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Royal Statistical Society Centre for Statistical Education
promotes improvement in statistical education
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For people of all ages i
In primary and secondary schools, colleges,
higher education and the workplace

Cradle to grave
statistical education !
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First shown on BBC4, Dec 2010
Repeated on BBC2 several times T play video up to 1 min 8 secs
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Are we good at

communicating statistics ?
L 9 1=T™M3 A

A Statisticians to s |-
i Statisticians --
i Academics -
i non statisticians 2lo™ 4
i Students --
i the public - +
A Are we good at data visualisation?
vi|edad o £ %= ™3 A Y
i Who writes the software shypvwved A

I What are your views on communicating statistics and
data visualisation?

- «F mede Tfiseda— - = ™=
NaV | 2e ™3 A%



Survey and discussion

(hand out / web form)

Your_experiences of
communicating statistics and making visual inferences?

l-"--"1|'* Aol Tfigs a) - = ™= — Nop vV —

How do you teach communicating statistics?
2—|fer | «F* mod- tfid 1=3 ALY

Good and bad examples? w8 | NQ=| 3 AYe

How do you teach students to make
trustworthy visual inferences from data?

>—|er~e % % % o L  2%|f|fe a=™32%

Effective  software for teaching data visualisation (DV)?
¢D a— OV) £ a1 < %~ ashi »ws

Please complete the web form at
http_://tinyurl.com/rsscse -jpn

»VKhoor | 11 # t Y= ¢ ™o
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Communicating Statistics and Data Visualisation
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Communicating Statistics and Data Visualisation

et T —REIEEELD
2013Fz2HsH

0% 100%

Your Details - H#7- DM
+ 1. Name - &

+ 2. Email address - JL. PFL-Z

+ 3. Institution - #EBH

+ 4. Address - FFL-2

+ 5. Levels of statistics teaching - L-~JL-#5H3 7
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6. Topics taught - Y= 2

7 ¥Ynour evnerienras nf commonicatinn statictire and makinn vienal inferenres



1. Communicating statistics
l-"--"1|'* Aedo 'fi -= ™= _
A An early paper by Greenfield e'DfihaDi »—

A Why? Who to? How? o - - 2—|er

A Difficulties
2. Trustworthy  visual inferences # %

A Straight lines and curves <

A 3-D, colours D8 o' >

A aspect ratios

A pies, graphs and charts o' hse' hsw' 3.
3. Data visualisation D 9 —

A Data visualisation = champions ¢D a— B fi Ho fi

A Visualisations in the media ®©® ¢ = #—

A New research project =™ ke ©Ve

4. Making visual inferences more accessible
AL I-LI < - A -” - |
A Software shi »ws
A Wild et al (2011 ) Royal Statistical Society read paper
i ) 8 2011 # Y
A Visual Inference  Software - iNZight and VIT
a s hJ -iNZight < VIT



1 Communicating Statistics - Why? Who to? How?

Why is communicating statistics difficult ?
|-"--||||-‘ Aede Tfi i a- - 2—"—81-
0- & 4| ™%
A Statistics is taught or needed in
LJ d =
| — e~ 4 4 ¢ <tq =™
I primary schools: learners aged 5 I 11 -
I secondary schools: learners aged 11 i 18 -
I higher education: students aged 18 I 23+ -
i the workplace: employers and employees of all ages
== — —_— <
i the general public: people with a wide range of backgrounds
- 4+ ™MPpoe! pfisd = V- o=
A In communicating statistics their needs are all different
i T B o
A Communicators (teachers) need to take into account each
audience
=|_" | ~ =~ TM= @OongMToTM
A Do we train our students or teachers to be good communicators of
statistics?
v L| d L o < o= o= ™ %



1 Communicating Statistics

F{ « = o2 T fi

A Greenfield (1993 ) Communicating Statistics
Journal of the Royal Statistical Society, A, 156, 287 -297.
o' Dfihe Di » 1993 ~%t «F* mede T
8 A8 156 8 287 -297 D ©°

Instead of publishing so much to ourselves , through our
own conferences and journals, we should reach outto those
who need us, to convince them that theyreally do need us,

so that they will come banging on our doors demanding our
help

4 L o wss 3% A/ # /0
Lfs vVi£ <so= M//<¢T,_ /L
%//L ¢t L = — ) = ffégza//%e,—

1 ]=% #Nefs™e s

7
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Greenfield (1993)
Communicating statistics by whom to whom?

el 3fihRaoi )

Wl +— <k mede T i %2
(a) By academics to academics s |k +
(b) By academics to non-academics Ys |k 2a™ |

(c) By statisticians to non -statisticians

W #lo™ 4
() teachers of statistics to students of other subjects ;
~ wk e - 4

(i) applied statisticians to other employees in business and
industry .

%lp —1 ot e U



Greenfield (1993)
Difficulties with communicating statistics?

ol 3fih=a i )
- «F Bmede THiE—

0 Mo gdpers written by statisticians for publication in
statistical journals are intended to be read by other
statisticians and when they are cited they are cited by
other statisticians In papers published In statistical
journal sbo
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How can we help solve the problem?

