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Thanks for inviting me!
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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 -
in primary and secondary schools, colleges,
higher education and the workplace
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with Professor Hans Rosling
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First shown on BBC4, Dec 2010
Repeated on BBC2 several times - play video up to 1 min 8 secs
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Are we good at

communicating statistics?

=5 E#Hadz LFEBATVWEITHN?

e Statisticians to #H{EFRHI D
- Statisticians #iH=ERA~
- Academics FEAN
- non statisticians R TIXELVAA
- Students F4&EA
- the public —BOAA~
e Are we good at data visualisation?
MBI T— 22 LF(RBEIETETLETM?
- Who writes the software V2 +F9x7%ERTHA

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

MEICKkBaza=r—230ET—20REICDOINT
HEIEESBWNETM?



Survey and discussion  EREFELES

(hand out / web form)

Your experiences of
communicating statistics and making visual inferences?

HEHCkdaza=s—are, ARHNEGHERICOVTOHLGT-DEER

How do you teach communicating statistics?

EDELSITHMEIICK DS a=r— a3 VvEHATULETHI?
Good and bad examples? BUL\Hl., ELVlIZHY ETTH?

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

EDLSIC, ERAMEBTEIREMNLHRZERTESLSBHATHETH?

Effective software for teaching data visualisation (DV)?

T—2DHBEIL(DV)EBRASHLEEICHRMBY I o TIE?

Please complete the web form at
http:/ /tinyurl.com/rsscse-ipn

T I4A—ALIXC S CRBEIETTEL,


http://tinyurl.com/rsscse-jpn
http://tinyurl.com/rsscse-jpn
http://tinyurl.com/rsscse-jpn
http://tinyurl.com/rsscse-jpn

FIERE Rt P 2 =D 7 - WG A T

Communicating Statistics and Data Visualisation

et T RIS
2013F2R 80

COFr—HiEHT 13 HpYET,

THT-HERELTET




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

EUFInB— 2RI B A TUIE,

R TS d

6. Topics taught - Y= 2

7 ¥Ynour evnerienras nf commonicatinn statictire and makinn vienal inferenres



1.

Communicating statistics

HEtc&kdaza=45— 321220V T

- An early paper by Greenfield %V —>74—JL FO#IARX
«  Why? Who to? How? ZLGE?HC?2EDKSIZ?

- Difficulties BRE

Trustworthy visual inferences {EHETZ5HRERHER
Straight lines and curves E{f LR

- 3-D,colours 3D, h5—

- aspect ratios #HEHELL

- pies, graphs and charts A452, 52, F¥—Fk

Data visualisation F—#4%DHRE{t

- Data visualisation champions T—2DHRE{LF Yo ELF VE
- Visualisations in the media *5 1 7 TORE{L

« New research project HrLWHAE7OS Y +

Making visual inferences more accessible

REMNHREL - EFEICTSICIE

- Software V7 +zx7?
Wild et al (2011) Royal Statistical Society read paper
JA4ILE, fit (2011) FEIAIHHFRLTHRESNR/X

« Visual Inference Software - iNZight and VIT
F[EMTHR Y 7 k- INZight & VIT



1 Communicating Statistics - Why? Who to? How?
Why is communicating statistics difficult?

HetIckdazsaz=Hhr—vay - LGE?HIC?2EDESIZ?
BEMHZEEAHADTE L OM?

o Statistics is taught or needed in
METFRIELUTOESICEHA A, BEESATLS
- primary schools: learners aged 5 — 11 /pE4-
- secondary schools: learners aged 11 - 18 hE4-
- higher education: students aged 18 — 23+ E%¥EF4%-
- the workplace: employers and employees of all ages
BEE: IXTOFRKOERAEXLHEEXR
— the general public: people with a wide range of backgrounds
—BDAN BEVWNNY I TSV FERODARLIZHLT
e In communicating statistics their needs are all different
METZmASEE. DELGCELIFAITK>TERRE
e Communicators (teachers) need to take into account each
audience

EZBAN (EE) (FERBICOVTERLEL TEHWLFEL
e Do we train our students or teachers to be good communicators of
statistics?

ML EFEPCREZHMADORIMEER L LTHEELTWSD?



1 Communicating Statistics

1#etICkdazTa=hr—3y

Greenfield (1993) Communicating Statistics
Journal of the Royal Statistical Society, A, 156, 287 -297.

GY—224—JLF (1993) [ #HEHPICEITSaSa=45—23v] EIAffEPS
#. A. 156, 287 -297R—,

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

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

MEPERSFBL T, BRICIED Y RET EDTIEL S
EOEMELZBELLTNRESB/ICITE, B6DT
DRI ZERDTHAKD FFZE/ v LTS BLI/C
RARDEGICBEESNEREANFTHELV ST L
ZWHEICHFT SNEFXDE,



Greenfield (1993)
Communicating statistics by whom to whom?

FYJY—274—JILF (1993)
HENSHEADHEICKD OS2 r—2 300

(a) By academics to academics ZFEHEMNLFEHA
(b) By academics to non-academics ZFEEMNSFEEFETHEILVAAN

(c) By statisticians to non-statisticians
MET D AR TIEXLELAA
(i) teachers of statistics to students of other subjects;
HMETRDHEED 58 5 HHDFEEA

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

SRMHFEENI D E DRADEEREEA



Greenfield (1993)
Difficulties with communicating statistics?

Y)—>24—ILF (1993)
MHICKkBaASa=45—2a > TOBEIZDONT

‘Most papers 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
journals’

R PEOE VLV -HHFHICES I L SRIFTLEAEDRNI
METFEHICHRFENSCLEZHEEL., 5IHSNS & (L.
ﬂﬂ@ﬁn‘l’?%o) ﬁ:-‘l‘—‘ﬁfﬁ?l-i‘ié’ﬁil-?l ishbd, J




How can we help solve the problem?

EP>Fb COBEEXRRTETEHEMN?

e Write and communicate taking into account your audience

BoOBERZZERZ LENLEE, A5,

e The RSS publication significance is helping

RSSO TI{T¥ significance BFEBhTIZ% 5

— Circulated to all RSS and ASA members
RSSEASADETD A N—IZEfShTWLS

— Could this be translated into Japanese?

CNZBFREICRICENHEZZH5007



2 Trustworthy Visual Inferences

EFECEHRRHS
Which straight line is longest? EDEHN—BRINTTH?

AN

\//\ I\
7N AN b



Which line is the most curved?

Vi
y

EDORN&ED

4

D> TUVZ

TR,



3-D charts are confusing? 3RT5 S5 ZlFHhmMYIZ{ v?

140 -

120 -

100 -

80 -

60 -~

40 -

20 -

And what about axes labels?
ESARIIIZDWLTIFESEAS?

LNOA
LNOB
LNOC
LNOD
LNOE
LNOF
LNOG




The graph you should look at HLEE=NREZRET 52

140

120

o 4

80 = LNOB
#% LNOC
/\ o —— LNOD
60 —— —— LNOE
LNOF
LNOG

40

WS Still no axes labels

FEES ANJLITE LY

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008



3D and Bar Charts 3XxTiES 57

Total

a0
35 1
30
25
20 - = Total
15+
10 7 '
5

terrace semi other  detached apartment

The 3-D visual effect distorts the picture and makes trustworthy
visual inferences difficult

SBREDRENRIIRZR>TIEA. #HRNFERICETS




3D and Bar Charts

Total

.. ﬂ o .

semi detached terrace other  apartment

a0
35 | __,z"-’ ]
30
25 7
20 -
15 7
10 +

OTotal

As bad as it gets? ZhIIEEMN?



