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JrV-JmoqdX, âc°Q> Z§. 2,
1139 gmB©Šg EŠñQ>|eZ,
H$moëhmnya-416001

àm. (S>m°.) Ama. Ho$. H$m_V
I/c A{YîR>mVm, {dkmZ d V§ÌkmZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) Eg. Eg. _hmOZ
I/c A{YîR>mVm, dm{UÁ` d ì`dñWmnZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àmMm ©̀ (S>m°.) nr. Ama. eodmio
I/c A{YîR>mVm, _mZd{dkmZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àmMm`m© (S>m°.) lr_Vr E_. ìhr. JwidUr
I/c A{YîR>mVm, Am§Va-{dÚmemIr` Aä`mg {dÚmemIm
{edmOr {dÚmnrR>, H$moëhmnya

S>m°. ìhr. S>r. Zm§XdS>oH$a
Hw$cg{Md,
{edmOr {dÚmnrR>, H$moëhmnya

lr. Or. Ama. nigo
I/c g§MmcH$, narjm d _yë`_mnZ _§S>i,
{edmOr {dÚmnrR>, H$moëhmnya

lr. ìhr. Q>r. nmQ>rc
{dÎm d coIm A{YH$mar,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) E_. E. AZwgo (gXñ` g{Md)
g§MmcH$, Xya{ejU H|$Ð,
{edmOr {dÚmnrR>, H$moëhmnya



(iv)

n  Aä`mg_§S>i : AW©emñÌ     n

l àm. S>m°. S>r. gr. Viwco
AW©emñÌ A{Y{d^mJ,
{edmOr {dÚmnrR>, H$moëhmnya

l S>m°. lr_Vr {dÚm H$Å>r
AW©emñÌ A{Y{d^mJ,
{edmOr {dÚmnrR>, H$moëhmnya

l S>m°. g§VmofHw$_ma ~~Zamd `mXd
XodM§X H$m°coO, AOw©ZZJa, {O. H$moëhmnya
{O. H$moëhmnya

l S>m°. ~mimgmom nm§Sw>a§J nmQ>rc
`ed§Vamd MìhmU H$m°coO, Bñcm_nya, {O. gm§Jcr

l S>m°. ZoVmOr ìhr. nmodma
H$_cm H$m°coO, H$moëhmnya

l àmMm ©̀ S>m°. {Zdmg OmYd
amOm {ed N>ÌnVr AmQ>©g A°ÊS> H$m°_g© H$m°coO,
_hmJm§d, {O. H$moëhmnya

l S>m°. Eg. E_. ^mogco
N>ÌnVr {edmOr H$m°coO, gmVmam

AÜ`j -----     S>m°. A{ZcHw$_ma H¥$îUamd dmdao
N>ÌnVr {edmOr H$m°coO, gmVmam

l S>m°. {dO` {^_mßnm XogmB©
amOfu emhÿ AmQ>©g A°ÊS> H$m°_g© H$m°coO, éH$S>r
{O. H$moëhmnya

l S>m°. {dO`Hw$_ma Amßnmgmho~ nmQ>rc
AmQ>©g A°ÊS> gm`Ýg H$m°coO, AmQ>nmQ>r,
{O. gm§Jcr

l àm. S>m°. {gÕmßnm {Q>ßnmÝZm ~mJcH$moQ>o
{S>nmQ>©_|Q> Am°\$ ñQ>S>rO BZ BH$m°Zm°{_Šg,
H$Zm©Q>H$ {dÚmnrR>, YmadmS> (H$Zm©Q>H$ amÁ`)

l S>m°. dm`. Eg. Jm`H$dmS>
{dqc½S>Z H$m°coO, gm§Jcr.

