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ghl mwpKfk; 

 

md;ghh;e;j khzth;fNs> 

 ïªj ghlüš MdJ, ïsÃiy khzt®fis kdâš bfh©L 

bfhL¡f¥g£l ghl¤â£l¤â‰F V‰g vËây òÇªJ bfhŸS« t©z« 

totik¡f¥g£LŸsJ. 

 mid¤J myFfS« khâÇ fz¡FfŸ k‰W« És¡f¤Jl‹ 

bfhL¡f¥g£LŸsJ. khzt®fË‹ ïWâ nj®it kdâš bfh©L Äf 

ftd¤Jl‹ vËa cjhuz¤Jl‹ És¡f¥g£LŸsJ. go¤J ga‹bgw 

thœ¤J¡fŸ. 
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myF - 1 

tÇir bjhl®fŸ k‰W« mÂfŸ 

1.1 K‹Diu : - 

 ïªj m¤âah¤ij thá¤jhš tÇir k‰W« bjhl®fis vËâš 

òÇªJbfhŸsyh«. mid¤J tiuaiwfS« cjhuz¤Jl‹ ÉÇthf¡ 

bfhL¡f¥g£LŸsJ. k‰W«, vL¤J¡fh£LfS« ÉÇthd És¡f¤Jl‹ 

go¥goahf És¡f¥g£LŸsJ. N¤âu§fS« jÅahf bfhL¡f¥g£LŸsJ. 

1.2 F¿¡nfhŸ (Objectives) 

 1. cgnahf§fis bjÇªJ¡bfhŸS§fŸ. 

 2. mÂfŸ ga‹ghL k‰W« mj‰fhd NœÃiyiaí« 

bjhÊ‰rhiyfis rh®ªJ m¿ªJ bfhŸSjš. 

1.3 tÇir (Sequence) 

 Kiwahf tÇir¥gL¤j¥g£l v©fS¡F tÇir v‹W bga®. 

(v.fh.)  

 (1)  1,  2,  3,  4 . . . . . . . . 

 (2)  12,  22,  32,  42 . . . . . . . 

1.4 bjhl® 

 bjhl® v‹gJ tÇirfË‹ T£L bjhifahF«. ïij Ñœf©lthW 

_‹W tifahf ãÇ¡fyh«. 

 (m) xU bjhlÇš vªj gFâfis vL¤J¡ bfh©lhY« mj‹ 

É¤âahr§fŸ kh¿È (Constant). ïj‰F T£L¤ bjhl® v‹W bga®. 

(v.fh.) 

 (i)  1,  4,  7,  10 . . . . . . . . 

 (ii)  6,  1,  -4,  -9,  -14 . . . . . . . . 

 bghJthf Ñœf©lthW vGjyh«. 

 a,  a+d,  a+2d, . . . . . . . 

nth term f©Lão¥gj‰fhd N¤âu« 

 T
n
  =  a + (n-1) d 

v.fh. 1 

 xU T£L¤bjhlÇ‹ 9tJ gFâ (Term) 465 k‰W« 20tJ gFâ (Term) 

388 v‹whš 40tJ gFâia f©Lão¡fî«. 
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Ô®î : 

 N¤âu«  Tn  =  a + (n-1) d 

 9th term  =  465 

 T
9
  =  a + (9-1) d  =  465 

 mjhtJ  a + (8) d  =  465    -------- (1) 

 ïij¥nghynt, 20tJ gFâ  

 a + (20-1) d  =  388 

  a + 19 d  =  388      -------- (2) 

(1) k‰W« (2) ÈUªJ 

(1) - (2) a + 8d  =  465   (-) 

  a + 9d  =  388 

  ___________ 

     -11d  =   77 

    d  =   -7 

(1) ÈUªJ, a - 56  =  465 

    a  =   521 

vdnt, a k‰W« d-‹ kâ¥ig Ñœf©lthW cgnah»¤J 40tJ gFâia 

f©l¿ayh«. 

 T40  =  a + 39d  =  521 + 39 (-7) 

 T40  =  248 

mjhtJ,  40tJ gFâ  =  248 

v.fh. 2 

 xU T£L¤bjhlÇ‹ 7tJ gFâ 39 k‰W« 17tJ gFâ 69 vÅš 

T£L¤ bjhliu f©Lão¡fî«. 

Ô®î : 

 N¤âu«  T
7 
 =  a + 6d  =  39 

 a + 6d  =  39       -------- (1) 

 T
17

  =  a + 16d  =  69 

  a + 16d  =  69      -------- (2) 

(1) k‰W« (2) ek¡F njitahd T£L¤bjhluhF«. 

 



7 

v.fh. 3 

 xUtÇ‹ khj r«gs« T£L¤bjhlÇ‹ É»j¤âš tUl¤â‰F 

ca®»wJ. ïâš ÉgukhdJ r«gskhf mtUila 11tJ tUl¤âš %. 200« 

k‰W« 29tJ tUl¤âš %. 380« th§F»‹wh®. mtUila Kjš 

r«gs¤ij fz¡»lî«. mtUila tUlhªâu ca®î É»j¤ijí« 

fz¡»lî«. 

Ô®î : 

 a  =  Kjš r«gskhf vL¤J¡ bfhŸnth«. 

 d  =  tUlhªâu ca®î É»j« vd vL¤J¡bfhŸnth«. 

vdnt, Ñœf©lthW vGjyh«. 

 a + 10d  =  200      -------- (1) 

 a + 28d  =  300      -------- (2) 

(1) - (2)   18d  =  180 

   d  =  10 

ïnjnghš, d = 10  v‹gij rk‹ghL (1)-š cgnah»¤jhš a = 10 vd 

»il¡F«. ïâÈUªJ Kjš r«gs« a = %. 100 k‰W« tUlhªâu ca®î 

É»j« %. 10 vdî« f©LbfhŸsyh«. 

1.5 bgU¡F bjhl® [Geometric Progression (GP)] 

 xU bjhlÇš vªj ïU gFâÆ‹ É»jkhdJ mj‰F K‹dhš cŸs¥ 

gFâÆ‹ kh¿Èahf ïU¡F«. 

v.fh. 

 (i)  2,  4,  8,  16 

 (ii)  a,  ar,  ar2 

1.6 N¤âu« (nth term-I f©Lão¡f) 

 Tn  =  arn-1 

v.fh. 

 _‹W v©fË‹ T£L¤bjhif 21 k‰W« mt‰¿‹ bgU¡F¤ bjhif 

216, vÅš mªj _‹W v©fis f©Lão¡fî«. 

Ô®î : 

  a 

 __ ,  a,  ar  v‹gJ mªj _‹W v©fŸ vd vL¤J¡ bfhŸnth«. 

  r  

_‹W v©fË‹ T£L¤ bjhifahdJ 
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  a 

 __  +  a  +  ar  =  21      -------- (1) 

  r  

_‹W v©fË‹ bgU¡F¤ bjhif 

  a 

 __  .  a  .  ar  =  21 6      -------- (2) 

  r 

  a3  =  216 

        a  =  6 

(1)-ÈUªJ 

  6 

 __  +  6  +  6.r  =  21 

  r  

    6 + 6r + 6r2  =  21r 

fhuÂ¥gL¤âdhš Ñœf©lthW Éil fhzyh«. 

 (ie)   r  =  2  (or)  =  1/2 

Case (i) 

a = 6 k‰W« r = 2 vD«nghJ, v©fŸ 

6/2,  6,  6(2)  3,  6,  12 

Case (ii) 

a = 6 k‰W« r = 1/2 vD«nghJ, 

v©fŸ 12, 6, 3 vd Éil fhzyh«. 

1.7 N¤âu« (n v©fË‹ T£L¤bjhliu fhz) 

          a(rn - 1) 

 Sn  =  _____ 

    r - 1 

v.fh. 

 Ñœf©l bjhlÇ‹ n gFâfË‹ T£L¤ bjhiffis fh©f. 

 3,  2,  4/3,  8/9  . . . . . . . . 

Ô®î : 

 nk‰f©l bjhlÇÈUªJ Ñœf©lthW mDkhd« brŒJ bfhŸsyh«. 

 a = 3  k‰W«  r = 2/3 



9 

          a(rn - 1)     3 [(2/3)n - 1] 

 Sn  =  _____  =  _________ 

    r - 1            2/3 - 1 

          9 [(2/3)n - 1] 

               =  _________ 

       2 - 1 

 Sn  =  9 [1 - (2/3) n ] 

 

1.8  ïir¤bjhl® (Harmonic Progression) 

 T£L¤bjhlÇ‹ jiyÑœ ïir¤bjhl® vd¥gL«. 

1.9 mÂfŸ 

K‹Diu : 

 ïªj m¤âaha¤ij go¡F«nghJ, btF Ã¢rakhf mid¤J 

tifahd mÂfis¥ g‰¿í« m¿ªJbfhŸsyh«. k‰W« mjDila 

ga‹ghLfis¥ g‰¿í« bjËthf m¿ªJ bfhŸsyh«. 

F¿¡nfhŸ : 

 bjËthf mÂfË‹ ga‹ghLfis ÉtÇ¥gJ k‰W« 

bjhÊ‰rhiyia rh®ªj mÂfË‹ ga‹fis m¿ªJbfhŸtJ. 

1.9.1. tiuaiw : 

(i) mÂfŸ : br›tfkhf mL¡f¥g£l tÇirfisí« g¤âfisí« 

cilaJ mÂfŸ vd¥gL«. 

v.fh. 

 A  v‹gij mÂ vd vL¤J¡bfhŸnth«. 

   

 nk‰f©l mÂahdJ 3 tÇirfisí« (row) k‰W« 3 g¤âfisí« 

(column) bfh©lJ. ïij 3 x 3 mÂ vd fÂj Kiw¥go És¡fyh«. 

(ii) rJu mÂ (Square Matrix) : 

 bfhL¡f¥g£l mÂÆš tÇirfË‹ v©Â¡ifí« g¤âfË‹ 

v©Â¡ifí« rkkhf ïUªjhš mij eh« rJu mÂ vd¡ F¿¥ãlyh«. 

 



















801

033

651

 A 
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v.fh. 

 

 nk‰f©l mÂÆš 3 tÇirfisí« mj‰F rkkhd 3 g¤âfisí« 

fhzyh«. 

(iii) _iyÉ£l mÂ (Diagonal Matrix) : 

 bfhL¡f¥g£l rJu mÂÆš mid¤J v©fS« ó{Íakhf 

ïU¡fnt©L«, _iyÉ£l v©fis¤ jÉu. mj‰F _iyÉ£l mÂ 

v‹W bga®. 

v.fh. 

 

(iv) tÇir mÂ (Row Matrix) : 

 xnu xU tÇir k£L« cila mÂ¡F tÇir mÂ v‹W bga®. 

v.fh. 

 A  =  [7  0  0] 

 

(v) g¤â mÂ (Column Matrix) : 

 xnu xU g¤â k£L« cila mÂ¡F g¤â mÂ v‹W bga®. 

v.fh. 

 A  =     2 

    1 

(vi) myF mÂ (Identity Matrix [or] Unit Matrix) : 

 myF mÂ v‹gJ _iyÉ£l mÂÆš mid¤J 

_iyÉ£l§fS« 1 Mf ïU¡f nt©L«. 

v.fh. (1) 

 



















800

030

001

 A 



















800

050

002

 A 

















100

010

001
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v.fh. (2) 

 

(vii) rk¢Ó® mÂ (Symmetric Matrix) : 

 rk¢Ó® mÂ v‹gJ, xU rJu mÂ Ñœf©l Ãgªjid¡F c£gl 

nt©L«. 

 mjhtJ  A = [aij] v‹gJ xJ rJu mÂ vd vL¤J¡bfhŸnth«. 