The Chart Junk web site
Fy—brYXZTF7DOxTHA

+You Search Images Maps Play YouTube News Gmail Documents Calendar More ~
chart junk "0 “ Sign in

results (0.20 seconds) SafeSearch moderate ~ 0

Search
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Videos
News

Shopping
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More

Any time
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3
et
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300 = 302 - Almost every pie chart
ever created is junk
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Icon
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Black and white
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3D and Curves 3DZ&phER

Total

Thickness of the pie distorts visual interpretation
172 7 DRAIREMGHRZHIT S




3D, Curves and Pie Slices 3Dt iR, AT S 70—8%9

Total

Esemi

m detached
terrace

® other

apartment

How could you make trustworthy visual inferences from this?

CDTZIDBEDESITEEOTELIRBNGHANTELSESLSIM?



The worst pie chart ever? /®ENDAST S 7 ?

Utbty clauses should not have o
pubdc or defoult constructor = 0014 / = \‘{. i% 0 magic number, = 1 027[
Method length i X inss (m.A: / Missing o Javadoc comment. =
allowed is X) = 0027 / <998
\ V X Dars s
X' in tollowned by whitsspace. = / ‘ More than X parameters. = 0 “2"]
11,625 } { Avord nasted blacks. = 0,192
Fik [ : o =
[','-C' should be alcns on adne =0027 l “' e does not (-gL:}:MU\ 3 newline
I Avoid inline conditionals. = 0 8221 ‘ Missing pucikage documentation
[X construct must use ‘(s = 3574 fila_= 0.082
. - AnEran = A8 0E
Comment matches to-do format "X /{Lm» has railing dpaces. = 36 O‘b]
=0 041 ! should be on the previous ine =
j 0.065

Vanable “X' must be privite and
have accessor methods. = 0027

Expreswion can be simplified. =

0178
X' is not preceded vath whitespace Name %' must match patterm "X =
= 7,695 4 1 89

IEmpw statement. = 0 014] - \ Arrary brackets at ifegal position, =

[ ' 0.014

Line |4 longer than X charactars = 5 5
£312 3 ! h | Must hirvves ot least one statemeant. =
7 i 0041

JExpocted X tag for 'X' =3 1631
X' 15 not followed by whitespace = Expoctad an Gretumtag = 1 05ﬂ
G463 g | h %" hides a field, = 0.082]
| i Y Fila langth is X knes (max allowed

:Tnoo:oo"'}/ , 4 8 x angth 1°
— s X). =0014

Parametar % should be final, =
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Colour and Accessibility issues

BETIEVEYT2IZDINT

e Colourblindness &EEH
- 9% of UK population, 5.3 million individuals
A XY ZAO0N9%., 5308 A

— just under 180,000 university students
180,000 A8 KXF4E

— Could fill a typical university 10 times!
FHREZAODIOETHS !



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...



G EQRE - RSSCSE Dara Tool .
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RSSCIE Data Tool
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Aspect ratios 7AAXRY RLEIZDOINVT

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 perception of slope...

TJ27DFSEBDTARY LI, HFICRRIIOTAY K
T, EQELIITHERENEIDKREGRENH S,

EFhEEZEDORHEICREZRIZTT ...




What IS wrong W|th this graph?

Monthly sunspot data since 1749 B LDARBRR
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To compare slopes within the graph
we bank to approximately 45°

T37DHRDOEEZLEEKT HEE, $14 50125,
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Focussing in and banking to approx 45°

KL T, %4 5°L9 5
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Atmospheric CO, at Mauna Loa Observatory

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

BIEDSFMICERZHTHE. UMSBANDELERZEELPLPT LS

RECENT MONTHLY MEAN CO, AT MAUNA LOA
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392 1

: y v/
390 !
388 | 3 boANT
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Lessons about aspect ratios

TFARY REIZDOWZ\WTOHIBE

e Do not make graphs an accident of the space available
FELFEFENWTRARAR—RZEZFE>TT T ITZEE-TIILIFAELY,
e Times series graphs need designed aspect ratios
RIS IICITFHENGE T AR FESBET,

e Use software that enables dynamic movement of axes
BOXA T VI BEBEZERREICTEHY I M EES,

e Angles between points requiring inferences should be
approximately 45 degrees

HAEDELTHIREADBDAEIXE LT A45°THIRNE,

e More than one graph may be needed for the same data
A LT—2(C—DLUEDTSITINBETHA S,




3 Data Visualisation (DV)

3 T—2DOHARIE (DV)

e Visualization is critical to data analysis
RREEET—2IFIRHLELL

e It provides a front line of attack, revealing intricate
structure in data that cannot be absorbed in any other way

ThlE. OFETIERYRAHLEWNT—2OhDEHLGTEELTHS
NNITEHHEDRAMRTHS

e We discover unimagined effects, and we challenge
imagined ones

BREBA-DRZRE L. BROEERNDO L OIZBET S

William S. Cleveland: visualizing Data
24YYF7L S V)—IS F: T-2OREIEL



Data visualisation and inferences

T—3 DHRFEAL & HER

e Data Visualisation champions T—42DHEILOF ¥ o EA =

— David McCandless (Designer)
TIT4YER-IXYUFLR (THALF—)
— Hans Rosling (Gapminder)
NVR-AXY T (XFvv T4 05—)
— Alan Smith (Office for National Statistics)
Tor AR (BRHER)
e RSSCSE Data Interrogation Tool RSSCSET—#4EYHERY—IL

e Media AT«47
- BBC BBC
- Newspapers #fH
e British Guardian H—T4 7>
e Japan Times ¥/ 2 A4 LX



David McCandless’ web site ‘Information is Beautiful’
http://www.informationisbeautiful.net/visualizations/
FTIL4YEF I RFLADYzTYHA b, TERITELLN]

Informctlon IS Beautuful

J1asues, knowledge, data - visualize
Home Hello Visualizations Play Books Data Help! Contact Store SUBSCRIBE @ RSS L) Twitter K3 FE B emai
VISUALIZATIONS
Browse some ol my visualisations, infographics and diagrams. Salect Visualzation

recen!



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

David McCandless Billion Pound-O-Gram

FULv K- IEPUKLR 10K FOER
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David McCandless: The beauty of data visualiz-  Share ¥ Moreinfo

- e

David McCandless’ TED talk
, | TIA4YE - IF¥XY U FLAD
— TED l\_b

I, amen PR NA S Eps

—

Share ¥ HMore info

Hans Rosling’s TED talk
N2R - BXY) T DTED
k—2




> ~ THE_JOY_OF STATS - » NEEE

File Edit View Window Help

y of
€ "STATS

with Professor Hans Rosling

00:01:07 %

‘vi’“ |‘l<<\ () \“»‘\ (

First shown on BBC4, Dec 2010
Play video from 28m 40secs to 34.03 secs
20105 12A. BBCATHA T 7
28573408 M 5 34F B A&



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

GapMinder - Hans Rosling
Xy IRAL 08— NVR-OXYvy
The Joy of Stats — programme on the BBC #LU\§ist - BBCTOEH
(www.open.ac.uk/openlearn/whats-on/the-joy-stats

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

10400 00 SIATA 448

There is nothing boring With statistics we
about statistics ... we can really can make sense
make the data sing of the world

et BRBELG S LGB E—DH L., By 5> TTE. A%

BEbRTF— 8 2RbhtEd oL TE HAOZ L 2HEBETE S
%
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2011 CensusAtSchool Project
Data Interrogation Tool
20114 tUYRT7Yy FR—=)LTADH b
T—2ERBY—I
)

Decide which AtSchool project you want to collect data from.

