e

Ouge Montréal
salnt-jean-
sur-Richeliou
Y s =
7
Lake\Huron /
g
Barrie . ;/
: Peterborough Belleville .~
\ Newmarket b ""',‘1“"’
\ Markhanl OTQELO /( VERMONT
/
Loke Ontaric
\ [ e
/ % Miss
/ Kitchener / \
/ Burlington \
/ < Rochester
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Loading Custom Polygons in Visual Analytics

Census Geography (Statistics Canada)

Figure

Example of a cartographic boundary
file and a digital boundary file
(provinces and territories)

Canogragiee trowi iy Thes Dt 1l Dot ary Nane



https://www12.statcan.gc.ca/census-recensement/2016/geo/index-eng.cfm

Importing Shapefiles

@mapimport datafile = “/home/kd/lcsd000b21a_e.shp”

out = work.statCanPolygons;
run;

proc gproject data = work.statCanPolygons
out = work.UnprojData
from = "EPSG:3347"
to = "EPSG:4326";

id csduid;

run;

data work.CanadaCSD;
set work.Unprojdata;
seguence = _n_;

run;

= =

4 lcsd000b21a_e.dbf )
™ 1csd000b21a_e.prj
+) 1csd000b21a_eshp
lcsd000b21a_eshx
lesd000b21a_exml )

EPSG.io: Coordinate Systems Worldwide

Statistics Canada Lambert - EPSG:3347

World Geodetic System 1984 - EPSG:4326


https://epsg.io/

Loading Custom Polygons Maps in Visual Analytics

SAS Visual Analytics Demo



https://azureuse011248.my-trials.sas.com/SASVisualAnalytics/

SAS® Visual Analytics - Explore and Visualize
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SAS® Visual Analytics - Explore and Visualize
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From an Address to a Specific Polygon ID

Department Address City Province Country
Canada Revenue Agency YT 300 Main Street Whitehorse |Yukon Canada
Canada Revenue Agency BC Vic. |1415 Vancouver Street Victoria British Columbia |[Canada
Canada Revenue Agency BC Van. |468 Terminal Ave Vancouver |British Columbia |Canada
Canada Revenue Agency AB 9700 Jasper Avenue Edmonton [Alberta Canada
Canada Revenue Agency ON 441 University Avenue West [Windsor Ontario Canada
Canada Revenue Agency NS 100-145 Hobsons Lake Drive |Halifax Nova Scotia Canada

Proc Geocode

Department Address City Longitude Latitude
Canada Revenue Agency YT 300 Main Street Whitehorse | -135.055974| 60.71957152
Canada Revenue Agency BC-VIC 1415 Vancouver Street Victoria -123.355785| 48.42679649
Canada Revenue Agency BC VAN [468 Terminal Ave Vancouver | -123.094106| 49.27160868
Canada Revenue Agency AB 9700 Jasper Avenue Edmonton | -113.486536| 53.54278264
Canada Revenue Agency ON 441 University Avenue West |Windsor -83.0438512| 42.31649555
Canada Revenue Agency NS 100-145 Hobsons Lake Drive [Halifax -63.6749374| 44.64124729

?

D

Identification
Variable (ID)

| omd | el | e | el

Proc A
Ginside B
B

—> -
D

E




From an Address to a Specific Polygon ID (2)

-

run;

~N

proc ginside data = work.craOffice
map = work.canadaCSD
out = work.craOfficeCSD;
id CSDUID;

SAS Visual Analytics Demo

Assigning the proper Census Subdivision (CSD) code

Department

Address

City

Longitude

Latitude

Census Sub-Division

Canada Revenue Agency YT 300 Main Street Whitehorse | -135.055974| 60.71957152 ?
Canada Revenue Agency BC Vic. 1415 Vancouver Street Victoria -123.355785| 48.42679649 ?
Canada Revenue Agency BC Van. |[468 Terminal Ave Vancouver | -123.094106| 49.27160868 ?
Canada Revenue Agency AB 9700 Jasper Avenue Edmonton | -113.486536| 53.54278264 ?
Canada Revenue Agency ON 441 University Avenue West |Windsor -83.0438512| 42.31649555 ?
Canada Revenue Agency NS 100-145 Hobsons Lake Drive [Halifax -63.6749374| 44.64124729 ?

