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ABSTRACT

Are your dashboard or w eb reports lifeless, unappealing, or ignored? A fierce dashboard is not an accident — it is the
result of careful planning, design know ledge, and the right data. In this paper, you will learn the techniques
professionals use for creating dashboards that are engaging, beautiful, and functional. This paper uses SAS® Visual
Analytics as the example, but the tasks show n could be accomplished w ith other SAS tools.

INTRODUCTION

If you are a fan of the television show Project Runway, then you may have heard the designers talking about a fierce
outfit or a fierce design. This meant something that had all the right elements — it was functional, it w as attractive, and
probably the envy of the other designers. Your dashboards can be the same w ay but you must understand the
secrets of a fierce performance dashboard.

In this paper, you will learn how to craft meaningful measurements, select effective visualizations, create w orkable
layouts, add amazing style and w orkw ith users. All of these elements together are whatmake a fierce dashboard. So
as Project Runw ay host Tim Gunn w ould say, “Make it w ork!”

SECRET 1: CRAFT YOUR MEASUREMENTS

Your dashboard is useless if users do not need the data show n, cannot trust the data show n, or don’t understand
how to get more information. Some users confuse dashboards with w eb reports. Dashboards have a more specific
purpose because they are used to drive performance in an organization. As a result, dashboards contain KPIis or
other goals the organization is trying to measure. [1]

Generating Useful Measurements

Each performance dashboard should start with planning w hatthe end user (aka customer) w ould like to understand
and improve. Performance dashboards are closely linked w ith gauges. Gauges imply a performance measurement,
but how do get these measurements? You define key performance indicators (KPls).

In many organizations, there are a set of yearly objectives the management team uses to maintain process control.
These objectives can be used to create KPls These KPIs show how successfully an organization is meeting their
goals. A KPI contains an objective and a time frame. You can find many sources online for KPIs if you are not sure
how to state the KPls. Check the References section for some suggestions.[6]

Adding Supporting Measurements

For each KPI, a user needs supporting information to understand the measurement. Let's consider these KPis
chosen by a technical support organization and explore the supporting information.

KPI Purpose Supporting Data

Resolve 90% of | The organization has to meet service level agreements (SLA) | The manager needs to
tickets within 30 | of 30 days to resolve a customer issue. Resolving a ticket understand the ticket arrival
days depends on several things, such as properly trained rate and the resolution time.

staff and overall arrival rate. The organization has a trained
staff, so they w antto focus on the arrival rate.

Resolve 25% of | This is a technical support organization. Many tickets require The manager needs to
tickets during follow -up. Analysis discovered 30% of tickets could have understand if the ticket
first contact been resolved w ithin one phone conversation by a first-level severity and current status.
agent. The management w ants to understand severity level
and how often tickets are sent to second level support.

Maintain A chief part of a service organization is keeping the It would be helpful to see
customer customers satisfied. The organization know s there is a customers ranked by most
satisfaction relationship betw een count of tickets and satisfaction. The issues and least satisfaction.
score of 4.5 more tickets a customer opens the low er quality the product

appears, thus causing dissatisfied.
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Using Actionable Data

Once you know the requirement measurements, you can w orkon creating actionable data for your dashboard.
Actionable data has three characteristics: appropriate, correct, and timely.

You have to ensure that the required data for the above KPIs exists. Many organizations reach a barrier w hen they
realize they do not have the appropriate data for their measurements. At this point, the organization may need to
implement more serious tools. It is also possible that much of the data is available but some is not automated. For
some measurements on your dashboard, you might need to get creative with how the data is accessed. There’s
nothing wrong w ith having a spreadsheet manually updated monthly to include in the dashboard.

The data has to be correct. The counting rules should be defined and understood w ithin the organization.
Management has to agree on w hat constitutes the success of the measurement. The data must be accurate
particularly if you consider someone’s job performance may be based on w hatyou present.

A worse situation occurs w hen the data is not refreshed often or it is so inaccurate that no one looks at the
dashboard. This may be the number 1 killer of a fierce dashboard — essentially the dashboard is not useable. If the
data is frequently inaccurate, then it can cause some political issues in the organization. If employees have their
performance review s based on this data, they will get testy if it's wrong. If the data sets are refreshed yearly for a
monthly dashboard, then no one really needs it after January.

