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

 1998 
(4)  (3)  (2)  (1)

2020 





 ‘‘  ’’




(Challenges) 





 1998 










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


 2004  1998 


Credit Based Choice System 

 (CBCS)






 25 


 ‘  ‘  ‘ 

 9 













 155  5

 (Learner Support Centre) 










 




 (SMS) 













 ‘ 




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

 (Business Statistics) 
 (6)  (4)  24


















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Statistics  I 

Statistics  -1 
 Application of Statistics  -2 

Primary Data  -3 
Secondary Data   -4 
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Introduction  1.0








 (Progress Card) 




Objectives  1.1


 
 
 
 
 

Concept of Statistics  1.2








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









Meaning and Definition  1.3




 Statistik  Statisticum "Statisticus"  "Status"  Statistics 
 Government  Political State  Statistique  Statista

 Science of Kings  Science of State  Statistics  (Ancient Period)

William  John Grount  1662  Statist  Hamlet 



 1602

 1749  Statistics  Petty

 (Statistics) 
 Statistics 

(Father of Indian  Prof. Prasanta Chandra Mahalamobis

(Father of Modern  Sir Ronald Fisher  Statistics)

Florence  (Applied Mathematics)  Statistics)

 John Tuhey  John Graunt Nightingale


 'Science of Estimates and Probabilities'  Prof. Batingtoo
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 Croxton and Cowdon

 Selligman

 Webster

 (Science of Counting)  A.L. Bowley

 (Science of Average) 
 Youle and Kendal


Scope of Statistics  1.4








Statistics in Business Management 






Economic Planning 
 









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Statistics in Administration 






Education 






Industry 










Importance of Statistics  1.5








Economics  1


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







Business Management  2










Finance Management  3










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
Sociology  4






History  5







Mathematics  6





Features of Statistics  1.6





 1

  2


 3

 4
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 5

 6

 7

 8

 9

 10

 11

 12

 13

 14

Advantages of Statistics  1.7






 1



 2





 


 3
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




 4



 5





 6

 

 7



 8






Demerits of Statistics  1.8



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 1


 2


 3


 4

 5

Distrust of Statistics  1.9












 (Distrust of Statistics)




 1


 2

 3
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 4

 5

 6

 7

 8

 9

 10

 11

 12

 13

 1.9.1

Remedial Measures to Control Distrust of Statistics




 1

 2

 3

 4

 5

 6

Functions of Statistics  1.10




 (Present Facts) 

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



 

 (Policy Making) 





 (Forecasting) 




  (Comparison) 










 (Measure Uncertainly) 



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Tools of Statistics  1.11


 







Chai Square Regression Analysis T.Test F.Test 
  Test











Chi Square Test .3 T - Test .2 F - Test .1

Anova (Analysis of Variance) .6 Regression Analysis .5 Z - Test .4

 Null-Hypothesis  (F-Test)  1

 F-Test  Sir Ronald Fisher Georg W. Snotecor 


 (Two Variances) 

 (Variabllity)  (Standard Deviation) 


Helmert  T Distribution  (T - Test) - 2

 Biometrika  1908Willian Sealy Gosset  1876and Luroth

 Students T. Distribution 
Guinness Brewery  (Gosset) 


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 (Chi-Square Test)  3

 (Modern Statistics)  1900


 (Z - Test)  4

 30 
 (Variance)  (Mean)  (Population)

Analysis of Variance (ANOVA) 
 (Ronald Fisher) 

1925  (Variance)  Law of Total Variance

 Analysis of Variance  "Statistical Method for Research Work" 
 Fisher Analysis of Variance  ANOVA

 (Variables)  ANOVA 


 ANOVA

Two way ANOVA Test .2 One way ANOVA Test .1

Learning Outcomes  1.12


 Statistics










 
  

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







Key Words  1.13




 (Data) 

 





















Terminal Questions  1.14

 .A

 __________  Statistic  1

 __________  2
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 ____________  Statistic  3

 _____________  4

 .B

 1

 2

 3

 4

 .C

 1

 2

 3

 4

 5

Reference Books  1.14

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.     Business Statistics : Bharat Jhunjhunawala
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Introduction  2.0








Objectives  2.1


 
 
 
 
 
 

Meaning and Definition  2.2

 
 







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Nature  2.3








Need and Importance  2.4







 1

 2

 3

 4

  5

 6

 7

Objectives  2.5


 1

  2

 3
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 4

Uses of Statistics  2.6

Use of Statistics in Daily Life  2.6.1









Use of Statistic in the State  2.6.2





 (Planning)  1




 





 (Budgeting)  .2





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







 (Economics) .3








Research and Statistics  2.6.3





   







Application on Science  2.6.4

  

 



32







Application in Personality Development  2.6.5

 




 





Use of Statistics in Business  2.7











 .3  .2  .1 



(Planning)  .3 (Finance)  .2 (Marketing)  .1

(Management)  .5 (Expansion of Business)  .4

Marketing  1
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





Finance  2








Planning  3









Expansion of Business  4






Management  5
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



Use of Statistics in Industry  2.8






 .2   .1





 .4  .3

 .6  .5

 .8  .7

 .9

Planning  1









Cost Analysis  2


 (Salaries) 


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



Determination of Standard of Production  3






Calculation of Wastage 



 4








Determination of Selling Price  5









Competition  6


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










Financial Analysis  7











Setting Quantity of Production  8








Administration  9





Learning Outcomes  2.9

 


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





Key Words  2.10

  (Planning)  1

  (Analysis)  2

  (Wastage)  3

  (Competition)  4

  (Adminstration)  5

Terminal Questions  2.11

 .A

 _____________  1

 __________ 2

 /   3

 /   4

 /   5

 .B

 1

 2

 3

 4

 5

 .C
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 6

 7

 8

 9

 10

Reference Book  2.12

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5. Business Statistics : Bharat Jhunjhunawala
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 3 
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Objectives  3.1
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Primary Data  3.3
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Objectives of Research  3.5.1
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Finance  3.5.4

Limits of Research / Area of Research  3.5.5
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
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 
 

Meaning and Definition  3.2


 (Data)







50  200  10  50 
 35%   2,00,000 

 55%  65%  5% 


 Data 


Primary Data  3.3






 10 
15 



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 (Data) 





(Observation Method)  .1

(Personal Interview)  .2

(Questionnaire)  .3

(Schedule)  .4

Observation Method  3.3.1












 1

 2

 3

 4

 5

 6
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 7





 1

 2

 3

 4

 5

 6

 7

 8




 1


 2

 3

 4

 5

Limitations 


 1

 2

 3
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 4

 5


 6

 7

Personal Interview  3.3.2














 1

 2

 3

 4

 5

 6




 1
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 2

 3

 4

 5





 1

 2

 3

 4

Questionnaire  3.3.3










 1

 2


 3

 4
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 5

 6

 7

 8

 9




 1

 2

 3

 4

 5







 1

 2

 3

 4

 5

 6

 7

 8

 9
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Schedule  3.3.4














 
 1

 2


 3

 4


 
 1


 2

 3


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 4

 5


 6

 7

Types of Questionnaire  3.4






(Structured Questionnaire)  1

(Closed Ended Questionnaire)  2

(Open End Questionnaire)  3

(Picturial Questionnaire)  4

(Unstructured Questionnaire)  5

Structured Questionnaire  3.4.1


 P.V. Young  (Structured Questionnaire)








Closed Ended Questionnair  3.4.2
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 B  A 




Advantages 


 1

 2

 3

 4

 5

 6

Limitations 


 1

 2

 3

 4

Open Ended Questionnair  3.4.3







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Advantages 


 1

 2

 3


 4


Limitations 


 1

 2

 3

Pictorial Questionnaire  3.4.4






Advantages 


 1

 2

 3

 4

Limitations 
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
 1

 2

 3

 4

 5

Unstructured Questionnaire  3.4.5








 3.5

Factors Effecting on Methods of acquisition of Data 





 .1

 .2

 .3

 .4

 .5

 3.5.1


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




 3.5.2






 3.5.3

 










 3.5.4





 3.5.5


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


Learning Out Comes  3.6

 (Data) 








Key Words  3.7

 (Data)  1


  (Resources)  2

Terminal Questions  3.8

 .A

 ____________  1

 ___________  2

 ___________  3

 ___________  4

 ___________  5

 .B

 (Data)  1

 2
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 3

 4

 5

 .C

 20  5

  6

 7

 8

 10

Reference Books  3.9

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5. Business Statistics : Bharat Jhunjhunawala
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Introduction  4.0





















Objectives  4.1


 
  
 
 
 

Meaning and Definition  4.2



 


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




  

(Censuss) 


 (Primary) 








 1

 2

 3

 4

 5

 6

 7

Need of Secondary Data  4.3





Research  1
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




Bank and Debt  2








Planning  3








Payment of Tax  4




 




Annual Meeting  5
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



Scope of Secondary Data  4.4





 (Correlation)  




















Importance of Secondary Data  4.5





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 1

 2

 3

 4

 5

 6


 7


 (Goodwill)  8

 9

 10

 11

 12

Advantages of Secondary Data  4.6


 1

 2

 3

 4

 5

 6

 7

 8

 9
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 10

 11

 12

Limitations of Secondary Data  4.7


 1


 2

 3


 4

Sources of Secondary Data   4.8





 1

 2

Printed Sources  4.8.1





 (Government Documents) 








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 .2  .1

 .4  .3

 5

Publications of Government  1









Publications of International Institutions  2

 (World Bank) 
 (ILO)  (UNICEF) 


 (UNISCO)  (UNO)  (IMF) 






Local Self Government  3







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


District Reports  4














Annual Reports  5







 .1

 .2

 .3

 1





 2













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 3










 



 (Journals) 







 (Magazine) 








Unprinted Sources  4.8.2


 


65



 (Auto Biography)  .1








India wins Freedom  1

The Discovery of India  2

Wings of Fire  3

My Experiment with Tooth  4

  5

  6

Long Walle to Freedom





 7

 Mein Kampf  8

Dreams From My Father  9












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









 (Government Orders)


Web Sources  4.9




















ww.manuu.ac.in  
ww.osmania.ac.in  

ww.amu.ac.in  
ww.jmi.ac.in  
ww.bhu.ac.in  
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www.telanganauniversity.ac.in  
ww.palamuruuniversity.ac.in  

ww.mgu.ac.in  
ww.ugc.ac.in  

ww.hindustanpetroleum.com  
ww.reliancepetroleum.com  

ww.cipla.com  Cipla Co.

ww.heteropharmacy.com  Hetero Pharma

www.drdo.gov.in  DRDO

Advantages of Web Sources  4.9.1




 1

 2

 3

 4

 5


 6


 7

 8

 9

 10



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 11

Disadvantages of Web Sources  4.9.2


 1


 2


 3

 4

  5






 


 

 1


 2


 3


 4


 (Excel) 

 5

  6
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

Learning Out Comes  4.10

































Key Words  4.11

 (Data)  1


 (Source)  2

 (Published)  3

 (Organisation) 4


 (Government Organisations)  5


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 6


 7



Terminal Questions  4.12

 .A

 ___________  1

 ____________  2

 ________________  3

 ______________  4

 .B

 1

 2

 3

 4

 5

 .C

 1

 2

 3

 4

 5

 6
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1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5. Business Statistics : Bharat Jhunjhunawala
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Diagrams and Graphs  II 

Presentaion of Data  



-5 
Diagram  -6 

Histogram






 -7 
Frequency Polygon   -8 
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Introduction  5.0








Objective  5.1


 
 
 
 

Meaning and Definition  5.2


 (Data)  1

 2

 3

 4

Objectives of Data Presentaion  5.3


 1

 2

 3

 4
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
 5

 5.4

Factors Effecting on Presentaion of Data    


Nature of Data  1


  






Period  2


 10  5 





Audience  3








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Communication Style  4


 


 









Scope of Presentaion of Data  5.5













 








Methods of Presentation of Data  5.6


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



 12


 3  2  1

Individual Series  1






 100  50 
55 18 95 65 70 60 55 35 28 47

37 45 92 71 90 72 65 38 47 49

53 64 74 84 72 85 38 17 38 42

84 87 75 52 78 90 15 28 49 67

69 78 62 90 45 67 95 72 93 69

 50 



Features of individual Series 


 1

 2

 3
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 4

 5

Discrete Series  2




 (Frequency) 


 50  100  2 
 10 15 22 35 49 52 64 70 90

 2 3 6 5 9 10 15 21 1

 70  90 
 21 

Continuous Series  3




 (Frequency)


 100  100  3 


85 12 41 56 35 47 56 47 48 56

75 65 12 35 8 17 56 45 35 90

35 45 55 65 75 95 85 15 25 45

47 48 56 96 80 90 35 18 32 47

51 62 73 84 95 37 84 49 92 46

6 25 35 46 57 68 79 42 47 56
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22 45 39 53 65 70 16 19 22 39

45 65 95 42 85 39 44 55 66 67

19 12 9 47 55 65 70 79 85 65

85 89 65 55 42 59 62 65 55 54

 97 =  6 = 
 10 


(Class Interval) Tally Bar


(No of frequency) 

0-10 3

10-20 8

20-30 5

30-40 11

40-50 21

50-60 16

60-70 13

70-80 7

80-90 9

90-100 7

100

 Tally bar

 (Bundle) 
 


 1

 100 
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 2

 97  6 
 3

 10 
 (F) 

 Tally Bar  4


Advantages 


 1

 2

 3

 4

Limitations of Presentation of Data 


 1


 2

 3

 4

Learning Outcomes  5.7





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


Key words  5.8

  (Lower Limit)  1

 (Upper Limit)  2

 (Mid Point)  3

 (Tally Bar)  4

Terminal Questions  5.9

 A
 1

 30-40 2

 5  3

 14  4

 B

 1

 2

 3

 

 4

 5

 C

 6

 7

 8

 9

15 5 7 87 18 15 91 97 85 55
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6 25 35 45 55 65 75 85 75 88

12 22 42 32 62 52 92 72 77 42

8 18 28 17 36 42 59 18 15 22

12 21 35 44 11 22 35 45 56 78

 10

10 65 75 15 20 18 50 14 26 22

13 18 17 15 19 49 28 13 22 42

26 32 17 72 85 95 65 75 43 65

44 38 18 88 98 68 28 58 68 38

12 22 32 42 85 62 72 82 55 45

Reference Books  5.10

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5. Business Statistics : Bharat Jhunjhunawala
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Introduction  6.0







Objectives  6.1


 
 
 

 

Meaning and Definition  6.2











Importance of Diagrams  6.3






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







 1

 2

 3

 4

 5



Uses and Applications of Diagrams  6.4




 1









 2
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





 3






 4






 5




 6





Types of Diagrams  6.5

Bar Graph 

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
Steps of Preparing Bar Graph 


 Y  X  1

 F  Y  X 2


 Scale  3

 Y  X  4

 5

 6

Features of Bar Graph 


 1

 Base  2

 3

 Y  F  4


 