>ed [ Vi — &£ %%

A Write and communicate taking into account your audience
- 4 Leownf owe af:

A The RSS publication significance is helping
RSS— significance %t ~ o

I Circulated to all RSS and ASA members
RSS< ASA— =—o0fiPDr t 4

TM_"

I Could this be translated into Japanese?
b - A% Joxe%



2 Trustworthy Visual Inferences

# 5%
Which straight line is longest ?7 =2 — Y8 ™Z A Y%
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Which line is the most curved
— % L 3y = ™3 A s



3-D charts are confusing?
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And what about axes labels?
zir=™=|>ewnxe




The graphyou should look at NeavV % {=%e'h

140

120

0 Zz

50 o LNOB
# LNOC
/\ —— — LNOD
60 — —— LNOE
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40

OB Still no axes labels
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3D and Bar Charts

Total
40
35 1
30
25
20+ = Total
15+
10 7 '
5+ J
terrace semi other  detached apartment
The 3 -D visual effect distorts the picture and makes trustworthy

visual inferences difficult

3 — | d [= g8 Ys I-O-"



3D and Bar Charts

Total

40 1
P b
351

30
Iy .

25
semi detached terrace other  apartment

20 - - OTotal
15 +

10 +

Asbad asitgets ? |4 | Y



The Chart Junk web site
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3D and Curves

Total

Esemi

m detached
terrace

® other

B apartment

Thickness of the pie distorts visual interpretation
~th— g o L



3D, Curves and Pie Slices

Total

Esemi

m detached
terrace

® other

apartment

How could you make trustworthy visual inferences from
Yo s




The worst pie chart ever?

Utbty clauses should not have o
pubhc or default constructor = 0014

/ =X \*{- 1% 0 magic number. = 1 0‘27[
Meathod length i% X hinss (m.x:] / / ‘ \ Y A P e et

allowed is X) = 0027

| <998
X' i tollowed by whitsspace. = / f ot N 42‘11
11625 / Avord nasted blacks. = 0,192
F o - 8.
[-\ should be alcns on a dne = 0027 ] | )/ Lo hoparlons: Egd \:.:!h i
I Avoid inkne conditionals. = 0 822 _ ‘ Missing puckage documentation
[ construct must use G'a_= 3,674 fle_= 0.082
- 8 apaces. = 36 026
Comment matches to-do format X ALine has valling spaces = 36,026
=0 041 X ahould be on the previous ineg. =
‘ 0055
Expreswsion q,un‘!:;; simplifind. = Variable %' must be privike and
017¢ have accessor methods. = 0027
X 1m not precaded vath wintespace

Name X' must match pattam 'X" =
= 7,695 j 1 89
ré-mpty statement. = 0 014] - N Arrazy brackets at (Bagal position. =
Line |14 longer than X characters = I 3 ’ 008
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Beware of interior decoration of graphics with lots of ink!
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Colour and Accessiblility issues

< =

A Colourblindness
I 9% of UK population, 5.3 million individuals
-0' ® —9 8530

I justunder 180,000  university students
180 ,000 —

I Could fill a typical university 10 times!
—10 % Nej



alale RSSCSE Data Tool

(] “ http://datatool.censusatschool,org.uk/datatool_small.php

7 ; Sh ES)
@ Pie chart of Premier football (first) Options % @
Sample A Sample B
Key Chelsea (15.0]25.0%) |:| Manchester United (15.0/17.0¢ [P Arsenal (12 0]28.0%)
AlB
Liverpool (5.0]8.0%) Newcastle (5.0|0%) Aston Villa (3.0]1.0%)
Portsmouth (2 0]1.0%) 5 Tottenham Hotspur (7.0[1.0% |:| West Ham (2.0|0%)
D Birmingham (2.03.0%) ! Southampton (1 0]2.0%) Middlesbrough (1 0]1.0%) 5
E UK Secondary 2004-5 &
s 2 Sample A Random sample : No filters used cﬁg.%%
| " Sample8 Random sample : No filters used »

)

Transferring data from datatool.censusatschool.org.uk...
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Aspect ratios

The height -to-width aspect ratio of a graph can

have a

large impact on  how it is interpreted especially for time

series plots

It affects the perceptionof s | opeé

o " h— t< —= (e |8 - —Kk.
e >2—|er t 4% %o %N °

/4l %= - L pas

P J



What is wrong with this graph’>

Monthly sunspot data since 1749 oS —

230 4

200 -

150 4

100 4

Number of sunspots

on
o
1

1750 1800 1850 1900 1950 2000
Date




To compare slopes within the graph
we bankto approximately 45 °
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Focussing in and banking to approx
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Atmospheric CO, at Mauna Loa Observatory
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Scripps Institution of Oceanography
NOAA Earth System Research Laboratory
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Focussing on the last 5 years and stretching the horizontal
axis makes peak to trough rates of change easier to compare
— -  dENe=q{<c& %[ - L -d Ao o

RECENT MONTHLY MEAN CO, AT MAUNA LOA
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Lessons about aspect ratios

» (e ) - = M= —

A Do not make graphs an accident of the space available
ERE T""E-"OCII)OL [=e' phid IElTMToTM9
A Times series graphs need  designed aspect ratios
o' hr| re @de) % w0
A Use software that enables dynamic movement of axes
—bmmdkFeoon %E ~A{shsd ec

A Angles between points requiring inferences should be
approximately 45 degrees

£ <A = - - | 2|}/ °# Ne| =9°
A More than one graph may be needed for the same data
d¢Dar —e' ' h%  #Nese?

0



3 Data Visualisation (DV)

¢ D 29— DV

A Visualization is critical to data  analysis
| ¢D 4 - Y)ao™

A It provides a front line of attack, revealing intricate

structure in data that cannot be absorbed in any other way
/dls — #| 4 Eo™esa— — o L |
Voer 8] - % Nef

A We discover unimagined effects, and we challenge
Imagined ones

L gy & oo - _L_o  a]

William S. Cleveland: visualizing Data
pol s S ol ofl'fiy e a-—



Data visualisation and Inferences

¢ D 2 — <

A Data Visualisation champions ¢D a— — ' fi Ho fi

I David McCandless (Designer)
¢flopdnve” fi)" @ ¢ Bemidd

I Hans Rosling (Gapminder )
Lfion. o' fie o' PK ¢ wafi 5D
I Alan Smith (Office for National Statistics)
-'finer e
A RSSCSE Data Interrogation Tool RSSCSE# D s 4 =&

