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What is truth?

“... Mormonism is truth, in other words the doctrine of
the Latter-day Saints, is truth. ... The first and
fundamental principle of our holy religion is, that we
believe that we have a right to embrace all, and every
item of truth, without limitation or without being
circumscribed or prohibited by the creeds or
superstitious notions of men, or by the dominations of
one another, when that truth is clearly demonstrated to
our minds, and we have the highest degree of evidence
of the same.”




How do we find truth?

Neil deGrasse Tyson @ m
A4
@neiltyson

The good thing about Science is that it's true
whether or not you believe in it.
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Facts # Truth




Facts # Truth

“Just because something happened does
not mean that it is morally instructive; just
because it never happened does not mean
that it is not true.”

—Michael Austin, Re-reading Job: Understanding
the Ancient World’s Greatest Poem, 20




Content + form = truth



Data visualization and truth

Am | telling you all to lie and
create fictitious graphics?



Does beauty matter?
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Does beauty matter?
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Napoleon’s Grande Armée
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Characteristics of graphical excellence

1. “..the well-designed presentation of interesting data- a matter
of substance, statistics, and design.”

2. Complexideas communicated with clarity, precision, and
efficiency.

3. Thatwhich gives the viewer the greatest number of ideas in
the shortest time with the least ink in the smallest space.

4. Nearly always multivariate.
5. Requires telling the truth about the data.
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What makes this figure so great?

data ink
total ink

d —1iratio =




Qualities of great visualizations

Truthful
Functional
Beautiful

Insightful

Enlightening




Figurative map of Imperial Navy troop losses
in the Galactic Civil War, 0 BBY-5ABY Remnant Imperial

forces retreat to
Asteroid hits a Star Destroyer Jakku, reform  —»
after Imperial victory at Hoth as First Order
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We forget this

“YOUR SCIENTISTS WERE SO PREOCCUPIED WITH WHETHER
THEY|COULD THEY DIDNTSTOP T0 THINK IF THEY SHOULD g

—DR-IAN MALCOLM




(f) Distribution of Genus
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= Very Much
= Much
= Inbetween
= Little

m Very Little

How Valued Do You Feel?




FIGURE 3.3. Time Taken to Complete Observation Form — Library Management Facilitator

Less than 60 minutes | 60-89 minutes | 90+ minutes

Baseline 10% 20% 70%

Midline 78% 11%

Endline 91%

11%

9%
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85%
80%
75%
70%
65%
60%
55%

50%

Net Much Value Amongst 3rd - 5th Grade

3rd Grade 4th Grade

e BOY (D) ==l Girl (D) w0 Boy (B)

5th Grade

e Girl (B)



7. Salaries

Salaries are also diverse.

DIVERSITY IN TECH REPORT

Salaries

TheCooperReview.com

PAID TOO

MUCH
35%

ENOUGH

10%

WOMEN
55%



How Prison Works ot

Recidivism Rate of Prisoners
Released in 1994

ALL RELEASED
PRISONERS

67.5%

VIOLENT
OFFENSES

PUBLIC-ORDER
OFFENSES

gased 00 a study tracking
272,111 pnsoners in 15 states
Source: U.S, Department of Justice Statistics

Reentry Trénds In the United States



Email ROI

Email marketing
has an ROI of

A message is
more likely 10 be seen
in email than via Facebook.

o of online adults
© use email, witt
using itTonan
average day

OPEN RATE

s highest when companies g

send two emails per month 1

%, of cmairs
75 o

R O00M users
access ther accounts via mobile devices.

Marketers have noted a ’

7600/ ncrease in revenbe from
O segmented campaigns




Cyber attacks by month, method, motivation and target
worldwide, 2012 (%)

Source: Targeted Cyber Attacks 2012
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Discount policy needs review
2016 Profits down in East region with higher Discounts

$2M Discounts averaging
| over 40% led to
3:; $1M negative profit
O e
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BARRIERS TO BIG DATA ADOPTION IN HEALTH CARE

WHO European Region states considered the following to be the biggest barriers to
using big data in health care:

Privacy and security: 71.7%

Lack of intergration: 63%

‘efefefele el

Information sharing: 50%

<I<I<I<]<]