Flash
based

tool
J2ovia
R—ZD
W— )L

Centre for
Statistical Education

Li\\ Database
\s/ Interrogation Tool




2011 CensusAtSchool Project
How UK children travel to school
2011F +£UHYRT7Yy FPRHY—)LTADTH H
EDESIZA X RADOFHNERIZIT L H

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

Click on a country's flag &

Countries

nd then the name ¢

f a database to continue

Databases

\/( < UK Secondary 2000-1

== UK Secondary 2001-2

°)

2555 UK Secondary 2002-3

°)

~% UK Secondary 2003-4

°)

=25 UK Secondary 2004-5

)

=215 UK Secondary 2005-6

),

=== UK Secondary 2006-7

2)

=== UK Secondary 2007-8

0):.

t click on the appropriate Info button |'j€j)



2011 CensusAtSchool Project
How UK children travel to school
2011F € HRXFPy rRV—LTOPH b
EDLSITAF) ADFHMERIZIT M

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

Variables !

Key Stage @ Household )
- ¢
d 1E malesat b
Gender |@ Under 18 males )

@ Trav school by
N =)

Year Group (@ Under 18 females at
§

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

Region )

)

@
@
Flash e
a S .@ Place of Birth @ Cars at home )
ba Sed (@ Height (cm) @ 1st Favourite subjecj
to O I (M Foot Size (cm) @ 2nd Favourite subje:)
_ @ Has a mobile? I@ 3rd Favourite subject)
7 % :/ 1 @ Has computer at hcu)
N— AD @ Has intemet at hor(:@ Travel to school time)
‘y —) L ‘@ Canned drinks per @ Distance to school )
7 " =
/ Dres i deowtia '>@ Bottled drinks per dt)
S
2
{

G
X
o
&
2
o
o

Double click to remove
it from an axis.

Key Cortnusus )| Cbecwi: )
PPZ. Database R
g Interrogation Tool UK Secondary 2000-1

Drag and drop variables
EHErSvI&FAYT



2011 CensusAtSchool Project
How UK children travel to school
2011F € HRXFPy rRV—LTOPH b
EDLSITAF) ADFHMERIZIT M

@ You can select the type and size of random sample you wish to collect. (@
Variables P Random sample )
Ti | to school b
( el Y) Select the size of the random sample 100
FI h \ you want to collect (from 50 to 250):
a S Larger samples may take lenger to collect
based
'/Whole database ) Part of database )
to 0) I Collect sample(s) of your Collect data selected for
= .o variables from anywhere particular groups or
Jovyva in the database. categories such as boys
R—Z2D or girls only.
A\ Y
J—b / One sample ) Two samples )
These are the names of CD"ed just ane Sample (A) CD"ed two Samp's, A & B,
/ variables you have from the database to to investigate and compare.
selected. Go back to the investigate.
previous screen t;ycu
want to change the To add your data To use your data as
St to sample A .~ sample B
~  Use my own data )
73 y,
X <« Database
g Interrogation Tool UK Secondary 2000-1

Drag and drop variables — takes samples from database
ZHErFSvr&bkOyvT- T—AR=—ZAMDHTILEES



Flash
based

tool
J2ovia
R—Z D

W— )L

2011 CensusAtSchool Project
How UK children travel to school
2011F € HRXFPy rRV—LTOPH b
EDLSITAF) ADFHMERIZIT M

@ Choose how you want the data to been displayed.

Variables
(\«% Click on the magnifier to view baoth original data and a summary table.

Drag and drop the
names of variables you
wish to chart onto the

coloured boxes opposite.

Double click tc remove
It from an axis.

PPZ. Database 2L
= Interrogation Tool

Drag and drop variable

Pie chart

Z¥Erovr&knyJ

Bar chart Histogram Box whisker
‘ : IDDD EEED:I:I ——
G (@ Travel to school by') ( )
= el J J
™ l{m\l .
=
Scatter graph Tabulated data Dot plot
( ) Ei ¢ )
R
é . ’é.. te
— —T
el L B - ) —_—
{ | ’
3D colour plot (6‘; Starplots ~ Key
— { )
g Mvallable ardy if you Continuoas tnty
] k1 T 1ave chosen 3 or more 1
L ; k : artinuc ariables cantinuous varables, —n' h:nt"- @ oy
e Click akove to select Click akove ta select
whizh vanables m plat. which vanables o plat. )
Conkniouy o Ctecrebe
View saved (")~
UK Secondary 2000-1 charts \E5




2011 CensusAtSchool Project
How UK children travel to school
2011F € HRXFPy rRV—LTOPH b
EDLSITAF) ADFHMERIZIT M

@ Bar chart of Travel to school by 3’;“&?;.1, a‘
Percentage
48
Flash 35
based [r—vey
tool
723va
RN—ZAD
YJ—IL -
u T T T T T
i L & o 2 Travel to
% % % ., school by
P ¢ uk Secondary 2000-1 Save =
| “3.‘ SRR . & } charts

Random sample of 100 from the database
100D T—3R—ZANSDEEAIZ



2011 CensusAtSchool Project
How UK children travel to school - resampled
20114 O RTY FRO—=LTAD Yk
EDESITAF) ADFHINERIZTA - BYVTYLYT

) Options R o G h .-,__f—'-"“ v ho — Hide o™
@ P “3} ?:o%ment {@ ?:h%:'lt opt%s () 0‘;:ions e
Percentage
36
Flash
274
based
tool
— o ! |
Jowvva 18 z 2
N—XD
YJ—IJL
o . | [——
G 2. ) Q 2% Travel to
¢ % % 2 school by
PPZ. £ UK secondary 2000-1 Save &
'-3 f - | charts

Enables resampling from the database
T—ANLEBEY T UM AEEIZI B
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About the University || Students | BEGIEEIVEMEEEH I | Departments || Colleges || Business

Smart Centre

You are in: Home re »FreeWare
Smart Centre SMART Centre Freeware
People The SMART Centre have developed a number of innovative web-ready visualisation tools. Developed using Macromedia
ICT Projects Flash, they offer powerful yet intuitive interfaces for working with multi-dimensional data.
Other Projects ¢ Sexually Transmitted Infections
CreeWare « Alcohol Mashup / \
, _ + TB-National Indicators Flash
Links to data rich ) ) .
Tho « Simple Interaction Disease Model
e + Pensions & Savings (1) ba Sed
Publications « Pensions & Savings (2)
Understanding « Poverty Indicators - Northern Ireland tOOI
i Elight Data of Birds - Calculating Axes = >
Understanding . _9—9_. . . 7 v
AEAC E-Assessment + Cardiovascular Disease Risk Factors o
. « GCSE Data N—XD
Technigues “
curriculum Materials Material for Siena Workshop and Presentations J_)l/
« 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 ST 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.