l àm. S>m°. Oo. E\$. nmQ>rc
Aj`, ~r-6, Vmam Q>ogogog, Eg.Eg.gr. ~moS>© amoS>,
g_«mQ> ZJa, H$moëhmnya

l S>m°. amhÿc e§H$aamd åhmonao
XodM§X H$m°coO, AOw©ZZJa, Vm. H$mJc, {O. H$moëhmnya
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àñVmdZm

e¡j{UH$ df© 2007 nmgyZ {edmOr {dÚmnrR> H$moëhmnya, `m§À`m dVrZo Xÿa{ejU H|$Ðm_m\©$V
~{h…ñW {dÚmÏ`mªZm Xÿa{ejU H$m ©̀H«$_ am~{dÊ`mV òV Amho. Ë`m AZwf§JmZo E_. E. ^mJ-2
AW©emñÌ `m dJm©À`m {dÚmÏ`mªgmR>r gZ 2018-19 nmgyZ gÌ nÕVr gwê$ hmoV Amho. Ë`m
AZwf§JmZo "gm§p»`H$s` Am{W©H$ {dícofU' `m {df`mMo ñd §̀…AÜ``ZmgmR>r ho nwñVH$ gÌ 3 gmR>r
{c{hco Amho. gXa nwñVH$mÀ`m coIZmgmR>r {edmOr {dÚmnrR>mÀ`m H$m ©̀joÌmVrc nXì ẁÎma {d^mJmV
AÜ``Z H$aUmè`m AZŵ dr d Vk coIH$m§H$Sy>Z `m {df`mÀ`m Aä`mgH«$_mZwgma Agcoë`m {d{dY
KQ>H$m§Mo coIZ H$ê$Z KoÊ`mV Amco Amho. `m nwñVH$mVrc {d{dY KQ>H$ {c{hVmZm gmYr d gmonr
^mfm, g§H$ënZmË_H$ ñnîQ>Vm, {df`mÀ`m AmH$cZmgmR>r VŠVo, H$moîQ>Ho$, J{UVr` gyÌo, AmH¥$Ë`m
BË`mXtMm dmna Ho$cocm Amho. dmMH$ d {dÚmÏ`mªZm g_Ooc Aer {df`mMr gmonr d gwQ>gwQ>rV
_m§S>Ur H$aÊ`mV Amcocr Amho. àË òH$ KQ>H$mÀ`m eodQ>r ñd §̀…AÜ``Z àíZ d Ë`m§Mr CÎmao {Xcocr
AmhoV. VgoM KQ>H$mÀ`m eodQ>r gamdmgmR>r ñdmÜ`m`, nm[a^m{fH$ eãX, joÌr` Aä`mgmgmR>r {df`
d A{YH$ dmMZmgmR>r g§X ©̂ J«§Wm§Mr gyMr {Xcocr Amho.

gm§p»`H$s` Am{W©H$ {dícofU `m {df`mVrc dU©ZmË_H$ {dícofU, Ag_{_Vr, n[a~c Am{U
dqeS>Vm, ghg§~§Y {dícofU, à{VnJ_Z {dícofU `m KQ>H$m§Mo g{dñVanUo {dícofU Ho$coco Amho.

gm§p»`H$s` Am{W©H$ {dícofU `m nwñVH$m_Ü ò {d{dY KQ>H$m§À`m {ddoMZmV AMyH$Vm AmUÊ`mMm
à`ËZ Ho$cocm Amho. na§Vw Ë`m_Ü ò H$m§hr C{Udm Agë`mg dmMH$ d {dÚmÏ`mªZr Ë`m Am_À`m
{ZXe©Zmg AmUyZ Úmì`mV. Ë`mMm Cn`moJ nwT>rc Amd¥Îmr A{YH$m{YH$ gwYm[aV H$aÊ`mgmR>r
{ZpíMVnUo hmoB©c. ho nwñVH$ nXdr, nXì ẁÎma d {d{dY ñnYm© narjm§À`m {dÚmÏ`mªZm Cn ẁŠV R>aoc
Agm Amåhmcm {dídmg Amho. gXa nwñVH$ nyU© H$aÊ`mgmR>r KQ>H$ coIH$m§Zr Oo n[al_ KoVco.
Ë`m~Ôc KQ>H$ coIH$m§Zm _Z…nyd©H$ YÝ`dmX. nwñVH$ àH$meZmgmR>r {edmOr {dÚmnrR>mMo àemgH$s`
A{YH$mar, H$_©Mmar, Xÿa{ejU {d^mJmVrc gd© A{YH$mar d H$_©Mmar `m§Zr Oo n[al_ KoVco
Ë`m~Ôc Ë`m§Mo _Z…nyd©H$ Am^ma.