A Media © ¢ o =
I BBC BBC
I Newspapers
A British Guardian e D ¢ o = fj
Aldapan Times ©' Rfi 2 mmt 3



David McCandlessd web site o6l nfor mat.

http://www.informationisbeautiful.net/visualizations

/

¢efle PdNvoe fid" ‘—PVKD-J 8 g

Informotlon IS Beautnful

s, 195ues, knowledge, data - visualize
Home Hello Visualizations Play Books Data Help! Contact Store SU8SCR
VISUALIZATIONS
Browse some of my visualisations, infographics and diagrams. Salect Visualzation

recent

on

Be .


http://www.informationisbeautiful.net/visualizations/
http://www.informationisbeautiful.net/visualizations/

David McCandless Billion Pound -0O-Gram

¢fleoPd>Nve” fid™ @ 10 wfi ) —

Stata pensicns Defenca Tesco Revanue Schoals £400 Bailout : Asset Purchasing & Lending Bailout : Nationalising Banks
Budget
Lacal
Profits government HE_SL;“:;%S
Mortgage lending 2007 Morgage Tridant _
2k & Lending Folice
2008
Morthern
Rock, Bradford &
£13 Cost of £12 tax Bingley
Housing 2012  Tax Gredits sickies to havens
Banafit Fraud E1l 'ndLIE"I}'
Value of personal wealth Income Tax

NHS E£200 Ballour: Cash E175 Budget Deficit

Incomsa fram VAT Income fram
cofporation tax

MNHS
IT Project

£400 Income from Mational Insurance Amount spent on faod yearly Africa’s entire debt to
Westarn nations

Roman Incoma Tobacco
Abramavich  Support Aid  fax
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David McCandless: The beauty of data visuali: Share

- e

T o

I, amen PR NA S Eps

—

Hans Ro s | i TED Gk
t fi ®n. »' fi « —TED
J D -

¥ More info

David McCandless 6
fi " ®&—

¢ fl o
TED.

P )N «
D w

Share

TED

¥ hore info

t



THE_JOY_OF STATS (&l
File Edit View Window Help

y of
€ "STATS

with Professor Hans Rosling

00:01:07 %
‘,-i;.‘ .; ] ( l_l ) \;\ ( Eh
First shown on BBC4, Dec 2010
Play video from 28m 40secs to 34.03
2010 12 & BBC4#% o fi «=
28 40 Y |k34



../../../../rsscse/getstats week RSS and RSSCSE/Joy of Stats video/THE_JOY_OF_STATS.m4v

GapMinder 1 Hans Rosling

o' Pkveafi b0 Lfi ®@N. ' fi e

The Joy of Stats I programme on the BBC
(www.open.ac.uk/openlearn/whats

wingspan

FSGR TUESDAY 7th DECEMBER, 9PM



http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
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There is nothing boring With statistics we
F62dzi adl GA3ddGA OZ really can make sense
make the data sing of the world
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Flash
based
tool
h' eo*
ZDJ ®&—
oD

{
\

2011

7
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\ v/

2011 CensusAtSchool
Data Interrogation

¢ D 9 D1
)

Decide which AtSchool project you want to collect data from.

Database
Interrogation Tool

Centre for
Statistical Education

Project
Tool

$fioe= pJ @D i k.

©Ve




2011 CensusAtSchool Project
How UK children travel to school

2011

¥fioe= pJ @D i k.

2:'—'|F19 r =m0

' @— Y8 - O3

@ Decide which database you want to use from the list below.

Click ¢

To see the origing

N a country’s flag

Countries

ed international results

questionnaire or

and then the name of a database to continue

Databases

\/ UK Secondary 2000-1

©Ve |

“1-5 UK Secondary 2001-2

2)

2555 UK Secondary 2002-3

°)

#2155 UK Secondary 2003-4

°)

=25 UK Secondary 2004-5

J,

=55 UK Secondary 2005-6

J,

=¥= UK secondary 2006-7

2)

=F= UK secondary 2007-8

)"

experiment click on the appropriate Info button 1:0)

—



2011 CensusAtSchool Project
How UK children travel to school
2011 $fio®e= PJ @D i k. ©Ve )

>—[ermo' = % - 2%

@ Choose names of the variables about which you wish to collect data.

Variables P!

Key Stage @ Household )

Gender @ Under 18 males at r')

@ Travm school by )
~ &5

Year Group @ Under 18 females at)

Bottled drinks per d;)
j Drag and drop the

names of variables Kou
wish to chart onto the
coloured boxes opposite.

Region )
Housetype )

>
@
'f'
,\.
Flash o
aS @ Place of Birth @ Cars at home )
based (@ Height (cm) @ 1st Favourite subjec:)
t | (& oot Size (cm) @ 2nd Favourite subjeu)
: o]0 @ Has a mobile? @ 3rd Favourite subject)
h| " B’ @ Has r.nmputerathol)
y4 D &— @ Has intemnet at hor(® Travel to school time)
s oS
& D i n@ canned drinks per@ Distance to school )
@
&
l/
A

Double click to remove
it from an axis.

Key (_ cwnnw J(7 owcwe )

PPZ. Database BETA
h Interrogation Tool UK Secondary 2000-1

Drag and drop variables
L, pa . 2k



2011 CensusAtSchool
How UK children travel to

2011
S —

2 ||-e-—o

Variables 3

Project

school

$fio®e= PJ @D i k. ©Ve )
i
o— Ys - 0%
@ You can select the type and size of random sample you wish to collect.
Random sample )
Select the size of the random sample 100

( Travel to school by )

Flash
based
tool
h' e
ZDJ ®&—
oD

These are the names of

/ variables you have
selected. Go back to the

previcus screen if you
want to change the
selection

PPZ. Database :
& Interrogation Tool

you want to collect (from 50 to 250):

Larger samples may take lenger to collect

-/Whole database )

Part of database )

Collect sample(s) of your
variables from anywhere
in the database.

