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(m) (f) (cf)

80 16 16

100 24 40

150 26 66

180 30 96

200 20 116

250 6 122
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)1122( 

               
 

(Mode) 
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X- 

(Steepest Slope)

X- X- 




X 0-10 10-20 20-30 30-40 40-50

F 5 14 24 15 12

Class Frequency 1X 1 1f x Cumulative Frequency

0-10 5 5 25 5

10-20 14 15 210 19

20-30 24 25 600 43

30-40 15 35 525 58

40-50 12 45 540 70

70 1,900

1 1

1

1,900
: 27.1429

70

f x
Mean

f
 

70
35

2 2

N
 

35 10
20 10

24


  

16 160
20 10 20

24 24
     = 20 + 6.6666 = 26.6666

Mode =
1 0

1 0 2

1
2

f f
c

f f f


 

  =
24 14

20 10
2 24 14 15


 

  

10
20 10

15
   = 25. 2632




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

No. of Students 8 12 20 32 30 28

Marks : 60-70 above 70

No. of Students : 12 4

N/3 
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0 - 10 8 8

10 -20 12 20

20 -30 20 40

30 -40 32 72

40 -50 30 102

50 -60 28 130

60 -70 12 142

70 above 4 146

N = 146


146

/ 2 73
2

N  



 1 , 1 40, 73 72 1i

i
M C c

f
       

1 10
40

30


  33.040  33.40

 

N / 4 
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36.5
4



            


 1

1
1 , 36.5 20 16.5Q c c

f
     

 
20

105.16
20


  25.820  25.28
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0 - 10 I I 2

10 - 20 I I I I I I 7

20 - 30 I I I I I I I I I I I I 12

30 - 40 I I I I I I I I 8

40 - 50 I I I I 4

50 - 60 I I I I I I I I 7

60 - 70 I I



        f x dx

  m  f   . .C F  dx  f dx

0 - 10 5 2 2 - 20 - 40

0 - 20 15 7 9 - 10 - 70

20 - 30 25 12 21 0 0

30 - 40 35 8 29 10 80

40 - 50 45 4 33 20 80

50 - 60 55 7 40 30 110

60 - 70 65 2 42 40 80

42 + 340

 ( . .)
fdx

A M A
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F f
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 (Measures of Dispersion)
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  f dx dx  2f dx      





 . 100C V
X


  







 


 

 

   

 

 



 

 



   8x

1

2

dx
dx 

1f dx 1dx
2f dx

 (f)  m dx

1-3 4 2 -6 -3 -12 9 36

3-5 6 4 -4 -2 -12 4 24

5-7 9 6 -2 -1 -9 1 9

7-9 12 8 0 0 0 0 0

9-11 5 10 +2 1 +5 1 - 5

11-13 5 12 +4 2 +8 4 20

m=40 1 20f dx   2 94f dx 
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f dx

A M X i
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)20(
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 = 8 + (- 0.5)  2 = 8 + 1. 0 = 9
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dx
dx  1fdx 12dx

12fdx

(m) (f ) 1dx

0-10 5 7 -20 -2 -14 4 28

10-20 15 10 -10 -1 -10 1 10

20-30 25 18 0 0 0 0 0

30-40 35 12 10 1 12 1 12

40-50 45 3 20 2 6 4 12

50n 1 6f dx   12 62f dx 


22f dx f dx
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x 10 15 30 25 30 35 40
y 5 8 12 17 9 10 5

x f 2
1x if x 2

i if x

10 5 100 50 500
15 8 225 120 1,800
20 12 400 240 4,800
25 17 605 425 10,625
30 9 900 270 8,100
35 10 1,225 350 12,250
40 5 1,600 200 8,000

66 1,685 46,075

Standard Deviation :

 
22

1

1 i ii i

i i

f xf x

X f f




 
  =

66

)655,1(
075,46

66

1 2

 7936.6281060.698   3124.69 = 8.3254



          

          

  f 550dx x  fdx
2fdx

100-200 150 100 - 400 - 40,000 1,60,00,000

200 - 300 250 50 - 300 - 15,000 45,00,000

300 - 400 350 100 - 200 - 20,000 40,00,000

400 - 500 450 150 - 100 - 15,000 15,00,000

500 - 600 550 200 0 0

600 - 700 650 200 100 20,000 20,00,000

700 - 800 750 100 200 20,000 40,00,000

800 - 900 850 50 300 15,000 45,00,000

900 - 1000 950 50 400 20,000 80,00,000

f dx  15,000 2f dx  4,45,00,000

1000, 15,000f f dx  

2 4,45,00,000f dx 

   )1000/15000(550)/( ffdxAX 53515550)15(550  X
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x f 20dx x  fdx 2fdx