 ï¥bghGJ [aij] = [aji] mid¤J i k‰W« j ¡F v‹w Ãgªjidia 

ó®¤â brŒjhš A v‹gJ xU rk¢Ó® mÂ vd¡ bfhŸsyh«. 

v.fh. 

 

  (ix) rhŒî-rk¢Ó® mÂ (Skew-Symmetric Matrix) : 

 rhŒî rk¢Ó® mÂ v‹gJ, xU rJu mÂ Ñœf©l Ãgªjid¡F 

c£gl nt©L«. 

 mjhtJ [aij] = [aji] 

v.fh. 

 

1.9.2. mÂfË‹ T£L k‰W« fÊ¤jš KiwfŸ 

 ïu©L mšyJ mj‰F nk‰g£l mÂfis T£L«nghnjh mšyJ 

fÊ¡F«nghnjh vL¤J¡bfh©l mid¤J mÂfË‹ tÇirfS«, 

g¤âfS« rkkhd v©Â¡ifÆš ïU¡f nt©L«. 

v.fh. 

k‰W«    v‹f. 











50

05
   B



















687

845

751

  A 



















687

8-45-

7-51

  A 



















801

033

651

  A 



















400

022

665

   B
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ï¥nghJ, ïU mÂfis T£L«nghJ, Ñœf©lthW T£l nt©L«. 

 

 

    vd m¿ayh«. 

ïU mÂfË‹ bgU¡fš 

 ïu©L mÂ A k‰W« B-I bgU¡f nt©L« vÅš A v‹w 

mÂÆš cŸs g¤âÆ‹ (Column) v©Â¡ifí«, B v‹w mÂÆš cŸs 

tÇirÆ‹ (Row) v©Â¡ifí« rkkhf ïU¡f nt©L«. ïij AB vd 

F¿¥ãlyh«. 

v.fh. 

    k‰W«   

 

 

v.fh. 

 A k‰W« B vd ïu©L FL«g§fŸ cŸsd. mâš ïu©L M©fŸ, 

3 bg©fŸ k‰W« xU FHªij A v‹w FL«g¤âY«, xU M©, xU bg© 

k‰W« 2 FHªijfŸ B v‹w FL«g¤âY« cŸsd®. âdK« 

tiuaW¡f¥g£l czÉ‹ msthdJ 2400 fnyhÇ M©fS¡F«, 1900 

fnyhÇ bg©fS¡F« k‰W« 1800 fnyhÇ FHªijfS¡F« MF«. 

























480001

002323

666551

   B A 



















1201

055

12116

   B A 















 



401

011

014

   B A 











123

321
  A 



















21

32

54

   B















(1x2)  (2x3)  (3x5)(1x1) (2x2)  (3x4)

(3x2)  (2x3) (1x5)(3x1) (2x2) (1x4)
   AB











1317

1711
   AB
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ïnjnghš 55 ». ònuhj r¤J M©fS¡F«, 45 ». k‰W« 35 ». Kiwna 

bg©fS¡F« k‰W« FHªijfS¡F« MF«. nk‰f©l Étu§fis 

mÂfshf vGjî«. k‰W«  

2 FL«g¤â‰F« njitahd fnyhÇ k‰W« ònuhj r¤ij fz¡»lî«. 

Ô®î 

             M    bg   F              f           ò 

  
              f            ò 

 

 nk‰f©l ÉilÆÈUªJ A¡F njitahd fnshÇ k‰W« òuj 

r¤ijí« mnj nghš B FL«g¤â‰fhd msití« m¿ªJ bfhŸsyh«. 

Transpose of a Matrix 

 bfhL¡f¥g£l mÂÆ‹ tÇiria g¤âahfî«, g¤âia 

tÇirahfî« kh‰¿ mik¡f¥g£l mÂ bfhL¡f¥g£l mÂÆ‹ 

Transpose vd miH¡f¥gL»wJ. 

v.fh. 

    vÅš 

 

mÂÆ‹ â£l« (Determinent of a Matrix) 

 Ñœf©l 2 x 2 mÂia vL¤J¡ bfhŸnth«. 

   

 ït‰¿‹ â£l¤ij Ñœf©lthW fhzyh«. 

 . 











211

132
  A 



















331800

451900

552400

   B











1667900

27812300
 

B

A
  AB











537

624
  A 



















56

32

74

   AT











2221

1211

aa

aa
  A 

)a . (a - )a . (a    A 12212211
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 ïnjnghš 3 x 3 mÂ¡F« Ñœf©lthW fhzyh«. 

    v‹f. 

 

v..fh. 

 Ñœf©l mÂÆ‹ â£l¤ij fhzî«. 

  

  

   =  2 (4-0) - 3 (16-16) + 1 (0-3) 

   =  -25 

xUik mÂ (Singular Matrix) : 

 bfhL¡f¥g£l rJu mÂÆ‹ â£l« ó{Íakhf ïUªjhš mij 

xUik mÂ vd¡ Twyh«. 

v.fh. 

 Ñœf©l mÂia xUik mÂ vd ÃWîf. 

  

 ï§F   vd¡ fhzyh«. vdnt, bfhL¡f¥g£l mÂ xUik 

mÂ MF«. 

ïiz mÂ (Adjoint Matrix) : 

 bfhL¡f¥g£l mÂÆ‹ cgfuÂ mÂÆ‹ âU¥ò mÂia ïiz 

mÂ vd¡ Twyh«. 



















333231

232221

131211

aaa

aaa

aaa

 A 

3231

2221

13

3331

2321

12

3332

2322

11
aa

aa
 a    

aa

aa
 a  -  

aa

aa
 a    A 



















403

214

132

  A  

03

14
  1  

43

24
  3-  

40

21
  2    A 

 A



















642

413

321

  A  

0    A 
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v.fh. 

 Ñœf©l mÂÆ‹ ïiz mÂia¡ fh©f. 

 

Ô®î : 

 KjÈš cgfhuÂfis mid¤J cW¥ã‰F« f©Lão¥ngh«. 

1-‹ cgfhuÂ  =     

1-‹ cgfhuÂ  =   

1-‹ cgfhuÂ  =   

1-‹ cgfhuÂ  =   

2-‹ cgfhuÂ  =   

-3-‹ cgfhuÂ  =   

2-‹ cgfhuÂ  =   

-1-‹ cgfhuÂ  =   

3-‹ cgfhuÂ  =   

31-2

3-21

111

  A  

3    
31

32






9-    
32

3-1
  - 

5-    
1-2

21


4-    
31-

11
  

1    
32

11
  

3    
1-2

11
  

5-    
3-2

11
 

4    
3-01

101
  - 

1    
21

11
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A-‹ cgfhuÂ mÂ  =   

ïiz mÂ  =  (A-‹ cgfhuÂ mÂ) A 

A-‹ ïiz mÂ  =    

jiyÑœ mÂ (Inverse Matrix) : 

 jiyÑœ mÂia A-1 vd F¿¥ãlyh«. 

     A ‹ ïiz mÂ 

 A-1  =  ________________ 

        A ‹ â£l« 

               Adj A 

 (ie.,)   A-1  =  ______ 

                lAl 

v.fh. 

 Ñœf©l mÂÆ‹ jiyÑœ mÂia fh©f. 

  

Ô®î : 

               Adj A 

   A-1  =  ______ 

        lAl 

A‹ cgfhuÂ mÂ  =  

nkY«,  lAl  =  15 

 vdnt,  A‹ jiyÑœ mÂ 

145

314

593























135

419-

5-4-3



















2-11

123

432

  A  

















5-105-

18-10

175-

  



17 

               1 

   A-1  =  __   

     15  

 

RU¡fkhf (Summary) : 

 ïªj m¤âaha¤âš Ñœf©lt‰iw Étukhf m¿ªnjh«. 

1. T£L, bgU¡F k‰W« ïir¤ bjhlU¡fhd tiuaiw k‰W« 

fz¡ÑLfis f©nlh«. 

2. mid¤J tifahd mÂfisí« k‰W« fz¡ÑLfisí« 

m¿ªnjh«. 

gÆ‰áfŸ : 

1. n-tJ term-¡fhd fz¡ÑLfis brŒa cjî« T£L bjhlU¡fhd 

N¤âu¤ij vGjî«? 

2. T£L k‰W« ïir¤ bjhl®fË‹ bjhl®òfis vGjî«. 

3.   k‰W«    vÅš Ñœf©lt‰iw rÇgh®¡f. 

 (AB)T  =  BT AT 

4. âU¥ò mÂ¡fhd (Transpose Matrix) Fz§fis vGJf. 

5. jiyÑœ mÂia fhQ« tÊKiwfis vGJf. 

6. n-tJ gFâia (Term) fz¡»Lf. 

 6, 4, 4/3, 8/9 ........   

 

 

 

 

 

 

511

1087

5-105-





43

1-2
  A  

52-

65
    B 
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myF - 2 

Ãâ nkyh©ik¡fhd fÂj« 

(Mathematics of Finance) 

2.1 K‹Diu : - 

 gz¤â‰F fhy kâ¥ò c©L v‹gJ F¿¥ãl¤j¡fJ. mid¤J 

ÉahghÇfS« x¥ò¡bfhŸs Toa ÉrakhdJ xU tUl« fÊ¤J 

»il¡f¡Toa xU %ghiaÉl ï‹W ifÆš cŸs xU %ghŒ¡F kâ¥ò 

mâf«. VbdÅš, j‰rka« cŸs gz¤ij ntW yhg« ju¡Toa bjhÊÈš 

<LgL¤â g‹kl§fh¡f Koí«. 

2.2 F¿¡nfhŸ (Objectives) 

 1. ïij¥ go¤jhš Ãâ nkyh©ik¡fhd fÂj¥ ga‹gh£il 

m¿ªJ bfhŸsyh«. 

 2. fz¡Ñ£o‰fhd Kiwfisí«, mj‰fhd És¡f§fisí« 

m¿ªJ bfhŸsyh«. 

2.3 jÅ k‰W« T£L t£o (Simple and Compound Interest 

 ï‹iw¡F Rs. P. ia KjäL brŒjhš, Kjš fhy« KoÉš mj‰fhd 

t£oia vâ®gh®¡fyh«. x›bthU fhy« KoÉY« »il¡F« t£oÆid 

mânyna KjäL brŒjhš Kjš fhy  

KoÉš Ñœf©l bjhifia bgwyh«. P+PXi  =  P(1+Xi) Vbd‹whš PXi 

v‹gJ brŒj Kjä£o‰fhf »il¤j t£oahF«. nkY«,  

P(1+Xi) v‹gJ i v‹w yhg É»j¤ij bfhL¡F«.  

ïnjnghš ïu©lhtJ fhy KoÉš P(1+Xi)2 vD« bjhifia i vD« t£o 

É»j¤âš bgwyh«. ïnjnghš n fhy mtfhr¤âš, mj‹ KoÉš 

     A  =  P(1+Xi)n 

vD« bjhifia bgwyh«. ï§F A v‹gJ T£L¤bjhifahF«. k‰W« i 

v‹gJ T£L t£oahF«. m¥goÆšyhkš jÅ t£o v‹gJ  

P + PXi Xn  =  P(1 + Xi Xn). 

j‰fhy kâ¥ò (Present Value) 

 bghJthfnt midtU¡Fkhd M®t« v‹dbtÅš  

n fhyf£l¤â‰F ãwF »il¡f Toa bjhifÆ‹ j‰nghija  

kâ¥ig m¿ªJbfhŸtJ. mj‰F Ñœf©l N¤âu¤ij ga‹gL¤jyh«. 

