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Describing Data

Learning Intentions

Today we will understand:

» Measures of Central Tendency
* Mean
* Median
* Mode

Image accessed: http://intouchacquisitions.co.uk/in-touch-acquisitions-review-the-importance-of-business-statistics/
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Two descriptions of data:

» Measures of Central Tendency

» Measures of Dispersion

i

771 i

i =

Image accessed: http://www.fotosearch.com/illustration/two-people-looking-out-tower.html
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» Mean _\

» Median ‘

» Mode

Mr Mean Mr Medlan Mr. Mode
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» Arithmetic average
Sum of all data values

M —
edn Number of data values

Symbolically,

<
||
|

where:

X (read as ‘x bar’) is the mean of the set
of x values

>x is the sum of all the x values

n is the number of x values
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» Calculate the mean height of JCU students

o e

X= 175
n

163

= (175 + 163+ 155+ 149 + 180 + 165) 155

6 149

- 28/ 180

° 165

=164.5cm
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23 90 5.3

50 63 2.8

16 87 3.6

44 56 3.9

36 71 2.7

29 38 4.8

47 42 4.2

52 52 6.2

35 86 5.9

42 79 5.1

41 67 4.6

28 83 5.3

26 69 6.9

24 82

38 64
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1) R —
n

=(23+50+16+44+36+29+47+52+35+42+41 +28 + 26+ 24 + 38)
15

=531
=345g¢g

=(90+63+87+56+71+38+42+52+86+79+67+83+69+82+64)
15

= 1029
=68.6s



~=~ JAMES COOK
Answers ~~ UNIVERSITY

AUSTRALIA

=(53+28+3.6+39+2.7+48+42+6.2+59+5.1+4.6+5.3+6.9)
13

=613
=4.7m
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H ©- &- = Book2 - Excel T H - 0O X
HOME = INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW  ACROBAT i Jessica Watt -
e N - -
& % | aibn S A A T == - EPWrapText General - - D ] gm'”‘e" 2- Ay ik
Paste 27 M c d' | Formatas coll | 2 Dcleie A S sum
q aste B I U -~ s - - === & 3= M & Cent - - y t_—.U _.}UP onditional Farmat as e ot
- v N o 4 £ Srge e $-% et Formatting ~ Table~ Styles~ ¥ Form Average
Clipboard T Font [P Alignment [P Number ] Styles C Count Numbers L
ci1 - I Max -
Min
A B c D E F G H J N Q=
1 More Functions... 0
2
3
4
5 175
You can use the
6 163
, 155 Sigma icon drop
g 149 down
180
. — Excel uses the
10 165
I term Average,
12
. rather than
j1a
- Mean
16
17
18 -
Sheet1 ()] 1 v
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H ©- s Book2 - Excel ? H - O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WVIEW ACROBAT 1, Jessica Watt ~
-9 _ -
D gﬁ Calibri 11 A A = EF Wrap Text General -- L:.‘J } %:::slert . Z'Y H
v - & Delete -

Paste B I U-~- . 8y, === &= M & Center = . s g0 oo Conditional Formatas Cell o Sort & Find &

- ¥ o 4 FroE s e $-% el Formatting~ Table~ Styles- [ Format~ L " Filter~ Select -
Clipboard Fant P Alignment P Mumber ] Styles Cells Editing -~
c11 - Jr | =averace(cs:cio) v

A B Cc D F G H | J K L M M 0 P Q [~
]
2 Make sure your
: data range is
correct
4
5
6 163
7 155
8 149
9 180
10 165
1 164.5
12 H
13 The mean will
14 1
5 appear in the
16
- cell you have
18 e
chect] selected ; ,

READY

H M -—F———+ 100%
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H - &~ =
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT 1 Jessica Watt ~