17 3 -3 -9 27
18 6 -2 -12 24
19 11 -1 -11 11
20 20 0 0 0
21 18 +1 +18 18
22 1 +2 +2 4
23 1 +3 +3 9
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(m) (x)  dx = x x  2dx =  2x x

201 84 18 324
202 51 15 225
203 91 25 625
204 60 - 6 34
205 68 2 4
206 62 - 4 16
207 86 20 400
208 58 - 8 64
209 53 - 13 169
210 47 - 19 361

660 0dx 2 2224dx 
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 (Peak)  (Sharpness)  (Peaked-
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(Kurtosis) (bulginess or humpedness) 








(Convexity) 

(Kurtosis) 



 9.37


2

4
2




  

    (A)    

 32  

B (Platy

Kurtic Curve)   32    0Y2  C-

(lepto kurtic

curve)  0,3 22    322  

.02 



  

  



Salaries f 500x 
500

100

x
dx




xf d 2dx
2

xf d

100 50 - 400 - 4 - 200 16 800

200 20 - 300 - 3 - 60 9 180

300 25 - 200 - 2 - 50 4 100

400 10 - 100 - 1 - 100 1 10

500 30 0 0 0 0 0

600 30 +100 +1 30 -1 30

700 40 +200 +2 +80 4 160

800 15 +300 +3 +45 9 135

900 15 +400 +4 +60 16 240

1000 2 +500 +5 +10 25 50

  237f 95f dx   2 170f dx 

   500 95/ 237 100xX A f d f i        

92.45908.40500100)4008.0(500  x
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ifFdxfFdx     22 )/()/( 100)237/95()237/1705( 2 

100)4008.0(194.7 2 

2.265100652.21000334.71001606.0(194.7 




JOH=› °̂ ¼Î=°=ò Ðƒì‚ ¬• ˆH×=›ò

ã‡•=¶} H÷›qKÇ•#=ò

459.92 100

265.2


  1.357



       

      

3 (a - m)

      f xdx  2
fdx

  m  f   . .C F  dx f dx

0 - 10 5 3 3 -30 -90 2700

10-20 15 5 8 -20 -100 2000

20-30 25 8 16 -10 -80 800

30-40 35 10 26 0 0 0

40-50 45 12 38 +10 +120 1200

50-60 55 12 50 +20+240 4800

50 +90 11500

f dx
a x

n
 


50

90
35  = ma35 + 1.8 = 36.8

25
2

50
2/NItemMiddle 
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1 ( )
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2

11500 2

24.3230 76.226 = 15.06

Coeff. of skewness =
3( )a M





06.15

)399.36(3 


1506

66
 = 0.44



        

        

     
( f ) M.V.  

dx f dx
2f dx

10 - 15 8 12.5 -4 -32 128
15 - 20 16 17.5 -3 -48 144
20 - 25 30 22.5 -2 -60 120
25 - 30 25 27.5 -1 -45 45
30 - 35 62 32.5 0 0 0
35 - 40 32 37.5 +1 +32 32
40 - 45 15 42.5 +2 +30 60
45 - 50 0 47.5 +3 +18 54

214 f dx  -185+80 583

 1 fdx
x i

N
 

105
32.5 5

214


   = 32.5 - 2.46 = 30. 04


1 0

1 0 2

1
2

f f
Z i

f f f


   

  
62 45

30 5
124 45 32


  

 


17 5
30

47
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30 1.81  = 31.81


22

1
f dx f dx

N N

    
    
   

5
214

105

214

583 2




  55034.2  = 1.582  5 = 7.91

 

 



=
30.04 31.01

7.91




1.77

7.91


 = - 0.2237



 
 
    


        
     
        


 





 

 

X : 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Y : 1 20 69 108 78 22 2
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X : 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89

Y : 5 9 14 20 25 15 8 4
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(Correlation)
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  2dy X    Y-     
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x y

N f f x f y

N f x f x N fy f y



   
    

   

  

   

xyr 

(i) xy yxr r

(ii) 1 1xyr   

(iii) xyr 

(iv) xyr 

(v) xyr X, Y 

(vi) xyr X,Y 
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(vii) xyr = 00.1   X,Y              

     

(viii) xyr = 0  X,Y                  

                                   
              
                      
                                   
   

           

            

                

           

            

            

     

x =   
y =           
n =     (x,y)   

2 2  x , y , xy  (x, y)  

   
                      

   

   
2 22 2

xy

n xy x y
r

n x x n y y




          

  

   

     2 2x, y, xy, x , y       

xyr 

xyr                                          
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x y xy x2 y2