 5

 Bar  6  
      

 20 50 100 60 80 40

 6  
 Y  X  1

 Y  X 
 Y  X 2
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 Y  X  3

 4

 5



 Y  X 


 Y  X 


Advantages of Bar Graph 


 1

 2

 3

 4


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 5

 6

 7

Disadvantages of Bar Graph 


 1

 2

 3

Pie Graph 
Political Economist  Scottish  William Play Fair

 1786 
 1801 

 Pie 



 Data  360 








 Data  360 



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 100

 360 
360 

 
       

 10,000 20,000 40,000 20,000 5,000 5,000 1,00,000

 10% 20% 40% 20% 5% 5% 100%


       

 10,000 20,000 40,000 20,000 5,000 5,000 1,00,000

 10% 20% 40% 20% 5% 5% 100%




36 72 144 72 18 18 360

Learning Outcomes  6.6





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
 F  Y  X  Y  X 




 360  360 





Keywords  6.7

  Pie 
 X    X

 Y    Y

Terminal Questions  6.8

 A
 ________________  1

 ________________  2

 __________  3

 ____________  4

 ____________  5

 B
 1

 2

 3

 4

 Y  X 5
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 C

 6

 7

 8

 9

 2015 2016 2017 2018 2019 2020 2021

 (000) 200 400 800 1000 100 200 300

 10

      
 100 200 100 400 1000 200

 11

 2016 2017 2018 2019 2020 2021

 20% 50% 80% 100% 50% 30%

Reference Books  6.9

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.      Business Statistics : Bharat Jhunjhunawala
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 












  7 
Histogram

Unit Structure 
Introduction  7.0

Objectives  7.1

Meaning and Definition  7.2

Importance of Histogram   7.3

Steps of Calculation of Histogram   7.4

Nature of Histogram    7.5

Importance and Uses of Histogram   7.6

Learning out Comes  7.7

Key Words  7.8

Terminal Questions  7.9

Reference Books  7.10
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Introduction  7.0





 

Objectives  7.1


   
   
   
   

Meaning and Definition   7.2
 

  1

  2

  3


  4

  5


 

  (Numerical Data) 
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  (Karl Pearson)

 Histogram  Bucket Bin  (Class Intervals) 
 (Chart or Graph)  ''GRAM"  Mast (Pole)  ''Histos''(Greek)

 Polar Chart  
  (Pole)  


 


Characteristics of Histogram   7.3 

 
  1

  2

  (Numerical)  3

 (Bar)   4

  5

 (Continous Series)  (Descrete Series) 
  6

  7

Steps of Calculation of Histogram   7.4
 

 Y  X  1

 Y (Frequency)  X  2

 (Scale)  (Point)  3

 (Frequency)  4

 (Range)  5
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

Nature of Histogram   7.5
 


 

 (Data) 
 5  10  50  (Dat)  Bins 

 10 







 (Data)   Frequency


  X 


Importance and Uses of Histogram   7.6

 
  (Graphical Presenlation)  1


 (Data)   2



 

  3

  (F)  Y  X

 
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

Uses of Histogram  
 

 2  1

 4  3

    1

 
 

  2

 
   3


 

  4

  

 

 
  50  1 


 

(X)

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

(F)  1 2 5 7 10 15 5 2 2 1

  
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 10  Y  X  1

 Y  X  50

 Y  X 2

 3

 
 15  7060 1

 5  5  7060  3020 2

 2  2  9080  8070  2010 3

 10090  10  4

 5

Learning Outcomes  7.7





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 
  (F)  

 (F)  Y  X 
 
 


Key Words  7.8

Bin   BucketBin1


 X    X2

 Y    Y3

Terminal Questions  7.9

 A

 1

 2

  3

 50-100  4

 100  100 5

 B

    1

   (F)  Y   2

   Bin  3

   4

 C

  1

100



  2

  3

  4

  5

 D

  6

 20-30 30-40 40-50 50-60 60-70 70-80

 2 8 5 10 15 10

  7

 2016 2017 2018 2019 2020 2021

 1,00,000 2,00,000 5,00,000 12,00,000 6,00,000 10,00,000

Reference Books  7.10

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5..     Business Statistics : Bharat Jhunjhunawala
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 8 
Frequency Polygon

Unit Structure 
Introduction  8.0

Objectives  8.1

Meaning and Definition  8.2

Nature of Polygon  8.3

Types of Polygon  8.4

Types of Polygon on the basis of sides and

angles




8.5

Uses of Polygon  8.6

Steps of Construction of Frequency Polygon    8.7

Learning outcomes  8.8

Key Words  8.9

Terminal Questions  8.10

Reference Books  8.11
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Introduction  8.0






  


Objectives  8.1


   
   
   
   

 

Meaning and Definition  8.2

  
  (Frequency Polygon)   

  
Gonos  Poly  Polugonon  Polygonum  "Polygon"

 (Angle) 


  


 Polygon 
  
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

Nature of Polygon  8.3

  


  
 EdgesSide 

 "Body"  Polygon's Corner 
 

 333-gon  333 


Types of Polygon  8.4

  
   (Lines) 

   (Triangle)  1

 (Quadrilateral)  2

 Pentagon  (Pentagon)  3

 Hexagon  Hexagon 4

 Heptagon  Heptagon 5

 Octagon  Octagon 6

 Nonragon  Nonagon 7

 Decagon  Decagon 8

 Heptadecagon  Heptadecagon 9

 Octadecagon  Octadecagon 10

 Icosagon  Icosagon 11
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 8.5

Types of Polygon on the basis of sides and angles

  
 Regular Polygon 1

 90  Regular Polygon

 Iregular Polygon 2

 Iregular Polygon 
 Equilateral Polygon 3

 Equilateral Polygon 
 Equiangular Polygon 4

 Equiangular Polygon  90 
 1 8 0  C o n v e x  P o l y g o n 5

 Convex Polygon 
 180  Concave Polygon 6

Uses of Polygon  8.6

  
 4  3  2  1

Business  1

  





Construction  2
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  



  



Traffic Control  3

  


 Stop


Uses in Daily Life   4


  (Honey Comb) 


 (Cover) 

 8.7

Phases of Construction of Frequency Polygon

  
  

 'Y'  'X'  1

 Y  X 2

 3

 4

 5
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   6

   
(X)  100-200 200-300 300-400 400-500 500-600 600-700

(F)  2 5 7 11 4 1

 Y  X  
 Y  X  1

 2

 3

   4

100=  X 
1=  Y



  
  

  

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  
(X)  100-200 200-300 300-400 400-500 500-600 600-700

(F)  2 5 7 11 4 1

 150 250 350 450 550 650

 Y  X  1

 2

   3



(Ogive or Cummulative Frequency Graph) 








 (Cummulative Frequency) 


(More than)  2 (Less than)  1

 (Less than)  1





 (More than)  (Less than)  
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


0-10 10-20 20-30 30-40 40-50 50-60 60-70

 5 10 20 15 10 5 5


   

0-10 5 5 70(65+5)

10-20 10 15 (5+10) 65 (55+10)

20-30 20 35 (15+20) 55 (35+20)

30-40 15 50 (35+15) 35 (20+15)

40-50 10 60 (50+10) 20 (10+10)

50-60 5 65 (60+5) 10 (5+5)

60-70 5 70 (65+5) 5

70

 (Less than) 
: 









 Y  X  1

 Y  X 2
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 Y  Y 3

 (less then)  4

 (more than) 
 Y  X 1

 2

 3

 (More than)  2

 (More than) 


 (More than) 
 (More than)  (Less than)   3

Learning Outcomes  8.7














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


 More than  Less than 

Key Words  8.8

 (Polygon)  1

Convex Polygon  180  Convex Polygon 2


 180  Concave Polygon 3

Terminal Questions  8.9

 A

 1

 2

 3

 4

 5

 B
 1
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 2

 3

 (more than)  4

 (Less than)  5

 C

 6

 7

 8

 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

 2 5 8 12 19 8 4 2

 9

 2013 2014 2015 2016 2017 2018 2019 2020

 10 20 15 25 30 40 30 20

 10

 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

 1 3 6 8 15 9 5 3

Reference Books  8.10

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.      Business Statistics : Bharat Jhunjhunawala
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Central Tendency  III 

Central Tendency  -9 
 Arithmatic Mean  -10 

Median  -11 
Mode -12 
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 9 
Central Tendency

Introduction  9.0

Objective  9.1

Meaning and Definition  9.2

Nature  9.3

Scope  9.4

Uses and Importance  9.5

Advantages of Central Tendency  9.6

Types of Central Tendency  9.7

Learning out comes  9.8

Key words  9.9

Terminal Questions  9.10

Reference Books  9.11
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Introduction  9.0








Ojectives  9.1


 
 
 
 

Meaning and Definition  9.2




 1

 2

 (Descript Statistic)  3


 4

 5

Nature  9.3




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












Scope  9.4
















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



 9.5

Uses and Importance of Central Tendency  





 5  4  3  2  1

Finding of Resouces  1



 


 Planning  2





Fixing Target  3







Providing Capital  4
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





Administration  5
















 1

 2

 3

 4

 5








 6

 7





 8

 9

 10

 11


Advantages of Central Tendency  9.6

 
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 1

 2

 3

 4

 5

 6







 7

 8

Limitations of Central Tendency 

 1



 2


 3


 4


 5


 6


 7

 8

 9
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






 1





 2






 3






 4





Types of Central Tendency  9.7


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
 3  2  1



Arithemetic mean or Average  1


 10 

(Harmonic Mean)   (ii) (Gementic Mean)  (i)

(Weaighted Arithmetic Mean)  (iii)
Weighted Arithmetic Mean  

 




 1 
     

 30 20 20 20 10

 2 1 1 1 1

Weighted Average  
 (X)  (W)  WX

1  30 2 60

2  20 1 20

3  20 1 20

4  20 1 20

5  10 1 10

6 130
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 WX=21.6

 2 
    

 100 200 300 400

 80 90 85 95

(Calculation of Weighted Average) 



 
    WX

1 M.A 100 80 8000

2 M.Com 200 90 18000

3 M.B.A 300 85 25500

4 M.C.A 400 95 38000

1000 89500



 

 = 89.5

Median  2





 '2'  (Median) 
 11 

Mode  3


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 (Mode) 


 12 
Learnig Outcomes  9.8





















Key words  9.9

  (Target)  1

 (Administration)  2

 
 (Subordinate)  3

Terminal Questions  9.10

 A

 Statistic 1

 2

 3
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 6,3,4,6,5,6,8 4

 5

 B

 1

 2

 3

 4

 5

 C

 6

 7

 8

 9

     
 200 300 200 100 200

 90 80 60 50 100

 10

     
 10,000 30,000 30,000 20,000 10,000

 10 30 30 20 10

Reference Books  9.11

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N
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  10 
Arithmetic Mean

Unit Structure 
Introduction  10.0

Objectives  10.1

Meaning and Definition  10.2

Nature of Arthmetic Mean  10.3

Indirect Method of Calculation of Arthmetic mean  10.4

Calculation of Mean in case of discrete series   10.5

Calculation of Arthmetic Average in case of

Continuous Series

 10.6

Properties or Features of Arthmetic Mean  10.7

Weighted Arthmetic Mean  10.8

Features of Weighted Arthmetic Mean  10.9

Method of Calculation of Weighted Arthmetic Mean  10.10

Combined Average  10.11

Learning Outcomes  10.12

Key Words  10.13

Terminal Questions  10.14

Reference Books  10.15
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Introduction  10.0







Objectives  10.1


 1

 2

 3

 4

Meaning and Definition         10.2


 Average mean  1

 2

 3

 4

Nature of Arithmetic Mean  10.3





(Ungrouped Data)  1

(Grouped Data)  2

 1
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 (Grouped Dat)  2





 (X) 
Mean = X / N

 N 


 S 
 10  1 

72 50 33 71 65 42 45 61 42 89

 


= 72 + 50 + 33 + 71 + 65 + 42 + 45 + 61 + 42 + 89 =570

 X = 570   N = 10    

 = 570 / 10 =  = 57

 10.4

  Indirect Method of Calculation of Arthmetic mean


 1

 2

 3

 4

X= A+ d/N

72 + 50 +33+71+65+42+45+61+42+89

 65 

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 -117  +37 
 -80


X = A + d / N 

= 65 +     

= 65 - 8     

    = 57

 57 

  10.5

  Calculation of Mean in case of Discrete Series 

 (Data)  (Discrete Series) 
 (Class Interval) 

 (Frequency) 
(Direct Method)  (Discrete Series) 




= fx / F

 2 
 35 55 60 65 70 80 85 90

 4 5 8 6 9 10 6 2

 
(X)  (F)   fx

35 4 140 (35x4)

55 5 275 (55x5)
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60 8 480 (60x8)

65 6 390 (65x6)

70 9 630 (70x9)

80 10 800 (80x10)

85 6 510 (85x6)

90 2 180 (90x2)

50=X 3405=fx

   = fx / x

 = 3405 / 50 

    = 68.1 

Indirect Method 


 (F) 
X = A + fd / f

 = f  = fd  = A 
 3 
 

(X)  (F) d = 65 fd

35 4 -30 -120 (4x-30)

55 5 -10 -50 (5x-10)

60 8 -5 -40 (8x-5)

65 6 0 0 (6x0)

70 9 +5 +45 (9x5)

80 10 +15 +150 (10x15)
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85 6 +20 +120 (6x20)

90 2 +25 +50 (2x25)

50=Sf -0 -210

+365

155=fd

   = A + fd / f    

    = 65 + 155/ 50 

= 65 + 3.1   

  
D:\composing\Dr.

