ORGANISATION OF DATA
It is the classification and tabulation of data

Classification of data
Arrangement of related data/facts into different groups/classes with respect to some characteristics (basis of classification)

Types of classification include:
· Geographical or spatial classification – with respect to place/area e.g. district
· Chronological or temporal classification with respect to time
· Qualitative- on the basis of some attribute or quality such as sex, literacy etc
· Quantitative – on the basis of measurable characteristics such as age

Tabulation of data
Systematic arrangement of statistical data in columns and rows


FREQUENCY DISTRIBUTION
Grouping of statistical data according to size or magnitude.  Its features include:
· Number of classes – minimum of 6-8 and max of 20 -25
· Class intervals -span of a class-upper limit – lower limit
· Class limits and boundaries
· Class mid-point- (UCL +LCL)/2
· Class frequency – No. of values/items in each class
· Cumulative frequency

There are two methods of classifying the data according to class-intervals:
a) Exclusive method – upper limit of one class is the lower limit of the next and is not included in that former class.
b) Inclusive method – upper limit of one class is included in that class itself and not repeated in the next class

Class interval
Class interval = (maximum value – minimum value) / desired number of people.
E.g. maximum number = Kshs 100, Minimum number = Kshs 10, desired number of classes is 15.
The class interval will be (100 – 10)/ 15 = 6

Class limits
These are the values within which variables of a class lie. They include:
i. Upper class limit 
ii. Lower class limit
iii. Upper class boundary.
iv. Lower class boundary.



Frequency in each class
This is the number of values occurring in each class.

Example:
Make a frequency distribution table fro the data below with class intervals of five:
2, 4, 3, 1, 5, 7, 9, 21, 13, 15, 18, 17, 14, 10, 12, 16, 7, 6, 19, 22, 11, 23, 22, 24, 2, 5, 3, 4, 3, 2.

	Class
	Frequency

	1 – 5
	11

	6 – 10
	5

	11 – 15
	5

	16 – 20
	4

	21 – 25
	5

	
	
f   30



Making frequency distribution
Steps:
1. Determine the range of the data.
Range = highest value – lowest value.
2. Determine the appropriate number of classes if not given. Too few classes may lead to omission of vital information while too many classes may present too much information that might be unnecessary.
3. Determine the size of the classes (class width / class interval).
In general;
Class width = range / number of classes
= (highest value – lowest value) / number of classes

Frequency Distribution for single valued classes
This is frequency distribution for data that are arranged into single valued classes. These are as many classes as there are different data values.

Illustration
The ages of 20 children were as follows:
10, 12, 15, 13, 14, 10, 12, 13, 10, 11, 11, 12, 13, 15, 11, 11, 10, 10, 12, 14

Make a frequency distribution table fro the data:

Age		10	11	12	13	14	15	
Frequency	5	4	4	3	2	2

QUESTION
The Lakers scored the following numbers of goals in their last twenty matches:
3, 0, 1, 5, 4, 3, 2, 6, 4, 2, 3, 3, 0, 7, 1, 1, 2, 3, 4, 3
 
Make a frequency distribution table from the data.
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MEASURES OF CENTARL TENDENCY

3.1 AVERAGES
An average is a figure that represents the whole data is known as an average or a measure of central tendency.

3.2 Types of averages
a) Arithmetic mean or simple average.
b) Median.
c) Mode.
d) Geometric mean.
e) Harmonic mean.

These averages are also known as measures of central tendency and measures of location.

3.2.1 ARITHMETIC MEAN
Also known as mean or simple average


Where

Mean of arithmetic mean
n = Number of items (population / sample size)

 is value of items.

(Sigma) = sum of all items


= summation of the observation from the first to the last.

Computations of arithmetic mean
a) Ungrouped data
Sum total of all items is divided by total numbers of items

i.e 

3.1 Example
Monthly sales of revival springs magazine for 6 months in Nairobi were as follows;
Shs 36000	sh 48000	sh 12000	sh18000 shs 10250 	shs 32750
Find the average monthly sales:


b) Grouped data
a. Discrete series
Sum total of the products of the value of each indicated item and its corresponding frequency is divided by the total number of items (sum of frequency)

i.e. 

