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Preface	
	
The	 statistics	 as	 a	 part	 of	 Economics	 and	 Commerce	 syllabus	 of	 PUC	 level	

(Higher	secondary	level	in	Karnataka	is	called	PUC)	in	Karnataka	state.	This	is	known	
as	 Statistics	 for	 Economics	 and	 Statistics	 for	 commerce.	 The	 responsibility	 of	
teaching	this	course	is	teachers	of	the	concern	subject.	The	course	covers	meaning	of	
statistics;	importance	of	statistics	in	economics;	collection	and	organization	of	data;	
preparation	 of	 data	 in	 tables	 and	 graphical	 representation;	 measures	 of	 central	
tendency;	measures	of	variability;	measures	of	skewness	and	measures	of	kurtosis,	
and	 index	 numbers.	 As	 a	 routine	 responsibility	 of	 PUC	 level	 Economics	 and	
Commerce	teachers	are	finding	difficulty	in	teaching	this	course.	Hence	it	is	suggest	
empowering	 them	 for	 teaching	 statistics	 for	 economics	 and	 commerce	 effectively.	
The	 training	 programme	 designed	 to	 provide	 an	 opportunity	 to	 teach	 this	 course	
effectively	 and	 helps	 them	 in	 gaining	 the	 confidence	 among	 teachers	 to	 teach	
statistics	part	in	the	economics	in	Pre-University	programme.	
													The	 Government	 of	 Karnataka	 is	 proposed	 in	 the	 state	 coordination	
committee	 meeting	 about	 the	 need	 to	 empower	 the	 PUC	 Economics	 teachers	 to	
teach	 statistics	 for	 economics	 effectively	with	 confidence.	 Therefore,	 the	 Regional	
Institute	of	Education,	Mysore	one	of	 the	constituent	unit	of	NCERT	has	undertake	
the	 training	 of	 PUC	 Economics	 teachers	 to	 enable	 them	 to	 teach	 statistics	 for	
economics	 effectively.	 The	 Planning	 and	Monitoring	 Division	 (PMD)	 of	 NIE,	 NCERT	
has	developed	training	package	is	used	as	a	source	document.	
	 The	training	programme	is	organized	for	the	trainers	i.e.	from	6th	to	10th	and	
11th	to	15th	May	2017	covering	89	teachers	covering	the	entire	state.	These	trained	
teachers	 have	 given	 the	 training	 to	 other	 teachers	 in	 split	 model.	 The	 successful	
implementation	of	 this	 training	programme	 is	due	 to	 the	kind	concern	of	Shri	Ajay	
Seth,	 the	 then	 Secretary	 (Primary	 and	 Secondary	 Education),	 Government	 of	
Karnataka.	The	team	is	thankful	to	Prof.	Hrushikesh	Senapaty,	Director,	NCERT;	Prof.	
D.G.	Rao,	Former	Principal,	Regional	Institute	of	Education,	Mysore,	and	the	present	
Principal	Prof.	Sreekanth.	
	 The	 academic	 support	 of	 Dr.	 T.V.	 Somasekhar,	 Assistant	 Professor,	 Prof.	 K.	
Dorasami,	Retired	Principal,	Regional	Institute	of	Education,	Mysore;	PG	Department	
of	 Studies	 in	 Economics,	 University	 of	 Mysore,	 Mysuru,	 Dr.	 Ashitha	 Ravindran,	
Assistant	 Professor,	 PMD,	 NCERT,	 New	 Delhi	 and	 Mr.	 Rajendra	 Kumar,	 Research	
Scholar	of	the	Regional	Institute	of	Education,	Mysore	is	highly	appreciated.		
	

	

	

	

Viswanathappa	
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ORIGIN	AND	DEVELOPMENT	OF	STATISTICS:	
	
This	chapter	enables	the	reader	to:	

	

• know	what	the	meaning	and	origin	of	statistics:	

• understand	how	economics	is	linked	with	the	study	of	economic	activities	in	

consumption,	production	and	distribution;	

• understand	why	knowledge	of	statistics	can	help	in	describing	consumption,	

production	and	distribution:	

• learn	about	some	uses	of	statistics	in	the	understanding	of	economic	

activities		

	
	 The	word	 ‘Statistics’	 is	 derived	 from	 the	 Latin	word	 ‘Status’	 or	 Italian	word	
‘Statista’	 or	 the	 German	 word	 ‘Statistik’	 each	 of	 which	 means	 a	 statesman	 or	 a	
political	state.	In	olden	days,	the	Government	used	this	word	to	collect	information	
about	 the	population	and	wealth.	 In	 India,	 an	efficient	 system	of	 collecting	official	
and	 administrative	 statistics	 existed	 during	 the	 period	 of	 Chandra	 Gupta	 Maurya	
(324-300	BC).	It	can	be	traced	from	Koutilya’s	Artha	Sastra.	During	the	regime	of	the	
Great	Akbar	(1556-1605	AD)	Raja	Thodaramal	the	then	revenue	minister	maintained	
records	 of	 land	 and	 Agricultural	 Statistics.	 Captain	 John	 Graunt	 of	 London	 (1620-
1674	 AD)	 was	 the	 first	 man	 to	 study	 the	 statistics	 of	 births	 and	 deaths.	 He	 was	
known	as	the	father	of	vital	statistics.	Later	on	the	theory	of	Statistics	was	developed	
by	 many	 statisticians	 like	 Pascal	 (1623-1662),	 Bernoulli	 (1654-1705).	 DeMoivre	
(1667-1754)	 Laplace	 (1749-1827),	 Gauss	 (1777-1855),	 Galton	 (1822-1921),	 Karl	
Pearson	(1857-1936)	Gosset	(1908),	R.A.	Fisher	(1890-1962),	E.S.	Pearson	(1930)	and	
Prof.	C.R.	Rao	etc.,		
	 Many	 of	 the	 contributions	 in	 the	 modern	 theory	 of	 statistics	 were	 due	 to	
Prof.	R.A.Fisher,	who	is	generally	known	as	father	of	statistics.	
	 Statistics	has	been	defined	differently	by	different	authors	form	time	to	time.	
We	 can	 find	 more	 than	 hundred	 definitions	 in	 the	 literature	 of	 statistics.	 The	
following	are	the	three	important	definitions	of	Statistics.	
• Statistics	is	a	branch	of	‘Applied	Mathematics’	by	Prof.R.A.	Fisher.	In	olden	days	

the	 subjects	 Statistics	 and	Mathematics	 are	 closely	 related	 to	 each	 other.	 As	
time	passed	on,	the	subject	statistics	gained	its	individuality	and	now	it	becomes	
a	new	branch	of	science.		

• The	best	definition,	which	will	be	useful	 for	non-Mathematicians	was	given	by	
Cronton	and	Cowden	as	follows.		
“Statistics	 is	 a	 branch	 of	 Science,	 which	 deals	 with	 collection,	 classification,	
analysis	and	interpretation	of	numerical	data.”		

• The	modern	definition	of	statistics	which	covers	the	entire	body	of	statistics	 is	
“Statistics	is	a	branch	of	science,	which	provides	tools	(techniques)	for	decision	
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making	in	the	face	of	uncertainty	(Probability).		These	 are	 mainly	 two	 types	 of	
decision	 makings.	 Viz.,	 (a)	 decision	 making	 in	 the	 face	 of	 certainty	 and	 (2)	
decision	making	in	the	face	uncertainty.	

Suppose	 you	 want	 to	 purchase	 a	 scooter	 of	 definite	 brand.	 Assume	 that,	
there	 are	 two	 dealers	 in	 the	 market.	 The	 prices	 of	 scooter	 with	 the	 dealers	 Rs.	
48,000/-	 and	 Rs.	 48,800/-	 respectively.	 This	 is	 the	 situation	 associated	 with	 full	
information.	 In	 this	 case	 your	 decision	 should	 be	 to	 buy	 scooter	 from	 first	 dealer.	
This	is	a	situation	where	decision	is	taken	in	the	face	of	certainty.	

In	our	routine	daily	life,	generally,	we	take	decisions	in	the	face	of	uncertainty	
rather	than	in	the	face	of	certainty.	For	example,	a	house	wife	can	take	a	spoon-full	
of	 rice	 from	 a	 kettle	 (Metal	 Vessal)	 of	 boiling	 rice	 to	 infer	 whether	 the	 rice	 is	
sufficiently	boiled	or	not.	A	doctor	infers	about	the	characteristics	of	the	blood	of	a	
person	 on	 the	 basis	 of	 testing	 a	 few	 drops	 of	 blood	 taken	 from	 the	 person;	 In	
purchasing	 items	 from	a	 businessman,	 on	 can	 examine	 a	 few	of	 the	 items	 chosen	
from	 the	 lot	 of	 items	 etc.	 If	 we	 look	 beyond	 these	 inferences,	 we	 find	 that	 an	
element	 of	 uncertainty	 involved	 while	 drawing	 conclusions.	 The	 main	 aim	 of	
statistician	 is	 to	quantify	 this	uncertainty	and	makes	 the	 inferences	as	 regorons	as	
possible.	It	is	the	reason	why	statistics	is	also	defined	as	a	decision	making	science	in	
the	face	of	uncertainty.	
Nature	of	Statistics:	
	 The	theory	of	Statistics	can	be	broadly	classified	into	(a)	Pure	statistics	and	(b)	
Applied	Statistics.	
(i)	 Descriptive	 statistics	 (ii)	 Analytical	 Statistics.	 (iii)	 Inductive	 Statistics	 and	 (iv)	
Statistical	Inference.	
(i) Descriptive	Statistics:	It	includes	methods	like	measures	of	central	tendency,	

measures	 of	 variation,	 skewness,	 etc.,	 which	 help	 in	 summarizing	 and	
describing	 the	 main	 features	 of	 the	 data.	 These	 methods	 reveal	 the	
characteristics	of	the	data	by	reducing	complexity	of	data	 into	measuringful	
summaries.	Descriptive	measures	are	basic	statistical	tools	used	for	statistical	
analysis.	

(ii) Analytical	 statistics:	 It	 includes	 those	 methods	 which	 help	 in	 establishing	
functional	 relationship	 between	 variables	 for	 eg.,	 association	 of	 attributes,	
correlation	 and	 regression	 etc.	 The	 methods	 which	 help	 in	 making	 valid	
comparisons	are	all	includes	in	analytical	statistics.	

(iii) Inductive	 Statistics:	 It	 includes	 the	 methods	 which	 help	 in	 generating	
conclusions	on	 the	basis	of	 random	observations.	 In	 statistics,	we	generally	
estimate	 the	 unknown	 constants	 of	 the	 entire	 population	 (	 A	 group	 of	
objectives	for	a	particular	study)	on	the	basis	of	a	sample	(A	finite	part	of	the	
population)	or	set	of	samples	drawn	from	it.	

(iv) Inferential	 Statistics	 or	 Inference:	 It	 includes	 those	methods	which	 help	 in	
drawing	valid	inference	on	the	characteristics	of	the	population	on	the	basis	
of	 sample	 observations.	 The	 concepts	 of	 estimation	 and	 testing	 of	
Hypotheses	come	under	this	category.	This	group	of	methods	forms	the	core	
of	statistical	inference.	
Applied	 statistics	 include	 some	specialised	 statistical	methods	which	can	be	

applied	to	analyse	some	research	problems	in	various	fields	of	science.	The	methods	
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like	 Index	 numbers,	 Time	 series,	 analysis,	 Statistical	 quality	 control,	 Vital	 Statistics	
etc.,	come	under	this	classification.		

	
	

Scope	of	Statistics:	
	 Statistics	can	be	used	in	almost	all	fields,	where	quantitative	analysis	can	be	
applicable.	We	can	observe	its	applications	in	various	fields	like	Biology,	Psychology,	
Commerce,	 Medicine,	 Agriculture,	 Economics,	 Planning,	 Business,	 Industry,	
Astronomy,	 Education	 and	 Anthropology	 etc.	 Some	 of	 its	 interactions	 with	
Agriculture,	 Economics,	 Biology,	 Psychology,	 Technology,	 Medicine,	 Business,	
Industry	 and	 Anthropology	 etc.,	 gave	 births	 of	 various	 new	 branches	 such	 as	
Agricultural	 Statistics,	 Econometrics,	Biometrics,	Psychometrics,	 Technometrics	and	
Anthropometrics	 etc.	 Statistics	 plays	 a	 vital	 role	 in	 social	 and	 biological	 sciences	
rather	than	physical	sciences.	The	reason	is	the	subjects	under	physical	sciences	are	
exact	sciences.		
	 Prof.	 Bowley	 has	 rightly	 said	 “A	 knowledge	 of	 statistics	 is	 a	 knowledge	 of	
foreign	language	or	of	algebra”.	
	 Now	 –a-days	 statistics	 has	 become	 an	 effective	 and	 essential	 tool	 for	 the	
social	sciences	research	workers.	
	 Generally	mathematics	 is	 known	as	 the	 king	of	 all	 Sciences	 and	 statistics	 is	
known	as	Prince	of	all	sciences.	
	 A	 proper	 understanding	of	 the	 subject	 statistics	will	 certainly	 improve	 your	
job	opportunities.	A	man	with	some	statistical	background	 is	preferred	now-a-days	
to	a	man	without	it,	but	equally	qualified.	It	helps	in	your	future	research	activities.		
Limitations	of	Statistics	
	 Statistics,	with	its	wide	applications	in	almost	every	sphere	of	human	activity,	
has	certain	limitations,	some	of	which	are	mentioned	below:	

(i) Statistics	is	not	suited	to	the	study	of	qualitative	phenomenon.	
(ii) Statistical	methods	deal	with	a	mass	of	data	and	not	with	a	single	figure.	
(iii) Statistical	laws	are	not	exact	laws.	
(iv) Statistics	are	liable	to	be	misused.	

Due	to	limitations	of	statistics	and	statistical	fallacies,	the	science	if	statistics	
has	 come	 to	 be	 looked	 upon	 with	 suspicious	 eyes	 and	 condemned	 as	 a	 tissue	 of	
falsehoods.	 It	 is	 said	 that	 statistics	 can	 prove	 anything.	 But	 it	 is	 not	 the	 fault	 of	
statistics.	The	real	fault	 lies	with	the	people	who	handle	statistical	tools.	 It	used	by	
experts	the	statistical	methods	definitely	give	rational	and	valid	inferences.		
	 Statistical	 techniques	 should	 be	 used	 very	 carefully	 and	 judicially.	 Before	
adopting	any	statistical	technique	to	analyse	a	situation	one	must	verify	whether	all	
the	 conditions	 are	 met	 by	 data	 or	 not.	 Improper	 and	 inefficient	 use	 of	 statistical	
methods	may	lead	wild-inferences.	
The	law	of	Statistical	Regulations	
	 In	 a	 collection	 of	 individuals,	 it	 is	 difficult	 to	 predict	 the	 behaviour	 of	 an	
individual.	 But	 on	 the	 whole	 the	mass	 behaviour	 can	 be	 predicted.	 The	 reason	 is	
when	a	large	number	of	 individuals	are	concerned	a	stable	behaviour	emerges.	For	
example,	in	a	single	trial	of	tossing	a	coin,	it	 is	difficult	to	predict	the	occurrence	of	
head	or	tail.	But	over	a	large	number	of	trials	we	can	say	that	approximately	half	the	
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tosses	 resulted	 in	 heads	 and	 the	 remaining	 half	 the	 trials	 resulted	 in	 tail.	 This	 is	
known	as	the	law	of	Statistical	regularity.					
	
THE	LAW	OF	INERTIA	OF	LARGE	NUMBERS	
	
	 The	law	states	that	the	larger	the	individuals	in	a	group	higher	the	degree	of	
stability.	 The	 right	 extreme	 cases	 will	 be	 compensated	 by	 left	 extreme	 cases.	 for	
example,	 in	group	of	 insurance	policy	holders,	suppose	a	person	dies	at	 the	age	of	
25.	Thus,	the	insurance	company	suffers	from	loss.	This	loss	may	be	compensated	if	
some	individuals	crosses	the	expected	life	time.		
	 This	law	says	more	the	size	of	the	sample	more	accurately	one	can	estimate	
the	population	characteristics	from	the	information	supplied	by	the	sample.*	This	is	
because	as	the	sample	size	increases	indefinitely	it	approaches	the	population.**		
---------------------------------------------------------------------------------------------------	
		*	Sample:	Sample	is	a	part	of	the	population.	It	is	assumed	that	it	should	reasonably	

reflect	the	characteristic	features	of	the	population.	
**	Population:	The	word	population	does	not	alone	mean	human	population.	It	may	

be	a	collection	of	heights	of	post	graduate	students	in	Indian	Universities.	It	may	
be	collection	of	bulbs	produced	in	a	firm	at	a	particular	time	point,	etc.	
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COLLECTION	OF	DATA	–	PREPARATION	OF	A	QUESTIONNAIRE	
This	chapter	enables	the	reader	to:	
	

• understand	the	meaning	and	types	of	data;	
• distinguish	between	primary	and	secondary	sources:	
• know	the	mode	of	collection	of	data;	
• distinguish	between	Census	and	Sample	Surveys;	
• be	familiar	with	the	techniques	of	sampling		
• know	about	some	important	sources	of	secondary	data.	

Types	of	Data	
	 Data	means	a	collection	of	facts	in	real	 life.	Statistical	data	is	a	collection	
of	facts	in	numerical	figures.	It	may	also	called	a	‘Numerical	data’.	
	 Statistical	data	are	usually	classified	as	(a)	Primary	data	and	(b)	Secondary	
data.	
(a)	Primary	data	
	 The	 first	 hand	 information	 obtained	 by	 the	 investigator	 by	 means	 of	
observation	 face	 to	 face	 questioning,	 telephone	 interviewing	 and	 mailing	
correspondence	can	be	called	primary	data.	Collection	of	Primary	data	is	limited	
by	time,	money	and	space	factors.	
	 The	chief	methods	of	collecting	primary	data	are:	

i) Direct	Personal	observation	
ii) Direct	Personal	interview		
iii) Indirect	oral	investigation	
iv) Information	from	local	agents	and	correspondents		
v) Mailing	questionnaires	and	schedules		
vi) Telephone	enquires	etc.	

Editing	Primary	data	
	 Primary	 data	 should	 be	 scrutinised	 at	 on	 early	 stage	with	 a	 view	 to	 the	
detection	 of	 errors,	 omissions	 and	 inconsistencies.	 If	 possible,	 defective	
schedules	 should	 be	 returned	 for	 amendment.	 Thoroughly	 unsatisfactory	
schedules	must	be	rejected.			
(b)	Secondary	Data	
	 The	 data	 has	 been	 collected	 by	 others	 and	 not	 by	 the	 researcher	 or	
investigator	himself	is	called	secondary	data.	
	 Secondary	 data	 can	 be	 estimated	 from	 government	 publications,	
publications	 or	 research	 organizations,	 journals,	 reports	 etc.	 There	 are	 two	
important	sources	of	collecting	the	secondary	data	viz.,	(i)	Published	sources	and	
(ii)	Unpublished	sources.	
(i)	Published	Sources	
(a) Official	Publication	by	Government	department,	Municipalities,	Public	Utility	

undertaking	etc.,	
(b) Official	Publications	of	foreign	governments	or	international	organizations	like	

the	 united	 nations,	 I	M	 F,	World	 Bank	 etc.,	 for	 example	 the	 statistical	 your	
Book	is	an	important	UN	publication.	
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(c) Reports	and	publications	of	Trade	Associations	 like	 the	Federation	of	 Indian	
Chambers	of	commerce	and	Industry,	stock	Exchanges	and	Trade	unions.	

(d) Reports	of	the	Technical	and	Trade	Journals.	
(e) Reports	or	publications	of	Research	agencies	such	as	universities,	specialised	

institutes	 like	 Indian	 Institute	 of	 Technology,	 Institute	 of	 Economic	 Growth,	
Institute	of	Social	and	Economic	Change,	Indian	Institute	of	Management	etc.		

(ii)	Unpublished	Sources	
	 Income-tax	returns	filed	by	individuals	or	cooperation	can	be	used	by	the	
Government	 or	 a	 research	 organisation	 to	 formulate	 tax	 policies	 or	 forms	
completed	by	scholarship	holders	can	be	used	 in	connection	with	 inquiries	 into	
social	conditions	of	the	working	classes;	etc.	
	 Before	 applying	 the	 secondary	 data	 to	 study	 a	 particular	 situation	 the	
researcher	has	to	verify	whether		

(i) The	data	are	suitable	to	study	the	situation	or	not	
(ii) The	data	are	adequate	to	study	the	situation	or	not		
(iii) The	data	are	reliable	or	not.	

If	the	conditions	under	which	the	data	are	collected	are	not	satisfied	with	
the	 situation	 under	 study,	 then	 application	 of	 secondary	 data	 results	 in	wrong	
conclusions.	The	investigator	should	also	ensure	the	adequacy	of	secondary	data.	
Population		
	 Population	means	a	collection	(group)	of	objects	under	study.	The	objects	
in	 the	 population	may	 be	with	 out	 life.	 The	 number	 of	 units	 in	 the	 population	
may	be	finite	or	infinite.	If	the	size	of	the	population	is	finite,	then	it	is	termed	as	
finite	 population,.	 If	 the	 number	 of	 units	 in	 the	 population	 is	 infinite,	 then	 the	
population	is	called	an	infinite	population.				
Ex:	Population	of	students	in	a	college,	population	of	incomes	of	people	living	in	a	
country,	population	of	heights	of	students	in	a	college	etc.,	are	finite	populations.		
	 Population	of	stars	in	the	sky	is	an	infinite	population.	
Sample	
	 A	 finite	 part	 of	 the	 population	 is	 called	 a	 sample.	 The	 number	 in	 the	
sample	is	called	sample	size.	
	
Sampling		
	 Sampling	is	a	statistical	tool,	which	enables	us	to	draw	conclusions	about	
the	characteristics	of	the	population	after	studying	the	objects	that	are	included	
in	the	sample.	
	 The	main	objectives	of	the	sampling	theory	are:	

(i) To	obtain	the	optimum	results.	
(ii) To	obtain	the	unbiased	estimates	of	the	population	characteristics.		

General	methods	of	collecting	data	
	 A	 method	 of	 collecting	 the	 statistical	 data	 is	 called	 a	 Survey.	 For	
conducting	a	Survey,	one	must	have	a	clear	 idea	about	 (i)	 the	population	 to	be	
surveyed	 (ii)	 Method	 of	 approach	 to	 different	 units	 of	 the	 population	 (iii)	 the	
mode	of	 collecting	 actual	 information	 from	 them	and	 (iv)	 the	use	of	which	 the	
collected	data	is	put	to.			
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	 Having	 a	 clear	 objective,	 the	 population	 from	 which	 the	 data	 is	 to	 be	
collected	 is	defined.	A	questionnaire	 is	 then	formulated	by	a	group	of	scientists	
so	 that	 (i)	 the	 questions	 are	 easy	 to	 understand	 (ii)	 ambiguity	 is	 removed	 (iii)	
questions	are	so	designed	to	avoid	getting	unnecessary	information	and	soon.	A	
set	 of	 investigators	 are	 then	 trained	 to	 contact	 individual	 units	 (people)	 of	 the	
population	 to	 elicit	 information	 after	 putting	 these	 questions	 to	 them.	 Unless	
these	 investigators	 are	 properly	 trained,	 it	 is	 possible	 that	 investigators	 are	
properly	 trained,	 it	 is	 possible	 that	 defective	 information	 is	 collected.	 The	
information	 collected	 is	 then	 to	 be	 carefully	 processed	 and	 inferences	 drawn	
regarding	various	hypotheses	to	be	tested.		
Types	of	Surveys	
	 There	 are	 usually	 two	 types	 of	 surveys	 viz.,	 (a)	 Census	 Survey	 and	 (b)	
Sample	Survey.	
(a)	Census	Survey	
	 It	is	also	known	as	complete	enumeration	survey.	In	the	planning	enquiry,	
if	we	collect	the	information	from	all	the	units	of	the	population,	then	the	survey	
is	 called	 census	 survey.	 For	 ex:	 If	 we	want	 to	 know	mean	 income	 and	 savings	
pattern	per	house	hold	on	all	villages	in	Chittoor	Dist.	According	to	census	survey	
method,	we	prepare	a	catalogue	of	all	house	holds	in	all	villages	in	Chittoor.	We	
prepare	 a	 questionnaire	 to	 elicit	 information	 about	 various	 sources	 of	 income,	
expenditure	 patterns	 and	 savings	 habit	 of	 house	 holds.	We	 train	 investigator’s	
and	send	them	to	contact	all-house-holds	and	get	the	required	information.	The	
data	collected	can	then	be	tabulated	and	then	we	can-calculate	the	mean	income	
per	house-holds	and	assess,	savings	pattern.			
Advantages	 :	 (1)	 The	 chief	 advantage	 is	 that	 we	 get	 data	 from	 all	 units	 of	
population.	So	that	we	need	not	make	any	estimates.	But	we	get	actual	value	of	
parameters	 (characteristics	 of	 population).	 i.e.,	 through	 census	 survey	 we	 get	
accurate	results.	
Disadvantages:	 It	 is	 very	 difficult	 to	 conduct	 a	 census	 survey.	 It	 requires	more	
time	and	more	expenditure	for	conducting	the	survey	census	surveys	are	require	
large	 number	 of	 investigators,	 or	 enumerators.	 Census	 survey	 can	 be	 adopted	
only	by	the	Government	and	big	organizations	etc.	etc.		
	
(b)	Sample	Survey		
	 It	is	also	known	as	partial	enumeration	survey.	In	the	planning	enquiry,	if	
we	collect	 information	or	data	 from	a	part	of	 the	population	then	the	survey	 is	
called	sample	survey.	
	 Science	we	collect	information	from	only	a	small	part	of	the	population	we	
have	 to	 estimate	 the	 parameters	 like	 mean	 income	 per	 house	 hold	 mean	
expenditure	and	so	on	therefore	methods	used	to	make	such	estimates	must	be	
good	and	effective	in	order	to	have	good	estimators.	
Advantages		
	 It	is	very	easy	to	conduct	a	sample	survey	compared	with	Census	Survey.	
Sample	survey	compared	with	Census	Survey.	Sample	Survey	requires	 less	time,	
less	expenditure	and	 less	number	of	enumerators	or	 investigators.	Also	 sample	
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survey	 is	 a	 Scientific	 method	 of	 collecting	 the	 data	 and	 it	 gives	 reliable	
information	about	individuals.	The	sample	survey	is	more	readily	adaptable	than	
census	survey	for	statistical	investigators.	
Disadvantages:	
	 The	following	are	the	some	of	the	limitations	of	sampling	procedure.		
	 If	 a	 sample	 survey	 is	 not	 properly	 planned	 (or	 designed)	 and	 executed	
carefully,	the	results	obtained	will	not	be	reliable	and	quite	of	ten	might	even	be	
miss-leading.	According	to	Frederick	F.	Stephen	samples	are	like	medicines.	They	
can	 be	 harmful	 when	 they	 are	 taken	 carelessly	 or	 without	 knowledge	 of	 their	
effects.	Every	good	sample	should	have	a	proper	label	with	instructions	about	its	
use.	
	 Science	an	efficient	sampling	scheme	requires	 the	services	of	 skilled	and	
experience	personnel,	 the	 sample	 survey	may	not	be	 reliable	 in	 the	absence	of	
them.	Sample	survey	cannot	be	used	if	we	want	to	obtain	information	about	each	
and	every	unit	of	the	population.	Generally	we	prefer	to	conduct	sample	surveys	
than	census	surveys,	because	of	its	more	advantages	over	Census	Surveys.		
Preparation	of	a	questionnaire	or	a	schedule:	
	 The	 questionnaire	 (to	 be	 filled	 by	 the	 respondent)	 or	 the	 interview	
schedules	 (to	 be	 completed	 by	 the	 interviews)	 are	 very	 important	 part	 of	 the	
sample	survey.		
Questionnaire:	
	 A	collecting	of	questions	related	to	study	particular	phenomena	is	called	a	
questionnaire.	 The	 widely	 used	 method	 to	 secure	 a	 primary	 data	 is	 a	
questionnaire	 method.	 The	 information	 obtained	 by	 this	 procedure	 is	 more	
accurate.	 Here,	 the	 investigator	 may	 have	 a	 face	 to	 face	 meeting	 with	 the	
respondent.	In	mailing	surveys,	questionnaires	are	sent	to	the	respondent	by	the	
post.	 This	method	 is	 particularly	 very	 useful	when	 the	 respondents	 are	 spread	
over	a	very	wide	geographical	area.	There	are	no	hard	and	fast	rules	to	design	a	
questionnaire.	 However,	 there	 are	 some	 general	 principles	 in	 preparing	 a	
questionnaire.		
Drafting	of	a	Questionnaire	or	Schedule:	
	 Drafting	of	a	schedule	or	questionnaire	 is	an	art.	The	success	of	a	survey	
depends	 up	 on	 the	 design	 of	 questionnaire.	 The	 following	 are	 certain	 general	
principles	to	be	followed	in	drawfting	it.	
1. The	schedule	or	a	questionnaire	should	be	preceded	by	an	introduction	about	

the	objectives	of	 the	 survey.	 It	 should	 also	 contain	 a	polite	 request	 seeking	
the	 co-operation	 and	 help	 of	 the	 informants.	 It	 should	 assure	 that	 the	
information	will	be	kept	confidential.	

2. The	 purpose	 of	 the	 survey	 should	 be	 made	 clear	 so	 that	 the	 respondent	
answers	the	questions	in	a	suitable	manner.	

3. The	questions	should	be	simple	and	unambiguous	good	care	should	be	taken	
in	wording	 the	 questions.	 The	words	 as	 far	 as	 possible	 should	 be	 simple.	 If	
words	 of	 multiple	 meaning	 are	 inevitable	 to	 occur,	 they	 should	 be	 clearly	
defined.	

4. Questions	which	involve	status	should	be	discarded.	
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5. Questions	 should	 be	 arranged	 in	 a	 logical	manner.	 If	 the	 questions	 fall	 in	 a	
logical	sequence,	the	respondents	understand	the	situation	and	this	result	in	
an	improvement	in	the	quality	of	answers.	

6. Questions	should	be	brief.	
7. Questions	should	be	capable	of	short	answers.	
8. Questions	should	not	be	emotionally	worded	or	put	the	answer	in	the	mouths	

the	respondent.	This	leads	to	biased	answers.	
9. The	questions	may	be		

a) Yes	or	no	type	
b) Either	or	type		
c) Yes,	not	made	up	the	mind,	no	type	
d) Multiple	choice	type	
e) Open	type.	Under	open	type	the	informants	answers	the	questions	in	

his	own	words.	
10. The	 questionnaire	 should	 consist	 minimum	 number	 of	 questions,	 yet	 the	

scope	of	enquiry	be	covered.	
11. A	 questionnaire	 should	 also	 contain	 necessary	 instructions	 to	 the	

respondents.	Clear	 instructions	 regarding	 the	way	 in	which	 the	 respondents	
should	fill	in	the	questionnaires.	

12. To	induce	high	response	questionnaire	should	appear	with	attractive	get	up.	
13. To	 examine	 whether	 the	 respondent	 is	 properly	 answering	 the	 questions,	

there	should	be	one	or	two	cross	checks.	
	

Specimen	Questionnaire	
	 The	 following	 specimen	questionnaire	 incorporates	most	of	 the	qualities	
of	 a	 good	 questionnaire.	 It	 relates	 to	 the	 University	 co-operative	 consumers	
societies.	 It	 aims	 at	 evolving	better	ways	of	 providing	 shopping	 facilities	 to	 the	
consumer.	
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UNIVERSITY	COOPERATIVE	CONSUMER’S	SOCIETY	
MANASAGANGOTHRI	CAMPUS,	MYSURU	

Dated:20.3.2017.	
Dear	Sir/Madam,		 	 	 	 	 	 	 	 	
	 	 We,	the	undersigned,	proposes	to	conduct	a	through	survey	on	the	
above	said	stores	to	investigate	about	the	shopping	facilities	that	the	stores	are	
providing	 to	 the	 Consumers.	We	 assure	 you	 that	 the	 information	 given	 by	 you	
will	be	treated	as	confidential.		
																																										Thanking	you	sir,	
																															 	 	 																																						Yours	truly,		
																																																																													Sd/-	 	 	 	 	
	 	 																																																																			INVESTIGATORS	 	
Questionnaire	
N.B.	Please	strike	off	one	which	is	not	applicable	(in	Yes/No)	
I.	 General:		
	 Name:	
	 Address:	
	 Occupations:	 	 	 	 Age:	
	 	 	 Employed:	 	 	 	 	

Business	:	 	 	 	 Sex:	Male/Female	
	 	 Others	:	 	 	
	 Married/Unmarried	 	 	

Family	size:		 	 	 	 1	to	3	
	 	 	 	 				 3	to	6	 	
	 	 	 	 				 Above	6	 	
Monthly	income	in	Rupees:			 Up	to	10000	
	 	 	 										 	 10001-50000	 	
	 	 	 									 	 50001-100000	
	 	 	 									 	 Above	100000	 	
II.	Are	you	a	share-holder	in	the	University	co-operative	stores:	 Yes/No	
III.	How	many	times	you	visit	co-operative	Stores	in	a	month:		 1	to	5	times	
	 	 	 	 	 	 	 	 	 5	to	10	times	
	 	 	 	 	 	 	 	 	 More	 than10	
times	
	
IV.	Do	you	prefer	any	particular	day	for	purchasing:	Yes/No	
							If	yes	which	day	 	
							Sun	 	Mon	 	Tue	 	Wed	 	Thurs	 	Fri	 	Sat	
V.	Do	you	buy	most	of	your	requirements	from	the	Stores?		
	 	 	 	 	 	 Yes/No	
VI.	1.	Are	you	attracted	to	the	stores	because	of?		

1. Reasonable	Prices:	
2. Reliability	of	Prices:	
3. No	bargaining:	

				2.	Do	you	feel	that	the	profit	margin	by	the	stores	is	reasonable?		
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VII.	a)	Do	you	I	refer	co-operative	stores	because	of	:	

1) Availability	of	most	your	requirements	under	one	roof.	
2) Certainty	of	getting	goods:	
3) Wide	selection	and	Choice:	
4) Availability	of	goods	in	short	supply:	
5) Saving	in	shopping	time:	

			b)	Do	you	visit	the	canteen	in	the	stores	while	shopping:	Yes/No.	
				c)	Do	you	find	any	difficulty	in	locating	the	desired	product	:	Yes/No.	
				d)	Do	you	need	parking	facilities	to	make	your	visit	comfortable?	Yes/No.	
				e)	Do	you	visit	Co-operative	stores	because:	

1. It	is	nearer	your	home	
2. It	is	on	your	way	to	home	
3. It	is	centrally	located		

				f)	Do	you	find	the	sales	assistants	in	the	stores:	
	 1)	Attentive		 	 	 	 In	attentive	
	 2)	Courteous	 	 	 	 Rude		
	 3)	Co-operative	 	 	 Non-co-operative	
	 4)	Efficient		 	 	 	 Inefficient	

1. Are	you	attracted	by	the	shareholders,	discount?			Yes/No	
2. Do	you	prefer	sales	girls	to	salesmen?	Yes/No	
3. Are	you	satisfied	with	the	packing	provided	in	the	stores?		 Yes/No.	

XI.	Do	you	feel	to	have	more	credit	facilities	from	the	stores?		 	 Yes/No	
X.	Do	you	give	any	suggestions	for	the	improvement	of	the	stores?		 Yes/No.	
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CLASSIFICATION,	TABULATION	AND	
FREQUENCY	DISTRIBUTIONS	

This	chapter	enables	the	reader	to:	
	

• Classify	the	data	for	further	statistical	analysis:		
• distinguish	between	qualitative	between	quantitative	and	qualitative		

classification		
• prepare	a	frequency	distribution	table;	
• know	the	technique	of	forming	classes;	
• be	familiar	with	the	method	of	tally	marking;	
• differentiate	between	univariate	and	bivariate	frequency	distributions	

	
CLASSIFICATION	
	 In	any	statistical	investigation,	after	collecting	the	statistical	data,	the	first	
task	of	the	statisticians	is	the	organisation	of	the	figure	obtained	in	such	a	form	
that	 further	 analysis	may	 be	 possible.	 If	 the	 values	 in	 the	 data	 are	 distributed	
among	the	class	intervals	or	groups,	then	the	data	may	be	useful	for	comparison	
and	analysis.	This	is	done	through	classification	and	tabulation.				
	 Classification	 means	 a	 process	 by	 which	 we	 can	 distribute	 the	 given	
observations	 in	 the	 data	 into	 different	 categories	 or	 groups	 or	 different	 class	
intervals	according	to	their	common	characteristics.	
	 Depending	upon	the	criterion	or	basis	adopted	for	the	classification	there	
are	mainly	four	broad	types	of	classification	viz.	
(a)	 Qualitative	 Classification	 (b)	 Geographical	 Classification	 (c)	 Chronological	
Classification	and	(d)	Quantitative	Classification.	
(a)	 Qualitative	 Classification:	 Classification	 according	 to	 qualitative	
characteristics	 (attributes)	 such	 as	 male,	 female,	 eye	 colours,	 smoker,	 non-
smoker	etc.	i.e.	called	qualitative	classification.			
Ex:	Classification	of	students	in	RIE,	Mysuru		
Gender	Group	 B.Sc.Ed.	 B.A.Ed.	 M.Sc.Ed.	

Female	 71	 22	 31	

Male	 09	 18	 14	

(b)	Geographical	classification:	In	some	states	the	state	is	classified	based	on	the	
geographical	background.	This	is	known	as	geographical	classification:		
Ex.	Population	of	Karnataka	State.	
Geographical	Region	of	the	State	 Population	of	students	in	a	class	(in	

lakhs)	
Costal	Karnataka	 16	
Mysore	Karnataka	 27	
North	Karnataka	 23	
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(c)	Chronological	Classification:	Classification	according	to	different	time	periods	
such	as	years,	months,	quarters,	weeks	etc.,	is	called	chronological	classification.	
Ex:	Classification	of	population	of	India	from	1951	to	1971.	

YEAR	 1951	 1961	 1971	 1981	
POPULATION	IN	

MILLIONS	
357	 438	 546	 680	

	
(d)	 Quantitative	 Classification:	 Classification	 according	 to	 quantitative	
characteristics	or	numerically	measurable	characteristics	such	as	heights,	weights	
Age,	marks,	Income	Tax	etc.,	is	called	quantitative	classification.		
Ex:	Classification	of	weekly	wages	of	workers	in	a	factory.	

Wages	in	
Rs.	

5000-10000	 10000-
30000	

30000-
50000	

Above	
50000	

Numbers	of	
Men	

67	 21	 8	 2	

	
In	statistics,	we	are	frequently	using	Quantitative	Classification	rather	than	

other	types	of	classification.		
The	need	for	Classification	and	Tabulation:	The	huge	mass	of	data	obtained	after	
a	scientific	investigation	does	not	give	scope	to	understand	the	significance	of	the	
numbers.	 If	 the	 data	 are	 distributed	 among	 the	 class	 intervals	 or	 groups,	
according	 to	 certain	 rules	 of	 classification,	we	observe	 similarity	within	 groups,	
diversity	between	groups.	This	results	in	better	understanding	the	significance	of	
the	figures	and	the	situation.	Classification	helps	comparisons	between	variables.	
It	also	helps	in	guessing	the	relationships	between	variables.	During	the	course	of	
classification	and	tabulation	we	sacrifice	information	on	individual	units	in	favour	
of	a	better	understanding	of	the	characteristics	of	the	data.					
General	rules	for	Classification:	
(a) The	 classes	 or	 groups	 among	 which	 the	 raw	 data	 (The	 data	 collected	 and	

unorganized	is	called	as	row	data.)	are	to	be	distributed	should	be	exhaustive.	
That	is	no	unit	should	escape	from	classification.	

(b) The	classes	should	be	non-overlapping.	It	means,	each	unit	should	fall	in	one	
and	only	one	groups.	

(c) The	classes	should	be	as	far	as	possible	homogeneous.		
(d) The	 classification	 should	 be	 flexible,	 so	 that	 the	 classes	 can	 be	 adjusted	

according	to	new	tuitions.		
TABULATION	
	 Tabulation	 is	 the	 process	 of	 summarization	 or	 condensation	 of	 data	 for	
convenience	 in	 statistical	 processing,	 presentation	 and	 interpretation	 of	 the	
information	 contained	 therein.	 A	 statistical	 table	 usually	 takes	 the	 form	 of	
arranging	the	numerical	data	systematically,	in	columns	and	rows.	
	 Statistical	 tables	 may	 be	 classified	 as	 (i)	 General	 purpose	 (primary	 or	
sources)	 tables	 and	 (ii)	 special	 purpose	 (Secondary	 or	 derivative)	 tables.	 The	
general	purpose	 tables	present	original	data	on	 the	 same	 subject	 for	 reference	
purpose.	
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	 Therefore	it	includes	actual	figures	or	observations	and	not	approximated	
or	rounded	numbers	or	percentages.	Also,	the	general	purpose	tables	help	in	the	
construction	of	special	purpose	tables.	Most	of	the	economic	tables	pertaining	to	
income,	 employment,	 population	 etc.,	 are	 general	 purpose	 tables.	 The	 special	
purpose	 tables	 are	 designed	 for	 a	 specific	 purpose.	 For	 example	 the	 tables	
prepared	by	a	firm	for	managerial	decision	making	presenting	data	as	a	specific	
issue	desired	by	the	management	are	specific	tables.				
	 The	following	table	is	a	general	purpose	table.	

