STORYTELLING WITH DATA

Cole Nussbaumer Knaflic

POWER CORRUPTS. POWERPOINT CORRUPTS ABSOLUTELY.

- EDWARD TUFTE, YALE PROFESSOR EMERITUS

Data visualization sits at the intersection of science and art. Having all the information in the world readily available at our fingertips

doesn’t make it easier to communicate. It makes it harder. In Storytelling with Data, Cole Nussbaumer Knaflic shows us what she’s

learned turning data into pictures and stories over six years teaching her own data visualization course at Google. This is a simple,

fun, modern day version of Edward Tufte’s The Visual Display of Quantitative Information aimed at making each of us better at

sharpening our message and communicating our story clearly.

We initially compiled the notes below for internal use as they are comprised largely of our own highlights exported from the book.
The majority of these highlights are specific guidelines and examples which we found helpful. The data, graphs, and images from the
book can be found here. For the full story and all the context around each example, we highly recommend reading the book in its
entirety. We purchased hard copies for our entire team so that Cole’s lessons are always readily accessible on our physical desktops.

You can purchase your own copy here.

THE IMPORTANCE OF CONTEXT

Exploratory analysis is what you do to understand the data and figure out what might be noteworthy or interesting to highlight to
others. When we're at the point of communicating our analysis to our audience, we really want to be in the explanatory space. Too
often, we err and think it’s okay to show exploratory analysis when we should be showing explanatory. After undertaking an entire
analysis, it can be tempting to want to show your audience everything, as evidence of all the work you did and the robustness of the

analysis. Resist this urge. A few things to think about:

e  What background information is relevant or essential?

®  Who is the audience? What do we know about them?

e  What biases do they have that might make them supportive or resistant to our message?
e  What data is available that would strengthen our case? Are they familiar with it?

®  What are the risks? What factors could weaken our case? Do we need to address them?

e  What would a successful outcome look like?

If you had a limited amount of time or a single sentence, what would you say? Putting a significant constraint on the message can help
you boil the overall communication down to the single, most important point. You have to really know your stuff; you have to know
the most important pieces as well as what is not essential. When you've articulated your story clearly and concisely, creating content

for your communication becomes much easier.

Storyboarding is perhaps the single most important thing you can do up front to ensure the communication you craft is on point. It

establishes a structure - a visual outline - for your communication. Don't start with PowerPoint. It's too easy to go into slide mode
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https://amzn.to/2Y8WvJQ

without thinking about how the pieces will fit together and end up with a massive deck that says nothing. Start low tech. Use a white-

board, post-it notes, or pencil and paper.

CHOOSING AN EFFECTIVE VISUAL

If you are wondering, What is the right graph for my situation?, the answer is always the same: whatever is easiest for your audience
to read. Create your visual and show it to a friend. Have them articulate the following: where they focus, what they see, what

observations they make, what questions they have.

Simple text. When you have a number or two that you want to communicate, think about using the number itself. The fact that you

have some numbers does not mean that you need a graph.

Tables. Using a table in a live presentation is rarely a good idea. As your audience reads it, you lose their eyes and ears. When you do

need a table, let the design fade into the background. Don't let borders or shading compete for attention. Let the data stand out.

Heavy borders Light borders Minimal borders
Group |Metric A | Metric B | Metric C mm Group Metric A Metric B Metric C

Group 1| $X.X Y% 2,777 Group 1 $X.X Y% 27277 Group 1 $X.X Y% 2,277
Group 2| $X.X Y% 2,277 Group2 $X.X Y% 2,277 Group2 $XX Y% 2,277
Group 3| $X.X Y% 2,277 Group3 $X.X Y% 2,277 Group 3  $X.X Y% 2,277
Group 4| $X.X Y% 2,222 Group4 $X.X Y% 2222 Group4 3$X.X Y% 22272
Group 5| $X.X Y% Z,Z2ZZ Group5 $X.X Y% Z2ZZ Group5 3$X.X Y% Z2Z2Z2Z

Graphs. Types of graphs fall into four categories: points, lines, bars, and area.

e  Points.

e Lines. Line graphs are most commonly used to plot continuous data.

e  Bars. Where information is organized into groups, bars are the go-to graph type for plotting categorical data. Bar charts
shouldbe used because they are common. They are easy to read because we know what to expect. It is important that bar

charts a/lways have a zero baseline, otherwise, you get a false visual comparison.

