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- 'STATS

th Professor Hans Rosling

http://www.getstats.org.uk/
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats



Videos_for_Workshop_5/Hans Rosling's 200 Countries, 200 Years, 4 Minutes - The Joy of Stats - BBC Four - YouTube.flv
http://www.open.ac.uk/openlearn/whats-on/the-joy-stats
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e
“The abillity to fake data, understand If,
process it, extract value from it, visualise

and communicate it will be a hugely

imporfant skill in the next decades”
Hal Varian*, 2009

*Hal Varian: Professor of Business and Economics at Berkeley University
Also Google's Chief Economist.
e
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200 Students, 13 Data Records

Travel

Sab
Bdnka

=

Aam

fpan

kight Faall

Halghl

Hewamhold

Miedi Slory

Subject

Trarest

el




What to do with the data?
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Types of Investigative Questions
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Are you concerned about job losses in your local area?

Do you agree that the building of large supermarkets
generates local employmente

Are small grocery stores competitive with pricing in
comparison to large supermarketse

Do you think we should reduce the number of large
supermarkets in our townse

Are you concerned about the impact of large
supermarkets on small businesses in your local area?¢

Do you agree that the location of large supermarkets is
causing erosion of town centres?e

Do you believe that large supermarkets have oo much
power over local supplierse

Do you think we should reduce the number of large
supermarkets in our townse






http://www.youtube.com/watch?v=3w1HIHHQ50
http://www.youtube.com/watch?v=3w1HIHHQ50
Videos_for_Workshop_5/Interview bias Yes Minister - YouTube.flv

. First class: 8 seats
Business class: 60 seats
. Economy class: 224 seats
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We want to survey 30 passengers on this flight.
How would you sample this group?

Choose from 15" class, Business and Economy.

Stratified

Randomly generate 30 numbers and survey passengers who sit there.
Simple

Split the passengers into groups of 15 based on where they are sitting.
Randomly pick two groups and survey everybody in the 2 groups.

Cluster

Choose 15 male, 15 female in the 40 — 50 age bracket.

Quota

Cluster Quofta Simple Stratified
||
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Rnd# Sex Born Travel Subject Media Story | Household Height |Right Footl :r::?n

1 Male Republic of IreljBus PE sport 7 154 24 154
2 Female Repubilic of irel{ Car CSPE Health + Beay 2 165 12 20
3 Male Republic of Irel{ Bus PE Sport 4 179 27 178
= Female Republic of IrejWalk PE Fashion 3 145 21.2 141
5 Male Republic of reljBus Art Technology 3 140 35 100
& Male Republic of irejCar Gaeilge Music + Film 3 173 30 170
7 Male Republic of Irelf Car Science Sport 4 175 19 178
B Female Republic of IrefWalk Sclence Fashion 4 156 20 150
9 Male Republic of re§Car Aurt Other 3 178 28 193
43 10 Male Outside EuropdgRail [Luas, IMathematics|Celebrity 3 168 23 167
11 Female Republic of refjCar Other Celebrity 3 147 27 150
12 Male Republic of rejCar Mathematics|Sport 4 184 249 173
13 Male Republic of reljBus History Sport 4 179 26 180
14 Male Republic of Irel{Bus Geography JMusic + Fim 7 | 68 24 148
15 Female Republic of Irel{Walk PE Music + Film 5 179 25 179
14 Male Republic of relfBus PE Sport 3 161 25 166
17 Female Republic of IrelfBus History Science and 4 167 J 100
18 Male Republic of re§Car Other Sport & 163 26 166
19 Female Republic of relf Car Mathematics|Health + Beay & 134 29 145
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Rnd# Sex Born Travel Subject Media 5tory | Household Height |Right Foot ;rg'n
Al Fenublic of kel B PF St Fi 154 24 154
| 2 20
10 How many people live in your
¥ 7T
.? 35 100
household? (Include yourself)
20 150
28 193
25 23 67
27 150
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17 Female Republic of IrelfBus History Science and 4 167 25 100
18 Male Republic of refjCar Other Sport & 163 26 166
19 Female Republic of irel{ Car Mathematics|Health + Beay & 134 29 145
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Random Sampling using Calculator

Calculators generate a pseudo 3 — digit random number that is less than 1.
l.e. It generates a random number in the range [0, 1]

Note: The result is displayed as a fraction when
Natural Display/WriteView is selected.