SECRET 2 - INDICATORS AMP YOUR DATA

When show ing data, you have to determine the best w ay to deliver your message. Here’s some suggestions on how
to show KPIs, trends, and breakouts. You have to choose the right indicators or your message may be lost. There are
sometimes several methods available to show the data — your job is to the pick the best one.

Understanding the Dashboard Gau g€  Customer Satisfaction - Bullet Customer Satisfaction - Dial
Elements _— L

There are several gauges available from ™ = £ =B \@
SAS in their various applications and using Customer Satisfaction - Thermometer i A
the KPI procedure. There are five gauges: j -~ —

bullet, thermostat, slider, dial, and 10 2E 40 56 C satisfaction - Speed
speedometer. You can make them horizontal TN
or vertical. In the follow ing figure customer Customer Satisfaction - Sder f7 ? \‘
satisfaction is show n using some of the ‘ ]| Y A B
different gauges. 10 25 “0 50 -
Each gauge has three main elements: Figure 1 SAS Dashboard Gauges

measurement, target value, and display

rules. The gauge in the follow ing figure measures customer satisfaction w here a score of 1 to 5 is possible. The

target is 4.25. The display rules control the section numbers and their color. The color gives you a guideline — the

pink is poor, yellow is getting by, and blue is within range. Figure 2 show s the steps for creating a dashboard gauge
in SAS Visual Analytics. Refer to the

LAl o A e SAS documentation for instructions
1 Data for Roles 2 Judgement of Data using the KPI procedure.
‘ Airline Name ‘ Q7 Food nat‘u;‘ Fdealge(‘ Name: % CSAT Display Rule )
i1 Cznada 37 250 P ® Complaints about Gauges

Alaska Airlines 39 450

When selecting a gauge, you consider
how much space you have in your
layout. A round gauge uses more space
than the rectangular ones. When used
in a grouping, it does seem

B}

American Airli... 23 250 1 1 > < 25

Measure
& Q7 Food Rating v
Target

Bl Bi

'5 Food Target h N
3 View h I It . .
s few heavenly resu overw helming. Here’s tw o examples
2 ‘[ : [ I w here | display the same data with
b ‘ ‘ T round and square gauges. When there

- 10 25 20 5.0

are so many gauges, notice how much

Figure 2 Gauge Ingredients space each uses.

While space usage is an issue, the
larger issue is that it is confusing w henthere are so many. It is hard to know w here to focus your attention. The user
might get overw helmed and feel like more time is spent studying the gauges than taking any action!

Maybe this data needs to be presented in a different w ay? For instance, w hatif you convert the data into a table and
added a thermometer for each measurement? It more clearly show s performance and in less space. The user can
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see quickly that only three airlines meet the criteria. Now there is a new issue — is the target too high? But now we

are focused on the data instead of the layout.

Customer Satisfaction with Food (Goal is 4.0) Customer Satisfaction with Food (Goal is 4.0)
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American Airlines. 43 I
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/ / / JetBlue 38
Southwest 20
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Us Airways 38
Virgin America 43—
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Other 38
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Figure 3 Gauge LayoutConsiderations

Less space used

Easier to read
Focus is on data!

Showing Trendsin the Data

Dashboards can be used to reveal trends. For KPI 1, the managers w antto know how often the team falls below the
line. They can understand if this trend just started occurring or is a continuing trend. A line chart allow s you to show
trends because it measures the value at regular intervals. You w antthe intervals to make sense for your dashboard.
If the dashboard is intended to show daily progress it wouldn't make sense to show the trend at yearly level.

[[] Beach Sales Trend (Y/Y)

Bead Transaction Year

. 2011 2012 2013
Gift

Fromo 2,000

[] Thrife 1500

Novelty -

1,000

500

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Figure 4 Show trendingwith line charts

Showing the Breakdown

W\/

Bar charts allow you to show how the category breaks out. For a technical support organization, it is important to
know the severity of the trouble tickets since you react differently to each. The manager could understand w hy
responsiveness w as low er if she saw that most of the tickets from the previous day w ere a critical severity. Likew ise,
if the manager sees an increase in unresolved minor tickets, she may understand there is a new tech support agent

w hois having training issues or cannot keep up.

