Presenting Data Effectively

Basics of Data Visualization
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Twelve-Year Revenue Summary

Construction Phass Ongoing Operations
Year 1 Year 2 Year 1 Year 2 Year 3 Year 4 Year & Year & Year 7 Year 8 Year 8 Year 10 Total
Operating Revenuse
Field rental revenues - - $801.700 F801.700 801,703 S44, 100 F044,100 F044,100 F044,100 3644,100 3644100 $644 100 57,213,800
et concession revenues - — $5682,.600 55682,500 582,500 F401,800 F401,800 F401,800 F401,800 3401,800 401,800 401,800 4,500,100
Total operating revenues — —|  $1. 464 200 $1.464 200 §1.464.200 §1.045300 51045900 51045900 %$1,045900 $1,045900 $1,045900 $1,045900) $11,713,900
Tax Revenue

Total Primary Operations Impact 5357.000 §357.000| §2.817.B20 52.817.820 J2.817.B20 52,026,500 52,026,500 52,020,500 52,020,500 52,028,600 32028600 $2.026.500| 523352060
Sales tax B277.750  82VV.TE0| $1.603.700 $1.803.700 31,603,700 51.146,8900 51,146,900 51,146,800 31,140,800 %1,148,800 3$1.148.000 3$1.146.000) 513,384,000
Use tax $11.1650 511,150 A, P, T A MIA WA MiA A Pl & T §22,300
City impact fees 62,500 BE2. 500 A, P, T A MIA WA MiA A Pl & T $125,000
Bed tax A M/A&|  $1,105.8580 $1.105.650 §1,105,650 §788.750 F782.750 788,750 $788,750 $780,750 $780,750 5788, 750 38,845 200
Utility tax A A 20,100 320,100 320,100 320,100 520,100 520,100 320,100 20,100 20,100 520,100 $201,000
Leass tax A MIA 22,500 322,500 322,500 522,500 $22.500 $22,500 $22,500 522,500 522 500 522,500 $225,000
State shared revenue 55,600 $5.600 §65.870 $65.870 305,870 7250 347,250 347,250 347,250 47,250 F47.250 47,250 5530,660
Secondary impact from DIRECT employees 17,200 517,200 $150,140 5150,140 $160,140 107,700 F107.700 F107,700 F107,700 3107, 700 3107, 700 3107700 $1,238,720
=mployes spending sales tax 56,200 348,800 H64. 080 F64.880 F64, 880 e, 620 46,620 46,620 348,620 48,620 548,620 468,620 $538.880
Residents property tax 53.550 $3.550 545,870 45,8670 45,670 $32,750 32,750 $32,750 $32,750 532,750 532,750 532,750 $373,360
State shared revenue 54,850 4,850 530,480 338,480 338,480 528,330 528,330 528,330 528,330 528,330 528,330 526,330 $320,480
Secondary impact from INDIRECT employess $6.350 8,350 535,850 $35,850 $35,850 525,810 $25,810 $25,810 $25,810 525,810 525,810 525,810 F301,220
Employes spending sales tax 33100 $3.100 F17.440 F17.440 317,440 $12,520 $12.520 $12,520 §12.520 12,520 12,520 512,520 F1408,160
Residents property tax 31,450 $1.450 38,370 $8.370 $8.370 sG6,010 56,010 56,010 6,010 8,010 $6.010 $6.010 70,080
State shared revenue 51.800 $1.800 510.140 $10.140 310,140 &7.280 57.280 &7.280 7,280 7,280 F7.280 37.280 $54.880
Secondary impact from INMDUCED employees $B8.150 $8.150 43,300 43,300 43,300 F31,080 531.080D 531.080D 531,080 531,080 $31.080 531,080 $363, 760
Employes spending sales tax 53,900 3,800 520,680 320,680 320,600 314,850 514,850 514,850 $14,850 514,850 514,850 514,850 $173,820
Residents property tax 51,950 31,850 510,420 310,420 10,420 §7.480 57 480 57,480 $7.480 37,480 F7.480 57.480 87,520
State shared revenue $2.300 $2.300 512,180 12,180 312,180 58,750 58,750 §8,750 58,750 58,750 $8.750 $8.750 102,420
Total Secondary impact from operations employees| 331,700 F31,700 $220,380 §220,380 F220,380 F164,500 F164,500 F164,500 F164,590 3164,590 3164590 31684, 6550 F1,803, 700
Employes spending sales tax F15.800 15,800 $103.110 §103.110 §103.110 373,800 373,800 73,000 73,000 73,0290 73,020 573,880 $858.860
Residents property tax 54,850 0,850 F64.480 F64.480 F64.480 G, 240 46,240 346,240 348,240 48,240 548,240 45,240 $530,860
State shared revenus 58,950 8,050 561,820 $61.220 $81,220 4, 360 544,360 544,360 344,360 544 360 544 360 544 380 $513,880
Total tax revenues $388,700 $388,700| $3.047.210 §3.047.210 §3.047,210 $2. 191,090 82191090 §2 191,090 %2191,080 $2131,090 $2,191,090 §2,191,090| %25 258 660