Example: To generate random numbers between 1 and 200
199 x [0, 1] = [0, 199]
199 x[0, 1] + 1 = [1, 200]
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Question 12

Describe the data in as many ways as
yoOuU can using numerical and shape
descriptions (Fractions and Decimals
permiffed and words of course!).

Note: Variation should be taken into
account.




Sample Variation
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Describe this
Histogram

40— 9. a) State how many soft drinks
you had in the last 2 days.

30 =

No. of Students

20 —

10 —

0 ] —

5 10 15 20
No. of Soft drinks







AVG SALARY
$2,470,622
$ 2,256,846
$ 2,037,643
$ 1,992,662
$ 2,154,859

MEDIAN
$ 890,000
$ 978,290
$ 848,640
$ 870,000
$ 820,616

STD DEV
$ 3,718,306
$ 3,206,135
$ 3,159,274
$ 2,580,010
$ 3,353,848




A Project Using c@s




e
Comparing Distributions

1. Are you: 6. a) How tall are you without

shoes? (Answer in centimetres)
Q female? Q male?

v, centimetres

Males Females
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Line Plot to Frequency Bar Chart

1 2 3 45 6 7 8 9

No. In Family




Line Plot to Frequency Bar Chart

1 2 3 45 6 7 8 9

No. In Family




Bar Chart to Relative Frequency Bar Chart

1 2 3 45 6 7 8 9

No. In Family
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Fair & Unfair Allocations




Fair & Unfair Allocations




Fair & Unfair Allocations

3 moves | move 2 moves . =
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Unfair Allocations

1 2 3 4 5 é 7 8 9 |Ranking| Median | Moves | Mean

Each row tofals 45




|
Unfair Allocations

1 2 3 4 5 é 7 8 9 |Ranking| Median | Moves | Mean

Each row tofals 45
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Unfair Allocations

1 2 3 4 5 é 7 8 9 |Ranking| Median | Moves | Mean

Als|s5|5|4|5]5]6|5]4] 11| 5

Each row tofals 45
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Unfair Allocations

1 2 3 4 5 é 7 8 9 |Ranking| Median | Moves | Mean

Al|ls|5|5|4|5]|5|6|5|4 1| 85| 2

E|1|4|8|4|4|6|6|8|4]| 4| 4| 8

F |8 |1 (7|7 14137 |7]| 5 7 |11

Each row tofals 45
e |
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Unfair Allocations

1 2 3 4 5 é 7 8 9 |Ranking| Median | Moves | Mean

Al|l¢| 5514|5565 4 1| 5| 2| 5

E|1|4|8|4|4|6|6|8|4| 4| 4| 81| 5

Fla |17 |7 4|13 ]|7|7| 8|7 |11]| 5

Each row tofals 45
e |
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The Mean & The Median

Let’'s now contrast the mean and the median as
summary measures.

Do you expect that the median stack size for the 9 stacks
will always be the same for any allocation?
Why or why not¢
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The Mean & The Median
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The Mean & The Median
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Deviations from the Mean
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Standard Deviation
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Standard Deviation using Calculator

Use your calculator to calculate the standard deviation of the various sets
given in the table.




Unfair Allocations
1 2 3 4 5 6 7 | 8 9 |Ranking | Median | Moves | Mean | S.D.
Al|lé6|5|5|4|5|5|6|5|4| 1| 5] 2| 51067
B |1 10|10 1|1 ]wof1|1w0f1| 6|1 |20]| 5 (4.47
C|(2|4|8|3|4|6|6|7|5| 3| 5|7 ]| 5 |1.83
D |4 | 4|7 | 445|674 2 4 5 5 |1.25
E|(1]|4|8|4|4|6|6|8|4| 4| 4| 8| 5 |2.11
F|l|8| 1|7 |7 |4(1|3|7|7| 8§57 |11| 5 |2.62

Each row tofals 45
e |
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Which data set has the highest Standard Deviation?

50 60 70 80 90 100 40 70 80 90 100
Dataset 1 Dataset 2
Dataset1 | Dataset 2

Median /8.0 /8.0

Mean 79.1 79.1

Mode 75.0 75.0

Maximum 99 99

Minimum 58 S1

Range 4] 48

Standard Deviation




Observing Standard Deviation from a Graph
\ /\ /
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0 1 2 3 4 5

Low, High and Very High Standard Deviation