Active Incidents by Ticket Severity Active Incidents by Status

20
&
15
10 Ontime Status 4
B Overdue
5 B Within 5LA 2
0 0

INQUIRY LOW MED

Figure 5 Using Bar Charts
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Bar charts can also allow you to rank elements so the manager can see w hatis driving an issue. In the follow ing
figure, it is relevant that customer CX_0044 has the most open tickets and the low estlevel of satisfaction. This gives
the manager a signal to investigate this customer. Both of these charts used ranking — one counts the top 5 w hile
other ranks the bottom 5.

Top 5 Customers Based on Most Open Incidents Bottom 5 Customers Based on CSAT Rating
ox_oos: [ cx_oos4
ety | cx_ooss [N
cx_0193 I N |
ox_oze3 [N ooz [N
ox o115 | cx_oz31 [
0 2 4 6 8 0 2 4 6 8

Figure 6 Using Rankingwith Horizontal Bar Charts

Combining Data Objects

In some cases, it may make sense to combine data objects. The dual bar-line chart show s a trend w ith the category
count. You can see in the follow ing figure there is a relationship with the on-time resolution and the ticket arrival rate.
When arrival rises, responsiveness low ers.

Arrival Counts with Ontime Resolution (%)

15
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5

0
31 32 33 34 35 3

Figure 7 Using a Bar Line Chart
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There are other data objects that combine measurements, such as a targeted bar chart. This chart show s the sales
rep actual sales to target. This object is similar to a gauge but it allow s you to see more data at once.
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Figure 8 Targeted Bar Chart

SECRET 3 - YES, LAYOUT MATTERS

Once you know the measurements you w antto use and the objects you w antto display, you can place these items
on a page. Most dashboards are displayed on a web page. Use w ebpage design principals w hen creating your
dashboard.

Key layout principals

The layout must emphasize w hatis important about the information. There are tw o layout design ideas frequently
mentioned w henyou study w eb design: Gestalt and F-Pattern layout. Web design is a deep field of study and this
paper is addressing the topic at a high level.
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Your Brain Likes to Understand Data Objects as Group

Many designers refer to Gestalt Principals w hen discussing layout. During the 1920s German psychologists
described how humans organize visual information. These findings are referredto as the Gestalt Principals. These
principals discuss how the mind tries to make sense of a group of objects — such as graphs on a page. [2]

cn)- o . I O e A .
Hn . — -
L
Proximity Similarity Continuance Closure
Objects placed together are Similar objects are viewed as a Eye must follow the line through Object is incomplete
perceived as a group group the objects

Figure 9 Youreyes are trained

When you violate these principals, your user is confused and doesn’t w antto interact with your dashboard. When
designing the layout, think about how the user groups items just based on how they look or in some cases — add
things that are not there.

F-Pattern Layout Supports Your Scanning Users

When you look at a web page, your eye has a tendency to view it in a particular pattern. You scan across the page,
dow nthe page, and at some point across the page again. It is in the pattern of an F or an E. That is an interesting
scientific finding but w hatdoes that really

have to do with your dashboard? [4] Q >

Note that besides telling you about the = T 1M T —
pattern | also used the word scan. When a
user firstvisits your dashboard, most likely
they are not going to read all the text first. 2 sl 2% of ket g st ol Active et by ket sevety acthe ckdents by St
They are going to scan to understand w hat .

goes together and learn the quickest w ay to
use the dashboard.

You can exploit this pattern to improve the I Y )" e e
dashboard usability. Design the layout w here .

the user expects to find things. In the

follow ing layout, the controls are across the oo e oo e
top of the page and in the center of the page,  Figure 10 Exploitinga User's Laziness

there are more controls. It's an E-pattern or

F-pattern, right?