              A 

   P  =  _____ 

   (1+i)n 
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               1 

ï§F,  ____  v‹gJ jŸSgo fhuÂ vd¥gL«. 

    (1+i)n 

v.fh. 

 ehY tUl fhy¤â‰F ãwF »il¡f¡Toa %. 1 ‹ kâ¥ò v‹d? 

jŸSgo É»j« 6% vd ïUªjhš 

Ô®î : 

            A 

 j‰fhy kâ¥ò  P  =  _____ 

          (1+i)n 

 ï§F,  A = 1  &  i = 6%  k‰W«  n = 4 

               1 

 vdnt,   P  =  _______ 

         (1+0.06)4 

     =  Rs. 0.792 

v.fh. 

 j‰fhy kâ¥ig fz¡»Lf.  Kjš fhy KoÉš %. 100« ïu©lhtJ 

fhy KoÉš %. 200«,  6% jŸSgo É»j¤âš  

»il¤jhš 

Ô®î : 

               A 

    P  =  ____ 

            (1+i)n 

             100           200 

       =  _____  +  _____ 

           (1.06)1            (1.06)2 

 

     =  94.34 + 178 

     =  Rs. 272.34 

M©L¤ bjhif (Annuities) 

 rk msî KjäL, rkfhy msÉš tiuaW¡f¥g£l fhy msÉ‰F 

KjäL brŒtJ. bghJthf, x›bthU fhy« KoÉY« KjäL brŒjjhf 

vL¤J¡ bfhŸs¥gL«. mjhtJ mo¥gil c©ikahdJ fhy RH‰á 
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(Periodic) KiwÆš »il¡F« bjhif. Kjä£o‰fhd â£l« n-tJ fhy 

KoÉ‰F ÑnH bfhL¡f¥g£LŸsJ. 

fhy« - 1st 2nd ... (n-1)th nth 

KjäL brŒj - P P ... P P 

bjhif 

t£o¡fhd 

tUl - P(1+i)n-1 P(1+i)n-2 ... P(1+i) P 

v©Â¡if 

 mjhtJ, bkh¤j bjhif n-tJ fhy KoÉš 

 A = P(1+i)n-1 + P(1+i)n-2 + ....... + P(1+i) + P   ---- (1) 

 nk‰f©l rk‹ghL (1)-ia (1+i)-dhš bgU¡» k‰W« fz¡Ñ£lhš, 

ek¡F Ñœf©l N¤âu« »il¡F«. 

             P{(1+i)n - 1} 

    A  =  __________ 

                      i 

 bt›ntW fhy§fS¡F«, t£ofS¡F« M©L¤ bjhifia 

fz¡»l m£ltizfŸ cŸsd. 

v.fh. 

 xU Kjä£lhs® %. 1000-ia xU t§»Æš KjäL brŒ»wh®. 

x›bthU fhy KoÉY« nk‰f©l bjhif KjäL brŒ»wh®. t£o É»j« 

6% vÅš v›tsî bjhifia 10-tJ tUl KoÉš mt® bgWth®. 

Ô®î : 

                    (1+i)n - 1 

 M©L¤bjhif, (A)  =  P _______ 

                          i 

                             (1+0.06)10 - 1 

     =  1000  q __________r 

                                   0.06 

     =  Rs. 13800.80 

v.fh. 2 

 xU Kjä£lhs® %. 100-ia x›bthU M©L« brY¤j 

â£lÄL»wh®. T£L t£o 5% vÅš 10-tJ tUl KoÉš mt® bgW« 

bjhif v›tsî? 
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Ô®î : 

                           (1+0.06)10 - 1 

 M©L bjhif =  100  q __________r 

                                  0.05 

     =  Rs. 1257.70 

M©L bjhifÆ‹ j‰fhy kâ¥ò (Present Value of an Annuity) : 

 M©L bjhifÆ‹ j‰fhy kâ¥ig x›bthU jÅ¤jÅahd M©L 

bjhifia T£L«nghJ »il¡F«. 

mjhtJ 

                  P            P                         P 

    PV  =  ____  +  ____  +  ........  +  ____ 

               (1+i)       (1+i)2                    (1+i)n 

 (i.e.,)              P [1- (1+i)-n] 

    PV  =  _________ 

                       i 

v.fh. 1 

 %. 1-¡fhd M©L¤bjhifÆ‹ j‰fhy kâ¥ig 6% t£oÆš _‹W 

tUl¤â‰F fz¡»Lf. 

Ô®î : 

               P [1- (1+i)-n] 

    PV  =  __________ 

                        i 

               1 [1- (1+0.06)-3] 

           =  ____________ 

                        0.06 

   =  Rs. 2.673 

v.fh. 2 

 eh‹F tUl fhy mtfhr¤â‰F, xU â£lkhdJ tUl¤â‰F  

%. 2,50,000 åjkhf yhg« bfhL¡»wJ. t£o É»j« 15% vÅš 

m¤â£l¤â‰fhd j‰nghija kâ¥ig fz¡»Lf. 
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Ô®î : 

               P [1- (1+i)-n] 

    PV  =  __________ 

                        i 

               2,50,000 [1- (1+0.15)-4] 

    PV  =  _________________ 

                           0.15 

   =  Rs. 7,13,750 

v.fh. 3 

 10 tUl fhy mtfhr¤â‰F, %. 100 åj« 6% t£oÆš bg‰whš, M©L 

bjhifÆ‹ j‰fhy kâ¥ig fhzî«. 

Ô®î : 

               P [1- (1+i)-n] 

    PV  =  __________ 

                        i 

               100 [1- (1+0.06)-10] 

    PV  =  ______________ 

                        0.06 

   =  Rs. 736 

Sinking Fund Factor : 

 %. 1-ia bgWtj‰fhd x›bthU tUl ïWâÆY« KjäL 

brŒtj‰fhd bjhif msit K% t£oÆš F¿¡»‹wJ. ïij, 

Ñœf©lthW F¿¥ãlyh«. 

                        P (1+K)n - 1 

    FVA  =  A q__________r 

                               K 

 ïij kh‰¿ Ñœf©lthW« vGjyh«. 

                             K 

    A  =  FVA q________r 

                        (1+K)n - 1 
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            K 

   q________r  v‹gJ Sinking Fund Factor vd  

      (1+K)n - 1                                            miH¡f¥gL»wJ. 

jŸSgo (Discounting) 

 j‰fhy kâ¥ã‰fhd gz msit fhQ« tÊKiw¡F jŸSgo 

brŒjš vd miH¡f¥gL»wJ. ïâš fhy msÉ‰fhd bjhifí« 

fz¡»š vL¤J¡ bfhŸs¥gL«. v¥bghGJ« jŸSgo rjÉ»j¤ij 

M©L rjÉ»jkhd tiuaW¡f nt©L«. vdnt, bkh¤j j‰fhy kâ¥ig 

ga‹gL¤jyh«. (NPV) 

           100 

(ie.,)  NPV  =  _____ 

         (1+i)n 

jŸSgo É»j« (Discounting Rate) 

 jŸSgo É»jkhdJ Ãâ nkyh©ik Tl§fËš ga‹gL¤j¥ 

gL»wJ. jŸSgo rjÉ»jkhdJ gyÉjkhd bjhÊ‰Tl§fËY« 

F¿¥ãl¤j¡f É¤ahr§fSl‹ ga‹gL¤j¥gL»wJ. 

ca®uf jŸSgo¡fhd fhuz§fŸ 

1. Fiwªj Kjä£lhs®fŸ ïU¥gJ 

2. mâfg£r JÂî 

3. mâfsî vâ®gh®¥ò 

4. Fiwªjsî tunt‰¥ò 

 rÇahd jŸSgo É»j¤ij fhz Capital Risk Free Pricing Model 

ga‹gL»wJ. ïJ _‹W tifahd kh¿fis (Variables) bfh©L 

brašgL»wJ. 

1. Risk Free Rate 

2. Beta - ïJ bjhÊ‰rhiy v›thW ãuâgÈ¡»‹wJ tunt‰ã‰F 

V‰wthW 

3. Equity Market Risk Premium - (Risk Free Rate + Beta) 
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jŸSgo fhuÂ (Discount Factor) 

 ã‰fhy gz X£l¤ij (Cash Flow) bgWtj‰fhd fhy v©Â¡if. 

                   1 

 (ie.,)    PT  =  _____ 

                (1+r)T 

 Ãiyahd bjhl® T£L jŸSgoia bgWtj‰F 

       PT  =  e-VT 

 

RU¡fkhf (Summary) 

 nk‰f©l m¤âaha¤âš eh« 

1. jÅ k‰W« T£L t£ofis fhQ« Kiw 

2. M©L bjhifia fz¡»L« Kiw 

3. Sinking Fund 

4. jŸSgo¡fhd És¡f« 

 M»at‰iw m¿ªnjh«. 

gÆ‰á : 

1. %. 1-ia, eh‹F tUl fhy mtfhr¤â‰F 8% t£oÆš bg‰whš 

j‰nghija kâ¥ig fz¡»lî«. 

2. %. 2-ia, MW tUl fhy mtfhr¤â‰F 4% t£o É»j¤âš bg‰whš 

j‰fhy kâ¥ig fz¡»lî«. 

3. %. 200-ia, 10 tUl fhy mtfhr¤â‰F 5% t£o É»j¤âš bg‰whš 

j‰fhy kâ¥ig fz¡»lî«. 

4. %. 500-ia, 10 tUl fhy mtfhr¤â‰F 6% t£o É»j¤âš bg‰whš 

j‰fhy kâ¥ig fz¡»lî«. 
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myF - 3 

tiugl« _y« És¡Fjš 

(One Dimension and Two Dimension) 

3.1 K‹Diu : - 

 m£ltiz tiuªJ, òŸË Égu§fis És¡FtJ áwªj xU 

c¤âahf ïUªjhY« xU rhjhuz go¥g¿î ïšyhj kÅj®fŸ vËâš 

òÇªJ bfhŸskh£lh®. Mdhš gl§fË‹ _y« És¡»dhš mt® vËâš 

òÇªJ bfhŸth®. 

3.1.1. gl¤â‹ ga‹ghLfŸ 

1. tiugl¤â‹ cjÉíl‹ òŸË Étu§fis vËâš òÇªJ bfhŸs 

Koí«. 

2. ïu©L cjhuz§fis vËâš x¥ãjš brŒa cjî»wJ. 

3. ïªj gl« tiuí« Kiwia mid¤J JiwfËY« ga‹gL¤j 

Koí«. 

4. gl« bghJthf midtiuí« ftU«. 

5. ïªj cWâ v©fis ga‹gL¤j Toa òŸËÆaš MuhŒ¢á¡F 

btFthf ga‹gL«. 

6. ïªj gl« c¤â_y«, fhy« k‰W« gz Éua¤ij jL¡f  

Koí«. 

7. ïªj gl« c¤âahdJ Ãiwa jftšfis mË¡F« t©z« 

mikªJŸsJ. 

8. ïâš cŸs òŸË Égu§fis vËâš Ãahgf¤â‰F bfh©L 

tuKoí«. 

9. th®¤ijahš brhšyKoahjijTl gl§fË‹_y« vËâš És¡f 

Koí«. 

10. Ãiwa òŸË Égu§fŸ ïUªjhY« vËâš gl¤â‹_y« És¡f 

Koí«. 