2 AutoSumg> Logical' @Lookup & Referenc I:\?f =] Define Name ~ E:“Trace Precedents IEShow Farmulas m
sert RecentIyU "y Text = @Math & Trig~ — ‘fx Use in Formula “:ETraceDependents i Error Checking - ﬁ Caleulati
Fu:sc:ion EFinanciaI' Date & Time ~ MMoreFunctions' ger [H Create from Selection l"}RemoveArrows - 'Z:}E{:Z'EvaluateFormula Wi:dcow S;tLiI;I:Yn |=T|IEI

ion Library Defined Mames Formula Auditing Calculation ~

C e v

A B | J K L M N o] p Q |«
1
2 You can also
3

click the
Formulas tab
4
5
6 - -
) 155 Here is your Sigma
8 149 icon — called
9 Lol AutoSum here
10 165
1
12
13
14 .
. Or... click Insert
Function
18 -
Sheet1 () 1 »

Book?2 - Excel ?T EH - 0O X
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H - :
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW WVIEW ACROBAT 1 Jessica Watt -
fx AutoSum  ~ Logical = I} Lookup & Reference - Ia:\‘ Define Name - ¥ Trace Precedents [ Show Formulas m
[ — o
Insert Recently Used - Text~ l_m Math & Trig = N “fx Use in Farmula ol# Trace Dependents Y4 Errar Checking - ﬁ Calculati
nse| ame — atc alculation
Function Financial = lg Date & Time l! Maore Functions - Manager [H Create from Selection Ic;\ Remove Arrows ~ (&) Evaluate Formula  \window Options - (=
Function Library Defined Names Formula Auditing Calculation -
c11 - X v f| - v
A B C D E F G H J K L M M 9] P Q [~
1
2 T Insert Function ?
3
ype a Search for a function:
i 1 Type a birief description of what you want to do and then Go
description e
Of t h e Or select a categony: | Most Recently Used W
4 . Select a function:
5 175 function ~
SUM
IF
8 163 yO U wa nt HYPERLINK
155 COUNT
7 AKX
(average) or S v
o 149 AVERAGE(numberi,number2,...)
Se I ect fro m Returns the average (arithmetic mean) of its arguments, which can be
g 180‘ numbers or names, arrays, or references that contain numbers.
10 165 the list
1 =
12 Help on this function K Cancel
13
14
153
16
17 .
5 “ Click OK !
Sheet1 ()] 1 »

EC FH M -+ 0%
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HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT 1 Jessica Watt -
f\ > AutoSum - Logical Lookup & Reference Define Name Trace Precedents %] Show Formulas
< Recently Used Text Math & Trig “fx Use in Farmula Trace Dependents Error Checking )
Insert MName Watch | Calculation
Function Financial Date & Time Mare Functions Manager Create from Selection Rernaove Arrows %) Evaluate Formula | window Options
Function Library Defined Mames Formula Auditing Calculation ~
c11 - X & Jr =AVERAGE(C5:C10) v
A B 9 D E F G H J K L M M 0 P Q |~
1
2 Function Arguments ?
3
AVERAGE
Mumberl | C5:C10| fR:| = [175:163:155:14%:180;165}
Mumber2 FRE| = number
4
5 175
6 163 = 1645

rns the average [arithmetic mean] of its arguments, which can be numbers or names, arrays, or references
at contain numbers.

7 155 Make sure your
: 149 data range is
. 180

correct

0 165 Formula result = 1645

11 IAGE(C5:C10) Help on this function Cancel
12
13

Numberi: numberl,number2,... are 1 to 255 numeric arguments for which you want
the average.

15
16

. Click OK

18 s
Sheet1 () [ »
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H ©- B Book2 - Excel ? H - 0O X
HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT 1 Jessica Watt -

a{) 11 A A :Q/‘ Wrap Text General = Insert Z " [H]

By - = Delete ]
Paste B I U A Merge & Center 3 % -0 00 Conditional Formatas  Cell * Sort & Find &

h Formatting = Table = Styles Format “= 7 Filter - Select~

Clipboard Font Alignment Number Styles Cells Editing -
AVERAGE ¥ X j‘\ =average v

A B C @) AVERAGE Returns the average (arithmetic mean) of its arguments, which can be numbers or names, arrays, or references that contain numbers | Q [+~
1 (o) AVERAGEA
2 () AVERAGEIF
3 () AVERAGEIFS

You can type the
formula to find the
4
. 175 mean straight into the
6 163 formula bar —
7 155 .
remember to begin
8 149 ith
5 180 With'=
10 165
11 =average
12
13
14
15
16
17
18 -
Sheetl [ »
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» Mean _\