Where
f = frequency
x = values of individual items
f = frequencies

n =  =sum total o0f frequencies

Exercise 3.1
The ages of 30 patients in a hospital were as follows;
   10    15    20    18    30    14	22	30	13	14		
   13    25    25    15    25    12	23	28	20        15
   13    12    13    12    14     35	28	30	16	14

b) Continuous series

Sum of the products of the mid points of the various class intervals and respective frequencies is divided by the total number of items (sum of frequencies)



			For ungrouped data


			For grouped data

where
          X is the midpoint of each class
           f is the frequency

Example 3.2
Marks			Number of students
0 – 20			5
21 – 41		3
42 – 52		12
63 – 83		5
84 – 100		2


Calculate the arithmetic mean

	Marks
	Middle value
x
	f
	fx

	0 – 20
	10
	5
	

	21 – 41
	31
	3
	

	42 – 52
	52
	12
	

	63 – 83
	73
	5
	

	84 – 100
	92
	2
	

	
	

	

	
=





Properties of arithmetic mean
1. The product of the arithmetic Mean and  the number of the items is equal to the sum of  all the values of the given items

i.e  

where  is the arithmetic mean

2. The algebraic sum of the deviations of the various values from the arithmetic mean is equal to zero.

i.e. =0
3. The sum of the squares of the deviations from arithmetic mean is the least.
4. Combined mean of two or more related groups is computed as follows;


   	 for two series


		for three series


Example 3.4

Find out the combined mean from the following information:





Solution




Example 3.5
In a class of 30 students, the mean grade for an exam is 52. In other class of 40 students the mean grade for the same exam is 50. Determine the mean grade for the combined 2 classes:





52,  = 30, , = 40




Exercise 3.2

Explain advantages and disadvantages of arithmetic mean


3.2.3 MEDIAN
Median is the value of the middle items of a series when these items are arranged in ascending or descending order.



a) Computation of median from individual series

i)	Odd number of items. i.e. when n = odd number.


Median = item
Example 3.6
The ages of 5 students are 19, 18, 17, 20 and 21.
Find the median age:

Solution
Arrange the data in ascending or descending order
17, 18, 198, 20, 21


Median item = 3rd item
Median = 19

    ii)	An even number of items I.e. when n = even number


Median = ½ 


Example 3.7

The marks of six students in a class are 80, 70, 40, 60, 50 and 90. Find the median

Ascending order: 40, 50, 60, 70, 80, 90


Median = 



b) Computation of median in a discrete series :
Steps
i. Arrange data in ascending or descending order against their respective frequencies.
ii. Find the cumulative frequencies.
iii. Locate the middle value.

Example 3.8
The data below represents the heights of students in a college.

	Heights
	4.5
	4.6
	4.7
	4.8
	4.9
	5.0
	5.1
	5.2
	5.3
	5.4
	5.5
	5.6
	5.7

	Number of students
	2
	14
	20
	10
	30
	20
	18
	14
	16
	11
	13
	20
	25




	Heights
	5.8
	5.9
	6.0
	6.1
	6.2

	Number of students
	18
	4
	6
	4
	3





        
	Heights
	4.5
	4.6
	4.7
	4.8
	4.9
	5.0
	5.1
	5.2
	5.3
	5.4
	5.5
	5.6
	5.7

	Number of students
	2
	14
	20
	10
	30
	20
	18
	14
	16
	11
	13
	20
	25

	CF
	
	
	
	
	
	
	
	
	
	
	
	
	





	Heights
	5.8
	5.9
	6.0
	6.1
	6.2

	Number of students
	18
	4
	6
	4
	3

	CF
	
	
	
	
	



i)	Even number of items (students)
Refers to people in the middle

Median =



95th and 94th student lie in the 96 cumulative frequencies.


 	

ii)	Odd number of items (students)
Suppose 5.7 feet has 13 students



= height of 202/2th item = 101th student
101th student lies in 114th cumulative frequency
Median height = 5.1 feet

c)	Computation of median in a continuous series
The median is determined within median class. Median class is that class which lies in the middle /centre position of all objects. (i.e. ½ of CF).