2015 - Mesa Industry Breakdown - By Number of Jobs
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Effective Data Visualization

1. Easily understood and interpreted
2. Focuses attention on what matters

3. Tells a story



A Little Brain Science

Early Working Long-Term
Attention Memory Memory
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Planning Considerations:
Analyze your Audience




Considerations

* s the audience technical or not technical?

* How will the information be delivered to them?

e How many points in time do they need?

 What are the possible comparisons they might like to see?

* Are viewers expecting a story?
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What Kind of Data Do | Have?

Categorical Ordinal

One or more variables One or more variables

No intrinsic order Clear ordering of variables
Ex. Male and female Ex. Low, medium, high




940,000

920,000

900,000

880,000

860,000

840,000

820,000

940,000
920,000
900,000
880,000
860,000
840,000
820,000
800,000

780,000

o

Which Chart do | Choose?

4 5 6 7 8 9 10

B 1900 male ® 1900 female

e [ ]
{ ]
[ ] PY ®
[ ]
® o
PY [ ]
[ ]
4 6 8
® 1900 male @ 1900 female
2 3 4 5 6

e 1900 male

e 1900 female

7

12

940,000
920,000
900,000
880,000
860,000
840,000
820,000
800,000

780,000

0

1 2 3

a0 m]l] 2 3 54 u5 w6 w7 n8 w9 w10



Part-to-Whole Patterns

Science
35%




Part-to-Whole Patterns
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Part-to-Whole Patterns

Science
24%

v"When to use

v’ Categorical data--order doesn’t matter

v’ Proportional or percentage data
v" Quick, overall impression

v'Do:

v’ Calculate percentages: Everything adds
up to 100%

v’ Use for single point in time
v’ Label in the chart

v'Don't:
v’ Use negative percentages
v Use more than 5 slices
v’ Use 3-D, leader lines or legends
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Just Say No to 3D!

Actual Area
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Part to Whole

Works best with categorical rather than ordinal data

Strongly
Agree

20% Strongly Disagree Strongly
Agree Agree 30% Disagree
20% 40% 10%

Disagree,
30%



Part-to-Whole Patterns

Series 1
38%

v'"When to use:
e Display more slices than a pie
* Nested data
e Hierarchical data
 When space is contained

v'Do:

v'Use color to highlight

v'Use banners to display hierarchy
v'Don’t:

v'Use when there is a big
difference in the magnitude of
measured values

v'Use negative values



Tree Map

Part to Whole

v'"When to use:
v'Display more slices than a pie
v'Nested data
v'Hierarchical data
v'"When space is contained
v'"When values can be aggregated

v'Do:

v'Use color to highlight

v'Use banners to display hierarchy
v'Don't:

v'"Use when there is a bi
difference in the magnitude of
measured values

v'Use negative values



Ticket Sale Types (Online, Phone, In Person) 2012-2016

2012 2013 2014 2015 2016

| want to compare
overall ticket sales in
each year as well as
sales by ticket type