Zafar
Gulzar\Unit-10

Hisabi
aousat\1.jpg
not found.  = 68.1                     

 68.1 

 10.6

Calculation of Arthmetic Average in case of Continuous Series

 (Continuous Series) 
 (Frequency) (Class Interval) 


(Step  105 

 Deviation)

Calculation of Mode in Direct Method 


 1

 2

 3

   = mf / f 

 =   
 mf = mf

130



 = f  

 4 
(f)  1000-1500 1500-2000 2000-2500 2500-3000 3000-3500 3500-4000

(x)  5 7 12 10 9 7


(f)    2x3 mf

1000-1500 5 1250 (1250x5) 6250

1500-2000 7 1750 (1750x7) 12250

2000-2500 12 2250 (2250x12) 27000

2500-3000 10 2750 (2750x10) 27500

3000-3500 9 3250 (3250x9) 29250

3500-4000 7 3750 (3750x7) 26250

50 mf=128500

 2 
1000+1500=2500/2=1250

  = Smf / Sf = 128500/50 = 2570

  =  2570

Calculation of Average by Indirect Method 


 1

 2

 3

 4

(x)  (f)  (m)  d=2250 fd

1000-1500 5 1250 -1000 -5000
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1500-2000 7 1750 -500 -3500

2000-2500 12 2250 0 0

2500-3000 10 2750 +500 +5000

3000-3500 9 3250 +1000 +9000

3500-4000 7 3750 +1500 +10500

-8500

+24500

+16000

 2,250  (1) 
 (2)

 (3)

  =  

                = 2250 + 16000 / 50 

      = 2250 + 320 

    =  2570

 (Step Deviation) 
 d1  (d) 


 1

 2


 3





 4

 (f)  (M)  d=2250 d1/100 fd1
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1000-1500 5 1250 -1000 -10 -50

1500-2000 7 1750 -500 -5 -35

2000-2500 12 2250 0 0 0

2500-3000 10 2750 +500 +5 +50

3000-3500 9 3250 +1000 +10 +90

3500-4000 7 3750 +1500 +15 +105

     -85

+245

fd1+160   

 100  2.250  1

 d1

 2

                          160 = fd1   

= 2250+ x 100 50 = R

   = 2250 + 3.2 x 100 100 = C

= 2250 + 320

   = 2570

 10.7

Properties or Features of Arthmetic Mean 


S(X-X)=0  1

S(X-X)2  (Square Deviation)  2

 3
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 4

 5

 Merits of Arthmetic Mean 


 1

 2

 3


 4

 5

 6

 7


Demerits 


 1

(  (Quantitive)  2

 Qualitative)

 3

 4

Weighted Arthmetic Mean   10.8

 



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
Features  10.9


 1

 2

 3

 4




 1

 2


 3

 4

 10.10 
Method of Calculation of Weighted Arthmetic Mean      


 1

 2

 3

 4

 5

 =  w  
 =WX

 =W
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 w    =

 (5) 


      

50 80 70 50 60 

5 4 3 2 1 

Calculation & Weighted Average 



  
 (X)  (W)  (WX) 
 60 1 60

 50 2 100

 70 3 210

 80 4 320

 50 5 250

15 940

 w     940 =WX 

       15 = W

 w = 62.6

 30  20  (6) 
 25  50  30  40 


 

S.No. Speed in Kmph


  WX (3x4)
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1 20 Km 30 Km 60 Minuts 1800

2 40 Km 30 Km 45 Minuts 1350

3 50 Km 25 Km 30 Minuts 750

Sw 135 3900

   940 = WX 

   15 = W

  = 28.8 Kmph 

Combined Average  10.11





 30   600  50  (7) 
  500

  600=  50  
  500=  30

n1 = 50      n2 = 30

X1 = 600   X2 = 500

X12=  562.50
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 =  562.50

 57  60  50  (8) 
 75

50 = N  
60 =   

 

 X 

W=60 x 50

= 3000

 3000

 =3000-75+57

=2925 + 57

 =2982



 =59.64

Learning Outcomes  10.12








 
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


Key words  10.13

  (Sigma) 


1

 D:\composing\Dr.
Zafar

Gulzar\Unit-10
Hisabi

aousat\1.jpg
not found.  (Average) 

D:\composing\Dr.
Zafar

Gulzar\Unit-10
Hisabi

aousat\1.jpg
not found.2

 (Range)  (Mid Point)  3

 (Range)4

  20  10-20  (Upper Limit)  5

 10  10-20  (Lower Limit)  6

Terminal Question   10.14

 A

 1

 2

 3

 100-200  4

  B

 1

 2

 3

 4

 5

 6

 7

15   65   70   80   90   45   65   90   12   17   18   26

 8
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 C

 9

90 80 70 60 50 40 (X) 

3 1 17 15 6 8 (F) 
 10

37 25 20 30 45 65

92 87 67 80 42 90

69 65 55 47 35 42

32 22 33 43 63 78

33 44 53 69 79 89

56 42 62 61 51 41

71 92 65 48 32 26

91 47 42 32 22 78

25 73 68 57 56 55

 11

60-70 50-60 40-50 30-40 20-30 10-20 0-10 

3 8 9 12 8 4 6 
 12

     
61 58 80 72 65 

5 4 3 2 1 
 13

 14


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


200-300 300-400 400-500 500-600 600-700 700-800 800-900

 4 8 12 6 5 3 2

 70  60  60  40  15

 50   32000  50  16

  25000

Reference Books  10.15

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.      Business Statistics : Bharat Jhunjhunawala
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 11 
Median

Unit Staucture 
Introduction  11.0

Objective  11.1

Meaning and Definition  11.2

Nature  11.3

Features of Median   11.4

Merits and Demerits of Median   11.5

Calculation of Median 



 11.6

Partition Values






 11.7

Learning Outcomes  11.8

Key words  11.9

Terminal Question  11.10

Reference Books  11.11
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Introduction  11.0




 Divider 





 (Median) 

Objectives    11.1


 
 
 
 

Meaning and Definition        11.2


 
 
 

 
 

Nature of Median         11.3




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 13  Mid-RangeAl-Biruni

 Edward Wright 
Antoine Augustin 1843  1599''Certaine Errors in Navigation 

 (Valewr Median) median  Courrot


Properties or Features of Median    11.4


 1

 2

 (Data)  3

 4

 5

          Merits and Demerits of median   11.5


Merits 





 1

 2

 3

 4

 5

 6

 7

Demerits 


 1
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
 2

 3

 4

 5

Calculation of Median 



 11.6


 (ii)  (i)





 1





Md =   
th item

 = Md 
 =    N

 =   I  

15,  4,  18,  2,  9,  8,  7,  5,  16  1 
 :

2,  4,  5,  7,  8,  9,  15,  16,  18

Md = 
th item

      9=N 

 =                      

      =                                     

    Md=5thitem
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 8  8 


65,  70,  55,  49,  38,  32,  72,  80,  30,  35,  47,  51  2 


30,  32,  35,  38,  47,  49,  51,  55,  65,  70,  72,  80

  = 
th item

 12 

=
th item

th item

 6.5

 6.5 
 51  49 

 6+  7 

2

 

 

Md  = 50

Calculation of Median in Group of Data 






(Continuous Series)  (b) (Discrete Series)  (a)

 (a)
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



 = 
th item

 3 
50 45 40 35 30 25 20 15 (X) 

1 4 5 3 9 8 6 4 (F)
 

 (F)  CF 
15 4 4

20 6 10 (4+6)

25 8 18 (10+8

30 9 27 (18+9)

35 3 30 (27+3)

40 5 35 (30+5)

45 4 39 (35+4)

50 1 40 (39+1)

40

Md  =
  

 
th item

=            

          =  
th item
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 =  20.5

 30  27  20.5

 (b)


 2 



 Md = L1 +   X  i 

: 
 Md

  N

 L1

 F1

  i

 4 
(F)  (X) 

2 400-500

3 500-600

5 600-700

8 700-800

4 800-900

10 900-1000

6 1000-1100

2 1100-1200

 
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(C.I)  (F)  (CF) 
400-500 2 2

500-600 3 5 (2+3)

600-700 5 10 (5+5)

700-800 8 18 (10+8)  C

800-900 4   F1 22 (18+4)

900-1000 10 32 (22+10)

1000-1100 6 38 (32+6)

1100-1200 2 40

40



=  
th item

=           

=20 th item

 L1  20

 20  C  F  L2

 800-900  22

 L1 + Md = X i

18 = C 4 = F1 20 = N/2   800 = L1 

10 =  i


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 Md = 800 +  x 100

 = 800 +  x 100

= 800  +      

 = 800 + 50            

 Median = 850                  



Md = L1+ (m-c) 

= 800 + (20-18)

 = 800 +   (2)    

               = 800 +  

= 800 + 50                        

  = 850                                            

 Partition Values  






 11.7




 3  2  1

Quartiles  1

 Q3, Q2, Q1 
 75%Q3  50% Q2  25% 

 (Inter quartile range)  Q1  Q3  Q3 
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Calculation Quartiles  2







 Q1 =
th item

 Q2 = 2
th item

 Q3 = 3
th item

 Q3  Q2Q1  100  20  5   

35,  65,  70,  90, 95,  60, 80,  82,  74,  95,  55,  61,  67,  78,  91,  40,  53,  41,  52,  63

Q1 = 
th item

  

  20 = N  

Q1 = 
th item

 

                  =
th item

 

                Median = 5.25 th item

35, 40, 41, 52, 53, 55, 60, 61, 63, 65, 67, 70, 74, 78, 80, 82, 90, 91, 95, 97

 Q1 = 5th item  (6th item - 5th item)

55  53  
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 =53  (55-53) 

= 53  X 2

53 +  

53 + 0.5

Q1 = 53.5

Q2 = 2
th item

= 2 
th item

= 2 
th item

= 2X5.25

= 10.5 th item

67  65 

Q2 = 10th item   (11th item-10th item)

= 65  (67-65)

= 65  (2)

= 65  X2 = 65 +   

= 65+0.5

Q2 = 65.5
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Q3 =3 
th item

= 3 
th item

= 3 
th item

= 3 (5.25)

Q3 = 15.75 th item

82  80 

Q3 = 15th item  (16th item - 15th item)

= 80+  (82-80) th item

= 80  (2)

= 80 +

= 80+0.5

Median = 80.5







Calculation of Quartiles in Continuous Series 


 6 

90-100 80-90 70-80 60-70 50-60 40-50 30-40 20-30 10-20 0-10 (CI) 

8 9 13 12 7 11 8 6 4 2 (F) 

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 (F)  (CF) 
0-10 2 2

10-20 4 6 (2+4)

20-30 6 12 (2+8)

30-40 8 20 (12+8)

40-50 11 31 (20+11)

50-60 7 38 (31+7) C

60-70 12F1 50 (38+12)

70-80 13 63 (50+13)

80-90 9 72 (63+9)

90-100 8 80 (72+8)

N = 80

 Median line N =  th item = 40th item

 60-70    40 

Md = L1 +  Xi

38 = C   12 = F1    40 = N/2              60 = L1   

 = 60 + x 10 

        

60 + 1.67

Md  = 61.67        
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



 Q1 

Quarties Line =
th item

  =  = 20 th item 

 30-40  20 


Q1 = L1 +   Xi

10 = i 12 = C 8 = F1 30 = L1 

  = 30 +  X 10 

= 30 +  X 10

 = 30 + 

= 30 + 10

Q1 = 40

Q3 = 3 
th item

 = 3 x 
th item

= 3 x 20

Q3 Line = 60 thitem

 70-80  60 
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 Q3 = L1 +  Xi

10 = i 13 = F1 50 = C 70 = L1 

= 70 +  X10 

 = 70 +  x 10

= 70 + 

= 70 + 7.692

Q1 = 77.692

Deciles  3

 10 
 D2  D1  D1  10%

Percentile  4

 1%  100   

 P50  P10  P1  1%

Learning Outcomes         11.8











 Q1  75%  Q3  Q2  Q1 
 (10)  Q3 
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 100  D1 

Key Words  11.9





 (Calculation)





 1

 3,7,9,11  2  (Odd)  2

 2,  4,  6,   8,   10   (Even): 3

  (Frequency)  (Cumulative Frequency)  4



Terminal Question  11.10

 A

 1

 2

 Q1 3

 4

 7'  2'  8'  15'  5'  12 5

 B

 1

 2

3'  8'  12'  9'  7'  15'  18'  22   3

 4

 5

 6

X  35 45 55 65 75 85 95

F  4 3 9 5 4 2 3

 7
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X  0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100


F 

3 2 7 9 11 13 6 5 3 1

 8

X  300-400 400-500 500-600 600-700 700-800 800-900 900-1000


F 

3 4 8 6 4 3 2

 Q3  Q2, Q1  9




0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

F  1 3 5 7 11 9 2 2

 10

Reference Books  11.11

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.      Business Statistics : Bharat Jhunjhunawala
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 12 
Mode 

Unit Structure 
Introduction  12.0

Objective  12.1

Meaning and Definition  12.2

Nature and Scope  12.3

Features  12.4

Merits and Demerits  12.5

Uses or Applications  12.6

Computation of Mode 



 12.7

Learnig outcomes  12.8

Keywords  12.9

Terminal Question  12.10

Reference Books  12.11
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Introduction  12.0







Objectives  12.1


 
 
 
 
 

 Meaning and Definitions       12.2


 1

 2

 (data)  3

 Zizek 4


 A.M Tuttle 5

 Mode  Mode  1895(Karl Pearson)  6

 ala mode  ''Fashionable''  ''ala mode''
 Stylish Fashonable
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Nature and Scope       12.3

    



 10 








 1

 2

 3

 4

 5

 6

Features        12.4


 1

 2

 3

 4

Advantages or Merits  12.5






 1

 2
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 3

 4


 5


 (Qualitative Data)  6

 Open-ended  7

 8

 9

 Extreme Value  Extreme Value  10


 11

Disadvantages     










 1






 2

 3

 4





 Multimodel  Bimodel 5

 6

 7

 8

 9

 10
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Uses or Application  12.6


 2  1

 4  3

 1







 2







 3






 4




Computition of Mode 



 12.7

(Un 




 (Grouped)  grouped)
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Ungrouped Data 


 (Data) 


 10 
10,  11,  12, 10, 12, 11, 10, 11, 10, 10 

 10 (mode)  10 






 (Calculation of mode in individual Series) 


 8, 6, 2, 3, 7, 4, 5, 9, 6, 2, 8, 2





 (mode) 

 1

 2

 'Z'  3

 
 

17, 15, 10, 8, 12, 15, 21, 24, 15, 8, 6, 9, 15, 18, 21

 
Z=6, 8, 8, 9, 10, 12, 15, 15, 15,15, 17, 18, 21, 21, 24

Z=15  15  15 
 








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Mode= 3 Median- 2 Mean

 Calculation of Mode in Discrete series        



 
 Discrete Series 

 Discrete Series 
32 29 28 23 22 19 15 11 9 
4 5 7 9 8 17 12 6 2 


  2 

45 42 40 35 30 25 21 18 13 12 (X)
6 6 8 11 15 10 9 6 5 3 (F)

(mode)  15  30  
 30

(X) (F)  II III IV V VI

12 3 - - - - -

13 5 8 (3+5) - 14 (3+5+6) - -

18 6 - 11 (5+6) - 20 (5+6+9) -

21 9 15 - - - -

25 10 - 19 (9+10) 34

(9+10+15)

- 25

(6+9+10)

30 15 25 - - 36

(10+15+11)

-

35 11 - 26 (15+11) - - 34

(15+11+8)

40 8 19 - 25 - -

42 6 - 14 (8+6) - 20 (8+6+6) -
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45 6 12 - - - -

(Analysis Table) 
Colum 1 2 3 4 5 6 Total

12

13

18

21  1

25    3

30       6

35    3

40  1

42

45

 30  6  30 





 5  1

 2

(3+5=8, 6+9=15, 10+15=25, 8+6=14)  II  3

 III  4

(5+6=11, 9+10=19, 15+11=26, 8+6=14)

(3+5+6=14, 9+10+15=34, 11+8+6=25)  5

 6

(5+6+9=20, 10+15+11=36, 8+6+6=20)

 7

(6+9+10=25, 15+11+8=34)
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 8  8

 9

  
 10

 Calculation of mode in Continuous Series  





 Continuous Series 
 (F) 

 = Mo 
 = L1

 = F1

 = F0

 = F2

(Class Interval)  = C1

 :3 
1000-1100 900-1000 800-900 700-800 600-700 500-600 

1 4 5 9 7 4 (F) 