Where:
LMC = Lower class limit/Lower class boundary of the median class.
n= total number of observations / items.
CFMC-1 = Cumulative frequency of the class proceeding the median class.
fmc = frequency of the median class.
imc = class interval / width of median class.

Example 3.9
Calculate the median of the following frequency distribution table.

	Class
	3-7
	8-12
	13-17
	18-22
	23-27
	28-32

	Frequency
	15
	13
	27
	29
	10
	13

	Cumulative frequency
	15
	28
	55
	84
	94
	107



Median class = 107 * ½ = 53.5 lies in CF = 55




Exercise 3.3 
Calculate the median from the following frequency distribution:

	Grade
	50-59
	60-69
	70-79
	80-89
	90-99
	100-109
	110-119

	Frequency
	7
	81
	192
	312
	218
	82
	18



Solution: 85.11

Exercise 3.4
Find the median of the following data
	Classes
	11-15
	16-20
	21-25
	26-30
	31-35
	36-40

	Frequency
	5
	9
	16
	12
	8
	3

	Cumulative Frequency
	
	
	
	
	
	




Exercise 3.5
Explain advantages and disadvantages of arithmetic mean

3.2.4 MODE
Mode is the value of item which occurs most frequently in a series. A data set could have more than one mode.

Mode for grouped data
Modal class is the class with the highest frequency. The mode for grouped data is determined within the class with the highest frequency.

a) 




Where:
Lmoc = Lower class limit/boundary of the modal class
fmoc = Frequency of the modal class
fmoc-1 = Frequency of the class preceding the modal class
fmoc+1 = frequency of the class following the modal class
imoc = class interval of the modal class
D1 = The difference between the frequency of the modal class and the frequency of the 
preceeding class
D2 = The difference between the frequency of the modal class and the frequency of the 
          following class.




1

Example
Class		Frequency
11-15		5
16-20		9
21-25		16
26-30		12
31-35		8
36-40		3





Relationship between Mean, Mode and Median
Median = mean – 1/3 (mean – mode)
Mode = mean – 3(mean - median)
Mode = 3 median – 2 mean
Exercise 3.6

1. 	The sales in millions of kshs of 100 firms in 2007 in a certain industry are 
    	recorded as follows:

	Profits
	10 – 20
	20 – 30
	30 – 40
	40 – 50    
	50 - 60

	No. of firms
	    15
	    10
	   20
	   30
	    25



   	 Determine the mean, modal and median sales			


2.	Winners in a charity draw drew the following numbers; 
  24,54,18,26,37,14,12,23,16,17,07,12,28,11,44,33,22,19,12,21,36,29,13,41,03.
  
The prizes which the winners won were tabulated as follows;

	PRIZE WON KSH’000
	NUMBER DRAWN

	10 -20
	0-10

	21-30
	11-20

	31-40
	21-30

	41-50
	31-40

	51-60
	41 and above



i) Formulate a frequency distribution for the data                                            
ii) From (i)  above calculate the modal Prize that was won                               
iii) From (i)  above compute the middle prize that was won                              










MEASURES OF DISPERSION

4.0 Introduction

· The various measures of central tendency give us one single value that represents the entire data.  
· But average alone cannot adequately describe a set of observation, unless all the observations are alike. It’s therefore necessary to describe the variations or dispersions of the observations.

4.1 Definition of dispersion

· Dispersion of data is the degree to which numerical data tend to spread about an average value. It measures how much an average data tends to spread around an average value or measure of central tendency. 
· A measure of dispersion indicates the extent to which individual observations differ on average from the mean or from any other measure of central tendency. 
· The measures of dispersion are also called measures of variation or measures of spread. They can be distinguished into two classes:
· Absolute measure of dispersion- expressed in the units of variables
· Relative measure of dispersion- expressed in the form of coefficient, ratio or percentage 

4.2 Significance of measure of central Dispersion

Measures of dispersion are needed for four basic functions:

1. To determine the reliability of average.
2. To serve as basis for the control of variability.
3. To compare two or more series with regard to their variability.
4. To facilitate the use of other statistical measures.