Freeware from the SMART Centre, Durham University
F—5 LAKESMARTE VA —D7)—9 7



Flash
based

tool
Jovda
R—Z D
W—)L

Total:HDL ratio

Smoking status

Sex

Cardiovascular disease risk, taken from http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp
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Freeware from the SMART Centre, Durham University
=5 LKBESMARTEVA—D Y —"Y9T7F



Flash
based

tool
Jovda
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W—)L

Total:HDL ratio

Smoking status

Sex

Cardiovascular disease risk, taken from http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp
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Freeware from the SMART Centre, Durham University
=5 LKBESMARTEVA—D Y —"Y9T7F



Flash
based

tool
Jovyoa
R—Z2 DM

\ Y=L )

Total:HDL ratio

Smoking status

Sex

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

percent risk of CVD (10 years)
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Freeware from the SMART Centre, Durham University
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iN Zig ht 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)

b
| DralOUT it Dota - Mapolate Vorables Trsh | oot

Advced

Documentation Dniferentviews of dataset

Fownames emgey

+ Downloading, installing and starting iNZight

Data options

4 N

0 For almost everyone R b a Sed
o For experienced R users only
o Changes tool
+ Basics (Read in data; Explore; Exit) Plot Window A —
o Buttons for plots R A
¢ Manipulating variables 0) “J _}l/

o Filtering Data

Vrsbiel:  Dropmamehers  |Ciew _Vatiabledrop boxes K /
¢ Advanced Features

o Plus: Viiske: Opramebery | Ciew

Numerical Analysis information

Buttons for plots

5

fa}

i fubtet by :  Drop name here Lleat
0 Glossary '
o For R Community whietby | Oropaameden. |Gl

. [ "
Gt Summary (et infervoce ]mﬂ«mm:ﬂm we  dow




INZight from NZ
Basic Features

Drag and drop

— »

variables

>
AN Y

R iNzight

UL FiltegData  Manipulate Vpriables  Trash
© Import Data

O Export Data

1. Reading in a Data Set

¢ See Movie (2 mins)
e At present iNZight only reads .csv fileg/. tel 97-2003) worksheet files and .x/sx (Excel 2007) worksheet files
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

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  Filter Data Trash [ ol f ™~
ot T — R based

O Transform Vanables

o (e tool

subsetby :  Drop name here @j R& - Z
3. Get Summary & Get Inference ‘ ‘ \0) Y —) l//
| Getsummary ||  Getinterence |

¢ 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 %ﬁ& Ig‘a W 7“ &KFOw wi

“ y i 1| e -;
i NGght .
DataIN/OUT  Filter Data  Manipulate Vaniables  Trash
Advanced

View Dheta St s rightfoot by travel

cellsource nghtfoot  tra gethunch  height : travel
pocket 2 walk  home 152
parent 5 other friend 153
parent 21 motor home 137 walk e o 0 20 . ﬁ . T T e 3
pocket 20 walk home 11§
pocket 23 other home 165 / \
pawent 19 motor home 137 train = 2 &
parent 23 motor home 164 %‘_m— R based
pocket 35 motor tuckshop 150 tOOI
parent 2 motor home 150 other Bof 173 a o 0 R&_X
other 30 walk  tuckshop 123
parent 30 motor tuckshop 185 0) \\J _} l/
parent 23 other home 162 ] motor o cotl Botoo 9 o g g/

= bus 5 o 5 0 I ! ' .
Q 0 0 0 ) O g6 8 0
Vanable 1! travel Clear 2
o

Vobe2: ool [Qlx bike " . meooos
subset by :  Drop name here Clear| T | I T

o 10 20 30 40
subset by :  Drop name here @‘

rightfoot
Takes samples from the database

‘ " i 1] o i ® Addtoplot | Remove | Inference
\7 Get Summary [ | Get Inference newplot rename  refresh save close Additions | Information

B Tl o i e

e .



iNZight from Nz Drag and drop variables
BasicGraphics.swf %ﬁj& Ig‘a W 7“ & F‘ 0w j’

Trash

Advanced

W Dsta 5¢t; omeNanene rightfoot by travel

celisource nghtfoot  travel getlunch height

pocket 20 welk  home 152
parent 25 other friend 153
parent 21 motor home 137
pocket 20 walk home 115
pocket 23 other home 165 /
parent 19 motor hame 137 i % R -~
parent 23 motor home 164 R baSEd
pocket 35 motor tuckshop 150 tOOI
parent 2 motor home other B o £ T3 a x . R&_Z
other X walk  tuckshop .
parent 30 4 0) \J _}l/
parent 23 other  homy motor Q o co b ' . g floo 0 K a : /
Variable1; travel Clear
Vanable 2 rightioot Qear bike a
subset by :  Drop name here Clear ’ |
10
subset by +  Drop name here gea;
rightfoot
Takes samples from the database
& -f & ! b /4 Addtopiot | Remove | Inference
Get Summary B Get Inference - newplot rename  refresh save  close = Additions | Information

s ma—— p— —————— e —



iINZight from NZ

Drag and drop variables

Summaryinference.swf
EHErSvJ&bkay7J . akiig
) BN Yo T " g
NZight - @ X
DataIN/OUT  Filter Data  Manipulate Variables  Trash
Advanced
getlunch by gender
View Data Set | View Variables gender
" 0 female
!l getlunch height gender age — 2 male
70%
t home 182 mele 1 !
rr fnend 153 fermale 11 6
or home 137 male 10 6 - f = e )
60% - R Inference Information |2 S
home 113 male 9 3 A1t 00100 B L e % ¥ B - |- 1 Iy 7
s home 165 female 14 10
or home 137 female 11 1 50% || 95% Confidence Incervaia / R based \
or home l“ female 12 8 . -:..’, friend hams aone gchool
or tuckshop 150 female 15 i Mg : tOOI
ot home 1% female 12 8 40% <ff "eme ‘ 0 . R/{ — Z
tuckshop 123 male 14 9 none -0,042 -0.064 .582
07 \ Y
of tuckshop 185 male 14 o Caa R ' ok k O) J }l/j
oL a0 U v vallin Va.0%c U
¥ home 162 female 13 9 30 0 0.098 0,048 0.817 0.074
20% A
Variable1 ! getiunch Clear Chi-square test for equal probebilities
= X-squared = 556.2627, df = 5, p-value = <2e~l:
Variable 2 gender Clear 10% A
subset by :  Drop name here Clear
- 0% - : v |
subsetby :  Drop name here Qea-v S tuckshop
getlunch
ol ) o &1 ® Add to Piok Remove | Inference
Get Summary || Get Inference newplot rename  refresh save  close Additions | Information

—_— — - _— -—



UK Population Census 2011
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Data Visualisation from the
UK Office for National Statistics (ONS)
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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: g8 27 A
Summary: Change Over Time Analysis Viewer Worklessness Update - April 2012

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




DV in the media
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125 can use data to improve the news

Data journalism
T—8T%—F )X L

1001100100001011010

The Data Journalism
Handbook

Edited by Jonathan Gray, Liliana Bounegru
and Lucy Chambers




Data Journalism Handbook :oem
Gowle™ Custom Search “

Home Chapter: In The Newsroom  Next: How the News Apps Team at Chicago Tribune Works 5 5

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,

- o9 e . 4 aee ‘s = - W L% ay At - e ww - w 9
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I Bitesize Home

I Subjects v
Art & Design
Business Studies
Design & Technology
DiDA
Drama
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English Literature
French
Geography
German
History
ICT
Irish
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Physical Education
Religious Studies
Science
Spanish
Welsh 2nd Language
I Audio
I Games
I Message Boards

Find us on
Facebook

KS3 Bitesize

More Bitesize

BBC Teachers
f

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
Other 2
a
120° ) Other
)
\ ¥
\ Emmerdale E Emmerdale
60° €
\\%ﬂ .