 
500-600 4

600-700 7 F0

700-800 9 F1

800-900 5 F2

900-1000 4
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1000-1100 1

30

 700-800   1


  5=F2,  7=F0,  9=F1,  700=L1  2








 Y  X  1

 (F)  Y  X  2

  (Frequency)  3

  4

 5

 X  6

 7












 4 
 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

 2 3 7 17 8 5 6 2

 Y  X  
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





10=CI ' 8=F2 ' 7=Fo ' 17=F1 ' 30=L1 



 30-40 
 30-40  34.2 

Graphical Determination  







 y  x  1

 (F)  y  x  2

  (Frequency)  3

  
 4

 5

 x  6

 

 7






 5 

 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
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 2 3 7 17 8 5 6 2

 









  

 30-40 
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 30-40  34.2 

Learning Outcomes        12.8

 (mode) 
 ''a la mode''  ''Mode'' 

 (mode) 



 (Continuous Series)  (Discrete Series) 



Key Words  12.9

  Mode  1

  (Ascending order)  2

 (Descending order)  3

 ICI  (Class Internal)  4

 (Frequency)  5

Terminal Questions       12.10

 A

 Mode 1

 2

 3

 4

 600-700 5

 B

 1
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20, 18, 22, 16, 15, 20, 26, 22, 23, 22, 15, 18, 22

 2

20 19 18 14 12 9 
10 6 2 3 4 3 F

  C

 6

 7

 8

60-70 50-60 40-50 30-40 20-30 10-20 0-10 (I) 

4 4 8 5 4 2 3 (F)
 9


90-100 80-90 70-80 60-70 50-60 40-50 30-40 20-30 10-20 0-10 



2 3 8 7 6 8 7 5 1 3 

Reference Books  12.11

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.      Business Statistics : Bharat Jhunjhunawala
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Introduction  13.0









Objectives  13.1


 
 
 
 

Meaning and Definition  13.2


 1

 2

 3

 4

 5

 (Average)  Simpson and Kafka




 SpeedScatlerVariability  
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(Greek)  Dispersion 
 Dispersine  'Disapora'









Importance of Dispersion  13.3




 1

 2


 3






(Degree of  



 RegressionCorrelation)








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Features of Good Dispersion  13.4

 
 1

 2


 3

 4

Nature of Dispersion  13.5










 

(Finance)  1

 ( R e t u r n ) 


(Economics)  2




(Wage Dispension)  3


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(Physics)   4


 5




(Medical Field)  6



 7






Interquartile Range  2 Range  1

Variance  4  Standard Deviation  3

Mean Deviation  5


Learning Outcomes  13.6




 Disapora  Dispersion 







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Key words  13.7

 


 (Correlation) 



1

 (Average)  2

Terminal Questions  13.8

 A

 1

 Dispersion 2

 3

 4

 B

 1

 2

 3

 4

 C

 5

 6

 7

 8

 9

Reference Books  13.9

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.      Business Statistics : Bharat Jhunjhunawala
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

 14.6
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
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Introduction  14.0








Objective  14.1


 
 
 
 

Meaning and Definition   14.2


 1

 2


Range = Largest Number - Smallest Number

9-3=12  


3, 5, 6, 9, 7, 12


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 AB 
 9  3  12 

Coefficient of Range 


Merits of Range  14.3


 1

 2

 3

 4

 5

 6

 (Data)  7

Demerits of Range  14.4


 1

 2

 3

 4

 (Open end internal)  5



Uses and Applications of Range 

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
 Variability 1

 High Variability  Variability
   Low Variability 

 2



 3


   (BP) 


 120/90 



 4





 5


 6







 7



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Features of Range  14.5


 1

 2

 3





 4

 5





 6

 7

Calculation of Range in case of individual Series 





2, 5, 9, 12, 7, 10, 15, 22  1 
  Range    =     L-S    =    :
= 20 = 22 -2  = S 22 =  = L

(Coefficient of Range) 

                                                            

 = 0.8333





 14.6

Calculation of Range in Discrete Series


 2 

 10 20 30 40 50 60 70 80 90

 2 4 6 8 10 4 3 2 1
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90 =  = L 
10 =  = S

80 = 90-10 = = L - S

(Range) = L - S

                          = 90 - 10 

(Range) = 80

(Coefficient of Range) 

 = 0.8





 14.7

Calculation of Range in case of Continuous Series    


 3 


(X) 

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

(F)  1 2 4 6 5 7 3 2

(Calculation of Range) 



 
 (F)  (MP) 

0-10 2 5

10-20 4 15

20-30 6 25

30-40 8 35

40-50 10 45
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50-60 4 55

60-70 3 65

70-80 2 75




  Range    =     L-S    =   
5=  = S 75 =  = L

= 75 - 5

= 70

(Coefficient of Range) 

 = 0.875

Learning Outcomes  14.8







Key Words  14.9

  (Range)  1

 (Mid Point)  2

 (Largest Number)  3

  (Smallest Number)  4
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Terminal Questions  14.10

 A

 1

 6,2,5,8,7,9 2

 3

 10-20 4

 (15)  (10)  5

 B

 1

 2

 3, 5, 7, 6, 8, 9, 15, 17, 18 3

 6, 7, 9, 5, 8, 12, 17, 21 4

 C

 5

8, 6, 5, 4, 7, 6, 12, 15, 19, 21

 6

12, 17, 18, 22, 32, 44, 65, 45, 29, 27, 15, 19, 37, 50, 60

 7

 10 20 30 40 50 60 70 80 90

 2 4 6 8 10 4 3 2 1

 8

(X)  0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

(F)  1 2 3 2 5 4 2 1

 9


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 100-200 200-300 300-400 400-500 500-600 600-700

 2 4 6 7 6 5

 10


 100-200 200-300 300-400 400-500 500-600 600-700 700-800

 2 2 4 6 3 2 1

 11


 0-10 10-20 20-30 30-40 40-50 50-60

 1 1 2 2 3 1

 12


 20 25 30 35 40 50 60

 3 4 5 3 2 2 1

Reference Books  14.11

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.      Business Statistics : Bharat Jhunjhunawala
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  15 
Types of Deviations

Unit Structure 
Introduction  15.0

Objectives  15.1

Meaning and Definition  15.2

Mean Deviation  15.3

Features of Mean Deviation  15.4

Limitations of Mean Deviation  15.5

Determination of Deviation in case of

Individual Series

 15.6

Coefficiont of Mean Deviation  15.7

Computation of Mean Deviation in case of

Discrete Series





 15.8

Calculation of Mean Deviation with the help

of mean





 15.9

Quartile Deviation  15.10

Coefficient of Quartile Deviation  15.11

Continuous Series  15.12

Discrete Series  15.13

Features of Quartile Deviation  15.14
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Learning Outcomes  15.15

Key Words  15.16

Terminal Question  15.17

Reference Books  15.18

Introduction  15.0







Objectives  15.1


 
 
 
 

Meaning and Definition  15.2


 
 
 

Types of Deviation 


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



 1 
 2 

Mean Deviation  15.3


 (Average)  1

 2


 3

 4

Features of Mean Deviation  15.4


 1

 2

 3

 4



Limitations  15.5


 1

 2

 3

 4
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 5

 6

 15.6

Determination of Deviation in case of Individual Series


 1

 2

 3

 D  D  

 1 
5, 4, 2, 5, 7, 6, 8, 3

 
 5+4+2+5+7+6+8+3=40




(X)  -X-X= =5

5 0

4 1

2 3

5 0

7 2

6 1

8 3

3 2
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Ed=12

     

 MD=1.5            

Coefficient of Mean Deviation  15.7







Coefficient of Mean Deviation = Mean Deviation / Mean

 2 
5=  1.5= 

Coefficient of Mean Deviation = Mean Deviation (with mean) / Mean

= 1.5 / 5    

Coefficient of Mean Deviation = 0.3     





 15.8

Computation of Mean Deviation in Discrete Series

 (F)  (X) 


 3 
(X)  10 20 30 40 50

(F)  1 3 5 4 2





 
(X) 

(1)

(F) 
(2)

fx

(3)

X-   

(4)

2x4 FX-(X- ) 

(5)

10 1 10 22 22
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20 3 60 12 36

30 5 150 2 10

40 4 160 8 32

50 2 100 18 36

Sf=15 Sfx=480 Sfd=136

 15=Sf, 480=Sfx





Mean Deviation (with mean)

Mean Deviation (with mean) = 9.06

       Coefficient of Mean Deviation = Mean Deviation  / Mean  

32 = (Mean)  9.06 = (Mean Deviation) 
  Coefficient of Mean Deviation = 9.06 / 32

 =0.2831





 15.9

Calculation of Mean Deviation with the help of Mean




 :4 


(CI)  0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
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(F) 2 2 2 5 4 2 2 1





 


(1)

(F) 
(2)

MP (X) 
(3)

mf

(4)

X-38

(5)

F(X- ) 2x5

(6)

0-10 2 5 10 33 (5-38) 66 (33x2)

10-20 2 15 30 23 (15-38) 46 (23x2)

20-30 2 25 50 13 (25-36) 26 (13x2)

30-40 5 35 175 3 (35-38) 15 (5x3)

40-50 4 45 180 7 (45-38) 28 (4x7)

50-60 2 55 110 17 (55-38) 34 (17x2)

60-70 2 65 130 27 (65-38) 54 (27x2)

70-80 1 75 75 37 (75-38) 37 (1x37)

Sf=20 Smf=760 Sfd=306

  

          



  Mean Deviation with mean 

           Mean Deviation = 20.4

                    Coefficient of Mean Deviation = Mean Deviation  / Mean

Coefficient of Mean Deviation = 20.4 / 38  

                  = 0.5368

Quartile Deviation  15.10


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 (Median) 
 50% 

 Quartile (Q1) 
 25%  Q 

 Q3  75% (25%+25%+25%)  50%

 75%Q3  100%  (25%+25%+25%=25%)

 Q1 (25%)  (Q2)  (Q2)  50% 


 (Upper Quartile)  Q3  (Lower Quartile)  Q1

 Quartile Deviation 

 =Q1 

 =Q3

Coefficient of Quartile Deviation  15.11

 (Dispersion) 


Coefficient of Quartile Deviation

Coefficient

Features of Quartile Deviation  15.12


 (Open and End)  1

 (Sampling)  2

 3
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 4





 5

 6

 7

 8

Practical Questions 
(Calculation of Quartile Deviation in Individual Series) 





 5 
9, 6, 4, 2, 10, 15, 18, 12, 8, 11, 5

 
2, 4, 5, 6, 8, 19, 11, 12, 15, 18 

 Q3  Q1

11=  =N 
th item

th item

th item 

Q1 = 3 th item

Q1=5  5  Q1 
th item

th item
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th item

= 3 (3)  th item

= 3x3= 9 th item

 Q3  12  Q3  9 



 5  Q1  12  Q3

 = 3.6     

 =





 = 0.4117

Discrete Series  15.13

 (F) 


 6 
(X)  10 20 30 40 50 60 70

(F)  1 3 2 5 4 3 2

 Q2  Q1  






198



(X)  (F)  (CF) 
10 1 1

20 3 4 (1+3)

30 2 6 (4+2)

40 5 11 (4+2)

50 4 15 (11+4)

60 3 18 (15+3)

70 2 20 (18+2)

N=20

20=N 
th item

th item  

th item      

     Q1 = 5.25 th item                  

 Q1(30)  6  5.25 
 Q3

th item

    
th item

th item

= 3 x 5.25         
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Q3 = 15.75 th item       

 60  Q3  18  15.75 
30 = Q1 60 = Q3 

(QD) 

 (QD) = 15



 = 0.333

Continuous Series  15.14

 (F) 
 7 




0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

 1 2 3 5 4 2 2 1

 (CF)  
(X)  (F)  (CF) 
0 ---10 1 1

10 --- 20 2 3 (1+2) C

20 --- 30 3 6 (3+3)
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30 --- 40 5 11 (6+5)

40 --- 50 4 15 (11+4)

50 --- 60 2 17 (15+2)

60 --- 70 2 19 (17+2)

70 --- 80 1 20 (19+1)

N=20

 Q3  Q1 
20=  = N 

th item

     
th item

Q1 = 5 th item       

 Q1  Q1  6  5 
 Q1  20-30

            

3=F 3=C 5= N/4

 10=CI  20=  =L1

          

= 20 + 6.666     

Q1 = 26.666                  
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 Q3

th item

     
th item

    = 3 (5)  th item

= 3 x 5        

Q3 = 15 th item      

 40-50  15  15(CF) 
 Q3 



40 = (40-50)  L1

           

Q3 = 40 + 10                      

Q3 = 50                              



      

 (QD) = 11.65
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 Coefficient of QD =  

                                 

                       = 23.3

Coefficient of QD = 0.3038    

Learning Outcomes  15.15


 Q1  50%  Q1 
 Q1  Q3  75% Q3 

 2 


Key Words  15.16

 : (Quartile)  1

 (Cumulative Frequency)  2

Terminal Questions  15.17

 A
 1

 2

 75% 3

 
 4





 5

 B

 1

 2

 3
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 4

 5

 C

 6

2, 6, 8, 7, 5, 9, 7, 11, 15, 18, 20

 7

 5 10 15 20 25 30 35 40

 1 2 4 5 3 2 1 2

 8

 10 20 30 40 50 60 70 80 90 100

 2 3 5 7 6 8 3 2 3 1

   9


(CI)

20-30 30-40 40-50 50-60 60-70 70-80 80-90

(F)  2 3 5 6 1 2 1

 (Mean Deviation)  10

8, 9, 5, 4, 6, 10, 5, 6, 2, 12

 11

 5 10 15 20 25 30 35 40

 1 2 2 3 4 5 2 1

 12


(CI)

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

(F)  2 2 3 4 6 7 2 2 2
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 16 
Standard Deviation

Unit Structure 
Introduction  16.0

Objectives  16.1

Meaning and Definition  16.2

Nature of Standard Deviation  16.3

Uses and Application of Standard Deviation  16.4
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

 16.5

Indirect Method of Standard Deviation 



 16.6

Calculation of Standard Divation in Discrete Series 



 16.7

Indirect Method (Assumed Mean)  16.8

Calculation of Standard Deviation in Continuous

Series
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

 16.9
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Terminal Questions  16.12

Reference Books  16.13
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Introduction  16.0

 (mode) 










Objectives  16.1


 
 
 




 

Meaning and Definition   16.2


 1

 2


 (mean) 

 SD 


  
 (Karl Pearson)  1893  (Standrad Deviation) 


Nature of Standard Deviation  16.3




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


 16.4

  Uses and Application of Standard Deviation  


 1

 2

 Volatility 3

 4

 5

 6

 7

 8

 9

 10

Merits of Standard Deviations 


 1


 2

 3

 4

 5

 6





 7
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Demerits of Standard Deviations 


 1





 2





 3





 4





 16.5

Calculation of Standard Deviation in case of Individual Series




(Direct Method of Standard Deviation) 