NATIONAL	INCOME	AND	PER	CAPITA	INCOME	ESTIMATES	
(NET	NATIONAL	PRODUCT	OR	INCOME)	

Year	

Net	National	Product																									
(Rs.	in	crores)	

Per	Capita	Net	National	product	
(Rs.	crores)	

At	current	
Prices	

At	constant	
Prices	of									
1960-1961	

At	current	
Prices	

At	constant	
Prices	of								
1960-1961	

1973-1974	 49,396	 20,143	 856.1	 349.1	
1974-1975	 58,137	 20,183	 988.7	 343.2	
1975-1976	 60,293	 21,952	 1004.9	 365.9	
Source	:	Economic	Survey	1976-77.	
	

Specific	purpose	table	is	given	below	
Number	of	accidents	in	Indian	Railway	(from	2006	to	2008)	

YEAR	 2006	 2007	 2008	

Type	of	
Rail	

N
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l	
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Express		
Passinger	

2867	
49	

388	
196	

3255	
245	

2587	
77	

267	
269	

2854	
346	

2152	
108	

220	
320	

2372	
428	

Total	 2916	 584	 3500	 2664	 536	 3200	 2260	 540	 2800	
	
Components	of	a	Statistical	Table		
	 The	construction	of	a	good	statistical	table	demands	a	through	knowledge	
of	 the	 techniques	 to	 present	 details	 in	 various	 parts	 of	 the	 table.	 A	 good	
statistical	table	should	contain,	all	that	is	required	in	as	small	a	space	as	possible	
without	 any	 loss	 of	 clarity.	 The	 purpose	 of	 tabulation	 must	 always	 be	 kept	 in	
mind	before	the	preparation	of	a	statistical	table.	The	following	are	some	of	the	
essentials	of	a	good	table.		
Table	Number:	A	table	should	be	numbered	for	easy	identification	and	reference	
in	future.		
Title:	Every	table	should	have	a	title	which	should	indicate	the	subject	and	scope	
of	the	table.	A	good	title	is	one	which	is	clearly	worded	and	which	offers	a	brief	
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but	unambiguous	statement	of	the	nature	of	data	continued	therein.	Some	times	
when	 the	 title	 is	 too	 long,	 it	 is	 desirable	 to	 have	 sub-title.	 The	 title	 should	 be	
written	neatly	and	conspicuously.					
Prefatory	Notes:	A	Prefatory	note	is	placed	just	below	the	title.	It	may	be	used	to	
give	 such	 additional	 information	 as	 is	 considered	 necessary	 for	 a	 complete	
description	of	the	table.	If	it	is	given	at	the	foot	of	the	table,	it	is	called	foot-note.		
Source	 Note:	 Source	 not	 is	 given	 at	 the	 bottom	 of	 the	 table.	 It	 indicates	 the	
source	from	which	the	data	have	been	collected.	
Unit	of	measurement:	The	unit	of	measurement	should	always	be	stated	along	
with	the	title	if	the	unit	is	uniform	throughout	the	table.	If	separate	units	are	use	
for	columns	and	rows	they	should	be	indicated	along	the	respective	columns	and	
rows.	
Body:	 The	 body	 of	 the	 table	 contains	 the	 numerical	 information.	 The	
arrangement	 of	 information	 is	 made,	 according	 to	 the	 descriptions	 given,	 for	
each	column	and	row	referred	to	as	‘captions’	and	‘stubs’	respectively.	
(1) Captions	are	the	headings	of	vertical	columns.	A	caption	should	be	brief	and	

self-explanatory.	
(2) Stubs	refer	to	the	headings	of	rows.	

The	arrangement	of	information	in	the	body	is	generally	from	left	to	right	
in	the	rows	and	from	top	to	bottom	in	columns.	
	 The	 rows	 and	 columns	 are	 separated	 by	 single,	 double	 or	 thick	 line	
depending	on	the	broad	classes	and	sub-classes	used.	
Size:	A	table	should	be	proportionate.	It	should	be	so	designed	that	it	 is	neither	
very	long	nor	very	short.	
	 The	 above	 discussed	 essentials	 of	 a	 table	 are	 neatly	 covered	 by	 the	
definition	 of	 tabulation,	 given	 by	 Tuffle,	 defines	 tabulation	 as	 “The	 logical	
listening	of	 related	quantitative	data	 in	vertical	 columns	and	horizontal	 rows	of	
numbers	 with	 sufficient	 explanations	 and	 qualifying	 words,	 phrases	 and	
statements	in	the	form	of	titles	and	heading	and	explanatory	notes	to	make	clear	
the	full	meaning	context	and	the	origin	of	the	data’.		
	 The	above	definition	brings	out	the	broad	structure	of	a	table,	which	may	
be	represented	as	follows:	

TITLE	
TABLE	NO._________	

Stub	Heads	

Caption	

Total	Column	head	
or	Sub-Caption	

Column	head	
or	Sub-
Caption	

Column	head	
or	Sub-Caption	

Stub	Entries	 ------------------	 Body	-----------	 -----------------	 	
Total	 	 	 	 	

Foot	Note:	
Source	Note:	
Example	
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	 Draw	a	blank	table	to	bring	out	the	differences	in	the	quantity	and	value	
of	 large	 candled	 in	 internal	 and	 foreign	 trade,	 registered	 at	 two	 ports,	 say	
Calcutta	and	Bombay.	Provide	for	figures	of	both	imports	and	Exports.		
Solution	
	 We	many	show	posts	along	with	columns	 (captions)	and	nature	of	 trade	
along	rows	(Stubs).	The	bank	table	may	be	given	as		
	 Table	showing	large	handling	at	Calcutta	and	Bombay	

Nature	of	
Trade	

CALCUTTA	 BOMBAY	
Quantity	 Value	(Rs.)	 Quantity	 Value	(Rs.)	

Internal	
Imports	 	 	 	
Exports	 	 	 	

Difference	 	 	 	

External	
Imports	 	 	 	
Exports	 	 	 	

Difference	 	 	 	
	
Variable	
	 A	measurable	characteristic,	which	assumes	different	values	in	a	specified	
range	is	called	a	variable.	It	 is	usually	denoted	by	the	symbols	x,	y	or	z	etc.,	The	
measurements	 on	 the	 variable	 are	 called	 observations.	 We	 may	 write	
observations	on	variable	x	as	follows.			
	 	 	 x1,	x2	………………….,	xn		

	 A	variable	which	assumes	discrete	values	or	integer	values	of	exact	values	
is	called	a	Discrete	variable.	
Ex:	Test	Scores,	No.	of	students,	marks	of	Students,	family	size	etc.	
	 A	 variable,	 which	 assumes	 continuous	 values	 or	 fraction	 values	 in	 a	
specified	 interval,	 is	 called	 a	 continuous	 variable.	 Ex.:	 Height,	 Weight,	
Temperature,	Age,	length	etc.					
FREQUENCY:	The	number	of	times	repetition	of	an	observation	in	the	given	data	
is	 called	 frequency	 of	 that	 observation.	 In	 the	 case	 of	 continuous	 frequency	
distribution,	 the	 number	 of	 observations	 falls	 in	 a	 class	 interval	 is	 called	
frequency	of	that	class	interval.	Frequency	may	be	usually	denoted	by	f.					
FREQUENCY	 DISTRIBUTION	 OR	 FREQUENCY	 TABLE:	 It	 is	 defined	 as	 the	
classification	 of	 the	 given	 observations	 into	 different	 groups	 or	 different	 class	
intervals	 with	 their	 corresponding	 frequencies.	 In	 other	 words,	 a	 table	 which	
shows	 different	 groups	 or	 different	 class	 intervals	 with	 their	 corresponding	
frequencies	side	by	side	is	called	a	frequency	table.	
	 There	are	two	types	of	frequency	distributions.		
(i)	 DISCRETE	 FREQUENCY	 DISTRIBUTION:	 A	 frequency	 distribution	 based	 on	
observations	of	a	discrete	variable	 is	called	a	discrete	 frequency	distribution.	 in	
other	 words,	 a	 frequency	 table,	 which	 shows	 variable	 values	 and	 their	
corresponding	frequencies	side	by	side	is	called	a	discrete	frequency	distribution.			
Ex.:	Frequency	distribution	of	number	of	children	in	50	families	in	a	village.	
Family	size	(variable)	 0	 1	 2	 3	 4	 5	
Number	of	families	(frequency)	 5	 15	 15	 6	 5	 4	
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	 		 Generally,	we	denote	the	variable	values	by	x		
(ii)	 Continuous	 Frequency	 Distribution:	 The	 classification	 of	 observations	 on	 a	
continuous	variable	into	a	frequency	table	with	different	class	intervals	is	called	a	
continuous	frequency	distribution.	
Ex:	Frequency	distribution	of	life	of	refrigerators.	
Life	of	a	refrigerator	(in	
years)	 0-2	 2-4	 4-6	 6-8	 8-10	 10-12	

No.	of	refrigerators	 5	 16	 13	 7	 5	 4	
Note:	 Sometimes	 frequency	 distribution	 may	 be	 written	 as	 a	 frequency	 table	
which	consists	of	class	intervals	with	their	corresponding	frequencies.	
Ex:	Frequency	distributions	of	marks	of	students	in	a	College.	
Marks	 6-9	 10-19	 20-29	 30-39	 40-49	 50-59	
No.	of	Students	 35	 10	 40	 70	 15	 10	
	
TYPES	OF	CLASS	 INTERVALS:	 Each	class	 interval	has	a	 lower	 limit	and	an	upper	
limit,	which	are	called	class	intervals.	For	a	class	interval	0-10,	0	and	10	are	called	
lower	limit	and	upper	limit	respectively	of	that	class.	
	 The	class	intervals	may	be	either	inclusive	type	or	exclusive	type.	The	class	
intervals	such	as	0-10,	10-20,	20-30…….	etc.	are	called	Exclusive	Class	 intervals.	
Here	 the	 variable	 takes	 values	 lower	 to	 upper	 limit,	 but	 upper	 limit	 value	 is	
excluded.	The	class	intervals	like	0-9,	10-19,	20-29	etc.	are	called	Inclusive	Class	
intervals.	 In	 this	 case,	 the	 variable	 takes	 values	 from	 lower	 limit	 to	upper	 limit	
and	upper	limit	value	is	also	included.	The	class	intervals	like			

(i) Below	10,	10-20,	20-30	……	etc.,		
(ii) 0-10,	10-20,	…………,	90	and	above	
(iii) Below	 10,	 10-20	 ……,	 90	 and	 above	 are	 called	 open	 ended	 class	

intervals.	
Class	 Boundaries:	 In	 the	 case	 of	 exclusive	 class	 intervals,	 the	 lower	 and	 upper	
limits	 of	 classes	 are	 called	 lower	 and	upper	 boundaries	 in	 the	 case	of	 inclusive	
classes,	the	class	boundaries	can	be	obtained	by	subtracting	0.5	from	lower	limit	
and	adding	0.5	to	the	upper	limit.	By	using	class	boundaries,	we	can	convert	the	
inclusive	classes	into	exclusive	classes.		
Ex:	Cumulative	Frequency	tables	of	Marks	of	Students	in	a	College.	

Marks	 No.	of	
students	 	 Upper	

Boundaries	

Less	than	
cum-

frequency	
0-9	 5	 	 9.5	 5	

10-19	 10	 	 19.5	 15	
20-29	 40	 	 29.5	 55	
30-39	 70	 	 39.5	 125	
40-49	 15	 	 49.5	 140	
50-59	 10	 	 59.5	 150	
Total	 150	 	 	 	
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More	than	cumulative	frequency	table.		

Lower	Boundaries	 More	than	Cum-Frequency	
0	 150	
9.5	 145	
19.5	 135	
29.5	 95	
39.5	 25	
49.5	 10	

	
Construction	of	a	Frequency	Distribution:	
	 The	 following	 are	 some	 important	 steps	 in	 forming	 a	 frequency	
distribution.		
(i) Find	 the	 minimum	 and	 maximum	 values	 in	 the	 data	 compute	 the	

difference	 between	 the	 maximum	 and	 minimum	 values.	 This	 gives	 the	
range	of	the	data.	

(ii) Decide	 the	 number	 of	 class	 intervals.	 Generally	 the	 number	 of	 class	
intervals	should	be	in	between	7	and	15.	

(iii) Determine	the	length	of	class	intervals	or	width	of	class	intervals	using	the	
formula.	

Length	of	class	interval	=	Range	/	Number	of	classes	
The	length	or	size	of	class	intervals	generally	should	be	multiples	of	
5.	 i.e.	 5	 or	 10	 or	 15…	 Also	 the	 class	 intervals	 should	 be	 uniform	
(with	equal	size)	as	far	as	possible.	

(iv) Read	the	observations	one	by	one	and	put	a	tally	mark	1	(A	bar	or	stroke	
or	 small	 vertical	 line)	 against	 the	 class	 interval	 in	which	 the	 observation	
falls.	After	every	four	tally	marks,	the	fifth	tally	mark	should	be	put	across	
these	four	tally	marks.	This	facilitates	the	easy	counting.	

(v) Count	the	number	of	tally	marks	in	each	class	interval	and	put	the	number	
against	the	concerned	class.	The	total	number	of	tally	marks	in	each	class	
interval	is	called	the	frequency	of	that	class	interval.	

(vi) The	obtained	 table	 is	 called	 frequency	distribution	or	 frequency	 table	of	
the	given	data.						

Example:	The	following	data	relate	to	weekly	wages	(Rs)	paid	to	50	workers	in	
a						

																	company.	
58,	65,	45,	52,	40,	67,	58,	75,	40,	65	
58,	43,	57,	72,	42,	53,	60,	40,	47,	45	
72,	63,	70,	43,	67,	60,	48,	52,	75,	47	
43,	73,	48,	68,	53,	63,	58,	58,	46,	71	
51,	66,	56,	61,	56,	53,	57,	54,	59,	58	

	 Construct	a	frequency	distribution.	
Solution:	 	The	maximum	value	is	75		
	 						 The	minimum	value	is	40	
	 	 Range	=	75-40	=	35	
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	 Let	the	No.	of	class	intervals	be	‘7’.	Then	the	size	of	class	interval	is	given	
by	(35/7)	=	5.	

Let	the	first	class	interval	be	begin	with	40	since	the	minimum	is	40.	
Note:	 There	 are	 no	 hard	 and	 fast	 rules	 regarding	 the	 number	 of	 classes	 or	
determining	the	size	of	class.		

Class	Intervals	 Tally	marks	 Frequencies	
40-45	 ||||	 ||	 7	
45-50	 ||||	 ||	 7	
50-55	 ||||	 ||	 7	
55-60	 ||||	||||	 |	 11	
60-65	 ||||	 	 5	
65-70	 ||||	 |	 6	
70-75	 ||||	 	 5	
75-80	 ||	 	 2	

Total	 50	
	
Hence,	the	frequency	distribution	of	the	given	data	is			

Weekly	Wages	(Rs.)	 40-
45	

45-
50	

50-
55	

55-
60	

60-
65	

65-
70	

70-
75	

75-
80	

No.	of	Workers	 7	 7	 7	 11	 5	 6	 5	 2	
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DIAGRAMMATIC	AND	GRAPHIC	REPRESENTATIONS	OF	STATISTICAL	
DATA	

This	chapter	should	enable	you	to:	
	

• Present	data	using	tables		
• Represent	data	using	appropriate	diagrams.	

	
	 It	 is	 often	 useful	 to	 represent	 the	 statistical	 data	 by	means	 of	 diagrams	
and	graphs.	 Strictly	 speaking	 there	 is	 difference	between	diagrams	and	graphs.	
Devises	like	bars,	circles,	maps	etc.	are	diagrams	…	lines,	curves	etc.	are	graphs.	
DIAGRAMMATIC	REPRESENTATION	OF	STATISTICAL	DATA	
	 Numerical	data,	when	presented	in	the	form	of	a	table	may	not	be	easily	
understood	by	common	man.	Numbers	are	not	interesting	to	all.	It	is	often	useful	
to	 represent	 a	 frequency	 distribution	 by	 means	 of	 diagrams.	 Diagrams	 have	
attraction	and	impression.		
	 Some	important	merits	of	diagrammatic	representation	are:		
(i) Diagrams	 generally	 more	 attractive	 and	 impressive	 than	 the	 set	 of	

numerical	figures.	
(ii) They	represent	the	data	in	simple	and	intelligible	form		
(iii) They	save	time	and	Labour.		
(iv) They	have	a	great	memorizing	effect.	
(v) They	facilitate	comparison	of	data	relating	to	different	periods	of	time	or	

different	regions.			
Diagrams	 thus	 play	 an	 important	 role	 in	 the	 modern	 advertising	

campaigns.	They	are	widely	use	of	 in	economic,	business,	administration,	 social	
and	other	fields.	
	 The	important	limitations	of	Diagrams	are		
(i) The	utility	of	some	diagrams	is	limited	to	the	experts.		
(ii) They	deal	only	with	approximate	values.	
(iii) Too	many	details	can	not	be	presented	by	diagrams.	Only	limited	amount	

of	information	may	be	shown.		
(iv) All	diagrams	are	not	simple	and	straight	forward.	
(v) They	can	not	shown	the	small	differences	in	the	large	measurements.	
(vi) They	can	be	easily	misinterpreted.	

From	the	statisticians	point	of	view	they	are	not	much	useful	 for	 the	
analysis.	

TYPES	OF	DIAGRAMS	
The	most	commonly	used	diagrams	in	practice	are:		

(i) One	dimensional	diagrams	 :	Line	diagrams,	Bar	diagrams		
(ii) Two	dimensional	diagrams	 :	 Rectangles,	 squares,	 circles	 and	 pie	

diagrams.	
(iii) There	dimensional	diagram	 :	Cubes,	Cylinders	and	Spheres		
(iv) Pictograms	and		
(v) Cartograms.			
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(a)	Line	diagrams:	Generally	 it	may	be	used	for	representing	discrete	frequency	
distributions	by	means	of	diagrams.	To	construct	a	line	diagram	the	variate	values	
may	be	 taken	on	X-	axis	 (Horizontal	axis)	and	 the	 frequencies	may	be	 taken	on										
Y-	axis	(Vertical	axis).	Then	we	may	draw	vertical	lines	such	that	each	being	equal	
the	corresponding	frequency.	Line	diagrams	facilitate	comparisons.	
Example:	
	 Represent	the	following	data	by	a	suitable	diagram:	

Number	of	Children	 Number	of	Families	
0	 5	
1	 8	
2	 13	
3	 10	
4	 20	
5	 15	
6	 5	
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(b)	Bar	Diagrams:	The	various	types	of	bar	diagrams	commonly	used	are:	
(i) Simple	Bar	Diagrams.	
(ii) Sub-divided	or	component	bar	diagram.	
(iii) Percentage	Bar	diagram	
(iv) Multiple	Bar	diagram	

Bar	diagram	consisting	a	group	of	equi	distant	bars,	(rectangles),	0	.	.	.	for	
each	group	or	category	of	the	data	such	that	the	magnitudes	are	represented	by	
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the	length	or	height	of	the	bars.	The	bars	may	be	drawn	vertically	or	horizontally.	
All	the	bars	drawn	should	be	of	the	same	width.	The	lengths	of	the	bars	should	be	
proportional	to	the	magnitude	of	the	variable.	
	 All	the	bars	should	be	constructed	on	the	same	base	line.	Uniform	spacing	
should	be	given	between	different	bars.	The	bars	should	be	arranged	from	left	to	
right.		
(i)	Simple	Bar	Diagrams:	
	 It	 is	the	simplest	of	all	the	bar	diagrams.	 It	represents	the	magnitudes	of	
only	one	characteristic	or	variable	or	the	classification	or	category	of	data.	
Ex:		
(i) Population	of	India	for	different	time	periods.		
(ii) Percentage	of	students	passed	M.Sc.	(P)	with	first	class	for	different	years.	
(iii) Sales,	profits	etc.	

These	are	the	thick	lines	having	a	small	width	or	breath.	The	magnitude	of	
the	quantity	is	represented	by	the	height	of	the	bar.		

	
	

Examples:	Represent	the	following	data	by	a	suitable	diagram:		

Year	
Income	assessed	to	Surtax																										

(in	‘000	Rupees)	

1973-1974	 20	

1974-1975	 40	

1975-1976	 30	

1976-1977	 60	

1977-1978	 40	

1978-1970	 30	
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(ii)	Component	or	Sub	–	divided	Bar	Diagram:	
	 If	the	variable	under	consideration	is	sub	divided	into	various	components,	
the	 resultant	 diagram	 is	 component	 or	 sub-divided	 bar	 diagram.	 Various	
components	may	be	identified	with	different	colours	or	shapes.	
Example:	Represent	the	following	data	by	sub-divided	Bar-diagram.		
	 	 Distribution	of	Revenue	(crores	of	rupees)	

Year	
Payment	of	
goods	and	
services	

Salaries	
and	wages	 Taxation	

Retained	
with	the	
company	

Divided	

1968	 12	 4	 1	 3	 1	
1969	 14	 5	 1	 4	 2	
1970	 19	 6	 2	 5	 2	
1971	 15	 7	 2	 4	 2	
1972	 20	 7	 3	 5	 2	
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(iii)	 Percentage	 Bar	 Diagram:	 If	 the	 various	 component	 parts	 expressed	 as	
percentages	 of	 the	 total,	 we	 get	 percentage	 bar	 diagram.	 Here,	 the	 length	 of	
each	bar	is	taken	to	be	100.	
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Examples:	Represent	the	following	data	by	a	suitable	diagram.		

	 Agriculture	 Industries	 Services	 Others	

United	
Kingdom	

3	 40	 44	 13	

U.S.A.	 3	 35	 61	 1	

Japan	 6	 43	 43	 3	

India	 45	 19	 28	 8	
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(iv)	Multiple	Bar	Diagram:	In	a	multiple	bar	diagram	two	or	more	sets	of	data	can	
be	 compared.	 The	 construction	 of	 multiple	 bar	 diagram	 is	 same	 as	 that	 of	 a	
simple	bar	diagram.	A	multiple	bar	diagrams	can	be	obtained	by	super	imposing	
simple	 bar	 diagrams	 in	 such	 a	 way	 that	 the	 bars	 corresponding	 to	 each	 item	
appear	side	by	side.	
Example:	Construct	suitable	diagram	for	the	following	data:	

Year	 Sales	 Net	Profit	
1971-72	 60	 6	
1972-73	 70	 15	
1973-74	 75	 13	
1974-75	 72	 14	

Sales	and	Profits	are	in	Lakhs	of	rupees.		
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(c)	Pie	Diagrams:	These	are	two	dimensioned	diagrams.	
(i)	Simples	Pie	Diagram:	A	simple	Pie	Diagram	consists	of	a	series	of	circles	with	
radians	proportional	to	the	corresponding	magnitudes	of	the	variable.	
Example:	Represent	the	following	figures	of	sales	of	paper	(in	thousand	tones)	of	
firm	by	a	simple	pie	diagram		

Years	 Sales	(in	thousand	tones)	
1970	 12	
1971	 13	
1972	 15	

	

12

15

13

1970
1971
1972

	
	
	 The	radii	of	1st,	2nd	and	3rd	circles	can	be	obtained	by	considering	12:13:15	
	 i.e.,	If	we	divide	throughout	by	3		
	 	 4	:	4	:	3	:	5	
	 The	radii	of	circles	1,	2	and	3	may	be	chosen	as	4	cms,	4.33	cms	and	5	cms.	
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Each	 component	 is	 called	 of	 the	 circles	 of	 the	 circle.	 These	 sectors	 are	
proportioned	to	the	magnitudes	of	various	components.	
Method	of	construction	
	 We	know	that	the	sum	of	the	degrees	associated	with	a	circle	is	360°.	First	
find	the	degree	of	each	sector	by	using	formula,			
Degree	or	Angle	of	the	sector	=	
	 Then	draw	a	circle	of	appropriate	radius	with	the	help	of	protractor	make	
angles	of	different	 sectors	 such	 that	each	sector	 is	proportional	 to	 the	value	of	
the	corresponding	component.	
	 Different	 shades	 or	 colours	 may	 be	 used	 to	 represent	 different	
components.	
Examples	 (7):	 The	 following	 figures	 give	 the	utilization	of	100	paises	of	 Preeti’s	
paper	and	strew.	Beard	Miks	limited.			
	

	 Paise	
Raw	materials,	manufacturing	and	

other	expenses	
44	

Bonus,	Salaries	and	other	benefits	to	
employees	

11	

Selling	and	distribution	expenses	 3	
Interest	–	Financial	charges	 3	

Depreciation	and	Development	Rebate	 3	
Excise	Duty	on	sales	 13	

Taxation	 12	
Dividends	 8	

Surplus	retained	in	Business	 3	
Total	 100	

Represent	the	data	by	a	suitable	diagram	
Sol:	First	draw	a	circle	with	radius	proportional	to	the	total	i.e.,	100.	
	 Divide	the	area	of	the	circle	 into	several	sectors.	Transform	the	numbers	
in	original	table	into	degrees	by	using	the	formula.	
Sl.No.	 Items	 Paise	 Degrees	of	Sector	
1	 Raw	Materials,	etc.	 44	 (44/100)x360	=	158.4	
2	 Bonus,	Salaries,	etc.	 11	 (11/100)x360	=	39.6	
3	 Selling	and	Distribution	 3	 (3/100)x360	=	10.8	
4	 Interest	 3	 (3/100)x360	=	10.8	
5	 Depreciation	 3	 (3/100)x360	=	10.8	
6	 Excise	duty	on	Sales	 13	 (13/100)x360	=	46.8	
7	 Taxation	 12	 (12/100)x360	=	43.2	
8	 Dividends	 8	 (8/100)x360	=	28.8	
9	 Surplus	retained	in	Business	 3	 (3/100)x360	=	10.8	
	 Total	 100	 360.0	
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Using	 Protractor,	 make	 angles	 of	 different	 sectors	 corresponding	 to	
various	items	given	in	the	data.		

8
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3
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Bonus, Salaries, etc.
Selling and Distribution
Interest
Depreciation
Excise duty on Sales
Taxation
Dividends
Surplus retained in Business 	

PICTOGRAM	
	 In	 Pictograms	 the	 magnitudes	 of	 a	 particular	 phenomenon	 are	
represented	by	means	of	appropriate	Pictures	each	picture	representing	a	certain	
number	of	members.	
	
	
	
EXAMPLE	
	 The	population	figures	of	a	city	at	certain	time	point	are	given	as	follows:	
	 	 Males			 	 	 	 Females	
	 	 5	Lakhs	 	 	 	 4.5	Lakhs	
	 	 (approximately)	 	 	 (approximately)	
	 The	following	is	a	pictogram	that	represents	the	data:	
	 Males:	
	 Females:	
	 Each	 figure	 represents	 one/lakh	 individuals.	 Half	 figure	 represents	 half	
lakh	individuals.	
CARTOGRAM:	 when	 one	 wishes	 to	 show	 the	 distribution	 of	 a	 particular	
phenomenon	 of	 geographical	 basis	 the	 cartogran	 can	 be	 best	 utlised.	 For	
example,	the	distribution	of	human	population	over	geographical	regions	can	be	
shown	 or	 a	 map	 of	 the	 country	 by	 different	 working	 or	 shading	 or	 colouring	
which	denote	various	densities	of	population.		
GRAPHIC	REPRESENTATION	OF	DATA	
	 Before	actually	stepping	into	graphic	representation	of	data	let	us	acquire	
some	 knowledge	 about	 certain	 Pre-requistes.	A	 graph	paper	 consists	 two	 axes,	
viz.,	 X	 axis,	 y	 axis.	 X	 axis	 is	 the	 horizontal	 axis.	 Y	 axis	 is	 the	 vertical	 axis.	 The	
intersection	point	of	x-axis	and	y-axis	is	the	origin,	which	is	often	denoted	by	the	
letter.	With	any	point	an	graph	sheet	 two	co-ordinates	are	associated.	First	co-
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ordinate	is	x-coordinate	and	the	second	one	is	Y-coordinate.	X	and	Y	coordinates	
are	technically	called	‘abseissa’	and	‘ordinate’	respectively.	X-axis	is	denoted	by	X‘	
OX	 and	 Y-axis	 by	 	 	 	 	 	 	 	 	 	 	 	 Y-OY.	 On	 X-axis	 Y	 coordinate	 is	 zero.	 On	 Y-axis	 X-
Coordinate	is	zero.		
	
	
	
	
	
	
	
X-axix	
	
	
	
	 	 	 	 	 	
	
	
In	the	above	figure,	along	OX	and	OY	positive	numbers	are	measured.	Along	OX	
and	OY	negative	numbers	are	measured.	
	 XOY	is	called	the	first	quadrant.	That	two	co-ordinates	of	any	point	in	the	
first	quadrant	are	positive.	In	the	IInd	quadrant	X	coordinates	are	negative	and	Y	
coordinates	 are	 positive.	 In	 the	 III	 quadrant	 both	 X	 and	 Y	 coordinates	 are	
negative.	In	the	IV	quadrant	one	can	observe	positive	X-coordinates	and	negative	
Y-coordinates.	To	plot	a	set	of	points	on	a	graph	sheet,	we	divide	the	X	and	Y	axis	
according	 to	 suitable	 scales.	 For	 example,	 to	 plot	 a	 point	 (4,5);	 we	measure	 4	
along	X-axis	and	5	along	Y	axis.	Two	perpendiculars	to	both	X	and	Y	axis	are	to	be	
drawn	at	the	points	(4,0)	and	(0,5)	respectively.	The	point	of	intersection	of	these	
perpendiculars	is	the	required	point	(4,5).	
	
	 The	following	are	some	of	important	graphic	representations.		
(i) Histogram	
(ii) Frequency	curve	
(iii) Frequency	Polygon	
(iv) Ogive	or	cumulative	Frequency	curve.		
(v) Logenz	curve.	
HISTOGRAM	
	 Histogram	 consists	 a	 series	 of	 rectangles	 erected	 on	 the	 horizontal	 axis	
with	 widths	 coinciding	 with	 the	 class	 intervals	 and	 areas	 proportional	 to	 the	
corresponding	 frequencies.	 In	 the	 construction	 of	 Histograms	 we	 come	 across	
three	kinds	of	frequency	distributions.	
(a) Frequency	distributions	with	equal	class	intervals	and	no	gaps.	
(b) Frequency	distributions	with	unequal	class	intervals		
(c) Frequency	distribution	with	equal	class	intervals	with	gaps.	
EXAMPLE	

Y
-
a
x
i
s 
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	 The	monthly	profits	in	rupees	of	100	shops	are	distributed	as	follows:	
Profit	per	shop	 0-50	 50-100	 100-150	 150-200	 200-250	 250-300	
Number	of	shops	 12	 18	 27	 20	 17	 6	
	
Draw	histogram	for	the	above	data:	
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METHOD	OF	CONSTRUCTION	
	 Measure	 the	 class	 intervals	 along	 X-axis.	Measure	 the	 frequencies	 along														
Y-axis.	Erect	the	first	rectangle	with	the	class	interval	0-50	as	base	and	the	height	
of	the	rectangle	being	to	12.	Construct	the	second	rectangle	adjacent	to	the	first	
one	with	class	interval	50-100	as	base	and	the	length	being	equal	to	18.	Similarly	
construct	the	other	rectangles.					
EXAMPLE:	For	the	following	data,	draw	a	histogram.	

Weekly	wages	 10-15	 15-20	 20-25	 25-30	 30-40	 40-60	 60-80	
Number	of	
workers	 7	 19	 27	 15	 12	 12	 8	

	
	
METHOD	OF	CONSTRUCTION	
	 This	 problem	 differs	 from	 that	 discussed	 above.	 The	 previous	 problem	
contains	 class	 intervals	of	 same	width.	 In	 the	present	problem	we	come	across	
varied	widths	of	class	intervals.	Drawing	the	histogram	exactly	on	the	same	lines	
of	 around	 us	 problem	means	 giving	 undue	weight	 age	 to	 the	 class	 intervals	 of	
longer	widths.		
	 To	 overcome	 this	 difficulty	we	write	 the	widths	 of	 the	 class	 intervals	 as	
follows:	
	 5	:	5	:	5	:	5	:	10	:	20	:	20	 	
	 1	:	1	:	1	:	1	:	2	:	4	:	4	:	
	 1,1,1,1,2,4,4,4	 are	 called	 adjustment	 factors	 of	 the	 class	 10-15,	 15-20	
………..	 60-80.	 Each	 frequency	 could	 then	 be	 deflated	 by	 the	 corresponding	
adjustment	factor.	The	resultants	are	corrected	frequencies.	Finally,	we	measure	
the	class	intervals	along	X-axis	and	the	corresponding	adjusted	frequencies	along	
Y-axis	and	construct	the	required	‘HISTOGRAM’.	

Weekly	Wages	 No.	of	workers	 Adjustment	Factor	 Corrected	
Frequency	



 32 

10-15	 7	 1	 7	
15-20	 19	 1	 19	
20-25	 27	 1	 27	
25-30	 15	 1	 15	
30-40	 12	 2	 6	
40-60	 12	 4	 3	
60-80	 8	 4	 2	
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EXAMPLE:	
	 Draw	a	Histogram	for	the	data	given	below:	

Class	interval	 10-14	 15-19	 20-24	 25-29	 30-34	 35-39	
Frequency	 4	 12	 20	 18	 14	 25	

	
METHOD	OF	CONSTRUCTION	
	 In	 this	 data	 we	 come	 across	 gaps	 between	 class	 intervals.	 Before	
constructing	a	Histogram	class	boundaries	are	to	be	found.	
	 If	 the	 class	 boundaries	 are	 measured	 along	 X-axis,	 the	 corresponding	
frequencies	 (subject	 to	 the	 condition	 that	 all	 the	 class	 intervals	 are	 of	 equal	
widths)	along	Y	axis	and	rectangles	are	erected	with	bases	as	class	intervals,	areas	
proportional	to	the	corresponding	frequencies	we	get	‘HISTOGRAM’.		

Class	Intervals	 Frequency	 Adjusted	Class	Intervals	
10-14	 4	 9.5-14.5	
15-19	 12	 14.5-19.5	
20-24	 20	 19.5-24.5	
25-29	 18	 14.5-29.5	
30-34	 14	 29.5-34.5	
35-39	 25	 34.5	=	39.5	
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FREQUENCY	CURVE	The	mid	values	of	the	class	intervals	are	measured	along		X-
axis	 and	 the	 corresponding	 frequencies,	 along	 Y-axis.	 Points	 are	 plotted	 and	
jointed	by	means	of	a	 smooth	curve.	The	 thus	drawn	 figure	 is	 called	 frequency	
curve.	
EXAMPLE:	The	monthly	profits	in	rupees	of	100	shops	are	distributed	as	follows:	

Profit	per	shop	 0-50	 50-100	 100-
150	

150-
200	

200-
250	

250-
300	

Number	of	shops	 12	 18	 27	 20	 17	 6	
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Mid	value	 Frequency	
25	 12	
75	 18	
125	 27	
175	 20	
225	 17	
275	 6	

	
EXAMPLE:	The	following	distribution	shows	July	rainfall	in	Bombay		
Draw	frequency	curve.	
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Rain	fall	in	inches	 Frequency	 Mid	values	
0-7	 3	 3.5	
8-15	 12	 11.5	
16-23	 17	 19.5	
24-31	 25	 27.5	
32-39	 6	 35.5	
40-47	 4	 43.5	
48-55	 1	 51.5	
56-63	 1	 59.5	
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FREQUENCY	 POLYGON:	 Up	 to	 the	 plotting	 of	 points,	 the	 construction	 of	
frequency	polygon	runes	on	the	similar	lines	of	that	of	frequency	curve.	Here,	the	
plotted	points	are	jointed	by	means	of	straight	lines.		
EXAMPLE	 (14):	 For	 the	 data	 given	 under	 frequency	 curve,	 draw	 frequency	
polygon.		
HISTOGRAM,	FREQUENCY	CURVE	AND	FREQUENCY	POLYGON	
	 From	the	Histogram	of	given	data,	the	corresponding	frequency	curve	and	
frequency	polygons	can	be	traced.	
	 If	we	 join	the	mid	points	of	 the	tops	of	 the	rectangles	 in	a	Histogram	by	
means	of	a	smooth	curve	we	obtain	frequency	curve.	On	the	other	hand,	if	these	
points	are	jointed	by	means	of	straight	lines	we	get	frequency	polygon.	
EXAMPLE:	
	 For	 the	 data	 under	 Histogram,	 Example	 (9),	 draw	Histogram,	 Frequency	
curve	and	Frequency	polygon	on	the	same	graph	sheet.				
	
Ogives	or	Cumulative	Frequency	Curves	
	 There	are	mainly	two	types	of	Ogives,	viz.,			
(i) Less	than	ogive	and		
(ii) More	than	ogive	

From	 the	 ogives,	 we	 can	 find	 the	 values	 of	 some	 simple	 statistical	
measures	 like	 Median,	 Quartiles,	 Deciles,	 Percentiles,	 etc.	 To	 construct	 the	
Ogives,	we	must	prepare	the	less	than	and	more	cumulative	frequency	tables.		
(i)	Less	than	Ogive	
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	 The	upper	boundaries	of	 the	class	 intervals	are	 to	be	measured	along	x-
axis	and	the	corresponding	less	than	cumulative	frequencies	along	Y-axis.	Points	
are	then	plotted	and	joined	by	means	of	a	smooth	curve.	The	resultant	diagram	is	
OGIVE	for	less	than	values	or	less	than	cumulative	frequency	curve.			
	 With	 the	 help	 of	 less	 than	 ogive,	 we	 can	 find	 the	 values	 of	 quartiles,	
deciles	and	percentiles.			
(i)	The	value	of	x,	corresponding	to	the	value	of		
Y	=	N/4	;	Y	=	2N/4	and	Y	=3N/4	give	the	quartiles		
Q1	:	Q2	and	Q3	respectively.	
(ii)	The	value	of	x,	corresponding	to	the	value	of		
	 Y	=		N/10;	
	 Y	=	2N/10	;	…….	Y	=	9N/10	;	give	the	Deciles	D1,	D2	…	D9	respectively	
(iii)	The	value	of	x,	corresponding	to	the	value	of		
	 Y	=	N/100;	Y=2N/100	;	…….	Y=	99N/100	give	the	percentiles	P1,	P2	……	P99	
respectively.		
(ii)	More	 than	 or	 Greater	 than	 Ogive:	Measure	 the	 lower	 Boundaries	 of	 class	
intervals	 and	 the	 greater	 than	 cumulative	 frequencies	 along	 x	 and	 y	 axis	
respectively.	 Join	the	plotted	points	by	means	of	a	smooth	curve.	The	resultant	
graphic	 representation	 is	 ogive	 for	 greater	 than	 values	 or	 Greater	 than	
cumulative	frequency	curve.	From	more	than	ogive	also,	we	can	find	the	values	
of	quartiles,	deciles	and	percentiles.		
NOTE:	 The	abscissa	value	of	 the	 intersection	point	of	 Less	 than	and	More	 than	

ogives	gives	the	median	of	the	frequency	distribution.	
EXAMPLE:	 The	following	table	shows	the	wages	of	150	persons.	Draw													

(i)	Less	than	and	(ii)	More	than	cumulative	frequency	curves	
and	hence	 find	 the	 values	of	Q2,	Q3,	D4,	D8,	 and	P80	 of	 the	
distribution.	 Also	 find	 the	 number	 of	 persons,	 who	 are	
earning	wages	more	than	rupees	85.	

Wages	in	Rupees	 70-80	 80-90	 90-100	 100-
110	

110-
120	

120-
130	

Number	of	shops	 5	 25	 50	 40	 20	 10	
	
To	draw	(i)	Less	than	and	(ii)	More	than	cumulative	frequency	curves	and	hence	
finds	the	values	of	Q2,	Q3,	D4,	D8,	and	P80	of	the	given	distribution.	
	
PROCEDURE		
	 First	 construct	 the	 tables	 of	 Less	 than	 and	 More	 than	 frequency	
distributions.	
	 While	constructing	less	than	frequency	curve	(Less	than	ogive)	the	upper	
boundaries	 of	 the	 class	 intervals	 are	 to	 be	 measured	 along	 x-axis	 and	 the	
corresponding	 less	than	cumulative	frequencies	along	y-axis.	 	Points	are	plotted	
and	jointed	by	means	of	a	smooth	curve.		
	 In	 a	 similar	 manner	 explained	 above,	 we	 can	 draw	 a	 ‘More	 than	
cumulative	frequency	curve’	by	considering	lower	boundaries	of	classes	and	their	
respective	More	than	cumulative	frequencies.		
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	 With	 the	 help	 of	 less	 than	 ogive,	 we	 can	 find	 the	 values	 of	 Quartiles,	
Deciles	and	Percentiles.	