Compare a Few Categories

May Jun Jul Aug

Top 10 Mesa Employers by Number of Employees

Banner Health System
Mesa Public Schools
Boeing

City of Mesa

Mesa Community College
Gilbert Unified

Kroger (Fry’s)

Drivetime Automotive
County of Maricopa

Sept Oct
Santander Consumer USA inc.

Pineapple

Peach

Cherry

Banana

Apple

Pear



Comparing Categories

Top 10 Mesa Employers by Number of

Banner Health System

Mesa Public Schools

Boeing

City of Mesa

Mesa Community College

Gilbert Unified

Kroger (Fry’s)

Drivetime Automotive

County of Maricopa

Santander Consumer USA inc.

Employees

OMB FY '16-17 Actuals to (in
hundreds of thousands)

projct Management prograr [
performance Excelence GGG
Operating Budget Management |

Forecast Management R
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Bar Chart Comparing Categories

Top 10 Mesa Employers by Number of Employees

Top 10 Mesa Employers by Number of Employees

Banner Health System

Mesa Public Schools

Boeing
City of Mesa
Mesa Community College
Gilbert Unified
Kroger (Fry’s)
Drivetime Automotive l
County of Maricopa .

Santander County of Drivetime Kroger Gilbert Mesa City of Boeing Mesa Public Banner
Consumer Maricopa Automotive  (Fry’s) Unified Community Mesa Schools Health
Santander Consumer USA inc. USAinc. College System



Comparing Categories

Overlapping Bar Chart

OMB FY '16-17 Actuals to (in hundreds of
thousands)

Project Management Program

Performance Excellence

Operating Budget Management

Forecast Management

S0 $100 $200 $300 $400 $500 $600 $700 $800 $900



Stacked Bar Chart

Ticket Type Sales- Online, Phone,

2016
2015
2014
2013

2012

o
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Top 10 Vendors

Vendor2 Vendor7 Vendor1l8 Vendor5 Vendor9 Vendor20 Vendor1l5 Vendor1l Vendor22 Vendor 40



Compare a Few Categories

Top 10 Vendors — FY 2017

Vendor 2 Vendor 7 Vendor 8 Vendor 18 Vendor 5 Vendor 9 Vendor 20 Vendor 15 Vendor 14 Vendor 3
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Compare a Few Categories

Top Vendors

Banner Health System || R
Mesa Public Schools [ G
socing
city of Mesa || GEGEN

Mesa Community College |G
Gilbert Unified [

Kroger (Fry’s)
Drivetime Automotive
County of Maricopa

Santander Consumer USA inc.

v"When to use:
e Nominal data- no order

e Compare values between
groups

v'Do:
e Display data in order from
greatest to least

e Flip bars on their side with
long titles

* Axis starts at zero
e Use labels rather than
gridlines

v'Don’t:
e Display more than 10 bars



Compare a Few Categories

Lollipops

?

Pineapple Peach Cherry Banana Apple Pear



Progress toward Goals

Bar and Line Overlapping Bar

Products Sold

40 Actual =¢=Target
Company E I

) / Company D EE—

(=== —— Company C I

20

Company B I
10

Company A I

May Jun Jul Aug Sept Oct 0 5 10 15 20 25



Progress toward Goals

Company E
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Company A I



Time: Trend over Time
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Time: Trend over Time
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Time: Before / After

Prices changes

Meat, $82

Produce, $74
Cheese, $69

$88

$80

— $72

Packaged, $65 ==
Frozen, $60

Deli, $50

2007

$65

$60
$57

2017

Kindergarten readiness increased from fall to spring.