In another school, Emmerdale was the most popular soap:

Emmerdale

75
2
36° a
Other 2
o
(<]
270° g
\ Emmerdale / E
\ . g

Other

0

@ 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

BBC Bitesize revision page 1 on pie charts and frequency diagrams
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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

> Board

s Post ideas and

€ Activity

The chances of you
trying this activity are
high!

(D vLinks

Skillswise

Skillswise
Make sure your
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

BBC Bitesize revision page 4 on pie charts and frequency diagrams
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School Report 2012

School Report First
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Map of participating schools

By Hanna White
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useful links
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Contact us
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Also known as 'data visualisation', it is afay of helping your audience RESOURLES FOR TEACHERS
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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

1 hour ago

SOCIAL ISSUES
African billionaire Motsepe to join Giving Pledge
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WHAT'S TRENDING NOW

> 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

> Mr. Abe's strategy | Opinion
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Industrial output slump ends, said bottoming out

YODO

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.

o
— .
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@ PRINT p» SHARE

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

B e nTAT

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

T

“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
conditions amid the eurozone debt crisis and the slowdown in the Chinese name JOBS 851 STUDY IN JAPAN
748
e ® Out of the blue, U.S.
economy dips -
The annual decline followed a 2.3 percent drop in 2011, when supply chains i, [NFASIAN20]12
were disrupted by the massive earthquake and tsunami in northeastern Japan. tied to tougher laws Aid CE O S
. X . . . ¢ BOJ to mull further WHAT'S TRENDING NOW
Turning to the data for December alone, an industry ministry official said that monetary easing if » UK olan to Lt Jamanese wormies lanausae
cautiousness remains over production but that he expects “positive effects” to necessary S P guag

g - teachers | News
stem from the yen's depreciation and the government’s temporary stimulus |

measures. > North's missiles tied to Musharraf blunder | News

R > Fuji eruption could force 567,000 people to
A strong yen has been a concern for Japanese exporters, as it erodes the value ey

of their earnings when repatriated. But the currency started falling against the
dollar after it became clear the new government led by Shinzo Abe would > Local 3-D printing pioneers make it easy for all to
pursue bold fiscal policy and credit easing after the December election. joinin | Life

evacuate | News

> Mr. Abe's strategy | Opinion
The seasonally adjusted production index stood at 88.9 in December against
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CURRENCIES & BONDS / Dollar briefly tops 94 yen in Tokyo on expected further monetary easing ——
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. “_w““m

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. Wil Mandatory Continuous

Employment up to the Age of 65

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 | [PAatkarmiukrus s
Opportunities for Young Workers?

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.
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JGBs rise despite stock surge

Info
Japanese government bonds advanced m Tokyo on Wednesday backed by solid demand, despite a stock rally on the yen's weakening, [ WHO WAS RESPONSIBLE?
[ Aschives
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 [ New dictionary on sale
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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) 2.50 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
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Are these ‘good’ graphs? — What inferences are possible?
BBV TS7EA5Mm? EDKSLEHANTIRELASM?
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Debt mountain: Despite the better performance i December, the level of debt as
a proportion of GDP remains a daunting challenge for pymisters.

Is this a ‘good’ graph? What inferences are possible?
Which December?
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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.

Forecast

Per cent of GDP

1978-79 1982-83 1986-87 1990-91 1994.95 1998-99 2002-03 2006-07 2010-11 2014-15

PSCR (March forecast)

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

Source: ONS, OBR

The darker line shows spending while the lighter line captures total income (tax)

Is this a ‘good’ graph? What inferences are possible?
CALBIEBWNVITS7EASM? EDQLSGHANTARELEAS5M?
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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

» 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’.

P Comments (1)|E8 Share

» 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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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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R

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

cHme
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FTSE100 5576 +0.6%
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Newspaper headline story - beer price shock!

FEDAY FSAVEE - E—IL@igavy !

Beer Price Index E—JLD{M&HFR
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Visual inference from this graph?
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Think about the beer price shock graph

E—IIL@t& avIDITSIITITDODNWTEZTHES

e Untrustworthy inference about beer price increase?
E—ILEHROLRIZDONT, EETEHHEAGZ>TLLHDOM?

e Is it really a shock?
AYHITEES 3 v I "EOMN?

e Where were the tax changes over this period?
COHEDOBRMEDEILITES Lo TULN=DM?

e Retail prices went up from 1987 to 2009 with inflation?
1987Hh 52009(F1 I LICK Y /INEY BN LN > F-=DM?



Beer price shock!
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Beer price shock!

E—ILflifgavy !

beer price

1.20 -

1.15 4

1.05 -

1.00 +

Deflated Beer PricesT 7 L— k L1=E— LD {f

1990 1995 2000 2005 2010
Year

&

Visual inference from this graph?
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Good data visualisation and information presentation
at the 2011 rugby world cup in NZ...
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New research project

into Data Visualisation
T—RADREILDFH-LZRBETODS T b

Optimal balance of static/dynamic images for DV
/BT -2 RELEORE/NT VR

Use of different colours in the images

1 A—CATRG - -BDER

Features that characterise good and bad DV

Ry, BLWT—2HRIELOFHZRET S

What are the cognitive skills nheeded to get trustworthy
information using DV?

T—3RRILZEENGENSEETEZLHEBRER/H-DD
BEBAXIIEEAEAS ?
Age-, gender- or subject-specific-dependency on the amount of
information that can be gleaned from DV

T3RRGO/ ONLSEREDER. HAl. TE~DEKFE
The educational value of and what can be learned from DV
FENMESL., T—2R/EEL DFAIBERSDH
DV appears to work T—38BEEIXE S PSFHGELI~E
- need to carefully evaluate its effectiveness
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4 Making Visual Inferences More Accessible

RENEHEANZEL > EFAICT S

Visual Inference Developments from
Auckland University

=952 FREMDREMHERIDFERE

Towards more accessible conceptions of statistical inference
LY ERFELOTVREERNOBZICHIFT
Wild et al (2011) — RSS read paper

JA4J)LF {2 (2011) - RSSXE
http://onlinelibrary.wiley.com/doi/10.1111/.1467-985X.2010.00678.x/full

Visual Inference Software HREHERY T F

Free and based on the R engine. Downloadable from
RIVOVER—RELEEHY I L, UTFThbAOA—F
http://www.stat.auckland.ac.nz/~wild/VIT/downloads.html
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Towards more accessible conceptions of statistical inference
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Wild et al (2011) — RSS read paper
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full.
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Keywords:
Computer animations; Informal inference; Sampling variation; Statistical inference; Statistics education