(i) The	value	of	x,	corresponding	to	the	value	of	Y	=	iN/4	(i	=	1,2,3)	gives	
the	Ith	quartile	‘Qi’	

(ii) The	value	of	x,	corresponding	to	the	value	of	Y=	iN/10	(j	=	1,	2,	……	9)	
gives	the	j	th	declie	‘Dj’	

(iii) The	value	of	x,	corresponding	j	g	to	the	value	of	Y	=	KN/100	(k	=	1,2,…..	
99)	gives	the	k	th	percentile	‘Pk’	here	N	denotes	the	total	frequency.	

Also	the	value	of	Y,	corresponding	to	the	value	of	x	=	85	 in	a	More	than	
ogive,	gives	the	number	of	persons	who	are	earning	wages	more	than	rupees	85.		
IMPORTANT	REMARKS:	The	obicissa	value	of	intersection	point	of	less	than	and	
more	than	ogives	gives	the	Medium	of	the	frequency	distributed.	
LESS	THAN	CUMULATIVE	FREQUENCY	TABLE	

Upper	boundaries	of	
classes	 Frequency	 Less	than	cum.	

Frequency	
80	 5	 5	
90	 25	 30	
100	 50	 80	
110	 40	 120	
120	 20	 140	
130	 10	 150	

	
MORE	THAN	CUMULATIVE	FREQUENCY	TABLE	

Lower	Boundaries	of	
classes	 Frequency	 More	than	cum.	

Frequency	
70	 5	 150	
80	 25	 145	
90	 50	 120	
100	 40	 70	
110	 20	 30	
120	 10	 10	
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From	the	above	graph:	
	 The	value	of	x	at	y	=	2x150/4	=	75	is	Q2	=	99	
	 The	value	of	x	at	y	=	3x150/4	=	112.5	is	Q3	=	107.5	
	 The	value	of	x	at	y	=	4x150/10	=	60	is	D4	=	96.5	
	 The	value	of	x	at	y	=	8x150/10	=	120	is	D8	=	110	
	 The	value	of	x	at	y	=	80x150/100	=	120	is	P80	=	110	
The	value	of	y	at	x	=	85,	is	the	total	number	of	persons	earning	more	than	-------	
rupees	85	=	132.	(This	is	obtained	from	more	than	ogive)	
	 From	the	graph	of	given	data,	the	obtained	values	are		
	 Q2	=	99	 D4	=	96.5	 P80	=	110	 Q3	=	107.5	 D8	=	110	 	
	 The	number	of	persons	who	are	earning	more	than	rupees	85	is	132.	
LOVENZ	CURVE	
	 Lovenz	curve	is	measure	of	uniform	of	the	distribution	in	two	variates.	The	
lovenz	curve	was	originally	used	by	Max.	O.	Lerenz	for	measuring	the	evenness	of	
the	distribution	of	wealth.	
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	 Percentage	 Cumulative	 values	 of	 one	 variable	 are	measured	 a	 long	 one	
axis	and	those	of	other	variable	along	other	axis.	Points	are	plotted	and	jointed	
by	means	of	a	smooth	curve.	The	resultant	diagram	may	appear	as	shown	above	
and	is	called	the	LOVENZ	CURVE.	
	 The	diagonal	 represents	evenness	of	 the	distribution.	Any	departure	will	
be	measured	by	the	concavity	or	convexity	of	the	curve.		
EXAMPLE:	For	the	following	data	draw	Loranz	Ogive.	
Amounts	of	Profit	in	thousand	rupees.	 Number	of	companies	

36	 6	
275	 11	
780	 13	
1176	 14	
1575	 15	
2550	 17	
1700	 10	
5600	 14	

	
From	the	given	table	from	the	table	of	cumulated	values.	

Cumulated	Profit	in	thousands	 Cumulated	no.	of	companies	
36	 6	
311	 17	
1091	 30	
2267	 44	
3842	 59	
6392	 76	
8092	 86	
13692	 100	
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	 The	 cumulated	 profits	 and	 the	 cumulated	 number	 companies	 can	 be	
expressed	as	percentages	of	the	total	profits	and	the	total	number	of	companies	
respectively.	Thus	we	from	the	following	table:	
	
	
	
	

Cumulated	Profit	%	 Cumulated	number	of	Companies	%	
0.3	 6	
2.3	 17	
8.0	 30	
16.9	 44	
28.1	 59	
46.7	 76	
59.1	 86	
100.0	 100	
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STATISTICAL	MEASURES	
This	chapter	enables	the	reader	to:	
	

• Understand	the	need	for	summarising	a	set	of	data	by	one	single	number;	
• Recognise	and	distinguish	between	the	different	types	of	averages;	
• Learn	to	compute	different	types	of	averages	
• Draw	meaningful	co9nclusions	from	a	set	of	data	
• Develop	an	understanding	of	which	type	of	average	would	be	most	useful	in	

a	particular	situation.	
	
	 Statistical	 data	 can	 be	 represented	 in	 two	 ways,	 viz.,	 (1)	 Diagrammatic	
representation	 (ii)	 Graphic	 representation.	 These	 representations	 give	 a	 partial	
information	about	 the	given	data.	They	are	not	useful	 for	 further	mathematical	
manipulations.	Hence,	there	is	a	necessity	of	statistical	measures,	which	give	the	
complete	idea	about	the	statistical	data.	Generally	these	measures	are	summary	
statistics.	The	various	statistical	measures	frequently	used	are,		

A) Measures	of	Central	Tendency.	
B) Measures	of	Dispersion.	
C) Measures	of	Skewness.	and		
D) Measures	of	Kurtosis.	

A)	Measures	of	Central	Tendency:-	The	concentration	of	the	given	observations	
in	 the	 central	 part	 of	 the	 data	 or	 frequency	 distribution,	 is	 called	 “Central	
Tendency”.	A	measure,	which	measures	the	concentration	of	the	observations	in	
the	central	part	of	the	statistical	data	is	known	as	“Measure	of	Central	Tendency”	
or	“Average”	or	“Measure	of	Location	or	“Central	Value”.	The	following	are	the	
five	measures	of	central	tendency	that	are	in	common	use:				

(i)	Arithmetic	Mean	 	 ii)	Median	 iii)	Mode	
(iv)	Geometric	Mean	 	 (v)	Harmonic	mean.	

Generally	i),	(iv)	and	(v)	are	called	averages	or	means.	We	shall	discuss	these	five	
measures	for	three	cases:		
Viz;		 A.	Raw	data	(Unclassified	cases):	
	 B.	Discrete	Frequency	Distribution	
	 C.	Continuous	Frequency	Distribution	
i)	 Arithmetic	Mean:	 (or	 simply	 a	mean)	 :-	 It	 is	 a	 sum	of	 the	 given	observations	
divided	by	the	total	number	of	observation.	It	is	denoted	by	M	or	X	(Read	it	is	x-
bar)	

Sum	of	all	observations	
Arithmetic	Mean	(A.M.)	=	x	=	⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯	

							Total	number	of	Observation	
	
					∑x	

	 	 	 (or)			x	=	⎯⎯	
	 	 	 	 							n	 	
Where	∑x	=	Sum	of	all	observations	(Read	∑	as	Capital	Sigma)		
	 n				=	Total	number	of	observations.	
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Case	(A):-	Raw	Data	:-	Let	a	raw	data	contain	 ‘n’	observations	say	x1,	x2,	…….xn.	
The	arithmetic	mean	of	this	data	can	be	computed	by	using	following	formula:	

					∑x	
	 	 	 									x	=	⎯⎯	
	 	 	 	 							n	 	
Where	ΣX	=	x1	+	x2	+	……..	+	xn	
									and	n	=	Number	of	observations	in	the	data.	
Case	 (B):	 Discrete	 Frequency	 Distribution	 :-	 Consider	 the	 following	 frequency	
distribution,	contains	variable	values	and	their	corresponding	frequencies.		
Variable	value	(x)	 	x1		 x2	 -	 -	 -	 xk	 Total		
Frequency		 (f)		 f1	 f2	 -	 -	 -	 fk	 N	
	 The	Arithmetic	mean	is	then	defined	as,		
	 x	=	Σ	fx/N	Where	Σ	fx	=	f1	x2	+	f2	x2	+	-	-	-	-	-	-	+	fk	xk	
(ie)	 Σ	 fx	 =	 Sum	 of	 products	 of	 variable	 values	 and	 their	 Corresponding	
frequencies.	
	 N	=	Total	frequency	(Σf)	
Case	 (c):	 Continuous	 Frequency	 Distribution:-	 In	 this	 case,	 A.M.	 is	 given	 by																						
x	=	Efx/N	where	Efx	=	f1	x1	+	f2	x2	+	-	-	-	-	-	-	+	fk	xk	
(i.e)	Efx	=	Sum	of	products	of	mid	values	of	class	intervals	and	their	corresponding	
frequencies.	
	 N=	Total	Frequency.	

Here	x	denote	the	mid	values	of	class	Intervals.	When	we	are	given	larger	
values	under	the	Class	Intervals,	the	step	deviation	method	(or	short	out	method)	
can	be	used	to	find	the	A.M.	
Step	Deviation	Method	:-	Under	this	method,	A.M.	can	be	calculated	by	using	the	
following	formula:	

x	=	A	+	(Σfd/N)C	
Where	d	=	x-A	/	c	=	deviation	of	x.	
	 Here	x’s	are	mid	values	of	class	 intervals,	A	 is	any	arbitrary	mid	value	of	
class	interval	(Generally	A	may	be	taken	as	the	middle	of	mid	values	of	classes).	C	
is	the	length	of	the	class	interval.			
	 Σfd	 is	 the	 sum	 of	 products	 of	 deviation	 values	 and	 their	 corresponding	
frequencies.			
Hints	for	the	Calculations	
	 Construct	the	following	tables	to	find	A.M.	for	different	types	of	data:	
Case	(A):	Raw	Data	

Variable	Value	(x)	
X1	
X2	
.	
.	
.	
Xn	
Σx	

A.M.	=	x	=	Σx/n	
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Case	(B):	Discrete	Frequency	Distribution	
Variable	value	(x)	 Frequency	(f)	 f	x	

x1	 f1	 f1x1	
x2	 f2	 f2x2	
.	
.	
.	
xk	

.	

.	

.	
fk	

.	

.	

.	
fkxk	

Total	 N	 Σfx	
	
	 	 	 							∑fx	
	 	 	 x	=	⎯⎯	
	 	 	 									N	
Case	(c):	Continuous	Frequency	Distribution	
(i)	Direct	Method	

Class	 Frequency	 Mid	value	of	x	 Fx	
	
	
	

	 	 	

Total	 N	 ⎯	 Σfx	
	 	 	 							∑fx	
	 	 	 x	=	⎯⎯	
	 	 	 									N	
(ii)	Step	Deviation	Method	(or)	Short	cut	Method		

Class	 Frequency	 Mid	value	of	
Class	(x)	 d	=	x-A/C	 fd	

	 	 	

										x1		
										x2		
											.	
											.					=	A	
											.	
											xk	

	

Total	 N	 -	 -	 Σfd	
Where	C	=	length	of	class	intervals.	
	 	 	 																	∑fx	
	 	 	 x	=	A	+	(		⎯⎯	)	C	
	 	 	 																			N	
	
Example:	

i) Calculate	 the	A.M.	height	of	 the	 following	10	students.	Height	
120,	115,	141,	125,	124,	127,	130,	130,	133,	(in	cms).			

ii) Four	 teachers	of	commerce	reported	grades	of	80,	90,	50	and	
60	 respectively	 for	 30,	 40,	 50	 and	 60	 students.	 What	 is	 the	
average	grade	?	



 43 

iii) Following	 is	 the	 data	 relates	 to	 the	marks	 of	 100	 students	 in	
statistics.	Calculate	the	A.M.	marks	of	students.	

Marks	 20-30	 30-40	 40-50	 50-60	 60-70	 70-80	

Number	of	students	 7	 13	 20	 30	 18	 12	

	
(i)	Given		

Height	(x)	

120	
115	
140	
141	
125	
124	
127	
130	
130	
133	
1285	

1285	

	
From	table	Σ	x	=	1285	
n	=	Number	of	Students	=	10	
x	=	Σ	x/N	=	1285/10	=	128.5	
The	A.M.	height	of	students	is	128.5	cms.	
(ii)	Given	that		

Grade	x	 Number	of	students	(f)	 fx	
80	
90	
50	
60	

30	
40	
50	
60	

2400	
3600	
2500	
3600	

Total	 180	 12100	
	
From	table	Σfx	=	12100	
	 										N	=	180	
X	=	Σ	fx/N	=	12100/180	
	 								=	67.22	 	
Average	Grade	=	67.22	
(iii)	(a)	Direct	Method/Given	that	
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Marks	 No:	of	(f)	Students	 Med	value	x	 fx	

20-30	

30-40	

40-50	

50-60	

60-70	

70-80	

7	

13	

20	

30	

18	

12	

25	

35	

45	

55	

65	

75	

175	

455	

900	

1650	

1170	

900	

Total	 100	 -	 5250	

	
From	table		
Σ	fx	=	5250	
N	=	100	
	x	=	Σ	fx/N	=	5250/100	=	52.5	
(b)	Step	Deviation	Method:		
Let	A	=	55	and	c	=	Length	of	class	=	10	

Marks	 No:	of	(f)	
Students	

Mid	value	x	 d	=	x-A/C	 Fd	

20-30	

30-40	

40-50	

50-60	

60-70	

70-80	

	

7	

13	

20	

30	

18	

12	

25	

35	

45	

55	A	

65	

75	

-3	

-2	

-1	

0	

1	

2	

-21	

-26	

-20	

0	

18	

24	

Total	 100	 -	 -	 -25	

	
From	table	Σ	fd	=		-25	 	 C	=	10,		 A	=	55,	N=100		
	x	=	A	+	(Σfd/-N)C	
=	55+(-25/N)10	=	55-2.5	=	52.5	
Average	Marks	of	Student	=	52.5	
Properties	of	Arithmetic	Mean	
1. Sum	of	deviations	of	observations	from	their	A.M	is	always	zero.	Symbolically	

we	write	this	property	as	Σ	(x-x)	=	0	
2. The	sum	of	the	squares	of	the	deviations	of	observations	 is	minimum,	when	

taken	about	A.M.	Symbolically	we	write	this	as	Σ(x-x)2	is	always	minimum.		
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3. Combined	 arithmetic	mean:	 If	 x1	 and	 x2	 be	 arithmetic	means	 of	 n1	 and	 n2	
observations	 respectively.	 Then	 the	 arithmetic	 mean	 of	 combined	 data	
consists	of	(n1+n2)---------------	

X=	 n1x1+	 n2x2/n1+n2	 (Read	 X	 as	 x	 double	 bar	 denotes	 combined	
A.M)		

	 This	formula	can	be	generalised	for	many	number	of	group	say	K	groups.	
	 (i.e.)	x	=	n1	x1	+	n2	x2	+	--------nk	xk	/n1	+	n2	+	--------	+	nk	
	 Example:	The	mean	wages	of	workers	in	a	factory	running	two	shifts	of	60	
and	40	workers	are	Rs.	40	and	Rs.	35	respectively.	Find	the	mean	wages	of	all	the	
100	workers	put	together.		
S.d:	Given	that	n1	=	60	n2	=	40	
	 X1	=	40	x2	=	35	
Combined	A.M	=	x	=	n1x1+n2x2/n1+n2	
=	[(60)	(40)	+	(40)	(35)]/[60+40]	=	(2400+1400)/100	=	3800/100	
	 x	=	38	
Mean	wages	of	100	workers	=	Rs.	38	
USES	OF	ARITHMETIC	MEAN	
	 It	 is	one	of	 the	most	commonly	and	widely	used	average.	 In	 the	general	
usage,	whenever	we	 talk	 about	 average	 profits	 of	 a	 business	 concern,	 average	
out	put	of	an	industry,	average	benefit	of	a	group	of	persons	etc.,	we	imply	the	
A.M.	 Arithmetic	 mean	 is	 extremely	 useful	 in	 comparing	 the	 average	 of	 two	
groups	of	data.	it	occupies	an	important	place	in	statistical	analysis.	
(ii)	MEDIAN:	Median	of	a	distribution	is	the	value	of	the	variable	which	divides	it	
into	 two	equal	parts.	When	 the	observations	 in	 the	data	are	arranged	either	 is	
ascending	 (increasing	 order	 or	 in	 descending	 (decreasing)	 order,	 the	median	 is	
defined	 as	 the	 value	 of	 the	 variable,	which	 divides	 the	 arranged	 data	 into	 two	
equal	parts.	It	is	usually	denoted	by	x	(Read	x	as	x-curl).	
CASE	(A):	RAW	DATA:	When	the	number	of	observations	in	the	data	is	an	“odd”	
number,	then	the	median	is	the	value	of	the	middle	term	in	the	arranged	data.	
	 When	 the	number	of	 observation	 in	 the	data	 is	 an	 “even”	number	 then	
the	 median	 is	 equal	 to	 the	 average	 of	 the	 values	 of	 two	 middle	 terms	 in	 the	
arranged	data.		
CASE	 (B):	DISCRETE	FREQUENCY	DISTRIBUTION:	 In	 this	case,	Median	 is	defined	
as	the	value	of	the	variable	corresponds	to	 less	than	cumulative	frequency,	 just	
greater	than	(N/2)	value,	where	N	is	the	total	frequency.	Here,	the	values	of	the	
variable	must	be	in	either	ascending	order	or	in	descending	order.		
CASE	 (C):	 CONTINUOUS	 FREQUENCY	DISTRIBUTION:	 In	 this	 case	 of	 continuous	
frequency	distribution,	Median	can	be	obtained	by	using	the	following	formula:	
	 Median	=	x	=	l	+	[(N/2	–	m)/f]c	
Where	l	=	Lower	boundary	of	the	median	class	
	 f	=	frequency	of	the	median	class	
	 m	=	less	than	cumulative	frequency	just	before	the	median	class		
	 C	=	Length	of	the	median	class		
	 N	=	Total	frequency.	
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	 Here,	 median	 class	 is	 defined	 as	 the	 class	 corresponds	 to	 the	 less	 than	
cumulative	frequency	just	greater	than	(N/2)	value.	
Note:	When	we	are	given	the	class	intervals	in	descending	order,	the	median	can	
be	found	by	using	the	following	formula:	
	 Median	=	x	=	U	–	[(N/2-m)/f]C	
	 Where	U	is	the	upper	boundary	of	the	median	class.	Other	symbols	such	
as	N,	m,	f	and	C	remains	same	as	in	the	previous	formulae.		
HINTS	FOR	COMPUTATIONS	
CASE	(A):	RAW	DATA:	First	we	write	the	observations	either	 in	ascending	order	
or	in	descending	order.	Identify	the	number	of	observations.	If	it	is	an	odd	figure,	
then	the	value	of	the	middle	term	in	the	arranged	data	gives	median.	Otherwise	
if	 it	 is	 an	 even	 number,	 then	 we	 have	 two	 middle	 terms.	 The	 average	 of	 the	
values	of	these	two	middle	terms	gives	median.	
CASE	 (B):	 DISCRETE	 FREQUENCY	 DISTRIBUTION:	 First	 construct	 a	 less	 than	
cumulative	frequency	table	which	shows	variable	values	and	less	than	cumulative	
frequencies	side	by	side.	Find	(N/2)	value,	where	N	is	total	frequency,	the	value	
of	 the	 variable	 corresponds	 to	 the	 less	 than	 cumulative	 frequency,	 just	 greater	
than	(N/2)	value	gives	Median.	
CASE	 (C):	 CONTINUOUS	 FREQUENCY	DISTRIBUTION:	 First	 construct	 a	 less	 than	
cumulative	frequency	table.	Identify	the	median	class:	

Class	Boundaries	 Frequency	 Less	than	cumulative	f	
	 	 m	

1-U	 F	 	
	 	 	

Total	 N	 -	-	
	
Then	Median	=	1	+	[(N/2	–m)/f]C		
When,	the	class	intervals	are	given	in	descending	order	then		
Median	=	U	–	[(N/2-m)/f]C		
	
Example:	
(i)	Determine	Median	from	the	following	data:	
	 	 	 26,	20,	15,	45,	18,	8,	10,	38,	13	
(ii)	Find	the	median	for	the	items:	
	 	 	 16,	12,	5,	8,	9,	5,	10,	28	
(iii)	Calculative	the	median	of	the	following	discrete	frequency	distribution	

Variable	X	 3			4			5				6			7			8	
Frequency	f	 			2		4				7			9			10			16	

	
(iv)	The	weight	of	30	students	are	given	 in	the	following	frequency	distribution.	

Determine	the	median	weight	of	the	students.		
Weight	in	kilograms	 60-64			65-69			70-74			75-79			80-84	
Number	of	students	 									2										8									12										5										3	
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Solution:	(i)	Write	the	given	observations	in	ascending	order	as		
	 8,	 10,	 13,	 15,	 18,	 20,	 26,	 38,	 45	
	 Since	the	number	of	observations	=	9	=	Odd	number		
	 Value	of	the	middle	term	=	Median	=	18	
	 (ii)	Write	the	observations	in	ascending	order	as,		
	 	 5,	 5,	 8,	 9,	 19,	 12,	 16,	 28	
	 	 Since	the	number	of	observations	=	8	=	even	numbers.	
	 	 Median	=	Average	of	values	of	middle	items.	
	 	 	 =	(9	+	10)	/	2	=	9.5	
(iii)	Given	

x	 F	 Less	than	cum.	f	
3	
4	
5	
6	
7	
8	

2	
4	
7	
9	
10	
16	

2	
6	
13	
22	
32	
48	

Total	 48	 	
	
From	table	N/2	=	48/2	=	24	
∴	Median	=	The	value	of	 variable	 corresponds	 to	 less	 than	Cum.	 f	 just	 greater	
than	N/2	value	=	7	
(iv)	Given	that	

	 Class	Boundaries	 f	 Less	than	cum.	f	
	 59.5-64.5	

64.5-69.5	
2	
8	

2	
								10	=	m	

Median	class	 69.5	–	74.5	 					12	=	f	 22	
	 74.5	–	79.5	

79.5	–	84.5	
5	
3	

27	
30	

	 Total	 30	 -	-	-	
	
From	table	N/2	=	30/2	=	15	
1	=	69.5;	 m	=	10;		 f		=	12;		 and	C	=	5		
Median	=	1	+	(N/2	–	m/f)	C	
	 =	69.5	+	(15-10/12)5	
	 =	69.5	+	25/12	
	 =	69.5	+	2.08	=	71.58	
∴Median	weight	=	71.58	kgs	
Example:	Find	the	median	weight	from	the	following	table:		

Weight	in	kilograms	 84-80			79-75			74-70			69-65			64-60	

Number	of	students	 								3											5									12									8										2	
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Solution:	Arrange	the	class	intervals	in	the	descending	order:	
Class	Boundaries	 F	 Less	than	Cum.	f	

84.5-79.5	
79.5-74.5	
74.5-69.5	
69.5-64.5	
64.5-59.5	

3	
5	
12	
8	
2	

3	
8	
20	
28	
30	

Total	 30	 --	
	
From	table	N/2	=	30/2	=	15	
	 U	=	74.5;	 m	=	8;	 	 f	=	12;	 	 and	C	=	5		
	 Median	=	U	–	(N/2-m/f)C	
	 	 =	74.5	–	(15-8/12)5	
	 	 =	74.5	–	35/12	
	 	 =	74.5	–	2.92	
	 	 =	71.58	 	
	 ∴Median	weight	=	71.58	
Note:	For	a	continuous	frequency	distribution	them	median	can	be	founded	from	
Ogives	(cumulative	frequency	curves	–	Graphic	representation).	
Uses	of	Median:	It	is	used	frequently	in	practice.	It	is	readily	used	in	cases,	where	
quantitative	 measurement	 of	 all	 items	 is	 difficult,	 but	 ordering	 of	 items	 is	
relatively	easy.	When	the	data	contains	extreme	values,	it	is	advantageous	to	use	
median.	It	is	used	in	the	study	of	incomes,	wage	etc.		

It	is	usefulness	as	a	positional	average	is	recognised	in	statistical	analysis.	
(iii)	MODE:	 Mode	is	the	value	of	the	variable,	which	occurs	most	frequently	in	
the	data.	The	word	“MODE”	 is	derived	 from	the	French	word	“La	Mode”	which	
signifies	fashion.	 It	 is	often	used	as	a	positional	average	 in	practice.	Mode	need	
not	 be	 a	 data	 contains	 two	modes	 then	 the	 data	 is	 said	 to	 be	 Binomial	 data.	
Similarly	 there	may	be	Tri-Model	data	or	multi-model	data	etc.	Mode	 is	usually	
denoted	by	x	(Read	x	as												x	hat	or	x	crown).	
CASE	(A):	 RAW	DATA	

In	 this	 case,	Mode	 is	 defined	 as	 the	 value	 of	 the	 variable	 which	 occurs	
most	frequently	in	the	given	data.	
CASE	(B):	DISCRETE	FREQUENCY	DISTRIBUTION	

In	 the	 case	 of	 discrete	 frequency	 distribution,	Mode	 is	 the	 value	 of	 the	
variable	for	which	the	frequency	is	maximum.	
	 	 	 				f	–	f1	
Mode	=	x	=	1	+	(	⎯⎯⎯⎯⎯⎯⎯	)	C	
	 	 											2f	–	f1	–	f2	
Where,	 l	=	Lower	boundary	of	the	model	class	
	 	 f	=	Frequency	of	the	model	class	
	 	 f1	=	Frequency	just	before	the	model	class	
	 	 f2	=	Frequency	just	above	to	the	model	class	
	 	 C	=	Length	of	the	model	class	
	 Here,	model	class	is	defined	as	the	class	with	highest	frequency.	
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Remarks:	In	the	following	three	cases	mode	cannot	be	obtained,	using	the	above	
formula.	
(a)	When	 the	 highest	 frequency	 is	 observed	 in	 the	 beginning	 of	 the	 frequency	
table.	
(b)	When	the	highest	frequency	is	observed	in	the	ending	of	the	frequency	table.	
(c)	When	two	or	more	class	intervals	contain	maximum	frequencies.	
	 However,	in	the	above	three	cases,	Mode	can	be	obtained	by	using	either	
a	method	 called	 “Grouping	method”	 or	 “Empirical	 relationship”	 between	A.M.,	
Median	and	Mode.	
Example:	(i)	Find	the	mode	for	the	set	of	variables	of	a	variable.	

	 2,	7,	3,	2,	1,	5,	2,	1,	3,	2,	2,	5	
	 						(ii)	Determine	the	mode	for	the	following	data.	
	 	 	 1,	0,	2,	3,	6,	7,	5,	4,	8	
	 					(iii)	Find	the	model	age	of	married	woman	at	first	child	birth:	
Age	at	the	birth	
of	first	child	(in	

years)	
13	 14	 15	 16	 17	 18	 19	 20	 21	 22	 23	 24	

Number	of	
married	women	 37	 150	 300	 360	 270	 435	 160	 200	 85	 65	 25	 10	

	
(iv)	Calculate	the	mode	for	the	following	data:	

Class	 130-
134	

135-
139	

140-
144	

145-
149	

150-
154	

155-
159	

160-
164	

Number	of	married	
women	 37	 150	 300	 360	 270	 435	 160	

Solution:	
(i)	Given	the	data	as	2,	7,	3,	2,	1,	5,	2,	1,	3,	2,	2,	5.	In	this	data	the	value	2	occurs	

most	frequently	than	the	other	values.	Hence,	Mode	of	the	given	data	is	2.	
(ii)	In	the	given	data,	no	single	value	repeats	itself	frequently,	when	compared	to	

other	values.	Therefore	we	conclude	that	there	is	no	mode	for	the	data.	
(iii)	From	the	given	discrete	frequency	distribution,	it	is	observed	that	the	highest	

frequency	 is	435.	The	age	of	married	women	corresponding	 to	 this	highest	
frequency	is	18	years.	Hence	18	years	is	the	model	age	of	married	women.	

(iv)	Given	that	
Class	 Frequency	

130-134	 5	
135-139	 15	
140-144	 28	
145-149	 24	
150-154	 17	
155-159	 10	
160-164	 1	
Total	 100	

The	highest	frequency	lies	in	the	class	140-144.	Therefore	it	is	model	class.		
From	table:	
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	 1	=	139.5;	 f	=	28;	 	 f1	=	15;	f2	=	24	and	C	=	5	
	 x	=	Mode	=	1	+	(f2	–	f1/	2f	–	f1	–	f2)	C	
	 	 				=	139.5	+	(28-15/	2x28	–	15	–	24)	5	 	 	
	 	 				=	139.5	+	65/17	=	139.5	+	3.82	
	 Mode	 				=	143.32	 		
Empirical	relationship	between	A.M.,	Median	and	Mode	
	 If	the	A.M.,	Median	and	Mode	are		equal	for	a	frequency	distribution,	then	
the	distribution	is	called	symmetrical	distribution.	In	a	moderately	symmetrical	
distribution,	A.M.,	Median	and	Mode	approximately	satisfy	the	following	
empirical	relationship.			
	 (A.M.	–	Mode)	=	3	(A.M.	–	Median)	
	 Symbolically	(x	–	x)	=	3	(x-	x)	
	 This	relation	is	observed	from	experience	and	it	is	not	mathematically	
derived.	When	we	are	given	the	values	of	any	two	of	these	three	measures,	then	
the	third	measure	can	be	bound	from	this	relation.	This	relation	is	occasionally	
used	to	find	mode	when	A.M.	and	Median	are	known.	Also	this	relation	will	be	
used	to	find	mode	for	a	Bimodel	or	Trimodel	or	Multimodel	data.	
Example:	(i)	In	a	moderately	skewed	distribution	(Asymmetrical	distribution)	
A.M.	=	15	and	Mode	=	12.	Find	the	value	of		the	Median	for	the	given	
distribution.			
	 (ii)	Find	the	Mode	for	the	following	data	 	
	 							2,	5,	3,	2,	1,	4,	6,	3,	7	
	 (iii)	Compute	Mode	from	the	following	data	
	 Class:	0	–	4	 4-8	 8-12	 12-16	 16-20		
	 Frequency:	10	 	 20	 30	 35	 35	 	
Sol:	(i)	Consider	the	expirical	relationship	between	Mean,	Median	and	Mode	as,		
	 Mean	–	Mode	=	3	(Mean	–	median)	
	 Given	A.M.	=	15	and	Mode	=	12	
	 ∴15-12	=	3	(15	–	Median)	
	 	 3	=	45	–	3	=	42	
	 ∴	3	Median	=	45	–3	=	42		
	 								Median	=	42/3	=14	 		
(ii)	Given	the	data	as	2,	5,	3,	2,	1,	4,	6,	3,	7	
	 Since	w	and	3	have	maximum	frequencies,	2	occurs	2	times	3	occurs	2	
times,	the	given	data	is	a	Bimodel	data.		
	 Therefore	we	use	the	empirical	relationship	between	A.M.,	Median	and	
Mode.	Before	use	the	relation,	we	find	the	A.M.,	and	Median	for	the	given	data.	
	 A.M	=	X	=	Σx	=	2	+	5	+3	+	2	+	1	+	4	+	6	+	3+	7	=33	
	 n	=	9	
	 ∴	A.M.	=	x	=	33/9	=	3.67	
	 Arrange	the	data	in	ascending	order.	
	 1,	2,	3,	4,	5,	6,	7	
	 Median	=	The	value	of	the	middle	term	=	3	
	 	 	 	 (Since	‘n’	is	odd)	
	 Consider	the	empirical	relationship	as,	
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	 A.M.	–	Mode	=	3(Mean	–	Median)		
	 Substitute	the	value	of	A.M.	and	Median,	we	get,		
a. –	Mode	=	3	(3.67-3)	

		∴	Mode	=	3.67	–	2.01	=	1.66	
(iii)	The	highest	frequency	is	35	and	it	lies	in	the	two	classes	of	ending	of	the	
given	frequency	table.	Hence	the	given	data	is	Binomial	data.	In	this	we	use	the	
empirical	relationship	between	A.M.,	Median	for	the	given	data.			
Consider		
Class	 Frequency	f	 Mid	value	x	 f		x	 Less	than	

cum.	f	
0-4	 10	 2	 20	 10	
4-8	 20	 6		 120	 30	
8-12	 30	 10	 300	 60-m	
12-16	 35	 14	 490	 95	
16-20	 35	 18	 630	 180	
Total	 130	 --	 1560	 	
	
	 From	table	Σ	fx	=	1560;		 N	=	130	
	 ∴A.M.	=	x	=	Σ	fx	/	N	=	1560/130	=	12	
	 since	N/2	=	130/2	=	65	
	 ∴	12-6	is	the	median	class	 	 	 	
	 ∴	1	=	12;	m	=	60;	N	=	130,	C	=	4	
Median	=	x	=	1	+	(N/2	–	m	/f)	C	
	 	 =	12	+	(65-60/35)	4	
	 	 =	12	+	20/35	=	12	+	0.57	=	12.57	
	 Median	=	12.57	 	
Consider	the	empirical	relationship	as,		
	 A.M.	–	Mode	=	3	(	Mean	–	Median)	
	 12	–	Mode	=	3	(12-12.57)	
	 12	–	Mode	=	3	(-	0.57)	
	 	 =	-	1.71	
	 ∴	Mode	=	12	+	1.71	
	 					Mode	=	13.71	 	
Uses	of	Mode:	Mode	finds	an	important	place	in	marketing	studies,	where	a	
manager	of	a	business	concern	is	interested	in	knowing	about	the	size	which	has	
the	highest	concentration	of	items.	For	example	in	placing	an	order	for	shoes	or	
ready	made	garments,	the	model	size	helps	because	this	size	and	other	sizes	
around	it	are	in	common	demand.	It	is	also	used	in	dealing	with	non-quantitative	
data.	
	 Now,	we	 shall	 consider	 the	merits	 and	 demerits	 of	 various	measures	 of	
central	tendency	according	to	the	above	characteristics.	

Measures	of	
central	tendency	

Merits	 Demerits	

(a)	Arithmetic	
Mean	

(i)	It	is	rigidly	defined	
(ii)	It	is	easy	to	understand	and	

(i)	It	is	affected	very	
much	by	extreme	values.	
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easy	to	calculate	
(iii)	It	is	suitable	for	further	
mathematical	manipulations.	A	
combined	arithmetic	mean	can	
be	calculated	for	two	or	more	
series	of	data.	
(iv)	Of	all	the	averages,	it	is	
affected	least	by	sampling	
fluctuations	
	

(ii)	It	cannot	be	found	for	
open	end	classes.	
(iii)	It	cannot	be	used	if	
we	are	dealing	with	
qualitative	
characteristics,	which	
cannot	be	measured	
quantitatively.	
(iv)	It	is	based	on	all	
observations.	

(b)	Median	 (i)	It	is	rigidly	defined	
(ii)	It	is	easily	understood	and	is	
easy	to	calculate.	
(iii)	It	is	not	at	all	affected	by	
extreme	values.	
(iv)	It	can	be	found	for	open	
end	classes.	
(v)	Median	is	the	only	average	
to	be	used	while	dealing	with	
the	qualitative	data.	
(vi)	It	gives	a	special	advantage	
for	dealing	with	economic	and	
social	data.	
	

(i)	It	is	not	based	on	all	
observations.	
(ii)	It	is	not	suitable	for	
further	mathematical	
manipulations.	
(iii)	It	is	very	much	
affected	by	sampling	
fluctuations.	
(iv)	It	is	not	so	generally	
familiar	as	the	arithmetic	
mean.	

(c)	Mode	 (i)	It	is	readily	comprehensible	
and	easy	to	calculate	
(ii)	It	is	not	at	all	affected	by	
extreme	values	
(iii)	It	can	be	found	for	open	
end	classes.	
(iv)	Since	Mode	is	the	most	
typical	value,	it	is	the	most	
descriptive	average.	

(i)	Mode	is	ill	defined.	
(ii)	It	is	not	based	on	all	
the	observations.	
(iii)	It	is	not	suitable	for	
further	mathematical	
manipulations.	
(iv)	As	compared	with	
A.M.,	it	is	affected	to	a	
greater	extent	by	
sampling	fluctuations.	

	
SELECTION	OF	AN	AVERAGE	
	 We	have	 seen	 that	 there	are	various	 types	of	 averages	and	each	one	of	
them	 has	 its	 own	 characteristics	 and	 usefulness.	 In	 the	 matter	 of	 selecting	 a	
suitable	 average,	 it	 is	 necessary	 to	 carefully	 understand	 the	nature	of	 the	data	
and	the	purpose	which	the	average	is	intended	to	serve.	Of	all	the	averages,	the	
arithmetic	mean	is	the	most	popular	and	is	commonly	used	in	statistical	work.	
	 Median	 and	 mode	 are	 particularly	 suitable	 when	 there	 are	 open	 end	
classes.	 When	 the	 ratios	 are	 to	 be	 averaged,	 GM	 provides	 the	 most	 reliable	
results.	
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	 Thus	 in	 the	 selection	of	 an	 average,	 a	 statistician	must	 use	 his	 common	
sense.	Since	arithmetic	mean	satisfies	all	the	characteristics	of	an	ideal	measure	
as	 laid	down	by	Prof.	 Yale,	we	may	 consider	 this	measure	as	 a	better	measure	
than	others.	
PARTITION	VALUES	OR	QUANTITIES	
	 The	 value	of	 variable	which	divides	 the	data	 (arranged	or	 ordered	data)	
into	 equal	 parts	 are	 called	 partition	 values	 or	 quartiles.	 More	 frequently	 used	
partition	values	are:	(a)	Quartiles,	(b)	Deciles	and	(c)	Percentiles.	
	
(a)	QUARTILES	
	 The	 three	 values	 which	 divide	 the	 data	 into	 four	 equal	 parts	 are	 called	
quartiles.	These	are	denoted	by	
Q1,	Q2	and	Q3	
Q1	=	First	quartile	
Q2	=	Second	quartile	
Q3	=	Third	quartile	
(b)	DECILES:	The	nine	values	which	divide	the	data	into	ten	equal	parts	are	called	
“Deciles”.	They	are	denoted	by	D1,	D2,	.	.	.	,	D9.	
(c)	PERCENTILES	
	 The	ninety-nine	values	which	divide	the	data	into	hundred	equal	parts	are	
called	percentiles.	They	are	denoted	by	P1,	P2,	.	.	.	,	P9.	
COMPUTATION	OF	PARTITION	VALUES	
	 Suppose	a	data	contains	‘n’	values	say	X1,	X2,	.	.	.	,	Xn,	arrange	the	data	into	
either	 ascending	 order	 or	 in	 descending	 order.	 The	 partition	 values	 can	 be	
defined	as	follows.	
(i)	‘n’	s	an	odd	number	

Quartiles	 Deciles	 Percentiles	

Q1=[(n+1)/4]th	term	value	
Q2=[2(n+1)/4]th	term	
value	
Q3=[3(n+1)/4]th	term	
value	

D1=[(n+1)/10]th	term	
value	
D2=[2(n+1)/10]thterm	
value	
D9=[9(n+1)/10]th	term	
value	

P1=[(n+1)/100]th	term	
value	
P2=[2(n+1)/100]th	term	
value	
P99=[99(n+1)/100]th	term	
value	

(ii)	n	is	an	even	number	

Quartiles	 Deciles	 Percentiles	

Q1=Next	to	(n/4)th	term	
value	

Q2=Next	to	(2n/4)th	term	
value	

Q3=Next	to	(3n/4)th	term	
value	

	

D1=Next	to	(n/10)th	term	
value	

D2=Next	to	(2n/10)th	term	
value	

D3=Next	to	(9n/10)th	term	
value	

	

P1=Next	to	(n/100)th	term	
value	

P2=Next	to	(2n/100)th	
term	value	

P99=Next	to	(99n/100)th	
term	value	
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Case	(b)	Discrete	Frequency	Distribution	
	 First,	construct	a	less	than	cumulative	frequency	table	for	the	given	data.	
The	partition	values	are	defined	as	the	values	of	variable	correspond	to	the	less	
than	cumulative	frequency	just	greater	than.	

