STATISTICS (Measures of central tendency)

There are at |east three measures of location - The mean, the median and the mode.
They al give asingle figure, which represents the data, and are located around the middle of
the set of observations.

We now come to measures of central tendency. These can tell us how close to the centre the
observations lie or how spread out they are. These are therefore measur es of spread.

The simplest measure of spread isthe range and is the highest minus the lowest observation.

The next oneistheinter-quartile range and is read off from the Cumulative Frequency

graph.
This gives a single figure over which range the middle 50% of the observations cover.

Supposing | observed the following observations. 5, 6, 10, 13, 21.
Therangewould be 21 - 5 = 16.
The upper quartileis 13 and the lower quartileis 6. Theinter-quartilerangeis13-6=7.

The trouble with the range is that it only takes account of two of the observations - the first
and the last.
Let us think about a measure of spread that involves all the observations.

The mean deviation

Deviation isthe deviation from the mean. The mean is 11 and so the deviations are the
distances between the mean and each of the observations.
Thisisthemean: (5+ 6+ 10+ 13 + 21) divided by 5 which equals 55+ 5 = 11
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The mean is at position 11

The deviationsare (5-11) (6-11) (10-11) (13-11) (21-11)
6 -5 -1 2 10

The mean of these deviationswould be -6-5-1+2+10 whichis zero
5

Thisfigure will aways come to zero - the positive values will cancel out the negative values.
One thing we could do isto ignore signs. Thisis called the mean absolute deviation.

M.A.D.willbe6+5+1+2+10 = 24 = 48
5 5

However, the measure of spread which is most commonly used isthe Variance

Thisisthe mean of the squared deviations. Squaring will also get rid of the negative values.



The deviations are 6 5 -1 2 10 (X- @)

The squared deviations are 3 25 1 4 100 (X - @)?
The sum of the squared deviationsare 36 + 25+ 1 + 4 + 100 = 166
The Variance is the mean of this sum 166 = 332
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If the original observations had been in cm like the heights of young plants, then this variance
would beincm?®  To get back to the original units we can square root the variance and this
will give usthe standard deviation.

SD = V332 = 5.76

To check that this answer seems reasonable remember that almost all of the observationslie
within 2 standard deviations on either side of the mean.

1SD =576, 2xSD = 1152 the mean was 11

11+2xSD = 2252

11-2xSD = -0.52
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Actualy, in this case, all the observations sit nicely between -0.52 and 22.5 so the working
out was hice and accurate.

For observations presented in afrequency table: The mean hereis4.

Observation Frequency (O-mean) (O - mean)? (O-m)?xf
1 3 1-4 (-3)? 9x3 = 27
2 3 2-4 (-2)? 4%x3 = 12
3 7 3-4 (-1)? 1x7 =7
4 5 4-4 (0)? 0x5=0
5 6 5-4 (+1)2 1x6 = 6
6 5 6-4 (+2)? 4x5 = 20
10 1 10- 4 (+6) 2 36x1 = 36
30 total = 108
variance = tota = 108 = 36
30 30
standard deviation = V3.6 = 190

check: almost all the observations should lie between 0.2 and 7.8. ok!



For observations presented in a grouped frequency table: Themean hereis 15.5.

Group or Frequency | Mid | mid point - mean | (mid point - mean)”x Frequency
classinterval point
1-5 8 3 -12.5 156.25 x 8 = 1250
6- 10 13 8 -7.5 56.25x 13 =731.25
11-15 27 13 -2.5 6.25 x 27 = 168.75
16 - 20 31 18 25 6.25 x 31 =193.75
21-25 15 23 7.5 56.25x 15 = 843.75
26 - 30 6 28 12.5 156.25x 6 = 937.5
TOTALS 100 4125

Thevariance = 4125 = 41.25 andthestandard deviationis V41.25 = 6.42
100

check: 155 - 2x6.42 = 2.66 and 155 + 2x6.42 = 2834

almost all the observations lie between 2.66 and 28.34.
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