SOURCE: World Health Organization survey of member countries

ﬁ Share POL'TICO




Independent workers span all demographic groups

Responses from MGI Survey

Participation in independent work

% of % of earners in each
Total ind d Kk
M%Iiaon NOSpRIGT Woues independent category who participate
workforce in independent work
B Primary % of
working-age Low-income
B Supplemental population Youths' Women households? Seniors?
44
United 39 46
States 27 23 53 51 21 8
United 38
Kingdom 14 26 24 58 57 15 55 14 57
59 58
Sweden | 2 28 21 | 65 52 1§ 44 16







Course purpose

Find truth and beauty In data

Know and evaluate why something
is truthful and beautiful




The Data Science Workflow

4 N
/ Visualise
Import — Tidy —* [ransform ) ——= Communicate
‘\ Model
Explore
. W,
Program
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Syllabus

dataviz.andrewheiss.com
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Image types

Jpeg, png, gif pdf, svg

1992 1992




Which format do I use?

Bitmaps
JPEG: Photographs

PNG/GIF: Figures with limited colors

Anything you put in Word

Vectors
PDF: Anything vector based SVG: Vectors online




Which programs do I use?

Photoshop Illustrator InDesign

P Al 1d |

Photos Vectors Documents ﬂa‘lﬂzl

o & O

GIMP Inkscape Scribus




Basic principles of visual design

Contrast

Repetition
Alignment

Proximity




Contrast

“If two items are not exactly
the same, make them
different. Really different.”

Don’t be a wimp.




Contrast: Type

BEETE 1o ipsum dolor sit amet
m Lorem ipsum dolor sit amet

m Lorem ipsum dolor sit amet
m L orem %Jlé/ﬂ/ Mr st amet
Lorem ipsum dolor sit smet




Contrast: Color

http://color.adobe.com | http://colorbrewer2.org/
http://www.colourlovers.com/




James Clifton Thomas
123 Penny Lane
Portland, OR 97211
(888) 555-1212

PROFILE:
A multi-talented, hard-working young man, easy to get along with, dependable, and joyful.

ACCOMPLISHMENTS:
January 2006-present  Web designer and developer, working with a professional team of
creatives in Portland.

May 2000-January 2006 Pocket Full of Posies Day Care Center. Changed diapers, taught
magic and painting, wiped noses, read books to and danced with babies and toddlers. Also
coordinated schedules, hired other teachers, and developed programs for children.

Summer 2006 Updated the best-selling book, The Non-Designer s Web Book with my mom
(Robin Williams) and John Tollett.

1997-2000 Developed and led a ska band called Lead Veins. Designed the web site and
coordinated a national tour.

EDUCATION:

2002-2005 Pacific Northwest College of Art, Portland, Oregon: B.A. in Printmaking
1999-2000 Santa Rosa High School, Santa Rosa, California

1997-1998 Santa Fe High School, Santa Fe, New Mexico

1982-1986 Poppy Creek Daycare Center, Santa Rosa, California

PROFESSIONAL AFFILIATIONS:

Grand National Monotype Club, Executive Secretary, 2000-2002
Jerks of Invention, Musicians of Portland, President, 1999-present
Local Organization of Children of Robin Williams, 1982-present

HOBBIES:
Snowboarding, skateboarding, tap dancing, cooking, magic, music (trumpet, drums, vocals,
bass guitar), portrait drawing

References available on request.
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dependable, and joyful.
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for children.
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1997 -2000 Developed and led a ska band called Lead Veins. Designed the web site and
coordinated a national tour.
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20022005 Pacific Northwest College of Art, Portland, Oregon: B.A. in Printmaking
15992000 Santa Rasa High School, Santa Rosa, California

16971598 Santa Fe High School, Santa Fe, New Mexico

1582-1586 Poppy Creek Daycare Center, Santa Rosa, California

Professional Affiliations

2000-2002 Grand National Monotype Club, Executive Secretary

1599~ present Jerks of Invention, Musicians of Portland, President
1582~ present Local Organization of Children of Robin Williams

Hobbies

Snowboarding, skateboarding, tap dancing, cooking, magic,
music (trumpet, drums, vocals, bass guitar), portrait drawing




Good or bad?

We the People of the United We the People of the United

States, in Order to form a more States, in Order to form a more

petfect Union, establish Justice, perfect Union, establish

insure domestic Tranquility. .. Justice, insure domestic
Tranquility...

Article I.

Section 1. Article l.