(v)

S>m°. A{ZcHw$_ma H¥$îUamd dmdao
gh`moJr àmÜ`mnH$ d {d^mJà_wI,

AW©emñÌ {d^mJ,
N>ÌnVr {edmOr H$m°coO, gmVmam

n g§nmXH$ n

àm. Eg. Q>r. H$m|~S>o
gh`moJr àmÜ`mnH$,

AW©emñÌ A{Y{d^mJ,
{edmOr {dÚmnrR>, H$moëhmnya



gm§p»`H$s` Am{W©H$ {dícofU
E_. E. ^mJ-2 : Amdí`H$ nona-EC-5

Aä`mg KQ>H$m§Mo boIH$

boIH$ KQ>H$ H«$_m§H$

àm. e{eH$m§V n§{S>V n§MJëco 1, 2, 3, 4
AW©emñÌ {d^mJ, {edmOr {dÚmnrR>, H$moëhmnya

(vi)

Xÿa{ejU H|$Ð
{edmOr {dÚmnrR>,
H$moëhmnya

S>m°. A{ZcHw$_ma H¥$îUamd dmdao
gh`moJr àmÜ`mnH$ d {d^mJà_wI,

AW©emñÌ {d^mJ,
N>ÌnVr {edmOr H$m°coO, gmVmam

n g§nmXH$ n

àm. Eg. Q>r. H$m|~S>o
gh`moJr àmÜ`mnH$,

AW©emñÌ A{Y{d^mJ,
{edmOr {dÚmnrR>, H$moëhmnya



AZwH«$_{UH$m

1. dU©ZmË_H$ {dícofU 1

2. Agg{_Vr, n[a~c Am{U dqeS>Vm 94

3. ghg§~§Y {dícofU 141

4. à{VnJ_Z {dícofU 194

(vii)

KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$KQ>H$ H«$_m§H$ KQ>H$mMo erf©H$ nmZ H«$_m§H$



(viii)

n {dÚmÏ`mªZm gyMZm
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1. KQ>H$m_Ü ò H$m` {Xcoco Amho.

2. Vw_À`mH$Sy>Z H$m` Ano{jV Amho.

3. {d{eîQ> KQ>H$mdarc H$m ©̀ nyU© Ho$ë`mZ§Va Vwåhmcm H$m` _mhrV hmoÊ`mMr

Anojm Amho.

ñd §̀ _yë`_mnZmgmR>r àíZ {Xcoco AgyZ Ë`m§Mr Ano[jV CÎmaohr XoÊ`mV

Amcocr AmhoV. Ë`m_wio KQ>H$mMm Aä`mg `mo½` {XeoZo hmoB©c. Vw_Mr CÎmao

{chÿZ Pmë`mZ§VaM ñd §̀ AÜ``Z gm{hË`m_Ü ò {Xcocr CÎmao nmhm. hr Vw_Mr
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KQ>H$  1

dU©ZmË_H$ {díbofU
(Descriptive Analysis)