3.1.2. gl« tiua njit¥gL« ÉâfŸ : 

 xU gl« tiuí«nghJ Ñœf©l Éâfis ã‹g‰w nt©L«. 

1. mJ midtiuí« ftU« Éj¤âš ïU¡f nt©L«. 

2. Ús mfy§fisí« rÇ rk É»j¤âš fyªJ tiua nt©L«. 

3. mJ fhy«, bryî, M»at‰iw fU¤âš bfh©L tiua nt©L«. 

4. m¿î âwid ga‹gL¤â tiua nt©L«. 
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5. gl« tiuí«nghJ mj‰fhd myFfis tiugl¤Jl‹ És¡f 

nt©L«. 

6. tiujhËš cŸs ïl¤ij ftdkhf bfh©L tiua nt©L«. 

7. glkhdJ RaÉs¡f¤Jl‹ ïU¡f nt©L«. 

8. gl§fËš Ãiwa tifíŸsJ. jFªj gl Kiwia nj®ªbjL¤J 

tiua nt©L«. 

9. áy És¡f§fis mË¥gj‰F, F¿¥ò Kiwfis ga‹gL¤jyh«. 

10. Ãiwa t®z§fŸ cŸsJ. jFªj Ãw§fisí« k‰W« ÃHyh¡f« 

_ykhfî« vËâš És¡f Kayyh«. 

11. neuhd (m) br§F¤jhd glKiwia ga‹gL¤jyh«. 

12. jFªj jiy¥òfis ga‹gL¤jyh«. 

13. gl§fŸ Äf EQ¡fkhf tiua¥gl nt©L«. 

3.1.3. gl§fËš cŸs FiwghLfŸ : 

1. tiugl¤â‹ _y« c¤njrkhd Éilfis k£Lnk mË¡fKoí«. 

2. JšÈakhd Éil ïšiybaÅš, mij bjhl®ªJ MŒî¡F 

c£gL¤j ïayhJ. 

3. ïu©L gl§fË‹ myFfŸ kh¿dhš m›Éu©L gl§fisí« 

x¥ãl ïayhJ. 

4. gl§fËš á¿a jtWfŸ ïUªjhY« xU go¥g¿î 

ïšyhjt®fËdhš vËâš ãÇ¤j¿a ïayhJ. 

3.1.4. gl§fË‹ tiffŸ : 

 tiugl§fis Ñœf©lthW ãÇ¡fyh«. 

1. One Dimensional Diagram 

2. Two Dimensional Diagram 

3. Three Dimensional Diagram 

4. Pictograms (or) Picture Diagram 

5. Maps 

3.1.4.1. One Dimensional Diagram 

 ïªj tif gl§fËš Ús§fËš k£Lnk ftd« brY¤j¥gL»wJ. 

ïij Ñœf©lthW ïu©L tifahf ãÇ¡f ïaY«. 

(1) Line Diagram 

(2) Bar Diagram 
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(1) Line Diagram : 

 ïªj tifÆš kh¿fis És¡Ftj‰F nfhLfŸ 

ga‹gL¤j¥gL»‹wd. ïâš nfhLfŸ br§F¤jhfî«, gL¡if 

trkhfî« tiua¥gL»‹wd. ïâš nfhLfŸ bfhL¡f¥g£l òŸË 

Étu§fS¡F jFªjthW msîfis kh‰¿ tiua¥gL»wJ. 

(2) Simple Bar Diagram : 

 ïâš, Line Diagram-š ga‹gL¤âa c¤âfis, ï§nfí« 

ga‹gL¤j¥gL»wJ. Mdhš nfhLfS¡fhd mfy« k£L« 

É¤âahr¥gL«. ï§F« mfy nfhLfis br§F¤jhfnth (m) 

gL¡iftrkhfnth tiuayh«. 

v.fh. 

 ruhrÇ r«gs¤ij g‰¿a Égu§fŸ Ñœf©l m£ltizÆš 

bfhL¡f¥g£LŸsJ. mij Bar diagram Mf kh‰wî«. 

 ntiyahŸ    1     2    3    4 

 r«gs«   192  165  177  189 

 

(3) Multiple Bar Diagram : 

 ïu©L mšyJ mj‰F nk‰g£l kh¿fis x¥ãL«nghJ  

ïªj tifahd gl§fis ga‹gL¤jyh«. kh¿fË‹  

v©Â¡if¡F jFªjthW, BarfË‹ v©Â¡ifí«  

mikí«. 

(4) Sub-divided Bar Diagram : 

 Multiple Bar Diagram-š ga‹gL¤j Koªj mid¤J òŸË 

Égu§fisí«, ïânyí« ga‹gL¤j Koí«. 

(5) Percentage Bar Diagram : 

 ïJî« Multiple Bar Diagram nghynt gl« tiua nt©L«. Mdhš 

msîfŸ rjåj¤âš ïU¡f nt©L«. 
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(6) Duo-directional Bar Diagram : 

 ïªj tif gl§fËš ïu©L g¡fK« Bar-fis tiua nt©L«. 

(7) Broken Bar Diagram : 

 ïªj tif gl§fis, bfhL¡f¥g£l kh¿fŸ Äf  

bgÇjhfnth (m) á¿jhfnth ïU¡F«nghJ, ïij  

ga‹gL¤jyh«. 

3.1.4.2.  Two Dimensional Diagrams : 

 x‰iw Bar-KiwÆš Ús« k£Lnk fU¤âš bfh©L tiua¥gL»wJ. 

m›thW ïšyhkš, Ús«, mfy« ïu©ilí« fU¤âš bfh©L 

tiua¥gl nt©L«. ïij Ñœf©lthW ãÇ¡fyh«. 

(a) br›tf« 

 Ús«, mfy§fis rÇ É»j¤âš it¤J tiua nt©L«. 

v.fh. 

 ïu©L r«gs¡fhu®fË‹ r«gs« Kiwna 10000 k‰W« 20000. k‰W« 

ïju kh¿fS« ÑnH bfhL¡f¥g£LŸsJ. mij rjåj br›tf glkhf 

kh‰wî«. 

 

(b) rJu tif gl« 

 ïªj tiffis bfhL¡f¥g£l msîfŸ, t®¡f« fhz VJthf 

ïUªjhš Äf vËikahf ga‹gL¤jyh«. bfhL¡f¥g£l msîfis 

t®¡fgL¤â mij rÇahd jrk¤âš tF¡F«nghJ bfhL¤j msîfis 

Äf rÇahf RU¡f Koí«. 
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(c) rhjhuz tot gl« 

 rJu tif gl¤â‰F ga‹gL¤J« mnj EQ¡f¤ij ïâY« 

ga‹gL¤jyh«. 

(d) ãÇ¡f¥g£l t£l tot gl« 

 ïij Pic-Chart v‹W« miH¡f¥gL»wJ. ïâš bfhL¡f¥g£l 

msîfS¡F jFªj khâÇ rÇahd É»j¤âš ãÇ¤J tiuayh«. 

3.1.4.3.  Three Dimension Diagrams (K¥gÇkhz«) : 

 Two Dimension Diagram-š F¿¥ã£lJ ngh‹W ï§F Ús«, mfy« 

k£Lk‹¿ cau¤ijí« fz¡»š bfhŸs nt©L«. 

3.2 tiugl« Kiw 

3.2.1 K‹Diu : 

 gl§fis v›tsî ft®¢áfukhf tiuªjhY«, mij xU 

És«gukhf¤jh‹ ga‹gL¤j Koí«. Mdhš nk‰bfh©L mªj 

msîfis MŒî¡F c£gL¤j KoahJ. 

 vdnt ïªj tiugl KiwahdJ gl« tiuí« Kiwia Él áwªjJ. 

3.2.2 tiugl¤â‹ ga‹ghLfŸ : 

1. ïJ gl¤ijÉl áwªjJ. 

2. ïJ bryî FiwthF«. 

3. ïJ RU¡fkhd gl¤ij bfhL¡»‹wJ. 

4. ïij ga‹gL¤Jtj‹_y« mâf fz¡ÑLfis jÉ®¡fyh«. 

5. ïJ bjhiyneh¡Ftj‰F Äfî« vËjhdJ. 

6. x¥ãLjY¡F Äf áwªjJ. 

7. ïij ga‹gL¤â Ûoa‹ (Median) k‰W« nkhLfis (Mode) fhz 

Koí«. 

3.2.3 tiugl¤â‰fhd be¿KiwfŸ : 

(Guidelines while preparing a Graph) 

1. ïj‰F f£lha« jiy¥ò bfhL¡f nt©L«. 

2. tiugl¤â‹ myFfisí« F¿¥ãl nt©L«. 

3. njitgL« nghJ tiugl¤â‹ ÑnH (Foot Note) F¿¥òfisí« 

vGjyh«. 

4. njitgL« nghJ Y-m¢Rit 50% mâfkhf X-m¢ir¡ fh£oY« 

tiuayh«. 

5.. rh®ãšyh kh¿fis v¥nghJ« X-m¢ányna vL¡f nt©L«. 
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6. rh®òila kh¿fis (Dependent Variable) v¥nghJ« Y-m¢ányna 

vL¡f nt©L«. 

3.2.4 tiugl¤ jhis¥ g‰¿a Égu« : 

(Details about Graph Paper) 

 tiugl¤ jhŸ áWáW f£l§fshf ãÇ¡f¥g£oU¡F«. mid¤J 

rJu§fË‹ msîfS« 1/10 cm msî¡F rkkhf ïU¡F«. ïâš bghJthf 

2 ne® nfhLfŸ tiua¥gL«. x‹W br§F¤jhfî« k‰bwh‹W 

gL¡iftrkhfî« tiua nt©L«. ïu©L ne®¡nfhLfS« bt£L« 

òŸËia ika tiugl jhis eh‹F rk gFâfshf ãÇ¡»‹wJ. ïâš 

Kjš fhš gFâ, k‰W« ïju _‹W fhš gFâfS« Ñœf©lthW ‘+’ (Plus) 

kâ¥igí« k‰W« ‘-’ (Minus) kâ¥igí« bfh©oU¡F«. 

 

3.2.5 msîfis nj®ªbjL¡F« Kiw : (Choice of Scale) 

 xU myF¡fhd msit bfhL¡f¥g£l fz¡»‰F jFªjthW 

nj®ªbjL¤J¡ bfhŸsyh«. m›thW nj®ªbjL¡F« nghJ bfhL¡f¥g£l 

fz¡»š cŸs mid¤J msîfisí« F¿¥ãLkhW msîfis (Scale) 

nj®ªbjL¤J¡ bfhŸsî«. 

ïâš ïu©L tifahd tiugl Kiwia nj®ªbjL¤J¡ bfhŸsyh«. 

 1. Time Series Graphs 

 2. Frequancy Distribution Graphs 

3.3 ika òŸË rh®ò (Central Tendencies) 

3.3.1 tiuaiw : 

 x›bthU òŸËÆaš m¿P®fS« x›bthU tifahd 

tiuaiwfis tiuaW¡»‹wd®. bghJthf Ãiwa òŸË Égu§fŸ 

ïU¡F«nghJ ika òŸË rh®ig ga‹gL¤â xU á¿a msthf kh‰w 

ïaY«. ikaòŸË rh®ghdJ Ñœf©lt‰iw fhz¥ ga‹gL»wJ. 
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 1. ruhrÇ (Mean) 

 2. ne®nfhL (Median) 

 3. KfL (Mode) 

3.3.2 T£L ruhrÇ (Arithmetic Mean) : 

 T£L ruhrÇ v‹gJ mid¤J bfhL¡f¥g£l msîfisí« T£o 

bfhL¡f¥g£l msîfË‹ v©Â¡ifahš tF¤jhš »il¡f¡ ToaJ. 

mj‰F Ñœf©l N¤âu§fŸ ga‹gL»‹wd. 