4.3 Properties of good measure of central tendency

1. Simple to understand.
2. Easy to compute.
3. Rigidly defined.
4. Based on each and every item of the distribution.
5. Applicable to further algebraic calculation.
6. Sampling stability.
7. Not be unduly affected by extreme items.


4.4 Measures of dispersion
The main methods of measuring dispersion are:
a) Range
b) Quartile deviation or inter quartile range
c) Mean deviation or average deviation
d) Standard deviation
e) Lorenz curve

The first two (Range and Quartile deviation or inter quartile range) are positional measures because they depend on the values at a particular position in the distribution. Mean deviation or average deviation and Standard deviation are calculated by employing all measures in calculation. The last one is a graphical method.

4.4.1 Range

The range is defined as the difference between the smallest and the largest value of a series.

 For grouped data, the range is equal to the difference between the upper class boundary of the highest class and the lower class boundary of the lowest class. 

Range (absolute value) = L – S

Coefficient of range = 

Where:
L = the largest value of distribution
S = smallest value of distribution

Example 1
The following data represents sales of news papers during a week by a vendor:

	Day
	Monday
	Wednesday
	Tuesday
	Thursday
	Friday
	Saturday
	Sunday

	Sales (Kshs)
	1200
	600
	2000
	1500
	1800
	3600
	4800



Find the range and coefficient of the range:

Solution:
Range = L – S where L = 4800 and S = 600

Range = 4800 – 600 = 4200

Coefficient range = 


Example 2
Calculate the range and coefficient of range from the following data:

	Marks
	10-20
	20-30
	30-40
	40-50
	50-60

	No. of students
	8
	10
	12
	8
	4



Range = L –S = 60.5 - 9.5 = 51

Coefficient of range  

 

Assignment 1
1.	Explain the Merits and Demerits of range
2.	Explain the Uses of range

Percentiles

For any set of n measurements, (arranged in ascending or descending order), the pth percentile is a number such that p% of the measurements fall at or below that number and (100−p)% of the measurements fall above it. The calculation of percentiles is not well deﬁned and there are a few conventions which one might adopt for choosing a value for a percentile.
For a set of data of size N, to calculate the P−th percentile 
· We order our data from smallest to largest 
· Choose the n−th data point on the list, where n is the nearest integer above (or equal to) 
P 
100 ×N

Example 1 

Find the 10th percentile, the 25th percentile, the 50th percentile, the 75th percentile and the 90th percentile of the following set of 20 exam scores:
60, 71, 85, 99, 100, 76, 98, 61, 75, 82, 95,
72, 88, 61, 72, 80, 100, 90, 60, 70.

Solution:
60,60,61,61,70,71,72,72,75,76,80, 82,85,88,90,95,98,99,100,100

For the 10th percentile,
P /100 *N = 10 /100 * 20 = 2. Hence 60 is the answer

For the 25th percentile,
P /100 *N = 25/ 100* 20 = 5. Hence 70 is the answer.

For the 50th percentile,
P /100 *N = 50/ 100 *20 = 10. Hence 76 is the answer

4.4.2 Quartile deviation
· It’s also known as semi interquartile range.
· Interquartile range is the difference  between upper quartile (Q3) and lower quartile (Q1)
· Quartile deviation is half of interquartile range.



21

i.e.
Interquartile range = Q3 – Q1

Quartile deviation (Q.D) = 

Coefficient of Quartile deviation (Q.D)
Where:
Q3 = Upper quartile
Q1 = Lower quartile


Q.D is an absolute measure of dispersion where coefficient of Q.D is a relative measure.
When Q.D is very small it describes high uniformity or small variation of the central 50% of the items and a high Q.D means that the variation among the central items is large.