» Median ‘

» Mode

Mr Mean Mr Medlan Mr. Mode
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» Middle value of rank ordered data

» Value that separates the higher half
of a data set from the lower half

» Can be found by arranging all values
from lowest to highest and
determining the value in the middle

Image accessed: http://www.lightbulbbooks.com/blog/2013/10/the-average-bears-mr-mean-mr-median-mr-mode/
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» If there is an odd number of values in the data set, then the
median is the middle value

For the data set:
6,9,1,2,6,5,1

Arrange from lowest to highest:

1,1,2,5,6,6,9

\ The middle value

The medianis 5
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» If there is an even number of values in the data set, then the
median is the mean of the two middle values

For the data set:
6,9,1,2,6,5,1

Arrange from lowest to highest: / Two middle values

1,1,]2, 6] 6,9
The median

The median is the mean of 2 and 6: is 4
2+6 =4
2
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» Determine the median for the following data sets

1) 132,139, 131, 138, 132, 139, 133, 137, 139

2) 25,10, 16, 25, 12, 22, 20, 23, 13, 10

3) 56, 23,48, 78,94, 35, 88, 69, 44, 53, 27
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1) 132,139, 131, 138, 132, 139, 133, 137, 139

Rearrange from lowest to highest:

131, 132, 132, 133,{137/ 138, 139, 139, 139

Middle value - 137

Median =137
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2) 25,10, 16, 25, 12, 22, 20, 23, 13, 10

Rearrange from lowest to highest:

10, 10, 12, 13,{16, 20} 22, 23, 25, 25

Middle values - 16 and 20

Median =16+ 20 =18
2

Median =18
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3) 56, 23,48, 78,94, 35, 88, 69, 44, 53, 27

Rearrange from lowest to highest:

23,27, 35,44, 48)53,/56, 69, 78, 88, 94

Middle value -53

Median =53
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» The most frequent measurement

12,11, 15,12,12,11, 14,17, 15,12, 13,

Number of Frequency
Cars Sold
If no number is
11 2 repeated in the
12 4 data set, there is
no mode
13 1
14 1
15 2
17 1
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» Determine the mode for the following data sets

1) 132,139, 131, 138, 132, 139, 133, 137, 139

) 3,3,3,5,5,5,3,6,4,8,5,4,2,4,3,5

3) 56, 23,48, 78,94, 35, 88, 69, 44, 53, 27
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1) 132,139,131, 138, 132, 139, 133, 137, 139

=139

) 3,3,3,5,5,5,3,6,4,8,5,4,2,4,3,5

=3 and 5 = bimodal

3) 56, 23,48, 78,94, 35, 88, 69, 44, 53, 27

= no mode
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» Measures of Central Tendency are powerful tools when
comparing data

» Type of data determines which measure should be used

Qualitative Data

Quantitative Data

_/ N\

MEAN or MEDIAN MODE
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» Your data will determine which measure of central tendency
Is appropriate

» PLOT DATA FIRST

Negatively (left) Normal Positively (right
skewed skewed skewed
distribution distribution distribution
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» Normally distributed data

Mean
Median
Mode

Normally Distributed Data: MEAN = MEDIAN = MODE
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» Positively skewed (right) distribution

AMode
AMedian

-~

Skewed Right: MODE < MEDIAN < MEAN
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» Negatively skewed (left) distribution

Mode
AMedian

Skewed Left: MEAN < MEDIAN < MODE
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» Data values that are ‘far away’ from the main group of data

» Qutliers are the values that lie outside the other values

0

e
5 10 15 20 25 30 35 40 45 50 55\60 65 70

Outlier

>
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» Qutliers have extreme effects on the mean

Consider:
5,6,4,7,6,19

22X
X = —
n

=5+6+4+7+6+19

6
Mean= 9

=5+6+4+7+6
5
Mean = 5.6
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» Qutliers do not have extreme effects on the median

Consider:

5,6,4,7,6,19 5,6,4,7,6

Arrange from lowest to highest:

4,516, 6,7, 19 4,5,6,6, 7
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