o  Vertical bar chart. Be careful adding multiple series of data as it becomes more difficult to focus. Also, be aware
that spacing in bar charts creates a visual grouping that makes relative order of categorization important.

o  Stacked vertical bar chart. Use cases are limited and can quickly become overwhelming.

o  Waterfall chart. Useful for pulling apart the pieces of a stacked chart or to show a starting point, increases,
decreases, and the resulting endpoint.

o  Horizontal bar chart. This is the go-to graph for categorical data because it is extremely useful to read. It's

especially useful if category names are long as the text is written from left to right.
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AREAS TO BE AVOIDED

®  Avoid most area graphs. Our eyes have difficulty attributing quantitative values to two-dimensional space.

e  Pie charts are evil. And whatever you do, don’t use 3D. Nothing good can come of this. 3D skews our numbers, making them

difficult or impossible to interpret or compare. Pie charts are hard enough to read as they are. Consider replacing the pie chart

with a horizontal bar chart organized from greatest to least or vice versa.

e  Secondary axis is generally a bad idea. Instead, think about 1) labeling the data points on this axis directly; or 2) pull the graphs

apart vertically and have a separate y-axis for each, but leverage the same x-axis across both.

Alternative 1: label directly

# of Sales 112 111
Employees 105

91
82

Revenue
(Millions)

109 110 110

Alternative 2: pull apart vertically

120
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Every single element you add to the page takes up cognitive load on the part of your audience. Identify anything that isn’t adding
value and remove those things. Clutter makes visuals appear more complicated than necessary and when visuals feel complicated,

we run the risk of losing our audience.

GESTALT PRINCIPLES OF VISUAL PERCEPTION

In the early 1900s, the Gestalt School of Psychology created principles of visual perception to understand how individuals interact

with visual stimuli and perceive order in the world around them.

e Proximity. We think of objects that are close together as belonging to part of the group.

FIG0301 - PROXIMITY principle F1G0302 - PROXIMITY application
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e Similarity. Objects that are of similar color, shape, size, etc. are perceived as part of a group.

FI1G0303 - SIMILARITY principle FI1G0304 - SIMILARITY application
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e Enclosure. We think of objects that are physically enclosed together as belonging to a group. Light background shading is often

enough to draw a visual distinction within our data.

FIG0305 - ENCLOSURE principle FIG0306 - ENCLOSURE application
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o Closure. We perceive a set of individual elements as a single, recognizable shape. When parts of a whole are missing, our eyes

fill the gap - i.e. we can remove borders and background shading, and graphs still appear cohesive entity (and data stand out

more).
FIG0307 CLOSURE principle F1G0308 CLOSURE application
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e Continuity. When looking at objects, our eyes seek the smoothest path and naturally create continuity even if it may not explicitly

exist. Stripping away unnecessary elements allows our data to stand out more.

F1G0309 - CONTINUITY principle FI1G0310 - CONTINUITY application
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e Connection. We think of objects that are physically connected as part of a group. The connective property has a stronger

moow >

associative value than similar size, color, or shape.

FIG0311 - CONNECTION principle F1G0312 - CONNECTION application
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VISUAL ORDER

When design is thoughtful, it fades into the background so that your audience doesn’t even notice it. When it’s not, your audience

feels the burden.

e Alignment. The decision to either left or right justify text should be made in the context of the other elements on the page. The

goal is to create clean lines of elements and white space.

Without visual cues, your audience will start at the top left of the page and move their eyes in a “z” shape across the page as they
take in information. Because of this, text on most tables and graphs should be upper-left-most justified, so the audience will get

the details that tell them how to read the table or graph before they get to the data itself.

Demonstrating effectiveness is most important consideration when Demonstrating effectiveness is most important consideration
selecting a provider when selecting a provider
In general, what attributes are the most important In gsneral, what attributes are the most important
to you in selecting a service provider? Survey shows that to gnu in selecting a service provider? P
(Choose up 1o 3) demonstration of results is

_~"the single most important fihoo
dimension when choosing a
service provider. pemonsiration of results || GGG Survey shows that demonstration

of results is the single most

electing given attribute
Demonstration of results y 2 0% €
Content expertise

Local knowledge . i
Affordability and experience Content expertise important dimension when

National reputation working together previously. Local knowledge choosing a service provider,
which were nypoma;ized to National reputation Affordability and experience
be very important in the working together previously,

Aftoraability of services

Previous work together

cal ] decision making process, Aftoedabity of services [ which were hypothesized to be
league. v ” sk
were both cited less very important in the dacision
. . . frequently as important previous work togetrer I making process, were both cited
8 = & & attributes. Calleague recommendation less frequently as important
attributes.