Example 1
Find out the value of quartile deviation and its coefficient from the data of marks obtained in a class.
Marks 20, 28, 40, 12, 30, 15, 50




Q1 = size of 

Q1 = 15




Coefficient of Q.D = 


Example 2

Compute Q.D and coefficient of Q.D from the following data:

	Marks
	10
	20
	30
	40
	50
	60

	No. of students
	4
	7
	15
	8
	7
	2



Solution:

Marks		Frequency		Cumulative frequency 
(x)		(f)			(C.F)
10		4			4
20		7			11
30		15			26
40		8			34
50		7			41
60		2			43




Q1 = size of 

Q1 = 20





Coefficient of Q.D = 


Example 3
Compute Q.D and its coefficient from the following data

	Classes
	16-20
	21-35
	26-30
	31-35
	36-40

	Frequency
	3
	6
	9
	7
	3

	C.F
	3
	9
	18
	25
	28




A quartile is a value below which a certain proportion of data will lie
1st quartile =  Q1 = size of n/4th item = 28/4th item which is the 7th item
7th item lies in 21 – 25th class 









Q3 = size of 3n/4th item = 
21st item lies in 31 – 35 class
3rd quartile class = 31-35



Inter quartile range 	= Q3 – Q1
= 32.64-23.83
=8.81




Coefficient of Q.D

  

Exercise 1
Compute Q.D and its coefficient from the following data

	x
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	70-80

	f
	12
	19
	5
	10
	9
	9
	6

	C.F
	
	
	
	
	
	
	



Assignment 2 

Explain the Merits and Demerits of Quartile deviation


4.4.3 Mean deviation
· It is also known as average deviation.
· It is the average amount by which values from the data set vary from the mean. It is an absolute measure of dispersion (mean absolute deviation) thus all deviations are taken positively, any resigns are ignored.

a) Mean deviation for ungrouped data




Where:
M.D = mean deviation
X = value of item

=mean

Absolute value of the deviation of x from the mean

Summation of all absolute values of deviation of x from the mean
n = number of all items


b) Mean deviation for grouped data





Where:
f = frequency of each class


Example 1
Calculate the mean deviation and coefficient M.D from the following data;


	X
	9
	14
	16
	23
	30
	41

	F
	2
	4
	5
	3
	2
	2



Solution
  
	X
	F
	d

()
	fd
f(x-20.28)
	xf

	9
	2
	
	22.56
	18

	14
	4
	
	25.12
	56

	16
	5
	
	21.4
	80

	23
	3
	
	8.16
	69

	30
	2
	
	19.44
	60

	41
	2
	
	41.44
	82

	
	

	
	

	







			



Example 2
Calculate the mean deviation and its coefficient from the following data:

	Age (yrs)
	10-14
	15-19
	20-24
	25-29

	No. of people
	5
	4
	7
	4




Solution

	Class
	Mid point
X
	frequency
	xf
	d
	fd

	10-14
	12
	5
	60
	
	

	15-19
	17
	4
	68
	
	

	20-24
	22
	7
	154
	
	

	
25-29
	27
	4
	103
	
	

	
	
	

	

	
	








Assignment 3 

Explain Merits and Demerits of mean deviation

4.4.4 Variance and standard deviation 
· Variance is the arithmetic mean of squared deviation from the mean.  
· Standard deviation is the square root of the variance. 
· If all the numbers in the sample are very close to each other, the standard deviation is close to zero. 
· If the numbers in the sample are well dispersed the standard deviation will tend to be large. 
· A small standard deviation means a high degree of uniformity of the observations as well as homogeneity of series and vise versa.

Ungrouped data

a) Population


Variance



Standard deviation 





Where:

X = values of individual items

= arithmetic mean
n = total number of items

= variance

= standard deviation



b)	For a sample 

Observation less than 30








Grouped data

Population					For a sample	(for sample <30)



Variance													       

Standard deviation




					       


Coefficient of standard deviation




Coefficient of variation





Alternative Method 


Ungrouped data




Grouped data





Example 1

Find the variance and standard deviation of the following numbers: 1, 3, 5, 5, 6, 7, 9, 10

Solution:
The mean = 46/ 8 = 5.75
(Step 1): (1 - 5.75), (3 - 5.75), (5 - 5.75), (5 - 5.75), (6 - 5.75), (7 - 5.75), (9 - 5.75), (10 - 5.75)
= -4.75, -2.75, -0.75, -0.75, 0.25, 1.25, 3.25, 4.25
(Step 2): 22.563, 7.563, 0.563, 0.563, 0.063, 1.563, 10.563, 18.063
(Step 3): 22.563 + 7.563 + 0.563 + 0.563 + 0.063 + 1.563 + 10.563 + 18.063
= 61.504
(Step 4): n = 8, therefore variance = 61.504/ 8 = 7.69 
(Step 5): standard deviation = 2.77 