Quartiles	 Deciles	 Percentiles	

N/4th	term	value	=	Q1	

2N/4th	term	value	=	Q2	

3N/4th	term	value	=	Q3	

N/10th	term	value	=	D1	

2N/10th	term	value	=	D2	

9N/10th	term	value	=	D3	

N/100th	term	value	=	P1	

2N/100th	term	value	=	P2	

99N/100th	term	value	=	
P99	

	
Case	(c)	Continuous	Frequency	Distribution	
	 Consider	 the	 less	 than	 cumulative	 frequency	 table	 for	 given	 continuous	
frequency	 distribution.	 Then	 identify	 (a)	 quartiles	 classes,	 (b)	 deciles	 classes,																		
(c)	percentile	classes	as	follows.	
Q1	class	=	The	classes	corresponding	to	the	less	than	cumulative	frequency.	Just	
greater	than	N/4th	value.	
Q2	class	=	The	classes	corresponding	to	the	less	than	cumulative	frequency.	Just	
greater	than	2N/4th	value.	
Q3	class	=	The	classes	corresponding	to	the	less	than	cumulative	frequency.	Just	
greater	than	3N/4th	value.	
D1	class	=	The	classes	corresponding	to	the	less	than	cumulative	frequency.	Just	
greater	than	N/10th	value.	
D2	class	=	The	classes	corresponding	to	the	less	than	cumulative	frequency.	Just	
greater	than	2N/10th	value.	
D9	class	=	The	classes	corresponding	to	the	less	than	cumulative	frequency.	Just	
greater	than	9N/10th	value.	
P1	class	=	The	classes	corresponding	to	the	 less	than	cumulative	frequency.	Just	
greater	than	N/100th	value.	
P2	class	=	The	classes	corresponding	to	the	 less	than	cumulative	frequency.	Just	
greater	than	2N/100th	value.	
P99	class	=	The	classes	corresponding	to	the	less	than	cumulative	frequency.	Just	
greater	than	99N/100th	value.	
	 With	usual	notations	the	partition	values	are	given	by	

Quartiles	 Deciles	 Percentiles	

Q1=L1+[(N/4-m1)/f1]c1	

Q2=L2+[(2N/4-m2)/f2]c2	

Q3=L3+[(3N/4-m3)/f3]c3	

	

D1=L1+[(N/10-m1)/f1]c1	

D2=L2+[(2N/10-m2)/f2]c2	

D9=L9+[(9N/10-m9)/f9]c9	

	

P1=L1+[(N/100-m1)/f1]c1	

P2=L2+[(2N/100-m2)/f2]c2	

P99=L99+[(99N/100-
m99)/f99]c99	
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Note:	It	should	be	noted	that	Q2	=	D5	=	P50	=	1	Median.	
	
(B)	Measures	of	Dispersion	(Variation)	
	 Averages	 or	 the	 measures	 of	 central	 tendency	 give	 us	 an	 idea	 of	 the	
concentration	of	 observations	 about	 the	 central	 part	 or	 the	distribution	 (data).	
An	average	does	not	completely	reflect	the	behaviour	of	observations	in	general.	
	 Consider	the	following	Series:-	
	 	 	 	 	 	 Total	 Mean	
1	 104	 106	 105	 103	 107	 525	 105	
2	 91	 95	 106	 112	 121	 525	 105	
3	 129	 118	 84	 124	 70	 525	 105	
	 In	all	these	cases,	we	see	that	n,	the	number	of	observations	is	5	and	the	
mean	x	is	105.	If	we	are	given	that,	the	mean	of	5	observations	is	105,	we	cannot	
from	 an	 idea	 as	 to	whether	 it	 is	 the	 average	 of	 first	 series	 or	 second	 series	 or	
third	 series	 or	 any	 other	 series	 of	 5	 observations	 whose	 sum	 is	 525.	 Thus	
measures	of	central	tendency	are	in	adequate	to	give	us	a	complete	idea	of	the	
data.	They	must	be	supported	and	supplemented	by	some	other	measures.	One	
such	measure	is	called	‘Measure	of	Dispersion’	or	‘Measure	of	variation’.	
	 Dispersion	means	the	scattered	ness	of	the	observations	in	the	given	data.	
It	may	be	defined	as’	the	extent	to	which	the	individual	values	fall	away	from	the	
mean	or	from	any	other	measure	of	central	tendency.	
	 Measure,	 which	 can	 sufficient	 measure	 the	 amount	 of	 variation	 or	
dispersion	in	the	data	is	called	a	Measure	of	variation	or	measure	of	Dispersion.	
	 We	 study	 dispersion	 to	 have	 an	 idea	 about	 the	 homogeneity	 or	
heterogeneity	of	the	data.	In	the	above	case,	series	(i)	is	more	homogeneous	(less	
dispersed)	 then	 series	 (ii)	 &	 (iii).	 Also	 we	 say	 that,	 series	 (iii)	 is	 more	
heterogeneous	(more	scattered)	than	the	series	(i)	or	(ii).		
	 The	various	measures	of	dispersion	frequently	used	are:	

(i) Range	
(ii) Quartile	deviation	or	(semi-Inter-quartile	range)	
(iii) Mean	deviation	and	
(iv) Standard	Deviation.	

(i)	Range	
	 The	simple	but	a	crude	measure	of	dispersion	is	Range.	It	is	defined	as	the	
difference	between	the	highest	and	lowest	values	in	the	series	(data).	
Case	(A)	Raw	data	
	 Suppose	 a	 raw	 data	 contain	 ‘n’	 observations.	 Then	 the	 range	 is	 the	
difference	between	largest	and	smallest	values	in	the	data.	
	 Range	=	Largest	Value	–	Smallest	Value	
Case	(B)	Discrete	frequency	distribution	
	 In	 this	 case,	 the	 range	 is	 the	 difference	 between	 the	 maximum	 and	
minimum	values	of	the	given	variable.	
Case	©	Continuous	frequency	Distribution	
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	 In	a	continuous	frequency	distribution	Range	is	defined	as	the	difference	
between	the	upper	boundary	of	the	highest	class	and	the	lower	boundary	of	the	
lowest	class.	
Example:		 (i)	Find	range	of	the	following	series.	
	 	 	 80,	90,	60,	63,	68,	100,	75,	89.	

							 (ii)	Calculate	Range	to	the	following	discrete	data.	
	 	 	 Variable	(x):	5	10	 15	 20	 25	
	 	 	 Variable	(f):	1			 5	 7	 4	 2	 	
	 	 (iii)	Find	range	to	the	following	distribution:	 	
	 	 Class:	 	 35-39	 40-44	 45-49	 50-54	 55-59	 	 	 	
	 	 Frequency:	 				1	 				5	 				10	 				4	 				3	
Solution		
	 (i)	Given	the	series	in	ascending	order	as		
	 	 60,	63,	68,	75,	80,	89,	90,	100.	
	 	 Here	the	largest	value	is	100	and	the	smallest	value	is	60.	 	
	 	 ∴Range	=	Largest	value	–	Smallest	Value.	
	 	 	 =	100	–	60	=	40.	

(iii) From	 the	 given	 discrete	 data,	 maximum	 value	 of	 variable	 =	 25,	
minimum			value	of	variable	=	5		
Range	=	Maximum	value	–	Minimum	Value		

	 	 	 =	25	–	5	=	20.		
	 (iii)	Given	that	the	highest	class	is	55-59.		
	 	 The	lowest	class	is	35	–	39.	
	 	 Upper	boundary	of	the	highest	of	the	highest	class	=	59.5	

Lowest	boundary	of	the	lowest	class	=	34.5	
	 	 Range	=	59.5	–	34.5	=	25	
Uses	of	Range		
	 Range	 is	 an	unsatisfactory	measure	of	 dispersion.	However,	 it	 is	 used	 in	
industrial	engineering	and	statistical	quality	control.	 It	 is	extra	only	useful	when	
measures	of	dispersion	are	to	be	calculated	repeatedly.	
(ii)	Quartile	Deviation	(Q.D.)	
	 It	is	a	measure	of	Dispersion	based	on	the	third	Quartile	(Q3)	and	the	first	
Quartile	(Q1).	It	is	defined	as		
	 	 Q.D.	=	Q3	–	Q1/2	
Since	it	is	half	of	the	difference	between	Range	of	quartiles	Q1,	Q3,	It	is	sometimes	
called	semi	inter	quartile	Range.	
	 The	computation	of	Quartile	deviation	is	based	on	the	computations	of	Q3	
and	Q1,	which	were	already	discussed	under	‘partition	values’.	
Example:	 (i)	 For	 the	 data	 given	 below	 regarding	 the	 monthly	 incomes	 of	 15	
employees				
																						in	a	firm,	find	the	Quartile	deviation.		
	 	 Income	(in	Rs.):	 132,	172,	104,	180,	105,	180		
	 	 	 	 	 137,	144,	144,	205,	207,	214	
	 	 	 	 	 212,	260,	250.	
	 	 (ii)	Compute	Quartile	deviation	from	the	following	data:	
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	 	 Variable	:	 10	 15	 20	 25	 30	 35	 40	 45	
	 	 Frequency:	 6	 15	 30	 40	 25	 15	 8	 2	
	 	
(iii)		 Calculate	Quartile	deviation	from	the	following	data:	
	 Wages:	 		 30-32	 32-34	 34-36	 36-38	 38-40	 40-42	
	 Labourers:	 				12	 				18	 			16	 			14	 			12							8	
	 Wages		 42	-	44	
	 Labourers:		 6	
Solution:	(i)	Arrange	the	given	data	in	ascending	order		
	 	 104,	105,	132,	137,	144,	144,	172,	180,	180,	
	 	 205,	207,	212,	214,	250,	260.	
	 	 The	number	of	observation	=	n	=	15	=	odd	number		
	 	 Q1	=	(n+1/4)th	term	value		
	 	 						=	(15+1/4)	=	4th	term	value	 	
	 	 					=	137	 	
	 	 Q3	=	(3(n	+	¼)th	term	value	
	 	 						=	(3(15+1/4)	=	12th	value	
	 	 						=	212.	 	
	 Q.D.	=	Q3	–	Q1	/2	=	212-137/2	=	75/2	=	37.5	Rupees.	
(ii)	Given	that	
Variable	x	 Frequency	f	 Less	than	cum.	f	
10	
15	
20	
25	
30	
35	
40	
45	

6	
15	
30	
40	
25	
15	
8	
2	

6	
21	
51	
91	
116	
131	
139	
141	

Total	 141	 -	
	
From	that	table	N	=	141	
	 	 N/4	=	141/4	=	35.25	
	 	 3N/4	=	3(141)/4	=	105.75	

Q1	=	The	value	of	the	variable	corresponding	to	the	 less	than	cum.	f	 just	
greater					
									than	N/4	value	=	20	
Q3	 	=	The	value	of	the	variable	corresponding	to	the	less	than	cum.	f	just	

greater		
											than	3N/4	-	value	=	30	
Q.D.	=	Q3	–	Q1	/2	=	30-20/2	=	10/2	=	5	

	(iv)	Given	that		
Wages	 Labourers	f	 Less	than	cum.	f	
30-32	 12	 12	=	m1	
32	–	34	 18	=	f1	 30	
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34	–36	
36	–	38	

16	
14	

46	
60	=	m3		

38-40	 12	=	f3	 72	
40-42	 8	 80	
42-44	 6	 86	
Total	 86	 -	
From	table	N/4	=	86/4	=	21.5	 	 	 11	=	32	
3N/4	=	64.5	 	 	 	 	 12	=	38	
	 	 	 	 	 	 C1	=	C3=	2	

Q1	=	11+(	N/4	-m1)/f1)	C1						
	 						=	32	+	(	21.5	–	12/18)2	
	 						=	32	+	1.0556	=	33.0556.		 	
Q3	=	13	+	(3N/4-m3/f3)	C3	
					=	38	+	(64.5-60/12)2	 	
					=	38	+	0.75	=	38.75	 	
	Q.D.	=	Q3	–Q1/2	=	38.75	–	33.0556/2	=	5.6944/2	
	 =	2/8472	
Quartile	Deviation	=	2.8472	
Uses	of	Quartile	Deviation	
	 It	is	a	superior	and	more	reliable	measure	than	the	range	as	in	makes	use	
of	 50%	 of	 the	 data.	When	 a	 frequency	 distribution	 contains	 open	 end	 classes,	
Q.D.	is	the	appropriate	measure	of	dispersion.	
(iii)	Mean	Deviation	(M.D)	
	 It	 is	defined	as	 the	arithmetic	mean	of	absolute	deviations.	 (Take	all	 the	
deviations	as	positive	and	 ignore	 sign)	of	observations	 from	an	average	 (Mean,	
Median	or	Mode)	Thus	we	have	

(a) Mean	deviation	about	Arithmetic	Mean	
(b) Mean	deviation	about	Median	
(c) Mean	deviation	about	Mode.	

Sometimes	we	may	 chose	 any	 arbitrary	 value	A	 instead	 of	 average.	Hence,	we	
may	have	mean	deviation	about	arbitrary	value	A.		
Case	(A)	Raw	data	
	 Suppose	a	data	contain	 ‘n’	observations	say	x1,	 x2,	……..xn.	 Let	 ‘A’	be	any	
arbitrary	values	(A	may	be	A.M.	or	Median	or	Mode.	Or	any	other	values),	then	
Mean	deviation	about	‘A’	is	given	by			
	 	 M.D.	=	Σ(x-A/N)	
(Read	symbol	--------	as	modulus	which	represents	absolute	values.	----	=	2	and	----
-	=	2	etc.)	
where	-------	is	the	sum	of	absolute	deviations	of	observations	from	‘A’	and	‘n’	is	
number	of	observations.	
Hints	for	computation	
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First	chose	the	value	of	A.	 If	 it	 is	an	average,	then	find	its	value.	Then	construct	
the	following	table.	
Value	 X	–	A	
x1,		
x2,	
.	
.xn	

x1-A	
x2-	A	
.	
.xn	-A		

Total	 Σ(x-A)	
M.D.	about	A	=	Σ(x-A)/N	
Case	(B):	Discrete	frequency	Distribution			
	 In	this	case	M.D.	is	defined	as	M.D.	=	Σ(x-A)/N	Where	Σ(x-A)	is	the	sum	of	
products	of	absolute	deviations	of	observations	from	‘A’	and	their	corresponding	
frequencies	‘N’	is	total	frequency.	
Here	x’	are	variable	values	and		
	 f’	are	corresponding	frequencies.			
	 A	is	any	arbitrary	value	or	an	average	value.	
Hints	from	computation:	Construct	the	table		
Variable	x	 Frequency	f	 (x-A)	 f(x-A)	
x1,		
x2,	
.	
.	=A	
.	
xk	

f1,		
f2,	
.	
.	
.	
fk	

	 	

Total	 N	 -	 Σ(x-A)	
Case	C:	Continuous	frequency	distribution	
	 Here	 also	 the	M.D.	 is	 defined	 same	as	 in	 the	 case	of	 discrete	 frequency	
distribution.	but	mid	values	of	classes	may	be	taken	instead	of	variable	values.	
	 	 M.D.	=	Σ	f(x-A)/N	
Where	x’s	are	mid	values	of	classes	
	 f’s	are	frequencies.	
	 N	is	total	frequency	
	 A	is	any	arbitrary	mid	value	or	an	average	value.	
Hints	for	computation	
	 Let	‘A’	is	any	arbitrary	value	or	an	average	value.	
Class	 Frequency	f	 Mid	value	x	 (x-A)	 f	(x-A)	
	 	 	 	 	
Total	 N	 -	 -	 Σ	f(x-A)	
	 	 	 M.D	=	Σ	f(x-A)/N	
Example:	(i)	Find	mean	deviation	about	mean	for	the	data	given	below.		
	 	 12,	17,	11,	18,	22,	27,	27,	27	
	 				(ii)	Calculate	mean	deviation	about	Median	from	the	following	discrete	
data.	 	
	 	 Variable	:		 7	 8	 9	 10	 11	 12	
	 	 Frequency:	 10	 15	 20	 10	 3	 2	
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(iii)	Compute	Mean	deviation	about	Mean	from	the	following	data.	

	 	 Marks:		 5-15	 15-25	 25-35	 35-45	 45-55	 		
	 	 No.	of		
	 	 Students		 1	 5	 14	 3	 2	
Solution:	(i)	Given	n	=	7	
X	 (x-	A.M)	
12	
17	
11	
18	
22	
27	
27	

7.14	
2.14	
8.14	
1.14	
2.86	
7.86	
7.86	

134	 37.14	
From	table	Σx	=	134	

	 A.M.	=	x	=	Σx/N	=	134/7	=	19.14	
	 M.D.	about	A.M.	=	Σ(x-x)/N	
	 	 	 =	37.14/7	=	5.3057	
	 	 M.D.	=	5.3057	
(ii)	Given	that		
Variable		 Frequency	f	 Less	than	cum	

f	
x-Median		 f(x-Median)	

7	
8	
9	
10	
11	
12	

10	
15	
20	
10	
	
2	

10	
25	
45	
55	
58	
60	

2	
1	
0	
1	
2	
3	

20	
15	
0	
10	
6	
6	

Total	 60	 -	 -	 57	
From	table	N/2	=	60/2=	30	
Median	=	9=	The	value	of	the	variable	corresponds	to	less	than	cum	f	just	greater	
than	N/2	value.	
M.D.	about	Median	=	Σf(x-Median)/N	
	 	 	 =	57/60	=	0.95	
(iii)	Given		
Marks	 No.	 of	

Students	f	
Mid	value	x	 Fx	 (x-x)	 f(x-x)	

5-15	
15-25	
25-35	
35-45	
45-55	

1	
5	
14	
3	
2	

10	
20	
30	
40	
50	

10	
100	
420	
120	
100	

20	
10	
0	
10	
20	

20	
50	
0	
30	
40	

Total	 25	 -	 750	 -	 140	
From	table	N	=	25;	Σ	fx	=	750	
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A.M.	=	x	=	Σ	fx/N	=	750/25	=30	
M.D.	about	A.M.	=	Σ	f(x-x)/N	=	140/25	=	5.6	
Uses	of	Mean	Deviation	
	 It	 is	 used	 as	 the	 appropriate	 measure	 of	 variation	 in	 many	 economic	
studies.	It	is	a	better	measure	of	dispersion	than	range	and	quartile	deviation	as	it	
properly	reflects	the	amount	of	variation	in	the	data.	It	has	a	vital	role	in	the	fore	
casting	business	cycles.	
(iv)	Standard	Deviation	(S.D.)	
	 It	 is	 defined	 as	 the	 positive	 square	 root	 of	 the	 arithmetic	 mean	 of	 the	
squares	of	the	deviations	of	the	given	observations	from	their	arithmetic	mean.	It	
is	 usually	 denoted	 by	 the	Greek	 letter	 small	 sigma	 ‘σ’.	 The	 square	 of	 standard	
deviation	is	known	as	the	variance	of	data	(σ2).	
Case	(A):	Raw	data	
	 Suppose	 a	 raw	 data	 contains	 ‘n’	 observations	 say	 x1,	 x2,	 .	 .	 .	 xn.	 The	
standard	deviation	is	defined	as	
Direct	formula:	σ	=				[Σ(x	–x)2]n	
Where	x	=	Σx/n	=	A.M.	
Simplified	formula	
σ	=				[Σx2/n]	–(x)2	
Short	cut	formula	
	 If	the	data	contains	larger	values,	then	we	can	use	this	short	cut	method	
to	find	S.D.	
	 σ	=	Σd2/n	–	(d)2	where	d	=	Σd/n	
Here	d	=	(x-A)		 	 ‘A’	is	an	arbitrary	value.	
Note:	(1)	Other	forms	of	formula	for	S.D.	are	given	by		

(a) σ	=	1/n	[Σx2	–	(Σx)2/n]	
(b) σ	=		1/n	[Σx2	–nx2]		where	x	=		Σx/n		

(3)	 for	 computational	 purpose,	 we	 generally	 use	 either	 simplified	 formula	 or	
short	cut	method	formula	for	S.D.	
Hints	for	computation	
	 Construct	the	following	tables:	
Simplified	formula	

x	 x2	
x1	
x2	
.	
.	
.	
xn	

x12	
x22	
.	
.	
.	

xxn2	
Σx	 Σx2	

Then	x	=	Σx/n	and	---	=	Σx2	/n	–(x)2	
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Short	cut	method	
X	 d	=	x-A	 d2	
x1	
x2	
.	
.	
.	
xn	
	

x1-A	=	d1	
x2	–A	=	d2	

.	

.	

.	
xn	–	A	=	dn	

d12	

d22	

.	

.	

.	
dn2	

	
Total	 Σd	 Σd2	

Find	d	=	Σd/n	then	A.M.	=	x	=	A	+	d	and		
σ	=	Σd2/n	–	(d)2	
Case	(B):	Discrete	frequency	Distribution		
	 Suppose	 x1,	 x2,	 …….	 xk	 are	 variable	 values	 and	 f1,	 f2	 ……	 fk	 are	 their	
respective	frequencies.	The	standard	deviation	is	given	by.	
Direct	method		
	 =	f(x-x)2/N	
	 where	x	=	Σfx/N	
	 N	=	Total	frequency	
Simplified	Method		

σ	=	Σfx2/N	–(x)2	where	x	=	Σfx/N	
Short	cut	Method	
	 If	data	contains	larger	values	on	variable	then	this	method	may	be	used.	
	 =	Σfd2/N	–	(d)2		 where	d	=	Σfd/N	
Here	d	=	(x-A)	A	is	any	arbitrary	value	x’s	are	variable	values		
In	this	case	the	A.M.	of	the	data	is	given	by	A.M.	=	x	=	A+d	
Hints	for	computation		
	 Construct	the	following	tables	
Simplified	Method	

Variable	x	 Frequency	f	 fx	 fx2	
	
	
	

	 	 	

Total	 N	 Σfx	 Σfx2	
	

A.M.	=	x	=	Σfx/N	
	 S.D.	=	σ	=	Σfx2/N	–	(x)2	
Short	Cut	Method	
Variable	x	 Frequency	f	 d	=	x-A	 fd	 fd2	

=	A	
	

	 	 	 	

Total	 N	 -	 Σfd	 Σfd2	
d	=	Σfd/N	 x	=	A	+d				
	 	 σ	=			Σfd2/N	–	(d)2	
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Continuous	frequency	distribution	
	 In	the	case	of	continuous	frequency	distribution,	the	formulae	are	same	as	
in	the	discrete	case.	But	the	difference	is	that	x’s	are	mid	values	of	class	intervals	
instead	of	variable	values.	
Direct	method	
	 σ	=	Σf(x-x)2/N	
where	x	=	Σfx/N,	Here	x’s	are	mid	values	of	classes.	
Simplified	Method	
	 σ	=	Σfx2/N-	(x)2,	Where	x	=	Σfx/N	
Hint	for	computation		
	 Construct	the	following	table	

Class	 Frequency	f	 Mid	values	x	 f(x)	 Fx2	
	
	

	 	 	 	

Total	 N	 -	 Σfx	 Σfx2	
	 ∴x	=	σ	=	Σfx/N	and		
	 σ	=	Σfx2/N	–	(x)2	
STEP	DEVIATION	METHOD	FOR	STANDARD	DEVIATION	
	 When	the	class	intervals	contain	larger	values,	we	may	use	this	method	to	
compute	S.D.	
By	this	method,	we	have			
	 	 A.M.	=	A	+	Cd	=	A	+	(Σfx/N)	C	
	 	 σ	={[Σfd2/N	–(d)2]N}C	
where	d	=	Σfx/N	and	d	=	x-A/C	
Here	x’s	mid	values	of	classes	‘A’	is	only	arbitrary	value	(generally	middle	of	the	
mid	values	may	be	chosen).	
	 ‘C’	is	length	of	the	class	interval.	Also,	the	variance	of	the	data	is	given	by			
	 	 σ	=	[Σfd2/N	–	(d)2]	c2	
Hints	for	computatranis		

Class	 Frequency	f	 Mid	value	x	 d	=	x-A/C	 fd	 fd2	
	 	 	 	

=	A	
	

	
	
	

	

Total	 N	 ------	 ------	 Σfd	 Σfd2	
	
Find	d	=	Σfd/N	their	A.M.	=	X	=	A	+Cd	

σ	=	{Σ	fd2/N	–	(d)2}C	
Remarks	 (1):	 Because	 of	 the	 availability	 of	 calculators,	 use	 all	 ways	 simplified	
formula	to	compute	S.D.	
	 (2)	 In	 the	 case	of	 continuous	 frequency	distribution,	when	we	are	 given	
equal	 classes,	 use	 always	 step	 deviation	 method	 instead	 of	 other	 method.	 It	
simplifie	the	computations.			
Example:-	(i)	Find	Mean	and	S.D.	of	the	following	data,			
	 	 12,	 6,	 8,	 4,	 10,	 15,	
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(ii)	Calculate	Mean	and	S.D.	of	
	 120,	 170,	 90,	 150,	 135,	 140,	 125.	
	
(iii)	Compute	Mean	and	S.D.	for	the	following	discrete	data.	
	 Variable	:		 0	 1	 2	 3	 4	 5	
	 Frequency:	 2	 3	 10	 15	 4	 1		
(iv)	Compute	mean	and	S.D.	for	the	following	data.	
	 Variable:	 49	 54	 59	 64	 69	 74		
	 Frequency:		 1	 4	 10	 15	 3	 2	 		
(v)	Calculate	Mean	and	S.D.	from	the	following	data	
	 Wages:	 	 40-50	 50-60	 60-70	 70-80	 80-90	 90-100	

No.	of	workeRs.	 10	 15	 25	 35	 8	 7	
(vi)	Find	Mean	and	S.D.	form	the	following	data	

Wage	Grades:		 15-25	 25-30	 30-50	 50-60	 60-100		
No.	of	Employees:	 7	 15	 28	 12	 8	

Solutions:	
(i)	Given	n	=	6	

x	 x2	
12	
6	
8	
4	
10	
15	

144	
36	
64	
16	
100	
225	

55	 585	
From	table	Σx	=	55	
And	Σx2	=	585	
A.M.	=	x	=	Σx/n	=	55/6	=	9.	
S.D.	=	σ	=	{Σx2/n	–	(x)2	
	 =	585/6	–	(9.17)2	

	 =	√97.5-84.0889	
	 =	√13.4111	=	3.6621.	
Hence,	Mean	=	9.17	and	S.D.	=	3.6621		
(ii)	 Since,	we	are	given	 larger	values,	we	any	use	short	cut	method	 to	compute	
S.D.	By	this	method	we	have	A.M.	=	A+d	
	 and	σ	=	Σd2/N	–	(d)2	
Where	d	=	Σd/n		 and	d	=	(x-A)	
Last	 A	=	135.	

X	 d=	(x-A)	 d2	
120	
170	
90	
150	
135	A	
140	

- 15	
- 35	
- 45	
- 15	
- 0	
- 5	

225	
1225	
2025	
225	
0	
25	



 65 

125	 - 10	 100	
Total	 - 15	 3825	

	
From	table	n		=	7	
	 	Σd	=	-15	
	 	Σd2	=	3825	
	 d	=	Σd/n	=	-15/7	
	 =	-2.14.	
A.M.	=	X	=	A	+	d	=	135	+	(-2.14)	
	 	 =	135	–	2.14	=	132.86.	
S.D	=	σ	=	Σd2/n	–(d)2	=	3825/7	–	(-2.14)2	
	 =	546.4286	–	4.5796	 =	541.849	 =	23.2777.	
Hence	A.M.	=	132.86	and		
S.D.	=	σ	=	23.2777	
(iii)	Given	
		

Variable	X	 Frequency	f	 fx1	 Fx2	
0	
1	
2	
3	
4	
5	

2	
3	
10	
15	
4	
1	

0	
3	
20	
45	
16	
5	

0	
3	
40	
135	
64	
25	

Total	 35	 89	 267	
	
From	table	
N	=	35;	Σfx	=	89;	Σfx2	=	267	
A.M.	=	x	=	Σfx/n	=	89/35	=	2.54	
S.D.	σ	=	{Σfx2/N	–	(x)2	
	 =	267/35	–	(2.54)2	
	 =	7.6286	–	6.4516	=	1.777	=	1.0849.	
Hence,	A.M.	=	2.54	and	S.D.	=	σ	=	1.0849.	
(iv)	Since,	we	are	given	larger	values	on	variable,	we	may	use	short	cut	method	to	
find	S.D.		
	 	 L.	of	A	=	64	
Variable	x	 Frequency	f	 d	=	x-A	 fd	 fd2	
49	
54	
59	
64	=	+	
69	
74	

1	
4	
10	
15	
3	
2	
	

-	15	
-	10	
-	5		
0	
5	
10	

- 	

-15	
-40	
-50	
0	
15	
20	

225	
400	
250	
0	
75	
200	

Total	 35	 ------	 -70	 1150	
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From	table	N	=	35,		 Σfd	=	-	70	 and	Σfd2	=	1150	
	 d	=	Σfd/N	=	-70/35	=	-2	
A.M.	=	X	=	A	+	d	=	64	+	(-2)	=	64-2	=	62	
S.D.	=	σ	=	fd2/N	–	(d)2	=	1150/35	–	(-2)2	
	 =	32.8571	–	4	=	28.8771	
	 =	5.3737.	
Hence	A.M.	=	62	and	S.D.	σ	=	5.3737.	
(V)	Given.	
Wages	in	Rs.	 No.	 of	

Workers	f	
Mid	values	x	 fx	 fx2	

40-50	
50-60	
60-70	
70-80	
80-90	
90-100	

10	
15	
25	
35	
8	
7	

45	
55	
65	
75	
85	
95	

450	
825	
1625	
2625	
680	
665	

20250	
45375	
105625	
196875	
57800	
63175	

Total	 100	 -----	 6870	 489100	
From	table	N	=	100.	
Σ	f	x	=	6870	and	Σfx2	=	489100	
	 A.M.	=	x	=	Σfx	/N		 	 =	6870/100	=	68.7	
	 S.D.	=	σ	=	Σfx2/N	–	(x)2	=	489100/100	–	(68.7)2	
	 	 =	4891	–	4719.69	 =	171.31	
	 	 =	13.0885	
Hence	A.M.	=	68.70	Rupees	and	S.D.	=	σ	=	13.09	Rupees.	
STEP	DEVIATION	METHOD	
Let	A	=	65		 and	C	=	10	(given)	
Class	 F	 Mid	 values	

x	
d=x-65/10	 fd	 fd2	

40-50	
40-50	
50-60	
60-70	
70-80	
80-90	
90-100	

	
10	
15	
25	
35	
8	
7	

10	
45	
55	
65	=	A	
75	
85	
95	

45	
-2	
-1	
0	
1	
2	
3	

	
-20	
-15	
0	
35	
16	
21	

	
40	
15	
0	
35	
32	
63	

Total	 100	 -	 --	 37	 185	
	
From	table	N	=	100,	C	=	10,	Σfd	=	37	and	Σfd2	=	185	
	 d	=	Σfd/N	 =		 37/100	=	0.37	
A.M.	=	X	=A	+	Cd	=	65	+	(10)	(0.37)	
	 	 	 =	65	+	3.7	
	 	 	 =	68.7	
S.D.	=	σ	=	{Σfd2/N	–	(d)2}C	
	 =	{185/100	–	(0.37)2}10	
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	 =	{	1.85	–	0.1369}10	=		 1.7131		 10	
	 =	(	1.3089)	(10)	=	13.089.	
Hence	A.M.=	68.70	Rupees	and	S.D	=	σ	=	13.09	Rupees.	
(vi)	Since,	we	are	given	unequal	class	intervals;	we	can	use	simplified	method	to	
compute	S.D.	
Wage	grades	

x	
No.	of	

Employees	f	
Mid	values	x	 fx	 fx2	

15-25	
25-30	
50-50	
50-60	
60-100	

7	
15	
28	
12	
8	

20	
27.5	
40	
55	
80	

140	
412.5	
1120	
660	
640	

2800	
11343.75	
44800	
36300	
51200	

Total	 70	 --	 2972.5	 146443.75	
	
From	table	=	N	=	70	
	 Σfx	=	2972.5	
	 Σ	fx2	=	146443.75	
A.M.	=	x	=	Σf	x/N	=	2972.5/70	=	42.46.	
S.D.	=	σ	=	Σfx2/N	–	(x)2	=	146443.75/70	–	(42.46)2	
	 =	2092.0535	–	1802.8516	
	 =	289.2019	=	17.0059	
Hence,	A.M.	of	wage	grade	=	42.46	and	S.D.	of	Wage	grade	=	17.01.	
	
Uses	of	standard	deviation	
	 S.D.	 is	 one	 of	 the	 most	 important	 and	 commonly	 used	 measure	 of	
dispersion.	It	is	often	used	in	advanced	statistical	analysis	particularly	in	testing	of	
hypothesis	and	statistical	quality	 control.	By	comparing	 the	standard	deviations	
of	two	or	more	series,	we	can	compare	the	degree	of	variability	or	consistency.	It	
is	used	to	compute	some	advance	statistical	measures	like.	

(1) Coefficient	of	skew	ness		
(2) Coefficient	of	kurtosis	
(3) Coefficient	of	correlation	
(4) Standard	Error	etc	

EMPIRICAL	RELATIONSHIPS	BETWEEN	MEASURES	OF	DISPERSION	
	 For	 	 a	moderately	 skewed	 distribution,	 the	 following	 relation	 ships	 hold	
good	

(1)	M.D.	=	4/5	σ	Where	M.D.	=	Mean	deviation.	
(2)	Q.D.	=	2/3	σ		 	 Q.D	=	Quartile	Deviation	
(3)	Q.D.	=	5/6	M.D.	 	 σ	=	Standard	Deviation	

COMPARISON	OF	THE	VARIOUS	MEASURES	OF	DISPERSION		
	 We	 can	 compare	 various	measures	 of	 dispersion	 according	 to	 the	 Chief	
characteristics	of	 an	 ideal	measure	of	dispersion	which	are	 given	by	Prof.	 Yule.	
The	 characteristics	 are	 the	 same	 as	 those	 for	 an	 ideal	 measure	 of	 central	
tendency.	
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Measures	of	Dispersion	 Advantages	 Disadvantages	
(a)	Range	 (i) It	is	the	simplest	

measure	of	
dispersion		

(ii) It	is	easy	to	
understand	

(iii) It	is	easy	to	
calculate	

(i) It	is	not	based	on	
all	the	
observations.	

(ii) It	is	not	rigidly	
defined.	

(iii) It	is	affected	by	
extreme	values.	

(iv) It	is	very	much	
affected	by	
fluctuations	of	
sampling.	

(v) It	is	not	suitable	
for	further	
mathematical	
manipulations.	

(vi) It	can	not	be	
calculated	for	
opened	classes.		

(b)	Quartile	Deviation		 (i) It	is	rigidly	
defined.	

(ii) It	is	easy	to	
calculate		

(iii) It	is	easy	to	
understand	

(iv) It	is	not	affected	
by	extreme	values	

(v) It	is	the	most	
appropriate	
measure	of	
dispersion	when	a	
frequency	
distribution	has	
open	and	classes.	

(i) It	is	not	based	on	
all	observations		

(ii) It	is	affected	by	
sampling	
fluctuation		

(iii) It	is	not	suitable	
further	
mathematics	
manipulations		

(iv) Since	it	is	based	
only	on	two	value	
in	the	data	it	is	not	
a	very	sensitive	
measure	of	
dispersion.		

(c)	Mean	Deviation	 (i) It	is	rigidly	defined	
(ii) It	is	based	on	all	

the	observations	
in	the	data.	

(iii) It	is	less	affected	
by	extreme	values.	

(i) It	is	not	easy	to	
calculate	

(ii) It	is	not	easy	
understand.	

(iii) It	is	not	suitable	
for	further	
mathematics	
manipulations.	

(iv) It	is	affected	
considerably	by	
sampling	
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fluctuations.		
	

(d)	Standard	deviation	 (i) It	is	well	defined	
(ii) It	is	based	on	all	

the	observations.	
(iii) It	is	suitable	for	

further	
mathematical	
manipulations.	
When	we	are	
given	two	or	more	
series	of	data,	the	
combined	
standard	deviation	
can	be	computed.	

(iv) It	is	less	affected	
by	sampling	
fluctuations.	

(v) It	is	one	of	the	
most	stable	
measures	of	
dispersion.	It	has	a	
vital	role	in	the	
theory	of	
statistics.		

(i) It	is	not	easy	to	
calculate.	

(ii) It	is	not	easy	to	
understand.	

(iii) It	is	affected	by	
extreme	values.	

(iv) It	can	not	be	
computed	for	
open	end	classes.	

	
PROPERTIES	OF	DISPERSION	
	 The	 following	 are	 the	 same	 of	 the	 important	 properties	 of	 standard	
deviation.	

1. S.D.	is	invariant	(unchanged)	under	change	of	origin	(d	=	x-A)	
2. It	is	not	invariant	under	change	of	scale	(i.e.	d	=	(x-A)/c)	
3. The	value	of	S.D.	is	always	positive.	
4. The	 value	 of	 S.D.	 is	 always	 less	 than	 or	 equal	 to	 range.	 (i.e)	 S.D.	 ≤	

Range.	
5. For	a	symmetrical	frequency	curve	(normal	curve),	the	S.D.	satisfy	the	

following	area	properties.	Suppose	x	be	the	A.M	and	σ	be	 the	S.D	of	
the	given	data.	Then	

(i) The	 interval	 (x-σ	 ,	 x+σ)	 covers	 68.27%	of	 the	 observations	 in	 the	
given	data.	

(ii) The	interval	(x-	2σ	,	x	+	2σ	)	covers	95.44%	of	the	observations,	in	
the	given	data.	

(iii) The	 interval	 (x-3σ	 ,	x	+	eσ	 )	Covers	99.73%	of	 the	observations	 in	
the	given	data.		

Thus	 the	 (iii)	 interval	 is	 better	 than	 other	 two	 intervals.	 These	 area	
properties	are	shown	in	the	following	figure.		
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Normal	curve	(Symmetrical	curve)		
	

	
	
6.	The	A.M.	of	first	‘n’	natural	numbers	is	(n+1)/2	and	the	S.D.	of	first	‘n’	natural	

numbers	is	(n2-1)/12.	
COMBINED	STANDARD	DEVIATION	
	 If	n1,	n2,	are	sizes	x1	and	x2	are	the	arithmetic	means,	andσ1	and	σ2	are	the	
standard	deviations	of	two	series,	then	the	standard	deviation	of	combined	series	
is	given	by,		
σ	=	n1σ1

2+	n2σ2
2+n2d12+n2d22/n1+n2	

where	d1	=	x1-x	 Here	x	=	n1x	+	n2	--/n1+n2	=combined	A.M.	
and	d2	=	x2-x	
	
EXAMPLE:	The	means	of	two	samples	of	sizes	50	and	100	respectively	are	54	and																														
50	and	the	standard	deviations	are	8	and	6.	Obtain	the	standard	deviation	of	the	
simple	of	150	observations	of	combined	series.	
Given	that	n1	=	50,	n2	=	100	x1	=	54,	x2	=	50	

σ1=	8,	σ2	=	6	
	

Combined	Arithmetic	mean	=	x	=	n1x1	+	n1x2/n1+n2	
	 	 	 	 =	50(54)+100(50)/50+100	
	 	 	 	 =	2700	+	5000/150	=	7700/150	=	51.33	
	 Consider		 d1	=	x1	–	x	=	64	–	51.35	
	 	 	 d2	=	x2	–	x	=	50	–	51.3	
	 Combined	standard	Deviation	σ	=		
	 50(64)+	100(36)+50(7.1289)+100(1.7689)/150	
	 =	7333.335/150	=	48.8889	=	6.9921	
Hence	combined	A.M.	=	x	=	51.33	and	combined	S.D	=	6.9921	
COEFFICIENT	OF	DISPERSION	(C.D.)	
	 So	for	we	have	studied	the	measures	of	dispersion	are	absolute	measures.	
They	are	not	useful	directly	for	comparing	the	variations	in	two	or	more	series	of	
data	 with	 different	 units.	 The	 following	 are	 some	 of	 the	 relative	 measures	 of	
dispersion	generally	known	as	co-efficient	of	dispersion	which	are	pure	numbers	
independent	of	the	units	of	measurement.		

1. C.D	based	upon	 range	=	Maximum	value	–Minimum	value/Maximum	
value	+minimum	value	

2. C.D	based	upon	quartile	deviation	=	Q3-Q1/Q3+Q1	
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Where	Q1	and	Q3	are	first	and	third	quartiles.	
3. C.D	 upon	 mean	 deviation	 =	 Mean	 deviation	 about	 average/Average	

from		
						which	it	calculated		
						Thus	we	have	C.D=	M.D/A.M	or	M.D/Median	or	M.D/Mode	etc.	

													4.	C.D	based	upon	standard	Deviation	=	S.D/Mean	=σ	/x.		
COEFFICIENT	OF	VARIATION	(C.V)	
	 It	 is	 relative	measure	 of	 dispersion.	 This	 concept	was	 first	 suggested	 by	
Prof:	 Karl	 Pearson.	 For	 comparing	 the	 variability	 of	 two	 or	 more	 series,	 we	
calculated	the	coefficient	of	variations	for	each	series.	
	 The	C.V	 is	defined	as	100	times	the	coefficient	of	dispersion	based	upon	
standard	deviation.		
	 (i.e.)		 C.V	=	(σ	/x)100	
In	other	wards,	C.V	is	the	percentage	variation	in	the	mean,	S.D.	being	considered	
as	the	total	variation	in	the	mean.	
	 The	 data	 with	 lesser	 C.V.	 is	 known	 as	 consistent	 data	 or	 Homogeneous	
data	 or	 data	 with	 less	 variation.	 The	 data	 with	 greater	 data	 C.V	 is	 known	 as	
inconsistent	data	or	Heterogeneous	data	or	the	data	with	more	variation.	
Example	
	 Two	 makers	 on	 the	 same	 job	 show	 the	 following	 results.	 Over	 a	 long	
period	of	time.		
	
	 Worker	A	 Worker	B	
Mean	time	of	completing	
the	job	(in	minutes		
S.D.	(in	minutes)	

30	
	
6	

25	
	
4	

	
(i) Which	worker	appears	to	be	more	consistent	in	the	time,	he	requires	

to	complete	the	job.	
(ii) Which	worker	appears	to	be	faster	in	computing	the	job?	