=

Census Sub-Division

6001009
5917034

5915022

4811061

3537039

1209034



https://www.sas.com/profile/ui/#/sign-in?fromURI=https:%2F%2Fauth.sas.com%2Fapp%2Fsasinstituteinc_ssologinsascom_1%2Fexk32x17z3ddVtwmJ2p7%2Fsso%2Fsaml%3FSAMLRequest%3DnVRbb9owFH7vr4j8DrnR0lqAlFFNY%252BomBqwPe6kOzklrzbEzH6fQ%2FfrZgTKmdUziLTr5fPzdkhFBrRpetO5JL%2FBHi%252BSiaFsrTbx7M2at1dwASeIaaiTuBF8Wn%252B541k94Y40zwih2MbsdM8qSK8yu8zyBBFIoy8EQLkV1I4ZDcbO%252BKnE9rPKqAshYdI%252BWpNFj5tewaEbU4kyTA%252B38KMmyXpr2ksEqzfngkqfX31h066lJDa479eRcQzyOwfPuE1BfmDqGpon9s%2FR7pGsdSi0eiIwyj34E5CEPaYzb73m2TYc%2F87K8d5v6Y9YMY4%252BKg1wWvTdWYOfGmFWgCAO5ORDJZzxM5nvZ76QupX487dF6ByL%252BYbWa9wrrZAXCsaggQhvUTI2mtka7RPssBX5d3P3W13E%2FCDQN6kD19URco4NCSSAvy21wHVPDJhejIIV3ntqjLE%2FThFc6bHLy8lF8tH1%2FV8M%2F%252B32z27lRUryc05%2Fgew3u3%252Bi0n3YTWfaqDsqxBqmKsrRIxKLlPFD40oKSlUT7Hwe9%252B0qZzdQiOB%252Brsy2yyU7Zn1oOAvffBpZdN3wAzjt%252BjtCpqRuwkkKLcRuaMNnldbx4qnwcC6zOSe8kTHARVvtx6PTG2DJ0GYUXtrKgqTHW7RN%252Bi8%2FBozft8GbFf%2F9OJr8A%26RelayState%3Ds206e28330a0a1add47a5cf9c77c9b6deb7f3ffaa2

SAS Procs Related to GIS (A Review)

Compares a data set of Xand Y
coordinates to a map data set
containing map polygons.

Enables you to reduce the
number of points in the data set.

* Converts Esri shapefiles into SAS map data sets.

* Adds geographic coordinates to
Geocode data sets that contain information
such as street addresses. The

Ginside
coordinates typically represent the

Geovisualisation center of a geographic region.

Procedures
* Enabl to ch h
Greduce Gproject nabies yf)u © CNOOSE C?W
geographic maps are projected.

Mapimport

Gremove

* Enables you to remove boundary lines within a
map.