All legislative Powers herein Section 1.

granted shall be vested in a All legislative Powers herein

Congress of the United States, granted shall be vested in a

which shall consist of a Senate Congress of the United States,

and House of Representatives. which shall consist of a Senate

and House of Representatives.




Repetition

‘“Repeat some aspect
of the design throughout
the entire piece.”
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DISCOVER MORE

® FRESH SQUEEZED ®

Jamba is the perfect place to pick up that all-important
morning meal. First, our fruit-filled products are overflowing
with vital vitamins and minerals to give your body the
breakfast boost it needs. Even better, you can grab them
on the go-and they taste great, too!

New Fantastic Functional Smoothies. Still sleepy? Get Up & Mango™:
ihis new energy smoothie blends brilliant mangos and perky peaches
with soymilk, nonfat frozen yogurt and our special Energy Boost™-a
potent combination of ginseng ginkgo bilaba, and other fatigue-fight-
ing herbs, as well as four energy-essential B vitamins. Get Up &
Mango™ will get you maving-and give you plenty of potassium,
calcium and vitamins C and A, as well as 15 grams of protein®.

Want more protein? Our Blue Banana Blast™ smoothie is bursting
with blucberries and bananas, plus soymilk, nonfat plain yogurt, non
fat frozen yogurt, and Jamba's Protein Boost™. You get 22 grams of
protein, plus lots of dietary fiber, calcium and vitamin D. Drink up!
New Yummy Yogurt Blends. These sweet and creamy creations blend
nonfat plain yogurt and soymilk with your favorite {7\ .
fresh fruits and fruit juices, These drinkable yogurts |
are a good source of protein and an excellent
source of calcium and vitamins C and D. Yogurt's
“friendly bacteria™ helps ald in digestion, too.
Choose from Sunrise Strawberry™,

Bright Eyed & Blueberry™ and 11
Pick-Me-Up Peach™. X

Tomorrow moming, don let the f‘i\
first meal of the day put you to }
sleep! Go to Jamba-and give K’ v
yourself a fresh start! )

* Nutritional information based oa Original size smoothid:

e i e
With
Breakfast

our mother was
right: You shouldnt
skip breakfast.
But eating any old moming meal
won't do. To start the day right,
you need to feed your body the
vitamins and nutrients it craves.

“You don't want to waste calo-
rles,” explains Suzanne Havala
Hobbs, a registered dietitian and
member of Jamba's Wellness
Advisary Board. “If you load up on
empty calories for breakfast, by
the end of the day, you're more
likely to have missed some impor-
tant nutrients.”

A nutritious breakfast offers a
bounty of benefits, For one, you'll
have more energy and will proba
bly perform better at work or
school, Why? When you wake up
in the moming, your body’s energy
stores are low. Alter all, you
haven't eaten anything in eight to
12 hours, if you don't refuel with
breakfast, you'll probably be
starved by lunch-and more likely
to overeat and make impulsive
food choices.

(Continued on back page)

The Secret To
Jamba Smoothies

ver wonder why Jamba

smoothies taste so terific?

The secret is in the fruit-and

how we pick It.

1t starts in the fiekds, Jamba's suppliers pick
ofoduce at the peak of perfection, and with-
fn-hours, that fruit is “individually quick
frozen™ to lock in its fresh fAlavor, juices and
nutrients. Seon, it's on its way to Jamba
stores, ready to be mixed into one of our
splendid smoothies!
Of course, not all fruits are created equal.
And when Jamba searches the globe for the
best bananas, berries, peaches and more,
we're pretty hard to please. We're not only
picky about the fruit itself-we insist on a
spedific variety of strawberry, and each one
must adhere to our strict standards for color
and flavor-we're also choosy about the
Peopie whosupply it. i
Our suppliers must meet a long list of strin-
gent standards for ensuring quality and food
safety. We require vendors to detail all of
their quality and safety processes and pass
3 rigorous third-party audit before we'll even
agree to taste-test their fruit. In addition,
Jamba officials visit supplier facilities and
continue reviewing processes even aftef 3
contract is signed. Many of our vendors,
have been our trusted partners for years.
Why all the fuss? lamba is committed to
providing only the highest quality products:
o our customers. After all, the better the
fruit, the better the smoothie!

FRESH CROP
Opening This Fall!