9 11 99 81 121

6 13 78 36 169

12 7 84 144 49

6 10 60 36 100

10 5 50 100 75

4 15 60 16 225

13 10 130 169 100

15 15 225 225 225

5 6 30 25 36

6 3 18 36 9

5 10 50 25 100

9 6 54 81 36

11 5 55 121 25

13 8 104 169 64

10 7 70 100 49

7 16 112 49 256

5 14 70 25 196

7 14 98 49 196

12 9 108 144 81

7 13 91 49 169

5 17 85 25 289

6 14 84 36 196

9 10 90 81 100

10 10 100 100 100

8 12 96 64 144

210 360 2101 1986 3060
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2 2

(25)(2101) (210)(260)

(25)(1986) (210) (25)(3060) (260)
xyr




       

   
52525 54600

49650 44100 76500 67600




 

2952.0
)8900()5550(
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x = y =  118600xy 

2 2700 1860 44200 319800x , y , x , y      

9808.0
)378000()40400(

121200
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A   20 35 42 37 13 39 24

B   32 37 50 30 25 24 40
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 X Y x= X-37 y = Y-30 xy x2 y2

1 20 32 -17 2 -34 289 4

2 35 37 -2 7 -14 4 49

3 42 50 +5 20 100 25 400

4 37 30 0 0 0 0 0

5 13 25 -24 -5 120 576 25

6 39 24 2 -6 -12 4 36

7 24 40 -13 10 -130 169 100

30 1067 614

2 2

xy

N x y




  61410677

30




779.24665.327

30


 = 0.005294
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X Y Rx Ry d = Rx - Ry d2
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 62.06189.0 

                             

               
          
               

            

                


                

                  

       1 2 3 4 5 6 7 8 9 10

11

X 9.5 6.5 . 6.5 9.5

 9 6 11 7 4 3 10 1 8 5 2

8 8 1.5 8 1.5 1

Y 10 7 11 8 3 2 6 5 9 4

d= -0.5 -1.5 0 -1.5 1 1.5 3.5 -4 0 1 0.5 0

X-Y

d2 0.25 2.25 0 2.25 1 2.25 12.25 16 0 1 0.25 37.5
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 n = 1

            
2

2

6 6 37 5 225
1 1 1 0 8295

1 11 20 1320
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1r0 2
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  2 2 2 2 2
12 13 23 12 13 23 13 230 2 1 1r r r r r r r r     

2 2 2
12 13 23 12 13 230 2 1r r r r r r   

  
12 13 23r , r , r    

 
12 23 130 8 0 9 0 2r . ; r . ; r .      

2 2 2
12 13 23 12 13 232 0 64 0 81 0 04 2 0 8 0 9 0 2r r r r r r . . . . . ( . )          

1778.1288.049.1 
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12 rrr2rrr 
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(Regression)















           

             


(linear correlation)

 

(xi, yi), i = 1,2, ........... n 'n'
x (Independent Variable)y (Dependent Variable)

X, Y (Functional Relationship) 
X, Y (Correlation)(Regression)

          


x,y  (xi, yi), i = 1,2, ........... nnx,y  
p(polynomial) 

 p
p

2
210 xa.....xaxaa)x(fy  ... (11.1)
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     n   p2210 a,......a,a,a,a    

          (best possible fit)   



(Method of least squares).

  x    f(x)  y  (expected value)  

  y f x    (residue)E 

2n

1i
ii )x(fyE 






 

  



n

1i

2p
p

2
210i xa.....xaxaay ... (11.2)



E  
E
 EE   
(best fit)(Method of

least squares)

 p210 a,...a,a,a     E   p210 a,...a,a,a 

 p210 â,....â,â,â E  p210 a,...a,a,a (p+1)

 (Partial differentiational coefficients)
(p+1)

.p,....,2,1,0j;oâaj
a

E
j

j







 (p+1) )y,x( ii
 p210 a,...a,a,a  p210 â,....â,â,â  

x,y n   


p
p

3
3

2
210 xâ.....xâxâxââf(x)y  ... (11.3)
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 n,.....2,1 xxx 

(estimated values) n,.....210 yy,y,y 



x 1 3 4 6 8 9 11 14

y 1 2 4 4 5 7 8 9

    y=ax+b       
 a,b 

 
 


n

1i

n

1i
ii nbxay

  
  


n

1i

n

1i

n

1i
i

2

iii 8n;xbxayx

 ,.......y,x
n

1i
i

n

1i
i 





xi yi xi2 xiyi

1 1 1 1

3 2 9 6

4 4 16 16

6 4 36 24

6 4 36 24

8 5 64 40

9 7 81 63

11 8 121 88

14 9 196 126

    



