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THE 2 ( SIGMA) SIGN

The sign 2 ( sigma) is a summation sign. We can write (X;+x,+X3+... X,) as -->

If a and b are integers and a < b, then;

means =2 X, +X,,1+X ot X,

Question : If x; = 3, x,= 6 and x;= -5 then find the following?

xzi =36+25 =061

3
=2

7

Dr. Dogukan OZEN
32



ARITHMETIC MEAN

 Most widely used measure of central tendency !!

e Arithmetic mean is the sum of all observations divided by the number of observations.

* |In statistical terms, it can be writtenas =

Dr. Dogukan OZEN
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MEDIAN

* An alternative measure to mean. (More precisely: sample median!)

* Suppose there are n observations in a sample. If these observations are
ordered from smallest to largest, then the median can be defined as;

(n+1

; ) th largest observation if n is odd

n
The average of (E)th and (§)+1th largest observations if n is even.
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EXAMPLE:

The following table consist of somatic cell count measurement (x10000) of milk samples taken
from 10 Holstein in a dairy farm. Compute the median value of somatic cell count.

Solution:

Step 1. Order the sample from smallest to largest.
8,9,11,12,13,14,18,20,21,110

Step 2. Because n is even (n=10), sample median is the
average of 5" and 6" observations.

Step 3. Compute the sample median = (13+14)/2= 13,5

Dr. Dogukan OZEN 36



THE MODE

* The mode is the most frequently occurring value among all observations in the
sample.

Frequency Frequency

X Please note that some distributions may have more than one mode. (e.g. unimodal or bimodal)

Dr. Dogukan OZEN 37



THE GEOMETRIC MEAN

 Some of the laboratory data can be expressed either as multiples of 2 or as a constant multiplied by a
power of 2.

e So the outcomes can be in a form of 2kc, where k=0,1,2,3,... (with a constant c)

Geometric mean = G — \/ T +.Z‘2 + I3 + ...+ L

A possible solution can be by using log-transformed observations and then taking the arithmetic
mean of the observations:

logz, +logx, + logz; + ... +logx,

logG = ”
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EXAMPLE

e Compute the geometric mean of 3,5, 6, 6, 7, 12 and 20.

logz, +logx, +logz; + ... + logz,
n

logG =

log3 +1logb +log 6 + log 6 + log 7 + log 12 + log 20

logG = 7
04771 +0.6990+0.7782 +0.7782 +0.8451 +1.0792 + 1.301 _ 5.9578 _
— . — Arithmetic mean = 8.43
G = antilog (0.8511) = 7.097 Wk e

Mode = 6

Dr. Dogukan OZEN
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A SUMMARY OF MEAN, MEDIAN AND MODE

Median

» widely used for markedly skewed distributions because it is sensitive only to the number rather than to
the values of scores above and below it

* the most stable measure that can be used with open-ended distributions

 more subject to sampling fluctuation than the mean

Mode

* more appropriate than the mean or the median for quantitative variables that are inherently discrete
* the only measure appropriate for unordered qualitative variables

 much more subject to sampling fluctuation than the mean and the median
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LOCATION OF MEAN, MEDIAN AND MODE IN A DISTRIBUTION

To skew means to stretch in one direction.
A distribution is skewed to the left if the left tail is longer than the right tail.
A distribution is skewed to the right if the right tail is longer than the left tail.
A left-skewed distribution stretches to the left, a right-skewed to the right.

Negatively skewed No skew Positively skewed

Mean

Median
' de Mode Mode

Frequency

The Normal Curve: " o
, Positive direction
represents the symmetrical

distribution
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~ » Soitis preferable to use geo.metric':_r'ﬁ'ean rather than median for right skewed data.
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To describe the data, we also need to give information about the disp\ersi_o\n/ Jie
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The mterquartlle range F o .
> Is not influenced by extreme values or sample size

> Can be misleading due to ignoring most of the observations (it is calculated from
only two of points)
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VARIANCE

* |tis determined by calculating the deviation of each observation from the mean.

* This deviation will be large if the observation is far from the mean, and it will be small if
the observation is close to the mean.

The sample variance is given by;

v’ Note that, its dimensionality is different from that of the original measurements.
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STANDARD DEVIATION (SD)

 Most important and most widely used measure of dispersion

* Equals to square root of variance !

* Unlike the variance, it is measured in the same units as the observations.
* based on every score in a distribution (so uses all observations in dataset)

* represents the square root of the mean squared distance of scores from the mean.

s =~ Variance =

A

» <4
- . » the larger the value of S, the greater is the spread or scatter of scores
» 4

Dr. Dogukan OZEN
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mpute the coefficient

hich breed’s milk yield value
* . & . > ’ . o '. 2 ) 5
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a) g 4
Vsakiz = 3,5 100=15.10%

70.4

V = 100'="21.17 %
7 AWASI 3325 A

b) Sakiz
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DESCRIBING DATA USING
MEASURES OF CENTRAL TENDENCY AND DISPERSION

Nominal scale Mode (most frequent category) Number of categories

Ordinal scale Median (data are ranked, middle value with Range, Interquartile range or min-max

half above and half below)

Continuous scale Mean (summed and divided by number) Standard Deviation (how much each data
point deviates from the mean) or Standard
Error of Mean
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