Solution:	We	find	C.V	for	worker	A	and	B	separately.		
Worker-A		 given	x	=	30,	σ	=	6	
	 	 C.V	(for	worker	A)	=	(σ/x)	=	100	=	(6/30)	100	=	20%	
Worker	–B	Given	x	=	25,	σ	=	4	
C.V	(for	worker	B)	=	n(σ/x)100	=	(4/25)100	=	16%	
	 Thus	 the	 C.V	 is	 larger	 for	 worker	 –	 A.	 Therefore	 worker	 –B	 appears	 to	
more	consistent		in	the	time,	he	requires	to	complete	the	job.	
	 Worker	–	B	taken	on	an	average	25	minutes	as	against	30	minutes	taken	
by	worker	–	A.	Therefore	worker	–	B	appears	to	faster	in	completing	the	job.		
MEASURES	OF	SKEWNESS	(Asymmetry)	
	 Literally	skew	ness	means	“Lack	of	symmetry”.	We	study	skewness	to	have	
an	idea	about	the	shape	of	the	frequency	curve	for	the	given	data.	we	know	that	
for	symmetric	cure,	the	value	of	A.M,	Median	and	mode	all	equal.	
	
	 A	frequency	distribution	is	said	to	be	skewed	distribution	if,		
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(i) Mean,	Median	and	Mode	are	not	equal.	(i.e.)	Mean	Median	Mode.		
(ii) The	quartiles	Q1	and	Q3	are	not	equidistant	from	Q2	or	median.	
(iii) The	 frequency	 curve	 is	 not	 symmetrical,	 but	 stretched	more	 to	 one	

side	than	to	the	other.	
(Or)	

	 The	 larger	part	of	 the	curve	 is	distributed	either	right	side	or	 left	side	of	
the	graphic	representation	of	data.	The	following	are	various	relative	measures	of	
skew	 ness	 called	 the	 “coefficient	 of	 skew	 ness”	 which	 are	 pure	 numbers	
independent	of	units	of	measurement.	
1.	Prof:	Karl	Pearson’s	coefficient	of	skew	ness	
	 	 	 A.M	-	Mode	 							x	-	Mode	
It	is	defined	as	Sk	=	--------------------		=		--------------				where		
	 	 	 							S.D.																							σ	
	 σ	is	the	standard	deviation.	
If	Mode	is	ill	defined,	then	use	the	emperial	relation,	we	get,		
	 	 3(A.M-	Median)												3(x-Median)	
	 Sk	=	------------------------	=	-----------------------	
																											S.D																																				σ	
The	value	of	this	coefficient	lies	between	
(-	3,	+	3)	
If	Sk	=	0,	then	the	frequency	curve	is	called	a	symmetrical	cure	or	a	normal	curve.	
	 If	A.M	>	Mode	 (or)	A.M	>	Median,	 then	 skew	ness	 is	 said	 to	be	positive	
and	the	curve	is	positively	skewed	curve.	
	 If	 A.M	 <	 Mode	 (or)	 A.M	 <	 median,	 then	 the	 skew	 ness	 is	 said	 to	 be	
negative	and	the	curve	is	negatively	skewed	curve.	
Symmetrical	Distribution	
	

	
Positively	skewed	Distribution	and	Negatively	skewed	Distribution	
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2.	Prof.	Bowley’s	Coefficient	of	skew	ness	
	 It	 is	a	measure	based	on	quartiles.	It	 is	also	known	as	quartile	coefficient	
of	skew	ness.	It	is	defined	as		
									Q3	+	Q1	–	2Q2	
Sk	------------------------		Where	Q1,	Q2	and	Q3	are	first,	second	and	third	quartiles.	
	 		Q3	–	Q1	
	 The	limits	of	this	measure	are	(-1,	+1)	
Note:	The	values	of	the	coefficients	of	skew	ness	obtained	by	above	two	methods	
are	not	comparable.		
3.	Moments	measure	of	skew	ness	
	 It	is	a	measure	based	on	central	moments.	By	this	method	the	coefficient	
of	skew	ness	is	given	by		
	 	 	 							µ3

2		 	 	 	
Sk	=	β1	=	---------	

																																											µ2
3	

where	µ2	=	∑	(x-x)3/n	=	third	central	moment.	
For	a	symmetrical	distribution	β1	=	0	
(1)	MEASURES	OF	KURTOSIS	
	 if	we	know	the	measures	of	central	tendency,	dispersion,	and	skew	ness,	
we	still	cannot	form	a	complete	idea	about	the	frequency	distribution.	In	addition	
to	 these	measures,	we	 should,	 know	one	more	measure	 called	 “convexity	 of	 a	
curve”	or	kurtosis,	which	was	introduced	by	Prof.	Karl	Pearson.		
	 Kurtosis	enables	us	to	have	an	 idea	about	the	flatness	or	peaked	ness	of	
the	frequency	curve.	There	are	three	types	of	Kurtosis	curves	namely,	 (a)	Lepto	
Kurtic	curve;	 (b)	Meso	Kurtic	 (Positive	Kurtosis)	 (or)	Normal	curve,	and	 (c)	Platy	
Kurtic	(Negative	Kurtosis)	curve	as	indicated	in	the	below	figure:		
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The	curve	of	the	type	(1)	is	more	peaked	than	the	other	two	curves,	which	
is	called	“Lepto	Kurtic	curve”.	The	curve	of	the	type	(2)	Which	is	neither	flat	not	
peak	 is	 called	 the	 Normal	 curve	 “(or)”	 Meso	 Kurtic	 curve.	 The	 curve	 type	 (3)	
which	is	flatter	than	the	normal	curve	is	called	platy	Kurtic	curve.	

A	 measure	 of	 Kurtosis	 is	 given	 by	 a	 coefficient	 β2,	 which	 is	 based	 on	
central	moments.	
	 						µ4																																									∑(x-x)2									
(i.e)	β2	=	-------		Where	µ4	=	--------------	
	 					µ2

2																																																n	
	 	 					 					∑(x-n/x)2	

													and	µ2	=	---------------	
																																															n	
If	β2	=	3,	then	the	curve	is	known	as	“Meso	Kurtic	come”		
If	β2	>	3,	then	the	curve	is	Lepto	Kurtic	curve	and		
If	β2	<	3,	then	the	curve	is	platy	Kurtic	curve	
	 Some	times	use	γ2	as	a	measure	of	Kurtosis,	which	is	given	by		
	 								γ2	=	β2	-3	
	 Thus	for	a	Meso	Kurtic	curve	γ2	=	0,	for	a	Lepto	Kurtic	curve	γ2	>	0	and	for	a	
platy	Kurtic	curve	γ2	<	0.	
Example		

(i) For	 a	 distribution	 the	 values	 of	 mean,	 median,	 mode,	 and	 S.D.	 are	
respectively	given	by		

												7.09,	7.19,	7.35	and	1.15:	
												Find	the	coefficient	of	skew	ness.	
(ii) Calculate	the	Bowley’s	coefficient	of	Skew	ness	for	the	following	data		

							Q1	=	6.37,	Q2	=	7.19	and	Q3	=	7.83.	
Solution:	(i)	Given	A.M	=	7.09	
	 	 		Median		=	7.19	 	
	 	 		Mode				=		7.35	and	S.D	=	1.15	
																																																																														A.M.-	Mode	
Karl	Pearsons	coefficients	of	Skew	ness	=	Sk	=	------------------	
																																																																																				S.D	
	
	 					7.09	–	7.35								-	0.26	
				Sk	=					--------------	=			-----------	=	-0.2261	
																					1.15																		1.15					

(iii) Give	Q1	=	6.37,	Q2	=	7.19,	Q3	=	7.83.	
																																																																					Q3	+	Q1	–	2Q2	

						Bowley’s	coefficient	of	Skew	ness	=	Sk	=	------------------------	
																																																																																		Q3	-	Q1	

	
	 	 	 	 7.83	+	6.37	–	2(7.19)	
	 	 	 		Sk	=	----------------------------	
																																																								7.83	–	6.37	
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																																													-	0.18	
																																								=	-----------	
																																														1.46	
																																								=	-	0.1233	
SOLVED	PROBLEMS	
(1)	Calculate	the	average	salary	paid	 in	 the	whole	 industry	using	the	data	given	
below:		

Income	(Rs)	groups	 60-80	 80-100	 100-200	 200-300	 300-600	
Number	of	firms	 16	 13	 12	 10	 14	

Average	No	of	workers	 4	 7	 5.25	 2.2	 1.5	
	
Note:	We	are	given	frequency	distribution	with	weights.	We	calculate	weighted	
arithmetic	mean.	

Class	 No:	of	
firms	Y	

Average	No	
of	workers	

Z	
Midpoint	X	

Total	no	of	
workers	
(weight)					
W	=	YZ	

Wx	

60-80	
80-100	
100-200	
200-300	
300-600	

16	
13	
12	
10	
14	

4	
7	

5.25	
2.2	
1.5	

70	
90	
150	
250	
450	

64	
91	
63	
22	
21	

4480	
8190	
9450	
5500	
9450	

Total	 -	 -	 -	 261	 37070	
																																									Σ	wx	
	 Weight	Mean	=-------------	
																																											W	
	 	 	 	 Σ	Wx									37070	
Therefore	Average	salary	=	----------	=	------------	=	142.03	
																																																	W																261	
Average	salary	of	workers	is	Rs.	142.03	
(2)	 (a)	Mean	of	100	 items	 is	50	and	their	standard	deviation	 is	4.	Find	sum	and	
sum	of	squares	of	all	the	items.	
(b)	The	mean	and	the	S.D.	of	a	sample	of	observations	were	calculated	as	40	and							
5.1	 respectively,	 by	 a	 student	 who	 took	 by	 mistake	 50	 instead	 of	 40	 for	 one														
observation.	Calculate	the	correct	mean	and	standard	deviation.	
Solution:	(a)	Given	that	x	=	50,	n	=	100,	σ	=	4		
	 Since	x	=	σ	x/n	=	(or)	Σ	x	=	nx	=	100	(50)	=	5000	
Also	σ	=	Σ	x2/n	–	(x)2		or	σ2	=[Σ	x2/N	–	(x)2]	
Substitute	the	values	of						,	x	and	σ,	we	get,				
	 	 	 						Σx2	
																														16	=	-------	-	(50)2	
																																							1000		
	 Σ	x2		 	
(i.e)	-----------	=	16	+	2500	=	2516	
											100	
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	 Σ	x2	=	(2516)	(100)	=	251600	
Hence	sum	of	items	=	Σ	x2	=	5000.	
Sum	of	squares	=	Σ	x2	=	251600	

(5) Given	that	x	=40,	σ	=	5.1	and	n	=	100	
								Σ	x	

	 Since	x	=				-------	or	Σ	x	=	nx	=	(100)		(40)		=	4000.	
																																	n	
	 	 	 Σ	x2		
	 						Also	σ2	=	------	-	(x)2	
																																					n	
	 	 						Σ	x2		
	 								(or)	----------	=	σ2	+	x2	or	Σ	x2	=	n	(σ2	=	(	x2)	)	
																																	n	
Therefore	Σ	x2	=	100	(5.1)2	+	(40)2]	=	100	(1626.01)	
	 While	calculating	the	sum,	the	student	took	50	instead	of	40.	 	
	 The	difference	between	correct	and	wrong	observation	=	50-40	=	10	
	 Correct	sum	=	Σ	x-	Difference	=	4000	-10	=	3990.	
	 	 	 		Correct	sum								3990	
	 Correct	A.M.	=	----------------	=	--------	=	39.90			
																																														n																	100					

The	 difference	 between	 the	 sum	 of	 squares	 of	 correct	 and	 wrong	
observations	is					
				(50)2	–	(40)2	=	2500	–	1600	=	900	

	 Correct	sum	of	squares	=Σ	x2	–	Difference	of	sum	of	squares		
	 	 	 	 =	162601	–	900	=	161702	
(3)	An	investor	buys	Rs.	1,200	wroth	of	shares	in	a	company	each	month.	During	
the	first	5	months	he	bought	the	shares	at	a	price	of	Rs	10,	Rs	12,	Rs	15,	Rs	20	
and	Rs	24	per	share.	After	5	months	what	is	the	average	price	paid	for	the	shares	
by	him.	
Solution:	Let	X	denotes	the	price	of	a	share.	The	distribution	of	shares	purchases	
during	the	first	five	methods	is	as	follows:-	

Months	 Price	per	share	in	
Rs.	 Total	Cost	fx	 No.	of	shares	

brought	f	
1st	
2nd	
3rd	
4th	
5th	

10	
12	
15	
20	
24	

1200	
1200	
1200	
1200	
1200	

1200/10=120	
1200/12	=	100	
1200/15	=	80	
1200/20	=	60	
1200/24	=	50	

From	table	Σ	f	=	N	=	410	
	 	 Σ	fx	=	6000	
	 A.M.	=	X	=	Σ	fx/N	=	6000/410	=	14.63	
Average	price	paid	for	the	shares	is	Rs.	14.63	
4.	For	a	certain	frequency	table,	which	has	only	been	partly	reproduced	here,	the	
mean	was	found	to	be	1.46.	
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No.	of	accidents	 0						1				2				3							4						5	 Total	
Frequency	(No.	of	days)	 46				?					?				25					10					5	 200	
	
Solution:-	Let	f1	and	f2	be	missing	frequencies.		
No.	of	accidents.	 Frequency	f	 fx	
0	
1	
2	
3	
4	
5	

46	
f1	
f2	
25	
10	
5	

0	
f1	
2f1	
75	
40	
25	

Total	 86	+	f1	+	f2	 140	+	f1	+	2f2	
But	given	that	Σ	f	=	N	=	200,	Also	X	=	Σfx/n	=	1.46	(is	given)	
Σ	fx	=	Nx	=	(200)	(1.46)	=	292	----------------------	(1)	
We	have	(86	+	f1	+	f2	)	=	200	-----------------------(2)	
From	(1),	f1	+	f2	=	200	–	86	=	114-----------------	(3)	
From	(2),	f1	+	2f2	=	292	–	140	=	152	-----------	(4)		
Solve	(3)	and	(4)	equations,	we	get	f1	and	f2.	consider		
Equation	(3),	f1	+	f2	=	114	
Equation	(4)	f1	+	2f2	=	152	
On	subtraction	–	f2	=	-	38	
Or	f2	=	38.	Substitute	f2	=	38	-----	(3)	we		
	 	 f1	+	38	=	114	
	 ∴f1	=	114	–	38	=	76	
	 Hence,	the	missing	frequencies	are	f2	=	38	and	f1	=	76	
(5)	The	mean	salary	paid	to	1000	employees	of	an	establishment	was	found	to	be									
Rs.	180.40	later	on,	after	disbursement	of	salary,	it	was	discovered	that	the	salary	
of	two	employees	was	wrongly	entered	as	Rs.	297	and	165.	The	in	correct	salaries	
were	Rs.	197	and	185.	Find	the	correct	Arthmetic	Mean.	
Solution:-	Given	that	x	=	180.40	and	nx	=	1000		
	 	 Since	x	=	Σ	x	/	n,	Σ	x	=	nx	
	 	 	 =	(100)	(180.48)	=	------------------	18040	
	 Since,	 two	 values	 were	 wrongly	 entered,	 consider	 the	 correction	 as,	
corrected	sum	Σ	x	=	Wrong	Σ	x	(-	Sum	of	wrong	values	,	+	Sum	of	correct	values)	
	 =	180400	–	(297	+	165)	+	(197	+	185)	
	 =	180400	–	262	+	382	
	 =	180	320	
	 	 	 					Corrected	Σ	x										180320	
	 Correct	Mean	=	---------------------	=	---------------	
																																															n																												1000	
	 	 	 	 	 	 =	180.32	
	 Correct	A.M.	is	Rs.	--------------	180.32	
(6)	 The	 mean	 weight	 of	 a	 student	 in	 a	 group	 of	 six	 students	 is	 119	 1bs.	 The	
individual	weights	of	five	of	them	are	115,	109,	129,	117	and	114	1bs.	What	is	the	
weight	of	the	sixth	student?	
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Solution:-	Given	that	x	=	119	and	n	=	6	
	 						Since	x	=	Σ	x/n	or	Σ	x	=	nx,		 we	get		 	
	 Σx	=	(56)	(119)	=	714,	Σx	=	714	=	Sum	of	six	observations		
The	sum	of	5	known	observations	is		
	 =	115	+	109	+	129	+	117	+	114	+	584	
The	value	of	six	observation	=	Sum	of	six	observations	–	Sum	of	5	observations	
	 	 	 	 =	714	–	584	=	130.	
The	weight	of	the	sixth	student	=	130	1bs.	
(7)	If	N	=	10,	x	=	12,	Σ	x2	=	1530,	find	the	coefficient	of	variation.	
Solution:	Given	that	x	=	12,	Σ	x2	=	1530	and	N	=	10	
																∴	Standard	Deviation	=	σ	=	Σ	x2	/	N	–	(x)2	
	 	 	 =	1530/10	–	(12)2	=	N/153	–144	=	√9	=	3.	
	 Coefficient	of	variation	(C.V)	
	 =	(σ	/x)	100	=	(3/12)	100	=	25	
	 Hence,	coefficient	of	Variation	=	25.	
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CORRELATION	AND	REGRESSION	
	 So	 far	 we	 have	 confined	 ourselves	 to	 univariate	 distributors.	 The	
frequency	 distribution	 involving	 only	 one	 valuable.	 We	 may,	 however,	 come	
across	certain	series	with	observations.	On	two	or	more	variables	simultaneously.	
For	Ex:	if	we	measure	the	heights	and	weights	of	a	certain	group	of	persons,	we	
shall	 get	 what	 is	 known	 as	 Bivariate	 distribution	 or	 Bivariate	 data.	 Here,	 one	
variable	 relating	 to	 height	 and	 other	 variable	 relating	 to	weight.	 Thus	we	may	
have	Trivariate	data	or	Multivariate	data	etc.		
	 In	a	bivariate	distribution,	we	may	be	to	 interested	to	find	out	 if	there	is	
any	correlation	or	co-variation	between	the	two	variable	under	study.	
	 If	change	 in	one	valuable	affects	a	change	 in	 the	other	variable,	 the	two	
variables	are	said	to	be	correlated	variable.	
	 If	 the	 increase	 change	 (or	 decrease	 change)	 in	 one	 variable	 results	 an	
increase	 change	 (or	 decrease	 change)	 in	 other	 variable,	 then	 the	 correlation	 is	
said	 to	 be	 positive	 Correlation	 or	 Direct	 Correlation.	 In	 this	 case	 the	 two	
variables	deviate	in	the	same	direction.		
	 Similarly	 if	 the	 increase	 change	 (	 or	 decrease	 change)	 in	 one	 variable	
results	or	decrease	change	(	or	 increase	change)	 in	the	other	variable,	 then	the	
correlation	is	said	to	be	Inverse	Correlation	or	Negative	Correlation.	In	this	case	
the	two	variables	constantly	deviate	in	the	opposite	directions.	
	
Ex:	(a)	Correlation	between		
(i)	Heights	and	weights.		
(ii)	Income	and	Expenditure	etc.,	are	cases	of	positive	correlation.				
(b)	The	correlation	between		

(i) Heights	and	Weights.	
(ii) Volume	and	pressure	of	a	perfect	gas.	
(iii) Sales	of	woolen	garments	and	the	day	temperature	etc.	are	the	cases	

of	negative	correlation.	
The	correlation	is	said	to	be	perfect	positive	or	negative	Correlation.	When	a	
change	in	one	variable	is	followed	by	corresponding	and	proportional	change	
in	other	variable.	

LINEAR	AND	NON-LINEAR	CORRELATION	
	 The	correlation	between	two	variables	is	said	to	be	linear	if	corresponding	
to	 a	 unit	 change	 in	 one	 variable	 there	 is	 a	 constant	 change	 in	 other	 variable.	
Consider	the	following	data	for	a	Linear	relationship.	
	 Y=	3	+	2x,	or	x	=	(-3/2)	+	(1/2)Y.	

X	 1	 2	 3	 4	 5	
Y	 5	 7	 9	 11	 13	

	
Here	for	a	unit	change	in	the	value	of	X,	there	is	constant	change	in	Y	and	

Vice-versa.	 Therefore	 the	 Correlation	 between	 X	 &	 Y	 is	 linear	 Correlation.	 In	
general	 two	 variates	 X	 and	 Y	 are	 said	 to	 be	 linearly	 correlated	 if	 there	 exits	 a	
linear	relation	ship	of	the	form.	
	 Y=	a	+	b	x	or,	x	=	α	+	βγ	are	slopes	of	straight	lines.	
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	 The	correlation	between	two	variables	is	said	to	be	Non-linear	correlation	
or	curve	linear	correlation	if	corresponding	to	a	change	in	one	variable,	the	other	
variable	does	not	change	at	a	constant	rate	but	at	fluctuating	rate.	In	such	cases,	
we	do	not	get	the	straight	line	graph	for	the	data.	
	 We	shall	confine	out	discussions	to	the	methods	of	ascertaining	only	liner	
correlation	between	two	variables.	
Methods	of	studying	Correlation:	The	following	are	commonly	used	methods	for	
studying	correlation	between	two	variables.	

(i) Scatter	Diagram	
(ii) Karl	Pearson’s	Co-efficient	of	Correlation	
(iii) Spear	Man’s	Rank	Correlation	Co-efficient.		
(iv) Co-efficient	of	con-current	deviation.	

(i)	Scatter	Diagram:	It	is	the	simplest	way	of	the	diagrammatic	representation	of	a	
Bivariate	data.	suppose	we	are	given	‘n’	pairs	of	observations	(x1,	y1)	 (x2,	y2)-----	
(xn,	 yn)	 of	 two	 variables	 x	 &	 y.	 If	 we	 plot	 these	 pairs	 of	 values	 as	 dots	 by	
considering	 x-values	 on	 x-values	 on	 x-axis	 and	 y	 values	 on	 y-axis	 then	 the	
resultant	diagram	is	called	scatter	diagram.			
	 From	 the	Scatter	Diagram,	we	 can	get	partial	 idea	about	 the	 correlation	
between	variables.	
	 In	a	scatter	diagram,	if	the	points	are	very	close	to	each	other	then	a	fairly	
good	amount	of	correlation	may	be	expected	between	the	variables.	If	the	points	
are	widely	Scattered	then	a	poor	correlation	may	be	expected	between	them.	
	 How	 over	 this	 method	 is	 not	 suitable	 if	 the	 number	 of	 observations	 is	
fairly	large.	
	 The	following	Scatter	diagrams	depict	different	forms	of	correlation.	
(ii)	Karl	Pearson’s	Co-efficient	of	Correlation:	Prof.	Karl	Pearson	(1867-	1936),	a	
British	 Biometnian	 suggested	 a	 measure	 of	 correlation	 between	 two	 variables	
which	 is	 know	 as	 Karl	 Pearson’s	 co-efficient	 of	 correlation.	 It	 is	 useful	 for	
measuring	the	degree	of	linear	relationship	between	the	two	variables	x	&	y.	It	is	
usually	denoted	by	rx	y.	It	is	also	called	product	moment	correlation	coefficient.	It	
is	 also	 called	 product	 moment	 correlation	 coefficient.	 It	 is	 defined	 as	 rxy	 =		
Cov(x,y)/	σx	σy	
where	Cov	(x,y)	=	Covariance	between	x	&	y	
	 	 σx	=	Standard	Deviation	of	x	
	 	 σy	=	Standard	Deviation	of	y	
consider	a	 set	of	 ‘n’	pairs	of	observations	 say	 (x1,y1)	 (x2,y2)--------	 (xn,yn)	of	 two	
variation	X	&	Y.	Then	we	have.	
	 	 [Σ(x-x)	(y-y)]	
	Cov	(x,y)	=	-------------------		
																																n	
	 						[Σxy	–	(x)	(y)]	
	 =	-----------------------	 	
			 																		n	
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													1												(Σx)	(Σ	y)	
	=		--			[Σxy	–		-----------------	]			(Simplified	Method)	
						m		 	 											n	 	
	 (y-x)2																		Σx2																				1																				(Σx2)	
σx	=	------------					or	----------	-	(x)2	=	--------	[Σx2	-	------------	]	
																n																						n																									n																							n	
																									y-x)2															Σx2																				1																				(Σx2)	
	And	Y	σy	=	------------	or	----------	-	(x)2	=	--------	[Σx2	-	------------	]	
																								n																						n																									n																							n	
	

											1																	(ΣY)2																							
																		=	-----	[	ΣY2	-	--------	]																		
																								n																					n	
																							3											Σx																		Σy	
	Where									-----	=	--------	and	y	=	------	and	n	=	number	of	pairs	of	observations		
																							x										n																							n	
	
	 By	substituting	expressions	for	Cov	(x,	y),	σx	and	σy	and	rxy,	we	get		
	
REMARK:	 The	 formulae	 (3)	 is	 quite	 convenient	 to	 apply	 for	 finding	 correlation	
coefficient,	provided	the	values	of	x	&	y	are	small.	
Hint	for	the	computations:	Construct	the	following	table	find	rxy.	

X	 Y	 X2	 Y2	 XY	
X1	
X2	
.	
.	
.	
Xn	

Y1	
Y2	
.	
.	
.	
Yn	

	 	 	

X	 Y	 X2	 Y2	 XY	
	
NOTE:	Of	we	want	to	find	the	values	of	cov	(x,y)	x,	&	y	separately	then	use	the	
following	formulas		 	 	
Example:	(i)	Find	the	Co-efficient	of	Correlation	between	the	age	of	husbands	(x)	
and	age	of	wives	(y)	
x	:		 23	 27	 28	 28	 29	 30	 31	 33	 35	 36	
y	:	 18	 20	 22	 27	 21	 29	 27	 29	 28	 29	
(ii)	 Calculate	 the	 co-efficient	 of	 correlation	 between	 x	 &	 y	 from	 the	 following	
data.	

	 SERIES	
X	 Y	

Number	of	pairs	of	observations	 15	 15	
Arithmetic	Mean	 25	 18	
Standard	Deviation	 3.01	 3.03	

Sum	of	squares	of	deviation	from	mean.	 136	 138	
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Sum	of	product	deviations	of	
X&	Y	from	other	respective	means	:	122	
(iii)	From	the	data	given	below	find	the	correlation	coefficient.	
	 Σxy	=	120	 Σx2	=	90,	 Σy2	=	80	and	n	=	10	
where	x	&	y	are	deviations	of	x	&	y	from	their	Arithmetic	mean	respectively.	
(iv)	Find	the	Correlation	coefficient	between	x	&	y	using	the	following	data.	
	 Σx	=	30,	 Σy	=	40,	 Σx2	=	650,	 Σy2	=	460	
	 Σ	xy	=	508	and	n	=	25	Also	from		
	 of	x	&	y	on	variable	of	x	and	Variance	of	y		
Solution:	(i)	Given		 n	=	10	
X	 Y	 X2	 Y2	 XY	
23	
27	
28	
28	
29	
30	
31	
33	
35	
36	

18	
20	
22	
27	
21	
29	
27	
29	
28	
29	

529	
729	
784	
784	
841	
900	
961	
1089	
1225	
1296	

324	
400	
484	
329	
441	
841	
729	
841	
784	
841	

414	
540	
616	
756	
609	
870	
837	
957	
980	
1044	

300	 250	 9138	 6414	 7623	
	
From	table	Σx	=	300,		Σy	=	250	
	 							Σx2	=	9138		Σy2	=	6414	 	
	 	 and	Σxy	=	7623	
	
																								(Σx)	(Σy)		
	 Σxy	-	---------------	
																														n	
xy	=	---------------------------------------------	
																(Σx)2																					(Σy)2	
			[Σx2	-	-----------	]	[Σy2	-	-----------]	
																				n																											n	
	
																	(300)	(25)			
						7623	-	-------------	
																							10	
=	------------------------------------------	
													(300)2																			(	250)2	
[9138	-	-----------]	[	6414	-	-------------]		
																10																										10	
Hence	the	Correlation	Coefficient		
	 Rxy	=	0.8176	



 83 

(ii)	Given	that	n	=	15,	x	=	25,	y	=	18	
	 σx	=	3.01;		 σy	=	3.03	
	 (x	–	x)2	=	136;		 (y	–	y)2	=	138	
	 (x	–	x)	 (y	–	y)	=	122	
											Σ	(x	–	x)	(y	–	y)	
xy	=	------------------------	
									[Σ(x	–	x)2]	[y	–	y)2]	
	
										122																			122							
=	---------------	=	---------------	
			(136)	(138)											18768	
												122	
=	--------------	=	0.8950	
						136.9964	
rxy	=	0.8905	
	
(iii)	Given	that	Σxy	=	120;	Σx2	=	90;	Σy2	=	80	and	n	=	10	
	 Here	x	&	y	are	deviations	from	arithmetic	means.	Therefore	we	have	
	 Σxy	=	Σ(x	–	x)	=	(y	–	y)	=	120	
	 Σx2	=	Σ(x	–	x)2	=	90	
	 Σy2	=	Σ(y	–	y)2	=	640	
	 n	=	10	
Hence;		
(iv)	Give	that	Σx	=	30,	Σy	=	40,	Σx2	=	650,	Σy2	=	460,	
	 Σxy	=	508	and	n	=	25	
	
SHOT	CUT	METHOD	BY	USING	CHANGE	OF	ORIGIN	
	 Consider	 a	 set	 of	 ‘n’	 pairs	 of	 observations	 (x1	 y1)	 (x2	 y2)	 .	 .	 .	 (x4	 y4)	 of	
variable	x	&	y.	Let	A	and	B	be	any	two	arbitrary	values	from	observations	of	x	and	
y	respectively	Define	U	=	x	–	A	and	V	=	y	–	B.	
	 Then	we	can	reduce	the	original	data	consists	of	large	values	on	x	and	y	in	
to	the	deviation	data	with	smaller	values	in	U	&	V.	The	coefficient	of	Correlation	
is	given	by		
In	this	case	(x,	y);	σ	x	&	σy	are	same	as		
Cov	(U,	V)	=	Cov	(U,	V)			
Some	times	we	may	choose	A	&	B	as	x	and	y	respectively.	In	such	case	we	have		
	 U	=	x	–	x		 and	v	=	y	–	y	
	 (sine	ΣU	=	Σ(x-x)		=	0)	
	 (								ΣV	=	(y	–	y)	=	0)	
HINT	FOR	CALCULATIONS	
	 X	 Y	 U=x		-	A	 V=y-B	 U2	 V2	 Uv		
	 =	A	 =	B	 	 	 	 	 	
Total	 --	 --	 U	 V	 U2	 V2	 UV		
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Example:	 Calculate	 correlation	 coefficient	 between	 the	 age	 of	 husbands	 x	 and	
age	of	wives	y.		
x	:	23	 27	 28	 28	 29	 30	 31	 33	 35	 36	
y	:	18	 20	 22	 27	 21	 29	 27	 29	 28	 29		 	
	 Solution:	Given	n	=	10;	let	A	=	28	and	B	=	29		
X	 Y	 U=	y-B	 V	=	y-B	 U2	 V2	 UV	
23	
27	
28	
28	
29	
30	
31	
33	
35	
36	

18	
20	
22	
27	
21	
29	
27	
29	
28	
29	

-5	
-1	
0	
0	
1	
2	
3	
5	
7	
8	

-11	
-9	
-7	
-2	
-8	
0	
-2	
0	
-1	
0	

25	
1	
0	
0	
1	
4	
9	
25	
49	
64	

121	
81	
49	
4	
64	
0	
4	
0	
1	
0	

55	
9	
0	
0	
-8	
0	
6	
0	
-7	
0	

Total	-	 -	 20	 -40	 173	 324	 43	
	 From	table	ΣU	=	20;	 ΣV	=	-	40	
	 	 						ΣU2	=	178;				Σv2	=	324	 	
	 	 ΣUV	=	43	and	n	=	10	
	 If	 rxy	 is	greater	 than	0.5	with	negative	sign	then	we	can	say	 that	 there	 is	
high	degree	of	negative	correlation	between	x	and	y.	
Similarly	we	can	say	about	less	degree	of	positive	correlation	and	less	degree	of	
negative	correlation	based	on	the	value	of	rxy	(i.e.	rΣ	0.5	with	negative	sign).	
(2)	Correlation	coefficient	is	independent	of	change	of	origin	and	scale.	
(3)	 If	 rxy	 =	 0	 then	 the	 given	 two	 variables	 x	 and	 y	 are	 called	 un-correlated	
variables.	
(4)	 Two	 independent	 variables	 are	 un	 correlated.	 But	 un	 correlated	 variables	
need	not	be	independent.	In	other	words	if	rxy	=	0	the	variable	x	and	y	need	not	
be	independent	in	this	case	there	may	be	non-linear	relationship	between	x	and	
y.	
Example:	Found	the	Correlation	co-efficient	between	x	and	y	from	the	following	
data.	
	 X:	 -3	 -2	 -1	 1	 2	 3	
	 Y:	 9	 4	 1	 1	 4	 9	
SOLUTION:	Given	n	=	6	
X	 Y	 X2	 Y2	 Xy	
-3	
-2	
-1	
1	
2	
3	

9	
4	
1	
1	
4	
9	

9	
4	
1	
1	
4	
9	

81	
16	
1	
1	
16	
81	

-27	
-8	
-1	
-1	
1	
27	

0	 28	 28	 196	 0	
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From	table	Σx	=	0,	Σy	=	28	

	 Σx2	=	28,	 Σy2	=	196	
	 Σxy	=	0	and	n	=	6	
	 Since	rxy	=	0	the	given	variables	are	un-correlated	variables.	But	we	know	
that	the	functional	relationship	between	x	and	y	is	x	=	x2	or	y	=	f(x)	=	x2	which	is	a	
quadratic	 function.	Hence	un-correlation	between	variables	 x	and	y	 implies	 the	
absence	of	linear	relationship	between	them	i.e.	un-correlated	variables	need	not	
be	independent.		
(ii)	Spear	mans	Rank	correlation	Coefficient	
	 Charles	 Edward	 Spearman,	 a	 British	 Psychologist	 introduced	 a	 formulae	
for	correlation	in	1904	which	is	based	on	ranks	of	observations	on	two	variables.	
Rank	correlation	coefficient	 is	useful	 for	 finding	correlation	between	qualitative	
characteristics	 such	 as	 beauty,	 honesty,	 intelligence,	 etc.	 Which	 cannot	 be	
measured	 by	 qualitatively	 but	 can	 be	 arranged	 serially	 in	 order	 of	 merit	 or	
proficiency	possessing	the	two	characteristics.		
	 We	associate	the	ranks	to	the	observations	on	each	variable	based	on	the	
order	merit.	Let	Rx	and	Ry	denote	the	ranks	of	observations	x	and	y	respectively	
for	a	pair,	consider	a	set	of	‘n’	pairs	of	observations.	Then	we	will	have	ranks	Rx	
and	 Ry	 for	 ‘n’	 pairs.	 Also	 let	 the	 difference	 between	 the	 ranks	 of	 a	 pair	 of	
observations	be	d	=	Rx	–	Ry.	The	spearman’s		
	 	 			6Σd2	
	 P	=	1	–	[------------]		Read	symbol	‘P’	as	Row	
																											n	(n2	–	1)			
	
where	d2	=	Sum	of	squares	of	differences	between	the	ranks	of	x	and	y	=	d1

2	+	d22	
+	….dn2		
	 n	=	Number	of	pairs	of	observations		
	 d	=	Rx	-	Ry	
NOTE:	 If	we	occurs	 for	 two	or	more	observations	 i.e.	 if	 these	 is	more	 than	one	
item	with	same	value	in	the	series	then	common	rank	is	the	average	of	the	ranks	
which	these	items	would	have	assumed	if	were	slightly	different	from	each	other	
and	the	next	item	will	get	the	rank	next	to	the	ranks	already	assumed.	In	this	case	
the	Spearman’s	Rank	Correlation	Co-efficient	is	given	by			
	 	 				6(Adj	Σd2)	
	 P	=	1	–	[---------------]			
																													n	(n2	–	1)	
	 Where	Adj	Σd2	=	Adjusted	Σd2	
	 	 (S13	–	S1)	 (S23	–	S2)									(S33-S3)	
							=			Σd2	+	---------------	+	--------------		+	-----------------	
																														12																							12																			12	
	
	 	 +	etc.	
	 Here	S1	is	the	number	of	times	first	tied	item	is	respected.		
	 S2	is	the	number	of	times	second	tied	item	is	respected	and	S3	-------	etc.	
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(2)	The	limits	of	Rank	correlation	Co-efficient	are	–1	and	+1		
(3)	 The	 values	 obtained	 by	 the	 two	 formulae	 viz.,	 Karl	 Pearson’s	 method	 and	
spearman’s	method	are	generally	different.	
Example:	(i)	A	firm	wanted	to	employ	some	accountant	10	candidates	appeared	
for	 an	 aptitude	 test	 and	 were	 assigned	 the	 following	 ranks	 by	 2	 different	
examinations.	
CANDIDATE:	A	 B	 C	 D	 E	 F	 G	 H	 I	 J	
Examiner	I	 			3	 2	 4	 1	 5	 7	 8	 6	 10	 9	
Examiner	II	 				2	 1	 3	 4	 6	 5	 7	 8	 9	 10
	 	
Is	there	any	concordance	in	the	Judgment	by	the	two	examiners?	
(ii)	Calculate	Spearman’s	Rank	Correlation	Coefficient	from	the	following	data.	
Student:	 1	 2	 3	 4	 5	 6	 7	 8	
Marks	in	
Accountancy:	15	 20	 28	 12	 40	 60	 20	 80	
	
Marks	in		
Statistics:	 30	 40	 45	 35	 52	 70	 43	 75	
	
(iii)	A	sample	of	12	fathers	and	their	sons	are	given	the	following	data	about	their	
height	in	inches.	
Father	(x)	 65				63				67				64				68				65				70				65				62				69				67				68			 	
Son							(y)	 68					66					68				65				69				66				68				65				71				67				68				70	 	 		
Compute	spearman’s		Rank	Correlation	coefficient.	
Solution	(i)	Given	n	=	10	
																						Ranks		 d	=	Rx	-	Ry	 d2	
Rx	 Ry	 	 	
3	
2	
4	
1	
5	
7	
8	
6	
10	
9	

2	
1	
3	
4	
6	
5	
7	
8	
9	
10	

1	
1	
1	
-3	
-1	
2	
1	
-2	
1	
-1	

1	
1	
1	
9	
1	
4	
1	
4	
1	
1	

Total	 -	 -	 24	
	
From	table	d2	=	24	
																6Σd2	
			=	1	–	[-------------]	 	
																n	(n2	–	1)	
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																	(6)	(24)	
					=	1	-	---------------	
															10(100	–	1)		
			
																144	
							=	1	-	--------	=	1	–	0.1455.	
																		990	
Spearman’s	Rank	Correlation	Co-efficient	P	=	0.8545	
Hence	we	can	see	that	these	 is	close	agreement	 in	the	Judgement	given	by	the	
two	examiners		
Given	n	=	8	
																							Ranks	Marks																																	Ranks			 	

d	=	Rx	-	Ry	
	
d2	Accountancy	 Statistics		 Rx	 Ry	

15	
20	
28	
12	
40	
60	
21	
80	

30	
40	
45	
35	
52	
70	
43	
75	

7	
6	
4	
8	
3	
2	
5	
1	

8	
6	
4	
7	
3	
2	
5	
1	

-1	
0	
0	
1	
0	
0	
0	
0	

1	
8	
0	
1	
0	
0	
0	
0	

Total	 --	 --	 --	 --	 2	
	
From	table	Σd2	=	2	
																													6Σd2																(6)	(2)	
	 P	=	1-	[-------------]	=	1	-	------------	
																									n	(n2	–	1)														8(64	–	1)	
	 											12	
												=	1	-	----------	=	1-0.0238	=	0.9762.	
																						504	
There	 is	 high	 positive	 rank	 correlation	 between	 subjects	 Accountancy	 and	
Statistics	with	sepe	to	marks	of	students.	
(iii)	Given	n	=	12	
	 In	 the	X	 –	 Series,	we	 see	 that	 the	 values	 68	occurs	 twice	 and	65	occurs	
there	times	similarly	in	the	y	–	series,	we	occurs	twice.	Here	we	have	problem	of	
tied	ranks.	
	 We	give	 common	 rank,	 of	 each	of	 these	 tied	observations.	Which	 is	 the	
arrange	of	the	ranks	which	these	values	would	have	taken	is	they	were	different	
Father	X	 Son	Y	 Rx	 Ry	 d	=	Rx	-	Ry	 d2	
65	
63	
67	
64	
68	
65	

68	
66	
68	
65	
69	
66	

8	
11	
5.5	
10	
3.5	
8	

5.5	
9.5	
5.5	
11.5	
3	
9.5	

2.5	
1.5	
0	
-1.5	
0.5	
-1.5	

6.25	
2.23	
0	
2.25	
0.25	
2.25	
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70	
65	
62	
69	
67	
68	

68	
65	
71	
67	
68	
70	

1	
8	
12	
2	
5.5	
3.5	

5.5	
11.5	
1	
8	
5.5	
2	

-4.5	
-3.5	
11	
-6	
0	
.5	

20.25	
12.25	
121.00	
36	
0	
2.25	

Total	 --	 ---	 ---	 ----	 205	
From	table	Σd2	=	205	
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SAMPLING	METHODS	
	 The	procedure	of	selecting	a	sample	from	a	population	is	called	sampling.	
That	 is,	 sampling	 is	 the	 procedure	 of	 selecting	 a	 number	 of	 in	 duals	 from	 a	
population	 in	a	particular	way.	Sample	 to	be	selected	 from	population	must	be	
representative	of	 the	 entire	 parent	 population.	 The	 size	 of	 a	 sample	 should	be	
such	 so	 as	 to	 facilitate	 a	 proper	 estimation	of	 the	 sampling	 error.	 Error	 due	 to	
sampling	 procedure).	 Sampling	 procedure	 can	 be	 compared	 to	 a	mirror,	which	
gives	a	reflection	true	to	the	original.	Thus	by	sampling,	we	try	to	get	a	statistical	
image	of	 the	population.	The	 first	and	 foremost	problem	of	 sampling	 is	how	to	
select	a	desirable	sample.	The	next	requirement	of		a	good	sampling	procedure	is	
that,	 it	 should	be	provide	as	much	 information	about	 the	population	as	 can	be	
obtained.			
	 The	 sampling	 techniques	 may	 be	 broadly	 in	 to	 two	 parts	 Viz.	 (a)	 Non-
probability	 sampling	 techniques	 or	 Non-Random	 sampling	 procedures	 and	 (b)	
probability	sampling	procedures	or	Random	sampling	techniques.		
Example:	 (i)	Representative	sampling.	