1.0 C{ÔîQ>o

1.1 àñVmdZm

1.2 H|$Ðr` àd¥Îmr

1.2.1 H|$Ðr` àd¥Îmr - AW© d g§H$ënZm

1.2.2 gamgarMr CÔrï>o

1.2.3 Mm§Jë`m gamgarÀ`m Amdí`H$Vm

1.3 H|$Ðr` àd¥ÎmrMr n[a_mUo

1.3.1 _mÜ`

1.3.2 _Ü`Jm qH$dm _Ü`_mZ

1.3.3 ~hþbH$ qH$dm ^yB©ï>H$

1.3.4 hamË_H$ qH$dm g§dmXr _mÜ`

1.3.5 ^y{_Vr` _mÜ`

1.4 AnñH$aU qH$dm {dMbZ

1.4.1 AnñH$aU - AW© d g§H$ënZm

1.4.2 AnñH$aU _mnZmMr CÔrï>o

1.4.3 Mm§Jë`m AnñH$aU qH$dm {dMbZ _mnH$mMo JwUY_©

1.5 AnñH$aUmMr qH$dm {dMbZmMr n[a_mUo

1.5.1 {dñVma

1.5.2 MVwW©H$ {dMbZ



2

1.5.3 _mÜ` {dMbZ

1.5.4 à_mU {dMbZ

1.6 gmam§e

1.7 nm[a^m{fH$ eãX

1.8 Amnbr àJVr Vnmgm CÎmao

1.9 ñdmÜ`m`

1.10 g§X^©

1.0 C{ÔîQo :-
{dÚmWu {_ÌmZm| `m KQ>H$mÀ`m AÜ``ZmZ§Va AmnUmg -

 H|$Ðr` àd¥ÎmrMr g§H$ënZm ñnï> hmoB©b.

 H|$Ðr` àd¥ÎmrÀ`m {d{dY n[a_mUm§Mo _mnZ H$aVm òB©b.

 {dMbZmÀ`m g§H$ënZoMm AW© g_OyZ KoVm òB©b.

 {dMbZmÀ`m {d{dY n[a_mUm§Mo _mnZ H$aVm òB©b.

1.1 àñVmdZm :-
{dÚmWu {_Ìhmo g§emoYZmÀ`m gd© Q>ßß`m§_Ü`o VÏ`m§Mo qH$dm _m{hVrMo {díbofU H$aUo gdm©V