40 = 56a + 8b

364 =524 a + 56 b.
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a=0.6364b= 0.5452 
y=.6364x + 0.5452



 y 
y 

x 56 42 72 36 63 47 55 49 38 42 62 60



y) 147 125 165 118 149 128 150 145 115 132 152 160



x y x2 y2 xy

56 147 3,136 21,609 8,232

42 125 1,764 15,625 5,250

72 165 5,184 27,225 11880

36 118 1,296 13,924 4,248

63 149 3,969 22,201 9,387

47 128 2,209 16,384 6,016

55 150 3,025 22,500 8,250

49 145 2,401 21,025 7,105

38 115 1,444 13,225 4,370

42 132 1,764 17,424 5,544

62 152 3,844 23,104 9,424

60 160 3,600 22,500 9,000

622 1,676 33,636 2,36,746 88,706

 

8333.51
12

622
x

n

1
x

n

1i
i  



6667.139
12

1622
y

n

1
y

n

1i
i  
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22

ix xx
n

1
 2

2

)12(

)622(

12

33636
  775.19506833.19728   = 10.7845

 
22

iy yy
n

1
 2

2

)12(

)1676(

12

236746
  775.19506833.19728   9016.14

y,x 

9016.14*7845.10

6667.139*8333.51
12

706,88



152.7807

160.7063
 0.9507

 x y

)xx(ryy
y

x 





)8333.51x(
7845.10

9016.14
9507.0)6667.139y(e.i 










0903.68*3136.1)6667.139y( 

1.3136*71.5764y 

Yx

)YY(rXX
y

x 





)8333.51Y(
9016.14

7845.10
9507.0)8333.51X(e.i 








  0907.9668804.0 

 (x) (y) x=65 x
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1579604.156

5764.71x3136.1ŷ





  
 

 

  

  


xy 
y  

)xx(ryy
x

y 





)165x(
5.22

5.13
x81.0158ye.i 

19.80x486.0)165x(486.0   81.77x486.0y 

x =195 

y  0.486 x 195+77.81  172.58
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x =  y = 

n = [x,y] x, y   

    22 y,x,xy,y,x 

;
x y

x y
n n

 
  

   
  22

yx

n xy x y
b

n x x






  
  

2 2

( ) ( )

( )
xy

n xy x y

b

n y y




 

 
 

  

 


x y} ]xx[bYy xy  (4)

y x} ]yy[bxx xy  (5)

2

2

y

2

2

x
n

y

n

y

;
n

x

n

x

















































XYYX b.br  

y x 
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x y xy x2 y2

2 1 2 4 1

3 1 3 9 1

4 2 8 16 4

3 3 9 9 9

5 3 15 25 9

7 4 28 49 16

6 3 18 36 9

8 5 40 64 25

10 6 60 100 36

9 7 63 81 49

8 7 56 64 49

9 8 72 81 64

11 10 110 121 100

8 8 64 64 64

7 8 56 49 64

10 9 90 100 81

11 10 110 121 100

9 9 81 81 81

11 11 121 121 121

10 12 120 100 144

151 127 1126 1295 1027

 x  y  xy  x2  y2

      1027y,1295x,1126xy,127y,151x,20n 22
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55.7
20

151
x  

35.6
20

127
y  

2280125900

1917722520

)151()1295(20

)127)(151()1126(20
b

2yx










07887.1
3099

3343
 

1612920540

1917722520

)127()1027(20

)127)(151()1126(20
b

2xy








 

7579.0
4411

3343


xy} y-63.5 = 1.0787 (x-7.55) (4)

y = 1.0787x - 1.7942

yx} x-7.55 = 0.7579 (y - 6.35) (5)

x = 0.75799y + 2.7373

(x) = 7.5 y = 1.0787 (7.5) - 17942, y = 6.2961

(y) = 15x = 0.7579 (15) + 2.7373 (10)x = 14.1058

9042.0)7579.0).(0787.1(r  

8175.0r2 

2

x
20

151

20

1295








 0025.5775.64  

 7834.27475.7 
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2

y
20

127

20

1027








3225.4035.51  

3208.30275.11 

xy : y=1.0787x - 1.7942

y x : x = 0.7579y + 2.7373





 

 X Y Y 
X  

X         

Y         

X      

Y      

   



x 

x = X 

y = Y 

n = [x, y] x2 , y2 , xy x 






 


25

500x10
U y V = [100y - 640] 
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25

500x10
U


 

10

500

10

U25
x 

,50
n

U

5.250U
10

25
x 



2

2

U
n

U

n

U

255.2x

























 640y100V  
100

640

100

V
y 

 4.6
n

V

01.04.6V01.0y 


[3]

2

2

vy
n

V

n

v

01.001.0

























[4]

)41.6V01.0,50U5.2cov()y,xcov( 

= ].cov[01.025 VU

= 





















 
 

2n

)V)(U(

n

UV
01.05.2 [5]
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2yx
x

)y,xcov(

)x(V

)y,xcov(
b


 [6]

2xy
y

)y,xcov(

)y(V

)y,xcov(
b


 [7]

x y} )xx(byy yx  [8]