Example 2

Compute the standard deviation and coefficient of variation from the following data:

Marks			0-10		10-20		20-30		30-40		40-50
No. of students	7		6		15		12		10

Solution:

	Marks
	X
	F
	fX
	

	
2
	
f2
	X2
	 fX2

	0-10
	5
	7
	35
	-22.4
	501.76
	3512.32
	
	

	10-20
	15
	6
	90
	-12.4
	153.76
	922.56
	
	

	20-30
	25
	15
	375
	-2.4
	5.76
	86.40
	
	

	30-40
	35
	12
	420
	7.6
	56.76
	693.12
	
	

	40-50
	45
	10
	450
	17.6
	309.7
	3097.60
	
	

	∑
	
	∑f=50
	∑fX=1370
	
	
	8312
	
	








Alternative Method

Assignment 4 

Explain Merits and Demerits of standard deviation

Exercise 1
The table shows marks obtained by 20 people in a test
	Mark (x)
	Frequency (f)

	1
	0

	2
	1

	3
	1

	4
	3

	5
	2

	6
	5

	7
	5

	8
	2

	9
	0

	10
	1


Work out the variance of this data. Ans 3.39


Exercise 2
Calculate the standard deviation from the following data

	Age (yrs)
	10-14
	15-19
	20-24
	25-29

	No. of people
	5
	4
	7
	4




Exercise 3
Calculate the standard deviation from the following data

	X
	12 
	13 
	14 
	15 
	16 
	17 
	18 
	20 

	Y
	4 
	11 
	32 
	21 
	15 
	8 
	5 
	4 



GROUP WORK
1. Find the quartile deviation of the following set of data 
a. 32, 30, 28,35, 33, 37, 33, 34,32 

b.  8, 10, 9, 15, 12, 17, 14, 13

2. The frequency distribution for Apgar score for low birth weight infants are shown in the data set below:

	

Apgar Score
	 

frequency 

	0 
	6 

	1 
	1 

	2 
	3 

	3 
	4 

	4 
	5 

	5 
	10 

	6 
	11 

	7 
	23 

	8 
	24 

	9 
	13 



Calculate:
i. Mean 
ii. Median 
iii. Sample variance 
iv. Standard deviation
v. Draw Histogram to present this information

4.5 Skewness, Moments and Kurtosis




4.5.1 Skeweness
Skewness refers to lack of symmetry or departure from symmetry. Skewed distribution is one which is not symmetrical (Asymmetrical)

Symmetrical distribution
· A symmetrical distribution is one which the observations are arranged equally and symmetrically around a measure of central tendency. In such case, the mean, mode and median are always equal and median lies half way between the two quartiles.
· The sum of the deviations (both negative and positive) from the mean, mode or median is zero.
· Has a bell shaped curve.


















Skewed distribution
· In a skewed distribution, the values of mean, mode and median are not equal.
· The measures of skewness indicate the difference between the manner in  
which the observations are distributed in a particular distribution compared with symmetrical (normal) distribution.
· Two forms of skewness
i. Positive skewness
ii. Negative skewness.

Positive skew ness
· The value of the mean is greater than the mode.
· Median lies between mean and mode.
· The curve is more skewed on the right hand side (the right tail is longer than the left tail)


Negative Distribution
· The mean is smaller than the mode.
· The curve is more skewed on the left hand.
· The left tail is longer than the right tail.
Mode
Median
Mean










Mean
Median
Mode










Note
In moderately symmetrical distributions, the interval between the mean and the median is approximately one third of the interval between the mean and the mode. This relationship provides a means of measuring the degree of skew ness.


Difference between dispersion skewness

Dispersion				
1. Amount of variation or   
spread.
2. Greater practical applications in 
business or economic series.
3. Indicates the extent to which 
mean is representative of the 

values of distribution.

Skewness
1. The direction of variation.
2. Less practical applications in 
business and economic series.
3. Evaluates /assesses the normality 
of distribution.