 (SD)  1 

1, 3, 5, 4, 6, 11

 1 
 2

 3


(X)  (dx=X- )  

=5

dx2

1 -4 16

3 -2 4

4 -1 1

5 0 0

1 +1 1

11 +6 36
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X=30        - 7

      + 7

  dx   0   

dX2=58

 = 

 6 =  N 30 =   X= 

 D            

 6 = N 58 = dX2 

 SD (s) = 3.1096                             

Coefficient of Standard Deviation

 

Coefficient of Standard Deviation = 0.62192  





 16.6

Indirect Method for Calculation of Standard Deviation 






 1

 2

 3

(X)  dx = (X-AM)

A=5

dx2
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1 -4 16 (-4 x -4)

3 -2 4 (-2 x -2)

4 -1 1 (-1 x -1)

5 0 0

6 +1 1 (1 x 1)

11 +6 36 (6 x 6)

 - 7

      + 7 

    dx=   0        

dX2=58






6 = N 0 = dx 58 = dX2 

 SD   = 3.1096                                 

 3.1096 
Variance = 2

                                    = 3.1097 x 3.1097

     Variance = 9.670





 16.7

Calculation of Standard Deviation in Discrete Series




Direct Method  1
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
 1

 (dx)  2

 3

 (F)   4

 5

 16.8

Indirect Method (Assumed Mean)




 1

 dx  2

 (dx)2  (dx)  3

 fdx2  (f)  4

 5

 (variation)  2 
X 8 10 12 14 16 18 20

(F) 1 2 4 5 3 3 2





 
X F fx d (x-x) fd fd2 (fdxd)

6 1 6 -8 -8 64

8 2 16 -6 -12 72

12 5 60 -2 -10 20

14 4 56 0 0 0
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16 3 48 +2 6 12

18 3 54 +4 12 48

20 2 40 +6 12 72

N=20 fx=280 fd2=288

 = 3.7947

Variance = 2

                                    = 3.7947 x 3.7947

     Variance = 14.4





 
X F d A = 16 fd fdxd fd2

6 1 -10 -10 100

8 2 -8 -16 128

12 5 -4 -20 80

14 4 -2 -8 16

16 3 0 0 0

18 3 +2 6 12

20 2 +4 8 32
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N = 20  - 54

 + 14

fd = - 40

fd2=368



 





 16.9

Calculation of Standard Deviation in Continuous Series




 1

 2

 3

 3 
(X)  0-10 10-20 20-30 30-40 40-50 50-60 60-70

(F) 1 2 3 4 5 4 1





 
 F Mp  Mpf d= =38

Mp -  

fd (1x5) 6 fd2 fdxd

0-10 1 5 5 -33 -33 1089

10-20 2 15 30 -23 -46 1058

20-30 3 25 75 -13 -39 507

214



30-40 4 35 140 -3 -12 36

40-50 5 45 225 +7 35 245

50-60 4 55 220 +17 68 1156

60-70 1 65 65 +27 27 729

N = 20 Mf = 760 - 130

+130

fd = 0

fd2=4820

=38

(SD)    = 15.524







Calculation of Standard Deviation with the help of Assumed Mean

 1

 2

 35 




 (35) 
  F mp  X-A A=35 fd fdxd fd2

0-10 1 5 -30 -30 900

10-20 2 15 -20 -40 800

215



20-30 3 25 -10 -30 300

30-40 4 35 0 0 0

40-50 5 45 +10 +50 500

50-60 4 55 +20 +80 1600

60-70 1 65 +30 +30 900

N = 20 -100

+100

fd =+60

fd2=5000

        6 = fd,         20 = N       5000 = fd2 

= 15.524





 
Calculation of Standard Deviation by Step Deviation Method

 F Mp  A=35 d/10 fd fd2 fdxd

0-10 1 5 -30 -3 -3 9

10-20 2 15 -20 -2 -4 8

20-30 3 25 -10 -1 -3 3

30-40 4 35 0 0 0 0

40-50 5 45 +10 +1 5 5

50-60 4 55 +20 +2 8 16

60-70 1 65 +30 +3 3 9
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- 10

+16

fd +6   

fd-50

10 = i,        6 = fd,         20 = N       50 = fd2 

= 15.524               

 15.524 

Learning Outcomes  16.10

 




 1893   



Key Words  16.11

 : (Deviation)  1

  (Sigma) 


2

Terminal Questions  16.12

 A
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 1

 2

 3

 4

 5

 B

 1

 2

3, 5, 6, 8, 9, 10  3

4, 6, 8, 10, 12, 18, 20, 22  4

 5

X 10 20 30 40 50 60 70 80

F 1 2 2 3 4 5 2 1

 C

 6

X 10 20 30 11 14 17 20 23

F 1 2 2 3 4 5 2 1

 7


X 0-10 10-20 20-30 30-40 40-50 50-0 60-70

F 1 2 2 3 5 4 3

 8

X 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

F 1 1 3 4 5 7 6 3

 9
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
X 100-200 200-300 300-400 400-500 500-600 600-700

F 4 3 5 8 6 4

Reference Books  16.13

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5.     Business Statistics : Bharat Jhunjhunawala
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



 V 
Correlation and Regression Analysis

Correlation 



-17 
 



 -18 
 Karl Pearson's Coefficient of Correlation

 Spearman's Rank Correlation  


-19 
Regression Analysis  -20 
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Introduction 17.0























 












Objectives  17.1







 
 



 





 





 





 
Coefficient of Correlation 




 II
















(Linear relationship) 

 (Linear relationship) 




 (Perfect correlation) 





 (Perfect correlation) 




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 (Perfect positive correlation) 





(Perfect negative  






 correlation)
























Perfect Positive Correlation Perfect Negative Correlation        No Corelation

(i)     (ii) (iii)

(i)  y   x 




 



 y   x 




















 y   x (ii) 
















 






























-1  +1 








 



 -1 


















 +1 


















  '0' 





 



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 -1  
































 (i) 

 1  +1 



 









 3  0  +1  














 











 (ii)  0 









  -1  0 









 -1 









 17.2

Meaning, Definition and Nature of Correlation












 

























 





Scope of Correlation 














 














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







 .1











 .2








 .3





 .4







 .5











 17.3

Correlation and Causation

 





 




 



 .1























  Correlated  .2

 










 .3
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







 .4

 (Sample) 





































































: 











 W.I. King .1










 Ya Lun Chow .2


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 Croxton and Cowder .3







 



 Simpson and Kafka .4










 A.M. Tuttle .5










 



 Tippet .6





 / 

 Correlation 


 .1

 .2

 .3

 ''Test of Significance'' 





















Need of Correlation 



 17.4





 



 




 



 Hypothesis 
 























 (Discriminant Analysis)
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

Types of Correlation  



 17.5

 (1) 









 (3)  (2)

Positive and Negative  1







































 10 15 20 25 40 30 20 10

 100 110 115 130 150 140 115 100







 10 15 20 25

 60 80 90 100

 25 20 15 10

 60 80 90 100






 .1

 .2

 .3

 .4






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 .1





 .2

 .3










  



 2





 











 




 3

 20%  10% 
 Y = a + bx 


 Constant 











 (Constant)







x 2 4 6 8 10

y 5 10 15 20 25

: 





x 2 4 6 8 10

y 5 8 12 15 25

229



Methods of Studying Correlation  



17.6







Scattered Diagram  .1

Correlation Graph 



 .2

Coefficient of Correlation 



 .3

Coefficient of Correlation by Rank Differences 



 .4

Coefficient of Concurrent Deviation  .5

Method of Least Square  .6







  (Scattered Diagram)  1


 y  x 

 x  100 
 y  x  y 

 100  100 


 (Positive)  





 


 Scatter   





 



















 





1  2  3 
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
 




 1 














 2 





 3 
(Method of least  Line of best fit 

 Line of best fit  squares)

(Freehand Method) 







 .1

 .2

 .3

 .4

 


 .1





 








 .2

 .3







 2







  








 









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Introduction  18.0









(Uses) 

 (Descriptive Statistic) 




 Bivariate Statistic 




 (Sample) 
 Multivariate Statistic 

 



 'x' 

 (Scatter Plot)  'y'

Objectives  18.1







 





 





 





 





 
 




 
 18.2

Nature of Coefficient of Correlation





 (1867-1936) 

Pearson's Coefficient of 





 ''r'' 



 Correlation











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 x1, x2, x3 
 y1, y2, y3 ........ yn 

 ........ xn  

 'n'   





 r 

 



  















 


















 








  









   






 

  




 








 

 +1 









 -1

 Covariance 
 Covariance 





 y  x 

 Covariance

 Product Moment formula of Coefficient of Correlation 
Direct Method 


 (Arithmatic Mean)  .1
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 y  x  .2

 
 .3

 .4

 .5

  

 000 



 1

 1 2 3 4 5 6 7 8 9 10

 50 50 55 60 65 65 65 60 60 50

 11 13 14 16 16 15 15 14 13 13

Calculation of Coefficient of Correlation
Sales Deviation

from Mean
58

Deviation
Square 



Deviation
from Mean

14

Devaition
Square

Product of
deviation,

xy

50
50
55
60
65
65
65
60
60
50

-8
-8
-3
+2
+7
+7
+7
+2
+2
-8

64
64
9
4
49
49
49
4
4
64

11
13
14
16
16
15
15
14
13
13

-3
-1
0

+2
+2
+1
+1
0
-1
-1

9
1
0
4
4
1
1
0
1
1

24
8
0
4

14
7
7
0
-2
8

Mean of x = 

  y =  
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







 2

 000

39 65 62 90 82 75 25 98 36 78

 47 53 58 86 62 68 60 91 51 84

Calculation of Coefficient of Correlation


 000

Deviation
from Mean

(65)

Square of
Deviation

Sales
(in lakh)

Deviation
from Mean

(65)

Square of
Deviation

Product of
Deviatious

39
65
62
90
82
75
25
98
36
78

-26
+0
-3

+25
+17
+10
-40
+33
-29
+13

676
0
9

625
289
100

1600
1089
841
169

47
53
58
86
62
68
60
91
51
84

-19
-13
-8

+20
-4
+2
-6

+25
-15
+18

361
169
64
400
16
4

36
625
225
224

+494
0

+24
500
-68
+20

+240
+825
+435
+234

2224

Mean of Series (x) = 

   (y) =









 3
 'y' 'y'






 7    7

 4    8

239



 28    76 

 y  x  __ 46

 







= 0.997









 4

Mean of the first Series or 

    Second source or 

        

= + 0.305

 'n' 

 5

 y  x 
 
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(Direct method)  .2




















 6
 1 2 3 4 5




 48 35 17 23 47 = 170  5 = 34

 45 20 40 25 45 = 175  5 = 35

x x2 r r2 xy

48
35
17
23
47

2304
1225
289
529
2209

45
20
40
25
45

2025
400

1600
625

2025

2,160
700
680
575

2115

170  6556 175 6,675  6,230
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= 0.42859









 7
x : 12 9 8 10 11 13 7

y : 14 8 6 9 11 12 3

x x2 y1 y2 xy

12
9
8

10
11
13

7

144
81
64

100
121
169

49

14
8
6
9

11
12

3

196
64
36
81

121
144

9

168
72
48
90

121
156

21

  70 728   63    651 676
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= 0.9485









 y  x 8
x : 65 66 67 67 68 69 70 72

y : 67 68 65 68 72 72 69 71

x y x2 y2 (xy)

65
66
67
67
68
69
70
72

67
68
65
68
72
72
69
71

4225
4356
4489
4489
4624
4761
4900
5184

4489
4624
4225
4624
5184
5184
4761
5041

4355
4488
4355
4556
4896
4968
4830
5112

544 552     3,7028  3,8132 3,7560

         

  

        

                      

    

 Shortcut Methods 














 94.08 80.5 





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








 xy  y2 x2 






 r 








 y  x   
 y  x  

 y  x 




 r 


 y  x (i)

 dy  dx  x  (ii)

   dy  dx (iii)

  dx  dy  y  x (iv)


 r 





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







 y  x  9
x : 15 16 17 18 19 20

y : 80 75 60 40 30 20

Calculation of Coefficient of Correlation 
x Dev. of x

from AM 17
dx

dx2 y Dev. of y
from AM

Step Dev.
1=5

dy2 dxdy

15
16
17
18
19
20

-2
-1
  0
+1
+2
+3

4
1
0
1
4
9

80
75
60
40
30
20

+40
+35
+20
    0
-10
-20

+8
+7
+4
  0
-2
-4

64
49
16
0
4

16

16
-7
  0
  0
-4
12

n = 6 x=6 +65 +13 -39





 Scale   Step Diviation

     

  









     10
x : 16 12 18 4 3 10 5 12

y : 23 22 24 17 19 20 18 21


x dx dx2 y dy dy2 dxdy

16
12
18
4
3

10
5

12

+12
+8
+14

0
-1
+6
+1
+8

144
64

196
0
1

36
1

64

23
22
24
17
19
20
18
21

+6
+5
+7
0

+2
+3
+1
+4

36
25
49
0
4
9
1
16

72
40
98
0
-2
18
1

32

245



80 +48 506 164 +28 140 259

     

  



 11
 13-14 14-15 15-16 16-17 17-18 18-19 19-20 20-21 21-22 22-23

 200 300 100 50 150 400 250 150 25 75

 124 180 65 34 99 252 145 81 12 33










 

 (i)

 (ii)

 13-14 
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 62   -13.5

  14.5  14-15 










 





dx


dx2







59 



dy2 dxdy

13-14

14-15

15-16

16-17

17-18

18-19

19-20

20-21

21-22

22-23

13.5

14.5

15.5

16.5

17.5

18.5

19.5

20.5

21.5

22.5

-4

-3

-2

-1

0

+1

+2

+3

+4

+5

16

9

4

1

0

1

4

9

16

25

62

60

65

68

66

63

58

54

48

44

+3

+1

+6

+9

+7

+4

-1

-5

-11

-15

9

1

36

81

49

16

1

25

121

225

-12

-13

-12

-9

0

+4

-2

-15

-44

-75

n=10 x-10
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







 18.3

Changes in Parameter of  Calculation of Correlation

200,  x 



 y   x 





 1,2,3,4  200  400, 600, 800

 12, 24, 37  10  1.2, 2.4, 3.7  y 










 12

x : .1 .2 .3 .4 .5 .6 .7

y: 30,000 50,000 60,000 80,000 1,00,000 1,10,000 130,000

 y  x  10,000  y  10  x 


x 1 2 3 4 5 6 7

y 3 5 6 8 10 11 13

x dx dx2 y dy dy2 dxdy

1

2

3

4

5

6

7

-3

-2

-1

0

+1

+2

+3

9

4

1

0

1

4

9

3

5

6

8

10

11

13

-5

-3

-2

0

+2

+3

+5

25

9

4

0

4

9

25

+15

+5

+4

0

+2

+6

+15

n = 7 n = 7
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 +0.997  y   x 
13









 y  x  (i)

x  : 2 4 5 6 8 11
y : 18 12 10 8 7 5

 15  3  y  6  2  x  (ii)    