Literacy * @
Language * O
Mathematics ~ O
Science »
Creative Arts »Q
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Easing the Cognitive Load:
Declutter
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What to do with the Legend?

What Happened To Women In Computer Science?
% Of Women Majors, By Field

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0% r T T 1 T T T T T
1970 1975 1980 1935 1990 1995 2000 2005 2010

B Medical School [l Law School Physical Sciences ] Computer science



What Happened To Women In Computer Science?
% Of Women Majors, By Field
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What Happened To Women In Computer Science?
% Of Women Majors, By Field
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Label directly

What Happened To Women In Computer Science?
% Of Women Majors, By Field
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Use Dual
AXis
Carefully

Sales and Orders by Month (2010 - 2013)

$5,041K
$5 000K 1000
S4.000K u Sales
= MNumber of orders
$3.000K
$2.000K
$1.000K
Y-axis
SOK
Jan

at zero Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

g 8

Number of orders

g 8 8 8

g

8

g



When you have too much data...

Violent Crime Clearance Rates
Clearance rates include cases cleared by arrest or exceptional means
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Surprise Gilbert Peoria Good]rear Scottsdale A\rerage Chandler Tempe Avondale = Glendale Phoenix
m2013-14 72%
B 2014-15 58% 61% 60% 44% 58% 48% 46% 35% 32% 38% 38% 33%
B 2015-16 65% 59% 57% 55% 52% 50% 47% 46% 38% 35% 30% 29%

Total % Change -10% -10% -8% 13% -15% 5% -9% 9% -2% -35% -21% -20%



..split into small multiples

Violent Crime Clearance Rates
(cases cleared by arrest or exceptional means)

2013-14 2014-15 2015-16

Phoenix 36% 33%

Glendale 38% 38%
Avondale 54% 38%
Tempe 32%
Chandler 42% 39%
Mesa 48% 4
Scottsdale 61% 58%

Goodyear 49% 44%

Peoria 62% 60%

Gilbert
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Cluttered / Decluttered
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Strategically Draw Attention
o0 where you want it to go
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Emphasize with Color



Where are your eyes drawn to first?
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Percent

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

45%

Cost

Annual Customer Survey

(percent of responses favorable)

70%

Timeliness

70%

Quality

85%

Responsive

90%

Problem Solving



Annual Customer Survey: Results Overview

% favorable

Timeliness  Responsiveness Quality Problem Solving Cost



Celebrate our Success!
Survey Respondents are highly satisfied with Procurement Services Problem
Solving and Responsiveness

Annual Customer Survey: Results Overview
% favorable

Problem Solving 90%
Responsive 85%
Quality 70%
Timeliness 50%

Cost 45%



...However there also are areas in need of change.

Annual Customer Survey: Results Overview

% favorable
Problem Solving 90%

Responsiveness 85%

Quality 70%

Timeliness

We need to better understand low scores
in the areas of Timeliness and Cost, and
Cost 45% take action to improve where we can






Kindergarten readiness increased between Fall and Spring.
Minimum entry requirement: 65% in all areas.

Literacy @ @

Language @ @

Mathematics @ 0

Science Er4 &L
Creative Arts £y
0 10 20 30 40 50 60 70 80 90 100



Average High Temperature (F)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Anchorage
Boston
Chicago

New York City
Denver
Dallas
Phoenix
Miami

Sydney
Auckland



Ensure legibility for colorblindness

NORMAL VISION

DEUTERANOMALIA PROTANOPIA TRITANOPIA
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Present as-is, or tell a story

Preferences to escape the Arizona summer heat based on a Travel outside AZ to visit friends / family and go to the
survey of staffin July 2017 training class. beach were the most favorite things to do to escape the
Arizona summer heat among COM staff surveyed.