Spreading The -
amba Spirit

amba General Manager Ray Sterling Is a big believer in supporting
the local community. So when Ray, who manages the Jamba store
at gth and Irving streets in San Francisco, saw that the 2004 AIDS

Walk San Francisco fundraising event was approaching, he sprang into action.
Ray volunteered to captain a team of walkers and, with the help of the
Jamba's Northern California marketing department, quickly spread the word
about the event 1o all the stores in Northern California. His goal: Raise $10,000
for AIDS Walk, which benefits the San Francisco AIDS Foundation and other
organizations that provide services, support and education to AIDS patients.
His enthusiasm tumed out to be contagious. On July 18, the day of the walk,
he found himself leading a team of more than 40 people, including Jamba
team members, customers and friends and family. Two team members donned
BananaMan costumes, and the rest of the team sported bright yellow Jamba
t-shirts as they walked 6.2 miles through Golden Gate Park. Total money
raised: $16,019.
[ think it's so important to support the local community,” Ray explains,
“This is a big event in San Francisco, and the money goes to help people
and chitdren right here. | felt it was essential for Jamba to be a part of it™
The AIDS Walk isn't the only community project Ray has
been involved with since joining Jamba two-and-a-half
years ago. He also works with a local chapter of The
Arc, an organization that helps people with develop
mental disabilities. Through The Arc, Ray has hired
several people with disabllities to work for him at
Jamba. For his efforts, he was recognized as an \
“Employer of the Year™ last \
year by the San Francisco
Mayor’s Committee for
Employment of
Persons with
Disabilities.
“Ray exemplifies
everything that
Jamba stands
for," says Gail

DiSantis, a Jamba
District Manager

for San Francisco

and Ray's boss. “He's !
friendly, fun and ener- 1
getic, and when it comes

to helping the community, he
doesn’t Just talk. He's a doer”

/4




,.,’ "
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To Think About: Can You Step in the Same River Twice?

Philosophy Professor Dan Grabam lectured
recently on Heradlius, the Greek philoso-
pher famous for observing that one cannot
step into the same river twice. Did he mean
that the person, of the iver, changed? Both
versions are supportable. Homwever, that
docs not mean, ssid Graham, that there
o life. What
Heraclitus may have scen is that in a kfe of
flux and change, we define ourselves in rela-
tion to what is changing around us,
Said professor Graham:

Trople fording a river encounter ever-chang-

ing wasers, buz in the proces they abio

cncamwter the river. In resisting the force of

the flowing wsers . . . the smavelers get to

their destinations. idemtifying themscives as
indspendens agenss imsead of pieces of fot-
sam. They define themscives by the responses
they make to changing situations and

changing envirenmens
Graham continues:
Awd perbaps she changing envirsumens
ir just & imporzant 12 the creazion the
traseler’ character as the changing wwter
i 2 the cxirtence of the river. If we did not
comstantly mees with sensory stimsdtion,
differing situations, judgments to be made,
and decisions o be puniued, we wesld be
mere swgetables. Studses in scowsory depriva-
tion thoss thar without comssant stimula-
tiom, amans quickly become discriented.
The decper eshical comsequence s that
withous chllenges and oppesitions we can-
oot build claracter, “For it mesit meeds be,”
says Lebi 0 his son Jacob, “that there is an
opposition in all things. If net so, my firs-
burn in the wilderness, righteouines could
ot be brought 0 pas, neisher wickednes,
neither holiness mor misery, meither good nor

11). We make our chanacter,
L by confrenting changing siru-
atlons, ewiluatimg, choesing, and acting in
accondance with choices.

This interpresation coincides with another
of Hersclitus’ maxims: “The characrer of &
mans iy bis desting

Dean Van Gessel commentss “All of us
are in the process of defining oursclves
In relation 1o change. Our students are
doing this with a special inteasity: they are
young, and they learn new things every day:
This cdition of the newslerrer highlights
their acivities in practicing scholarship and
communkating their work to audiences
outside the classroom. We are proud of the
ways in which they are defining themselves,
and we approach with reverence osr mis-
sion t help them In the process.”




Alignment

‘“Every item should have a
visual connection with
something else on the page.”




Example 6: Value of a resistor in an electrical circuit.

Find the value of a resistor in an electrical circuit which will dissipate the charge to 1 percent
of its original value within one twentieth of a second after the switch is closed.