% selecting given attribute Dt sous "

Data source: xyz. inchudes N rmber of survey respondents. Note that
respondents wers able fo choase up a3 aptions.

e White space. Never add data for the sake of adding data. White space is visual communication is as important as pauses in public
speaking. White space can be used strategically to draw attention to the parts of the page that are not white space.
O Margins should remain free of text and visuals.
O Resist the urge to stretch visuals to take up all available space.

O Think about how you can use white space strategically for emphasis.
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o Ifthere is one really important point, consider making it the only thing on the page.

Contrast. Clear contrast can signal where to focus attention. The lack of clear contrast, on the other hand, can be a form of clutter.

“It’s easy to spot a hawk in a sky full of pigeons, but as the variety of birds increases, that hawk becomes harder and harder to pick

out.” In other words, the more things we make different, the lesser the degree any of them stand out.

Note how the effective use of contrast, on the right chart below, makes it a much faster, easier and just more comfortable process

to get the information.

Weighted Performance Index
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STEP-BY-STEP DECLUTTERING

Remove borders. They are unnecessary. Think about using white space instead.

Remove gridlines. If they are absolutely necessary, make them thin and use a light color.

Remove data markers. They add cognitive load to process data that is already depicted.

Clean up axis labels. Get rid of trailing zeros; abbreviate months, etc.

Label data directly. Leverage the principle of proximity and put labels next to the data.

Leverage consistent color. Make labels the same color as the data they describe.
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FOCUS YOUR AUDIENCE'S ATTENTION

Preattentive attributes can be used to direct your audience’s attention to where you want them to focus. They can also be used to
create a visual hierarchy of elements to lead your audience through the information you want to communicate in the way you want

them to process it.

Note how your eye is drawn to the one element within each group below that is different than the rest. You don’t have to look for it

because our brains are hardwired to quickly pick up differences we see in our environment.

Orientation Shape Line length Line width
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Hue Intensity Spatial position Motion
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Without any visual cues, when we're confronted with a block of text, our only option is to read it. But preattentive attributes employed

sparingly can quickly change this. Observe how leveraging preattentive attributes changes the way you process the information.

No preattentive attributes

What are we doing well? Great Products. These
products are clearly the best in their class.
Replacement parts are shipped when needed. You
sent me gaskets without me having to ask. Problems
are resolved promptly. Bev in the billing office was
quick to resolve a billing issue | had. General
customer service exceeds expectations. The account
manager even called to check in after normal
business hours.

You have a great company — keep up the good workl

Color

What are we doing well? Great Products. These
products are clearly the best in their class.
Replacement parts are shipped when needed. You
sent me gaskets without me having to ask. Problems
are resolved promptly. Bev in the billing office was
quick to resolve a billing issue | had. General
customer service exceeds expectations. The account
manager even called to check in after normal
business hours.

You have a great company — keep up the good work!

Size
What are we doing well? Great Products. These

products are the best in their class. Replacement
parts are shipped when needed. You sent gaskets

without me having to

aSk Problems are resolved promptly. Bev in the

billing office was quick to resolve a billing issue | had.
General customer service exceeds expectations. The
account manager even called to check in after normal
business hours. You have a great company — keep up
the good workl

Outline (enclosure)

What are we doing well? Great Products. These
products are clearly the best in their class.
Replacement parts are shipped when needed. You
sent me gaskets without me having to ask. Problems
are resolved promptly. Bev in the billing office was
quick to resolve a billing issue | had. General

customer service exceeds expectations. The account
manager even called to check in after normal
USINESS hours.

You have a great company — keep up the good workl

Bold

What are we doing well? Great Products. These
products are clearly the best in their class.
Replacement parts are shipped when needed. You
sent me gaskets without me having to ask. Problems
are resolved promptly. Bev in the billing office was
quick to resolve a billing issue | had. General
customer service exceeds expectations. The account
manager even called to check in after normal
business hours.

You have a great company — keep up the good workl

Italics

What are we doing well? Great Products. These
products are clearly the best in their class.
Replacement parts are shipped when needed. You
sent me gaskets without me having to ask. Problems
are resolved promptly. Bev in the billing office was
quick to resolve a billing issue | had. General
customer service exceeds expectations. The account
manager even called to check in after normal
business hours.