/ One sample )

Collect data selected for
particular groups or
categories such as boys
or girls only.

Two samples )

Collect just one sample (A)
fram the database to
investigate.

To add your data
to sample A |

Collect two samples, A & B,
to investigate and compare.

To use your data as
o sample B

Use my own data )

UK Secondary 2000-1

Drag and drop variables

ILy! pa .,

P KT

I takes samples from

database

¢Dv4zd oWltofiki &L
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Flash
based
tool

zZDJ ®&—
4D

2011 CensusAtSchool
How UK children travel to

2011

2—||-e-—o'

Choose how you want the data to been displayed.

Project

school
$fio®@= PJ) @D i k.

¥s -

©eve )
2 W

Variables
o) Click on the magnifier to view bath original data and a summary table.

Drag and drop the
names of variables Kou
wish to chart onto the
coloured boxes opposite.

Double click to remove
It from an axis.

PPZ. Database e
= Interrogation Tool

UK Secondary 2000-1

Pie chart Bar chart Histogram Box whisker
‘ IDDD el b T
¢ l® Travel to school;ﬁg‘(‘) { ) ( )
Scatter graph Tabulated data Dot plot
( ) é e )
1 (R
] é . .tl&.. te
1 L f—— —T
i e T T | —_—
{ | ’
3D colour plot @ Starplots Key
4 (
| =g :l”‘ Nwallable ardy if you Continuoas cnfy
3 mve T™Ire Y eve c "
LJS ‘I‘ J artinuous varables pantinuous varasbles, ;T._—J
e Click akove ta select Click akove ta select 2
whizh vanables m plat. which vanables o plat.
E Conkimioay o Ctecrebe

\iew saved
charts

R
R

Drag and drop variable

Lj!



2011 CensusAtSchool Project

How UK children travel to school
2011 ¢fioe= p) @ Di k. ©OVe
>—[ermo' = % - 2%
© Bar chart of Travel to school by s
Percentage
48
\
Flash 36
based
tool
h' e
zDJ ®&— T B
4D 121 —
/
¢ T T T V T : T
E § uk secondary 2000-1 save &
Random sample of 100 from the database

100—¢ D 2z @Y |F—



2011 CensusAtSchool Project

How UK children travel to school I resampled
2011  ¥fioe= ) @cDi k. ©OVeJ
>—[ermo' = % ~ o% i oOfik'fie
© Options pane @O Pk @ hoin® e @
Percentage
36
\
Flash
based ’
tool
h ! Po ™ 184
ZJ ®@— i
adi
/ : =
] | l
é /I, /L r', é Travel to
- % N % ",,V") school by
E ¢ UK secondary 2000-1 Save SN
= 3 Sample A Random sample : No filters usec charts ;

Enables resampling from the database

¢dalk ofik' fi=3% ~o



A8
W Durham

University

Smart Centre

You are in: Home

Smart Cenfre
People

ICT Projects
Other Projects

FreeWare

Links to data rich
sites

Publications

Understanding
Understanding

AEAC E-Assessment
Technigues

Curriculum Materials

Freeware from the SMART Centre, Durham

[ Search ]| o7 index | Accessibility

Departments -

About the University - Students . University Research

re »FreeWare

SMART Centre Freeware

The SMART Centre have developed a number of innovative web-ready visualisation tools. Developed using Macromedia
Flash, they offer powerful yet intuitive interfaces for working with multi-dimensional data.

s Sexually Transmitted Infections
« Alcohol Mashup / \

« TB-National Indicators Flash
« Simple Interaction Disease Model
based

« Pensions & Savings (1)
tool
I -

« Pensions & Savings (2}
o Poverty Indicators - Morthern Ireland

« Flight Data of Birds - Calculating Axes h| : P o

+ Cardiovascular Disease Risk Factors

« GCSE Data ZJ) &—
DI

Colleges .

Material for Siena Workshop and Presentations

« Life Expectancy
s Poverty

Curriculum materials using multivariate plotter tool:

CCEA funded a small project to explore the possibility of developing some rich data activities which might act as common
starting points for different subject areas, for example the STI data set could be used in maths, in science and in citizenship or
PSHE or similar.

You can work through these activities online here

Disease simulations
As part of the Wellcome funded Reasoning From Biomedical Data project we developed some simulations which model
disease transmission with some associated curriculum materials.

You can download some of the curriculum activities and associated software by clicking here

You can also work through these activities on line here.

University

'k SMART ¢fi a2 —h'! > » v

Business



Cardiovascular disease risk, taken from http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp

percent risk of C¥D (10 years) Systolic BP
0 120
100 B 140
a0 B 160
[0 1s0
\ 80
Flash 0 . .
Seaed 60 Slider bars fof dynamic
50 interagtion
tool %0 bumdF Bog —V E—
h' eo* 0 ®' wmb|d PO
Z D &—
oD 20
\/—/ 10 II
0" 35 - 45 - 55 - 65 %
Age
Total:HDL ratio [ 4 I 3 I ] I £ |
s g SIS [ non-ﬂoker [ | smoker ]
Sex [ Wg Il Female |
Uses population data
Freeware from the SMART Centre, Durham University
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Cardiovascular disease risk, taken from http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp

bR

SMART 8fi ad—h'! > p Vs

percent risk of C¥D (10 years) Systolic BP
[ 120
100 B 140
a0 Hl 160
[0 1s0
80
Flash 0 . .
Seaed 60 Slider bars fof dynamic
50 interagtion
'tool %0 humd b B SO —v k-
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ZD ®&—
oD 20
7 o “
0" 35 - 45 - feie] - [3s] %
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Total:HDL ratio 4 I 3 I ] I £ |
Smoking status non-smoker re II snmer |
Sex Wz Il Female ]
Uses population data
Freeware from the SMART Centre, Durham University
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based
tool
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Total:HDL ratio

Smoking status

Sex

Cardiovascular disease risk, taken from http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp
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INZight from NZ

(http://www.stat.auckland.ac.nz/~wild/iNZight/)

iNZight

WARNING (Under Construction): These pages are being built live and will be changing constantly over the first two or three weeks of February

iNZight ("insight" vith 2 visual nz pun)

Is 3 data analysis system designed to provide 3 tool that actively encourages the exploration of multivariate data sets and enable emphasis to be kept almost entirely on seeing what
data is saying rather than learning how to drive software. 1t vas initially designed for use in New Zealand high schools but now has capabilities that extend to multivariable graphics and generalised linear

models.