Case (i) bfhL¡f¥g£l msî rhjhuz ‘n’ msthd òŸË Égu§fŸ 

ïU¡F«nghJ 

 

v.fh. 1 

 Ñœf©l m£ltizÆÈUªJ T£L ruhrÇia (A.M.) 

f©Lão¡fyh«. 
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v.fh. 

 Ñœf©l m£ltizÆš ïUªJ T£L ruhrÇia fh©f. 
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3.3.3 eL¡nfhL (Median) : 

 bfhL¡f¥g£l msîfËš eL¡nfhL v‹gJ bfhL¡f¥g£l 

msîfis rÇrkkhf ãÇ¡F«. 

3.3.4 eL¡nfhL fh©gj‰fhd tÊKiwfŸ : 

 

 N 

(2) mâš bkh¤j T£L bjhifÆš  ___  f©Lão¡f nt©L«. 

        2 
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            N 

 ãwF  __  it Él r‰W bgÇa msit nj®ªbjL¤J mj‰F 

    2 

 bjhl®òŸs msit eL¡nfh£L¡fhd msthf Twyh«. 

v.fh. 

 Ñœf©l m£ltizÆš ïUªJ eL¡nfh£il fh©f. 

 

 nk‰f©l m£ltizÆš fixi bjhl®òŸs msîfËš 60ia 

Él r‰W bgÇa msit f©l¿aî«. ï§F, 60ia Él r‰W bgÇa kâ¥ò 65 

MF«. mj‰F bjhl®òila X-‹ kâ¥ò 5 MF«. ï§F, 5 v‹gJ 

eLnfh£o‰fhd (Median) msthF«. 

F¿¥ò : bjhl® msÉ‰F Ñœf©lthW N¤âu¤ij ga‹gL¤jyh«. 
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         h      N 

 Median  =  l  +  __  o__ - Cp 

         f       2 

ï§F, 

  l = eL¡nfh£o‹ Ñœ msî 

  h = É¤âahr« 

  f = frequency MF« 

  c = T£L¤bjhluhF« 

v.fh. 

 Ñœf©l m£ltizÆÈUªJ eLnfh£oid f©Lão¡fî«. 

 

     N    43 

    ï§F, ___  =  __  =  21.5 

    2         2 

 k‰W« T£L bjhifÆš 21.5-ia Él r‰W bgÇaJ 28 MF«. vdnt 

  l    = 40 

  h   = 10 

  f   = 20 

  c   = 8 
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           10     43 

   Median  =  40  +  __  o__ - 8p  =  46.75 

        20      2 

3.3.5 KfL (Mode) 

 KfL v‹gJ mâf Kiw tU« v©Â‹ v©Â¡if MF«. ïij 

Ñœf©lthW fhzyh«. 

v.fh. 

 X 1 2 3 4 5 6 7 8 

 Y 4 9 6 25 22 18 7 3 

 nk‰f©l m£ltizÆÈUªJ Kfil f©Lão¡fî«. 

Ô®î : 

 nkny bfhL¡f¥g£l m£ltizÆš mâf msî 

cgnahfL¤j¥g£lJ 4 MF«. mjhtJ, 25 jlit cgnahf¥g£LŸsJ. 

F¿¥ò : 

 bfhL¡f¥g£l msî bjhl®¢áahdjhf ïUªjhš Ñœf©l 

N¤âu¤ij ga‹gL¤jyh«. 

        h (f
i
 - f

0
) 

 Mode  =  l  +  _________ 

      2f
1
 - f

0
 - f

2
 

ï§F, 

  l = Ñœ kâ¥ghF« 

  h = É¤âahr« 

  f
1
 = frequency MF« 

  f
0
, f

2
 = K‹, ã‹ cŸs msîfshF«. 

v.fh. 

 Ñœf©l m£ltizÆÈUªJ Kfil (Mode) fh©f. 

ïilntis 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

Frequency 5 8 7 12 28 20 10 10 
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Ô®î : 

 mâf Frequency -¡fhd ïilntis Ñœf©lthW cŸsJ. mjhtJ 

28. mj‰fhd ïilntis 40-50. 

     l  =  40,       h  =  10,       f
1
  =  28,      f

0
, f

2
  =  12,  20 

                10 (28 - 12) 

   Mode  =  40  +  ___________ 

              2(28) - 12 - 20 

        =  46.67 

3.4 Geometric k‰W« Harmonic Mean : 

 Geometric Mean v‹gJ n v©fË‹ bgU¡F¤ bjhif¡fhd n- tJ 

t®f« MF«. ïij Ñœf©lthW f©l¿a ïaY«. 

v.fh. 

 Ñœf©l msîfS¡F Geometric Mean-ia f©l¿aî«. 

 6.5,  169,  11,  112.5,  14.2,  75,  35.5  k‰W«  215 

Ô®î : 

  X log X 

 6.5 0.8129 

 169 2.2279 

 11 1.0414 

 112.5 2.0512 

 14.2 1.1523 

 75 1.18751 

 35.5 1.5502 

 215 2.3324 

 N = 8  log X = 13.0434 

 

          log X 

 GM  =  antilog  _______ 

    N 

         13.0434 
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        =  antilog o______p  =  42.70 

    .8 

v.fh. 2 

 Ñœf©l msîfS¡F GM-ia f©l¿aî«. 

 vil 100-104 105-109 110-114 115-119 120-124 

 Frequency (f) 24 30 45 65 72 

Ô®î : 

 vil f ïil msî log (M) f * log m 

   (m) 

 100-104 24 102 2.0086 48.2064 

 105-109 30 107 2.0294 60.8820 

 110-114 45 112 2.0492 92.2140 

 115-119 65 117 2.0682 134.4330 

 120-124 72 122 2.0684 150.2208 

  N = 236   f.log m = 

     485.9562 

 

          fx log m 

 GM  =  antilog  _________ 

       N 

 

         =  114.6 

Harmonic Mean (H.M.) 

 T£L ruhrÇÆ‹ jiyÑnH Harmonic Mean (H.M.) vd¥gL»wJ. 

  

v.fh. 

 Ñœf©l òŸË Égu§fS¡F H.M. -ia f©l¿aî«. 

 125,  130,  75,  10,  45,  5,  0.5,  0.4,  500,  150 

 

n21 x

1
  ......  

x

1
  

x

1

N
    H.M.
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Ô®î : 

  1 

  X __ 

  X 

 125 0.00800 

 130 0.00770 

 75 0.01333 

 10 0.10000 

 45 0.02222 

 

5 0.200 

 0.5 2.0000 

 0.4 2.5000 

 500 0.00200 

 150 0.00666 

 N = 10  1/x = 4.85991 

                

v.fh. 

 ÑœfhQ« m£ltiz¡F H.M. f©l¿aî«. 

 tUkhd« (%) M£fË‹ v©Â¡if 

 10-20 4 

 20-30 6 

 30-40 10 

 40-50 7 

 50-60 3 

 

 

 

 

 

 

2.06    
4.85991

10
    

 
x

1

N
    H.M. 
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Ô®î : 

 tUkhd« f m f/m 

 10-20 4 15 0.2667 

 20-30 6 25 0.2477 

 30-40 10 35 0.2857 

 40-50 7 45 0.1556 

 50-60 3 55 0.0545 

  N = 30   f/m = 1.0025 

 

RU¡fkhf 

 ïªj m¤âahakhdJ gl§fis g‰¿í« k‰W« tiugl§fis g‰¿í« 

nkY« mj‹ ga‹ghLfis g‰¿í« bjËthf És¡»aJ. nkY« A.M., 

G.M., k‰W« H.M. f©l¿í« Kiwfis bjËthf És¡f¤Jl‹ 

ÉtÇ¡»wJ. 

gÆ‰áfŸ : 

1. Ñœf©l m£ltiz¡F Line Diagram tiuaî«. 

 khzt®     1     2    3    4 

 cau«   192  165  177  189 

2. gl§fË‹ tiffis g‰¿ És¡Ff. 

3. One Dimensional gl§fË‹ ga‹ghLfis ÉtÇ¡fî«. 

4. ika¥òŸË rh®ò v‹whš v‹d? 

5. Ñœf©l m£ltiz¡fhd A.M. -ia f©l¿aî«. 

      X 1 2 3 4 5 6 

      f 9 5 13 16 14 10 

6. Ñœf©l m£ltiz¡F eL¡nfhL (Median) f©l¿aî«. 

 taJ 25-35 35-45 45-55 55-65 65-75 

 v©Â¡if 3 8 17 10 5 

7. Ñœf©l msîfS¡F H.M.-ia f©l¿aî«. 

 120,  135,  79,  10,  45,  5,  0.5,  0.4,  500,  150 

 

29.925    
1.0025

30
    

 
m

f

N
    H.M. 
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myF - 4 

khWjÈ‹ msîfŸ 

(Measures of Variation) 

4.1 K‹Diu : - 

 ika¥òŸË rh®ò msîfËÈUªJ ruhrÇ, ne®nfhL k‰W« 

KfLfË‹ RU¡f¤ij m¿ªnjh«. ek¡F ÉÃnahf¤ij g‰¿a (Distribution) 

bjËthd fU¤â‰F khWjšfË‹ msîfis¥ g‰¿ m¿ªâU¤jš 

mtáa«. 

4.2. Measures of Dispersion : 

 Ñœf©l _‹W tifahd K¡»akhd Measures of Dispersion-ia 

fhzyh«. 

 1. Quartile Deviation (Q.D.) 

 2. Mean Deviation (M.D.) 

 3. Standard Deviation (S.D.) 

Quartile Deviation (Q.D.) : 

 ïªj Quartile Deviation (Q.D.) v‹gJ 

       Q
3
 - Q

1
 

 Q.D.  =  _______ 

   2 

 ï§F Q
1
 k‰W« Q

3 
v‹gJ Kjš k‰W« _‹whtJ Quartile  

MF«. 

 Q
1
 - bfhL¡f¥g£l v©fË‹ msî,  

          N+1 

  mjhtJ  ____  ia Él r‰W bgÇa T£L¤ bjhif. 

    4 

             3(N+1) 

 ïnjnghš Q
3
 -  _____  ia Él r‰W bgÇa T£L¤ bjhif. 

         4 

v.fh. 

Quartile Deviation (Q.D.) cila Fzf§fisí« Ñœf©l 

m£ltizÆÈUªJ f©Lão¡fyh«.  
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 cau« frequency 

 (H)  ï‹Óš (f) 

 50 10 

 51 12 

 52 15 

 53 10 

 54 14 

 55 18 

 56 06 

Ô®î : 

 H f Cumulative 

   f.reg. (c.f.) 

 50 10 10 

 51 12 22 

 52 15 37 

 53 10 47 

 54 14 61 

 55 18 79 

 56 6 85 

  85 

 

        Q
3
 - Q

1
 

  Q.D.  =  _______ 

    2 

              (N+1) 

 ï§F, Q v‹gJ  _____  -‹ msitÉl r‰W bgÇajhf 

         4 

 ïU¡f¡Toa c.f. kâ¥ghF«. 