You have a great company — keep up the good workl

Separate spatially

What are we doing well? Great Products. These
products are clearly the best in their class.
Replacement parts are shipped when needed. You
sent me gaskets without me having to ask.

Problems are resolved promptly.

Bev in the billing office was quick to resolve a billing
issue | had. General customer service exceeds
expectations. The account manager even called fo
check in after normal business hours. You have a
great company — keep up the good workl

Underline (added marks)

What are we doing well? Great Products. These
products are clearly the best in their class.
Replacement parts are shipped when needed. You
sent me gaskets without me having to ask. Problems
are resolved promptly. Bev in the billing office was
quick to resolve a billing issue | had. General
customer service exceeds expectations. The account
manager even called to check in after normal
business hours.

You have a great company — keep up the good workl

BROYHILL ASSET MANAGEMENT



We can also employ preattentive attributes to create a visual hierarchy in our communications, establishing implicit instructions
indicating how to process the information. We can signal what is most important that they should pay attention to first, what is
second most important, and so on. We can push necessary but non-message-impacting components to the background, so they don’t

compete for attention. This makes it easier and faster to take in the information provided.

Various attributes draw our attention with differing strength. For example, a bright blue will draw attention more than a muted

blue. Both will draw more attention than light grey.

What are we doing well?

Themes & example comments

* Great products: "These products are clearly the best in
class."

* Replacement parts are shipped when needed:
"You sent me gaskets without me having to ask, and | really
needed them, too!"

* Problems are resolved promptly: "Bev in the billing office
was
quick to resolve a billing issue | had.”

* General customer service exceeds expectations:

Thoughtful use of color and text is one way we can focus the story. In live settings, repeated iterations of the same visual, with

different pieces emphasized to tell different stories, or different aspects of the same story can be an effective strategy.

Of the top design concerns, three are noise-related.

Top 10 design concerns

concerns per 1,000
Engine power is less than expected Comments indicate that

. . ) " noisy tire issues are
Tires make excessive noise while., most apparent in the
Engine makes abnormalexcessive. . [ NGEGTNINGNGNNEET rain.
Seat material concerns . .
Complaints about engine
Excessive wind noise 11.0 noise commonly cited
after the car had not

Hesitation or delay when shifting b dri f hil
een driven for a while.

Bluetooth system has poor sound quality

Steering system/wheel has too much.. | EXCESSW_'E Wi_l'ld_ noise is
- noted primarily in
Bluetooth system is difficult to use freeway driving at high
Front seat...

The most important preattentive attributes when it comes to focusing your audience’s attention are size, color, and position on the

page.

e Size matters. Relative size denotes relative importance. Don’t let your design choices be happenstance. They should be the result
of explicit decisions. One way to do this is to start by pushing everything to the background. Then decide what to bring to the
forefront or highlight.

e Color is one of the most powerful tools you have for focusing attention. Resist the urge to use color for the sake of being
colorful. Use it sparingly. Use a base color and a single . Grey is a better base color than black because it allows
for greater contrast.

o Use color sparingly. Too much variety prevents anything from standing out. There needs to be sufficient contrast to

make something draw your attention.
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o Use color consistently. Your audience will take time to familiarize themselves with what color means once and then
assume the same details apply throughout the rest of the communication. Don’t confuse them by changing your use of
color.

o Be thoughtful of the tone. Color evokes emotion. Consider the tone you want to set with our broader communication
and choose a color that reinforces it.

o0 Leverage brand colors. Identify one or two brand colors to use as your highlight cues and keep the rest of the color

palette relatively muted with shades of grey.

Leverage brand color Draw attention with black  Use complimentary color
Category 1 Category 1 Category 1
Category 2 Category 2 Category 2

Category 3 Category 3 Category 3 n

Category 4 Category 4 Category 4 ‘

Category 5 Category 5 Category 5

ClientLogo ClientLogo ClientLogo

e  DPosition on the page: put the most important thing at the top. Don’t make your audience wade through other stuff to get to it. In
data visualization, think about which data you want your audience to see first and if rearranging the visual accordingly makes
sense. Be mindful of how you position elements on a page and aim to do so in a way that will feel natural for your audience to

consume. Work with them. Not against them.