(ii)	Purposive	sampling.	
(iii)	Judgement	sampling	
(iv)	Quota–sampling	etc.	can	be	called	Non	–	probability	sampling		
								techniques.	

On	the	other	hand,	
(i) Simple	Random	sampling	
(ii) Stratified	Random	sampling	
(iii) Systematic	Random	sampling		
(iv) Multi-stage	Random	sampling	etc,	can	be	called	probability	or	Random	

sampling	techniques.	
Sometimes	the	sampling	techniques	such	as	Two-stage	Random	sampling	

and	
Multistage	Random	sampling	etc,	are	called	mixed	sampling	techniques.	
(a)	Non-probability	sampling	Techniques	
	 Representative,	 purpositive,	 Judgement,	 Quota	 sampling	 methods	 be	
called	non-probability	sampling	techniques,	since	the	common	feature	of	getting	
samples	 from	 above	 methods	 is	 not	 based	 on	 the	 probability	 by	 other	
considerations	 such	as	 common	 sense,	 experience,	 intuition	 and	expertise.	 The	
main	defect	of	such	sampling	methods	is	that	they	are	biased	sampling	methods,	
while	 selecting	 units,	 unconscious	 errors	 or	 Judgement,	 personal	 likes,	 dislikes,	
the	attitude	of	the	person	sampling	and	so	on	will	enter	and	what	is	worse	is	that	
is	there	is	no	objective	way	of	assessing	the	magnitude	of	these	errors.	
(i)	Representative	Sampling:	Many	procedures	based	on	 intuition	and	common	
sense	suggested	to	take	a	representative	sample.	The	sample	selected	in	general	
represent	a	characteristic	or	variable	and	may	not	represent	the	population	with	
respect	to	the	other	variables.	If	we	take	a	sample	of	a	school	students,	the	pupils	
in	the	first	grade	will	not	represent	the	school	with	respect	to	age,	where	as	they	
may	represent	the	school	with	respect	to	colour	of	the	eyes.	Thus	there	is	precise	
meaning	to	the	term	“representative	sample”.	The	bias	of	the	sample	can	never	
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be	determined	and	there	is	no	way	of	applying	statistical	techniques	to	get	good	
estimates	 of	 population	 characteristics,	 since	 the	 sampling	 method	 has	 no	
probability	basis.	
(ii)	 Judgement	Sampling:	 In	 this	method,	a	person	 is	 responsible	 for	 taking	 the	
sample	 after	 considering	 all	 the	 units	 of	 the	 population,	 makes	 a	 judgement	
selection	of	units	to	form	his	sample.	Such	a	person	must	have	long	experience	in	
conducting	surveys,	correct	grasp	of	objective	of	the	survey,	the	variables	under	
consideration	and	an	unbiased	attitude	in	order	to	use	his	judgement.	However,	
it	 is	 inevitable	 that	 bias	will	 enter	 the	 sample	 and	 since	 there	 is	 no	probability	
basis,	good	estimates	cannot	be	prepared.		
(iii)	Quota	 Sampling:	 This	 technique	was	 developed	by	 “GALLUP	CLOSELY”	 and	
others.	 This	 is	widely	 used	 in	 opinion	 polls	 or	 surveys.	 This	method	 also	 starts	
with	the	assumption	that	the	sample	should	be	scattered	over	the	population	to	
represent	 it	 fully.	 For	 that	 purpose	 the	 population	 is	 divided	 into	 a	 number	 of	
strata	and	total	sample	is	allocated	to	theses	strata	proportion	to	their	real	size	
or	 estimated	 size.	 Then	 investigators	 are	 fixed	 for	 each	 stratum	 (	 A	 group	 of	
homogeneous	units)	 and	 they	are	 given	 the	 sample	 size	 fixed	 for	 that	 stratum.	
They	are	given	instructions	about	certain	characteristics	(such	as	Age,	Sex,	Social	
Status	of	individuals	to	be	selected).	The	investigator	is	free	to	choose	particular	
respondents	subject	to	the	restrictions	that	the	quota	requirements	are	fulfilled.	
	 The	 main	 advantage	 of	 this	 method	 is	 that	 sample	 information	 can	 be	
collected	quickly	with	minimum	cost.	But	the	defects	are	that	the	sample	units	in	
different	 strata	 are	 selected	 in	 a	 biased	 way	 and	 since	 probability	 basis	 is	 not	
there,	we	cannot	get	cannot	get	good	estimates.	
(iv)	 Purposive	 Sampling:	 When	 a	 population	 can	 be	 divided	 into	 a	 number	 of	
groups	and	each	group	is	consisting	of	some	units	to	get	a	sample	of	units,	in	the	
first	 stage	 some	 groups	 are	 selected	 and	 then	 from	 the	 selected	 groups	 some	
units	are	selected	finally.	
	 To	get	purposive	 sample	 in	 general,	we	 choose	groups	which	we	 feel	 to	
represent	all	the	groups	considering	the	purposive	of	the	survey,	as	in	the	quota	
sampling,	investigators	are	allotted	to	all	selected	groups	to	select	and	interview	
some	units	 from	the	groups	such	that	their	quota	 is	accomplished.	Thus,	 in	this	
method,	bias	is	included	in	two	stages	without	any	way	of	assessing	that	bias.	
	 All	 methods	 described	 above	 are	 mean	 for	 taking	 samples	 from	
population	without	 using	 probability	 or	 Random	methods.	 As	 such,	 we	 cannot	
use	statistical	techniques	to	the	data	collected	by	these	methods	to	test	some	of	
the	hypothesis,	that	are	formulated	on	the	population.	The	data	collected	by	un-
Scientific	methods	is	not	useful	for	any	estimation.	
(b)	Probability	sampling	Techniques	or	Random	sampling	Techniques	
	 In	 this	method	 if	 selection,	 any	 unit	 of	 the	 population	 to	 enter	 into	 the	
sample	will	have	a	 fixed	probability	depending	on	 the	nature	of	 the	population	
and	 the	 statistical	 analysis,	 we	 intend	 to	 make	 on	 the	 data.	 When	 once	 the	
probability	model	is	fixed	by	mechanical	means,	it	eliminates	all	possible	human	
biases.	We	can	get	a	desirable	sample	by	these	methods.	
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	 It	is	very	easy	to	take	a	probability	based	samples	such	as	simple	Random	
sample,	 stratified	 Random	 sample	 or	 some	 multistage	 random	 sample	 by	
consulting	 a	 statistician.	Most	 of	 the	 social	 scientists,	 unfortunately	 forget	 this	
and	 conduct	 a	 sample	 survey	 without	 proper	 consideration	 for	 (i)	 Defining	
population	(ii)	Sampling	Design	to	adopted	and	(iii)	Sample	size	to	be	taken.	
	 Among	 different	 probability	 sampling	methods,	 the	 following	 are	widely	
used	methods	of	sampling:	

(i) Simple	Random	Sampling.	
(ii) Stratified	Random	Sampling.	
(iii) Systematic	Random	Sampling.	
(iv) Multi-State	Random	Sampling.	

(i)	 Simple	 Random	 Sampling:	 Simple	 Random	 Sampling	 is	 the	 technique	 of	
selecting	a	sample	of	‘n’	units	of	‘N’	units	of	the	population,	such	that	each	and	
every	 unit	 in	 the	 population	 has	 an	 equal	 and	 independent	 chance	 of	 being	
included	 in	 the	 sample.	 The	 sample	 obtained	 by	 using	 this	 method	 is	 called	
simple	random	sample.	But	some	writers	call	this	sample	as	Random	sample	also.	
(ii)	 Scheme	 of	 Sampling:	 The	 actual	 mechanism	 of	 selection	 of	 units	 into	 the	
sample	is	called	the	sampling	scheme.	There	are	different	sampling	schemes	for	
taking	a	simple	random	sample.	At	 this	point,	we	may	distinguish	between	two	
types	of	simple	random	sampling.	
	 We	may	select	 the	units	 into	 the	sample	successively	after	 replacing	 the	
selected	unit	before	the	next	draw,	 in	which	case	the	sample	obtained	 is	called	
simple	 Random	 sample	with	 replacement.	 In	 this	method	 a	 unit	 once	 selected	
may	repeat	again.	
	 If	the	unit	selected	in	any	draw	is	not	replaced	before	the	next	draw	and	
drawing	 of	 successive	 units	 are	 made	 only	 from	 the	 random	 units	 of	 the	
population	 at	 any	 draw	 the	 sample	 obtained	 is	 called	 “Simple	 Random	 Sample	
without	replacement”.	In	this	method,	a	unit	once	selected	is	put	outside	and	this	
will	not	be	duplicated.		
LOTTERY	 METHOD:	 The	 most	 primitive	 way	 of	 selection	 of	 a	 simple	 random	
sample	is	to	number	all	the	population	units	and	writing	all	these	‘N’	numbers	on	
each	of	 ‘N’	slips	of	paper	and	selecting	‘n’	slips	out	of	 ‘N’	slips	after	shuffling	of	
this	slips.	The	units	with	numbers	in	the	selected	slips	is	the	required	sample.	
	 The	 above	 procedure	 of	 numbering	 of	 the	 units	 of	 the	 population	 and	
then	 selecting	 ‘n’	 slips	 of	 paper	 from	 ‘N’	 slips	 is	 number	 some	 when	 the	
population	 size	 is	 large.	 Also	 shuffling	may	 not	 be	 possible	 in	 practice.	 Human	
bias	of	taking	slips	also	cannot	be	avoided	in	this	method.	
COIN	TOSSING	AND	DICE	THROWING:	By	tossing	coins	or	by	throwing	dice,	once	
can	select	a	random	sample.	But	this	procedure	is	not	useful	in	practice.	
Use	of	Random	Numbers:	To	avoid	the	human	bias	in	the	lottery	method,	we	can	
make	use	 of	 Random	numbers.	 It	 is	 the	most	 popular	 and	practical	method	 to	
select	 a	 simple	 random	 sample.	 Several	 lists	 of	 random	 numbers	 available	 in	
tables.	Some	of	the	random	numbers	tables	are		

(i) Tippets	Random	numbers	Tables	(1937)	
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(ii) Fisher	 R.A.	 and	 Yates,	 F.	 (1938)	 tables	 of	 Random	 numbers	 (in	
statistical	tables	for	Biological,	Agricultural	and	Medical	Research)	

(iii) Kendall	and	Babington	Smiths	(1939)	Random	number	tables.	
(iv) Interstate	Commerce	Commission	Random	numbers	tables	(1949)	
(v) Rand	corporation	(1955)	(Free	Press	Illinois)	Random	number	tables.	
(vi) Table	of	Random	numbers	by	C.R.	Rao,	Mitra	and	Mathai	 (The	Indian	

Statistical	Institute	Series,	Calcutta)				
In	the	method	also	we	first	number	all	the	units	of	the	population	from	‘1’	

to	‘N’	giving	one	and	only	one	number	of	each	unit.	If	‘N’	is	a	number	which	has	
‘K’	 digits	 by	 referring	 to	 the	 random	 number	 a	 table	 we	 write	 down	 ‘n’	 ‘k’	
digested	 random	 number	 less	 than	 ‘N’	 successively.	 In	 the	 sampling	 without	
replacement,	if	a	particular	random	number	already	noted	repeats,	it	will	not	be	
taken	again.	On	the	other	hand,	if	is	with	replacement,	repeated	number	also	will	
be	taken	again.	
ADVANTAGES	
1) Since	it	is	probability	sampling,	it	eliminates	the	personal	bias.	
2) The	ideal	simple	random	sample	is	reliable	instrument	of	investigation.	
3) It	requires	minimum	knowledge	of	population	in	advance.	
4) It	enables	us	 to	obtain	 reliable	and	maximum	 information	at	 least	 cost,	 less	

time	and	with	less	number	of	investigators.	
5) By	this	method,	it	is	easy	to	analyse	the	data	and	compute	standard	errors	for	

estimates.		
DISADVANTAGES	
1) It	 does	 not	make	 use	 of	 knowledge	 of	 population	 which	 a	 researcher	may	

have		
2) As	compared	to	stratified	Random	sampling;	it	has	larger	standard	errors	for	

the	estimates	based	on	same	sample.	
3) It	requires	a	complete	listing	of	the	population.	
4) If	the	sample	is	not	sufficiently	large,	then	it	may	not	be	representative	of	the	

population.	
(ii)	STRATIFIED	RANDOM	SAMPLING:	In	the	case	of	a	heterogeneous	population,	
simple	random	sampling	 is	not	useful.	 In	that	case	heterogeneous	population	 is	
divided	into	homogenous	sub-groups	or	strata	and	from	each	subgroup,	a	simple	
random	sample	is	drawn,	which	is	proportional	to	the	size	of	the	sub	group.	Thus	
stratified	Random	sampling	is	the	result	of	combination	of	purposive	and,	simple	
Random	sampling.	It	is	also	know	as	mixed	sampling	method.	The	sub	group	are	
formed	keeping	a	particular	object	in	view	and	to	ensure	homogeneity,	samples	
from	 each	 sub-group	 are	 selected	 at	 random.	 The	 sample	 obtained	 from	 this	
method	 is	 called	 “Stratified	 Random	 sample”.	 This	 method	 is	 widely	 used	 in	
practice.	
	 To	obtain	efficient	results,	the	allocation	of	sample	size	i,e.	the	number	of	
units	to	be	selected	from	each	stratum,	the	total	sample	size	is	given	is	done	in	
any	of	the	following	two	ways.	

(i) Proportional	Allocation.	
(ii) Optimum	Allocation.	
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For	ex:	Let	us	suppose	that	we	are	interested	in	getting	an	average	income	
per	 house	 hold	 in	 Tirupathi,	 on	 basis	 of	 a	 sample	 of	 size	 say	 100.	 If	 we	 adopt	
simple	 random	 sample	 method,	 it	 is	 possible	 that	 the	 sample	 obtained	 may	
contain	 all	 the	 rich	 house	 holds	 or	 poor	 house	 holds	 only.	 In	 which	 case	 the	
estimate	may	be	 very	 high	or	 very	 small.	On	 the	other	 hand,	 if	we	 stratify	 the	
population	on	the	basis	of	 the	assets	 the	house	hold	posses,	estimate	obtained	
may	be	more	precise.	
ADVANTAGES:	
1) It	 ensures	 representative	 character	 of	 the	 sample	 with	 respect	 to	 property	

which	forms	the	basis	of	classifying	units.	
2) It	yields	less	variability	than	simple	Random	sampling	and	Multi	stage	Random	

sampling.	
3) Characteristic	 of	 stratum	 can	 be	 estimated	 and	 hence	 comparisons	 can	 be	

made.	
4) Some	times	it	may	be	administratively	convenient	to	stratify	the	population,	

so	 that	 the	 conduct	 of	 the	 survey	 in	 each	 stratum	may	 be	 looked	 after	 by	
separate	agencies	for	separate	strata.	

DISADVANTAGES	
1) It	requires	accurate	information	on	proportion	of	population	in	each	stratum,	

other	wise	the	error	will	increase.	
2) If	such	lists	are	not	available,	it	may	be	costly	to	prepare	them.	
3) There	is	every	chance	of	faulty	classification.	This	will	increase	the	variability.	
(iii)	 Systematic	 Random	 sampling:	 Systematic	 Random	 Sampling	 is	 slight	
variation	 of	 the	 simple	 Random	 Sampling	 in	 which	 only	 the	 sample	 unit	 is	
selected	 at	 random	 and	 the	 remaining	 units	 are	 automatically	 selected	 in	 a	
definite	sequence	at	equal	spacing	from	one	another.	This	technique	of	drawing	
samples	 is	 usually	 recommended.	 If	 the	 complete	 and	 up	 to	 date	 list	 of	 the	
sampling	units.	This	requires	the	units	in	the	populations	to	be	ordered	in	such	a	
way	 that	 each	 unit	 in	 the	 population	 is	 uniquely	 identified	 by	 its	 order.	 For	
example,	the	names	of	persons	in	a	telephone	directory,	the	list	of	voters	etc.	
	 Let	 us	 suppose	 that	 ‘N’	 units	 in	 the	 population	 are	 arranged	 in	 some	
systematic	order	and	serially	numbered	from	1	to	‘N’	and	want	to	draw	a	sample	
of	size	n	from	it,	such	that	N	=	nk	or	K	=	N/n	
	 Where	‘K’	 is	called	the	sampling	interval.	Systematic	sampling	consists	as	
selecting	any	unit	at	 random	from	the	 first	 ‘K’	units	numbered	 from	1	 to	K	and	
then	selecting	every	K	the	unit	in	succession	subsequently.	
	 Systematic	 random	sample	appears	 like	a	 stratified	 random	sample	with	
one	unit	per	stratum.	
	
ADVANTAGES	
1) Systematic	 sampling	 is	 very	 easy	 to	operate	 and	 checking	 can	 also	be	done	

quickly.	
2) It	may	be	more	efficient	than	simple	Random	sampling	provided	the	sampling	

frame	is	complete	and	up	to	date.	



 94 

3) It	 saves	 time	 and	 labour	 relative	 to	 simple	 random	 sampling	 and	 stratified	
Random	sampling.	

DISADVANTAGES	
1) If	 the	 sampling	 frame	 is	 not	 complete	 and	 up	 to	 date,	 then	 systematic	

Random	sampling	is	inefficient.		
2) Systematic	 Random	 sampling	 gives	 biased	 results	 if	 there	 are	 periodic	

features	 in	 the	 sampling	 frame	 Selected.	 They	 are	 further	 sub	 divided	 into	
second	stage	units	and	again	a	sample	 is	selected.	Thus	a	random	sample	 is	
selected	at	each	stage.	The	Multi	Stage	sampling	with	two	stages	is	called	two	
stage	random	sampling.	Multi	stage	sampling	with	three	stages	is	called	There	
Stage	Random	Sampling	and	soon.	There	must	be	at	 least	two	stages	 in	this	
sort	of	sampling.	

For	example:	 If	 	we	are	 interested	 in	obtaining	a	 simple	of	 say	 ‘n’	house	holds	
from	particular	state	then	the	first	stage	units	may	be	Districts,	the	second	stage	
units	may	be	villages	in	the	Districts	and	third	stage	units	will	house	holds	in	the	
villages.	
ADVANTAGES	
1) It	 is	 more	 flexible	 sampling	 technique	 as	 compared	 to	 other	 methods	 of	

sampling.	
2) It	is	simple	to	carry	out	results	for	administrative	convenience.	
3) Since	 we	 need	 second	 stage	 sampling	 from	 only	 for	 those	 units	 which	 are	

selected	in	the	First	stage	sample,	it	saves	operation	cost.	
4) If	 complete	 and	 up	 to	 date	 sampling	 frame	 is	 not	 available	 then	we	 prefer	

Multi	stage	sampling	than	other	methods	of	sampling.	
DISADVANTAGES	
1) Errors	 are	 likely	 to	 be	 larger	 in	 the	Multi	 stage	 sampling	 than	 in	 any	 other	

random	sampling.	
2) Errors	increase	as	the	same	size	decreases	in	this	technique.	
3) The	 sampling	 is	 usually	 less	 efficient	 than	 a	 suitable	 single	 stage	 random	

sampling.	 There	 are	 several	 other	 advance	 methods	 of	 sampling	 in	 the	
literature.	Some	of	them	are.	

(i) Cluster	–	Random	Sampling.	
(ii) Multiphase	Random	Sampling.	
(iii) Ratio	method	of	Sampling.	
(iv) Regression	method	of	sampling.	
(v) Probability	proportional	to	size	or	PPS	sampling	etc.	

	
SAMPLING	AND	NON-SAMPLING	ERRORS	
	 The	errors	involved	in	the	collection,	processing	and	analysis	of	a	data	may	
be	broadly	classified	under	the	following	two	heads.	

(i) Sampling	Errors	and	
(ii) Non-Sampling	Errors.	

(i)	Sampling	ErroRs.	Sampling	errors	have	their	origin	 in	sampling	and	arise	due	
to	fact	that,	only	a	part	of	the	population	has	been	used,	to	estimate	population	
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parameters,	 and	 draw	 inferences	 about	 the	 population.	 As	 such	 the	 sampling	
errors	are	absent	in	a	complete	enumeration	survey.		
Sampling	biases	are	primarily	due	to	the	following	reasons.	
1.	FAULTY	SELECTION	OF	THE	SAMPLE:	Some	of	the	bias	is	introduced	by	the	use	
of	defective	 sampling	 technique	 for	 the	 selection	of	 a	 sample.	 This	bias	 can	be	
overcome	by	applying	any	one	of	random	sample	technique.	
2.	 SUBSTITUTION:	 If	 difficulties	 arise	 in	 enumerating	 a	 particular	 sampling	 unit	
included	in	the	random	sample,	the	investigators	usually	substitute	a	convenient	
number	 of	 the	 population.	 This	 obviously	 leads	 to	 some	 bias	 since	 the	
characteristics	 possessed	 by	 the	 substituted	 unit	 will	 usually	 be	 different	 from	
those	possessed	by	the	unit	originally	included	in	the	sample.		
3.	 FAULTY	 DEMARCATION	 OF	 SAMPLING	 UNITS:	 Bias	 due	 to	 defective	
demarcation	of	 sampling	units	 is	 particularly	 significant	 in	 area	 surveys	 such	as	
agricultural	experiments	 in	the	field	or	crop	cutting	survey	etc.,	 In	such	surveys,	
while	dealing	with	border	line	cases,	it	depends	more	or	less	on	the	descretion	of	
the	investigator	whether	to	include	them	in	the	sample	or	not.	
NON-SAMPLING	ERRORS	
	 As	distinct	from	sampling	errors	which	are	due	to	the	inductive	process	of	
inferring	 about	 the	 population	 on	 the	 basis	 of	 the	 sample,	 the	 non-sampling	
errors	primarily	arise	at	the	stage	of	observation,	ascertainment	and	processing	
of	the	data	and	are	thus	present	 in	both	the	complete	enumeration	survey	and	
the	sample	survey.	Thus,	 the	data	errors	would	still	be	subject	 to	non-sampling	
errors	 whereas,	 data	 obtained	 in	 a	 sampling	 survey	 would	 be	 subject	 to	 both	
sampling	and	non-sampling	errors.	
	 Non-sampling	errors	can	occur	at	every	stage	of	the	planning	or	execution	
of	census	or	sample	survey.	Non-sampling	errors	arise	from	the	following	factors.	
1.	Faulty	Planning	or	Definitions:	 The	planning	of	a	 survey	consists	 in	explicitly	
stating	the	objectives	of	the	survey.	These	objectives	are	then	translated	into		
(i)	 a	 set	 of	 definitions	 for	 the	 characteristics	 for	 which,	 the	 data	 are	 to	 be	
collected	and		
(ii)	into	a	set	of	specifications	for	collection,	processing	and	publishing.		
2.	 Response	 Errors:	 These	 errors	 are	 introduced	 as	 a	 result	 of	 the	 responses	
furnished	by	the	respondents	and	may	be	due	to	any	of	the	following	reasons.	
(i) Response	errors	may	be	accidental.	
(ii) Interviewed	 person	 may	 upgrade	 his	 education	 intelligence	 quotient,	

occupation,	 income	 etc.	 or	 down	 grade	 his	 age,	 thus	 resulting	 in	wrong	
answers.	

(iii) Quite	 often,	 in	 order	 to	 safeguards	 one’s	 self	 interest,	 one	 may	 give	
incorrect	information.	

(iv) Bias	may	be	due	to	interviewer.	
(v) Failure	of	respondents’	memory.	
3.	 Non-	 response	 Bias:	 Non-response	 biases	 occur	 if	 full	 information	 is	 not	
obtained	on	all	the	sampling	units.	
4.	Errors	 in	Coverage:	 If	 the	objectives	of	 the	survey	are	not	precisely	stated	 in	
cleaned	it	terms,	this	may	result	in	(i)	the	inclusion	in	the	survey	of	certain	units	
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which	are	not	to	be	included	or	(ii)	the	exclusion	of	certain	units	which	were	to	
be	included	in	the	survey	under	the	objectives.	
5.	 Compiling	 Errors:	 Various	 operations	 of	 data	 processing	 such	 as	 editing	 and	
coding	 of	 the	 response,	 punching	 of	 cards,	 tabulation	 and	 summarizing	 the	
original	 observations	 made	 in	 the	 survey	 are	 a	 potential	 source	 of	 error	
compilation	errors	are	subject	to	control	through	verification,	consistency	check	
etc.,			
6.	 Publication	 Errors:	 Publication	 errors	 i.e.,	 the	 errors	 committed	 during	
presentation	and	printing	of	 tabulated	 results	are	basically	due	 to	 two	sources.	
The	first	refers	due	to	the	mechanics	of	publication.	The	proofing	error	and	the	
like.	The	other,	which	 is	of	more	serious	nature,	 lies	 in	the	failure	of	the	survey	
organisation	to	point	out	the	statistics.		
REMARKS	
1) In	a	sample	survey,	non	sampling	errors	may	also	arise	due	to	defective	frame	

and	faulty	selection	of	sampling	units.	
2) It	 is	obvious	 that	 the	non-sampling	errors	are	 likely	 to	be	more	 serious	 in	a	

complete	census	as	compared	to	a	sample	survey,	since,	 in	a	sample	survey	
the	non-to	a	sample	survey,	 in	a	sample	survey	the	non-sampling	errors	can	
be	 reduced	 to	 a	 greater	 extent	 by	 employing	 qualified	 trained	 and	
experienced	 personnel,	 better	 supervision	 and	 better	 equipment	 for	
processing	and	analysing	 relatively	 smaller	data	as	 compared	 to	a	 complete	
census.	

3) Quite	often,	the	non-sampling	error	in	a	complete	census	is	greater	than	both	
the	 sampling	 and	 non-sampling	 errors	 taken	 together	 in	 a	 sample	 survey,	
obviously	 in	 such	 situations,	 sample	 survey	 is	 to	 be	 preferred	 to	 complete	
enumeration	survey.	
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INDEX	NUMBERS	
	
Necessity	 of	 Index	 Number:	 We	 know	 that	 generally	 the	 prices	 of	 various	
commodities	differ	from	time	to	time.	Similarly	we	can	see	the	changes	such	as	
rising	 and	 falling	 in	 industrial	 production	 business,	 bank	 deposits,	 exports	 and	
imports	of	a	country,	intelligence	of	student	for	different	time	periods	etc.,	Thus	
it	is	important	at	every	stage	to	ascertain	the	change	in	price	level	or	production	
etc.,	 so	 that	 the	 Government	may	 take	 it	 into	 account	 to	 fix	 wages,	 Dearness	
allowances	and	soon.	
	 Thus	there	is	a	necessity	to	find	a	number	which	indicates	the	price	level	
at	 any	 given	 period	 compared	 to	 the	 price	 level	 at	 some	 standard	 period	 or	 a	
number	which	 indicates	 production	 level	 at	 any	 given	 period	 compared	 to	 the	
production	level	at	some	previous	standard	period.	Such	a	number	can	be	called	
an	index	number.			
	 Index	 numbers	 are	 specialised	 statistical	 measures	 to	 find	 the	 average	
change	 in	 a	 group	 of	 related	 variables	 over	 two	 different	 situations.	 These	 are	
useful	 for	 comparing	 one	 group	 with	 another	 related	 group	 of	 variables.	 The	
group	of	variables	may	be		
(i)	The	prices	of	different	commodities	(ii)	the	production	of	different	sectors	of	
an	industry	(iii)	the	marks	obtained	by	a	student	in	different	subjects	(iv)	sales	(v)	
imports	and	exports	etc.,		
	 Historically	the	first	Index	number	was	constructed	in	1764	to	compare.	It	
----	 price	 Index	 in	 1750	 with	 the	 price	 level	 in	 1500.	 In	 daily	 news	 papers	 like	
Financial	 express	 from	 Calcutta,	 Economic	 times	 from	 Bombay	 etc.,	 We	 come	
across	 several	 kinds	of	 index	numbers	 such	 as	 the	 cost	 of	 living	 index	number,	
whole	sale	price	 index	number,	 industrial	production	 index	number,	agricultural	
production	index	number	and	index	numbers	for	imports	and	exports	etc.		
Definition	of	Index	Numbers:	Index	number	can	be	defined	as	a	number	which	is	
useful	 to	 compare	 the	 level	of	 a	 certain	phenomenon	at	 any	given	period	with	
that	 of	 the	 same	 phenomenon	 at	 same	 standard	 period.	 Various	 definitions	 of	
Index	numbers	are	given	by	various	authors	are:		
1.	“An	 Index	number	 in	a	statistical	measured	designed	to	measure	the	relative	
change	 in	 a	 variable	 or	 group	 of	 related	 variables	 with	 respect	 to	 time,	
geographical	location,	or	other	characteristics.	

-	Spigel	
2.	 “Index	numbers	are	devices	 for	measuring	differences	 in	 the	magnitude	of	a	
group	of	related	variables”.	

-	Croxton	and	Cowden	
3.	 Index	 Numbers,	 by	 which	 changes	 in	 the	 magnitude	 of	 phenomenon	 are	
measured	from	time	to	time	or	from	place	to	place.	

-	Horace	Secrist.	
i.e.	Index	Number	may	be	described	as	a	specialised	statistical	measure	to	show	
the	time.	Here	the	variables	may	be		
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(i) The	price	of	particular	commodity	or	group	commodities.	
(ii) The	 volume	 of	 trade,	 exports	 and	 imports,	 agriculture	 or	 industrial	

production,	sales	in	a	departmental	store	etc.,		
(iii) Cost	 of	 living	 of	 persons	 belonging	 to	 a	 particular	 income	 group	

profession	etc.,	
Uses	of	Index	Numbers:	Some	of	important	uses	of	Index	number	are:		

(i) Index	Number	are	used	 to	 fix	 the	wages	and	dearness	 allowances	of	
employees	by	the	Government.	

(ii) Index	 Number	 are	 used	 to	 forecast	 the	 business	 conditions	 in	 the	
business	activities.	

(iii) Price	 Index	 Number	 are	 used	 to	 show	 the	 changes	 in	 the	 price	
structure.	

(iv) Quantity	Index	Numbers	indicate	the	rise	or	fall	of	production,	volume	
of	trade	exports	and	imports.	

(v) Index	 Number	 are	 used	 to	 judge	 the	 real	 net	 increase	 in	 National	
income.	

(vi) Index	Number	are	used	to	asses	efficiency,	intelligence	of	students	etc.	
The	Index	Numbers	are	sometimes	called	‘Economic	Barometers’	because	

they	 pressure	 of	 economic	 behaviours	 just	 as	 in	 physics	 and	 chemistry	
barometers	 measure	 atmosphere	 or	 pressure	 of	 gases.	 Index	 Numbers	 play	 a	
vital	role	in	the	decision	making	analysis.	
Problems	involved	in	the	construction	of	Index	Numbers	
	 The	following	are	the	some	of	the	problems	that	arise	in	the	construction	
of	 index	 numbers.	 These	 problems	 need	 a	 careful	 study	 before	 starting	
construction.	
(a)	Purpose	of	the	 Index	Numbers:	The	purpose	of	an	 Index	number	should	be	
clearly	 and	 unambiguously	 stated,	 since	 most	 the	 later	 problems,	 will	 depend	
upon	 the	purpose.	More	over,	precise	 statement	of	 the	purpose	usually	 settles	
some	 related	problems,	 ex,	 if	 the	purpose	of	 index	numbers	 is	 to	measure	 the	
changes	 in	 the	 production	 of	 steel	 (say),	 the	 problems	 of	 selection	 of	 items	
(commodities)	is	automatically	settled.	
(b)	 Choice	 of	 items:	 This	 depends	mainly	 for	 the	 purpose	 for	 which	 the	 index	
number	 is	 prepared.	 According	 to	 the	 statement	 of	 purpose	 select	 only	 those	
items	which	are	relevant	to	the	index.	For	example,	if	the	purpose	of	a	index	is	to	
measure	 the	 cost	 of	 living	 of	 low	 income	 group	 people,	 we	 should	 select	 only	
those	items	which	are	consumed	by	persons	belonging	to	this	group.	For	such	an	
index,	 we	 should	 not	 take	 prices	 of	 luxury	 goods	 such	 as	 cars,	 scooters,	
refrigerators,	television	sets	etc.	
(c)	 Choice	 of	 the	 base	 period:	 The	 period	 with	 the	 comparison	 of	 relative	
changes	 in	 the	 level	of	a	phenomenon	are	made	 is	called	 ‘Base	period’	and	the	
index	for	this	period	is	always	taken	as	100.	the	base	period	should	be	a	‘normal	
Period’.	It	means,	base	period	should	be	free	from	all	sorts	of	abnormalities	such	
as	 economic	 boon,	 depression,	 strikes,	wars,	 floods,	 earthquakes	 etc.	 The	base	
period	should	not	be	for	away	or	very	near	from	the	current	period.	It	should	be	
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a	 period	 for	which	 reliable	 data	 are	 available	 and	 preferably	 a	 period	 of	 some	
economic	importance	for	the	country	concerned.	
(d)	 Collection	 of	 date	 for	 Index	 Numbers:	 The	 data	 collected	 for	 which	 the	
construction	 of	 Index	 numbers,	 should	 satisfy	 several	 conditions,	 such	 as	
adequacy,	 accuracy	 and	 reliability.	 The	 data	 should	 be	 collected	 from	 reliable	
sources	such	as	standard	trade	Journals	official	publications,	special	reports,	from	
the	producers,	exporters	etc.,	or	through	field	agency.		
(e)	 Choice	 of	 type	 of	 Index	 numbers:	 In	 the	 construction	 of	 Index	 numbers,	
generally	 an	 average	 should	 be	 taken	 such	 that	 it	 is	 suited	 to	 algebraic	
manipulation,	and	it	satisfies	the	tests	for	the	good	index	number.	The	averages	
frequently	used	are:	
(i)	Arithmetic	mean	and	(ii)	Geometric	mean.	From	all	theoretical	considerations,	
Geometric	mean	is	the	most	appropriate	average	to	be	used.	
(f)	Choice	of	weights:	In	the	construction	of	Index	numbers,	all	items	included	are	
not	of	equal	 importance.	Proper	weights	should	be	attached	to	 items	such	that	
they	are	proportional	to	the	importance	of	the	items.	Thus	there	are	two	types	of	
Index	 numbers	 viz.,	 (i)	 weighted	 Index	 numbers	 and	 (ii)	 unweighted	 Index	
numbers.		
(g)	Interpretation	of	the	Index:	The	interpretation	will	depend	on	the	purpose	of	
the	 index	 number.	 Generally	 the	 Index	 numbers	 are	 expressed	 in	 percentage	
from	and	the	index	number	for	the	base	period	is	taken	as	100.	
	 Before	 studying	various	methods	 for	 the	construction	of	 index	numbers,	
we	 shall	 introduce	 here,	 some	 notations	 used	 in	 the	 construction	 of	 index	
numbers.		
Notations:	 The	 given	 period	 (the	 year	 or	 period	 for	 which	 index	 number	 is	
calculated)	is	called	current	period	and	is	denoted	by	‘1’.	
	 The	 standard	 previous	 period	 (Standard	 year	 relative	 to	 which	 we	 are	
calculating	 the	 index	 number)	 is	 called	 Base	 period	 or	 Reference	 period	 and	 is	
denoted	by	“0”.	
	 P0	and	P1	denote	price	per	unit	in	the	base	period	and	the	current	period	
respectively.	
	 Q0	 and	 Q1	 denote	 quantity	 in	 the	 base	 period	 and	 current	 period	
respectively.	
	 Σ	EP0	and	ΣEP1	denote	the	sum	of	prices	of	commodities	or	items	for	the	
base	period	and	current	period	respectively.	Σ	Eq0	and	ΣEq1	denote	the	sum	of	
quantities	of	commodities	for	the	base	period	and	current	period	respectively.	

P01	=	Price	Index	for	the	current	year	
	 Q01	=	Quantity	Index	for	the	current	year	
	 V01	=	Value	Index	for	the	current	year.	
Types	of	 Index	numbers:	 Index	numbers	 can	be	broadly	 classified	 into	 (i)	 Price	
Index	numbers	 (ii)	Quantity	 Index	numbers	and	(iii)	Value	 Index	numbers.	Since	
price	 index	 numbers	 have	 greater	 importance	 than	 other	 index	 numbers,	 our	
discussion	is	only	on	price	index	numbers	rather	than	other	index	numbers.	The	
construction	of	Quantity	and	value	index	numbers.	The	construction	of	Quantity	
and	value	index	numbers	are	similar	to	the	construction	of	price	index	numbers.	
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Method	 of	 Construction	 of	 Index	 Numbers:	 Various	 methods	 of	 constructing	
index	numbers	can	be	classified	 into	(a)	Simple	or	unweighted	methods	and	(b)	
weighted	methods.	
(a)	 Simple	 or	 unweighted	Methods:	 Simple	methods	 can	 be	 subdivided	 into	 (i)	
Simple	Aggregate	method	and	(2)	Simple	Average	price	relative	method.		
(i)	Simple	Aggregate	method:	The	index	number	obtained	by	using	this	method	is	
called	‘Simple	Aggregate	Index	number’.	Index	number	by	this	method	is	defined	
as		
	 	 	 			ΣEP1		
	 	 		P01	=	------------	x	100	 	 	
																																							Σ	EP0		
Where	ΣP1	=		Sum	of	prices	of	commodities	for	the	current	period	
	 ΣP0	=	Sum	of	prices	of	commodities	for	the	base	period.	

It	 is	 the	 simplest	 method	 of	 construction	 of	 index	 numbers.	 Here	 no	
consideration	is	given	to	the	relative	importance	of	the	commodities.		
(2)	Simple	Average	price	relative	method:	The	index	number	obtained	by	using	
this	method	is	called	‘Simple	Average	price	relative	index	number’.	
	 If	P0	and	P1	denote	the	price	of	a	commodity	for	base	method	and	current	
period	 respectively.	 Then	 the	 ratio	 is	 called	 the	 ‘Price	 Relative’	 of	 that	
commodity.	 Consider	 the	 following	 table,	 which	 shows	 the	 prices	 of	 ‘n’	
commodities	in	the	base	and	current	periods.			

Commodity	
Price	 Price	Relative	

(1)	Base	period	 Current	period	
1	 P0(1)	 P1(1)	 P1(1)	/	P0(1)	
2	 P0(2)	 P1(2)	 P1(2)	/	P0(2)	
3	 P0(3)	 P1(3)	 P1(3)	/	P0(3)	
.	
.	
.	

.	

.	

.	

.	

.	

.	

.	

.	