 (i) 






x Dv. from

AM 62
x2 y y y2 xy

2

4

5

6

8

11

-4

-2

-1

0

+2

+5

16

4

1

0

4

25

18

12

10

8

7

5

+8

+2

0

-2

-3

-5

64

4

0

4

9

25

-32

-4

0

0

-6

-25

n = 6 0 n = 6

 y  x 

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 'y'  x=10,14,16,18,22,28  6  2   x (ii)   

 y=39,21,15,9,6,0  15  3











x

Dv. from
Actual

mean 18
x

x2 y

Dv. from

AM 15

y

y2 xy

10

14

16

18

22

28

-8

-4

-2

0

+4

+10

64

16

4

0

16

100

39

21

15

9

6

0

+24

+6

0

-6

-9

-16

576

36

0

36

81

225

-192

-24

0

-36

-36

-150

n = 6 n = 6 954 -402



   

 r 





 18.4

Linear Relation of Coefficient of Correlation

 -1+1 



  y = a + bx 





 xy  y = 2x + 6   -1  + 1 




 xy 
  -1  + 1 



















 y  x 14

x  : 2 4 6 8
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y : 5 9 13 17

  +1  r  y = 1 + 2x  

x

Dv. from
Assume
mean 
5 dx

dx2 y

Dev. from

absend Mean

10dy

dy2 dxdy

2

4

6

9

-3

-1

+1

+3

9

1

1

9

5

9

13

17

-5

-1

+3

+7

25

1

9

49

+15

+1

+3

21

n = 4 n = 4 +4



         

        





 18.5

Assumptions of Pearson's Coefficient of Correlation

















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









 



























 .1

 Coefficient  Coefficient .2






 Coefficient .3





 .4





 18.6

Interpretation of Coefficient of Correlation
















 r 





 r 







 r 




  +1  r  1













 -1  r  2





 0  r  3

 0  r  -1  +1  'r'  4


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 r 
 r 

 0.4  0.8  r  r 






 18.7

Coefficient of Correlation and Probable Error

 (Coefficient) 









 Random sampling 




r = Correlaton Coefficient

N = Number of pairs of Observation

  'r' 



  'r'  1

  'r' 



  'r'  2










 3











  (rho) 

 16 




 0.8 






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



 0.74-0.86  










 



 0.4  0.5 

  16%  0.4 



 25%  0.5




 .1





 PE  .2






 .3















 'r' 



  N = 64  r = 0.6   15

      

        

 

       

             Limits of Population Correlation = 0.6  0.054

  = 0.546 to 0.654

(Coefficient of Determination)  18.8











 0.9  r  'r2'  Coefficient of determination 

 'r2'  81  (Independent variable)   0.81 'r2' 

254



  'y'  Unity 


  (r2) Coefficient of determination

 ( E x p l a i n e d  V a r i a t i o n )  ( T o t a l  V a r i a n c e ) 
 Coefficient of Non-determination  Non-determination



 (Square root)  K2 Coefficient of Non-determination

 K2  K-K  Coefficient of Alienation

 K  K2  (Unexplained variance) 





 r  r2 
Coefficient of 




 r2  ''r''





 Tuttle  Determination

Linear  Coefficient of Determination 
  Correlated variables  covariation

 





  r2  r   r2   r

 r = r2  '0'  '1'  r2 = 0  r2  r 
r r2 r r2

0.90

0.80

0.70

0.81

0.64

0.49

0.60

0.50

0.40

0.36

0.25

0.16
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 'x'  'y'  0.707 





  r = 0.60 





 r 








 r2 = 0.36 





 r2 = 0.90  r = 0.06 



 r2 
(Coefficient of  90%  36% 

 determination)




 
 'y'  'x' 

 
 Covariation


 r2   r2 

 r2 



 

+  r    r 



 01 





 (-) 














 18.9

Calculation of Coefficient of Correlation with Least Square's Method







 x  y  y  x 
 Method of least squares 

 (i)
y = a + bx

 b  a (ii)

..... (i)

..... (ii)

 y  x  (iii)
y = a + bx

 x  y  (iv)
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 y  y 



 (v)



 y sy  y sy 
 Method of least squares 




   16

x  : 1 2 3 4 5

y : 83 92 71 90 169

  y = a + bx 
x y xy x2

1

2

3

4

5

83

92

71

90

169

83

184

213

360

845

1

4

9

16

25



    


505 = 5a + 15b  ..... (1)

16185 = 15a + 55b .... (2)

 3 1 
1515 = 15a + 45b (3)

1685 = 15a + 55b .... (4)
______________

+ 170 =       + 10b 
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b = 17

 a  b1 
505 = 5a + 15b        

505 = 5a + 15 x 17  

505 = 5a + 255       

- 5a = 255 - 505       

+ 5a = + 250       

a = 50


y = a + bx    

y = 50 + 34x

 'x'  y 
x y

1

2

3

4

5

100 + 17 x 1 = 117

100 + 17 x 2 = 134

100 + 17 x 3 = 151

100 + 17 x 4 = 168

100 + 17 x 5 = 185

 y 


y


101 dy 

dy2 
y


151 

dy2

83 -18 144 117 -34 1156

92 -9 81 134 -17 289

71 -30 900 151 -0 0

90 -11 121 168 +17 289
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169 +68 4621 185 +34 1156

505 dy0 5870 755 y0 2890



   y 
 y 









Learning Outcomes  18.10










 








 



 









 Coefficient of Determination  




Key Words  18.11

 Covariance 1





 Coefficient  2





 Coefficient of Dtermination  3
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




Terminal Questions  18.12

 .A

  __________  .1

  _________  .2





  ______  .3

  ________ .4

  ________  .5

 /   .6

 /   -1 



 .7

 /   .8

 /   .9

 /   .10

 .B





 .1

 


 .2





 .3

 .4

 .5

 .6

 .C





 .1

 .2





 .3

 .4
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 


 .5

x: 10 28 45 60 70 50

y: 100 20 50 40 33 45

r = 0.98 
 



 .6

x: 20 30 40 50 60 70 80

y: 14 25 30 32 40 45 65

r = 10.96 
 r  .7

x: 4 22 8 14 10 12 12 18 10 14

y: 8 38 12 36 16 32 18 28 20 24

 


 .8

x: 12 9 8 10 11 13 7

y: 14 8 6 9 11 12 3

+0.94 
 



 .9

A: 48 35 17 23 47

B: 45 20 40 25 45

Reference Books  18.13

1. Fundamentals of Statisitcs : Gupta S.C

2. Statistics : Gupta B.N

3 Business Statistics : J K Sharma

4. Business Statistics : C R Reddy

5 Business Statistics : R. S Bharadwaj
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  


 19 
Rank Correlation Coefficient

Sturcture Unit 
Introduction  19.0

Objectives  19.1

Meaning and Definition of Rank  


 19.2

Features of Spearman's Coeffcient of Rank

Correlation





 19.3

Advantages and Disadvantages of Rank

Correlation





 19.4

Uses of Coefficient of Rank Correlation 



 19.5

Coefficient of Concurrent Deviations  19.6

Advantages and Disadvantages of Concurrent

Deviations

 19.7

Learning Outcomes  19.8

Key Words  19.9

Terminal Questions  19.10

Reference Books  19.11
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Introduction  19.0




 











Objectives  19.1


 



 
 











 





 
 



 
 

 


 19.2

Meaning and Definition of Rank Correlation

 /  



 (rho) p 





 



 / 




 




 



(-1)  (+1)  



(Definition) 

 


 


  

 (Wikipedia)  


 




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



 

 (Infallible) 

















 1904

 B  A  'y'  'x' 
1  2010 







 1 
 10 














 1-10



 'n'   'd' 





 -1  +1 





 -1 



 '+' 












 (B) 



 (A)












 .A
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









 'd'  (R1-R2) 




 (i)

 



 d2 (ii)

 (iii)

  15 1





1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

 



10 7 2 6 4 8 3 1 11 15 9 5 14 12 13











R1

 



R2

(R1-R1)

d

d2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

10

7

2

6

4

8

3

1

11

15

9

5

14

12

13

-9

-5

+1

-2

+1

-2

+4

+7

-2

-5

+2

+7

-1

+2

+2

81

25

1

4

1

4

16

49

4

25

4

49

1

4

4

n = 15

265



     

      

       

     

         






   2

 1 6 5 10 3 2 4 9 7 8

 3 5 8 4 7 10 2 1 6 9

 6 4 9 8 1 2 3 10 5 7








R1 R2 R3 R1 - R2

d12

R1 - R3

d13

R2 - R3

d23

d2

12

d2

13

d2

23

1

6

5

10

3

2

4

9

7

8

3

5

8

4

7

10

2

1

6

9

6

4

9

8

1

2

3

10

5

7

-2

+1

-3

+6

-4

-8

+2

+8

+1

-1

-5

+2

-4

+2

+2

0

+1

-1

+2

+1

-3

+1

-1

-4

+6

+8

-1

-9

+1

+2

4

1

9

36

16

64

4

64

1

1

25

4

16

4

4

0

1

1

4

1

9

1

1

16

36

64

1

81

1

4

200 60 214
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rs = 

 

     

 

     













 +0.8  










 3

 'n'  33

rs = 

   

     

    

 
 

 =
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





  0.2 




 10 


   4
 




 9  7 




 : 

 =

      

      

   

 

  

    

  

     

  

 





 (b)

 

















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 1










 5

x : 60 34 40 50 45 41 22 43 42 66 64 46

y : 75 32 34 40 45 33 12 30 36 72 41 57


X Rank 1 y Rank 2 Diff. in 

Ranks (d)

d2

60

34

40

50

45

41

22

43

42

66

64

46

3

11

10

4

6

9

12

7

8

1

2

5

75

32

34

40

45

33

12

30

36

72

41

57

1

10

8

6

4

9

12

11

7

2

5

3

+2

+1

+2

-2

+2

0

0

-4

+1

-1

-3

+2

4

1

4

4

4

0

0

16

1

1

9

4

n = 12 0
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Equal Ranks 



(c)


































  








 'm' 

















 6
x : 48 33 40 9 16 16 65 24 16 57

y : 13 13 24 6 13 4 20 9 6 19


X Rank 1 y Rank 2 Diff. in 

Ranks 

R1- R2 d

d2

48
33
40
9

16
16
65
24
16
57

3
5
4

10
8
8
1
6
8
2

13
13
24
6

15
4

20
9
6

19

5.5
5.5
1

8.5
4

10
2
7

8.5
3

-2.5
-0.5
+3.0
+1.5
+4.0
-2.0
-1.0
-1.0
0.5
1.0

6.25
0.25
9.00
2.25

16.00
4.00
1.00
1.00
0.25
1.00

n = 10 x = 10 0
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 9   8,7  8 




 16   x 





6  13  y 









  8.5  5.5 

  x   

 y  16 

 6   13 



        

          

       

  

     

 

       





 19.3

Features of Spearman's Coefficient of Correlation

 



 .1
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 



 .2
















 .3







 19.4

Advantages and Disadvantages of Rank Correlation






    .1














 .2
















 .3







 .4

 r 





 .5




 Bivariate frequency distribution   .1


 n  .2





 19.5

Uses of Coefficient of Correlation





 .1

 r  Apply  3025  .2
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30'N' 



 Interval data






 




 19.6

Coefficient of Concurrent Deviations















 Coefficient of Concurrent Deviations 




















 Coefficient of Concurrent Deviations







Coefficient of Concurrent Deviations       
C = The no. of pairs of Concurrent Deviations

n = No. of pairs of Deviations

 



 Coefficient of Concurrent Deviations

 




 










 (Square root) 















 x .1

 0  -  + 


 (dx) 
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 (dy)  y  .2

(-x-)  (+ x +)  C  dy  dx .3

 r  .4





 Coefficient of Concurrent Deviations  7
x: 1 2 3 4 5 6

y: 25 16 9 5 1 0


x Deviation from

previous value
y Deviation from

previous value
dxdy

1
2
3
4
5
6


+
+
+
+
+

25
16
9
5
1
0













=  

Concurr en t  dxdy= 0  y  x 
 deviations

   8

 :  300 350 400 450 500 550

 : 30 32 33 35 40 50
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 Deviation from previous

figure dx

y Deviation from

previous figure

dxdy

300

350

400

450

500

550


+

+

+

+

+

30

32

33

35

40

50

.

+

+

+

+

+


+

+

+

+

+

n = 5      C = 5

    

    

= +1          

 dxdy = n  +1 

 19.7

Advantages and Disadvantages of Concurrent Deviation




 1






 2




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  +  101100 x  1

 +  16060y 







 2



Learning Outcomes  19.8

 /  



 



 (rho) p 




 















 










 R2  R1  


























  n 











Coefficient of 













 Correurrent Devations







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Key Words  19.9

 Rank Correlation  


1









 



 Coefficient of Concurrent Deviation  2












Terminal Questions  19.10

 .A

 _______  


 .1

 ___________  


 .2

 ____________  


 .3





 __________ 

 .4

 ___________  .5

 /   1904  


 .6

 /   


 .7

 /   






 .8

 /   .9

 /   .10

 .B

 .1





 .2





 1 - 4  .3

 .C





 .1

 .2

 


 10  .3
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M: 1 2 3 4 5 6 7 8 9 10 11 12

N: 12 9 6 10 3 5 4 7 8 2 11 1

rs = 0.045 





 .4

B: 48 58 72 62 56 45 39 52 25

C: 63 78 65 70 38 54 60 32 28

rs = 0.67 












 .5

R: 15 20 20 20 50

S: 10 12 60 60 70

0.8 
 



 .6

C: 99 47 68 57 76 61 30 44 82 58

D: 75 63 72 42 71 41 20 64 68 67

0.66 
 



 .7

H  80 78 75 75 68 67 60 59

 12 13 14 14 14 16 15 17

rs = 0.93 

Reference Books  19.11

1. Fundamentals of Statisitcs : Gupta S.C

2. Statistics : Gupta B.N

3 Business Statistics : J K Sharma

4. Business Statistics : C R Reddy
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 20 
Regression Analysis

Unit Structure 
Introduction  20.0

Objectives  20.1

Meaning, Definition and Nature of Regression  20.2

Uses of Regression Analysis  20.3

Difference between correlation and Regression analysis 



 20.4

Methods of Studying Regression  20.5

Method of Deviations from Mean  20.6

Learning Outcomes  20.7

Key words  20.8

Terminal Questions  20.9

Reference Books  20.10
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Introduction  20.0


 






 







Objectives  20.1


 
 

 



 
 




 
  

 20.2

Meaning, Definition and Nature of Regression 

 (Going back)  (Act of Returning)  Regression 

  1877  Regression 
 "Regression towards Mediocrity in Herditary Stature'' 




 ''Regression line'' 


 Regression line 



 Stepping back
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  Estimating line  Estimating line