THINK LIKE A DESIGNER

Form follows function. Think about what you want your audience to do with the data (function) and then create a visualization (form)

that will allow for this with ease. Good design fades into the background unnoticed.

HIGHLIGHT THE IMPORTANT STUFF

Only highlight a fraction of the overall visual - at most 10% of the design. Note that preattentive attributes can be layered. Use the

following guidelines:

e  Bold, jtalics and underlining: Use for titles, labels captions and short word sequences to differentiate elements. Bolding is
preferred because it adds minimal noise while clearly highlighting elements.

e CASE and typeface. Uppercase text in short word sequences is easily scanned which works well with titles, labels and
keywords.

e  Color is an effective highlighting technique when used sparingly.

e Size is another way to attract attention and signal importance.
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ELIMINATE DISTRACTIONS

The decision of what to cut can be even more important than what to include. Consider clutter and context. Consider what is critical
and what is not. Identify unnecessary, extraneous or irrelevant items or information. Determine if things are distracting from the
main message. You know you've achieved perfection, not when you have nothing more to add, but when you have nothing to take

away.

e Not all data are equally important. Use your space and your audience’s attention wisely. Get rid of noncritical data and
components.

®  When detail isn't needed, summarize. You should be familiar with all the details. But that doesn’t mean that your audience needs
to be.

e  Askyourself: would eliminating this change anything? Resist the urge to keep things because they are cute or because you worked
hard to create them.

e  Push necessary, but non-impacting items to the background. Light grey works well here.

New marriage rate by education
Number of newly married adults per 1,000 marriage eligible adults

New Marriage Rate by Education

Number of newly married adults per 1,000 marriage eligible adults

61.5 Bachelor's degree or more 62
56.7
57
36.7 359 36.5

Some college 43 G
301 High school grad 36 37
%68 a4 30
' Less than high school 27 G, -

|
08 '09 '10 ‘11 12

414 42.5

All Less than High Some Bachelor's
high school college degree or
school graduate more

Note: Marriage eligible includes the newly married plus those widowed, divorced
or never married at interview

Source: US Census
Adapted from PEW RESEARCH CENTER

2008 2009 2010 2011 2012

Note: Marriage eligible includes the newly married plus those widowed, divorced
or never married at interview

Source: US Census
Adapted from PEW RESEARCH CENTER

DON'T OVERCOMPLICATE

The more complicated it looks, the more time your audience perceives it will take to understand, and the less likely they are to spend

time understanding it. Some tips to keep it simple:

e  Make it clean and legible. Use a consistent easy-to-read font.

e  Use straightforward language. Simple language over complex; fewer words over more.

e  Remove complexity. Favor simplicity over complicated.
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TEXT IS YOUR FRIEND

Thoughtful use of text ensures that your data is accessible. Use it to label, introduce, explain, reinforce, highlight, recommend, and

tell a story.

e Every chart needs a title. The absence of titles causes your audience to stop and question what they are looking at. Instead, label
explicitly so they can use their brainpower to understand the information, rather than trying to figure out how to read the visual.
e If there is a conclusion you want them to reach, state it. Leverage preattentive attributes to make those words stand out.

o If useful, annotate important or interesting points directly on a graph. A few words can make data so much more accessible.

Please approve the hire of 2 FTE

300
o to backfill those who quit in the past year

250 Ticket volume over time

0 2 employees quit in May. We nearly kept up with
incoming volume in the following two months, but fell
behind with the increase in Aug and haven't been able to

7
Received

7
Received

o

Processed
Processed

" b A Ju il d

dan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

AESTHETICS

Is it really necessary to make it pretty? YES. People perceive more aesthetic designs as easier to use. Thoughtful use of color,

alignment and white space are components you don’t notice when well done.

e  Be smart with color. Color should always be an intentional decision.
e  Pay attention to alignment. Organize the page to create clean vertical and horizontal lines.

e  Leverage white space. Preserve margins. Don'’t stretch graphics to fill space or add things just because you have room.

Distribution by customer segment Distribution by customer segment
Segment 7 15% 1% Segment 7 15% 1%
20% 20%
Segment 6 32%
Segment 6
egment 50%
seomencs TR 30,
Segment 2 79
Segment 2 o o
Segment 1 16% -
Segment 1 . 9%
US Population Our Customers US Population Our Customers
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LESSONS IN STORYTELLING

The most beautiful data visualization runs the risk of falling flat without a compelling narrative to go with it. We can use stories to
engage our audience in a way that goes beyond what facts and conventional rhetoric can do. Stories are what tie information

together. How to write with style:

e  Find a subject you care about.
e Do not ramble. Keep it simple.
e  Have the guts to cut.

e  Sound like yourself.

e  Say what you meant to say.