Abstract Jurnp to... v

Summary. There is a compelling case, based on research in statistics education, for first courses in statistical inference to be
underpinned by a staged developrment path. Preferakly over a number of years, students should begin working with precursaor formns of
statistical inference, much earlier than they now do. A side benefitis giving younger students more straightforward and rmore satisfying
ways of answering interesting real world guestions. We discuss the issues that are involved in formulating precursor versions of inference
and then present some specific and highly wisual proposals. These build on novel ways of experiencing sampling variation and have
intuitive connections to the standard formal methods of making inferences in first university courses in statistics. Our proposal uses visual
comparisons to enable the inferential step to he made without taking the eves off relevant graphs ofthe data. This allows the time and
conceptual distances hetween questions, data and conclusions to he minimized, so that the most critical linkages can he made. Qur
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http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full

Messages in the Wild et al paper
TA4ILE  OXEDER

The paper concerns the staged development, over a period of years, of the
big ideas of statistical inference and uses dynamic graphics

RMXP TR ES LTI FIv OIS TICET S
BEELGEZZDRFICHE-SBEHUREBICOVTERLTLS,

It was prompted by the authors’ need to make inferential ideas accessible
to New Zealand school students aged approximately 14-17 years
WHRDBAAZ=-—21——FV FD14-178DEEICEBBESEH L F

E*E L—CL\T:O

Much of its discussion is also relevant to adult education and introductory
statistics courses at colleges and universities
HEABBEOKRETOMHBEEOAMI—RICEET HE < DEFE R LG SNT=,
The paper has dynamic demos of boxplots, bar charts and other graphs
with ‘memory’, helping to teach inference from graphs and principles of
sampling
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Boxplots with memory
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Figure 6. Effect of sample size: sampling from a single population {(animations at

hitp:ivanewy. censusatschool.org.nzi20090informal-inferenceMPRHY, panel 2{b))
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Boxplots with a memory over repeated sampling
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I— ('”l'i .‘gk‘d “1

Girls aged 13

140 160
Height (¢cm)

| 1 1
140 160 |80
Height (¢m)

Journal of the Royal Statistical Society: Series A (Statistics in Society)
Volume 174, Issue 2, pages 247-295, 14 MAR 2011 DOI: 10.1111/j.1467-985X.2010.00678.x
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full #f5



http://onlinelibrary.wiley.com/doi/10.1111/rssa.2011.174.issue-2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1467-985X.2010.00678.x/full

Visual Inference Tools (VIT)

IMEHERIY—)IL (VIT)

e There is an excellent video using iNZight with Hans
Rosling’s gapminder data at

LTFIC, "N2oRXR-BXY 9D Xvy T4 05 —¢
iNZight 2> =FESLWETALRH S,

http://www.stat.auckland.ac.nz/~wild/iNZight/movies/gapminder.html



http://www.stat.auckland.ac.nz/~wild/iNZight/movies/gapminder.html
http://www.stat.auckland.ac.nz/~wild/iNZight/movies/gapminder.html

Visual Inference Tools (VIT)

IMEHERIY—)IL (VIT)

The iNZight and YIT Systems

iNZight

Visit Website

iNZight is @ program for analysing data

Run iNZight |

Visual Inference Tools

Visit Website

Visual Inference Tools (YIT) contains programs for developing concepts

@ Randomisation variation

() Randomisation tests

() sampling variation

() Bootstrap confidence interval construction

() Confidence interval coverage

[ Run selected YIT module ]

woie THE UNIVERSITY OF AUCKLAND
DEPARTMENT OF STATISTICS




Run Auckland software

ULV AEL VA

(The following slides are included in case the iNZight
and VIT software, and movie, do not work properly)



_ Reading in Data -movie
Basics F—S DHEAAH- BE

Reading in a Data Set

e See Movie (2 ming

Rover S

AtprasentdZight only reads in certain file types ] . k : :
o Comma Separated Values - csy Data INJOUT i F—'k Data Mampulate Variables Trash plot
o Excel 97-2003 worksheet files - xIs and o Import Data
o Excel 2007 worksheetfiles - xlsx
o NOTE: The tab at the bottom left of an 0 Export Data

\View Data Set| | View Variabies |

Excel worksheet must be named "Sheet!"
or iNZight will give an error message. If
this happens, open the data file in Excel, right click on the tah name and rename it and save hefore trying
again
* Missing values can he represented hy a cell heing left blank or containing NA. (the latter is
code) The dialog allows other missing value codes to be specified

Exploring
Variables — movie

ERxERTSH- BE

missing value

xploring Variables

in

R iNZight
Note: By defatlt, iNZight treats - {

variables with letters (except NA) Data IN/OUT  Filter Data B sl 1r35h

; : plot
in any row as categorical and :
variables containing only Advanced "‘h
numhbers as humetic and O Transform Vanables
produces its plots accordingly. Vie P A I P =
e |fyouwantiNZightto treata
numeric variable as a categorical variable in order to obtain the type of plot you
See movie (1 min)

¢ See Movie (2m

Get Summary
and Inference

HH EHER

onvert to Categonial.

Get Summary & Get Inference

subsetby :  Drop name here [glut-

¢ See Movie (2 mins)
. AERat-Statistic s appropriate to the plots displayed in

the plotting window
* confidence intervals and p-values appropriate to the plots
displayed in the plotting window

[ Get Summary ] [ Get Inrt;r'ence 1




Data input for iNZight iNZight ~DT—32DA>TYk

Daka INJOUT  Filter Data  Manipulate Variables — Trash |:-Iot|

Advanced

Yiew Data SEt] [U‘iew \I'ariables]

Row.names empty
1

File Browser

EAS

I Specify a file

Local file |Specify afile | ’browse]
l Documents and Settings ndaviess l&" Desktop [data ) .
File bype is |<use file extension to determine = v |
Places Tame =~ |Size Modified
u Search & Census at School.cs g Space For extra options : to define MA string, header presence etc,
® Recently Used | | 2] Census at School.xds . 16/03/2012
[ ndaviess A Census at School.xlsx . 16f03jz012
[ Deskkop 4] Census at School_1st40. xlsx 11.3KB  16/03/2012
e System (1) “a] Cheese.csy 74 bytes 16/03/2012
e Data (0t} " datamake.diet.r 374 bytes 16/03/2012
'L DVD-RAM Driv... " datamake. expt. ¢ 366 bytes 16/03/2012 —
< Local Disk (1) " datamake.r 374 bytes 16/03/2012
4] Dietdat-30.csw 1.5KE 1ef03f2012
4] Dietdat-40.csw 2.3kKE 1ef03f2012
4] Dietdat-80.csw 4.9kE 1ef03f2012
4] Dietdat-200.csv 12.2KB 1ef03f2012
4] Dolphins. csw 1.7kE 1ef03f2012
4] drugdat-5.csw 665 bytes 16/03/2012 hd
All files w
‘Wariable 1 : Dr
l [u]4 ] [ Cancel ]
Yariable 2 Dt CEerrerrresrrey —
subset by © Drop name here
siikheak b o Menn nama hava S