Hw$eb Ago H$m_ Amho. _m{hVrMo qH$dm VÏ`m§Mo {díbofU Am{U {Zd©MZmÀ`m `m _hËdmÀ`m Q>ßß`m_Ü`o
_m{hVrda àH«$s`m H$aUo, _m{hVrMo g§nmXZ H$aUo, dJuH$aU H$aUo, gmaUrH$aU H$aUo `m§Mm g_mdoe
hmoVmo. _m{hVrÀ`m {díbofUmZ§Va Ë`m§Mm AW© bmdUo qH$dm {Zd©MZ H$aUo JaOoMo AgVo. _m{hVrMo
`mo½` àH$mao {Zd©MZ Am{U {díbofUmgmR>r g§emoYH$mg {d{dY àH$maÀ`m gm§p»`H$s` nÕVr Am{U
V§ÌmMo kmZ AgUo Amdí`H$ AgVo. O|ìhm _moR>çm à_mUmdarb g§»`mË_H$ AmH$S>odmarMo gmaUrH$aU,
{díbofU Am{U nS>Vmim H$aUo JaOoMo AgVo. Ë`mdoir g§emoYZmÀ`m hoVwZo gm§p»`H$s` V§ÌmMm qH$dm
nÕVrMm dmna H$aUo Cn`wº$ R>aVo. `mMm AW© Agm H$s, g§emoYH$mg {d{dY emóm§VJ©V g§emoYZ
H$aVmZm gm§p»`H$sMo kmZ AgUo JaOoMo AgVo. dñVwpñWVr {df`H$  _m{hVr d kmZ AdJV
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H$aÊ`mgmR>r gm§p»`H$s` nÕVrMm Cn`moJ Ho$bm OmVmo. AW©emó, H¥$fr, CÚmoJ, ì`mnma, g_mOemó,
d¡YH$emó, {ejUemó `m_Ü ò VÏ`m§Mo {díbofU d {Zd©MZ H$arV AgVmZm gm§p»`H$s` nÕVrMm
_moR>çm à_mUmV dmna Ho$bm OmVmo. 1890 _Ü ò AW©Vk Amë\«o$S> _m{Q>©Z `m§Zr Ë`m§À`m nwñVH$mV
AW©emór` {díbofUmV gm§p»`H$sMo _hÎd {deX Ho$bobo Amho. EImÚm XoemÀ`m AW©ì`dñWo_Yrb
{d{dY Am{W©H$ àíZm§Mo {ZamH$aU H$aÊ`mgmR>r Am{U Ë`m àíZm§Zm g_OyZ KoÊ`mgmR>r gm§p»`H$s`
V§ÌmMm Cn`moJ hmoVmo. AW©emó ho EH$ gm_m{OH$ emó Amho Ë`m_wio AW©emñÌmVrb {d{dY emIm§_Ü`o
CXm. H¥$fr AW©emó, Am¡Úmo{JH$ AW©emó, l_mMo AW©emó, bmoH$g§»`memó, ~±qH$J, {dÎmr`
~mOma, Am§Vaamï>́r` AW©emó, H$ë`mUmMo AW©emó, n`m©daUmMo AW©emó B. _Ü ò g§emoYZ H$arV
AgVmZm g§emoYH$mbm qH$dm {Z`moOZH$mambm `m {d{dY g§»`memór` V§ÌmMm Aä`mg H$aUo JaOoMo
AgVo. åhUOoM AW©emór` qH$dm gm_m{OH$ emómVrb g§emoYZmV VÏ`m§Mo qH$dm _m{hVrMo gm§p»`H$s`
{díbofU H$aÊ`mgmR>r AZoH$ nÕVrMm Adb§~ Ho$bm OmVmo. Ë`mVrb _hÎdnyU© nÕVr åhUOo H|$Ðr`
àd¥ÎmrMr n[a_mUo, {dMbZmMr n[a_mUo, ghg§~§Y {díbofU, à{VJ_Z {díbofU, g§̂ mì`Vm {ddaU,
H$mb_mbm {díbofU, J¥hrV H¥$Ë`mMo n[ajU B. hmo`. `m {d{dY gm§p»`H$s` nÕVrÀ`m ghmæ`mZo
g§emoYH$mg g§H$brV Ho$boë`m _mhrVrda qH$dm VÏ`m§da àH«$s`m H$aUo, dJuH$aU H$aUo, gmaUrH$aU
H$aUo Am{U {Zd©MZ H$aUo eŠ` hmoVo Am{U Ë`mAmYmao g§emoYZ àH$ënmMr qH$dm {df`mMr nS>VmiUr
H$aÊ`mgmR>r {ZîH$f© Am{U AZw_mZ H$mTy> eH$Vmo. darb {d{dY gm§p»`H$s` V§Ìm_Yrb H|$Ðr` àd¥ÎmrMr
n[a_mUo Am{U {dMbZmMr n[a_mUo `m V§Ìm~Ôb gImob MMm© `m àñVwV KQ>H$mV AmnU H$aUma
AmhmoV.

1.2 H|$Ðr` àd¥Îmr (Central Tendency)
1.2.1 AW© d g§H$ënZm

H|$Ðr` àd¥ÎmrMr n[a_mUo "H|$Ðr` àd¥Îmr' Am{U "n[a_mUo' `m XmoZ eãXm§Mm g§̀ moJ Amho.
_moR>çm à_mUmdarb AmH$S>odmar_YyZ EH$ _yë` qH$dm g§»`m Or g§nyU© AmH$S>odmarMo à{V{ZYrËd
H$aVo qH$dm H$ê$ eH$Vo Ago _yë` qH$dm g§»`m åhUOo "H|$Ðr` àd¥Îmr' qH$dm "gamgar' hmò . H|$Ðr`
àd¥ÎmrÀ`m _XVrZo Á`m {d{dY H$maUm_wio AmH$S>odmarV ~Xb hmoV AmhoV Ë`m§À`m H$maUmMm emoY
KoVm `oVmo Am{U {d{dY _yë`m§Mr VwbZm H$aUo eŠ` hmoVo. gamgar qH$dm H|$Ðr` àd¥ÎmrÀ`m ghmæ`mZo
AmH$S>odmarMr Jw§VmJw§V H$_r H$aUo gmono OmVo Am{U VwbZm H$aVm `oVo. H|$Ðr` àd¥Îmr qH$dm gamgarÀ`m
ì`m»`m nwT>rb à_mUo H$aVm òVrb.
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H|$Ðr` àd¥ÎmrÀ`m ì`m»`m :