Don’t communicate for yourself. Communicate with the audience. The story is about them. Not about you. Keep your audience top
of mind. Think about what will resonate with them. Make the information specific and relevant to your audience. Keep it simple.

Edit ruthlessly. Be authentic.

When it comes to structuring the flow of your presentation, create the headlines first. Think about the order you want your audience
to experience your story. This structure can help create a logical order to follow. Make each headline the title of your slides or sections

in a report. The path should be clear to you. If it isn’t, it certainly won't be clear to your audience.

TURN THIS INTO A STORY

You must have a solid understanding of what you want to communicate before you craft your communication. Once you have 7he
Big Ideaand Three Minute Storyarticulated, you can start to think about what narrative flow makes sense and how to organize your
deck.

One way to do this is to include a slide at the beginning of your deck that bullets the main points in your story. This will be your
executive summary that says to your audience at the start, “here’s what we will cover in our time together.” Then organize the
remaining slides to follow this flow. At the end of the presentation, repeat this: “Here’s what we covered.” Telling your audience

how you are going to structure your presentation can make you and them more comfortable. It helps them know what to expect.
Tactics for presenting a clear story:

e  Horizontal logic. The idea here is that you can read just the slide title of each slide, and these snippets alone tell the overarching
story you want to communicate.

e  Vertical logic means all information on a given slide is self-reinforcing. The content reinforces the title and vice versa. The
words reinforce the visual and vice versa.

e A fresh perspective. Once you've crafted your presentation, give it to a friend. Ask them what they pay attention to, what they

think is important, and where they have questions.
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CASE STUDIES

There should be logic in the order that you display information. A single visual can tell several different stories and focus on

different aspects of the same data set. We can leverage order, color, position, and text to draw our audience’s attention to what we

want them to see in the graphics. Bold colors and callout boxes help highlight specific features.

Features A & B top user satisfaction Feature O is least used

Product X User Satisfaction: Features

a Completely Ny satisfied «

ey
L]

= Not very satisfied  Nol salisfied 81 81 « Have ol used

Foatvre N IETMINEEN |
Feature |

i stion Haw s sshed have rou been
pul s data s contest How many

Product X User Satisfaction: Features

mHave notused = Netsafsfied at oll s Mot very safisfed

Feature 0 R
Feature 1 RN
Feature K | EEREN

Feature L | EEHEE

Feaure N - TSI N —
Featre | | EEENN

Feature G |EERNN N

Feature F  |ETRENEI
Feature H | ERENN N
Feature D [N
Featurc £ |1
Feature ¢ [FEN

Feature s [F SN I
Fealure A ||

Feature B [l

Respanses based on survey quaslion How sasNa have you been win each ol
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When presenting content live, you want to walk your audience through the story, focusing on just the relevant part of the visual.

But the version that gets circulated needs to be able to stand on its own, L.e. you only want to circulate the final comprehensive,

annotated version.
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AVOIDING THE SPAGHETTI GRAPH

The typical spaghetti graph is such a mess that it makes it extremely difficult to concentrate on a single line due to all the crisscrossing
with so much competing for your information. A few strategies for creating a better visual sense of the data are: emphasize one line

at a time; separate the graphs spatially; combine both approaches.
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ALTERNATIVES TO PIES

e  Show the numbers directly.

e  Use a simple bar graph.

e  Use a100% stacked horizontal bar graph.
e  Use aslope graph.

Pilot program was a success Pilot program was a success

After the pilot program, How do you feel about science?
BEFORE program, the majority of children
o felt just OK about scien g
40% BT AFTER
program,
30% more children
were Kind of
of kids expressed interest towards science, interested &
compared to 44% going into the program. el Excited about
12% - science.
Based on survey of 100 students conducted before and after pilot program (100% respanse rate: on both surveys
Bored Not great OK Kind of Excited
interested

Based on survey of 100 students conducted before and after pilot program (100% response rate on both surveys)

Pilot program was a success Pilot program was a success

How do you feel about science? How do you feel about science?