For a brief tasting, see the movies: Basic graphics (2 min); Numerical summaries and inferences (2 mins)

Documentation

+ Downloading, installing and starting iNZight
o For almost everyone
0 For experienced R users only
0 Changes

+ Basics (Read in data; Explore; Exit)

o Buttons for plots

o Manipulating variables

o Filtering Data

o Advanced Features

o Plus:

5

0 Glossary
o For R Community

R‘{“:W -

{ DraIVOUT  FoterDuta Maospalte Varables Trsh | oot

Dnlferem views of dataset

Advanced

Fownames emgey

Data options

Plot Window

Vasbiel . Dropnamehers  |Glew _v‘afiabledrop boxes

Vitigble 2. Drop name here | Gl

Numerical Analysis information

Buttons for plots

fubtetby :  Drop name here _L'hu

subtet by ¢+ Drop name hete flent

KR based R

tool
Rz D> @&

g 4
ot Sammary (ot intervoce ]mmmm e




INZight from NZ
Basic Features

Drag and drop variables
Ly! pa . pk

R iNzight

LN FiltegData  Manipulate Variables  Trash " ot
© Import Data

O Export Data

1. Reading in a Data Set

\View 4ta Set | | VieyTariables|

¢ See Movie (2 mins)
¢ At present iNZight only reads .csv fileg/.
o by default it automatically ch

o The tab at the bottom left 6f a

= If this happens, opén

o Missing values can bgt

= The dialog

tel 97-2003) worksheet files and .x/sx (Excel 2007) worksheet files

wen these file types by inspecting the extension on the file name.

xcel worksheet must be named "Sheet1" or iINZight will give an error message.

€ data file in Excel, right click on the tab name and rename it and save before trying again
esented by a cell being left blank or containing NA (the latter is R's default missing value code)
§ other missing value codes to be specified

2. Exploring Variabfes - See Movie (2 mins)

¢ Note: By default, iINZight treats variables with letters (except NA) in any row as categorical and variables containing only numbers as numeric and produces its plots accordingly.

o} Iﬁyou want iNZight to treat a numeric variable as a categorical variable in order to obtain the type of plot you want, use Convert to Categorial (See movie) (1 min)
iNZight -

DataIN/OUT  Fitter Data [[ISHRTUEHY Trash ™ . ™
e P — R based

O Transform Vanables

Vie O Callsaral soals tOOI

subsetby :  Drop name here @ RZ :) O
3. Get Summary & Get Inference ‘ ‘ K_ oD i /

[ Get Summary ] [ Get Inference j

¢ See Movie (2 mins)
e summary statistics appropriate to the plots displayed in the plotting window
¢ confidence intervals and p-values appropriate to the plots displayed in the plotting window

4. On exit, "Just say No"

When you exit from (iNZight and) R, R will ask "save workspace image?" Best for you to say "no"



INZight from NZ

Drag and drop variables

BasicGraphics.swf AL ! P @ ) P K
: w .

N NZght -
DataIN/OUT  Filter Data  Manipulate Vanables  Trash

Advanced

Vi Ia S 4 apflll -
A rightfoot by travel

ceflsource nghtfoot  trae® getlunch height . travel

pocket 2 welk  home 12

parent 5 other friend 153

arent 21 tor h 137

e R ame walk 00 sotl 80co08c00 o000 0

pocket 20 walk home 1§

pocket 23 other home 165 / \

parent 19 motor home 137 train 2 X . R b

o off}o ased

parent 23 motor home 164 E[]—

pocket 35 motor tuckshop 150 tOOI

parent motor home 150 other B o H Q 0 R :) 0

other walk  tuckshop 123 Z .

2 o ¢ ¥ &
2
parent 30 motor tuckshop 185 - Q D |
parent 23 other home 162 ) motor 2o Qoll Botco 0 K g /
- bus g4 A1 1 Y
0 0 0 ) 0 J 0
Vanable 1! travel Clear -

b2 nmoot |Gl bike " - . of hecoas
subset by :  Drop name here Clear| | | I I
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UK Population Census 2011
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Data Visualisation from the
UK Office for National Statistics (ONS)
'@ —¢ D 9 — ONS

ﬁ Office for T
National Statistics sccessiity EY EY A
]

Browse by theme Puhlications Release calendar Guidance and methodology Media centre About ONS

You are here: Home = Browse By Theme = People and Places = Change Over Time Analysis Viewer Worklessness Update - April 2012 &, Print friendly

Part of Area Based Analysis, Change Over Time Analysis (CoTA) Viewer update - April 2012 Release BOOKMARK: o &) A

v: Change Over Time Analysis Viewer Worklessness Update - April 2012

Summary

Released: 30 April 2012 View Parent release

'j{ Summary in PDF
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Change aver Time Analysis (CoTA) Viewer is a visual tool, with accompanying Excel worksheets, which assists the analysis of change over time for small
areas. In this version worklessness data from 2001 to 2010 are used to analyse change for LSOAs in England. Users can explore Out-of-work, Johseekers,
Lone Parent, 'Other' or Incapacity benefits and see how this has changed over time atvarious geographic levels. v