Travel outside AZ _ 49% Travel outside AZ _ 49%
Beach / water _ 22% Beach / water _ 22%
Mountains [N 15% Mountains | 15%
Staycation - 9% Staycation - 9%

Parks--National or Theme . 5% Parks--National or Theme . 5%

International travel I 2% International travel I 2%



titles, subtitles, annotations

“strong titles are the biggest bang for your buck”

-Stephanie Evergreen



Category 1 Category 2 Category 3 Category 4



FAVORITE GIRL SCOUT COOKIES

Do-si-Dos Samoas Thin Mints

Trefoils B Savanna Smiles

Rah-Rah Raisins Tagalons
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30 40
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This year in our neighborhood, Girl Scout Cookie sales remained strong.
Samoas were the most popular cookies, while Thi nts came in a close second.
Not too much “rah rah” for the Rah-=ah Ralsins.

197

.y Trefoils

Do-si-Dos

A Savanna Smiles

L& Rah-Rah Raisins




Responding to Power Disruptions
Electric service customers may experience power disruptions throughout the year, however, those are rare

events. When they do happen, Energy Resources Department responds in a timely manner.

35
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Twelve-Year Revenue Summary

Construction Phass Ongoing Operations
Year 1 Year 2 Year 1 Year 2 Year 3 Year 4 Year & Year & Year 7 Year 8 Year 8 Year 10 Total
Operating Revenuse
Field rental revenues - - $801.700 F801.700 801,703 S44, 100 F044,100 F044,100 F044,100 3644,100 3644100 $644 100 57,213,800
et concession revenues - — $5682,.600 55682,500 582,500 F401,800 F401,800 F401,800 F401,800 3401,800 401,800 401,800 4,500,100
Total operating revenues — —|  $1. 464 200 $1.464 200 §1.464.200 §1.045300 51045900 51045900 %$1,045900 $1,045900 $1,045900 $1,045900) $11,713,900
Tax Revenue

Total Primary Operations Impact 5357.000 §357.000| §2.817.B20 52.817.820 J2.817.B20 52,026,500 52,026,500 52,020,500 52,020,500 52,028,600 32028600 $2.026.500| 523352060
Sales tax B277.750  82VV.TE0| $1.603.700 $1.803.700 31,603,700 51.146,8900 51,146,900 51,146,800 31,140,800 %1,148,800 3$1.148.000 3$1.146.000) 513,384,000
Use tax $11.1650 511,150 A, P, T A MIA WA MiA A Pl & T §22,300
City impact fees 62,500 BE2. 500 A, P, T A MIA WA MiA A Pl & T $125,000
Bed tax A M/A&|  $1,105.8580 $1.105.650 §1,105,650 §788.750 F782.750 788,750 $788,750 $780,750 $780,750 5788, 750 38,845 200
Utility tax A A 20,100 320,100 320,100 320,100 520,100 520,100 320,100 20,100 20,100 520,100 $201,000
Leass tax A MIA 22,500 322,500 322,500 522,500 $22.500 $22,500 $22,500 522,500 522 500 522,500 $225,000
State shared revenue 55,600 $5.600 §65.870 $65.870 305,870 7250 347,250 347,250 347,250 47,250 F47.250 47,250 5530,660
Secondary impact from DIRECT employees 17,200 517,200 $150,140 5150,140 $160,140 107,700 F107.700 F107,700 F107,700 3107, 700 3107, 700 3107700 $1,238,720
=mployes spending sales tax 56,200 348,800 H64. 080 F64.880 F64, 880 e, 620 46,620 46,620 348,620 48,620 548,620 468,620 $538.880
Residents property tax 53.550 $3.550 545,870 45,8670 45,670 $32,750 32,750 $32,750 $32,750 532,750 532,750 532,750 $373,360
State shared revenue 54,850 4,850 530,480 338,480 338,480 528,330 528,330 528,330 528,330 528,330 528,330 526,330 $320,480
Secondary impact from INDIRECT employess $6.350 8,350 535,850 $35,850 $35,850 525,810 $25,810 $25,810 $25,810 525,810 525,810 525,810 F301,220
Employes spending sales tax 33100 $3.100 F17.440 F17.440 317,440 $12,520 $12.520 $12,520 §12.520 12,520 12,520 512,520 F1408,160
Residents property tax 31,450 $1.450 38,370 $8.370 $8.370 sG6,010 56,010 56,010 6,010 8,010 $6.010 $6.010 70,080
State shared revenue 51.800 $1.800 510.140 $10.140 310,140 &7.280 57.280 &7.280 7,280 7,280 F7.280 37.280 $54.880
Secondary impact from INMDUCED employees $B8.150 $8.150 43,300 43,300 43,300 F31,080 531.080D 531.080D 531,080 531,080 $31.080 531,080 $363, 760
Employes spending sales tax 53,900 3,800 520,680 320,680 320,600 314,850 514,850 514,850 $14,850 514,850 514,850 514,850 $173,820
Residents property tax 51,950 31,850 510,420 310,420 10,420 §7.480 57 480 57,480 $7.480 37,480 F7.480 57.480 87,520
State shared revenue $2.300 $2.300 512,180 12,180 312,180 58,750 58,750 §8,750 58,750 58,750 $8.750 $8.750 102,420
Total Secondary impact from operations employees| 331,700 F31,700 $220,380 §220,380 F220,380 F164,500 F164,500 F164,500 F164,590 3164,590 3164590 31684, 6550 F1,803, 700
Employes spending sales tax F15.800 15,800 $103.110 §103.110 §103.110 373,800 373,800 73,000 73,000 73,0290 73,020 573,880 $858.860
Residents property tax 54,850 0,850 F64.480 F64.480 F64.480 G, 240 46,240 346,240 348,240 48,240 548,240 45,240 $530,860
State shared revenus 58,950 8,050 561,820 $61.220 $81,220 4, 360 544,360 544,360 344,360 544 360 544 360 544 380 $513,880
Total tax revenues $388,700 $388,700| $3.047.210 §3.047.210 §3.047,210 $2. 191,090 82191090 §2 191,090 %2191,080 $2131,090 $2,191,090 §2,191,090| %25 258 660




