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It Is easy to produce wrong chart




GLOBAL REVENUE

IN MILLIONS

IS It any better one?

QUARTERLY

IS it a good chart?
For sure it is better
than those previous
ones but is it good
enough?

What are criteria of
chart being qualified
as good?



The meaning of context

With no context in mind it is hard to say if a chart is good or bad.

Thlngs that matter:
Who are chart's viewers?

« What do they want? What do they need?

« What idea we want to present? What can we present vs what needs to
be presented.

« [finally] How it should be presented?

If we present that chart to the board which knows quarter
actuals it may not be the best chart. We can loose viewer's
attention.
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Who iIs our report’s recipient? What needs to be presented?

REGIONAL REVENUE TRENDS, QI °'10-04°13

PERCENTAGE CHANGE

« What if the
considers w

board
nere to

Invest in orc
reverse decl
revenue?

er to
INing

« Perhaps it would be

good to present it
broken down to

region level.
« Same data, different

| | |
SOut! Wester tasterr Asia Africa Chart
> ; : z g .
AMmerica curope urope iCI



Who Is our report’s recipient interested in?

REVENUE PROJECTIONS—THREE SCENARIOS . If the board meeting
Igl\iMI_LLIONS agenda is to discuss
- strategy and

“ scenarios, perhaps it

would be good to
present them?
25 - B . What is the point of
presenting past alone
IT we discuss about
future?



Same results - in a different way
REGIONAL REVENUE TRENDS, Q1°10-04°13  \yhat i< better

PERCENTAGE CHANGE columns or map?

SOURCE: COMPANY RESEARCH



What makes chart a good one?
THE GOOD CHARTS MATRIX

N

» A good chart is the
X ENT T d A . .
EXCELLEN el one which is properly
chart constructed and it
IOU LIRS communicates
CONTEXTUAL
| AWARENESS perfectly what we
B+ vineito o want to present
G (taking into account
addressee and the
- way how message is
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EXECUTION
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How do people read reports?

There is no general reading order like in reading text.
First we look at explicit items.

We can see only few items at the same time.

We look for meaning/context.

We rely on routines and metaphors.



$20 -

Reading order

MNifFnvanmann fsw asivhis Wanwann $av Thanera \WAis -

ARl N E AW A ..'“.‘, ..“a”’ BNFE ARV TR AN .

ttallamwa Marmwevann s MNdlane Poenvine
- ‘.-a- --°. i R L L R - --r-

FThae. vnthh svead Aamvanes avan'd Aaniimbad
N PPN R SR A MR s M N b A e

College vs. less
than high scho

Crliegevs.
high school

Crliegevs,
some college




Explicit items
WHERE PEOPLE LIVE

PERCENTAGE OF WORLD POPULATION
LIVING IN URBAN AND RURALAREAS

100%

80 —
60 — Rural
40 —

Urban
20 —

| | | |
1950 1970 1950 2010 2030 2050

SOURCE: UNITED NATIONS, DEPARTMENT OF ECONOMIC
AND SOCIALAFFAIRS, POPULATION DIVISION (2014)



What are you looking at?

CUSTOMER SERVICE CALLS VS. PERFORMANCE _
* What is the message

on this chart?

« What story is behind
that chart?

« What if the message
says that even after
number of calls got
back to normal the
customer service
performance was
decreasing?

Outage




To communicate main message

DECLINING CALL CENTER PERFORMANCE

CUSTOMER SERVICE PERFORMANCE RATING

WEEK 1 WEEK 2

Service
restored

What if the message
says that even after
number of calls got
back to normal the
customer service
performance was
decreasing?
Moreover, pay
attention to when
that drop begun
Think about your
manager in both
those cases.



We can see only few items at the same time

TEAM PERFORMANCE

BLUE TEAM PERFORMANCE

High

Steve

RATING Alice

Joe

Bob

Low Jane
Jan. June

SOURCE: COMPANY RESEARCH

TEAM PERFORMANCE

HIGHLIGHTING INDIVIDUALS

/

SOURCE: COMPANY RESEARCH

High

RATING

Low



We do not focus on individual values
PLUG-IN VEHICLES: THE FIRST THREE YEARS

CUMULATIVE NUMBER OF VEHICLES SOLD, IN THOUSANDS

160 -
120 -
80 -
40 -
March Sept March Sept. March Sept.
2011 2012 2013

SOURCE: ADAPTED FROM PLOT.LY PLOT BASED ON DATA COMPILED
BY BRETTWILLIAMS AND CHARTED AT FIGSHARE.COM



THE MOST COMMON 311 COMPLAINTS IN NYC

NUMBER OF COMPLAINTS (IN THOUSANDS)

450 -

350 -

250 -

150 -

90 -

12am 5am
TIME OF DAY

SOURCE: PLOT.LY

A bit too much...