 'y' 

y x} )yy(bxx xy  [9]

'x' 

  }






















 
 

2
y

2
x

yx

2

2
1

r

rI
tan [10]

xyyx b.br  [11]



x y
25

500x10
U


 640y100V  UV U2 V2

2.5 6.25 -19 -15 285 361 225

7.5 6.25 -17 -15 255 289 225

15 6.26 -14 -14 196 196 196

27.5 6.31 -9 -9 81 81 81

37.5 6.33 -5 -7 35 25 49

42.5 6.42 -3 2 6 9 4

50 6.43 0 3 0 0 9

57.5 6.42 3 2 6 9 4

65 6.46 6 6 36 36 36

77.5 6.49 11 9 99 121 81

92.5 6.48 17 8 136 289 64

102.5 6.47 21 7 147 441 49

107.5 6.48 23 8 184 529 64

14 -15 1454 2386 1087
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     1454UV,15V;14U,13n

3885.664
13

15
01.0y 







 
 

6923.5250
13

14
5.2x 








 



33.7619)
13

14
(

13

2386
2.5σ 2

x  

82.0
13

14

13

1087
01.0

2

y 












 
 )

13

15
()

13

14
(

13

1454
025.0)y,xcov( = 2.8272

0025.0
)7619.33(

8272.2
b

2yx  

1761.4
)8228.0(

8272.2
b

2xy  

xy} y-6.3885 = 0.0025(x-52.6923) [12]

y = 0.0025x+6.2568

y x } x - 52.6923 = 0.0025 (y-6.3885) [13]

x = 0.0025y + 52.6763

x = 125 y = 0.0025 (125) + 6.2568 

= 6.5693

y = 10x = 0.0025 (10) + 52.6763) 

= 52.7013
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1022.0)1761.4)(0025.0(r  

  x = 125 y = 6.5693

y = 10 x = 52.7013




(Multiple Regression) 

     (X)   
     

         
 
 



ii33i22ii XXY 

YX
2
, X

3
 i (1....n) 

 Yi Y 

 32 ,  




ii32.13i23.1223.1i XXY 

 2X  3X 



(goodness of fit) 
Y X 

 32 X,X Y 
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TSS

ESS
R 2

23.1 
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ESS TSS 
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Y 0 Y 
 R2 


2R  F 

 F k F 

RN/RSS

1K/ESS
F
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Y
i

X
i

X
i
Y

i

2
ix XXx ii  YYy ii  2

ix x
i
y

i

70 80 5600 6400 -90 -41 8100 3690

65 100 6500 10000 -70 -46 4900 3220

90 120 10800 14400 -50 -21 2500 1050

95 140 13300 19600 -30 -16 900 480

110 160 17600 25600 -10 -1 100 10

115 180 20700 32400 10 4 100 40

120 200 24000 40000 30 9 900 270

140 220 30800 48400 50 29 2500 1450

155 240 37200 57600 70 44 4900 3080

150 260 39000 67600 90 39 8100 3570

 1700 205500 322000 0 0 33000 16800 =1110

 170 0 0 = 111

584.0
33000

16800

x

yx

ˆ

2
i

ii

2 





47.24170509.0111XˆYˆ
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(Methods of Enumeration)
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Device

Price Index Numbers
 Quantity Index Numbers 



           
            



P
1
P

0


1

0

P

P 

 Price Relatives  




            
              


 
            

            

            



 Fixed Base Method
 Chain Base Method
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 Average Base Method 
 






 Simple Index Number



  

 
50

×100 = 100
50

 
48

×100 = 96
50

 
61

×100 = 112
50

 
55

×100 = 110
50

 
65

×100 = 130
50

 
74

×100 = 148
50

  Complex Index Number  Number 

             

                  

    

 

  
50

×100 =100
50

25
×100 =100

25
=100

100 100

2



  
48

×100 =
50

96
32

×100 = 128
25

96+128
=162

2

  
61

×100 =
50

112
41

×100 =
25

164
112+164

=143
2





100= x
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55

×100 =
50

110
46

×100 =
25

184
110+184

=147
2

  
65

×100 =
50

130
48

×100 =
25

192
130+192

=161
2

  
74

×100 =
50

148
52

×100 =
25

208
148+208

=179
2


              

   Weighted Arthmetic

Mean
 Chanin Based Method


 

  




  

 
50

× 100 = 100
50

 
48

× 100 =
50

96

 
61

× 100 =
48

127.08

 
55

× 100 =
61

90.16

 
65

× 100 =
61

118.18

 
74

× 100 =
65

113.85



Average Base Method
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50

× 100 = 84.99
58.83

 
50+48+61+55+65+74

6

48
× 100 = 81.59

58.83

 
61

× 100 = 103.69
58.83

 
353

=
6

55
× 100 = 93.49

58.83

  = 58.83
65

× 100 = 110.48
58.83

 
74

× 100 =
58.83

125.79

 Methods of Constructing Index Numbers
  

Aggragates MethodAverage Relatives Method


Y
0


         1 2 3 4
0 0 0 0P , P , P , P ..............  

