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How Gilding Familiar Lilies ...

can illuminate our World
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But here’s an even better image ...

Adding Zing to home-cooked meals
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So Rachael, What do
we need for a well-
| stocked spice rack?
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Cooking with spices ... This talk

Less ...

More ...

B pe o HOII Indian festlval of Colour ¢




What is the single best thing

we can do for our students?







Along the way, we’ll find ...

Chris Wild, 2017 Statistics Teachers' Day



Along the way, we will find ...
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“Careful with that axe ..”

And we have to be a bit careful ..

BZE] THE UNIVERSITY OF AUCKLAND . . . ..
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But ours is a statistics ...

driven by passion!

PASSION DRIV"N STATRSTICS

Chris Wild, 2017 Statistics Teachers' Day




So let’s get cooking !!
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... Stepping through Variables
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Stepping through Variables
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Relationships to Gender

Distribution of Ethnicity by Gender
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Tasting Colour ...
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Testosterone levels by Age

Testosterone versus Age

Age

188 missing values (188 in Testosterone)
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Colour by Gender

Testosterone versus Age
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Highlighting the females

Testosterone versus Age
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Highlighting the males

Testosterone versus Age
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Colour by Gender

Testosterone versus Age
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Fertility by Region

Fertility by Region

Colour by ...
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Colour by Infant Mortality

58 missing values (39 in ChildrenPerWoman)
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Fertility vs Infant Mortality

Fertility vs Infant Mortality
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Colour by Life Expectancy
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Colour by Life Expectancy
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Colour by GDP per capita
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| Collour lby I-]ealth spend per person
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... Stepping in Colour space
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... through background colours

Weight versus Height
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k ... through background colours
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... through colour palettes

Weight

Weight versus Height

150
|

100
|

50
|

| |
140 160 180 200
Height

37 missing values (35 in Height, 9 in Weight)

Age
80

60

40

20












k ... through colour palettes







k ... through colour palettes







k ... through colour groups
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Subsetting ... ->
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Distribution of RegularMarij by Smoke100n
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Distribution of RegularMarij by Smoke100n subset by AgeDecade
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Proportion (%)
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Motion ...
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Mathematically speaking ...

Subsetting —>I } } |

k Stepping through subsets

Motion ...
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Proportion (%)

Distribution of Highest Qualification by Sex

Highest_Qualification
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AARRGH!!
The old bait and switch

— Bait & switch ...

BE%] THE UNIVERSITY OF AUCKLAND

- Chris Wild, 2017 Statistics Teachers' Day




Switching the roles of variables: Switching “X and Y”

Fertility vs Infant Mortality
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Switching the roles of variables: Switching “X and Y”
Fertility vs Infant Mortality
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Switching the roles of variables: Switching “X and Y”

Infant Mortality vs Fertility
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2-way table switching “X and Y”

Distribution of RegularMarij by Smoke100n
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5291 missing values (5059 in RegularMarij, 2765 in Smoke100n)
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2-way table switching “X and Y”

Distribution of RegularMarij by Smoke100n
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2-way table switching “X and Y”

Distribution of Smoke100n by RegularMarij
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2-way table switching representations

Distribution of RegularMarij by Smoke100n
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2-way table switching representations

Distribution of RegularMarij by Smoke100n
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2-way table switching representations

Distribution of RegularMarij subset by Smoke100n
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Fertility by Region subset by Year
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Fertility by Region subset by Year

[2000] [2004] [2008] [2012]
America America America America
ool oo o P o0 o o 0
East Asia & Pacific East Asia & Pacific East Asia & Pacific East Asia & Pacific
oo o wocafiod sp o o o#d ] PRI 0 dn ]
Europe & Calftral Asia Europe & Cghtral Asia Europe & Cditral Asia Europe & Cepgiral Asia
[ ol o ] #o_ o o o
Middle East & Morth Africa Middle East & Morth Africa Middle East & North Africa Middle East & Morth Africa
O&oooo moom o n&mo o oﬁmno
South Asia South Asia South Asia South Asia
o Eﬂ o OEO o o -] o o