10am

3pm

8pm

= Graffiti

m Traffic signal condition
Broken muni meter

® Damaged tree

® Noise (commercial)

m Sanitation condition

® Noise (street/sidewalk)

m Blocked driveway

® Noise (vehicle)

m Other

m Street condition

W lllegal parking

m Water system

m Missed collection (all materials)

@ Street light condition

m General construction/plumbing

W Taxi complaint

| Sewer

m Dirty conditions

m Noise

® Building/use



We look for meaning/context

CUSTOMER SERVICE PERFORMANCE VS. REVENUE

CUSTOMER SERVICE DAILY SALES
PERFORMANCE RATING IN THOUSANDS

| ( | | | |
S M 1T W 1T F S S M T W T F =S
WEEK 1 WEEK 2

SOURCE: COMPANY RESEARCH



We rely on routines and metaphors




We rely on routines and metaphors...
CUSTOMER SERVICE RATING

DAY OF WEEK
S

Week 2

Outage
Week 1

Q | | | | | z | |
] 2 3 4 5 6 7 8 9 10

CUSTOMER SERVICE PERFORMANCE RATING

SOURCE: COMPANY RESEARCH



We rely on routines and metaphors...
TRAVEL EXPENSES BY DEPARTMENT

IN THOUSANDS
$2.000 -

1,500 -
1,000 -

500 -

| | | | |
Executives Marketing IT Sales Finance HR

SOURCE: COMPANY RESEARCH



The power of routine
HOW INTERESTED ARE YOU IN THIS PRODUCT?

W Not at all interested

B Extremely interested

M Moderately interested
Minimally interested

SOURCE: COMPANY RESEARCH



Rules

« Similar colours for similar items.

» (Colour saturation corresponds to higher or lower values - lighter
colours are for lower values

« (ategories should be ordered.

HOW INTERESTED ARE YOU IN THIS PRODUCT?

Extremely Moderately Minimally Not at all

SOURCE: COMPANY RESEARCH



Human perception



Coding data with visual effects

Length Slope Angle Length (aligned)
/
III AN | L\ II
Color hue Area Color intensity

AN
| é A -




Precision of perception

Accu

eneric

rate

A Length (aligned)
Length
Slope Angle
Area Color intensity
Volume
Colorh




Compare two charts




Compare two charts

Grudge Match

20

30

40



Compare two charts

Economy Foregn policy Immigration israol/Palestine siuation Relations with Russia
W oo
Disapprove
Unsure

Uraure

Foreign policy Immigraton 1srnel Palestine Retatons with Russia



Avoid pie charts

Supplier Market Share

B Suppler A
W Supplier B
Suppher C

B Suppher D




Avoid 3D charts
Number of issues

Jan Feb Mar Apr May Jun
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..out not always

2.9x10°
2.7x10°
2.5x10’
2.3x10’
2.1x10°
1.9x10°
1.7x10’
| 1.5x10°
1.3x10’
1.1x10°
9.0x10°

7.0x10°




Avoid additional axis’

Secondary y-axis

mmm Revenue == Size of Salesforce

» $1.2 - - 120 F
3 ®)
O c7>
= - 100 o
2 3
g _80 ,-Bn
)
3 bl
= 3
$0.4 - -40 @

- 20




How to correct it?

Alternative 1: label directly

# of Sales 112 111
Employees 105 g e

91

82

Revenue
(Millions)

# of Sales
Employees
® O N
& O

o

- o

() o
L

$0.8 -
$0.6 -
$0.4 -
$0.2 -
$0.0 -

Revenue (Millions)

Alternative 2: pull apart vertically

R

ntlull

Q1|a2|a3| Q4| Q1| Q2| Q3| Q4
2013 2014




Basic data communication

91% -

Simple text Scatterplot

A C

calegory 1 | Bs e 19
Cateqory 2 10° i 20}
alegory 3 b 17 A4
Lalegory 4 - a0 20 26
Category 5 30 5R°
alegory F )

Table Line

A @

smgory 1 \
caeoo R

ateqgory 3 ‘ _V, ‘f 1 ' ’_/—.