Input files can be .csv, xls or xIsx or .r

ADNTEBDIT7PAILIE .csv xls . xIsx Fl=l&.r



Drag and drop-one variable Z¥&*—2K>v45 &kAvF

iz iNZight
Data IM/OUT  Filker Data  Manipulate Varisblgs”" Trash | bt |
Advanced |
Row.names! cellsource rightfoot travel | getlunch  height :
1 pocket 20 walk  home 15z == ¢
z parent 25 other  friend 153 E
3 parent 21 mokar hone 137 : ;:
4 pocket 20 walk  home 115 ;
5 pocket 23 other  home 165 :
[ parent 19 mokar hone 137
7 parent 23 mokar home 164 ; ;
8 pocket 35 mokor tuckshop 150 _ _
9 parent 22 maokor home 150 § 5
1 okher 30 walk  tuckshop 123 ; ;
11 parent 30 mokor tuckshop 185 ‘N
1z parent 23 other  home 162 S
13 iob 13 bus home 130 g Be os g o 8 E 0 0 o @ o g o)
14 parent 22 bus  home
15 job 24 train  home 153
16 parent 28 mokar hon 176
17 parent 11 bike 129
18 okher z3 rmokar/home 145
19 parent 40 tuckshop 160 %
. s
| I | !
Wariable 1 : rightFoot 10 >0 20 40
Wariable 2 ; Drop name here
subset by ©  Drop name here rlghtFOOt
subsetby :  Drop name here :
= =B @ E b4 Add to plat | Remove InFerencn_e
[ Get Summary ] [ Get Inference ] newplot  rename  refresh save close Additions Infarmation

Visual inference from the length of rightfoot distribution and boxplot

ARDRESDRMEFRVITRLISDHA



Drag and drop two variables (rightfoot and gender) —DDZEHEFSVS &FOvF (HRBEMER)

i iNZight

Data INfOUT  Filter Daty  Manipulate Vatiables  Trash | pjot

advanced
/ rightfoot by gender

names cellsource rightfoot travel  getlunch  height gend e der

pocket 20 walk  harme 152 male

parent 25 other  Friend 153 fems

parent 21 motor  home 137 male

pocket 20 walk  home 115 male

pocket 23 other  home 165 fems

parent 19 motor home 137 fems

parent 23 motor harme 164 fems male

pocket 35 motor kuckshop 150 Femy g

parent 22 motor  home 150 Fefig B e 8 ©c8oo g E

other a0 walk  tuckshop 123

parent 30 motor kuckshop 185 ale

parent 23 other  home 16, femz

job 13 bus  home s/ Femz

parent 22 bus  hame 1%+ femz

job 24 train  home 53 male ?

parent 28 motor  homg 176 male ;

parent 11 bike  hgfme 129 male f 5

other 23 motar Jomg 145 male emale g | E E

parent 40 motoy’ bugkshop 160 male » 8o co® ee 686 o 8 © @
< >

‘ariable 1 : rightfoot

10 20 30 40

Variable 2 : gend€r

subset by :  Drop name here

skl ¢ ErEpaEmeiEme rightfoot

& B = = & pdd toplor | Remove | Inference

Get Summary ][ Get Inference ] newplot  rename  refresh save close Additions | Infarmation

Visual inference from the length of rightfoot

distribution and boxplots by gender
ARDKRESOAMEEVITRMOHER (TR




Drag and drop two variables (rightfoot & gender) by height
ZDONEHEFSYT &FAYT (HREMR) FEAIC

I iNZight

Data IMJOLT  Filter Daty  Manipulate Variables  Trash | plat

Advanced
gendey rightfoot by gen glrheight =[100 - 148] gender rightfoot by l‘:IEn%‘l:‘?rrheight = (148 - 157]
names cellsource rightfoot travel getiunch  height gend
pocket 20 walk.  home 152 male E ~
parent 25 other  friend 153 fems E
patent 21 mokar home 137 male ple ooo ooo 8 g g 8 o male o gle Bos
pocket 20 walk  home 115  male
pocket 23 other  home 165  Fems )
parent 19 mokor home 137  fel N E
parent 23 mokor home 164 Ffme fermale g § E E g H farnale E E
pocket 35 motar tuckshop 150 /Femg coBHH o o oobB Bo o
parent 22 motor  home 15d  femz I
other 30 walk  tuckshop £23 ale T T - T T T T T T
parent 30 mokor tuckshof 185 / male 10 20 30 40 10 2n a0 40
parent 23 ather  haomeg 16£  femz rightfoot rightfoot
job 13 bus  hofie B0 Fems
parent 22 bus flome /164 Fems gender rightfoot by gen Errheight = (157 - 166] gender rightfoot by gen l:?rrheight = (166 - 200]
job 24 train/’ home 153  male
parent 25 fhar haomy 176 male 2 Egg
. - male male gg g
o oo ooB8 8 Boo 8 o o g 88888 o o 8
‘ariable 1 : rightfoot

Variable 2 : gender

OO
51118

female fermale
subset by height o gg ' ESBO 8 o 8 o ooag 3088 o
o 1
3 T T T T T T T T
10 20 a0 40 10 20 a0 40
* [100- 148] (14&- 157] (157 - 166] (166 - 200] I’ighthCIt rightﬁ:n:t

subset by :  Drop name here
- % =
= B @ b4 add to plat | REmOvE Inference

[ Get Summary ][ Get Inference ] newplot  rename  refresh save close Additions Information

Visual inference from the length of rightfoot distribution and boxplots by gender and heights

BERODREESOSMEFROITRNOHER (£, B &)




Summary statistics of dragged and dropped variables

FSvJ &ROYTEN-ERDOERHE

Data IN/OUT  Filker Data  Manipulate Variables  Trash

Adwanced I Summaries Window
rightfoot b ender.
Yiew Yariables geng 9 va anr height = (148 - 157]
narmes cellsource rightfoot travel | getlunch | height' gend
ke kK h = Summary of rightfoot by gender for height = [100 - 148]
pocket 20 wa ome 152 male Min. lst Qu. Medizn Mean .
parent 25 ather  Friend 153 Feme | female 17 z0 ZZz El.73 =
mals male 10 20 21 21.36
parent 21 motar home 137 male ard Qu. Max. Std.dev Sample. Size o 8 EB go 8
pocket 20 walk  home 115 male female 23 27 1387 &S
male £33 ZE 3.893 &l
pocket 23 other  home 165 fems
parent 19 motor home 137 fems
h Farmz Summary of rightfoot by gender for height = {148 - 157]
parent 23 mokar  honne 164 = - Min. lst Qu. Median Mean g E
pocket 35 motor buckshop 150 Fems female 14 z1 2z 2z.50 o ooB 8o o
male 1kt £33 23 E3.3E
parent 22 motor  home 150 Feme Ird Qu. Max. Std.dev Semple.Size
other 30 walk,  tuckshop 123 male ] female 24 35 2788 62 T T T
1 25 28 2.237 53 z0o 30 40
parent 30 motor kuckshop 185 male mate
parent 23 other  home 162 fems rightfoot
oh b h fame Summary of rightfoot by gender for height = (187 - l&g&]
12 13 e (e 180 =i Min. lst Qu. Median Mean ightfoot b
parent 22 bus  home 164  fems gend female 15 2z 23 £4.00 righttoat by genﬁ:?rrheight = (166 - 200]
) _ male 10 24 25 25.22
ob 24 train  home 153 mal= 3rd Qu. Max. Stcd.devw Sample Size
parent 28 mokar home 176 male fenale z5 40 3448 7 _
- . . g male & 40 4.3E7 41 2 E g