Sub-Saharan Africa

@ oo ﬁmwom

Sub-Saharan Africa

oo oo “modmo

Sub-Saharan Africa

o_ooo Omﬂm‘m o

Sub-Saharan Africa

o ooo Omﬁdﬂﬂum o

[1984] [1988] [1992] [1996]
America America America America
& oan =000 o moo m

East Asia & Pacific

@ godmno o

Europe & Central Asia
00 o0 @ o

Middle East & Morth Africa

East Asia & Pacific
o qasp_dde @

Europe & Centrgl Asia
émdh om o

Middle East & Morth Africa

East Asia & Pacific
= = LD

Europe & Ce | Asia
¢ o o

Middle East & MNorth Africa

East Asia & Pacific

o.ﬂﬂ -] o

Europe & C al Asia
e ® o

Middle East & Morth Africa

Europe & Centrajghsia

Europe & CentralAsia
o0 O 0O DO

Europe & Cen sia

oo & H o o So0 oddeo o o doodPD omd @ THRp ogd o
South Asia South Asia South Asia South Asia
c 2 9 mpmoc 2 o gopafo o 0 0 f—rpqo o 9 op—gm o )
o Sub-Saharan Africa Sub-Saharan Africa Sub-Saharan Africa Sub-Saharan Africa
o o o o o o 0o 0o o o g-_m o0 o o oo o0 o mwﬂm-
2,0 [1968] [1972] [1976] [1980]
o America America America America
@ cterpa dfls o oS anpEaasos 0 0Puld o fhoph cwoo RO SR fob oo,
East Asia & Pacific East Asia & Pacific East Asia & Pacific East Asia & Pacific
o m@o mg oo o o OH @o @o o QEE! [-1-] wyo

Europe & Cen sia
dooo00 @O

o0 o ool ooo@ o ooo
Middle East & North Africa Middle East & Morth Africa Middle East & MNorth Africa Middle East & Marth Africa
o o oﬂu’ o o ow o o w&m o o oHOno

South Asia South Asia South Asia South Asia

o D&D o -] o & o -] o ﬂ o Q o & oo
Sub-Saharan Africa Sub-Saharan Africa Sub-Saharan Africa Sub-Saharan Africa

M o n# [ L] o 0 oodo o o o o # o

[1952] [1956] [1960] [1964]

America

o mo o dundicfioce
East Asia & Pacific
] &m
Europe & Central Asia

America

oo & QM@
East Asia & Pacific
-] m 0&“

Europe & Central Asia
@

America
= oooksiaoqliede
East Asia & Pacific
] | O o HD

Europe & Central Asia

America
oo B p oo life
East Asia & Pacific
-] - o wﬂ

Europe & Central 4sia
P oo ow

o odlt o of o oo &PO
Middle East & Morth Africa Middle East & Morth Africa Middle East & North Africa Middle East & Morth Africa
-] o o -] o ng -] o I ] o o0
South Asia South Asia South Asia South Asia
H o H o OHO o o HO o

Sub-Saharan Africa Sub-Saharan Africa Sub-Saharan Africa Sub-Saharan Africa

T T T I T T T T 1 T T T T T T T T T T T

0 2 4 B 8 0 2 4 B 8 0 2 4 B ] 0 2 4 B ]

Fertility

BE%] THE UNIVERSITY OF AUCKLAND

tsadll DEPARTMENT OF STATISTICS

Chris Wild, 2017 Statistics Teachers' Day




Fertility by Year subset by Region
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Identification & brushing ...
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Infantmortality versus ChildrenPerWoman (size proportional to Populationtotal)
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Distribution of cellsource by gender Table of Counts and Proportions

cellsource
gender job other parent pocket Total Row N
female 00995 00995 05812 02199 1.0000 191
male 00845 0.1338 04789 0.3028 1.0000 142

ColN 0.0931 0.1141 0.5375 0.2553 1 N =333

g

< gender

=

o

£ W female
(o R

o B male
a

job other parent pocket

cellsource
167 missing values (167 in cellsource)

Hide Table Show Percentage m
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age by gender

. gender
female
: female
" female
3 female
o female
, female
i female
L_ getl
CD i female
3
S [
: . = female
3 female
:.; " female
:f; ‘ J P female
: 51 female
: : » female
75 female
| | | | | h 12 female
: J i 5 - g female
age
% female
Display all
' - mep y - female
m ~ Hide Table gender
= female
. female
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Trai ncy ...
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Blood pressures for 10,000 people