       85 

  =  ___  =  21.5 

        4 

21.5 -iaÉl r‰nw bgÇaJ 22 MF«. mj‰F bjhl®òila cau« 51” MF«. 
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                    S(N+1) 

 ïnjnghynt, Q
3
 v‹gJ  ______  -š »il¡F« kâ¥igÉl 

               4 

 r‰W bgÇajhf ïU¡F«. c.f. ¡F bjhl®òila cau¤ij F¿¡F«. 

       3(85+1) 

  =  ______  =  64.5 

           4 

 64.5 -iaÉl r‰nw bgÇaJ 79 MF«. mj‰F bjhl®òila cau« 79” 

MF«. vdnt, 

      55-51 

 Q.D.  =  ____  =  2” 

         2 

                         Q
3
 - Q

1
 

 Q.D. ‹ Fzf« =  ______ 

                         Q
3
 + Q

1 

        55-51 

    =  ____  =  0.0377” 

        55+51 

F¿¥ò :  bfhL¡f¥g£l fz¡F bjhl® frequency -Mf ïUªjhš ÑœfhQ« 

tÊKiwfis ã‹g‰w nt©L«. 

  N 

(i) __ -ia f©Lão¡fî«. ï§F N v‹gJ fi-¡F rkkhF«. 

  4 

 (ie.,)       N  =  fi 

  N 

(ii) __ -ia Él r‰nw bgÇa c.f.o. kâ¥ig f©Lão¡fî«. mj‰F 

  4 

 bjhl®òŸs kâ¥ng Q
1
 MF«. ï§F Q

1
 v‹gJ 

                       h      N 

   Q
1
  =  l  +  __  o__ - Cp 
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                     f       4 

ï§F, 

  l = Ñœ kâ¥ò,  Q
1 
-¡F bjhl®òilaJ 

  f = Q
1 
-‹ frequency MF« 

  h = ïilntis 

  C = Q
1
 -‹ c.f.-Æš K‹dhÈU¡F« kâ¥ò 

(iii) ïnjnghš, Q
3
 -ia f©l¿a 3N/4-iaÉl r‰nw bgÇa  

 c.f. kâ¥ig f©Lão¡f nt©L«. 

                       h      3N 

   Q
3
  =  l  +  __  o___ - Cp 

                    f        4 

ï§F, 

  l = Ñœ kâ¥ò,  Q
3 
-¡F bjhl®òilaJ 

  f = Q
3 
-‹ frequency MF« 

  h = ïilntis 

  C = Q
3
 -‹ c.f.-Æš K‹dhÈU¡F« kâ¥ò 

v.fh. 

 ÑœfhQ« m£ltizÆÈUªJ Q, D-ia f©l¿aî«. 

 kâ¥bg© 0.5 5-10 10-15 15-20 20-25 25-30 

 khztÇ‹ 4 6 8 12 7 2 

 v©Â¡if 

Ô®î : 

 kâ¥bg© khztÇ‹ Cumulative 

  v©Â¡if f.reg. (c.f.) 

 0-15 4 4 

 5-10 6 10 

 10-15 8 18 

 15-20 12 30 

 20-25 7 37 

 25-30 2 39 
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  39 

    N       39 

   __  =  ___  =  9.75 

    4   4 

 ï§F 9.75 -ia Él r‰nw bgÇa c.f. kâ¥ò 11.  ïj‰F bjhl®òila 

kâ¥bg© 5-10 MF«. vdnt, 

    l  =  5,       h  =  5,       f  =  6,      c  =  4 

                       h      N 

   Q
1
  =  l  +  __  o__ - Cp 

                     f       4 

                        5      39 

         =  5  +  __  o__ - 4p  =  9.79 

                     6       4 

ïnjnghš, Q
3 
-ia Ñœf©lthW fhzyh«. 

                       h      3N 

   Q
3
  =  l  +  __  o___ - Cp 

                     f        4 

 ï§F, 3N/4 = 29.25, ïijÉl r‰nw bgÇa c.f. kâ¥ò 30 MF«. mj‰F 

bjhl®òila kâ¥bg© 15-20. vdnt, 

    l  =  15,       h  =  5,       f  =  12,      c  =  18 

                         5      3 x 39 

   Q
3
  =  l5  +  __  o_____ - 18p  =  19.69 

                      12         4 

         Q
3
 - Q

1         
 19.69 - 9.79 

   Q.D.  =  _______  =  _________ 

     2     2 

    =  4.95 
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4.3 Mean Deviation k‰W« Standard Deviation : 

 (ika Éy¡f« k‰W« â£l Éy¡f«) 

  xi 

 __ ,  i = 1, 2, 3 ........... n  vÅš 

  fi 

 ika Éy¡f« (M.D.)  ruhrÇ (A)-ia bghW¤J Ñœf©lthW ïU¡F«. 

 ï§F, Fi  =  N  k‰W« 

 â£l Éy¡f«  (S.D.)  =   

Variance   

v.fh. 

 ruhrÇ kâ¥ãÈUªJ ÑœfhQ« m£ltizia ga‹gL¤â ika 

Éy¡f¤ij (M.D.) f©l¿aî«. 

 kâ¥bg©  0-10 10-20 20-30 30-40 40-50 

 khztÇ‹  5 8 15 16 6 

 v©Â¡if 









 

i

2X) - (Xi fi  
N

1
    









 

i

2X) - (Xi fi
N

1
    



51 
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v.fh. 

 ika Éy¡f¤ij eL¡nfh£oÈUªJ f©l¿aî«. 

 kâ¥bg©  0-10 10-20 20-30 30-40 40-50 

 khztÇ‹  5 8 15 16 6 

 v©Â¡if 

 

Ô®î : 

 kâ¥ ïil 

 bg© kâ¥ò fi c.f. l Xi-Md l fi l Xi-Md l 

  (Xi)  

 0-10 5 5 5 23 115 

 10-20 15 8 13 13 104 

 20-30 25 15 28 3 45 

 30-40 35 16 44 7 112 

 40-50 45 6 50 17 102 

   fi = 50   478 

    N       50 

  ï§F, __  =  ___  =  25 

     2   2 

 25 -ia Él r‰nw bgÇa c.f. kâ¥ò 28 MF«.  ïj‰F bjhl®òila 

kâ¥bg© 20-30 MF«. vdnt, 

                                h       N 

 eL¡nfhL (Median)  =  l  +  __  o__ - Cp 

                              f        2 

 ï§F   l  =  20,       h  =  10,       f  =  15,      c  =  13 

                  10     50 

 vdnt,      =  20  +  __  o__ - 13p  =  28 

                 15      2 

 vdnt, ika Éy¡f«  (M.D.)   =  








 

i

Md) - (Xi fi
N

1
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v.fh. 3 

 Ñœf©l m£ltizÆÈUªJ ruhrÇ k‰W« â£l Éy¡f¤ij 

fz¡»lî«. 

 taJ 20-30 30-40 40-50 50-60 60-70 70-80 80-90 

 cW¥ãd®fË‹ 4 6 8 12 7 2 

 v©Â¡if 

Ô®î : 

 taJ Xi fi    Xi-55 

    di _____ fidi fi di2 
     10 

 20-30 25 3 -3 -9 27 

 30-40 35 61 -2 -122 244 

 40-50 45 132 -1 -132 132 

 50-60 55 153 0 0 0 

 60-70 65 140 1 140 140 

 70-80 75 51 2 102 204 

 80-90 85 2 3 6 18 

   fi = 542  fidi = 15 fidi2 = 755 

 

      h 

 ï¥nghJ, ruhrÇ  X  =  __  fidi 

      N 

              10 

          =  55 + ___  (-15)  =  54.723 

             542 

 ïnjnghš, â£l Éy¡f« 

 

 

        =   11.87 

  





















 

i

2

22 fidi 
N

1
  - fidi 

N

1
  h    

141.067  
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4.4 Correlation k‰W« Regression 

4.4.1 K‹Diu : 

 ïªj m¤âaha¤â‹ _y« òŸËÆaš v¥go òŸË Étu§fË‹ 

msit RU¡» ïu©L fhuÂfS¡F ïilnaahd cwÉ‹ msit 

bjËthf cz®¤J«. nkY«, Regression-ia ga‹gL¤â K‹T£ona 

jftšfis m¿a Koí«. 

Correlation Analysis : 

tiuaiw : 

 Correlation v‹gJ ïu©L mšyJ ïu©o‰F nk‰g£l kh¿fS¡F 

ïilnaahd cwÉ‹ msit fh£L«. mjhtJ ïu©L kh¿fŸ 

ïU¡F«nghJ xU kh¿Æš V‰gL« kh‰w« v›thW mij rh®ªJŸs 

kh¿Æš V‰gL« v‹gij bjÇÉ¡F«. 

4.4.3 Karl Pearson’s Correlation N¤âu« 

        Cor. (X, Y) 

 r  =  ________ 

   x  y 

 ï§F, Cor. (X, Y) v‹gJ Covariance of X and Y 

  x - â£l Éy¡f« X-ia bghU¤J 

  y - â£l Éy¡f« Y-ia bghU¤J 

Correlation k‰W« Regression-‹ Fz§fŸ : 

1. Correlation kâ¥ò v¥bghGJ« (+1) k‰W« (-1)-‰F« eLÉšjh‹ 

mikí«. 

2. Regression-ÈUªJ Correlation-kâ¥ig Ñœf©l 

  r  =   bxy x byx 

 nkY« Correlation-‹ kâ¥ig bghU¤J Ñœf©lthW ÉtÇ¡fyh«. 

Case (i) : 

 r  =   1  v‹f. 

 ï›thW ïU¡F«nghJ bfhL¡f¥g£l kh¿fS¡F rÇahd cwî 

ïU¡»‹wJ vd Twyh«. ïij Ñœf©lthW gl¤â‹ _y« És¡fyh«. 
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Case (ii) : 

 r = -1 vÅš, bfhL¡f¥g£l kh¿fS¡fhd cwî jiyÑHhf 

ïU¡»‹wJ vd bfhŸsyh«. mij Ñœf©lthW gl¤â‹ _y« 

És¡fyh«. 

 

Case (iii) : 

 r = 0 vd¡ bfhŸf. 

 ïj‹ _y« eh« m¿tJ v‹dbtÅš, ïu©L kh¿fS¡fhd cwî 

ïšiy. mij ÑœfhQkhW gl¤â‹ _y« És¡fyh«. 
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v.fh. 

 Ñœf©l m£ltizÆÈUªJ És«gu bryîfS¡F« É‰gid¡F« 

cŸs gu°gu r«kªj¤ij (Correlation) fhzyh«. 

 És«gu bryî 7 10 9 4 11 5 3 

 É‰gid 12 14 13 5 15 7 4 

 (rhghu§fËš) 

 

nk‰f©l m£ltizÆÈUªJ 

            x 

 X  =  ____  =  7    k‰W« 

    n 

            y 

 Y  =  ____  =  10 

    n 
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4.4.3 Rank Correlation (ju gu°gu r«kªj«) : 

 ïu©L kh¿fS¡F ïilnaahd ju gu°gu r«kªjnk Rank 

Correlation vd miH¡f¥gL»‹wJ. ïij Ñœf©l Spearmann N¤âu¤â‹ 

_y« m¿ªJ bfhŸsyh«. 

v.fh. 

 

v.fh. 

