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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 


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

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




15



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
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 4

 5

 6

 7

 8

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

 10

 11

 12

 13

 14

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

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

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

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

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



19



 3






 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
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 3

 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) 



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

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

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

 (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 Out Comes  1.12

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

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

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

 
  

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
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
 (Data) 
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
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


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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

30



 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 in Science  2.6.4

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

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 Standrad 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 Out Comes  2.9

 



37










Key Words  2.10

  (Planning)  1

  (Anylasis)  2

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

  (Competition)  4

  (Adminstration)  5

Terminal Questions  2.11

 .A

 _____________  1

 __________ 2

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

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

 /   5

 .B

 1

 2

 3

 4

 5
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 .C

 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

6.       Business Statistics : Aggarwal

7.       Business Statistics : C.R. Reddy, Deep Publications
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 3 
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Unit Structure 
Introduction  3.0

Objectives  3.1

Meaning and Definition  3.2

Primary Data  3.3

Observation Method  3.3.1
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Schedule  3.3.4

Types of Questionnaire  3.4
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Open End Questionnaire  3.4.3
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Factors Effecting on Methods of acquiring Data  3.5

Objectives of Research  3.5.1

Time  3.5.2
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Finance  3.5.4

Limits of Research / Area of Research  3.5.5

Learning Out Comes  3.6

Key Words  3.7

Terminal Questions  3.8

Reference Books  3.9

Intorduction  3.0












Objectives  3.1

 
 
 
 
 
 
 
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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 

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

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

(Observation Method)  .1

(Personal Interview)  .2

(Questionnaire)  .3

(Schedule)  .4

Observation Method  3.3.1

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

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

 1

 2

 3

 4

 5

 6

 7

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

 1

 2

 3

 4

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

 6

 7

 8

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

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


 2

 3

 4

 5

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

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

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

 3

 4

 5
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
 6

 7

Personal Interview  3.3.2

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

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

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

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

 2

 3

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

 5

 6

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

 1

 2

 3
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 4

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




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

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

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

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

Questionnaire  3.3.3

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

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

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

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

 4

 5

 6
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 7

 8

 9




 1

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

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

 4

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

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

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

 1

 2

 3

 4

 5

 6

 7

 8

 9

Schedule  3.3.4

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

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




 1

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


 3

 4




 1

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

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

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

 5
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
 6

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

Types of Questionnaire  3.4

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

(Structured Questionnair)  1

(Closed Ended Questionnair)  2

(Open End Questionnair)  3

(Picturial Questionnair)  4

(Unstructured Questionnair)  5

Structured Questionnair  3.4.1

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

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

Closed Ended Questionnair  3.4.2

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

Advantages 


 1

 2

 3

 4

 5

 6

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

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

 2

 3

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

Open Ended Questionnair  3.4.3

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

Advantages 

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 1

 2

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

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


Limitations 

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

 2

 3

Picturial Questionnair  3.4.4

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

Advantages 


 1

 2

 3

 4

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

 2

 3

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

 5

Unstructured Questionnair  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

 3

54



 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

6.       Business Statistics : Aggarwal

7.       Business Statistics : C.R. Reddy, Deep Publications
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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) 


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

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

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

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

Unprinted Sources  4.8.2


 

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 (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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Reference Books  4.13

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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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

Descrete 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 

Contineous 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

6.       Business Statistics : Aggarwal

7.       Business Statistics : C.R. Reddy, Deep Publications
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 6 
Diagrams

Unit Structure 
Introduction  6.0

Objectives  6.1

Meaning and Definition  6.2

Importance of Diagrams  6.3

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

Types of Diagrams  6.5

Learning out Comes  6.6

Key Words  6.7

Terminal Questions  6.8

Reference Books  6.9
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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

6.       Business Statistics : Aggarwal

7.       Business Statistics : C.R. Reddy, Deep Publications
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 












  7 
Histogram

Unit Structure 
Introduction  7.0

Objectives  7.1

Meaning and Definition  7.2

Importance of Histogram   7.3
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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) 
  (Karl Pearson)

 Histogram  Bucket Bin  (Class Intervals) 
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 (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

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

Uses of Histogram  
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 
 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

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

 Y  X  50
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 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

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


 

  (F)  
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 (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

  2

  3
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  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

6.       Business Statistics : Aggarwal

7.       Business Statistics : C.R. Reddy, Deep Publications
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 8 
Frequency Polygon
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Types of Polygon  8.4
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

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
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Introduction  8.0

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



Objectives  8.1

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

Meaning and Definition  8.2

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

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

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


 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) 

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

 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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Introduction  9.0

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

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

Ojectives  9.1

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


 4  3  2  1

Summary of Data  1






Helping Decision Making  2










Comparision of Data  3


 

115



Formaulation of Policies  4


















Meaning and Definition  9.2

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

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

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

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

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

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

Nature  9.3

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

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

Scope  9.4




 



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

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




 9.5

Uses and Importance of Central Tendency  



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
 5  4  3  2  1

Finding of Resouces  1

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

 Planning  2

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

Fixing Target  3

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

Providing Capital  4

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

Administration  5

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








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

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

 2

 3

 
 4

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







 6

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





 8

 9

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

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

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

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

 2

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

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

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

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







 7
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 8

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

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

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

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

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

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

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

 8

 9




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

 1
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



 2

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

 3

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

 4

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

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

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

 3  2  1



Arithemetic mean or Average  1

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

 WX=21.6

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

 100 200 300 400

 80 90 85 95
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(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


 (Mode) 


 12 

Learnig Outcomes  9.8

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

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

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




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

Key words  9.9

  (Target)  1

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

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

Terminal Questions  9.10

 A

 Statistic 1

 2

 3

 6,3,4,6,5,6,8 4

 5

 B

 1

 2

 3
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 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

4. Statistics : J K Sharma

5.        Business Statistics : Bharat Jhunjhunawala
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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   

   = 68.1                     

 68.1 

 10.6

Calculation of Arthmetic Average in case of Continuous Series

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

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

 Devition)

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

 1

 2

 3

   = mf / f 

 =   
 mf = mf
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 = 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

133



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

  (Average)  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

6.       Business Statistics : Aggarwal

7.       Business Statistics : C.R. Reddy, Deep Publications
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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

6.       Business Statistics : Aggarwal

7.       Business Statistics : C.R. Reddy, Deep Publications
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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

Stylish  ala mode  ''Fashimable''  ''ala mode''
 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 
 








165



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)

167



 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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