Switch-> q0= 9 volts
q(t)= 0.09 volts
t= 0.05 seconds

. L= 8 henrys
Battery Capacitor [C] Inductor [L] = 0.0001 farads
Resistor R= 300 | ohms
[R]
q()=" | 0.253889
UIL*C_] 1250
[R_/(2*L)1A2 351.5625
SQRT(B15-B16) 29.973947
COS(T*B17) 0.07203653
-R_*TH2*L) -0.9375
Q0+EXP (B 19) 3.52445064

Example 6: Value of a resistor in an electrical circuit.

Find the value of a resistor in an electrical circuit which will dissipate the charge to 1 percent
of its original value within one twentieth of a second after the switch is closed.

. q0= 9 volts
Switeh-> alt)= 0.09 volts
t= 0.05 seconds
L= 8 henrys
Battery Capacitor [C) Inductor [L] = L L
R= 300 | ohms
Resistor
[R] qlt)= | 0.253889
1[L*C_) 1250
[R_/(2*L)1A2 351.5625
SQRT(B15-B16) 29.973947
COS(T*B17) 0.07203653
-R_*T/2*L) -0.9375

QO+EXP (B 19) 3.52445064




Fewer/Less

: Some usage dictionaries state that fewer and less can be used
synonymously while others say that there is a distinct difference in the usage
between the two. Fewer cannot be used in place of less, but can less be used in
place of fewer?

The Traditional Rule: Fewer refers to number among things that are counted, or
readily distinguishable units (fewer people, ships, houses.) Less refers to quantity
or amount among things that are measured (less sugar, time, energy).

History: The rule first originated in 1770 as a rule on less, “this word is commonly
used in speaking of a number; where fewer would do better. Essentially less has
been used of countables in English just about as long as there has been a written
English language. After about 900 years Robert Baker opined that fewer might be

more elegant and proper. Almost every usage writer since Baker has followed
Baker's lead, and generations of English teachers have swelled the chorus.
“No fewer than a hundred appears to me not only more elegant than no less than a
hundred, but strictly more proper.” - Baker 1770

Consensus: A substantial majority of panel members advocates retaining this
distinction between less and fewer The general consensus favors the traditional

rule that fewer refers to countable things while less refers to things measured,
though strong forces are pushing against it.

Examples:
“However fewer and fewer writers observe it, so the distinction is becoming less and
less.” -Vermont Royster

“...Dudek’s car has fewer than 600 miles on the odometer.” - Rick Reilly
“...has never gained fewer than 1,222 yards in a season.” -Rick Telander
“The odometer showed less than ten thousand miles.” - E.L. Doctoerow

“I was never in Europe for less than fourteen months at a time." - James Thurber

W vaugmient Wty

CONJUNCTIVE ADVERBS

SqaApy aagounfuon

anjunctive adverbs are adverbs that are used to connect two phrases or clauses. They can be
used after a semicolon to connect two independent clauses or after a period to introduce a new sentence.

accordingly furthermore moreover
also hence nevertheless
anyhow however otherwise
anyway (informal) incidentally still
besides indeed then
consequently likewise therefore

The above words become conjunctive adverbs whey they join two phrases or clauses together, providing a
connection, ¢

ADVERB: Though the danger was great, the policy was nevertheless adopted.
CONJUNCTIVE ADVERB: The action proposed by the government meant risking military action; neverthe-
less, public opinion supported it.

Style

* Formal Writing: conjunctive adverbs with three or four syllables are usually used in sentences of length and
complexity.

* Informal Writing: shorter adverbs are more appropriate. They are better used as transitional devices between
sentences than to connect clauses within in a sentence.

Position

* Place the conjunctive adverb according to the word, phrase, or clause you want to emphasize. Place it at the
beginning to emphasize what follows; place it in the middle (refer to example below) to emphasize what was
previously mentioned.

EXAMPLE: The action propased by the government meant risking military action; public opinion, however,
supported it.
Punctuation

* Whether a conjunctive adverb introduces or comes inside of the second independent clause of a compound sen-
tence, the two independent clauses are bya lon. In either position, it is sometimes but not
always set off by a comma or commas.

Examples (of however)

* Susie is only one of five admitted last night. Two of these, however, are an medical wards.
* The man himself, however, was not greatly put out by the experience.

* (mid-sentence, after a clause) As time passed, however, [ slowly began to see the ariginality of the resistance you
offered.

* (atend of L 's tone ge
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Proximity

“Group related
items together.”
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