Bored | Notgreat | OK | Kindofinterested | Excited 40% BEFORE program,

% of total 38% Excited the majority of
0% 20% 40% 60% 80% 100% children felt just OK

- - - 30% Kind of about science

BEFOR interested
£ 25% AFTER program,

10% more children were

Kind of interested &
AFTER - N\ 14 ok
1% 12% Bored

— 6% Not great
BEFORE program, the AFTER program, more children 5% &= ‘ ¢
majority of children (40%) were Kind of interested (30%) —_—
felt just OK about & Excited (38%) about science. BEFORE AFTER

Based on survey of 100 students conducted before and after pilot program (100% response rate on both surveys) Based on survey of 100 students conducted before and after pilot program (100% response rate on both surveys)

When you find yourself in a situation where you are unsure how to proceed, pause to consider your audience. What do you need

them to know? What story do you aim to tell them? Often, by answering these questions, a good path for how to present your data
will become clear.

Once you've reached the point of needing to communicate, there should be a specific story or point that you want to highlight rather
than let your audience draw their own conclusions.
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FINAL THOUGHTS

®  Learn your tools well. You don’t need fancy tools to visualize data well. So don’t let your tools be a limiting factor when it comes
to communicating effectively. Pick one and get to know it best. The best way to learn is to do it.

e [terate and seek feedback. You must iterate to get from early ideas to final solution. Start with a blank sheet of paper. Brainstorm
without the constraints of your tools. Sketch out potential views to see them side-by-side and determine what works best. Then
create a version of the graph, make a copy of it and make a single change. Determine which version looks better, then make
another copy. Continue preserving your latest “best” version and making minor tweaks to iterate toward your ideal visual.

e  Devote time to storytelling with data. It takes time to do all this well. After collecting and analyzing the data, it's tempting to
throw it into a graph and call it “done.” But if we don’t spend adequate time on this final step - communicating our data - we
risk losing the greatest impact. This is the only part of the entire process that your audience actually sees.

e  Seek inspiration through good examples. Imitation is the best form of flattery. We learn by emulating experts. If you see a

visualization you like, pause to reflect on what makes it effective and save a copy to your visual library.

RECAP

e  Understand your context. Build a clear understanding of who you are communicating to, what you need them to know, how
you will communicate it, and what data you will use.

e  Choose an appropriate visual display. Let the relationship you want to show guide the type of chart you choose.

o  Eliminate clutter. Identify elements that don’t add informative value and remove them from your visuals. Leverage the Gestalt
principles to understand how people see data visually.

e  Focus attention where you want it. Employ preattentive attributes to signal what’s important and draw attention to where you
want your audience to look.

e  Think like a designer. Highlight the important stuff, eliminate distractions and create a visual hierarchy of information.

e Tell astory. Crafta story with a clear beginning, middle and end. Consider the order of your narrative and use the power or

repetition to help your story stick.

ADDITIONAL READING & RESOURCES

e How to Lie with Statistics

e  The Visual Display of Quantitative Information

®  The data, graphs, and images from the book can be found here.

®  Cole Nussbaumer Knaflic’s Google Talk, "Storytelling with Data" can be found here.
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https://www.notion.so/broyhill/9aafc6e990cd4947ae90aef89c6594e0?v=fe4769cd2a2647dabb6d3d4cf162c7f8
https://amzn.to/2Y8gwjx
https://amzn.to/2JWPxT8
http://www.storytellingwithdata.com/book/downloads
https://www.youtube.com/watch?v=8EMW7io4rSI

ABOUT BROYHILL

Broyhill Asset Management is a boutique investment firm, initially established as a family office in 1980 and guided by a dis ciplined
value orientation. Founded in the foothills of North Carolina’s Blue Ridge Mountains, we operate outside of the fray and invest with

a rational, objective, long-term perspective.

FIND THIS INTERESTING?

Stay curious. Click here to subscribe.

FOR MORE INFORMATION:

ir@brovhillasset.com | 828.610.5360
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DISCLOSURES

Broyhill Asset Management LLC (“Broyhill”) is an investment adviser in North Carolina. Broyhill is registered with the Securities and
Exchange Commission (SEC). Registration of an investment adviser does not imply any specific level of skill or training and does not
constitute an endorsement of the firm by the Commission. Broyhill only transacts business in states in which it is properly registered
or exempted from registration. A copy of Broyhill’s current written disclosure brochure filed with the SEC which discusses, among

other things, Broyhill’s business practices, services, and fees is available through the SEC’s website at www.adviserinfo.sec.gov.