.	
n	 P0(n)	 P1(n)	 P1(n)	/	P0(n)	

	
	 To	obtained	simple	Average	price	Relative	Index	number,	we	can	use	any	
one	 of	 measures	 of	 central	 tendency.	 The	 average	 x	 mean.	 Several	 simple	
Averages	of	price	relative	Index	numbers	are	defined	as	follows:	
(1)	The	Simple	Arithmetic	mean	of	price	relative	index	number	is	defined	as		
	 			P1(1)																P1(2)																																																	P1(n)	
	P0	1	=	[--------	+	-------------	+	…………+-----------]	x	100	
																						P0(1)																		P0(2)																																																		P0(n)	
or	
																														P1	
																								Σ	(-----)	
																															P0	
									P0	1=	[-------------------]	x	100	
																																n		
																				P1		
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where			Σ	--------	=	sum	of	price	relative	of	‘n’	commodities.	
																				P0							
(ii)	The	simple	Geometric	mean	price	relative	Index	number	is	defined	as		
	 																																															P1	
												P0	1=	[Anti	loge	[1/n	Σ	log	(	---)	]}x	100					
																																																										P0				
																								P1	
	Where	Σ	log	(	---)	=	Sum	of	logarithms	of	price	relatives	of	‘n’							
																								P0	
(iii)	The	simple	Harmonic	mean	price	relative	index	number	is	defined		
	 																									n	 	 	 	 	 	 	 	 																																												
							P0	1=	------------------------------------	x	100		 	 	
																		P0	(1)										P0	(2)																			P0	(n)				
																	------	+	-----------	+	-------------	
																			P1(1)										P1	(2)																			P1(n)	
or		
																									n	
P0	(1)	=	[-------------------]	x	100	
																							P0	
																Σ	-------	
																						P1	
Merits	and	limitations	of	Simple	Average	price	Relative	Index	Number:	
Merits:	1.	It	is	very	easy	to	calculate	the	index	number.	
	 		2.	Equal	importance	is	given	to	all	the	commodities.	
Limitations:	 1.	 It	 is	 always	 very	 difficult	 to	 select	 an	 appropriate	 average	 to	
calculate	the	index	number.	
2.	 Suppose	 the	 price	 (base	 period	 or	 current	 period	 of	 a	 commodity	 is	 zero																										
then	 simple	 Geometric	 mean	 of	 Harmonic	 mean	 index	 numbers	 cannot																												
be	calculated.	In	such	cases,	the	corresponding	commodity	should	be	eliminated.		
(b)	Weighted	Methods:	 So	 far	we	have	studied	simple	 index	numbers	with	out	
giving	weights	 to	 commodities.	 It	means	we	 are	 giving	 equal	 importance	 to	 all	
commodities.	 In	 practice	 it	 is	 not	 possible	 to	 give	 equal	 importance	 to	 all	
commodities	
	 For	example,	in	out	daily	life	the	quantity	consumed	of	Rice	will	be	always	
more	 than	 other	 commodities	 used.	 Similarly	 we	 are	 using	 some	 of	 the	 items	
much	more	than	other	items.	Another	example	is	that	in	the	university	Graduate	
degree	examinations,	less	weights	given	tendency	in	the	intelligence	and	grasping	
power	of	students	from	I	year	to	II	and	III	years.		
	 To	remove	this	defect	of	‘giving	equal	importance’	to	each	commodity,	we	
give	different	weights	to	different	commodities	and	construct	the	index	numbers.	
Generally	the	weights	may	be	either	the	base	year	quantities	of	commodities	(q0)	
or	current	year	quantities	or	commodities	(q1)	or	value	of	commodities	(v)	etc.	
	 Weighted	 methods	 of	 can	 be	 sub	 divided	 into	 (1)	 weighted	 Aggregate	
method	and	(2)	weighted	Average	price	relative	method.	
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(1)	 Weighted	 Aggregate	 Method:	 The	 index	 number	 obtained	 by	 using	 this	
method	 is	 called	 ‘weighted	 Aggregate	 Index	 Number’.	 Let	 (i)	 be	 the	 weight	
associated	 with	 ith	 commodity.	 i	 =	 	 1,2,3,…..n.	 The	 weighted	 Aggregate	 Index	
number	is	defined	as			
	 										Σ(WP1)	
							P01		=		[------------]	x	100	
																					Σ	(WP0)	
Where	 ΣWP1=	 Sum	 of	 product	 of	 weights	 and	 current	 period	 prices	 of	 ‘n’	
commodities.	
	 ΣWP0	 =	 Sum	 of	 product	 of	 weights	 and	 base	 period	 prices	 of	 ‘n	 &	
commodities.	
2)	 Weighted	 Average	 Price	 Relative	 Method:	 The	 index	 number	 obtained	 by	
using	this	method	is	called	weighted	average	relative	Index	number.	
	 Several	weighted	averages	of	price	relative	index	numbers	are	defined	as	
follows:	
(i)	The	weighted	arithmetic	mean	price	relative	index	number	is	defined	as		
	 	 							P1	
																					ΣW	(	-----)		
																															P0			
							P01		=		[-----------------]	x	100	
																											ΣW	
(ii)	The	weighted	Geometric	mean	price	relative	index	number	is	defined	as		
																																																						P1	
																																						ΣW	log	(------)		
																																																							P0			
							P01W	=[Antilog	(----------------------------]	x	100	
																																																				ΣW	
(iii)	The	weighted	Harmonic	mean	price	relative	index	number	is	defined	as	
	 	 		ΣW																																		
							P01		=		[-----------------]	x	100	
																												P1	
																			ΣW(------)		
																													P0			
Comparison	of	simple	index	numbers	with	weighted	index	numbers	

SIMPLE	INDEX	NUMBERS	 WEIGHTED	INDEX	NUMBERS	
ADVANTAGES	

1.	It	is	very	easy	to	calculate	the	index	
number	

1.	Proper	weights	can	be	given	to	
commodities	in	constructing	index	
number.		

2.	These	index	numbers	can	be	satisfied	
some	of	the	mathematical	tests	that	
a	good	index	number	must	satisfy.	

3.	Good	mathematical	formulae	are	
given	for	index	numbers.	

4.	The	index	number	is	not	influenced	
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by	units	in	which	the	prices	are	
quoted.	

DISADVANTAGES	
1.	Equal	importance	is	given	to	all	

commodities.	
2.	The	index	number	is	influenced	by	

units	in	which	the	prices	are	quoted.	

1.	It	is	relatively	more	difficult	to	
calculate	the	index	number.	

Illustrations:	 (a)	Simple	 index	numbers:	The	 following	table	shows	the	prices	of	
commodities	in	the	years	1970	and	1980.	

Commodity	 Price	
1970	 1980	

A	 2	 6	
B	 6	 5	
C	 4	 7	
D	 6	 8	
E	 1	 3	

	
	 Construct	various	simple	index	numbers	for	the	year	1980	taking	1970	as	
the	base	period.	
Solution	
Commodity	 P0	 P1	 P1/P0	 P0/P1	 Log(P1/P0)	

A	 2	 6	 3	 0.3333	 0.4771	
B	 6	 5	 0.8333	 1.2	 1.9208	
C	 4	 7	 1.75	 0.5714	 0.2430	
D	 6	 8	 1.3333	 0.75	 0.1249	
E	 2	 4	 2	 0.5	 0.3010	

Total	 20	 30	 8.9166	 3.3547	 1.0668	
	
	
	 	 	 	 	 	 	∑	P1	
(i)	Simple	Aggregate	Index	number	=								⎯⎯⎯									x		100	
	 	 	 	 	 	 	∑	P0	
	 	 	 	 	 	
	 	 	 	 	 								30	
	 	 	 	 	 =				⎯⎯		x		100	
	 	 	 	 	 								20	
	 	 	 	 	 =	150	
	
	
	 	 	 	 	 	 		 		∑(P1/P0)	
(ii)	Simple	A.M.	price	relative	index	number	=								⎯⎯⎯									x		100	
	 	 	 	 	 	 																			n	
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	 	 	 	 	 							8.9166	
	 	 	 	 	 =				⎯⎯⎯		x		100	
	 	 	 	 	 												5	
	 	 	 	 	 =	178.33	
(iii)	Simple	G.M.	price	relative	index	number	
	 =	[	antilog	{	(1/n)	log	(P1/P0)	}	]	x	100	
	 =	[	antilog	1/5	(1.0668)	]	x	100	
	 =	[	antilog	0.2134	]	x	100	
	 =	1.635	x	100	
	 =	163.5	
	
	 	 	 	 	 				 																					n	
(iv)	Simple	H.M.	price	relative	index	number	=								⎯⎯⎯⎯									x		100	
	 	 	 	 	 	 															∑-(P0/P1)	
	 	 	 	 	 	
	 	 	 	 	 												5	
	 	 	 	 	 =				⎯⎯⎯		x		100	
	 	 	 	 	 							3.3547	
	 	 	 	 	 =	149.04	
(b)	Weighted	Index	numbers	
	 The	price	quotations	of	four	different	commodities	for	1951	and	1965	are	
given	below.	
	

Commodity	 Unit	 Weight	
Price	in	Rs.	

1951	 1965	
A	 Kg	 5	 2.00	 4.50	
B	 Quintal	 7	 2.50	 3.20	
C	 Dozen	 6	 3.00	 4.50	
D	 Kg	 2	 1.00	 1.80	

	
	 Construct	 the	 index	 number	 for	 1965	 with	 1951	 as	 base	 year	 by	 using																	
(i)	 weighted	 aggregate	 method,	 (ii)	 weighted	 arithmetic	 mean	 price	 relative	
method,	 (iii)	weighted	geometric	mean	price	 relative	method	and	 (iv)	weighted	
harmonic	mean	price	relative	method.	
	
Solution	
Commodit

y	 W	 P0	 P1	 WP0	 WP1	
P1/P

0	
W(P1/P0

)	
Elog(P1/P0

)	
Wlog(P1/P0

)	 P0/P1	
W(P0/P1

)	

A	 5	 2.0
0	

4.5
0	

10.0
0	

22.5
0	 2.25	 11.25	 0.3522	 1.7610	 0.444

4	 2.2220	

B	 7	 2.5
0	

3.2
0	

17.5
0	

22.4
0	 1.28	 8.96	 0.1072	 0.7504	 0.781

3	 5.4691	

C	 6	 3.0
0	

4.5
0	

18.0
0	

27.0
0	 1.50	 9.00	 0.1761	 1.0566	 0.066

7	 0.4002	

D	 2	 1.0
0	

1.8
0	 2.00	 3.60	 1.80	 3.60	 0.2553	 0.5106	 0.555

6	 1.1112	

Total	 2
0	 -	 -	 47.5

0	
75.5
0	 6.83	 30.31	 -	 4.0786	 -	 9.2025	
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	 	 	 	 	 	 			∑WP1	
(i)	Weighted	Aggregate	Index	Number	=						⎯⎯⎯								x		100	
	 	 	 	 	 	 			∑WP0	
	 	 	 	 	 	 75.50	
	 	 	 	 	 						=	⎯⎯⎯			x		100	
	 	 	 	 	 	 47.50	
	
	 	 	 	 	 						=	1.5895	x	100	
	 	 	 	 	 						=	158.95	
	
	 	 	 	 	 	 	 						∑W(P1/P0)	
(ii)	Weighted	A.M.	price	relative	index	number	=						⎯⎯⎯⎯⎯								x		100	
	 	 	 	 	 	 	 													∑W	
	 	 	 	 	 	 	 30.31	
	 	 	 	 	 	 								=	⎯⎯⎯			x		100	
	 	 	 	 	 	 	 			20	
	 	 	 	 	 	 								=	151.55	
	
	
	 	 	 	 	 	 	 																			∑log(P1/P0)	
(iii)	Weighted	G.M.	price	relative	index	number	=		 	 	 	Antilog		⎯⎯⎯⎯⎯	 	 	 	 	 	 	 	x		
100	
	 	 	 	 	 	 	 														 		∑W	
	 	 	 	 	 	 	 	 			40.786	
	 	 	 	 	 	 								=	Antilog		⎯⎯⎯			x		100	
	 	 	 	 	 	 	 	 							20	
	
	 	 	 	 	 	 								=	1.599	x	100	
	 	 	 	 	 	 								=	159.9	 	
	
	 	 	 	 	 	 	 												∑W	
(iv)	Weighted	H.N.	price	relative	index	number	=						⎯⎯⎯⎯⎯								x		100	
	 	 	 	 	 	 	 						∑W(P0/P1)	
	 	 	 	 	 	 	 			20	
	 	 	 	 	 	 								=	⎯⎯⎯			x		100	
	 	 	 	 	 	 	 9.2025	
	
	 	 	 	 	 	 								=	217.33	
Standard	(Weighted)	Index	Numbers	
	 Consider	the	weighted	aggregate	index	number	as	
	
	 	 	 										∑WP1	

P01		=													∑WP0								x		100	
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The	 choice	 of	 different	 weights	 yield	 different	 formulae	 for	 standard	 index	
numbers.	
	
(i)	Laspeyre’s	Price	Index	Number	
	 	If	 the	 base	 period	 quantities	 (Q0)	 are	 taken	 as	weights	 in	 the	weighted	
Aggregate	Index	Number,	i.e.	W	=	Q0.	
	 Then	we	get	the	Laspeyre’s	price	index	number	as	
	
	 	 	 										∑P1Q0	

P01		=						⎯⎯⎯⎯⎯								x		100	
	 	 	 										∑P0Q0	
	 This	 index	 number	was	 formulated	 by	 ‘Laspeyre’	 a	 French	 Economist	 in	
year	1871.	
	 We	 can	 also	 obtained	 this	 formula	 by	 taking	 the	 base	 period	 values	 of	
commodities	as	the	weights	in	the	weighted	arithmetic	mean	price	relative	index	
number.	
Note:	If	the	prices	of	some	of	the	items	/	commodities	increase	significantly,	their	
consumption	 on	 usually	 decreases	 and	 consequently	 the	 use	 of	 base	 period	
quantities	as	weights	gives	more	weightage	to	those	commodities	whose	prices	
have	increased	Laspeyre’s	formula	becomes	relatively	large.	Hence	we	infer	that	
Laspeyre’s	formula	is	generally	expected	to	ever	estimate	and	show	an	‘upward	
bias’.	
	
	
(ii)	Paasche’s	Price	Index	Number	
	 It	was	 formulated	by	Paasche,	 a	German	 statistician	 in	 year	 1874.	 If	 the	
current	 period	 quantities	 (Q1)	 are	 taken	 as	weights	 in	 the	 ‘weighted	 aggregate	
index	number’	is,	W	=	Q1,	we	get	the	formula	for	Paasche’s	price	index	number	as	
	
	 	 	 										∑P1Q1	
																	P01	(Pa)	=						⎯⎯⎯⎯⎯								x		100	
	 	 	 										∑P0Q1	
	 We	can	also	desire	this	formula	by	substituting	W	=	P1Q1	 (current	period	
values	 of	 commodities)	 in	 the	 ‘Weighted	 Harmonic	 mean	 price	 relative	 index	
number’.	
Note:	By	similar	argument	used	 in	the	note	of	Laspeyre’s	 index	number	we	can	
infer	 that	 Paasche’s	 formula	 tends	 to	 ‘under	 estimate’	 and	 show	 a	 ‘downward	
bias’.	 However	 it	 should	 not	 be	 concluded	 that	 Laspeyre’s	 index	 number	must	
necessarily	be	 larger	than	Paasche’s	 index	number.	The	true	value	of	 the	prices	
lies	somewhere	in	between	those	two	formulae.	
(iii)	Marshall	–	Edgeworth	Price	Index	Number	
	 Consider	 the	 weights	 are	 the	 arithmetic	 mean	 of	 the	 base	 and	 current	
period	quantities,	i.e.	
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		Q0		+		Q1	
W		=				⎯⎯⎯⎯⎯			in	the	weighted	aggregate	index	number,	then	

we	
	 	 	 									2	
get	the	index	number	is	called	Marshall-Edgeworth	index	number.	
	 	 	 														∑P1Q0		+		∑P1Q1	

P01	(ME)	=						⎯⎯⎯⎯⎯⎯⎯⎯						x		100	
	 	 	 														∑P0Q0		+		∑P0Q1	
	 Since	 both	 the	 base	 and	 current	 period	 quantities	 are	 used	 this	 index	
number	is	called	a	crossed	index	number.	
(iv)	Welsh	Price	Index	Number	
	 Instead		of	 	using		arithmetically	 	crossed		weighted	aggregatives	as	 in	P0	
(ME)		
	 	 	 	 	 	 	 	 	 														_____	
‘Welsh’		used		geometrically		crossed		weighted		aggregatives	(i.e.	W	=	√	Q0Q1		in	
the	
	
‘Weighted	Aggregate	Index	Number’	and	obtained	the	index	number	is	
	 	 	 	 				_____	
	 	 	 					∑P1	√		Q0Q1	
															P01	(WE)	=						⎯⎯⎯⎯⎯									x		100	
	 	 	 					∑P0√	Q0Q1	
	
(v)	Drobish-Bowley	Price	Index	Number	
	 This	 index	 number	 is	 the	 arithmetic	 mean	 of	 Laspeyre’s	 and	 Paasche’s	
price	indices	and	is	given	by	
	 	 	 	 													∑P1Q0												∑P1Q1	

P01	(DB)	=		(1/2)						⎯⎯⎯⎯		+		⎯⎯⎯⎯						x		100	
	 	 	 																									∑P0Q0											∑P0Q1	
It	is	also	sometimes	known	as	L-P	formula.	
(vi)	Kelly’s	Fixed	Weight	Price	Index	Number	
	 If	in	the	Weighted	Aggregate	Index	Number	the	weights	are	the	quantities	
which	may	 refer	 to	some	period	 (not	necessarily	 the	base	period)	and	are	kept	
constant	 for	all	periods	we	get	Trunkman	L.	Kelly’s	of	 two,	 three	or	more	years	
can	be	used	as	weights.	Kelly’s	 index	number	formula	 is	popular	and	frequently	
used	in	the	construction	of	the	Bureau	of	Labour	Wholesale	Price	Index	Number	
in	U.S.A.	
(vii)	Irving	Fisher’s	‘Index’	Index	Number	
	 This	 index	 number	 is	 defined	 as	 the	 geometric	mean	 of	 Laspeyre’s	 and	
Paasche’s	indices.	
	 	 				____________________	
	 i.e.		P01	(F)		=		√			[	P01	(L)		x		P01	(Pa)	]	
	 	 	 	 			_____________________	
	 	 	 	 								∑P1Q0												∑P1Q1	
																			or		P01	(F)	=													⎯⎯⎯⎯		x			⎯⎯⎯⎯						x		100	
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∑P0Q0															∑P0Q1	
	 Fisher’s	 Index	 Number	 is	 generally	 known	 as	 an	 Ideal	 Index	 Number	
because	of	the	following	reasons.	
(a) It	is	based	on	the	geometric	mean,	which	is	considered	to	be	the	best	average	

for	constructing	index	numbers.	
(b) It	takes	into	account	both	the	current	period	as	well	as	the	base	period	prices	

and	quantities.	
(c) It	satisfies	certain	mathematical	tests	of	consistency	for	a	good	index	number.	

Although	this	 index	is	termed	as	‘ideal’,	 it	 is	not	very	popular	 in	practice,	
because	of	its	computational	difficulties.	Generally	it	is	very	difficult	to	compute	
and	expensive	 to	obtain	 correct	 information	 regarding	 the	weights	used	 in	 this	
index	number.	In	practice	statisticians	prefer	to	rely	on	simple,	though	less	exact	
index	numbers	are	of	either	Laspeyre’s	or	Paascher’s	type.	
Value	Index	Number:	It	is	defined	as	
	
	 	 	 										∑P1Q1	
																								P01	=							⎯⎯⎯⎯⎯								x		100	
	 	 	 										∑P0Q0	
Where	
∑P1Q1	 =	 Total	 value	 of	 commodities	 or	 aggregate	 expenditure	 on	 commodities	

for	the	current	period	in	the	market.	
∑P0Q0	 =	 Total	 value	 of	 commodities	 or	 aggregate	 expenditure	 on	 commodities	

for	the	base	period	as	in	the	market.	
Example:	 Construct	 (i)	 Laspeyre’s,	 (ii)	 Paascher’s,	 (iii)	 Marshall-Edgeworth,															
(iv)	 Welsh,	 (v)	 Drobish-Bowely,	 (vi)	 Fisher’s	 and	 (vii)	 Value	 indices	 for	 the	
following	data.	
	

Commodity	
Base	Year	 Current	Year	

Price	 Quantity	 Price	 Quantity	
A	 6	 5	 10	 6	
B	 2	 10	 2	 12	
C	 4	 6	 6	 7	
D	 8	 14	 12	 3	

	
Solution	
Commodity	 P0	 Q0	 P1	 Q1	 P0Q0	 P0Q1	 P1Q0	 P1Q1	 √	Q0Q1	 P0Q0Q1	 P1Q0Q1	

A	 6	 5	 10	 6	 30	 50	 36	 60	 5.4772	 32.8632	 54.7720	
B	 2	 10	 2	 12	 20	 20	 24	 24	 10.9545	 21.9090	 21.9090	
C	 4	 6	 6	 7	 24	 36	 28	 42	 6.4807	 25.9228	 38.8842	
D	 8	 4	 12	 3	 32	 48	 24	 36	 3.4641	 27.7128	 41.5692	

Total	 -	 -	 -	 -	 106	 154	 112	 162	 -	 108.4078	 157.1344	

	
	
	 	 	 	 	 	 			∑P1Q0	
Laspeyre’s	Index	Number																					=						⎯⎯⎯								x		100	
	 	 	 	 	 	 			∑P0Q0	
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	 	 	 	 	 	 	154	
	 	 	 	 	 						=	⎯⎯⎯			x		100	
	 	 	 	 	 	 	106	
	
	 	 	 	 	 						=	145.2830	
	
	
	 	 	 	 	 	 			∑P1Q1	
Paasche’s	Index	Number																						=						⎯⎯⎯								x		100	
	 	 	 	 	 	 			∑P0Q1	
	 	 	 	 	 	 	162	
	 	 	 	 	 						=	⎯⎯⎯			x		100	
	 	 	 	 	 	 	112	
	
	 	 	 	 	 						=	144.6429	
	 	 	 																																		∑P1Q0		+		∑P1Q1	
Marshall-Edgeworth	Index	Number	=						⎯⎯⎯⎯⎯⎯⎯⎯						x		100	
	 	 	 																																			∑P0Q0		+		∑P0Q1	
	 	 	 	 	 										154	+	162	
	 	 	 	 	 						=	⎯⎯⎯⎯⎯			x		100	
	 	 	 	 	 											106	+	112	
	 	 	 	 	 						=	144.9541	
	
	 	 	 	 							_____	
	 	 	 									∑P1	√		Q0Q1	
Welsh	Index	Number	=						⎯⎯⎯⎯⎯									x		100	
	 	 	 										∑P0√	Q0Q1	
	
	 	 	 					157.1344	
	 	 	 	=	⎯⎯⎯⎯			x		100	
	 	 	 					108.4078	
	
	 	 	 	=	144.9475	
	 	 	 	 																										∑P1Q0												∑P1Q1	
Drobish-Bowley	Index	Number	=		(1/2)						⎯⎯⎯⎯		+		⎯⎯⎯⎯						x		100	
	 	 	 									 	 														∑P0Q0											∑P0Q1	
	
	 	 	 	 	 				154	 							162	
	 	 	 	 	=	(1/2)		⎯⎯			+		⎯⎯			x			100	

106	 							112	
	

	 	 	 													=	(1/2)	1.4528	+	1.4464		x		100			=		144.96	
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	 	 	 	 			_____________________	
	 	 	 	 								∑P1Q0												∑P1Q1	
Fisher’s	Index	Number	=											⎯⎯⎯⎯		x			⎯⎯⎯⎯						x		100	
	 	 	 																			∑P0Q0												∑P0Q1	
	 	 	 	 			_____________________	
	 	 	 	 									154																	162	

			=											⎯⎯⎯⎯		x			⎯⎯⎯⎯						x		100	
	 	 	 																					106																112	
	 	 	 									________________	 	
	 	 	 			=	√		1.4528		x		1.4464						x		100	
	 	 	 	 	 	 			∑P1Q1	
Value	Index	Number																													=						⎯⎯⎯								x		100	
	 	 	 	 	 	 			∑P0Q0	
	 	 	 	 	 	 	162	
	 	 	 	 	 						=	⎯⎯⎯			x		100	
	 	 	 	 	 	 	106	
	
	 	 	 	 	 						=	152.8301	
	
	
Tests	for	the	consistency	of	an	Index	Number	
	 According	to	Prof.	Irving	Fisher	a	good	index	number	must	satisfy	same	of	
the	following	mathematical	tests.	
1.	Commodity	Reversal	Test	
	 The	 index	 numbers	 must	 be	 independent	 of	 the	 order	 of	 commodities	
considered.	When	we	calculate	a	particular	index	number,	whatever	may	be	the	
order	of	commodities,	the	index	number	must	be	same.	This	test	is	satisfied	by	all	
the	types	of	index	numbers.	
2.	Time	Reversal	Test	
	 It	 is	one	of	 the	two	 important	 tests	proposed	by	 Irving	Fisher	as	 tests	of	
consistency	for	a	good	index	number.	
	 According	 to	 this	 test,	 the	 index	 number	 for	 the	 current	 period	 by	
reference	 to	 the	base	period	should	be	 reciprocal	of	 the	 index	number,	 for	 the	
base	period	by	reference	to	the	current	period.	In	other	words,	if	P10	is	the	index	
number	 for	the	current	period	by	reference	to	the	base	period;	P01	 is	 the	 index	
number	 for	 the	 base	 period	 by	 reference	 to	 the	 current	 period;	 then	 the	 time	
reversal	test	states	that	the	product	of	these	two	indices	should	be	unity.	
	 Symbolically		P01		x		P10		=		1	
For	example,	if	we	take	the	Laspeyre’s	formula	
	 										∑P1Q0									 	 	 								∑P0Q1	
P01	(L)		=			⎯⎯⎯⎯			and				P10	(L)		=			⎯⎯⎯⎯			
	 										∑P0Q0										 	 	 								∑P1Q1	
	 	 	 				∑P1Q0												∑P0Q1	
P01	(L)		x		P10	(L)	=					⎯⎯⎯⎯		x		⎯⎯⎯⎯				≠		1	
	 	 	 				∑P0Q0											∑P1Q1	
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Hence,	Laspeyre’s	formula	does	not	satisfy	the	Time	Reversal	Test.	
Similarly,	we	can	 show	 that	Paasche’s	 formula	does	not	meet	 this	 test.	 For	 the	
Fisher’s	ideal	formula	
	 	 	 	 			_____________________	
	 	 	 	 								∑P1Q0												∑P1Q1	

P01	(F)		=												⎯⎯⎯⎯		x			⎯⎯⎯⎯								and	
	 	 	 																			∑P1Q1												∑P1Q0	
	 	 P01	(F)		x		P10	(F)		=		1	
Hence,	 Fisher’s	 index	 number	 satisfies	 time	 reversal	 test.	 It	 can	 be	 easily	 seen	
that	simple	geometric	mean	of	price	relatives	can	satisfy	this	test.	
	
3.	Factor	Reversal	Test	
	 It	is	the	second	important	test	of	consistency	of	index	number,	suggested	
by	 Irving	 Fisher.	 This	 test	 states	 that	 “The	 product	 of	 a	 price	 index	 and	 the	
Quantity	 index	 (obtained	 by	 prices	 and	 quantities)	 should	 be	 equal	 to	 the	
corresponding	value	index”.	
	 	 	 	 					∑P1Q1	
Symbolically	P01		x		Q01				=						⎯⎯⎯			
	 	 	 	 						∑P0Q0	
We	 can	 see	 as	 before	 Laspeyre’s	 and	 Paasche’s	 formula	 do	 not	 satisfy	 Factor	
Reversal	Test.	
	 										∑P1Q0									 	 	 								∑Q1P0	
P01	(L)		=			⎯⎯⎯⎯			and				Q01	(L)		=			⎯⎯⎯⎯			
	 										∑P0Q0										 	 	 								∑Q0P0	
	
	 	 	 	 						∑P1Q1	
So	that	P01	(L)		x		Q01	(L)	=					⎯⎯⎯⎯		
	 	 	 																		∑P0Q0				
Similarly,	Paasche’s	formula	cannot	satisfy	this	test.	
This	test	is	to	be	satisfied	only	by	the	Fisher’s	Index	Number.	
	 	 	 	 			_____________________	
	 	 	 	 								∑P1Q0													∑P1Q1	

We	have	P01	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			∑P0Q0													∑P0Q1	
	 	 	 	 			_____________________	
	 	 	 	 								∑Q1P0													∑Q1P1	

and							Q01	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			∑Q0P0													∑Q0P1	
	
	 	 	 			_____________________	 	 	
	 									 	 					∑P1Q0													∑P1Q1	 	 				∑Q1P0													∑Q1P1	
P01	(F)		x		Q01	(F)		=							⎯⎯⎯⎯		x			⎯⎯⎯⎯					x			 		⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 								∑P0Q0													∑P0Q1	 	 				∑Q0P0													∑Q0P1	
	 	 	 	 	 								_____________	 	
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	 	 	 	 	 	 			∑P1Q1				2	

																				=															⎯⎯⎯								
	 	 	 	 	 	 			∑P0Q0	
	
	 	 	 	 	 	 			∑P1Q1					

																				=															⎯⎯⎯								
	 	 	 	 	 	 			∑P0Q0	
Hence,	Fisher’s	ideal	index	number	satisfies	Factor	Reversal	Test.	
4.	Circular	Test	
	 This	test	is	another	test	for	the	suitable	of	an	index	number.	This	test	is	an	
extension	of	the	time	reversal	test.	The	circular	test	states	that	
	 	 P01		x		P12		x		P20		=			1	
Where,	P01,	P12	and	P20	are	price	indices	of	current	years	1,	2	and	0	by	taking	their	
previous	years	as	base.	
	 This	 test	 is	 satisfied	 only	 by	 the	 indices	 based	 on	 (i)	 simple	 Geometric	
mean	not	price	relatives	Index	number	and	(ii)	Kelly’s	fixed	weight	index	number.	
Note:	(a)	In	verification	of	these	tests,	various	index	numbers	formula	are	taken	
without	the	factor	100.	
(b)	Since	Fisher’s	index	number	satisfies	both	Time	Reversal	and	Factor	Reversal	
Tests,	it	is	termed	as	“Ideal”	Index	Number.	
	
Example:	 Using	 the	 following	 data	 prove	 how	 the	 Time	 Reversal	 and	 Factor	
Reversal	tests	are	satisfied	by	Fisher’s	formula.	

Commodity	 Base	Year	 Current	Year	
Price	 Quantity	 Price	 Quantity	

A	 6	 5	 10	 6	
B	 2	 10	 2	 12	
C	 4	 6	 6	 6	
D	 10	 3	 12	 2	
E	 0	 4	 12	 4	

	
Solution	

Commodity	 P0	 Q0	 P1	 Q1	 P0Q0	 P0Q1	 P1Q0	 P1Q1	
A	 6	 5	 10	 6	 30	 36	 50	 60	
B	 2	 10	 2	 12	 20	 24	 20	 24	
C	 4	 6	 6	 6	 24	 24	 36	 36	
D	 10	 3	 12	 2	 30	 20	 36	 24	
E	 8	 4	 12	 4	 32	 32	 40	 40	

Total	 -	 -	 -	 -	 136	 136	 190	 192	

	
	 	 	 	 			_____________________	
	 	 	 	 								∑P1Q0													∑P1Q1	

We	have	P01	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			∑P0Q0													∑P0Q1	
	 	 	 	 			_____________________	
	 	 	 	 								190																192	
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and							P01	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			136																	136	
	
	 	 	 	 			_____________________	
	 	 	 	 								∑P0Q1													∑P0Q0	

We	have	P10	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			∑P1Q1													∑P1Q0	
	 	 	 	 			_____________________	
	 	 	 	 								136																136	

and							P10	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			192																	190	
	 	 	 																_____________	 	 	_____________	
	 	 	 																	190										192	 															136								136	
Clearly	P01	(F)		x		P10	(F)		=							⎯⎯		x			⎯⎯					x			 		⎯⎯		x			⎯⎯			
	 	 	 																	136										136																						192								190	
	 	 	 								=	1	
	
Hence,	the	Time	Reversal	Test	is	satisfied.	
Further	
	 	 	 	 			_____________________	
	 	 	 	 								∑Q1P0													∑Q1P1	

We	have	Q01	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			∑Q0P0													∑Q0P1	
	 	 	 	 			_____________________	
	 	 	 	 								190																192	

and							Q01	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			136																	136	
	
	 	 	 	 			_____________________	
	 	 	 	 								∑Q0P1													∑Q0P0	

We	have	Q10	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
	 	 	 																			∑Q1P1													∑Q1P0	
	 	 	 	 			_____________________	
	 	 	 	 								136																192	

and							Q10	(F)		=										⎯⎯⎯⎯		x			⎯⎯⎯⎯				
136	 							190	
	

	 	 	 																	_____________	 	 	_____________	
	 	 	 																		190										192	 															136								192	
Clearly	P01	(F)		x		P10	(F)		=										⎯⎯		x			⎯⎯					x																	⎯⎯		x			⎯⎯			
	 	 	 																	136										136																									136								190	
	
	 	 	 	 	 	 						192					

																				=															⎯⎯⎯								
	 	 	 	 	 	 						136	
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	 	 	 	 	 	 			∑P1Q1					

																				=															⎯⎯⎯								
	 	 	 	 	 	 			∑P0Q0	
Hence	the	Factor	Reversal	Test	is	also	satisfied.	
Special	methods	in	the	construction	of	index	numbers	
	 The	 following	 are	 the	 some	 of	 the	 special	 methods	 used	 in	 the	
construction	of	index	numbers.	
(i)	 Fixed	 and	 chain	 base	 methods:	 Fixed	 base	 method	 is	 a	 method	 for	
constructing	index	numbers,	in	which	we	are	choosing	a	specific	year	as	the	base	
period	 and	 taking	 this	 period	 as	 fixed.	 The	 index	 numbers	 obtained	 from	 this	
method	are	called	‘Fixed	base	index	numbers’.	So	far	we	have	discussed	the	index	
numbers	are	fixed	base	index	numbers.	
	 Suppose	the	current	period	is	of	very	much	distant	from	the	base	period	
then	 we	 can	 observe	 some	 commodities	 disappearing	 and	 new	 commodities	
coming	 in.	 In	 such	 a	 case	 fixed	 base	 index	 numbers	 are	 not	 useful	 for	 the	
comparison.	 Hence	 instead	 of	 fixed	 base	 method,	 chain	 base	 method	 may	 be	
used.	
	 Chain	base	method	is	method	for	constructing	index	numbers	in	which	we	
are	choosing	the	preceding	year	of	the	current	period	as	the	base	period	for	the	
current	period.	The	 index	numbers	obtained	from	this	method	are	called	 ‘chain	
base	index	numbers’.	
	 The	obtained	base	method	consists	the	following	steps:	
Step	 (i)	 Express	 the	 figures	 for	 each	 current	 period	 as	 a	 percentage	 of	 the	
preceding	period	to	obtain	the	Link	Relative	(L.R.).	
Step	 (ii)	 The	 Link	Relatives	are	 chained	 together	by	 successive	multiplication	 to	
get	chain	indices	(C.I.)	by	the	following	formula.	
	 	 		Current	year	L.R.	x	Preceding	year	C.I.	
Chain	Index	=	⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯	
	 	 	 	 					100	
	
Conversion	of	Fixed	Base	 Index	Numbers	 (FBIN)	 to	Chain	Base	 Index	Numbers	
(CBIN)	and	vice	versa	
	 The	 following	 two	 tables	 show	 the	 conversion	 of	 FBIN	 to	 CBIN	 are																	
vice	versa.	

Table	for	conversion	of	FBIN	to	CBIN	
Year	 FBIN	 CBIN	
1	 F1	 C1	=	100	=	F1	
2	 F2	 C2	=	(F2/F1)	x	100	
3	 F3	 C3	=	(F3/F2)	x	100	
.	
.	
.	

.	

.	

.	

.	

.	

.	
n	 Fn	 Cn	=	(Fn/Fn-1)	x	100	

	



 115 

	 	 	 				Current	year	FBIN	
Current	year	CBIN	=		⎯⎯⎯⎯⎯⎯⎯⎯⎯		x		100	
	 	 	 			Preceding	year	FBIN	

Table	for	conversion	of	CBIN	to	FBIN	
Year	 CBIN	 FBIN	
1	 C1	 F1	=	C1	
2	 C2	 F2	=	(C2/F1)	x	100	
3	 C3	 F3	=	(C3/F2)	x	100	
.	
.	
.	

.	

.	

.	

.	

.	

.	
n	 Cn	 Fn	=	(Cn/Fn-1)	x	100	

	
	
	 	 	 		Current	year	CBIN		x		Preceding	year	FBIN	
Current	year	FBIN	=		⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯		x		100	
	 	 	 																																		100	
	
(ii)	Base	shifting	method:	For	the	purpose	of	valid	comparisons,	quite	frequently	
it	 becomes	 necessary	 to	 shift	 the	 base	 of	 a	 series	 of	 index	 numbers	 from	 one	
period	 to	 another.	 The	 following	 are	 the	 two	 methods	 for	 shifting	 the	 base	
period.	
(a)	Re-construction	of	entire	series	of	price	indices:	In	this	method,	we	construct	
price	relatives	by	taking	the	new	base	period	for	all	periods.	But	we	are	not	using	
this	method	in	practice.	
(b)	 Rate	 of	 index	 numbers	method:	 In	 this	method,	we	 are	multiplying	 all	 the	
index	numbers	by	 the	Ratio	 I1/I2	where	 I1	 is	 the	 Index	number	 for	 the	old	base	
period	and	I2	is	the	Index	number	for	the	new	base	period.	
(iii)	Splicing	of	Index	Numbers:	In	order	to	obtain	consistency	in	the	comparison	
of	two	or	more	overlapping	series	of	index	numbers,	we	combine	or	splice	them	
into	 a	 single	 continuous	 series.	 Suppose	 an	 index	 number	 series	 A	 with	 base	
period	 is	discontinued	 in	period	t2	due	to	certain	reasons	and	a	new	series	B	of	
index	numbers	is	computed	with	base	period	t2	(and	the	same	items).	In	order	to	
compare	 the	 series	 B	 with	 series	 A,	 we	 splice	 the	 series	 B	 to	 A	 to	 obtain	 a	
continuous	 series	 from	 t1	 onwards.	 In	 this	 case	 we	multiply	 with	 all	 the	 index	
numbers	in	B	series	by	I2/I1	where	I2	is	the	index	number	for	the	period.	t2	in	the	
series	A	and	I1	 is	the	index	for	the	period	t1	 in	the	series	A	we	can	also	obtain	a	
continuous	series	with	base	year	‘t2’	by	splicing	A	to	B.	For	this	we	multiply	all	the	
index	numbers	in	series	A	by	the	factor	I1/I2.	
(iv)	 Deflating	 the	 index	 numbers:	 Deflating	 means	 making	 allowance	 for	 the	
effect	of	changing	price	levels.	The	increase	in	the	prices	of	consumer	goods	for	a	
class	of	people	over	a	period	of	year	means	a	reduction	in	the	purchasing	power	
for	the	class.	The	purchasing	power	of	money	(say	rupee)	is	the	quantity	of	goods	
that	a	given	quantity	of	money	will	buy.	The	reciprocal	of	a	price	index	is	used	to	
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show	the	purchasing	power	of	money.	By	the	process	of	‘Deflation’	the	deflated	
or	real	wages	can	be	obtained	by	using	the	following	formula.	
	 	 	 								Money	wage	
Deflated	or	Real	Wage	=	⎯⎯⎯⎯⎯⎯		x		100	
	 	 	 									Price	index	
=	(Money	wage)	x	(Purchasing	power	of	money)	x	(100).		
Generally	wages	are	deflated	by	coast	of	living	index	numbers.	
EXAMPLE	
1.	The	following	table	give	the	production	of	electricity	from	1951	to	1958.	
Years								:	 	 1951	 1952	 1953	 1954	 1955	 1956	 1957	 1958	
Production:	 	 25	 27	 30	 24	 28	 29	 31	 35	
(000	Kwt)	
SOLUTION	

Year	 Production	 Link	Relatives	=	L.R.	 Chain	Index	
1951	 25	 100	 100	
1952	 27	 (27/25)	x	100	=	108		 (108x100)	x	100	=	108	
1953	 30	 (30/27)	x	100	=	111.11	 (111.11x108)	x	100	=	120	
1954	 24	 (24/30)	x	100	=	80	 (100x120)	x	100	=	96	
1955	 20	 (20/24)	x	100	=	116.67	 (116.67x96)	x	100	=	112	
1956	 29	 (29/20)	x	100	=	103.57	 (103.57x112)	x	100	=	116	
1957	 31	 (31/29)	x	100	=	106.9	 (106.9x116)	x	100	=	124	
1958	 35	 (35/31)	x	100	=	112.9	 (112.9x124)	x	100	=	140	

2(a)	 Convert	 the	 following	 fixed	 base	 index	 numbers	 into	 chain	 base	 index	
numbers.	
Year	 :	 1935	 1936	 1937	 1938	 1939	 1940	
FBIN	 :	 94	 98	 102	 95	 90	 100	
2(b)	From	the	chain	base	index	numbers	given	below,	obtain	the	fixed	base	index	

numbers.	
Year	 :	 1970	 1971	 1972	 1973	 1974	 1975	
CBIN	 :	 105	 75	 71	 105	 95	 90	
SOLUTION	

Year	 FBIN	 CBIN	
1935	 94	 100	
1936	 98	 (98x94)	x	100	=	104.26	
1937	 102	 (102x98)	x	100	=	104.08	
1938	 95	 (95x102)	x	100	=	93.14	
1939	 98	 (98x95)	x	100	=	103.16	
1940	 100	 (100x98)	x	100	=	102.04	

	
Year	 CBIN	 FBIN	
1970	 105	 100	
1971	 75	 (75x105)	x	100	=	70.75	
1972	 71	 (78.75x71)	x	100	=	55.91	
1973	 105	 (55.91x165)	x	100	=	58.71	
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1974	 95	 (58.71x95)	x	100	=	55.77	
1975	 90	 (55.77x90)	x	100	=	50.19	

	
Wholesale	price	 index	number	 in	 India:	 It	 is	 an	 index	number	which	measures	
the	general	changes	in	the	wholesale	price	level	of	a	group	of	commodities.	The	
official,	general	purpose	index	number	of	wholesale	prices	in	India	was	issued	by	
the	 Economic	 Advisor,	 Ministry	 of	 Commerce	 and	 Industry	 in	 two	 series.	 One	
started	 in	January	1947	with	the	year	ending	August	1939	as	base	year	and	the	
other	(revised	series)	started	in	April	1956	with	1952-53	as	base	year.	This	revised	
series	 of	 index	 numbers	 has	 now	 been	 replaced	 on	 the	 recommendations	 of	
‘Whole	Sale	Price	 Index	Revision	Committee’	by	a	new	series	on	 index	numbers	
of	 wholesale	 prices	 in	 India	 with	 base	 1961-62.	 It	 covers	 139	 commodities	
comprising	774	quotations.	
	 The	new	series	of	index	numbers	is	computed	as	the	weighted	arithmetic	
mean	 of	 the	 price	 relatives.	 The	 index	 is	 calculated	 weekly	 from	 over-a-week	
prices	(on	or	about	Friday),	for	774	quotations	on	139	items.	For	each	variety	the	
price	as	well	as	the	price	relative	is	also	published.	
	 This	 is	 published	 in	 the	weekly	 publication	 ‘Index	Number	 of	Wholesale	
Prices	in	India’.	The	table	below	gives	the	wholesale	price	index	numbers	for	the	
India	for	a	number	of	years	(averages	of	weekly	index	numbers).	