 1 2 3
0 0 0Q , Q , Q .............. y 

 1 2 3
1 1 1P , P ,P .................

   1 2 3
1 1 1Q , ,Q .................Q    Y

0
   Y

1
 

I
01
Y

1
Y

2
I

12



 Aggragates Method

Simple (un-weighted)Afgragate

Index number      Weighted Aggragate Index Number   

Simple (Un-Weighted) Aggragate Index Number



 


      'n'      1 2 n
0 0 0P ,P .............P
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 1 2 n
0 0 0P ,P .............P 

01

1

I

p

1 2 3 n
1 1 1 1 1

1 2 3 n
0 0 0 0 0

1 2 3 n
1 1 1 1

1 2 n
0 0 0 0

P P P P P
100 100

P p P P P

P P P P

P P P P

   
   

  

    

  








 



 

 0P  1P

  
  
  
  

  

 0P 1150  1P 1870

 1

0

P 1870
100 100 162.61

P 1150
    



 Heighted Aggrate Index Number
 


      Weights      
            


W
1
, W

2
............W

n
n  0Y Y

1



01I

1 2 n
1 1 1 2 1 n

1 2 n
0 1 0 2 0 n

1

0

P W P W ............ P W
100

P W P W P W

P W
100

P W
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   0PW 1PW

  W

 0P  1P

    200×7 = 1400 290×7 = 2030

    300×6 = 1800 410×6 = 2460

    400×5 = 2000 620×5 = 3100

    100×2 = 200 150×2 = 300

    150×4 = 600 400×4 = 1600

 0P W 6000 1P W 9490

  1
01

0

P W 9430
I 100 100 158.17

P W 6000
    





 Laspear's Index Number




1 1 2 2 3 3 n n
1 0 1 0 1 0 1 0

01 1 1 2 2 n n
0 0 0 0 0 0

P Q + P Q + P Q +----+P Q
I = ×100

P Q + P Q +-----+P Q

1P
=

0

0 0

Q
100

P Q





 Paasche's Index Number
           



1 1 2 2 n n
1 1 1 1 1 1

01 1 1 2 2 n n
0 1 0 1 0 1

1 1

0 0

P Q p Q P Q
I 100

P Q P Q P Q

PQ
100

P Q
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Upward-Baise
   

   0 1P Q    

  Downward-Baise         

 Fisher Ideal Index Number





1 0 1 1

0 0 0 1

PQ PQ
100

P Q P Q
  

 
 


Teversal Test
 Marshal - Edgewarth Index Number

            


 

 
1 1 0

01
0 1 0

P Q Q
I 100

P Q Q


 




 

0 1
1

01
0 1
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Q Q
P

2I 100
Q Q

P
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 Dorbish - Bowly Index Number


            


1 0 1 1

01
0 0 0 1

PQ PQ1
I 100

2 P Q P Q

 
    
  

 
 

 Walsh Index Number


 


1 0 1

01
0 0 1

P Q Q
I 100

P Q Q
 



 Kelly's Index Number
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0

P W
I 100
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  q

0
P

0
Q

0
P

1
Q

0

  
P

0
 P

1


A 50 70 10 50×10=500 70×10= 700

B 60 84 15 60×15=900 84×15 =1260

C 35 29 5 35×15 =175 29×5 =145

 0P 0Q 1575  1P 0Q 2150

 1 0

0 0

PQ
100

P Q
 





    2×4 2×3

 0P   1P   1Q  10P Q 11PQ

A    40×10=400 65×10=650

B 20 55 4 20 4=80 4=22055

C 70 40 5 70×5=350 40×5=200

 0P 1Q 830 1P 1Q 1010


1 1

01
0 1

PQ 1010
I 100 100 128.91

P Q 830
     





  
 P

0
Q

0
P

1
Q

1
P

0
Q

0
P

0
Q

1
P

1
Q

0
P

1
Q

1

A 50 10 70 8 500 400 700 560

B 60 5 55 6 300 360 275 330

C 20 4 30 5 80 100 120 150

 880 860 1095 1040

0 0P Q 0 1P Q 1 0PQ 1 1PQ


1 0 1 1

0 0 0 1

PQ PQ
100

P Q P Q
  

 
 



1095 1040
100

880 860

1.505 100 1.22668 100

122.66
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 Average of Retalive Methods