Data Visualisation from the ONS
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Internal Migration in England & Wales, year ending June 2011

T F 2 You have gone full screen.
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@ clear
Sigmificant flows highlighted using a method adapted from Holmes and Haggett (1977},

mouseover the map or the graph to see details of flows. Graphic by ONS Data Visualisation Centre
click the ‘clear’ button to reset the map or use the list to select a different area Data source: Office for National Statistics




Age structure within the UK
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2011 Census: population estimates for England and Wales
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Population pyramids over time
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“ou are here: Home = Interactive = 100 years of census: England & Wales 1911-2011

England and Wales 1911-2011

The effects of ewents from the earhy part of the last century,
including Warld War | and the 1818-21 influenza pandemic, are
diminizhing as many of the affected people are now deceaszed.

age Effects of events later in the century such as the immediate post
World War Il babw boom, the 1950=s baby boom and lower

20 numbers of births in the 1570 are still clearly visible.

a0 From 2001 to 2011 there were high lewels of net inward

migration, reflected in the widening of the graph at wounger
working ages. In part thiz was driven by the expansion of the
70 European Union in 2004 and 2007, Whereas in 2001 the bottom of

the graph was tapering, the graph is now widening This
indicates a pericd with an increasing number of births, which

50 was driven by the immigration of women of childbearing age (15-
44% into England and Wales and rising fertiliiy among UK-born
50 WOMmEen.

Life expectancy at birth in 2011 stood at 79 vears for men and 83
40 wedars for women. Infant mortalty was the lowest recorded at 4
deaths per 1,000 live births.
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You are here: Home > Interactive = Census map 1.3

Usual residence and second addresses — 2011 Census "FITES
Outside of LA, with 2nd address in LA Map shows usual residents:
England and Wales (E&W), local authorities (LA) | Outside of LA, with 2nd address in LA -

— T T

| Gwynedd i J 'u,\ 2011

[ } ¢ ! per 1,000 usual residents number of map areas
® O i ' & . 80 ta 200 7 7
L boundaries " S 60 ta 79 13
< S ) 40 ta 59 46
20 to 39 218

0to 19 64

Gwynedd (2011) = 99 per 1,000 usual residents.
71 MORE than the England and Wales mean of 28 per 1,000 usual
residents

Usual res outside of LA, with 2nd address in the LA
per 1,000 of the LA's usual residents

This variable shows the percentage of people who have
a second address located in the local authority, but who
are usually resident in a different local authority. It is
shown per 1,000 of the local authorities usual residents.

Gwynedd
click on the clear button to see values for other areas
2 for National Statistics. 2011 Census Craph
yright and database right 2012. Ordnance Survey 100019153
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How journalists can use data to improve the news
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The Data Journalism
Handbook
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Data Journalism at the BBC

The world at seven billion

What's your numder?  How many more? | Seven storles | Poputation control | Is seven billion accurate?

The warld's poputation |s expecisd 13 hit seven billian in Sw nuxt faw weaks. Afler growing very siowdy for most of human history, ihe number of people en
Rarth has more than Goubled im e last 30 ywars, Whers do you it into this story of heman (ifa7 Pill In your date of birth below 10 find out

1. DATE OF BRTH
N

Where do you fit into 7 billion? Enter your date of birth to find out:
[ad J[mm ][ yyyy |

2014 7,000.000.000

Figure 15. The Worid at Seven Bilfion{BBC)

The term ‘data journalism’ can cover a range of disciplines and is used in varying ways in
news organizations, so it may be helpful to define what we mean by ‘data journalism’ at the
BBC. Broadly the term covers projects that use data to do one or more of the following:

e Enable a reader to discover information that is personally relevant
e Reveal a story that is remarkable and previously unknown
e Help the reader to better understand a complex issue

These categories may overlap and in an online environment can often benefit from some
level of visualization.

Make It Personal

On the BBC News website we have been using data to provide services and tools for our
users for well over a decade.

The most consistent example, which we first published in 1999, is our school league tables,
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Home > Maths > Data Handling >

Maths | print
Pie charts and frequency diagrams
Page: 1|2]|3|a Next »

Once you have collected your raw data, you need to representitin a
diagram. Two ways of doing this are to use a pie chart or frequency
diagram.

Pie charts and frequency diagrams

In a survey, 100 school students were asked to name their favourite soap. The
results are shown in a pie chart and a frequency diagram below.

50
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o
120° 2 Other
s
-
\ a
\ Emmerdale 5 Emmerdale
60°
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In another school, Emmerdale was the most popular soap:
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76 =
2
36° a
Other 2
o
(<]
s
E-3
E
2

Other

0

revision page 1 on pie charts and frequency
BBCP em! Ommix— 10D © 8

-

‘!h.

@ Chat

Maths Message
Board

Post ideas and
discuss Maths here.

€ Activity

The chances of you
trying this activity are
high!

Make sure your

5 e
Skillswise maths skills add up.

On bbc.co.uk

+ BBC World Service - Figure it
out

On the web

» NRICH Maths Club

» GCSE.com

» S-Cool! Revision Guide
» Revision Centre

» Revision World

diagrams
D)



BlB[C

News Sport Weather iPlayer TV Radio More ¥
- ’q SN
o BBC Radio 1 G‘ BBC 1Xtra [«

«cs= Bitesize

Drama

English

English Literature
French
Geography
German

History

ICT

Irish

Music

Physical Education
Religious Studies
Science

Spanish

Welsh 2nd Language

I Audio
l Games
l Message Boards

Find us on
Facebook

KS3 Bitesize
More Bitesize
BBC Teachers

.
< ¢
Sy €
C

& -

BBC Bitesize revision page 4 on pie charts and frequency
BBECP e/ Ommix—40dDd © 8

Page: 1|2|3]|4 + Back |

Interpreting pie charts and frequency diagrams

Example
The pie chart below shows the heights (in cm) of 30 pupils in a class.