 Regression 


 Taro Yamane .1








 Regression Analysis  Ya-Lun Chou .2










Independant variable 
Dependant variable  Explanatory variable 

 y Depended variable  x Independant variable  explained variable

 (Simple linear regression analysis) 
 (Depended)  (Linear) 

 b  a  y = a + bx  Linear 


 Dependence  Independent  Dependent 


y   x  x Independent variable  yDependent
 y  x  x  y 

 Dependent 





Independent 
 Explanator  Predector  Regressor variable

 Explained  Regressed  Dependent 
 Simple regression 
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 Multiple regression 

Uses of Regression Analysis  20.3




 x  y  x 
 x  y  y





 Independent  Dependent  .1

 y  y  x  (Regression line)
 

 (Regression equation)  x 
 Independent  Dependent 

 .2





 (Standard error) 
Coefficient of  (r) 









































 .3





  determination

 r2  Dependent variable 

 Predictive device





 20.4

Difference between correlation and Regression analysis








  Covariability  'y'   'x' Coefficient  .1







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





 .2





 (Effect)  (Cause) 

 Dependent 
 Independent

 (Causation) 







 Causation  (Association)






 (Reasoning) 

rxy  (Linear relationship)  y  x  xy 



 .3

 Independent  Dependent  y  x  ryx=rxy  (Symmetric)  ryx 

  Symmetric  byx  bxy 
 Independent  Dependent 





 .4







 .5

 (byx)  (bxy)  (r) 









 r  b Level of significance  (r) 

 (Non linear)  (Linear) 
 Dependent variable 'y'  x Independent variable

 Dependent variable 
Regression   y  x 
Regression  Linear Regression  lines

 equations

Methods of Studying Regression  20.5


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(Algebraically)  (ii) (Graphically)  (i)

Graphic Study of Regression  (i)

x  (Scatter diagram) 
 y  (Horizontal scale)  x  y 

 (Vertical scale) 
 y  x  y  x 

y  (Regression line of y on x)  y x 
(Regression line of x on y)  x y  x 

 -1  +1 



 y  x 


 Dependent variable  Independent variable 

 Linear Regression 
 Non-linear Regression   y = x2 

 Linear Regression 
 Linear Regression Lines

(Free hand curve method)  (a)

(Method of least squares)  (b)

Free hand Curve Method  (a)

 y  x 
  y 




 (Negative) 

 y x 
  x 

 x  y  (Negative)
 














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


  







 x y  x  y x 

Methods of least squares

 y  x 
 y  x 

 Method of least squares 
 y  x 

 x  y  x  y 
 Vertical  y  x  y  y 

 Horizontal  x  y  x  x 


 y=a+bx  Line of best fit  





 

 x  b  a  y  x 
 x  y  Independent 'x'  Dependent y  y

 Independent  y  Dependent  x 



 1

x : 1 2 3 4 5

y : 166 184 142 180 338


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 b  a 
y = a + bx 

  b = 34  a = 100  y  x 
y = 100 + 34x ....... equation y or x

x x2 y xy y2

1 1 166 166 27556

2 4 184 368 33856

3 9 142 246 20164

4 16 180 720 32400

5 25 338 1690 114244

5 - 15 55 1010 3370 228220

....  (1)

....  (1)

....  (2)

         
  ....  (2)

 (3) (1) 
....  (1)



     

     

 (1)  b

 y  x  y   x 
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x = a + by 



       

  x  y 

 202  1 
      

 1  b

        

       

        

          

 x  y

 0.014 'b'  0.162  'a' 


....  (1)

....  (2)

 x  y  x  y 

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
 y x  x  x  y  x 

x  y  x  y  y 
 x  'y'168   x = 2 

 x  y


 y 

 x 

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 y  y  x 


 x  xy 

 x 



 y  x 




  




















 y  x 






 y  x 
 x 









y  B  A  y 
 xB 


 (Regression equations) 

 x  y  x  y 
 y  x  y  y  x  yx 
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 x  y  x  x 
 y 

 y = a + bx  y  x  x = a + by  y  x

 b  a 
 b  a 

 x  y

 Method of lease squares  b  a 
 b  a 

 b  a 


 Method of least squares  2
x : 2 4 6 8 10

y : 5 7 9 8 11


x x2 y xy y2

2 5 10 4 25

4 7 28 16 49

6 9 54 36 81

8 8 64 64 64

10 11 110 100 121

Regrassion equation y on x = y = a + bx

 b  a

 (1)

 (2)


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     (1)

 (2)

 6   (1) 

  

 1  b

 y  x  b  a  y  x

y = 4.1 + 0.65x

Regression equation y on x = a + by


 (1)

 (2)


  (1)

      (2)

 8 (1) 
 (1)

 (2)

 1  b

 (1)
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 b  a  x  y

 x  y 

Method of Deviations from Mean  20.6

 Method of least squares

 y  x 
 Method of least square 






 x  y





 y  x  r  y  x  

 y  x   

 bxy  x  y 



 y  x 
 y  x  bxy   r 

 y 
 y  x
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 x  y   x 




(i) Regression equation x on y

(ii) Regression equation y on x

 Regression coefficient

 byx  bxy 





 byx   bxy .1


    

        

    

  





 .2

 '-'  '+' 

   



 










 







 byx  bxy   r 









 byx  bxy

 byx  bxy .3

 byx  bxy  
 r 






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 Method of least squares  3
x : 2 4 6 8 10

y : 5 7 9 8 11


x x2 y y2 xy

2
4
6
8

10

-4
-2
0

+2
+4

16
4
0
4

16

5
7
9
8

11

-3
-1
+1

0
+3

9
1
1
0
9

12
2
0
0

12

Sx 30

Mean 6

Sx 0 Sx2 40 Sy=40

Mean 8

Sy 0 Sy 20 Sxy 26

Regression equation y on x on y

 

   

    

  

        

   

Regression equation y on x on y
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 Method of least squares2 


Deviations from Assumed Mean 
 y  x 






 x  y

 y  x 





   byx  bxy 

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





 x  y  Step deviation 

  x  y  





 x  y  


 3


 6  y  5  x  2  


x

Deviation
from AM 5

dx

dx2 y
Deviation

from AM 6

dy

dy2 dxdy

2

4

6

8

10

-3

-1

+1

+3

+5

9

1

1

9

25

5

7

9

8

11

-1

+1

+3

+2

+5

1

1

9

4

25

+3

1

+3

+6

+25

Sx 30 Sdx 5 Sd2 45 Sy=40 Sdy +10 Sy2 40 Sdxdy +36
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 3  2  byx  bxy





 Method of least squares  5
 23x  y  110 y  x 







x : 10 15 35 40 50

y : 100 30 110 80 120


x x2 y xy y2

10 100 1000 100 10,000

15 90 1350 225 8,100

35 110 3850 1225 12,100

40 80 3200 1600 6,400

50 120 6000 2500 14,400

Sx 150 Sy 500 Sxy 15400 Sx2 5652 Sy2 51000

Regression equation y on x = y = a + by

Two normal equations are

 b  a 
 100 (1) 

 1  b
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

Regression equation y on x = y = a + by



 30 (1) 

 (1)  b



 y x  y  x 
 x  y  x  y 
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 y  x 


Mean x = 30,   Mean y = 100

 y =  x  y  x 
 x  y  70 

x = -10 + 0.4y

x = -10 + (0.4y x 70 = 18)   70  y 
 x = 18   y = 70  x = 30y = 100  x 

 y x   x = 23  y 


  x = 23 

y = 97.56 x = 23   x = 30 y = 100  y 
126 


  y  x   x = 23  y (i)

 x = 23

 y = 10   x  y  y = 110  x (ii)

x = -10 + 0.4y

= 10 + 0.4 x 110 

= -10 + 44 = 34


Coefficient of Correlation is 
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 



   byx   bxy 

 6
 91 97 108 121 67 124 51 73 111 57

 71 75 69 97 70 91 39 61 80 47
Compulation of Regression Euqation

Sales

x

Dev. from

Mean 90x

x x2 Dev. from

Mean 70

y2 xy

91 +1 1 71 +1 1 1

97 +7 49 75 +5 25 35

108 +18 324 69 -1 1 -18

121 +31 961 97 +27 729 +837

67 -23 529 70 0 0 0

124 +34 1156 91 +21 441 714

51 -39 152 39 +31 961 1209

73 -17 289 61 -9 81 153

111 +21 441 80 +10 100 210

57 -33 1089 47 -23 529 759

Sx 900 Sx 0 Sx2 6360 Sy 700 Sy 0 Sy2 2868 Sxy 3900

Regresrew equation x on y = x -  = bxy (y - )

         

   

        

.... (1)

Regression equation y on x - 
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            .... (2)

  D  C  7
 1 2 3 4 5 6 7

 C  46 42 44 40 43 41 45

 D  : 40 38 36 35 39 37 41

 D  37C  D 


 y  y  D   x  C 
  y  x   x = 37 

Compulation of Regression Euqation y on x

Sales

x

Dev. from

Mean 90x

x y Dev. from

Mean 28 y

y2 xy

46 +3 9 40 +2 4 +6

42 -1 1 38 0 0 0

44 +1 1 36 -2 4 -2

40 -3 9 35 -3 9 +9

43 0 0 39 +1 1 0

41 -2 4 37 -1 1 +2

45 +2 4 41 +3 9 +6

Sx 301 0 Sx2 28 Sy 266 0 Sy2 = 28 Sxy = +21

                

                    Regresrew equation x on y = (y - )  = byx (x - )
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 x = 37 

 33.5  D 
Learning Outcomes  20.7

Ya Lun Chou 











 Method of Least Squared




 y  x  
Method of 

 Least Squares

 (Ration of Variation) 


Key Words  20.8

 Regression Analysis  1


 Method of Least Squares  2


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Terminal Questions  20.9

 .A

  _________ .1

  __________  (Regression)  .2





  Regression __________ .3

  ________  .4

  _________  .5

 /   1877  .6

 /   .7

 /   .8

 /    .9

 /    .10

 .B

 .1

 .2

 .3

 .4

  .5

 .C

 .1





 .2

 .3

 .4

 .5

 : 2001 2002 2003 2004 2005 2006 2007 2008
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







 

Q: 12 13 15 23 24 38 42 48




y: 5.0 5.6 5.8 7.0 7.2 8.8 9.2 9.5

y=3.87+0.125x 
 .6

A: 6 2 10 4 8

B: 9 11 5 8 7

 .7

M: 15 27 27 30 34 38 46

N: 120 140 150 170 180 200 250

y on x y=40.62 + 4.2657 x 
x on y k=0.2189 y-6.8383

Reference Books  20.10

1. Fundamentals of Statisitcs : Gupta S.C

2. Statistics : Gupta B.N

3 Business Statistics : J K Sharma

4. Business Statistics : C R Reddy

5 Business Statistics : R. S Bharadwaj
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 VI 
Index Number and Moving Average

Index Numbers  -21 
Important Index Numbers  -22 

Moving Average  -23 
 

 -24 
Pasche and Laspeyres Index Numbers
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 21 
Index Numbers

Unit Structure 
Introduction  21.0

Objectives  21.1

Meaning and Definition of Index Numbers  21.2
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Introduction  21.0


 Phenomenon 




1750  Carli  1764 

 1500 














Objectives  21.1


 
 
 
 
 
 

 21.2

Meaning and Definition of Index Numbers






 Speigal (1


 /  A.M. Tuttle (2


 Croxton and Cowden (3
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



 112  2000  1999 

 12% 
 (Base Period) 

 Composite Index  Univariate Index 


Characteristics of Index Numbers  21.3


  Averges  1



 


 2


 / 

/ 





 3


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








 4




 21.4

Uses of Index Numbers


 1







 2











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







 3





 4






 5




 / 
 Composite Index  Combine 




Types of Index Numbers  21.5

  Phenomena 
(Quantitative 







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 Techniques)


(Price Index Numbers)  1

(Quantity Index Numbers)  2

(Value Index Numbers)  3

(Special Purpose Index Numbers)  4

 21.6

Problems in the Construction of Index Numbers






 1








 Phenomena  2

 Phenomena 






 Base Year 
 Price Relatives 


 Price Relatives  3






 4






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(Selection of the Commodities)  1










 (i



















 / 










 (a)






















 
 


 (b)


 Quote 









 /  2














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

















 Economic Adviser

 3







 360 



 







(Classification of Items) 




 4




 







 





 


 2  80 


 (i

 10 

 (ii

 11  270  (iii
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







(Obtaining Price Quotation)  5

 (i





 




  










(How is the Price to be Quoted)  6


 Quote  Quote 

 Inverse Price  Price 




(Should be Whole Sale)  7




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
(Number of Price Quotation)  8

















(Selection of Base)  9




(Selection of Average)  10

Simple Price Relatives 










(Problem of Weighing)  11

item 



(Selection of Suitable Formula)  /  12





Learning Outcomes  21.7


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 Phenomenon 




 Carli  1764 

 Spiegal 










Key Words  21.8

 Index Numbers  .1

 Suitable Formula  .2

Terminal Questions  21.9

 .A

  _________ (1

  __________  (2

  ______  (3

  _______  (4

  ________ (5

 /   Carli  (6

 /   (7

 /   (8

 /   (9

 /   (10

 .B
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 (3

 (4
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6. Business Statistics : Bharat Jhunjhunwala
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Introduction  22.0









Objectives  22.1


 
 
 
 
 

 22.2

Meaning of Important Index Numbers















 22.3

Important Methods of Construction of Index Numbers






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 (Unweighted Index Numbers)  (I

(Weighted Index Numbers)   (II

 Item 
 Items











 (Simple Aggregative Method)  (1

(Simple Average of Relatives Method)    (2

 (Weighted Index Numbers)    
(Weighted Aggregative Method)   (1

(Weighted Average of Relatives Method)   (2

(Unweighted Index Numbers)    .A

 (Simple Aggregative Method)   (1


(Advantages) 


 (1

 (2


(Disadvantages) 


 (1


 (2

 (3


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(Steps in Constructing Index Numbers Under Simple Aggregative Method)


  (1

  (2

 100   (3

 (Simple Aggregative Method)   1



    

 1990 : 162 256 257 132

 1991 : 171 164 189 145


  1990  1991












162

256

257

132

171

164

189

145

807 669
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= 82.89

 2001  2

     

 2000 : 150 160 175 190 200

 2001 : 155 172 170 205 190

 
  2000  2001











150

160

175

190

200

155

172

170

205

190

875 892

= 101.94

 2021  2020 3

   

 2020 : 130 140 150
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 2021 : 140 160 180


  2020  2021





130

140

150

140

160

180

SP0420 SP1480

= 87.5






 2020  4
      
 2020 : 20 30 10 25 40 50

 2021 : 25 30 15 35 45 55


  2020  2021








20

30

10

25

40

50

25

30

15

35

45

55

175 205
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= 1.1714 x 100

= 117.14

(Simple Average of Relatives Method)  .II

 100 





 Items  'N' 



  P  


(Steps in Calculation of Simple Average Price Relatives Method)










 (1

 100 
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



 (2

 'N' 
 2020  2021  5

 (ii)  (i) 
     

 2020 : 6 2 4 10 8

 2021 : 10 2 6 12 12


 (i)