Systolic vs Diastolic Blood Pressures

]
L]
O — |
™
i {
[}
— L]
(o] W — .
o " !
1] &
L]
D — —
| | | [ | | |
0 20 40 60 80 100 120

Diastolic BP
1449 missing values (1449 in BPDiaAve, 1449 in BPSysAve)
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Blood Pressures for 10,000 people

Systolic vs Diastolic Blood Pressures

o

O—

(&Y |

%_ - o

T - 05 _75%
= = 10 -90%

L]

D_

0 20 40 60 80 100 120

Diastolic BP
1449 missing values (1449 in BPDiaAwve, 1449 in BPSyshAve)
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Transparency

0
Transparency . a .....................................................................................

u

Systolic vs Diastolic Blood Pressures

| | I | | |

200
|

= - 50%
- 25-75%
= = 10-90%

Systolic BP
150
|

100
|

0 20 40 60 80 100 120

Diastolic BP
1449 missing values (1449 in BPDiaAve, 1449 in BPSysAve)
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Reducing Point Size

bo'mt Size

08
8

Resize points by : E‘

Overall :;

200
|

= - 50%

Systolic BP
150
|

- 25 -75%
- a 10-90%
o
O — |
| | | | | | |
0 20 40 60 80 100 120
Diastolic BP
1449 missing values (1449 in BPDiaAve, 1449 in BPSysAve) J
BE%] THE UNIVERSITY OF AUCKLAND

tsadll DEPARTMENT OF STATISTICS

Chris Wild, 2017 Statistics Teachers' Day




Emphasizing ...

Density

Systolic vs Diastolic Blood Pressures

Discreteness

Systolic vs Diastolic Blood Pressures
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Scatter plot with transparency

BPSysAve versus BPDiaAve

BPSysAve
150 200
| |

100
|

BE%] THE UNIVERSITY OF AUCKLAND

bsadll DEPARTMENT OF STATISTICS

FIREES| cid k.
% & it

- 10 gl A

& - 1

- i

- 500
= 25-75%
= = 10-90%

20 40 60 80 100

BPDiaAve

120

Chris Wild, 2017 Statistics Teachers' Day




“Big data” version ... Hexbin (alpha)

BPSysAve versus BPDiaAve
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“Big data” version ... Hexbin (size)

BPSysAve
150 200

100
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BPSysAve versus BPDiaAve
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Earthgquakes ...

=
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New Zealand Earthquakes (in 2000)

Latitude versus Longitude

Latitude

. [ ]
F&mmﬁmrﬂﬂ R

<Ir—
! stown O .
’&f ;
Dunedin
[V} [
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| | | | | | |
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— Longitude
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Locations of Earthquakes

P

R iNZight (v3.1.1) [updates available] (sl |

File Dataset Variables Plot Advanced Help

iNZight Maps
Code Variables &
Colour by : IZ]
Size by : E] E
Opacify by : E]
Plot Options

Map type: roadmap

L[]

C}Icur: orangé|

1

Point size: D
T 0
ransparency: —
P Yy U
|| Connect points by lines red E]

O]

Select Subset Variable 1 B «
a
Select Subset Variable 2 B

i; Help } [ ".} Home ]
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Map data ©2017 Google
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Today’s cooking demonstration

RAW INGREDIENTS
* Bar charts

* Dot plots llll R
 Scatter plots

ADDED SPICES

* Colouring
* Sizing

* Transparency

* Subsetting IMAGIC SUPER SPICE

* |[dentification * Stepping X
* Bait & switch
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{ So what have we been
'rrymg ‘ro do her'







“I| too have a dream ...



“I have a dream of students spellbound by the broad
vistas of the data landscape

| have a dream of their swooping over it effortlessly on
magic carpets exploring its nooks and crannies in search
of its hidden treasures

e

| have a dream of students empowered to look at data
and keep , like Alice, crying “Curiouser and curiouser!”,
and have the ability and confidence to go where that
curiosity leads
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for the official Ah-t‘hem
P of Statistics Teachers Day
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