Account for Interactivity within the Tool

If the tool is interactive or you intend to add
programming to assist with interactivity, then
determine how you can use it. How will users
identify pathw ays or understand more information is
available. In some case itis obvious. You might
have controls on the page like a drop-dow n list,
buttons, or a slider. The user understands these
objects control other objects. Consider carefully

w here these items are placed on the page.

Regions Area

FE R B EE

Nendor Layalty Program

In the follow ing example, the trend chart controls
the charts beneath it. For each point on the trend
chart, the user clicks to the see top sales for that
month. The user can also explore by regional area
or product area.

Figure 11linteractivity creates a smallerlayout, but userrich
experience
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Sketch, Wireframe, Boom!

You may have a lot of ideas for the layout at this point. Start sketching your ideas on paper. Force yourself to think of
three or more layouts. In the end, you may like your firstdesign the best but you will learn from each iteration. You
w ill be tempted to skip this step — but don’t. This step forces you to think of the measurements and w hatyou are
trying to communicate.

This is the time to organize the KPls and other information you have. You w antto place information in logical
groupings and the measurements that support those groupings. Here’s the chance to apply your Gestalt principles!
It's also time to think about w hateach measurement is trying to express. Does a trend chart w ork better or does
treemap help the user more? Try it out on paper.

idea 1

1

Figure 12 Sketch yourideas

After the sketching, you can use a tool like MS Visio to draw w ireframes. Wireframes help your customer (or boss)
understand how you plan to layout all of the information. Use arrow s to show how youintend the user to move

betw een the sections and w here interactions are going to be. It's easier to untangle an ineffective design at this stage
and to get feedback from your end user.

gg | |
Bar-Line Chart

KPl 1 Arrival with ontime performance

for past 10 weeks Object 1
KPI 2 Bar Chart Bar Chart
Incidents by Status Incidents by Severity
KPI 3 Bar Chart Bar Chart Object 2 Object 3
CSAT Scores Open Incidents

Agent Focus Customer Focus
Object 2
CONTAINER )€
Chart 1
Chart 2 Object 1 Object 3
Chart 3
Object 4

Figure 13 Wireframes show the pathways



Fiv e Secrets for Building Ferce Dashboards, continued SESUG 2016

SECRET 4: BETTER HAVE SOME STYLE

Style is w hat makes users w antto look at your dashboard. You w antthe dashboard to be functional and attractive.

Don’t Let Your Font Betray Your Message

There are hundreds of font choices. Fonts can be assigned to four broad categories: serif, sans serif, script, and
decorative. A serif font has a small line on the ends. Sans-serif means the line is not there. Script looks like cursive
handw riting. Decorative are those fonts that have a fun element.

Serif Sans Serif Script Decorative

abcde abcde alede abeds

Figure 14 Font styles

Many studies have been conducted on fonts and readability. The general conclusion is serif fonts are easier to read
as text because of the serifs.[5] The serif guides the eye across the page. Other considerations for readability are the
font size and width. Arial Narrow is considered one of the w orse fonts for readability mainly due to it's narrow size and
lack of serifs. Many designers uses a sans-serif fontfor headings and serif for body type. In a dashboard, there is not
a lot of space. You w antyour data visualizations to be the star not the headings.

Fonts communicate subtle messages about your design. Look at the follow ing fonts and consider the subtle
messages each is providing. Consider how each of these fonts w ould appear on a dashboard and how it might
change your message. For instance, do you really want Comic Sans to show your dismal sales figures? It might give
an impression of “the company is sinking and the report builder finds that comicall’

My name is Calibri. | give a My name is Ce}l’f-ur}" MY NAME 1S
clean, modern feel to a design Schoolbook. I give a GOUDY
traditional feel to a design STOUT. DOES
IT SEEM

My name is Comic Sans. I give -Héfg; ooz %ﬁ; A LIKE I AM

a childish, carefree feel to a ?W’ﬁ"é”‘;’é",éﬁ“f vore WELLING?
design. -z
Figure 15 Fonts have hiddenmeanings

You’ll Need a Color palette

As with fonts, color is another element of style. And just like fonts, colors communicate meaning as w ell. SAS offers
many pre-chosen styles or palettes that workw ell. You may w antto distinguish your dashboard from others. Color is
an easy w ay todo that.