  2020  2021 Price Relatives










6

2

4

10

8

10

2

6

12

12

= 686.7
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= 137.34

 (ii)

  2020  2021 
Price Relatives

Log P







6

2

4

10

8

10

2

6

12

12

166.7

100.0

150.0

120.0

150.0

2.2201

2.0000

2.1761

2.0792

2.1761

= 10.6515

= AL 2.1303

= 135.0

 (Simple Average of Relatives Method) 


 (1

 Pure Numbers  (2





 (Relatives Method)    


 (3

(Disadvantages of Relatives Method) 


 (1
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




 (2


(Weighted Index Numbers)  .II




(Weighted Aggregative Index Numbers)  (1

(Weighted Aggregative Index Numbers)  (2

(Weighted Aggregative Index Numbers)  .1









1. Laspayres Method 2. Paasche's Method

3. Dorbish and Bowley Method 4. Fisher's Ideal Method

5. Marshal Edgeworth Method 6. Walsh Method

7. Kelly's Method






 Paasche  Laspayres 



 Ideal  100  





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  
2014 2020 2014 2020

P

Q

R

S

T

16

4

2

4

2

40

12

4

10

10

100

30

40

20

80

120

20

50

16

60




P

Q

R

S

T

16

4

2

4

2

100

30

40

20

80

40

12

4

10

10

120

20

50

16

60

4000

360

160

200

800

1600

120

80

80

160

4800

240

200

160

600

1920

80

100

64

120

 

5520

 

2043

 

6000

 

2284







= 2.6641757773 x 100

= 266.41
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Learning Outcomes  22.4





 Index Numbers 
 / 











 (2  (1










 (2  (1


 (2  (1

Key Words  12.5

 Index Numbers  .1

 Simple Aggregative Method  .2


 Simple Average of Relative Method  .3

 100

Terminal Questions  22.6

 .A

  ________ (1

  _________ (2

  _______ (3

  ________ (4

 /   ______  (5

 /   (6

 /   (7
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 /   (8

 /   (9

 /   (10

 .B

 (1

 (2

 (3

 (4

 (5

 .C

 (1

 (2

 (3

(Simple Aggregative Method)  (4

 (Index Numbers) 
  2020  2021







40

60

85

25

30

60

90

125

35

40

145.83 
 2019 (5

  2019  2020
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M

N

O

P

Q

50

40

80

110

20

70

60

90

120

20

120 
 2019  2018 (6

  2018  2019

E

F

G

H

36

40

46

40

39

40

50

46

108.02 
 (7

  2017  2018






162

256

257

132

171

164

189

145

82.9 
 Price Relative  (8

  2015  2016

A

B

C

D

E

50

40

80

110

20

70

60

90

120

20

120.9 
 2017  2016  2015  (9
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  2015  2016  2017






495

306

102

246

504

408

152

304

538

426

182

258

122.19  2017  119.06  2016 
 Price Relatives  (10


  2012  2013

M

N

O

P

Q

R

45

60

20

50

85

120

55

70

30

75

90

130

124.3 (ii) 125.52 (i) 




 (11

 2010 2020

   





20

50

40

20

8

10

15

20

40

60

50

20

6

5

15

25

121.77 






 (12
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  

   
M

N

O

P

12

15

24

5

10

7

5

16

15

20

20

5

12

5

9

14

115.75 

Reference Books  22.7

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5. Business Statistics : Bharat Jhunjhunawala
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Introduction  23.0





 Analysis of Time Series 

 







Objectives  23.1


 
 
 
 
 
 
 

 23.2

Meaning and Definitionof Analysis of Time Series


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





 Moving Average  Auto Regression 







 Kenny and Keeping (1

 Croxton and Cowden (2

 Patterson (3


 Maslow (4


 Morris Hamburg (5

Nature and Scope of Time Series  23.3






 23.4

Importance, Objectives & Utility Analysis of Time Series


(Support in Forecasting)  1


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 





(Support in Evaluation of Achievement)  2





 3

(Support in the Analysis of Past Behaviour of a Variable)






(Support in Comparative Studies)  4





Components of Time Series  23.5








 Components of Time Series 
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
1. Secular Trend or Long Term Movement (T)   
2. Seasonal Variations (S) 
3. Cyclical Variations (C) 
4. Irregular Variations (I) 

 (t)  (y) 


(Secular Trend / Long Term Movement)  /  1


 "Speculum"   Secular 







 (a




 (b







 (c




 (d


 (e


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



Seasonal Variations (S)  2


 Seasons  




 Seasonal 




 (a




 (b






(Cyclical Variations)  3

 


 Boom 
 Recession 
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 Depression




(Irregular Variations)  4




 Chance Fluctuations  Random Fluctuations 



Introductory Modifications  23.6




(Time Disparity)  1


 31  2928 

 31 






 Leap Year  365/12 
 366/12

(Population Changes)  2





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


(Price Changes)  3





(Comparability of the Data)  4




 Sample 


(Analysis of Time Series) 


 (1

 (2

(Mathematical Models for Analysis of Time Series) 







(Addition Model)  /  1





y = T + S + C + 1


y = Time Series

T = Trend

341



S = Seasonal

C = Cyclical

I = Irregular Variation


 Trend 

 


(Multiplication Model)  2

 (T, S, C & I) 





y = T x S x C x I

 I  C, S

 Logs  I  C, S 
log y = log T + log S + log C + log I

 logs 


y = TCS + I

y = TC + SI

y = T + SCI

y = TS + CI




y - T = S - C + I



342




y = T x C x I





Measurement of Trend  23.7


(Freehand / Graphic Method)  /  (1

(Method of Semi - Averages)  (2

(Method of Moving Averages)  (3

(Method of Least Squares)  (4

(Freehand / Graphic Method)  / 1

 




 




(Advantages) 


 (1


 (2

(Disadvantages) 


 (1
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





 (2

 (3

 (4





 Graph  (1

 (2

 (3

  1

 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

 30 40 50 40 55 60 65 60 70 80

(Method of Semi Averages)  2





 Semi Averages 
 2011-2020 

 2016-2020  2011-2015


 
 2011-2015 2016-2020

 /

= 2013 = 2018

 / 2

 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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 50 47 60 55 40 65 70 65 70 75

 69  50.4  51 


(Advantages of Semi - Average Method)  1


 (1

 (2

 (3

  (4

(Disadvantages of Semi - Average Method)  2


 (1

 

 (2

 (3

(Method of Moving Average)  3










 65432 







 76543 








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(Advantages of Method of Moving Average)  4






 (1

 (2









 (3

 (4

 (5

(Disadvantages of Method of Moving Average)  5


 (1

 (2

 (3

 (4

 3

 2014 2015 2016 2017 2018 2019 2020

 56 69 73 77 85 92 95


    

Central Value
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2014

2015

2016

2017

2018

2019

2020

56

69

73

77

85

92

95

198

219

235

254

272

69.5

75.5

81.5

87.67





 4

 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

 250 260 275 235 255 270 280 285 295 305


   

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

250

260

275

235

255

270

280

285

295

305

250+260+275+235=1120

260+275+235+255=1025

275+235+255+270=1035

235+255+270+280=1040

255+270+280+285=1090

270+280+285+295=1130

280+285+295+305=1165

(Least Squares Methods)  4


 Line of best Fit 
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






 Method of Least Square

(Advantages) 


 (1





 (2

 (3





 (4





 (5

(Disadvantages) 


 (1

 (y)  (x)  /  (2

 (3

 (4

(Computation of Values of 'a' and 'b')  'b'  'a'

 'b'  'a'

 'x'  'N' 
 y 


y = a + b x
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


x = 
a = y intercept 
b =  'x' 
n = 

xy =  y  x

x2 =  x

 y

 x

 2021 
 4

 2013 2014 2015 2016 2017 2018 2019

 80 90 92 83 94 99 92




  x x x2 xy 
Trend Values (y)

2013
2014
2015
2016
2017
2018
2019

80
90
92
83
94
99
92

-3
-2
-1
0

+1
+2
+3

9
4
1
0
1
4
9

-240
-180
-92
0

+94
+198
+276

84
86
88
90
92
94
96

n = 7 30 28 56

 yc = a + bx
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yc = a + bx

2013 = 90+2(-3) = 90-6=84

2014 = 90+2(-2) = 90-4=76

2015 = 90+2(-2) = 90-2=88

2016 = 90+2(-1) = 90-0=90

2017 = 90+2(+1) = 90+2=92

2018 = 90+2(+2) = 90+4=94

2019 = 90+2(+3) = 90+6=96

 2021 = 90+2(5) = 90+10=100

Learning Outcomes  23.8











 Croxton and Cowden (1

 Kenny and Keeping (2








Key Words  23.9

 Series (1
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 Comparative Study  (2

 Seasonal Variations  (3


 Cyclical Variations  (4




 (5

 (6

Terminal Questions  23.10

 .A

  ________ (1

  ________ (2

  _______ (3

  __________  (4

366  _______  (5

 /   (6

 /   (7

 /   (8

 /   (9

 /   (10

 .B

 (1

 (2

 (3

 .iv  .iii  .ii  .i

 (4

 (5
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 .C

 (1

 (2

 (3

 (4

 (5

 2014 2015 2016 2017 2018 2019

 100 120 95 105 108 102

 (6

 2001 2002 2003 2004 2005 2006 2007 2008 2009

 16 14 20 18 19 12 23 28 25

 (7

 2016 2017 2018 2019 2020 2021

 100 120 140 150 130 200

 (8

 2012 2013 2014 2015 2016 2017 2018

 4 12 2 10 6 14 4

 (9

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

 85 80 74 88 90 83 85 80 74 58 70 53

 (10

 2015 2016 2017 2018 2019

 45 46 35 46 85

 2012 



 (11
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 2016 2017 2018 2019 2020

 18 24 28 32 40

 (12

 2013 2014 2015 2016 2017 2018 2019

 30 33 40 41 43 44 45

 (a

 2022 (b

 (13

 2022 




 2014 2015 2016 2017 2018 2019 2020

 64 60 68 62 66 70 72

Reference Books  23.11

1. Fundamentals of Statistics : Gupta S.C

2. Statistical Methods : Gupta S.P

3. Fundamentals of Statistics : Elhance D.N

4. Statistics : J. K. Sharma

5. Business Statistics : Bharat Jhunjhunawala
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 
 24 

Paasche and Laspyeres Index
Unit Structure 
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Index
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
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Introduction  24.0


 Weights 




 22 
 











Objectives  24.1





 




 



 





 

 24.2

Meaning of Important Index Numbers




Fixed Basket Fixed Weight Index 




  Current Weight Index Index

 100  100 
 Deflation  100  100 

 1874 
 Weighted Aggregative Index  1871  

 






 
 Consumer Price Index 
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 100 
 100  100 

 '0' 


 
 24.3

Nature and Scope of Paasche and Laspyres Index

 
 


 Fixed Basket Approach 

 


 500  500 
 







Laspeyres Vs Paasche  
 24.4

 
 



 


 





 





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 



q0 

 q1

 24.5

Advantages and Disadvantages of Paasche Price Index




 (1

 (2


 (3


 (4


 (5

Disadvantages of Paasche Method 


 (1


 (2

 (3

 (4
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Advantages of Laspayres Method  
 24.6

 


 




 (1

 (2





 (3


 (4


 (5

 (6

Disadvantages of Laspyres Method  


 


 
 (1

 (2

 
 (3


 

 (4


 (5

Steps in Paasche Method  24.7




   (1

  (2
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 100   (3

Steps in Laspyres Methos  
 24.8

 1871  



 (1

 
 (2


 100   (3

 /  










 

 2020  2020  2019  1


 2019 2020

     
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




5

4

25

120

100

80

60

30

6

5

5

7

150

100

72

33








 2019 2020

   





5

4

25

120

100

80

60

30

6

5

5

9

150

100

72

33

600

400

300

270

500

320

150

360

900

500

360

297

750

400

180

396

1570 1330 2057 1726







= 119.177

 






=  

=      
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=      118.05

 
 2010  2020  2

 2010 2020

     





20

50

40

20

8

10

15

20

40

60

50

20

6

5

15

25


 2010 2020

   





20

50

40

20

8

10

15

20

40

60

50

20

6

5

15

25

320

600

750

400

160

500

600

400

240

300

750

500

120

250

600

500

2070 1660 1790 1470







= 121.77

 





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= 124.70

 
 2020  3

 2010 2021

     





4

3

8

2

5

2

6

2

4

3

1

6


 2020 2021

   





4

3

8

2

5

2

6

2

4

3

1

6

12

10

8

8

15

16

18

2

24

12

3

48

30 39 44 63







=     

=        

=       69.84

 






=      
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=         

=        76.92






 24.9

Quantity or Volume Index Numbers











 
 q p 









 
  4

   
2018 2019 2018





15

10

5

12.5

15.0

7.5

15

20

10





  






15

10

5

12.5

15.0

7.5

15

20

10

187.5

300.0

75.0

225

200

50

 

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=  

=        

=       118.42

 18.42  2018 
 2010 



 2018  5

   
2010 2018 2010 2018






50

40

30

15

75

50

36

16.5

250

160

75

180

450

250

180

148.5

 2018  2010    


 =

 =

 =

 =














50

40

30

15

75

50

36

16.5

6

5

5

9

450

250

180

148.5

300

200

150

135
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1028.5 785

= 131.02

Learning Outcomes  24.10






 






 
 Consumer Price Index  1871  



 100  100 



 
 


 Fixed Basket Approach 

 
 




Key Wrods  24.11

 Deflation   .1

 Base Year   /  .2

 Current Year   .3

 Inflation   .4

 Weights   .5
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Terminal Questions  24.12

 .A

  __________  (1

(Fixed Basket Index) __________________  F.B.I. (2

 
  ___________  

 (3

  __________  (4

  __________  (5

 /   (6

 /   1850  
 (7

 /   
 (8

 /   
 (9

 /   
 (10

 .B

 (1

 (2

 (3

 (4

 
 (5

 .C

 
 (1

 
 (2

 (3

 
 (4

 




 (5

 2017 2018
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   





2.5

2.0

1.75

6.0

50

40

30

15

3.0

2.5

2.5

4.5

75

50

36

16.5

119.18  118.05  


 






 (6

 2016 2017





2.5

4.0

3.0

5.0

3.0

1.5

2.0

3.5

2.5

6.0

3.5

2.0

83.57  83.62  


 
 (7

 2016 2020

M

N

O

5.0

7.5

10.0

1.0

1.5

2.0

7.5

5.0

7.5

0.5

1.5

2.0

77.78 82.76 
 (8

 2012 2015

E

F

G

H

6

7

8

9

5.0

25.0

7.5

6.0

6.5

7.5

9.5

8.0

6.0

20.0

12.5

7.5
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107.36 

Reference Books  24.13

1. Fundamentals of Statistics : Gupta S. C

2. Statistical Methods : Gupta S. P

3. Fundamentals of Statistics : Elhance D. N

4. Statistics : J K Sharma

5. Business Statistics : Bharat Jhunjhunawala

368