The biggest slice of the pie chart contains the
most people - 151-160cm.

- 121-
151 - 160cm 36°  430cm

131-140cm

@ Question

How many pupils are between 121-130cm tall?

. REVEAL ANSWER
“embdebenddubiubddnets”

Example

A survey was conducted to determine the number of people in cars during rush
hour. The results are shown in the frequency diagram below.

Frequency
A N

-

o 74 2 3 4
Number of people in the car

- ! h.=|

> Board

s Post ideas and

€ Activity

The chances of you
trying this activity are
high!

(D vLinks
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Make sure your
maths skills add up.
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On the web

» NRICH Maths Club
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op tips on data visualisation

By Hanna White
Data wisualisation producer, BEC MNe

There's an old saying that goe
"a picture is worth a thousa

words" and it could equally/be

said that "a picture is wo a

thousand numbers". )

When it comes to telling a sf\ory, / /
which involves a lot of numbes - \\U \\\\)

you may hawve come across th 2008 2009
phrases "statistics" and "data" in £3.2m £3.7m

UK pumpkin sales

Maths lessons - journalists often
paint pictures with numbers,

rful graphics designed t
readers

gage

Also known as 'data visualisation', it is a
to understand and absorb data quickly/ Here are some top tips on
how to go about gathering data, lysing it and conveying it in a
creative and meaningful way.
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Judo coach to resign
over alleged beatings
Women'’s judo coach Ryuji Sonoda
announced Thursday that he plans to
resign in light of allegations that he
physically abused members of the
Olympic team during training. “It will
be ...

1 hour ago

HISTORY

Curtailed access to
China’s diplomatic
archives fuels Senkaku
conjecture

Access to diplomatic documents at the
Chinese Foreign Ministry’s archives has
been strictly limited since early January,
possibly because a 1950 government

paper found in them earlier describes
the Senkaku ...

1 hour ago

POLITICS & DIPLOMACY
Abe says he feels war sex
slaves’ pain

BY REWJI YOSHIDA

Facing questions from an opposition

ENTERTAINMENT NEWS
Japan chef wins medal at top culinary
contest

Japan's Noriyuki Hamada captured the bronze medal Wednesday in
the Bocuse d'Or, becoming only the second non-European to reach
the podium in the 26-year history of the world’s most prestigious
culinary competition. The gold ...

1 hour ago

LATEST NEWS
SOCIAL ISSUES
Independent panel links Shiga student’s 2011 suicide
to bullying
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> UK. plan to limit Japanese worries language
teachers | News

> North's missiles tied to Musharraf blunder | News

> Fuji eruption could force 567,000 people to
evacuate | News

> Local 3-D printing pioneers make it easy for all to
joinin| Life
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BUSINESS / ECONOMY

Industrial output slump ends, said bottoming out

KYCDO

Industrial production grew for the first time in two months in December,
prompting the trade ministry to upgrade its basic assessment on production for .., .53
the first time in 11 months, the government said Thursday.

*
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Reporting that industrial output grew a seasonally adjusted 2.5 percent from KEYWORDS

Sttt

November, the Ministry of Economy, Trade and Industry said production
INDUSTRIAL OUTPUT

Z]L -

“shows signs of having bottomed out.”

BUSINESS

For the 12 months through December, the unadjusted index of output at AFFILIATE SITES

e Alot riding on delayed

factories and mines shed 0.3 percent, reflecting the tough external economic BlackBerry, including JT WEEKLY SHUKAN ST
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CURRENCIES & BONDS / Dollar briefly tops 94 yen in Tokyo on expected further monetary easing b DY Weckend
b Sports
Jijt Press ) Photos
The dollar briefly soared above 94 yen i Tokyo trading Wednesday, topping the threshold for the first time since May 2010, on increasing expectations for further E}Fhl:ﬂg:’()blﬂml =S "”
monetary easing in Japan and in line with risk-on sentiment triggered by stock market rises. “_mm

At 5 p.m., the dollar stood at 93.81-82 yen, up from 92.19-21 yen at the same time Tuesday.

The euro stood at 1 dollars.3344-3546, up from 1 dollars.3469-3470. Against the yen, the euro was at 127.06-08 yen, up from 124.18-21 yen, topping the 127 yen mark
for the first time 1n about two years and 10 months.

The yen met with sell-offs following Bank of Japan Gov. Masaaki Shirakawa's announcement Tuesday that he will step down on March 19, about three weeks before the

end of his official five-year term.

Shirakawa's offer of early resignation boosted expectations for additional monetary easing by the BOT, traders said. Prime Minister Shinzo Abe looks set to pick someone

who 15 more willing to loosen monetary policy as the next BOJ chief.