Measure of skewness 
Two types of measures of skewness
1) Absolute measure
2) Relative measures

Absolute measure of skewness
· Absolute skewness = mean – mode.
· If mean > mode, absolute skewness > 0 = positive skewness.
· If mean < mode, absolute skewness < 0 = Negative skewness.
· Absolute skewness is not suitable fro comparison because the same amount of skewness has different meanings in distribution with small variation and in distribution with large variation.

Relative measures of skewness
These include:
a) Karl Pearson s coefficient of skewness.
b) Bowley’s coefficient of skewness.
c) Kelly’s coefficient of skewness.
d) Measure of skewness based on moments.


a) Karl Pearson s coefficient of skewness


Method 1



Where:
Skp = Karl Pearson’s Coefficient of skewness

= standard deviation.



If:
Skip = 0, It’s a symmetrical distribution
Skip > 0, its positively skewed.
Skip < 0, its negatively skewed.
-1 <skip <1
If mode is not well defined, method 2 is used.

Method 2
 




b) Bowler’s Coefficient of skewness
Its  is based on quartiles.




Where:
SKB = Bowler’s Coefficient
-1 < 5kb <1
Suitable for open end distributions position





Example 1
Calculate the Karl Pearson coefficient of skewness from the following data. 

Marks			0-10		10-20		20-30		30-40		40-50
No. of students	7		6		15		12		10






4.5.2 Moments
· Moments are popularly used to describe the characteristic of a distribution. 
· They represent a convenient and unifying method for summarizing many of 
	the  most commonly used descriptive statistical measures  such as central 
	tendency, variation and kurtosis.
· Moments are denoted by µ (mu).

For ungrouped data

The rth moment for a variable x bout the arithmetic mean   is given by:

……………………. (i)
The rth moment of a variable x about any arbitrary point A is given by:


……………………. (ii)
For grouped data

………………….. (iii)
And


…………………. (iv)

For different values of r we shall get different moments. Thus if we put r = 1, we get the first moment, r = 2, the second and so on.


4.5.3 Kurtosis
· Kurtosis in statistics refers to the degree of the flatness or peaked ness in the region of about the mode of a frequency curve. 
· It shows the extent to which the curve is more peaked or more flat topped than the normal curve.
· From the stand point of kurtosis, the normal curve is mesokurtic i.e. “The intermediate peakedness”. 
· When the curve of a distribution is relatively flatter the normal curve, it is said to have kurtosis. 
· When the curve or polygon is relatively more peaked it is said to lack kurtosis.


Nature of kurtosisLeptokurtic curve
Mesokurtic curve
Platykurtic
y
0
Mean = Mode = Median





















Where:

Β2 = 3 Mesokurtic curve
Β2 < 3 Platykurtic curve
Β2 > 3 Leptokurtic curve

Measures of kurtosis

Measure of kurtosis is denoted by Β2 and in normal distribution Β2 = 3.
If Β2 is greater than 3, then the curve is more peaked and is known as leptokurtic, 
If Β2 is less than 3, the curve is platter at the top than the normal curve and is known as Platy kurtic. This kurtosis is measured by:




 R.A has introduced another notation Greek, letter grammar, symbolically:






Example 1
The first four central moments of a distribution are 0, 16, -36 and 120. Comment on the skew ness and kurtosis of the distribution.

Solution

Given µ = 0, µ2 = 16, µ3 = -36 and µ4 = 120



The distribution is negatively skewed.
 For commenting on the kurtosis we calculate Β2



Since the value of Β2 is less than 3, the distribution is platy kurtic.

Exercise 4
1. The summation of some 32 observations is 214 and the sum of squares is 8640.
    Given that the mode is 24, determine:
a) the mean and variance.
b) the median

2.	The data below show pre-tax profits in millions of Kenya Shillings earned by firms in industrial and agricultural sectors in a certain country 

	Profits (millions kshs)
	60
	84
	90
	96
	120
	150

	No. of firms for industrial sector
	240
	510
	600
	750
	600
	300

	No. of firms for agricultural sector
	900
	300
	600
	450
	600
	150



a)	Determine the mean, mode and median profit for each sector.
b)	Determine the quartile deviation for each sector.
c)	Determine the standard deviation and coefficient of variation for each sector and compare the distribution between the sectors.
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