Advanced Maps in Visual Analytics

Geo Bubble Geo Line-Coordinate

Geo Cluster Geo Network

SAS Visual Analytics Demo

Geo Contour Geo Pie

Geo Coordinates Geo Region

Geo Line Geo Region-Coordinate



https://www.sas.com/profile/ui/#/sign-in?fromURI=https:%2F%2Fauth.sas.com%2Fapp%2Fsasinstituteinc_ssologinsascom_1%2Fexk32x17z3ddVtwmJ2p7%2Fsso%2Fsaml%3FSAMLRequest%3DnVRbb9owFH7vr4j8DrnR0lqAlFFNY%252BomBqwPe6kOzklrzbEzH6fQ%2FfrZgTKmdUziLTr5fPzdkhFBrRpetO5JL%2FBHi%252BSiaFsrTbx7M2at1dwASeIaaiTuBF8Wn%252B541k94Y40zwih2MbsdM8qSK8yu8zyBBFIoy8EQLkV1I4ZDcbO%252BKnE9rPKqAshYdI%252BWpNFj5tewaEbU4kyTA%252B38KMmyXpr2ksEqzfngkqfX31h066lJDa479eRcQzyOwfPuE1BfmDqGpon9s%2FR7pGsdSi0eiIwyj34E5CEPaYzb73m2TYc%2F87K8d5v6Y9YMY4%252BKg1wWvTdWYOfGmFWgCAO5ORDJZzxM5nvZ76QupX487dF6ByL%252BYbWa9wrrZAXCsaggQhvUTI2mtka7RPssBX5d3P3W13E%2FCDQN6kD19URco4NCSSAvy21wHVPDJhejIIV3ntqjLE%2FThFc6bHLy8lF8tH1%2FV8M%2F%252B32z27lRUryc05%2Fgew3u3%252Bi0n3YTWfaqDsqxBqmKsrRIxKLlPFD40oKSlUT7Hwe9%252B0qZzdQiOB%252Brsy2yyU7Zn1oOAvffBpZdN3wAzjt%252BjtCpqRuwkkKLcRuaMNnldbx4qnwcC6zOSe8kTHARVvtx6PTG2DJ0GYUXtrKgqTHW7RN%252Bi8%2FBozft8GbFf%2F9OJr8A%26RelayState%3Ds206e28330a0a1add47a5cf9c77c9b6deb7f3ffaa2

Examples

SAS® Visual Analytics - Explore and Visualize
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Example (1): Geo-Region Coordinates Map

Sales by Province Code and Office - Geo Region-Coordinate

Spspergen

w
AVANNAATA
oampos
i
TROMS
aa FINNMARK

s QeqtntaLx
YT

o acqarra
CA-60 CA-61 : §

Iatand
ALASKA

vAsTERBOTTENS
LAN

TRoNDELAG recnysn
wuALLEq
osio ~
. - Helsink
i AR Stocshalm
scomant

ABAPOBCKME AN =

CA-47 | CA-46 / } Y

i ! 1reland ENGLAND Bertin o
London | Hrdectine
CANANVHE KA :
N CA-35 . coins un
¥ aris
® 5 ~” "\ . e
eom—— Pt .
p MONTANA MINNESOTA 5

P woano =

ey SR MicHiGAN %y = Gl

; o o | N CA"2

weshasKa
[ : . ] ; : : : ||
$20 $40 $60 $25 $50 $75 $100 1
sales (millions)

sales (millions)

~

n \Q

sioiy '
Reaion - Provinces code Scatter - Office - Gecaraphy i i




|Z| Editing

Data

I

Objects

[}

Suggest

Outline

Review

Example (2): Geo Pie

SAS® Visual Analytics - Explore and Visualize
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Example (3): Network on Map

SAS® Visual Analytics - Explore and Visualize

Editing VA_04_last_examples 3} N 2 |
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Example (4): Display CRA Regions

by CRA region by Province CRARegionsand HQ : data +
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Display CRA Regions

Canada Revenue Agency Regions
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Conclusion - Takeaways

v" SAS Visual Analytics bring accelerated meaningful interpretability

Easy-to-use platform / visualisations
Provides best practices templates that enable a quick, consistent start to building Visualisation including: Graphs,
Dashboards and Reports

Point and click comprehensive environment for multiple different communities of personas:

Integrated platform with geovisualisation
»ESRI files
» Integration of R programming and Python scripts from SWAT

Return of Investment (ROI) versus Minimum Viable Product (MVP)
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Do More With Data — En faire plus avec les donnees
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Q1 - Difference between each Projection Type

Albers' Projection

Lambert's Projection

Gnomonic Projection

Projection: ALBERS

parallel1=30 parallel2=60 latmin=0

Projection: LAMBERT

latmin=30 latmax=75 longmin=-45 longmax=25

Projection: GNOMON

polelat=0 latmin=-40 latmax=45 longmin=-60 longmax=30




Q2 — Sales by Census Subdivision for PEI

sales by CSDUID
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