Building a Baseball Park

In the most recent long-term revenue estimates for the new baseball park currently under
construction, annual revenues (post-construction) received from on-going Operations and from Tax
collections are projected to drop significantly from Year 1 to Year 10.

Tax Revenue
[ S—

$3,047,210
—e 52,191,090
—
Operating Revenue
$1,464,200 —e 51,045,900

Year 1 Year 4



2015 - Mesa Industry Breakdown - By Number of Jobs
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Source: ESRI Community Analyst 2015



Mesa’s Economic Development focuses on growing four industry sectors: Health Care, Educational

Services, Manufacturing (Aerospace), and
top industry sectors in terms of percent of total jobs.

Retail Trade

Health Care & Social Assistance
Accommodation & Food Service
Educational Services
Manufacturing (Aerospace)
Construction

Professional, Science & Tech Svcs

Real Estate, Rental & Leasing

4%

5%

6%

7%

9%

11%

. In 2015, these were among the

15%

18%



Effective communication with data is premised on:

simplicity

(complex notions simplified to save time for audience);

transparency

(visual honesty and responsibility in sourcing);

sociability

(easily shared and improved);

creativity

(design that is memorable and understandable)

Source: Edelman Group, 2015



Presenting data effectively is about
your audience and your message

Capture their attention,
and inspire action



Janet.Woolum@mesaaz.gov
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B on a dark desert highway

Dark Desert
Highway

B cool wind in my hair

B warm smell of colitas
B rising up through the air

| | up anead in the distance

B | saw a shimmering light

| | my head grew heavy

. and my sight grew dim
|_|1 had to stop for the night

B there she stood in the
doorway

| heard the mission bell

B and | was thinking to
myself

B this could be heaven or




Thank youl!

Presenting Data Effectively

NIGP Regional Conference 2018
Janet Woolum Janet.Woolum@mesaaz.gov
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