< | 2 mald 8 gessgo o 8

Summary of rightfoot by gender for height = (166 - Z00]
Min. 1st Qu. Median Mean

Wariable 1 : rightfoot

female 10 Z4 ZE Ed.43
male 10 Z4 Z& Ee.00
Wariahle 7 gender rd fu. Max. Std.dev Sample. Size
female =4 44 4_737 51
fermd male ze 40 4.774 62 Eg ﬁ
subset by height : o o0 088 ©
0 >
= - T T T
- panj 8] = T pauj 20 30 40
* [100- 148] (148 - 157] (157 - 166] (166 - 200] ] ]
rightfoot rightfoot

subsetby :  Drop name here
=z} *B @ E ﬁ &dd to Flat Remove Inference

’ Gek Summary H Get Inference ] newplot  rename  refresh save close Additions Infarmation




Traditional statistical inference on two variables

2ERIZE T HIGHRRIEHEET R HER]

R

Data IN/OUT  Filker Data  Manipulate Var|

[

names cellsource rightfoot travel getlunch

Advanced

pocket 20 walk  home
parent 25 other  friend
parert 21 mokar home
pocket 20 walk  home
pocket 23 other  home
parert 19 mokar home
parent 23 motor  home
pocket 35 mokor tuckshop
parert 22 mokar home
other 30 walk  tuckshop
parent 30 mokor tuckshop
parert 23 other  home
job 13 bus  home
parent 22 bus  home
job 24 train  home
parent 28 mokor home

<

Wariable 1 : rightfoot

Wariable Z gender

subset by height

a

J

* [100- 148] (148 - 157] (157 - 166]

subset by @ Drop name here [:

[ Get Summary ] [ Get In

Inference Information

Method used to generate inference: Normal theory

right foot by gender for height = [100 - 148]

Group Means with 55% Confidence Interwvals

ci.lower estimate ci._upper
female Z1.E Z1.73 ZZ.Eg
male E0. 36 E21.36 EEZ.36

Differences Between Group Meawns For height = [100 - 148] {(caol - ramr
Eztimates

female
male 0. ZEEE
95% Confidence Intervals
({Adjusted for multiple comparison)

female
male —-0.7885

1.5217
p-values

female
male 0.5307
rightfoot by gender for height = (148 - 157]
Group Means with 55% Confidence Interwvals

ci.lower estimate ci._upper

female £1.8 Z2.5 £23.2
male Ez._ &8 23.3 E3_9E
Differences Between Group Meawns For height = (148 - 157] (col - ramr
Eztimates

female
male -0.73e3
95% Confidence Interwvals pvs

height = (148 - 157]

height = (166 - 200]




Graphical output from iNZight
INZight NS DT S 74HhIVT DTk

Children.per.wWoman by Region
Region

Sub-Saharan

)
1 fo, % o' =
P R L LR

South Asia

Middle East

Europe & Cen

East Asia &

America

| I | | |
0 2 4 6 8

Children.per.Woman



Graphical output from iNZight
iINZightD™No DT 5 74HhIVTF IR Tvh

Life.Expectancy by Region

Region

Sub-Saharan

South Asia

Middle East

Europe & Cen

East Asia &

America
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Life Expectancy

80

70

1]

50

40

a0

Graphical output from iNZight
iINZight NS DT 574 HIVT 9T vk

Life.Expectancy by Children.per.Woman for Region = East Asia & Pacific

Inferences from this graph?
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Children.per.Woman by Year
Year

yr 2008
yr 2004
yr 2000
yr 1996
yr 1992
yr 1988
yr 1984
yr 1980
yr 1976
yr 1972
yr 1968
yr 1964
yr 1960
yr 1956
yr 1952

Children.per.Woman
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Teaching and Learning

Data Visualisation

T—2DMRREILICET EBEAE

How can you teach or learn how to make visual inferences?
HERFEEDESITT—IDORRILEZ OO DHBOFEEHZAETM?

How could you embed this approach into courses or even
create a whole course on DV?
EDESIZCO7TO0—F2a—RICHARAAREY, T—E4REIEIZDLT
DFLWVII—RZHEYFEFIM?

Is current software effective for teaching DV?
REDY I FET—5DHRRBIEZBRZADDICHEDMN?

Visual Inference about a sample?
BARICOVWTORENGHERM & X ?

Visual Inference about a population?
BEAICOVWTORBHGHERME X ?



Survey and discussion (hand out / web form)

REBEHERET A RAYIaY

Your experiences of
communicating statistics and making visual inferences?

METICkDaZSa=5r—Ya VERENGHRAICOVWTHE-DRERIT?

How do you teach communicating statistics?
EDESIHEICKDAIar—2aVEBAETITHN?

Good and bad examples?
KL, ELFIE?

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

ESIP>TEREICT D oRENLTHERMDOYFZHZIFETTN?

Effective software for teaching data visualisation (DV)?
T—ADHREI (DV) IZHET2EHEY I ME?

Please complete the web form at
UTDD T I+ —LZRBALTLEETN
http:/ /tinyurl.com/rsscse-jpn


http://tinyurl.com/rsscse-jpn
http://tinyurl.com/rsscse-jpn
http://tinyurl.com/rsscse-jpn
http://tinyurl.com/rsscse-jpn
http://tinyurl.com/rsscse-jpn

FIERE Rt P 2 =D 7 - WG A T

Communicating Statistics and Data Visualisation

et T RIS
2013F2R 80

COFr—HiEHT 13 HpYET,

THT-HERELTET




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

EUFInB— 2RI B A TUIE,

R TS d

6. Topics taught - Y= 2

7 ¥Ynour evnerienras nf commonicatinn statictire and makinn vienal inferenres



Last slide JREDRXSA4 K

e Spare cartoon slides follow this....
RNTTEEDA S A FWNREFET ...



My HOBBY: EXTRAFOLATING

AS YOU CAN SEE, BY LATE
NEXT MONTH YOU'LL HAVE
OVER FOUR DOZEN HUSBANDS,
BETTERGET A

BULK RATE ON
WEDDING CAKE.




"~ TOBACCO
INDUSTRY
RESEARCH

Excellent health statistics - smokers are less
likely to die of age related ilinesses.'



e

ON TeeNAGERS, ADULY?

L —

tatistics show that
leen pregnancy
drops off significantly
alter age 25.

Mary Awxe Tebede, Regadivcon s2a3 somotor from Colimads Springs
(coninbuied by Harry F. Puncee)

MONDAY  DECEMBER 1999




e DV software tools
T—3DWRMEAED=HDYI+IT

— Trend Compass
— Trendalyzer

— FusionCharts

— Worldmapper

— OECD explorer

e Data journalism T—4Jv—F1XLA
— http://datajournalismhandbook.org/1.0/en/)

e RSSCSE data tool RSSCSETF—4Y—)L


http://datajournalismhandbook.org/1.0/en/
http://datajournalismhandbook.org/1.0/en/
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