> I “
Calegory 4 4
Lalegory ¢ ! - 49%

Heatmap Slopegraph

Vertical bar Horizontal bar

llul E

Stacked vertical bar Stacked horizontal bar

Square area

Waterfall



What do you want to present?

Distribution Relationship Comparison

N\ /

What do you want to show?

# \
Connection Composition
(parts of the whole)

Location



What do you want to present?

Among Over
ems time

COMPARISON Single

Two variable
variables

What would you

RELATIONSHIP DISTRIBUTION

like to show?

Three or more
— VANables

COMPOSITION

Two

Changing
variables

over time Static

Few Many
penods pernods

! |




VARIABLE WIDTH

CHART

~

Two
variables
per item

Comparison among items

TABLE WITH BAR CHART BAR CHART
EMBEDDED CHARTS HORIZONTAL VERTICAL
—
! =)
Mg
L]
ML
! e—
—
M S TR
Many
categories
Few
categories

One variable
per item




Columns

Too thin Too thick Just right
8 8 8
7 7 7
6 6 6
5 5 5
4 4 4
3 3 3
2 2 2
| L1 B B
o - o 1IN
3 E A B C D E
Single series Two series Multiple series
8 8 8
7 7 7
6 6 6
5 51 A 54
4 4 mmp 4 mB
3 3 3
2 2 2 -
1 1 1
0 0 0

Cat1 Cat2 Cat3 Cat4 Cats Cat1Cat2Cat3Cat4 Cat5s Cat1 Cat2 Cat3Cat4 Cat5s



Columns (continued)

Non-zero baseline: as originally graphed Zero baseline: as it should be graphed

IF BUSH TAX CUTS EXPIRE IF BUSH TAX CUTS EXPIRE
TOP TAX RATE TOP TAX RATE
oo 40%
39.6% 40% 30%
38% 20%
36% 10%
34% 0%
NOW JAN. 1, 2013 NOW JAN. 1,2013
Comparing these is easy Comparing these is hard
20 20 -
l CLLL B
o N
Cat Cat 2 Cat 3 Cat 4 Cath Cat1 Cat2 Cat3 Cat4 Cath



CIRCULAR AREA

CHART

|

Cyclical

data

Comparison over time

LINE CHART

|

Many
periods

Non-cyclical

data

BAR CHART
VERTICAL

LINE CHART

/J

Snngle or few Many
categoraes categorles
Few
periods




Line chart

Passport control wait time
Past 13 months

NaN
o

W
&)

W
o

25 MAX

20 AVG
15
10 MIN

Wait time (minutes)

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
2014 2015



Distribution

BAR HISTOGRAM

Few data
points
>
Single I I

variable
LINE HISTOGRAM
>
Many
data
points
SCATTER PLOT
®e
Two S
variables R ..' co



Relationship

SCATTER PLOT
*e
- o0
° ... )
o ———
k : ’. TWO
e®e 2 variables
® 9
o
SCATTER PLOT
BUBBLE SIZE
. @ . Three or more
@ = «—1 variables




Cost per mile by miles driven

Cost per mile

$3.00 -
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R
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$1.00 -

$0.50

$0.00
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Scatterplot

0 1,000 2,000
Miles driven per month

3,000

4,000

Cost per mile by miles driven

Cost per mile

$3.00 -

$2.50 - )

$2.00 - ® @
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$1.00 4 ® o

$0.50
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0 1,000 2,000 3,000
Miles driven per month
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Composition (changing over time)

Changing
over time
Few Many
periods periods
Only relative Relative Only relative Relative
dm;’,emes and absolute diﬁgrences and absolute
matter differences riathar differences
! matter matter
STACKED 100% STACKED BAR STACKED AREA STACKED AREA
BAR CHART CHART 100% CHART CHART



VARIABLE WIDTH
CHART

Two
vanaties
per tern

drew Abela’'s Chart Ch

BAR CHARTY
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