Year	 Index	
1965	 129.2	
1966	 144.5	
1967	 166.2	
1968	 165.9	
1969	 168.8	
1970	 179.2	

	
Cost	of	Living	 Index	Numbers:	Cost	of	Living	 Index	numbers	are	constructed	 to	
study	the	effect	of	changes	in	the	prices	of	a	basket	of	goods	and	services	on	the	
purchasing	 power	 of	 a	 particular	 class	 of	 people	 during	 current	 period	 as	
compare	with	 some	base	period.	Cost	of	 living	 index	number	 is	 very	 important	
from	 consumer’s	 point	 of	 view	 and	 also	 for	 Government.	 Cost	 of	 living	 index	
number	can	be	defined	as	one	which	measures	the	average	increase	or	decrease	
in	cost	of	purchasing	a	specified	number	of	commodities	to	maintain	a	particular	
standard	 of	 living.	 Depending	 on	 this	 index,	 an	 ordinary	 consumer	may	 like	 to	
adjust	his	 spending	pattern.	 For	Government,	 it	 helps	 in	determining	wags	 and	
dearness	allowances	to	be	paid	to	employees.	
Main	steps	in	the	construction	of	cost	of	living	index	number	
(a)	Scope	and	coverage:	Cost	of	living	cannot	be	uniform	in	the	different	groups	
of	 people	 like	 from	 workers,	 industrial	 workers	 in	 cities,	 college,	 lecturers,	
business	men	and	so	on.	Hence	we	have	to	specify	the	group	and	the	region	for	
which	we	are	constructing	the	cost	of	living	index,	as	for	the	same	type	of	person	
the	cost	of	living	differs	from	place	to	place.	
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(b)	Family	budget	enquiry:	All	commodities	are	not	be	of	equal	importance	from	
consumers	point	 of	 view.	 To	 assess	 relative	 importance	of	 commodities,	 family	
budget	enquiries	are	to	be	conducted	among	the	families	of	group	for	which	are	
we	want	to	construct	a	cost	of	 living	index	number.	For	getting	the	expenditure	
of	different	commodities,	the	retail	prices	are	to	be	considered.	For	this	purpose,	
a	 list	of	all	households	(families)	are	made	and	a	random	sample	of	families	are	
chosen	from	them	to	arrive	at	weights	for	different	commodities	on	which	they	
spend	 money.	 For	 choosing	 the	 main	 commodities,	 we	 have	 to	 depend	 on	
consumption	 pattern	 of	 the	 given	 group.	 The	 family	 budget	 enquiry	 yields	 the	
following	information.	
(1)	The	nature,	quality	and	quantity	of	the	commodities	consumed	by	the	people,	

the	 commodities	 being	 classified	 under	 the	 following	 heads:	 (i)	 Food,	 (ii)	
Clothing,									(iii)	Fuel	and	lighting,	(iv)	House	rent	and	(v)	Miscellaneous.	

(2)	The	real	prices	of	different	commodities.	
(3)	The	proportion	which	the	expenditure	on	each	item	(in	a	group)	bears	to	the	

expenditure	on	the	whole	group	and	
(4)	 The	 proportion,	 which	 expenditure	 on	 each	 group	 bears	 to	 the	 total	

expenditure	on	all	the	groups.	
Construction	 of	 cost	 of	 living	 index	 number:	 Cost	 of	 living	 index	 number	 is	
constructed	in	two	ways.	
(i)	 Aggregate	 Expenditure	 Method	 or	 Weighted	 Aggregates	 Method:	 In	 this	
method	 we	 consider	 the	 weights	 to	 various	 commodities	 are	 provided	 by	 the	
quantities	consumed	in	the	base	year.	By	this	method,	the	index	is	given	by	
	
	 	 	 										∑P1Q0	
Cost	of	Living	Index			=						⎯⎯⎯			x		100	
	 	 	 										∑P0Q0	
	
	 	 	 	 Total	expenditure	in	current	year	

	=						⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯		x		100	
	 	 	 	 		Total	expenditure	in	base	year	
	 Which	is	nothing	but	Laspeyre’s	index	and	is	the	most	popular	method	of	
constructing	cost	of	living	index	numbers.	
(ii)	Family	budget	method	or	the	method	of	weighted	relatives:	In	this	method,	
cost	of	 living	 index	number	 is	 given	by	 the	weighted	average	of	price	 relatives,	
where	the	weights	for	different	commodities	like	food,	fuel	and	lighting,	clothing.	
Rent	 and	 miscellaneous	 are	 estimated	 from	 family	 budget	 enquiry	 of	
commodities.	If	price	relative	of	commodity	of	current	year	to	base	year	is	given	
by	 I	=	P1	 /	P0	and	 if	W	 is	 the	weight	corresponding	to	that	commodity	then	the	
cost	of	living	index	number	is	given	by	cost	of	living	index.	
	
	 	 	 												∑IW	
Cost	of	Living	Index			=						⎯⎯⎯			x		100	
	 	 	 													∑W	
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Where,	∑IW	=	Sum	of	product	of	price	relatives	and	their	corresponding	weights	
for	all	commodities.	

	 		∑W		=	Sum	of	weights	attached	to	all	commodities.	
	 If	we	consider	the	weights	are	the	quantities	consumed	in	the	base	period									
(i.e.	 W	 =	 P0Q0),	 then	 this	 formula	 reduces	 to	 formula	 given	 in	 the	 aggregate	
expenditure	method.	
Uses	of	cost	of	living	index	number	
1.	Cost	of	living	index	number	charge	in	the	purchasing	power	of	the	money.	
2.	These	indices	are	used	for	the	regulation	of	dearness	allowance	or	the	grant	of	

bonus	 to	 the	 workers	 so	 as	 to	 enable	 them	 to	meet	 the	 increased	 cost	 of	
living.	

3.	These	indices	are	also	used	for	deflation	of	income	and	value	series	in	national	
accounts.	

4.	Cost	of	living	index	numbers	serves	as	an	economic	indication	for	the	analysis	
of	price	situation.	

Example	
1.	 Find	 the	wholesale	 price	 index	 number	 for	 the	 year	 1982	with	 1980	 is	 base	
year.	

Commodities	
Price	

1980	 1982	
A	 30	 40	
B	 20	 30	
C	 40	 50	
D	 50	 60	

SOLUTION	
	 	 	 																	∑(P1/P0)	
Wholesale	price	index	number			=						⎯⎯⎯⎯			x		100	
	 	 	 														 										K	
Where	∑(P1	/	P0)		=	Sum	of	price	relatives	
													K	=	Number	of	commodities	

Commodity	 P0	 P1	
Price	relatives	

(P1/P0)	
A	 30	 40	 40/30	=	1.33	
B	 20	 30	 30/20	=	1.50	
C	 40	 50	 50/40	=	1.25	
D	 50	 60	 60/50	=	1.20	

Total	 -	 -	 5.28	
	
	 	 	 																	∑(P1/P0)	
Wholesale	price	index	number			=						⎯⎯⎯⎯			x		100	
	 	 	 														 										K	
	 	 	 																				5.28	

						=						⎯⎯⎯⎯			x		100	
	 	 	 														 										4	
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	 	 	 	 						=		132.00	
2.	Construct	the	cost	of	living	index	number	for	the	year	1980	with	base	year	as	

1979	by	(i)	Aggregate	expenditure	method	and	(ii)	Family	budget	method.	

Commodities	
Price	 Quantity	

1979	1979	 1980	
Food	 16	 10	 5	

Fuel	and	lighting	 5	 8	 2	
Clothing	 6	 9	 3	
Rent	 8	 10	 2	

Miscellaneous	 20	 15	 15	
SOLUTION:	(i)	Aggregate	Expenditure	Method	
Commodities	 P0	 P1	 Q0	 P0Q0	 P1Q0	

1	 16	 18	 5	 80	 90	
2	 5	 8	 2	 10	 16	
3	 6	 9	 3	 18	 27	
4	 8	 10	 2	 16	 20	
5	 20	 15	 15	 300	 225	

Total	 -	 -	 -	 424	 378	
	
	 	 	 														∑P1Q0	
Cost	of	living	index	number			=						⎯⎯⎯⎯			x		100	
	 	 	 														 	∑P0Q0	
	 	 	 																378	

						=			⎯⎯⎯			x		100	
	 	 	 														 			424	
	 	 	 	 						=		89.15	
(ii)	Family	Budget	Method:	Table	W	=	∑P0Q0	
Commodities	 P0	 P1	 Q0	 P0Q0	=	W	 (P1Q0)	=	I	 IW	

1	 16	 18	 5	 80	 1.125	 90	
2	 5	 8	 2	 10	 1.6	 16	
3	 6	 9	 3	 18	 1.5	 27	
4	 8	 10	 2	 16	 1.25	 20	
5	 20	 15	 15	 300	 0.75	 225	

Total	 -	 -	 -	 424	 -	 378	
	
	 	 	 																∑IW	
Cost	of	living	index	number			=						⎯⎯⎯⎯			x		100	
	 	 	 														 				∑W	
	 	 	 																378	

						=			⎯⎯⎯			x		100	
	 	 	 														 			424	
	 	 	 	 						=		89.15	
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Appendix	-1	

Pre Assessment 
1. An investigator wants to know the effect of a training programme on 

classroom practices. The most appropriate tool for collecting data is 
a) Questionnaire 
b) Interview  
c) Schedule 
d) Rating Scale 

 
2. The aim of Survey Study is 

(i) knowing facts about the existing situation  
(ii) comparing the present status with the standard norms 
(iii) criticizing the existing situation 
(iv) identifying the means of improving the existing situation 
a) i and ii only  
b) i, ii and iii 
c) i, ii, iii and iv  
d) ii and iii only 

 
3. Census is a process of collecting data from all the units of the population and 

survey is 
 

 
 

4. Why mean; median and mode are considered as measures of central tendency? 
 
 
 

5. The basis for consideration of mean as a reliable measure of central tendency 
and median as a consistent measure of central tendency. 
 
 
 
 

6. The purpose of the Frequency table or Frequency distribution is 
 
 
 
 

7. The data related to the average income of families from various states. The 
suitable graph/diagram for representing this data is 
a) Bar diagram 
b) Histogram 
c) Ogive 
d) Lorenz curve 
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8. The family size is 
a) Continuous variable 
b) Discrete variable 
c) Not a variable 
d) None of the above 

 
9. In the process of the construction of a pie diagram, converting the unit of 

representative in to  
a) Percentage 
b) Angle represents the sector 
c) Area diagram 
d) Weighted mean 

  
10. The histogram is used to represent the value of  

a) Continuous variable 
b) Discrete variable 
c) Moderator variable  
d) Intervening variable 

 
11. The investigator whishes to represent the data related to the income and 

expenditure of 100 families. The most appropriate diagram/graph is 
a) Frequency curve 
b) Pie diagram 
c) Scatter diagram 
d) Pictogram 

 
12. Exclusive type class intervals  

a) Include the values of upper limit and lower limit of a class interval 
b)  Exclude the values of upper limit and lower limit of a class interval 
c) Includes only values of lower limit of a class interval 
d) Includes only values of upper limit of a class interval 

 
13. Sample data is classified based on the socio economic status. This is known as 

a) Quantitative classification 
b) Qualitative classification 
c) Both the quantitative classification as well as qualitative classification 
d) Not possible to classify the data 

 
14. Karnataka is divided in to Costal Karnataka; Hyderabad Karnataka; Mysore 

Karnataka, and Hill region. This is known as  
a) Quantitative classification 
b) Qualitative classification 
c) Geographical classification 
d) Structural classification 

 
15. Quartiles; Deciles and Percentiles are 

a) The central tendency values 
b) The patrician values 
c) The values indicates the relationship between variables 
d) None of the above 
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16. The distinction between univariate and bivariate distributions is 

a) Measurement of two different samples 
b) Measurement of two variables of same sample 
c) Computation of two measures of central tendency 
d) Computation of two measures of variability 

 
17. The sampling error can be minimized by  

a) Increasing the sample 
b) Decreasing the sample 
c) Eliminating the part of data 
d) Use the statistical caliculations 

 
18. A frequency polygon is a close figure of 

a) Two sided 
b) Three Sided 
c) Many sides 
d) None of these 

 
19. A graph of a cumulative frequency distribution is called 

a) Histogram 
b) Frequency Polygon 
c) Ogive 
d) None of these 
	

20. Frequency curve is 
a) Asymptotic to y-axis 
b) Non-Asymptotic to y-axis 
c) Asymptotic x-axis 
d) Asymptotic to both x-axis and y-axis 

21. In a histogram the area of each rectangle is proportional to 
a) the class mark of the corresponding class interval 
b) the class size of the corresponding class interval 
c) frequency of the corresponding class interval 
d) cumulative frequency of the corresponding class interval 

22. Sample is  
a) a portion of the sample 
b) a portion of the population 
c) all the items a data gathering tool 
d) none of the above 

 
23. Statistics is the representative of a sample. The Parameter is the representative 

of 
a) Sample considered for data collection 
b) Population  
c) Absolute value for Population and Sample 
d) None of the above 
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24. If Q1;;Q2, and Q3 are the quartiles , then the quartile deviation is 
a) (Q3-Q1) / (Q2-Q1)  
b) (Q3-Q1) * (Q2-Q1) 
c) (Q3-Q1)/2 
d) (Q2-Q1)/2 

 
25. The simple index number is computed from:  

a) Single variable  
b) Bi-variable  
c) Multiple variables 
d) None of the above 

 
26. Index numbers are expressed in 

a) Ratios  
b) Squares  
c) Percentages  
d) Combinations  

 
27. If all the values are of equal importance, the index numbers are called 

a) Weighted  
b) Unweighted  
c) Composite  
d) Value index 

 
28. The use of Index numbers is  

a) Forecasting  
b) Fixed prices 
c) Different prices 
d) Constant prices  

 
29. The Lorenz Curve shows the  

a) difference between the supply and demand curves at all prices 
b) levels of income and wealth inequality in an economy 
c) level of imports and exports in an economy 
d) None of the above 

30. The multi-model distribution is 
a) The distribution with only one mode 
b) The distribution with more than one mode 
c) The distribution with no mode 
d) The distribution based on two variables 
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II. List the misconceptions among the PUC students that you notice while teaching 
statistics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
III. Describe the procedure you have adopted to overcome any two of the above listed 
misconceptions in learning statistics 
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Appendix	–	2	

Post	Assessment	
31. An	investigator	wants	to	know	the	effect	of	a	training	programme	on	

classroom	practices.	The	most	appropriate	tool	for	collecting	data	is	
e) Questionnaire	
f) Interview		
g) Schedule	
h) Rating	Scale	

	
32. The	aim	of	Survey	Study	is	

(v) knowing	facts	about	the	existing	situation		
(vi) comparing	the	present	status	with	the	standard	norms	
(vii) criticizing	the	existing	situation	
(viii) identifying	the	means	of	improving	the	existing	situation	
e) i	and	ii	only	 	
f) i,	ii	and	iii	
g) i,	ii,	iii	and	iv	 	
h) ii	and	iii	only	

	
33. Census	is	a	process	of	collecting	data	from		

a) all	the	units	of	the	population	
b) all	the	units	of	the	sample	
c) all	the	units	of	the	sample	and	population	
d) None	of	the	above	
	

34. The	measures	of	central	tendency	helps	to	
a) find	the	variations	for	the	observations	
b) find	the	symentry	of	the	observations	
c) find	the	averages	of	the	observations	
d) find	the	homogeneity	of	the	observations	
	

35. The	basis	for	consideration	of	mean	as	a	reliable	measure	of	central	tendency	
is		
a) computed	based	on	central	part	of	the	observations	
b) computed	based	on	the	extreme	end	observations	
c) computed	based	on	the	lower	extreme	end	observations	
d) computed	based	on	all	the	observations	

	
36. The	median	is	the	most	consistent	measure	of	central	tendency	as	

a. It	is	not	influenced	by	extreme	end	observations	
b. It	is	influenced	by	extreme	end	observations	
c. It	is	influenced	by	lower	extreme	end	observations	
d. It	is	influenced	by	upper	extreme	end	observations	
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37. The	purpose	of	the	Frequency	table	or	Frequency	distribution	is	
a. sequencing	the	observations	of	the	data	
b. classification	of	the	observations	of	the	data	
c. aggregating	the	observations	of	the	data	
d. None	of	the	above	
	

38. The	data	related	to	the	average	income	of	families	from	various	states.	The	
suitable	graph/diagram	for	representing	this	data	is	
e) Bar	diagram	
f) Histogram	
g) Ogive	
h) Lorenz	curve	

	
	

39. The	family	size	is	
e) Continuous	variable	
f) Discrete	variable	
g) Not	a	variable	
h) None	of	the	above	

	
40. In	the	process	of	the	construction	of	a	pie	diagram,	converting	the	unit	of	

representative	in	to		
e) Percentage	
f) Angle	represents	the	sector	
g) Area	diagram	
h) Weighted	mean	

		
41. The	histogram	is	used	to	represent	the	value	of		

e) Continuous	variable	
f) Discrete	variable	
g) Moderator	variable		
h) Intervening	variable	

	
42. The	investigator	whishes	to	represent	the	data	related	to	the	income	and	

expenditure	of	100	families.	The	most	appropriate	diagram/graph	is	
e) Frequency	curve	
f) Pie	diagram	
g) Scatter	diagram	
h) Pictogram	

	
43. Exclusive	type	class	intervals		

e) Include	the	values	of	upper	limit	and	lower	limit	of	a	class	interval	
f) 	Exclude	the	values	of	upper	limit	and	lower	limit	of	a	class	interval	
g) Includes	only	values	of	lower	limit	of	a	class	interval	
h) Includes	only	values	of	upper	limit	of	a	class	interval	
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44. Sample	data	is	classified	based	on	the	socio	economic	status.	This	is	known	as	

e) Quantitative	classification	
f) Qualitative	classification	
g) Both	the	quantitative	classification	as	well	as	qualitative	classification	
h) Not	possible	to	classify	the	data	

	
45. Karnataka	is	divided	in	to	Costal	Karnataka;	Hyderabad	Karnataka;	Mysore	

Karnataka,	and	Hill	region.	This	is	known	as		
e) Quantitative	classification	
f) Qualitative	classification	
g) Geographical	classification	
h) Structural	classification	

	
46. Quartiles;	Deciles	and	Percentiles	are	

e) The	central	tendency	values	
f) The	patrician	values	
g) The	values	indicates	the	relationship	between	variables	
h) None	of	the	above	

	
47. Relative	positions	helps	to	know	the		

a. position	of	an	observation	or	set	of	observations	in	a	data	
b. sequencing	of	the	data	
c. relationship	of	the	observations	
d. none	of	the	above	

	
48. The	distinction	between	univariate	and	bivariate	distributions	is	

e) Measurement	of	two	different	samples	
f) Measurement	of	two	variables	of	same	sample	
g) Computation	of	two	measures	of	central	tendency	
h) Computation	of	two	measures	of	variability	

	
49. Which	of	the	following	is	the	sampling	error	

e) inappropriate	sample	
f) non-response	error	
g) in	appropriate	tools	for	data	collection	
h) computational	errors	based	on	the	collected	data	

	
50. A	frequency	polygon	is	a	close	figure	of	

a)	two	sides	
b)	three	of	more	Sides	
c)	curved	lines	
d)	None	of	these	
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51. Ogive	is	graph	representing	the	
a. cumulative	frequencies	of	a	distribution	
b. actual	frequencies	of	a	distribution	
c. mid-values	of	the	class	interval	
d. none	of	the	above	
	

52. Frequency	curve	is	
a)	Asymptotic	to	y-axis	
b)	Non-Asymptotic	to	y-axis	
c)	Asymptotic	x-axis	
d)	Asymptotic	to	both	x-axis	and	y-axis	
	

53. In	a	histogram	the	area	of	each	rectangle	is	proportional	to	
a)	the	class	mark	of	the	corresponding	class	interval	
b)	the	class	size	of	the	corresponding	class	interval	
c)	frequency	of	the	corresponding	class	interval	
d)	cumulative	frequency	of	the	corresponding	class	interval	

	
54. Statistics	is	the	representative	of	a	sample.	The	Parameter	is	the	

representative	of	
e) Sample	considered	for	data	collection	
f) Population		
g) Absolute	value	for	Population	and	Sample	
h) None	of	the	above	

	
55. The	simple	index	number	is	computed	from:		

e) Single	variable		
f) Bi-variable		
g) Multiple	variables	
h) None	of	the	above	

	
56. Index	numbers	are	expressed	in	

e) Ratios		
f) Squares		
g) Percentages		
h) Combinations		

	
57. If	all	the	values	are	of	equal	importance,	the	index	numbers	are	called	

e) Weighted		
f) Unweighted		
g) Composite		
h) Value	index	
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58. The	use	of	Index	numbers	is		
e) forecasting		
f) fixed	prices	
g) different	prices	
h) constant	prices		

	
59. The	Lorenz	Curve	shows	the		

e) difference	between	the	supply	and	demand	curves	at	all	prices	
f) levels	of	income	and	wealth	inequality	in	an	economy	
g) level	of	imports	and	exports	in	an	economy	
h) None	of	the	above	

	
60. The	consumer	price	index	indicates	

(i) Rise		
(ii) Fall		

a) only	(i)	
b) only	(ii)	
c) both	(i)	and	(ii)	
d) neither	(i)	and	(ii)		

	
II.	List	the	topics/issues	which	you	are	confidence	in	teaching	effectively	for	PUC	
students	in	statistics	for	economics	
	
	
	
	
	
	
	
	
	
	
	
	
III.	List	the	topics/issues	which	you	are	not	having	complete	confidence	in	teaching	
for	PUC	students	in	statistics	for	economics	
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Appendix	–	3	
List	of	Resource	Persons	

	
1. Prof.	K.	Dorasami	

Principal	
Regional	Institute	of	Education	
Mysore	570	006	
	

2. Mr.	G.	Rajendra	Kumar	
Research	Student	
Department	of	Education	
Regional	Institute	of	Education	
Mysore	570	006	

	
3. Dr.	Ashitha	Ravindran	

Assistant	Professor	
Planning	and	Monitoring	Division	
NCERT	
New	Delhi-110	016	

	
4. Dr	Mahesha	M		

Associate	Professor	
Department	of	Economics	
University	of	Mysore		
Mysuru	–	570	006	
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Appendix	-	4	

LIST	OF	PARTICIPANTS	
	

Sl.	
No.	

Name,	Designation,	Address	 Contact	Number,	&	
	E-mail	

Training	Programme	fron	6th	to	10th	May	2017	
	

1	 V	Bhagavathi		
Lecturer	in	Economics		
Government	PU	College		
New	Vani	Vilas		
Minerva	Circle,	V	V	Puram	
Bangalore	

9449392380	
bhagarathi21@gmail.com	

	
	

2	 Mahalakshmi	M	N	
Lecturer	in	Economics	
Government	P	U	College	for	Girls	
Old	Vanivilasa	
Bangalore	-560	002	

9886422249	
	

3	 H	G	Prakasha	
Lecturer	
Government	P	U	college		
Upparigenalli		
Holalkeri	Taluk	
Chitradurga	

9481159835	

4	 Mrs		Baby	Shetty	K	
Lecturer		
Government	P	U	College	
Muniyalu	
Karnataka	(Tq)	

9945376139	

5	 Basavaraja	S	D		
Lecturer	
Government	P	U	College	
Dodderi	
Challakere	(Tq)	
Chitradurga	Dist	

9449128293	
sdbnisargapriya@gmail.com	

	

6	 Dr	Jayappa	Kurbar	
Lecturer	
Government	P	U	College	
K	R	Road	
Davanagere	

9686168292	
	

7	 Ibrahim	Khaleelulla	N	G	
Lecturer	
Government	P	U	College	
Kanchikere		

9972950136	
9972950175	

ngiknvl@gmail.com	
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Harapanahalli	(Tq)	
Davanagare	Dist	

8	 Zareena	Begum	M	
Lecturer	
Government	PU	College	
Kermsi		
Shimoga	

9611011479	
zareena1978@gmail.com	

	

9	 Chandrakantha	M	
Lecturer	
Government	PU	College	
Bookinakere		
K	R	Pet(Tq)	
Mandya		

7849033002	
Chandrakantham_13@yahoo.com	

	
	

10	 Venkatesha	J	
Lecturer	in	Economics	
Government	P	U	College		
Kesare	
Rajendra	Nagar	
Mysuru	

741151070	
venkateshjpnerale@gmail.com	

	

11	 Hemakumara	
Lecturer	
Government	P	U	College	
Thuggahalli	
Mandya	TQ	&	Dist		

8970524765	
hemakumara@gmail.com	

	

12	 Rajanna	H	R	
Lecturer	in	economics		
Government	Pre-University	College	
Udayapura	
C	R	Patna	Tq	Hassan	

9483836699	
rajannarashmi@gmail.com	

	

13	 Girish	Kumar	K	P	
Lecturer	
Government	P	U	College		
Nandagudi		
Hoskote		
Bangalore	Rural	Dist	

9741193195	
girishkpeconomics@gmail.com	

	

14	 Prakash	H	R	
Lecturer	
Government	P	U	College	for	Girls	
Tiptur,	Tumkur	Dist		

08134-254845	
9611396155	

orparsikere@gmail.com	
	

15	 Chandra	M	N		
Lecturer	
Government	P	U	College	
Venur	
Belthangady	(tq)	
Dakshina	Kannada	–	574	242	

9449387400	
Belaku283@gmail.com	
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16	 B	M	Jagadeesh	
Lecturer	
Government	PU	College	
Nelamangala	
Bengaluru	Rural	

9945486927	

17	 Dr	Abdul	Razak	K	
Lecturer	
Government	P	U	College	
Kuraad	
Mudipu		
Bantwala	Tq-	574	153	
	

9482254627	
razakkedila@gmail.com	

	

18	 G	N	Puttaraju	
Lecturer	
Government	P	U	College	for	Girls	
Ramanagara	
Ramanagara	(Dist)	

9880886212	
puttarajugn1234@gmail.com	

	

19	 Kishore		Kumar	S	
Lecturer	
Government	P	U	College	
Udayovara		
Udupi	Tq	&	Dist-	574	118	

9743492539	
Kishore.kumar.shivalli@gmail.co

m	
	

20	 Deepa	V	
Lecturer	
Government	PU	College	
Honnavara,		
Nagamangala	Tq	
Mandya	Dist	

9449207157	
Deepa.economics@gmail.com	

	

21	 T	R	Thygarja	
Lecturer	
Government	P	U	College	
Vemagal		
Kolar	

9739324846	
trthyagaraja@gmail.com	

	

22	 Ramesh	V	P	
Lecturer	
Government	PU	College	
LL-013	
B	M	Road	
Sakaleshpura	

9480391661	
soumyavpramesh@gmail.com	

	

23	 Sunderraj.	H	T	
Lecturer	in	Economic	
Government	P	U	College	
Yelahanka		
Bangalluru-64	

9980472107	
sundserraj023@gmail.com	
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24	 Belliappa	H	B	
Principal	
Bharathi	composite	PU	College		
Margodu	
Kodugu	–	571	252	

08272-241448	
9480670465	

25	 Divakara	K	J	
Senior	Lecturer	
S	C	P	U	College	
Bhagamandala	
Kodagu	Dist-	571	247	

9448625198	
kjdivakar198@gmail.com	

	

26	 Vasantha	Kumar	H	S	
Lecturer	
Government	P	U	College	for	Girls		
R	C	Road,	Hassan	

9448940030	
hsvkhethur@gmail.com	

	

27	 B	Nagaraju	
Lecturer	
Government	P	U	College	
Aluru	
Chamaraja	Nagar	Dist-	571	117	

9538966858	
nagarajubtm1980@gmail.com	

	

28	 Siddappa	C	
Lecturer	in	Economics	
SN		PU	college,	Antharagatte	
Kudur	Taluk,	Chikkamagaluru	
	

9448727588	
siddaramasiri.ss@gmail.com	

	

29	 Almas	Begum	
Lecturer		
Government	P	U	College	
Gundlupet	Tq	
Chamaraja	Nagar	Dist	
	

9449680420	
almasiqbal7@gmail.com	

	

30	 Parameswarappa	S	V	
Lecturer		
Kaduru-	577	548	
Chickmagalore	Dist	

8073495355	
parameshsvpsvs@gmail.com	

	

31	 Jaishankar	M	P	
Lecturer	
Government	P	U	College	for	Girls	
Channapatna	
Ramanagara	Dist	

9448796675	
jaishump@gmail.com	

	

32	 Siddappa	
Lecturer	in	Economics	
Sri	vanivilasa	Ursu	Girls		
P	U	College	
Nazarabad	
Mysuru	

9482153937	
siddu208lec@gmail.com	
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33	 Shanmukha	S	
Lecturer	
Government	Girls	P	U	College	
New	Town,	Bhadravathi	
Shimoga	

9611403774	

34	 Chandra	Kumar	G	M	
Swamy	Vivekananda	P	U	College	
Mallur	Sidlaghatta	(Tq)	
Chikkaballapur	(Dist)	

gmckumar09@gmail.com	
9448865965	

35	 Sheshagiri	G	K	
Lecturer	in	Economics	
Government	P	U	College	
Thirthahalli	
Shimoga	Dist	

9449027929	
sheshagirigkduddekoppa@gmail.c

om	
	
	

36	 Manjunatha	B	V	
Lecturer	in	Economics	
Government	P	U	College	
D	V	G	Road,	Bagepalli	
Chikkaballapur-	561207	

9448510459	
manjunathamega@gmail.com	

	

37	 Bodi	Reddy	N	
Lecturer	
Government	P	U	College	
Budi	Kote	(v)	&	(P)	
Bangarpet	(T)	
Kolar	(D)-563	114	

9448433327	
bodireddy1977@gmail.com	

	

38	 Balasubramanya	A	S	
Lecturer	
Government	PU	college	(Girls)	
Hunsur,	Mysore	

9844430989	

39	 Nagarajappa	B	
Lecturer	in	Economics	
Mothiveerhppa	Govt	P	U	College	
Davangere	

9483653600	
bnagarajappa.moti@gmail.com	

	

40	 Gurumuthry	E	
Lecturer	Economics		
Government	P	U	College	for	Girls		
Chitradurga	

9449422020	

41	 Dr	Mahesha	M		
Associate	Professor	
Department	of	Economics	
University	of	Mysore		
Mysuru	

9480438399	
eguru1968@gmail.com	

	

42	 T	Manjunatha	
Lecturer	in	Economics		
Girls	Government	PU	college	
Hosakote	B	Rural	Dist	

9980544199	
mannutg9t@gmail.com	
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43	 Kempaiah		
Lecturer	in	Economics	
Government	PU	College		
Maskal	
Tumkur	TQ	

9449481844	

44	 Pushpalatha	R	
Lecturer	
GJC	for	girls	
13th	Cross,	Malleshwaram	
Bangalore	
	

9945336794	
rpushpalatha15@yahoo.co.in	

45	 Sadashivaiah	H	M	
Lecturer	in	Economics	
Empress	girls	Government	PU	College,	
Tumkur	

9886939891	

Training	Programme	fron	6th	to	10th	May	2017	

46	 Mr	Chikkareddeppa	B	V	
Lecturer	
Govt.	P	U	College	
Mangolore	R		K-048	
Yelburga	TQ		
Koppal	Dist		

9972269985	

47	 Mr	Nagaraja	Neswi	
Lecturer	
Govt.	P	U	College	
Mantur	
Hubli	TQ	
Dharwad	Dist		

9980149391	

48	 Kalappa	S	Badiger	
Lecturer	
Govt	P	U	College	Navanagar	
Dharwad	

9449035261	

49	 Dayanand	S	Math	
Lecturer	
Govt	P	U	College		
Kakkera	(Ky-17)	
Surpur	(Tq)	
Yadgiri	(Dt)	

9972693744	

50	 H	D	Ganter	
Lecture	
Govt.	PU	College	
Karajagi	(Tq	&	Dist)	
Haveri-	581	112	

9481679961	
hdghvr@gmail.com	

	

51	 S	B	Kaller	
Lecturer	
ND	PU	College	

9916064427	
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Akkiallur	
Hangal	(Tq)	
Haveri	(Dist)	

52	 Sharanappa		Basappa	Tonisihal	
Lecturer	
Govt.	P	U	Colleg	
Koppal	(Tq)	&	(Dt)	
Koppal	

9880763889	

53	 Krishnappa	ST	
Lecturer	
Govt	Saradar’s	P	U	College	
Balagavi	
Karnataka	

9448635675	

54	 Narasappa	Samba	Chougale	
Lecturer	
R	C	Comp.	PU	College	
Chikodi-	591	201	

9482367397	
nscougale123@gmail.com	

	

55	 Jeevan	Rao	Kampli’	
Lecturer	
N	V	Pre	University	College	
Brahmpur	
Savg.	colony		
Kalaburgi-	585	103	

084721243503	
8971843155	

jeevankk@61gmail.com	
	

56	 Shreeshail	Raju	Nayakodi	
Lecture	
Govt	P	U	College	Mudhol	
Mudhol	(Tq)	
Bagalkot	(Dist)	

shreeshailnayakodi@gmail.com	
9481708372	

57	 Durgappa	Y	Harijan	
Lecturer	
Govt	PU	College	
Rampur	(RC)	
Bagalkot	(Tq)	&	(Dist)-	587	207	

9945333054	

58	 Abbassaheb	D	Bagwan	
Lecturer	
Govt	P	U	College	for	Girls	
Jamkhandi	–	587	301	
Bagalkot	

9880458869`	
abbashagawan101@gmail.com	

	

59	 Dasharath	K	
Lecturer		
Govt	P	U	College	for	Girls	
Yadgiri	(Tq)	
Yadgiri	(Dist)	
Karnataka	

9880650903	
dashrathkawadi@gmail.com	

	

60	 Sudarshan	Reddy	
Lecturer	
Govt	P	U	College	

9448586739	
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Gajar	Kote	
Yadgir	(Tq)	&	(Dt)	(Ky232)	

61	 Tippareddy	
Lecturer	
Govt.	Ind.	PU	College	
Jeelanabad,	MS	K	Mill	
Kalgurgi	

9886160975	

62	 S	H	Kabbinakantimath	
Principal	
SMS	Comp.	P	U	college	
Shivayogeshwar	Nagar	
Haveri	
	

9448838105	
kkmathsk2@gmail.com	

	

63	 Narasinha	R	Kulkarni	
Lecturer	
Govt.	Pre-University	College	
Yadrami	Tq.		
Jewargi	
Gulbarga	

9880657849	
rnsnarasinha@rediffmail.com	

	

64	 Chandrakant	V	Gangashetty		
Lecturer		
Govt	P	U	College	Boys	
Humnabad	Dist	
Birdar	

9449182274	
cjgangshetty@gmail.com	

	

65	 Mangalgi	Rajashekhar	
Lecturer	
Govt.	P	U	College	for	Girls	
	Chittekhana		
Bidar	

08482-228843	
9448585051	

66	 Gachinmath	Mallikarjun	
Lecturer	
Govt.	PU	College	
Balki	
Bidar	Dist	

9480358444	

67	 Anasuya	V	Hiremath	
Lecturer	
Govt.	Girls	P	U	College	
Shahapur,	Belgavi	
(D	D	-127)	

7204295826	
anasuyavrh@gmail.com	

	

68	 Jagannath	Ramanna	Bagali	
Lecturer	
Govt.	PU	College	
Halagunki	(Tq)	
Indi	Dist		
Vijayapur-	586	209	

9900839598	
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69	 S	S	Desai	
Lecturer	
Govt.	P	U	College	
Arrod	(B)		
Tq	&	Dist-	Kalburagi	
	

9972563964	

70	 Girijavva	K	Doddamani	
Lecturer	
Govt	P	U	College	
Chilakwad	
Navalagund	
Dharwad	

9739778238	

71	 Manjula	Nagappa	Savadi	
Lecturer	
Govt.	P	U	College	
R	N	Shetty	Stadium	
Dharwad	
	

9448678172	
Cholin.manjula@gmail.com	

72	 A	M	Jayashree	
Principal	(In-charge)	
Govt	P	U	College	for	Girls	
Near	Head	Post	Office	
Ballari	

9980620675	
amjayashree1968@gmail.com	

	

73	 Ramakrishna	Dinkar	Shelkar	
Lecturer	
Jyoti	P	U	College	
Club	Road	Camp	
Belgavi	

9449411219	
0831-2422090	

74	 Basagonda	Siddanna	Biradar	
Lecturer	
R	V	Camp.	P	U	College	
Raibag-	591	317	
Belgavi	

9845889947	
basagondbiradar@gmail.com	

	

75	 Chandrashekhar	B	
Lecturer	
Government	P	U	College	for	Girls	
Station	Road	
Raichur	
	

9901613854	
chandrashekar.bcm@gmail.com	

	

76	 Boodeppa	
Lecturer	
Govt	P	U	College	for	Boys	
Raichur	–	584	101	
	

9448222437	

77	 Dinesh	K		
Selection	Grade	Lecturer	
Govt	P	U	College	

9448806861	
dineshsagar@rediffmail.com	
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Halageri	Post	
Siddapur		
Uttar	Kannada	

78	 Ramesh	Goud	M		
Lecturer	
P	M	Com.	P	U	College	
Ankola	(	U	K)-	581	314	
	

9036809103	

79	 I	B	Kiremath	
Lecturer	
Govt	P	U	College		
Muddibihal	
Vijayapur	(Dist)	
	

9972606400	

80	 Hanumanthappa	Neelappa	Kale	
Lecturer	
SK		PU	College	
Hole	Alur		
Tq	RON	
Gadag	–	Dist	

9742197541	

81	 Priya	M	Bommayyanavar	
Lecturer	
Government	P	U	College	
Swarahatti	
Gadaga	

8970246764	

82	 Shivashankarappa	
Lecturer	
Govt	P	U	College	for	Girls	
PWD	Camp,	Sindhanur	Dist	
Raichur-	584	128	

9901012550	

83	 Somashekhar	Chavan	
Lecturer	
Govt	P	U	College		
Malkhed	(KK-217)	
Sedam	(Tq),	Kalaburgi	Dist	

07899994772	
chavansomashekhar123@gmail.co

m	
	

84	 Dr	Yerrappa	D		
Lecturer	
Govt	P	U	College	
Siruguppa,	Bellary	(Dist)-	583	121	

9480727834	
drdyerrappa@gmail.com	

	

85	 	L	S	Mujawar	
Lecturer	
SECAB	PU	college	for	Boys		
Vijayapur-	586	101	

8792203997	
secab.boys@gmail.com	

	

86	 I	B	Birdar	
Principal	
R	D	Patil	P	U	College	
Sindagi	

08488-22181	
9341701965	

9bb_965@rediffmail.com	
Principal.vdpr@gmail.com	
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87	 P	Nageswara	Rao	
Lecturer	
Govt	P	U	College	
Ballari	

9448830076	
08392	272237	

onrao70@gmail.com	
purao70@gmail.com	

	
88	 Shambhu	Bhat	

Senior	Lecturer	
Vidyodaya	P	U	college	
Yadahalli	Dist	&	Post	
Sirsi	(North	Karnataka)	

9480396200	
shambhukotemane@gmail.com	

	

89	 Y	C	Patil	
Shree	Anadaneshwar	Pre	University	
College	
Naregal	
Ron	(tq)	
Gadag	(Dist)	
Karnataka	

9916337700	
patsyc123@gmail.com	

	

	
	
	
	
	
	 	
	