 Ñœf©l m£ltizÆÈUªJ ju gu°gu r«kªj¤ij m¿aî«. 

 fÂj¤âš  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

 ju« 

 òŸËaaÈš 1 10 3 4 5 7 2 6 8 11 15 9 14 12 16 13 

 ju« 
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Ô®î : 

 fÂj¤âš òŸËÆaÈš di = Xi - Yi di2 

 Xi Yi 

 1 1 0 0 

 2 10 -8 64 

 3 3 0 0 

 4 4 0 0 

 5 7 -2 4 

 6 7 -1 1 

 7 2 5 25 

 8 6 2 4 

 9 8 1 1 

 10 11 -1 1 

 11 15 -4 16 

 12 9 3 9 

 13 14 -1 1 

 14 12 2 4 

 15 16 -1 1 

 16 13 3 9 

    136 

                   6di
2                                

 6 x 136 

  R  =  1 -  ______    =  1 -  _______ 

         n(n2-1)               16(256-1) 

                             
  816 

       =  1 -  _____  =  0.8 

          4080 
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4.4.5 Correlation k‰W« Regression-¡F« cŸs nt‰WikfŸ. 

 Correlation Regression 

1. Correlation MdJ cwÉ‹ ï§F ïu©L kh¿fS¡F 

 nfhz¤ijí« k‰W« ïilnaahd, kh¿fË‹ 

 âiriaí« ms¡»‹wJ. j‹ikia ms¡»‹wJ. 

2. ï§F ïu©L kh¿fS¡F ï§F kh¿fS¡F 

 ïilnaahd cwit ïilnaahd Äf¢ rÇahd 

 bjËthf ms¡»‹wJ. cwit ms¡»‹wJ. 

3. ïâš Fzf§fŸ ï§F Regression ika¥ 

 ika¥òŸË (Origin) k‰W« òŸËia rh®ªâU¡fhJ. Mdhš 

 msîfis (Scale) rh®ªâuhJ. msit rh®ªâU¡F«. 

4. ï§F v¥bghGJ« ïj‹ ï§F ïjDila cwî 

 kâ¥ò -1 ÈUªJ +1 tiu Ñœf©lthW ïU¡F«. 

 ïU¡F«. Y = oa + bx, 

  Y = a + bx + cx2 

5. ïij ga‹gL¤â ïij ga‹gL¤â rh®òila 

 bjhiyneh¡» (forecasting) kh¿fË‹ (dependent Variable) 

 m¿a ïayhJ. kâ¥ig, rh®g‰w kh¿fË‹ 

  (Independent Variable) 
  _y« m¿ayh«. 

4.4.7 Regression nfhLfŸ. 

 rhjhuz Regression Model-fS¡F Ñœf©lthW ïu©L tifahd 

ne®nfhLfŸ cŸsJ. 

 (i) X-MdJ Y-rh®ªJŸs 

 (ii) Y-MdJ X-ia rh®ªJŸs 

X-MdJ Y-ia rh®ªJŸs Regression nfhLfŸ 

 ïªj nfh£il Ñœf©lthW vGj ïaY«. 

 

ïnjnghš, Y-MdJ X-ia rh®ªJŸs ne®nfh£il Ñœf©lthW vGjyh«. 
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ï§F, X  -  X-bjhlÇ‹ T£L ruhrÇahF« 

  Y  -  Y-bjhlÇ‹ T£L ruhrÇahF« 

   x  -  X-‹ â£l Éy¡fkhF« 

   y  -  Y-‹ â£l Éy¡fkhF« 

  r  -  Correlation 

F¿¥ò : 

 byx k‰W« byx -ia Ñœf©lthW fhzyh«. 

 

v.fh. 

 ÑœfhQ« òŸËÉtu§fËÈUªJ, 

1. ïu©L tifahd Regression nfhLfis fh©f. 

2. Correlation kâ¥ig fh©f. 

3. tÂfÉaÈ‹ kâ¥bg©iz bghUshjhu¤â‹ kâ¥ò 30-Mf 

ïU¡F«nghJ fh©f. 

 tÂfÉaÈ‹  25 28 35 32 31 36 29 38 34 32 

 kâ¥bg© 

 bghUshjhu¤â‹  43 46 49 41 36 32 31 30 33 39 

 kâ¥bg© 
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1. Ô®î : 

 

 

ïij ga‹gL¤â ÑnH f©lthW ïu©L ne®nfhLfis fhz ïaY«. 

 X  on  Y 

 (X-X)  =  bxy (Y-Y) 

 (x-32)  =  0.2337 (Y-38) 

 X  =  -0.2337 Y + 40.8806 

 Y-on X 

 (Y-Y)  =  byx (X-X) 

 (Y-38)  =  -0.6643 (X-32) 
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 Y - 0.6643 X + 59.2576 

(2) Correlation-ia Ñœf©lthW fhzyh«. 

  r  =   byx x bxy 

     =   0.1552  =    0.394 

(3) bghUshjhu¤â‹ kâ¥bg© 39-Mf ïU¡F«nghJ, tÂfÉaÈ‹ 

kâ¥bg© Ñœf©l rk‹gh£oÈUªJ f©Lão¡f Koí«. 

 Y  =  -0.6643 x + 59.2576 

 Y  =  -0.6643 x 30 + 59.2576 

      =  39.32 

 Y    39 

RU¡fkhf 

 nk‰f©l m¤âaha¤âš kh¿fË‹ msit g‰¿í«, Correlation k‰W« 

Regression-ia g‰¿í« m¿ªnjh«. 

gÆ‰áfŸ : 

1. Ñœf©l m£ltiz¡F Quartile Deviation (Q.D.) k‰W« mj‹ 

Fzf§fisí« fh©f. 

 vil (in Kg) 59 53 52 58 54 55 60 

  Frequency 10 12 18 10 19 18 6 

2. Ñœf©l m£ltiz¡F Mean Deviation (M.D.) ruhrÇÆÈUªJ 

f©l¿aî«. 

 kâ¥bg© 0-10 10-20 20-30 30-40 40-50 

 khzt®fË‹ 8 5 25 6 6 

 v©Â¡if 

3. Ñœf©l m£ltizÆÈUªJ Mean Deviation (M.D.)-ia 

eL¡nfh£oÈUªJ (Median) fh©f. 

 kâ¥bg© 0-10 10-20 20-30 30-40 40-50 

 khzt®fË‹ 25 8 5 6 6 

 v©Â¡if 
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4. Correlation-‹ kâ¥ig ÑœfhQ« kh¿fS¡F fh©f. 

      X 100 200 300 400 500 600 700 

      Y 0.3 0.5 0.6 0.8 1 1.1 1.3 

5. g¤J khzt®fË‹ B.E. k‰W« M.E. nj®É‹ rjåj§fŸ  

ÑnH bfhL¡f¥g£LŸsJ. ïnj NœÃiyÆš xU khzt‹ 76% 

B.E.-š bg‰whš mt‹ M.E.-Æš v‹d rjåj« bgWth‹. 

 B.E. 65 58 40 67 72 48 54 76 54 66 

 M.E. 70 75 62 45 78 60 40 64 45 61 
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myF - 5 

F¿p£L v© k‰W« fhy¤ bjhl®fŸ 

(Index Numbers and Time Series) 

5.1 F¿p£L v©fŸ (Index Numbers) : 

tiuaiw : 

 F¿p£L v© v‹gJ xU òŸËÆaš msthF«. ïij ga‹gL¤â 

xU kh¿Æš V‰gL« kh‰w§fŸ k‰W« mij rh®ªjitfËš V‰gL« 

kh‰w§fis, fhy¤ij k‰W« mitfŸ mikªj ónfhs Ãiyia bghU¤J 

m¿aKoí«. 

5.1.1 F¿p£L v©Â‹ tiffŸ : 

 F¿p£L v©fËš Ãiwa tiffŸ cŸsd. mt‰iw Ñœf©lthW 

_‹W tifahf ãÇ¡f ïaY«. 

1. Éiy F¿p£L v© (Price Index) 

 gz¤â‹ kâ¥ig m¿a v¥bghGJ« Éiy¡ F¿p£L v© 

ga‹gL¤j¥gL»wJ. ïªj F¿p£L v©zhdJ k‰w bghU£fË‹ 

Éiyíl‹ xU F¿¥ã£l fhy¤âš x¥ã£L gh®¤j m¿a Ko»wJ. ïâY« 

ïu©L tifahd Éiy F¿p£L v©fŸ cŸsd. mjhtJ, bkh¤j Éiy 

F¿p£L v© (Wholesale Price Index Number) k‰W« ášyiw Éiy F¿p£L 

v© (Retail Price Index Number). ïâš bkh¤j Éiy F¿p£L v©Â‹ 

kh‰wkhdJ bkh¤j eh£o‹ bghJ ÉiyÆ‹ msÉš V‰gL« kh‰w¤ij 

fh£L«. ïnj nghš, ášyiw Éiy F¿p£L v©zhdJ ášyiw 

ÉiyÆš V‰gL« kh‰w¤ij bjÇÉ¡F«. 

2. msî F¿p£L v© (Quantitative Index) : 

 msî F¿p£L v©iz ga‹gL¤â bkh¤j  

c‰g¤â brŒa¥g£l bghU£fË‹ msî mšyJ  

ga‹gL¤j¥g£l bghU£fË‹ msÉš V‰gL« kh‰w¤ij m¿a Koí«. 

3. kâ¥ò F¿p£L v© (Value Index) : 

 ïªj F¿p£L v©iz ga‹gL¤â bkh¤j kâ¥ig xU F¿¥ã£l 

fhy¤â‰F vL¤J¡bfh©L, cjhuz¤â‰F vL¤J¡ bfh©l xU fhy¤âš 

cŸs kâ¥òl‹ x¥ã£L gh®¤J mâš V‰gL« kh‰w¤ij m¿a Koí«. 

F¿pLfŸ k‰W« F¿p£L v©fis mik¡F« KiwfŸ 

mo¥gil M©L (Base Year) 

 x¥ãLjY¡F vL¤J¡bfh©l cjhuz tUl« 

P
o
 - bghU£fË‹ Éiy mo¥gil M©il bghU¤J 

P
1
 - bghU£fË‹ Éiy el¥gh©il bghU¤J 
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Q
o
 - bghU£fË‹ msî cgnahf¥gL¤j¥g£lJ mšyJ th§»aJ 

mo¥gil M©il bghU¤jJ 

Q
1
 - bghU£fË‹ msî ga‹gL¤âaJ mšyJ th§»aJ el¥gh©il 

bghU¤J 

W - bghU£fS¡F©lhd vil mjDila K¡»a¤Jt¤ij bghU¤J 

P
01

 - mo¥gil M©o‰fhd Éiy F¿p£L v© mo¥gil M©il 

bghU¤J 

P
10

 - el¥gh©o‰fhd Éiy F¿p£L v© el¥gh©il bghU¤J 

Q
01

 - el¥gh©o‰fhd msî F¿p£L v© mo¥gil M©il bghU¤J 

Q
10

 - mo¥gil M©o‰fhd msî F¿p£L v© el¥gh©il bghU¤J 

 

msî F¿p£L v©iz f©l¿tj‰fhd tiffŸ : 

msî F¿p£L v©iz¡ fhQ« tÊfŸ 

 

 

5.1.2 Unweighted (Simple) 

 ïJ Äfî« vËjhd tÊahF«. ïâš É¤âahrkhd bghU£fË‹ 

Éiyfis el¥gh©il bghU¤J¡ T£o mij mo¥gil M©o‰fhd 

bkh¤j msthš tF¤J tU« Éilia 100-Mš bgU¡f nt©L«. 

mjhtJ, 

  P
1
 x 100 

 P
01

  =  ________ 

  P
0 

 

5.1.3 Simple Average Method 

 x›bthU bghUË‹ Éiy¤ bjhl®òfis jÅahf ruhrÇ fhQ« 

Kiw. 
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  P
1
 x 100        P 

 P
01

  =  _______  =  ____ 

  P
0                             

 N 

   _______ 

  N
 

 ï§F,  N - 0  bghU£fË‹ v©Â¡if. 