JGBs rise despite stock surge

Japanese government bonds advanced m Tokyo on Wednesday backed by solid demand, despite a stock rally on the yen's weakening,

The lead March futures contract on 10-year JGBs added 0.11 point from Tuesday to end at 144.01 on the Tokyo Stock Exchange. Volume fell to 41,480 contracts from
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Investment ISAs
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Including Cash And
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KnowYourMoney,co.uk/¢
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Top 10 Savings
Accounts
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Accounts WITHOUT bonus- These rates are not boosted by a
temporary bonus that drops off after a year:

Sainsbury's eSaver Special (£1,000+) 290 2.32

Virgin Easy Access E-Saver (£1+4)(1) 2.85 2.28
Sainsbury's Extra Saver (£1+) 2.60 2.08

Newcastle Sir Bobby Robson

Foundation Saver (£1+) 260 208

Saffron e-saver 5 (£10+) 2.50 2.00

Skipton BS My Savings 2.50 2.00 1.50
Norwich & Peterborough E Saver §

(£14) 2.80 2.00 1.50
Intelligent Finance (IF) iSaver (£1+) 249 1.99 1.49
Market Harborough S Onthedot Sixty

Plus Surfer (13) e 1ee i
Saffron BS E-saver 85 (£1,000+) (16) 2.30 1.80 1.38
Melton Mowbray BS Online Easy Save

(£1,0004) 2.25 1.80 1.35
Kent Reliance Banking Services Easy

Access (£1,0004) 2.25 1.80 1.35
Market Harborough Onthedot (£1+)

(£1,0004) 2.20 1.76 1.32
Yarkshire BS Internet Saver (£1+) 2.10 1.68 1.26
Marsden BS eSaver (£250+) 2,10 1.68 1.26

(1) Available through Northern Rock, which is part of Virgin Money

{2) 1.55 percentage point bonus paid for the first twelve months.

(3) Includes a 2.05 percentage point bonus payable until 30 June 2013,
{4) Includes 2.5 percentage point variable honus for 12 months

(8) Open to new savers who have no had a Direct Savings account with
the bank for the last six months. Rate includes a fixed bonus of 2.56
percentage points for 12 months

(6) Includes a 0.69 percentage point bonus payable for the first twelve
maonths.
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George Oshorne admits "mistakes in handling
the Budget’ but refuses to abandon tough
austerity measures

I made mistakes presenting the Budget hut
austerity and cutting debt is the only way out for UK
economy'- George Oshorne

Treasury could make £8bn of public debt
‘disappear’ if it cancels bonds bought by Bank of
England

Come clean on votes, top fund managers are told
as crucial shareholder ballots are kept secret
Sterling ‘is poised to lose value® after trading at
its highest levels for years

Foothall stars test the taxman over breaks as they
investin scheme that could save them millions on
income tax hills

Sales of low-alcohol beer soar as cut in duty
inspires brewers

Members of leading mutual insurers join the fat
cat revolt

Greek poll spells new eurozone crisis and chaos
in financial markets

Tabs give
access to
other graphs




Daily Mail web site
mm' DODI > YK O um)

v

Pound today »

,/\'\\\
ersevo [l (| e @siemn

wk 13 0383

| | |

10:55 12220 13:45 G€1_234‘| § |
5.655.1
-

Pound today »

S $1.61490
I | I |
0945 11:30  13:15  15:00 9 €1.2341 £}

» All market data

Are t hese 0goodOAdVha mfarenbhes &e possible?
L k| A ™oe! hosseh 2—ffea % owse¥




Daily Malil web site
¢um DODI P VKO um!

percentage

- 30

I 1 1 1 1 ) T | I I 1 1 1 25
1999 2001 2003 2005 2007 2009 2011

Debt mountain: Despite the better performance i Decembel e level of debt as
a proportion of GDP remains a daunting challenge for pymisters.
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This graph below, published in March 2012 by Britain's Office for Budget Responsibility, is also worth

digesting. It pretty much sums up why the OBR was created by the Coalition, showing how spending
as percentage of the economy, soared far higher than government earnings (tax) in recent years.

Per cent of GDP

PSCR (March forecast)

TME (March forecast)
PSCR [November forecaost) = w = + TME (November forecast)

Source: ONS, OBR
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What
does
IS
forecast
mean?

The darker line shows spending while the lighter line captures total income (tax)
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What
does this
graph
mean in
the
context
of the
main
story?
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Bankruptcies up 5% in first rise in a year -

but bo
cape debt proble

Michelle Highman, of deht charity
Credit Action, warns borrowers should
heware ofthe small-print before

i N 9 signing up for one ofthe scores of new

F -‘: money-transfer cards on the market.

Female bankruptcy soars to record high

Women are heing hit the hardest by
Britain's economic meltdown, figures
have revealed

increasingly opt for 'DROs' to

walk away frqm their debts after 12 months. ..read

» 800,000 /zombie' households that only survive
thanks/fo cheap mortgages

Debt firms using 'helpline' in their name
can be misleading, warns watchdog

The Office of Fair Trading has warned
. that businesses offering credit

&;/‘; - services must not mislead customers

M y into believing they are a charity or
government body by using names
such as 'helpline' or ‘'dehtline’.
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» How to get out of debt

Fee-charging debt advice firms warned
over unsolicited text messages and
emails

Deht management firms which charge
consumers for advice have heen
warned against sending people
unsolicited marketing text messages,
emails orvoicemails by the Office of
Fair Trading.
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» Top ten tips for clearing debt

Surge in top-flight footballers facing
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Credit cards
Learn how to manage your plastic

Dealing with debt
Get your finances back on track

ID fraud
Protect yourself from modern crime

Loans
How to be a shrewd borrower

Cheapest loans
Search and apply for the hest deal

Cheapest credit cards
Balance transfers, cashback, more
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Broker shut down after charging *financially
distressed’ £99 for loans that never arrived
Beware scammers posing as government
officials offering you windfall repayments

Rise of the recurring payment menace: How to
avoid trap of continuous payments

NEYW DEAL ALERT: Canpital One wades in with
new 5% Aspire cashhack credit card

Tesco Bank stops cash payments on credit
cards

Borrowers warned over high-interest trap of credit
cards that pay off overdraft

Students threatened by online scams aimed at
stealing loan payments

Lenders hike personal loan rates on smaller
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Newspaper headline story - beer price shock
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Think about the beer price shock graph
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A Untrustworthy inference about beer price increase?
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A Is itreally a shock?
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A Where were the tax changes over this period?
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A Retail prices wentup from 1987 to 2009 with inflation?
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Beer price shock!
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