There are many w ebsites that can assist with selecting a palette and others that suggest them. It is hard to select an
aesthetically pleasing and effective palette. Sometimes the end user will insist on their corporate colors and if so then
you are stuck. How ever, if the dashboard remains internal to the company they may not feel as strongly.

Here’s the guidelines to consider as you select your palette:

e Use a neutral background that allow s your data to be the star. Neutral can be gray, beige, light blue, black,
or w hite.

e Select five colors that provide enough contrast that you can distinguish them in a bar or line chart. You wil
w antto try them in a few charts as well.

e A softer palette works better. A sharp palette may be too shocking or hard to understand distinguish w ithout
a darker background.

e When showingtreemaps or other data objects that show a difference, use a gradient value of a color. Users
can better understand something going from light to dark as a scale. One end of the scale is good and the
other end is bad or vice versa.
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Here’'s a few suggested palettes w iththeir palettes and fonts. These are just some examples of how you might w ant
to use palettes. Each one has a different flavor and tone. Your main consideration should be does it hide my data.

Background: White Background: Dark Gray
Product A: Fire Engine Red Product A: Light Blue
Product B: Dark Teal Product B: Dark Green
Product C: Bright Pink Product C: Dark Blue
Product D: Gold Product D: Seafoam Green
Product E Dark Brown Product E: Medium Yellow
Font: Calibri Font: Cambria

Figure 16 Suggested Dashboard Color Palettes

Refer to Color Speaks Louder Than Words in the References section for another interesting discussion about color
and how it is applied.

Design Thinking: Let the Data Talk

The most successfuldashboards use a clean, minimal look. As Edw ard Tufte w ould direct us, “Let the data talk”.
Avoid using logos or other decorative elements on your page. You must carefulthat your design choices do not
upstage the data or distract your user from understanding the main messages.

Some tips for keeping your design clean:

e If your dashboard is internal to the organization, there is little reason to have the logo on it. If it's required to
be there, keep it small and near the right top.

e Add a title section to your dashboard that contains any supporting information the users need to access the
dashboard or handle any housekeeping topics. This might be useful for new users or people questioning
w hen the data is updated or how the charts are prepared.

e Use an info window that can pop-up and contain information. In the follow ing figure, this info window
contains the counting rules for the section and some information about the data preparation.

SECRET 5: USER ADOPTION IS IMPORTANT

If you build a dashboard and no one uses it, it is frustrating. The main reason this situation occurs is because the
users do not find the dashboard useful. It may be because the dashboard contains measurements that no one uses.
Or the data used w ithin the dashboard is inaccurate. It's also possible that the dashboard is too difficult to use. Many
of these symptoms point to a designer w ho didn't w orkw ith the end user.

The only time you should build a dashboard alone is w henyou are prototyping an idea. Many managers do not
realize the value of a dashboard until they can see a w orking model. After view ing the model, they begin to
understand the value. You can then have a conversation with the managers about w hatis happening in their
organizations that is going wrong. The so-called pain points. You w antto know about the pain points because this is
w here the opportunity for change and process control present itself.

As you build the dashboard, you w antto present layout ideas to the end user. This allow s the team to become
excited about w hatyou are doing and guide you to help them get the best end result. Even after you finish the
dashboard, it is a good idea to w atch the users interact withit. You w antto ensure they are able to understand the
information pathw ays and how to answ er the questions they have.

While some dashboards may be needed for a short time period, most dashboards are used for several years w ithin
organizations. This doesn’t mean the content does change or the KPIis. Ensure you have documented your process
w ell enough for someone else to pick it up.
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CONCLUSION

One of my favorite quotes is from John Ruskin, “Quality is never an accident, it alw ays the result of intelligent effort.”
Nothing could be truer w hen creating a dashboard. All of the elements discussed in this paper must be given proper
consideration for the end result to be useful.

An attractive, useable dashboard draw s users to the data. Providing interactivity encourages them to explore and
learn w hatthe data is telling them about their organization. How ever, a pretty dashboard is not enough. The metrics
must be of value and presented in an understandable w ay.
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