 ïâš bgU¡F¤ bjhliu T£L bjhlU¡F¥ gâš ga‹gL¤âdhš, 

ÑœfhQ« N¤âu¤ij ga‹gL¤jyh«. 

            P
1
 x 100 

 P
01

  =  antilog  qlog _______r 

    
           

 N 

            ___________ 

    N
 

   log (P) 

 
         

  =  antilog  q_______r 

    N 

5.1.4 Weighted Index Number 

 ïJ ïu©L tifahf¥ ãÇ¡f¥g£LŸsJ. mit, 

1. Weighted Aggregate 

2. Weighted Average Price Relative 

 ïâš Weighted Aggregate-‰fhd F¿pL v©iz fhz Ñœf©l áy 

K¡»akhd N¤âu§fË‹ bga®fŸ bfhL¡f¥g£LŸsJ. 

1. ny°ãa® tÊ (Laspyre’s Method) 

2. gh°¢á tÊ (Paasche’s Method) 

3. bgsÈ tÊ (Bowley’s Method) 

4. ã°[® tÊ (Fishers’s Method) 

5. kh®õš tÊ (Marshall’s method) 

6. bfšä° tÊ (Kelly’s Method)   k‰W« 

7. thš¢ tÊ (Walsch’s Method) 
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F¿¥ò : 

 F¿p£L v©iz fhz Ãiwa tÊKiwfŸ ïUªjhY« mt‰¿š 

áwªjij fhz ÑœfhQ« ïu©L nrhjidfis ga‹gL¤j¥gL»wJ. 

1. Time Reversal Test 

2. Factor Reversal Test 

5.1.5 bjhl® mo¥gil Kiw (Chain Base Method) 

 mo¥gilahdJ v¥bghGJ« kh¿nah mšyJ khwhknyh ïU¡f 

nt©L«. ïâš mo¥gil khwhkš ïU¡F«nghJ mo¥gilia jÉu k‰w 

mid¤J msîfS« khw mDkâ¡f¥gL«. mo¥gil khW« É»j¤âš 

cŸs fz¡Ñ£L Kiw, mjhtJ bjhl® mo¥gil KiwÆš x›bthU 

Kiwí« fz¡Ñ£o‰F njitahd el¥gh©il vL¤J¡bfh©L mj‰F 

njitahd mo¥gil M©il fz¡»l nt©L«. mjhtJ, x›bthU 

M©L« mo¥gil kh¿bfh©nl ïU¡F«. 

bjhl® mo¥gil   =  mo¥gil M©L X Kªija tUl bjhl® 

   Kiw           F¿p£L v© 

    ______________________________________ 

               100 

5.1.6 Ãiyahd mo¥gil Kiw 

 bghU£fŸ kh¿dhY« mo¥gil M©L khwhJ. 

5.1.7 Consumer Price Index (or) Cost of Living Index 

 ïâš ïu©L tifahd F¿p£L v© mik¡F« Kiw cŸsJ. 

 1)  Aggregate Method 

 2)  Family Budget Method 

1. Aggregate Method (or) Aggregate Expenditure Method 

 ïJ ny°ãa®° Kiwia rh®ªJŸsJ. ïJnt mâf msî 

ga‹gL¤J« KiwahF«. ïJ xU F¿¥ã£l FG¡fŸ ga‹gL¤J« 

bghU£fË‹ msî mo¥gil M©il bghU¤J v‹gnj Weight MF«. 

               P
1
 Q

0
 

 Consumer Price Index  =  _______  x  100 

                P
0
 Q

0
 

2. Family Budget Method 

 ïâš x›bthU FL«g¤â‹ bt›ntW bghU£fS¡F MF« bryit 

vilahf vL¤J¡ bfh©L fz¡»lyh«. 



70 

 

ï§F, V - vilÆ‹ msthF«. 

5.2 fhy¤bjhlÇ‹ MŒî (Time Series Analysis) 

 vªjbthU KobtL¡F« KiwÆY« bjhiyneh¡F v‹gJ Äfî« 

njit¥gL« fUÉahF«. xU áwªj bjhiyneh¡F v‹gJ, 

bjhiyneh¡Ftj‰F ga‹gL¤j¥gL« Mjhu¤ij bghU¤nj mikí«. 

ï§F fhy¤bjhl® v‹gJ rÇahd fhy¢ RH‰áÆš gâî brŒa¥gL« òŸË 

Égu« MF«. 

5.2.1 fhy¤bjhlÇ‹ cW¥òfŸ (Components of Time Series) 

 eh‹F tifahd cW¥òfŸ fhy¤ bjhl® MŒÉš cŸsJ. 

1. Secular Trend 

2. Cyclical Fluctuation 

3. Seasonal Variation 

4.  Irregular Variation 

Secular Trend : 

 kh¿fË‹ kâ¥ò Tonah mšyJ Fiwªnjh xU fhyf£l¤ij bghU¤J 

ïU¡F«. 

 (v.fh.) bjhl®ªJ ca®ªJ bfh©oU¡F« thœtj‰F  

MF« bryîfis ga‹gL¤Jnth® F¿p£L v©Âš gâî  

brŒtJ. 

Cyclical Fluctuation : 

 ïj‰F Äf¢áwªj cjhuz« Éahghu RH‰á KiwahF«. xU F¿¥ã£l 

fhy¢ RH‰áahš Éahghu« c¢r¤ij miltJ« ã‹ò mnj fhy RH‰áÆš 

Äfî« Ñœ neh¡» bjhLtJ« Cyclical Fluctuation vd Twyh«. 

Seasonal Variation : 

 ïJ xU tifahd xU tUl¤â‰FŸ V‰gL« kh‰w«. ïJ x›bthU 

tUlK« V‰gl¡ToajhF«. cjhuzkhf FË®ghd« É‰F« xU ÉahghÇ 

x›bthU tUlK« btÆš fhy¤ij j‹ Éahghu¤â‰F cfªj fhykhf 

fUJth®. 

Irregular Variation : 

 ïªj tifahd kh‰wkhdJ âObud V‰gL« kh‰w¤jhš V‰gL« 

ghâ¥ig F¿¡F«. ïªj tif kh‰w¤ij bjhiyneh¡F gh®itÆš m¿a 

ïayhJ. 
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5.2.2 Trend Analysis : 

 fhy¤bjhlÇš cŸs 4 tifahd cW¥òfËš Trend MdJ Ú©l fhy 

âiria cilaJ. ïâš òŸËÉtu§fis ga‹gL¤â mij ne®nfhlhf 

bghU¤â Trend-ia m¿a Koí«. mj‰F ÑœfhQ« 4 KiwfŸ 

ga‹gL¤jyh«. 

(1) Graphic or Free Hand Method 

 ïâš bfhL¡f¥g£l msit tiu¥gl (Graph) jhËš F¿¤J 

ne®nfhlhf bghU¤j Koí«. 

(2) Semi Average Method 

 bfhL¡f¥g£l òŸË Étu¤ij ïu©L gFâahf¥ ãÇ¤J mj‰F 

ruhrÇ f©Lão¤J, Kjš ruhrÇia mj‹ Kjš gFâÆš cŸs 

eL¡fhy¤â‰F neuhf tiugl¤âš F¿¡fyh«. ïnjnghš, ïu©lhtJ 

gFâÆš cŸs ruhrÇiaí« F¿¡fyh«. ï¥nghJ, tiugl jhËš ïu©L 

fhy¥gFâ¡F r«gªj¥g£l ïu©L òŸËfis fhzyh«. m›Éu©L 

òŸËfisí« ïiz¤jhš ek¡F njitahd Trend Line »il¡F«. 

(3) Moving Average Method 

 ïâš efU« msîfis nj®î brŒJ bfh©L, efU« TLjš 

ruhrÇfis (Moving Average)-ia¥ bgwyh«. ïij¥ ga‹gL¤â Trend Line-

ia tiuayh«. 

(4) Method of Least Square 

 ïªj Kiwia ga‹gL¤â ne®nfil bghU¤j Koí«. mj‰F 

c©lhd Ú£lš rk‹ghL (Linear Equation) Ñœf©lthW ïU¡F«. 

 Y  =  a + bx 

 vdnt, mj‰F r«kªj¥g£l rk‹ghLfŸ 

 Y  =  na + x 

 XY  =  a x + b x2 

v.fh. 

 xU á¿a bjhÊ‰rhiy nry¤âš cŸsJ. mâš bjhiy¡fh£á 

bg£o c‰g¤â brŒa¥gL»wJ. mt‰¿‹ tUlhªâu É‰gid v©Â¡if 

Ñœf©l m£ltizÆš cŸsJ. 

 tUl« 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

 É‰gid 42 50 61 75 92 111 120 127 140 138 

(i) ne®nfhil bghU¤Jf 

(ii) bjhiy¡fh£á bg£oÆ‹ Éahghu v©Â¡ifia 1998-« 

M©o‰F bjhiyneh¡» f©l¿aî«. 
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 Year X Y XY X2 

 1987 -9 42 -378 81 

 1988 -7 50 -350 49 

 1989 -5 61 -305 25 

 1990 -3 75 -225 9 

 1991 -1 92 -92 1 

 1992 1 111 -111 1 

 1993 3 120 360 9 

 1994 5 127 635 25 

 1995 7 140 980 49 

 1996 9 138 1242 81 

 Total 0 956 1978 330 

 

       956 

(1) a  =  Y  =  ___  =  95.6 

        10 

       XY      1978 

 b  =  Y  =  ____  =  ____  =   5.9939 

       X2        330 

 vdnt,  Y  =  95.6  +  5.9939 X 

 (ï§F 1991.5 = 0 vdî«, xU X = 0.5 tUl« vdî« 

vL¤J¡bfhŸs¥g£lJ). 

(2) ï§F X = 13 vd vL¤J¡ bfh©lhš 

       1998 - 1991.5      6.5 

         X  =  __________  =  ___  =  13 

               0.5              0.5 

         Y  =  95.6 + 5.9939 x 13 

   = 173.5  174 

RU¡fkhf 

 nk‰f©l m¤âaha¤âš F¿p£L v©Â‰fhd njitia g‰¿í«, 

mij fz¡»L« Kiwia g‰¿í« m¿ªnjh«. nkY« fhy¤ bjhl®ã‰fhd 

cW¥òfis g‰¿í« mâÈUªJ bjhiy neh¡FtJ v›thW vdî« 

És¡f¥g£lJ. 
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gÆ‰á : 

1. Ñœf©l m£ltizÆÈUªJ 

 tUl« 1990 1991 1992 1193 1994 1995 

 v©Â¡if 50 110 350 1020 1950 3710 

 (i) ne®nfh£L rk‹gh£il fh©f. 

 (ii) 1999-« M©o‰fhd v©Â¡ifia fhzî«. 

2. F¿p£L v©fis g‰¿ ÉÇthf ÉtÇ¡fî«. 

3. xU c‰g¤â brŒí« bjhÊ‰Tl¤â‹ c‰g¤âfŸ ÑnH m£ltiz 

gL¤j¥g£LŸsJ. mâÈUªJ ne®nfh£L rk‹gh£il fh©f. k‰W« 

2007-« M©o‰fhd c‰g¤âiaí« fz¡»Lf. 

 tUl« 1999 2000 2001 2002 2003 

 c‰g¤â 700 600 400 900 900 

 (MÆu§fËš) 
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