P

0
P

1



1

0

P
100

P
 



 Simple Average of Relative Mehtod




 1 2 3
0 0 0P , P , P  1 2 3

1 1 1P ,P , P 



  
1 3

1 1
2 3

0 0

P P
100 , 100

P P
         


 'N'


1 2
1 1
1 2

0 0

P P
×100 + ×100 +------

P P
=

N

1
=

N
1

0

P
100

P

     




1
01

0

1 P
I Anti log log 100

n P

 
  
 
 



   

 0P 1P
1

0

P
×100 =

P

  
310

×100=1.24×100=124
250

  
420

×100=1.2×100=120
350

  
250

×100=1.19×100=190
210

  
350

×100=1.75×100=175
200


1

0

P

P
100 609 



 13.11

n 


609
152.25

4
 




q•°=ä›½(q•°= =x  

 1 1 2 2 n n
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B 20 15 5
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20×5 =100 = 7,500.0

C 40 60 20
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×100=150.00
40

40×20 =800 = 1,20,000.00

D 15 25 4
25

15
100 166.67  15 × 4 = 60 = 240.00

1310 1,77,739.5


1,77,739.5

= = 135.67
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(Probability)


 
 
 
 
  
 
 



 
 
 



     
(Chavalier de Mere) 
        
Fermat 



(Sample Space) :
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(Random Experiment) (Statistical Experiment) 

          


 

'(OMEGA).




 = {1,2,3,4,5,6}

            
 

= {(1,1), 1,2), ........... (1,6), (2,1)(2,2), .......... ( 2,6), ........... (6,1), (6,2), .......... (6,6)}

      'r'  'n'      


n n r  nr
 nr

 
         
 

HT 

= {H,T} 

S = {{H}, {T}, {H,T},} 

S,
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= {(H,H), (H,T), (T,H), (T,T),}

S = {(H,H), (H,T)}, {(T,H)}, {(T,T)}, {(H,H), (H,T)}

{(H,H), (T,H)}, {(H,H), (T,T)}, {(H,T), (T,H)}, {(T,T), (T,H)}, {(T,T), (H,T)}

{(H,H), (H,T), (T,H)}, {(H,H), (H,T), (T,T)}, {(H,H), (H,T), T,T)},

{(H,H), (T,H), (T,T)}, {(H,T),(T,H),(T,T),}

{(H,H), (H,T), (T,H)}
          {(H,T),(T,H),(T,T)   




AM MA
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 = {H,T}

=

=

A

P(A) = 1/2



= {1,2,3,4,5,6}

A :

{2}, {4}, {6}





: P(A) = 3/6 = 1/2

     A, BT, P(A) 0 B A  P(B/A) A

B BA P(B/A) = P(B)P(A/

B)

P(B/A), P(A/B) 


A:

B:

B B


P(B) = 26/52 = 1/2

            


P(B/A) = 2/4 = 1/2

P(B/A) = P(B)
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A,B AB
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 (Axioms of Probability)  
(, S)
(, S)'P'

S

 

i) P(A)   AS

ii) P() = 1

iii) P
1j

AiU
1j 
















P(

j
), ( kj AA  = j k) j,k = 1,2,.....

AP(A)(i)

(ii)(Norming) 



(iii)(Countable Additivity)

P(A)

P(Finite Additivity)

S
'P'
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P( ) = 0

P 

P(A*) = 1- P(A)

 BA  P(A)  P(B)

  A 0P(A) 1



P(AUB) = P(A) + P(B) - P(AB),  A,B

P(AB) 0P(AUB) = P(A) + P(B)



 A= {(1,1), (2,1),(3,1), (4,1). (5,1)}

B={(1,2), (2,2),(3,2)} 

1/36 P(A) = 5/36, P(B) = 3/36, BA  0BA  

P(AUB) = 5/36+ 3/36 = 8/36 



A = {(H,H), (H,T)}

B = {(H,H), (T,H)}

P(A) = P(B) = 1/2

P )BA(  = 1/4

P(AUB) = 1/2 + 1/2+-1/4 = 3/4

= {(H,T), (H,H), (T,T), (T,H)} 
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(Conditional Probability)

  (Bayes Theorem)      A    
   B        


  A  B  
A B 
       E   H  T i- 
j-bij i, j = 1,2 i j wi j, i,j = 1,2 


 = [Hb11, Bb12, Bw11, Tb21, Tw21, Tw22]

P[] = P(E) = P{Hb11, Hb12, Tb21} = 3/6 = 1/2

AP(E) = 2/3

P{} = 2/6 = 1/3, P[] = 1/2P(E)E


P{  }

P{}



E1, E2 ................... En

P(Ei)  0 , i= 1,2,........ n)
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P(A/E
3
) = 4c