The performance of the Broyhill Equity Portfolio illustrated here is representative of a composite considered to be a “carve out” or
“extracted performance.” This composite has been verified by a third-party firm and reflects the equity returns of actual client
portfolios. These results are based on the weighted average performance of the portion of individual accounts invested in the Broyhill
Equity Portfolio but may not represent the performance of the entire portfolio. Since many of Broyhill’s accounts are invested per a
“balanced” investment model, we believe that this extracted performance composite, which includes only discretionary equity holdings
of all Broyhill discretionary accounts, is the most accurate representation of Broyhill’s long term equity performance. Additionally,
since this performance represents a pure equity allocation, it does not include the impact of any cash allocation. Performance figures
for the total portfolio composite are available upon request. This data may be useful for an investor evaluating Broyhill, although
individual results may differ based on each account's investment objectives, the date of initial funding, the opportunity set available

at the time, specific investment vehicles available to the accounts, and individual fee schedules.

Performance is calculated using time-weighted rates of return, net of all fees and expenses, and reflects the reinvestment of dividends
and other earnings. Since the composite returns are calculated gross of fees, in order to report net returns, a 1.5% annual management

fee has been subtracted from gross reported returns.

The investment return and principal value of an investment will fluctuate. Therefore, an investor's account, when liquidated or
redeemed, will almost always have a different value than that shown herein. Current performance may be lower or higher than the

return data quoted herein.

Past performance is not indicative of future returns. This information should not be used as a general guide to investing or as a source
of any specific investment recommendations and makes no implied or expressed recommendations concerning how an account should

or would be handled, as appropriate investment strategies depend upon specific investment guidelines and objectives.

Information presented herein is subject to change without notice and should not be considered a solicitation to buy or sell any security.
This document contains general information that is not suitable for everyone. The information contained herein should not be

construed as personalized investment advice.

There is no guarantee that the views and opinions expressed in this document will come to pass. Investing in the stock market involves
gains and losses and may not be suitable for all investors. No representations, expressed or implied, are made as to the accuracy or

completeness of such statements, estimates, or projections, or concerning any other materials herein.

Under no circumstances does the information contained within represent a recommendation to buy, hold, or sell any security, and it
should not be assumed that the securities transactions or holdings discussed were or will prove to be profitable. There are risks

associated with purchasing and selling securities and options thereon, including the risk that you could lose money.

Certain information contained herein constitutes “forward-looking statements,” which can be identified by the use of forward-looking

» o« » o«

terminology such as “may,” “will,” “should,” “expect,” “anticipate,” “project,” “estimate,” “intend,” “continue,” or “believe,” or the
negatives thereof or other variations thereon or comparable terminology. Due to various risks and uncertainties, actual events, results
or actual performance may differ materially from those reflected or contemplated in such forward-looking statements. Nothing

contained herein may be relied upon as a guarantee, promise, assurance, or representation of the future.
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Market value information (including, without limitation, prices, exchange rates, accrued income, and bond ratings furnished herein)
has been obtained from sources that Broyhill believes to be reliable and is for the exclusive use of the client. Market prices are obtained
from standard market pricing services or, in the case of less liquid securities, from brokers and market makers. Broyhill makes no
representations, warranty, or guarantee, express or implied, that any quoted value necessarily reflects the proceeds that may be

received on the sale of a security. Changes in rates of exchange may have an adverse effect on the value of investments.

Indices represent unmanaged, broad-based baskets of assets. They are typically used as proxies for the overall market’s performance.
Index returns typically assume that dividends are reinvested and do not include the effect of management fees or expenses. You cannot
invest directly in an index. Without prior written permission of the index owner, this information and any other index-related
intellectual property may only be used for your internal use, may not be reproduced, or redistributed in any form, and may not be
used to create any financial instruments or products or any indices. This information is provided on an "as is" basis, and the user of
this information assumes the entire risk of any use made of this information. Neither the index owner nor any third party involved
in or related to the computing or compiling of the data makes any express or implied warranties, representations, or guarantees
concerning the index-related data, and in no event will the index owner or any third party have any liability for any direct, indirect,

special, punitive, consequential or any other damages (including lost profits) relating to any use of this information.

For additional information about other indices or strategies mentioned here, you may contact us at ir@brovhillasset.com.

No part of this material may be copied, photocopied, or duplicated in any form, by any means, or redistributed without Broyhill’s

prior written consent.
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