1
X 3c

1

12c
2

3

1i
 P(E

i
) P(A/E

i
)= 1/3 x1/5 +1/3 x1/3+1/3 x 2/11 = 1/15 + 1/9 + 2/33

P(E
1
) P(A/E

1
) = 1/3 x 1/5 = 1/15

P(E
1
/A) =

33/29/115/1

15/1


=

495/305533
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=
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495
x
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1
=
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33
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E
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E
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E
3


P(E
1
) = 25/100 = 1/4

P(E
3
) = 40/100 = 2/5

P(E
4
) = 20/100 = 1/5

E = 

E
1
/e

P(E/E
1
) = 5/100 = 1/20 = 0.05

P(E/E
2
) = 4/100 = 0.04

P(E/E
3
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i
) (E
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= P(E
i
) (E/E

i
) = 1/4 x 0.05
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02.0x5/104.0x5/205.0x4/1

05.0x4/1



)BA(P)B(P)A(P)AUB(P 

  
T

  TB,A 

P(AUB) = P(A) + P(B) - )BA(P 

A,B

 )BA( 

P(AUB) = P(A) + P(B)

            


A : 

B :

)BA(P  

AUB 

P(AUB) = P(A) + P(B) - )BA(P 





P(A) = 13/52



P(B) = 4/52



P )BA(P  = 1/52

P(AUB) = 13/52 + 4/32 - 1/52 = 4/13
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A :
21 AA 
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:

A
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) P(A

2
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B :
21 BB 

B
1

:

B
2

:

P(B) : P(B
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P(AUB) = P(A)+P(B)
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2
/A

1
)+P(B

1
) P(B

2
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1
)

= 1/2 .2/4 + 1/2 . 2/6 = 5/12




A :

B :

AUB :

(AUB)c : AC  BC 

P(AUB) = 1 - P(AC  BC) = 1- P(AC) - P(BC) = 1 - 4/7 - 5/12 = 16/21
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(ii)

(i) A : 

B :

 15C
4


P(A) =

6C
4

15C
4

 9C
4


6C
4

P(B)=
15C

4

 )B(P)A(P)BA(P 


6 6

4 4

15 15
4 4

C C

C C
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= {HH, HT, TH, TT}

A = {}
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(Theoritial Distributions)













 
 
 
 






   n         

2nHT 
n
H

 

XX11, X12 ........... Xn P11, P21 ............. Pn
P1 + P2 + ........... PK=1X X
P(X=Xi) = Pi
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 X 


X : 2 3 4 5 6 7 8 9

P(X) : 1/36 2/36 3/36 4/36 5/36 6/36 5/36 4/36

X : 10 11 12

P(X) : 3/36 2/36 1/36

X


  y f x 

y = f(x) X 

P )bxa(  y = f(x)X



(Discrete Distributions)

           
"The Ars Conjectandi"

             
         

          
(Statistical Quality)p, np 


(Mutu-

ally Exclusive Events)

 

             (Mutually exclusive and

exhaustive out comes)
(Bernoulli Trail)
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(Expected value)P  PQ 

X

P(X=x) = ncx px q n-x, x = 0,1,........n; p, q  0, p+q = 1

(Binomial Variable)


 XB(x = n, p)

(Expected Value) 1

1 = E(x) = np

(Variance) V(x) = npq

 = + npq

       'n'    n   0B1   3B2   01  

02   n (Normal Distribution)





(Additive property of independent Binomial Variables)

x, y 

x ~ B (x = n1, p)

y ~ B (y = n2, p) 



x(t) = (q+peit)n1

y(t) = (q+peit)n2



x,y    (n1, p), (n2, p) (x+y)
(n1+n2, p)

x : (i=1,2, ......... k) k

Xi N B(x:ni, p)x : ~ B(x = ni, p)
K

i
 xi = x1+x2+....................+xkB(n1+n2+............+nk,

p) 



 15.4







(P)(q) = 1/2



 5C2 (1/2)2 (1/2)3 = 5/16

  


P = 20/100 =1/5q = 1-1/3 = 4/3



= p(x4) =p(x=4)+p(x=5) + p(x=6)

= 6C2 (1/5)4 (4/5)2 + 6C5 (1/5)5 (4/5) + 6C6 (1/5)6 (4/5)2



(i)

(ii)
P = 10/30 =1/3

q = 1-p

= 1- 1/3 = 2/3



= P(x3) =1 -P(x<2)

=1-[P(x=0)+P(x=1)+P(x=2)]

= 1- [7C0 (1/3)0 (2/3)7-0 + 7C1 (1/3)1 (2/3)7-1 +7C2 (1/3)2 (2/3)7-2]

=0.4294

ii)qqq. pppp

= (2/3)3. (1/3)4

=0.0037



 15.5






             
 

 

 

 

  

 

 

 'l'

 't' 

 

 




(i) n 
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