Kmof Am{U Mm¡Yar `m§À`m _Vo, ""gamgar hr EH$ Aer gmYr A{^ì`º$s Amho H$s,
Á`m_Ü`o EH$ Jw§VmJw§VrMm JQ> qH$dm g_wh qH$dm _moR>çm g§»`mMo dmñV{dH$ n[aUm_ H|$ÐrV Agob.''

H«$moH$gQ>Z Am{U H$mCS>Z `m§À`m eãXmV, ""g§nyU© dJm©Mo qH$dm g_whmMo à{V{ZYrËd H$aUmar
Am{U H|$Ðr` _yë` ì`º$ H$aUmar gamgar hr EH$ g§»`m AgVo. g§nyU© loUr_Ü ò Vr H$moR>oVar AgVo
`m g§»`obm _Ü`dVu qH$dm H|$Ðr` _yë`mMo _mnH$ Ago åhUVmV.''

WmoS>Š`mV Ago åhUVm òB©b H$s, EImÚm _Ü`dVu g§» òÀ`m AmOw~mOybm BVa g§»`mMr
Jmoim hmoÊ`mMr àd¥Îmr AgVo Vrbm H|$Ðr` àd¥Îmr Ago åhUVmV.

1.2.2 gamgarMr C{Ôï>o (Objectives of Averaging)

gamgarMr CÔrï>o nwT>rbà_mUo AmhoV.

1) g_whmMo à{V{ZYrËd H$aUo : gamgar g_whmVrb gd© d¡{eîQ>çm§Mo à{V{ZYrËd H$aVo.
åhUOoM Oa AmnUmg g_whmnmgyZ H$mhr {ZînÎmr H$mT>md`mMr Agob Va Vr gamgarnmgyZ
H$mT>Vm `oVo.

2) _m{hVrMo g§{járH$aU H$aUo : gamgarÀ`m ghmæ`mZo AmnUmg g§nyU© _m{hVrÀ`m _w»`
d¡{eîQ>çmMo gmYo Am{U g§{já {ddaU àmá hmoVo.

3) VwbZm H$aÊ`mg _XV H$aUo : gamgarÀ`m ghmæ`mZo g§nyU© AmH$S>odmar EH$ _yë` qH$dm
g§» òn`ªV H$_r H$aVm `oVo Á`mMm Cn`moJ VwbZmË_H$ Aä`mg H$aÊ`mgmR>r hmoVmo. CXm.
XmoZ XoemÀ`m à{V ì`º$s CËnÞ qH$dm XaS>moB© CËnÞmMr VwbZm H$ê$Z AmnU H$moUVm Xoe
lr_§V Amho `m~m~V {ZîH$f© H$mTy> eH$Vmo.

4) YmoaU {Z{_©Vr H$aÊ`mgmR>r _XV H$aUo : gamgarÀ`m ghmæ`mZo noT>rbm ì`dgm` {dH${gV
H$aÊ`mg _XV hmoVo qH$dm XoemÀ`m AW©ì`dñWobm {dH${gV H$aÊ`mV _XV hmoVo.

5) BVa gm§p»`H$s` {díbofUmbm AmYma V`ma H$aUo : _mÜ` {dMbZ, àMaU JwUm§H$,
ghg§~§Y JwUm§H$, H$mb_mbm {díbofU, {ZX}em§H$ `mgmaIr BVa gm§p»`H$s` gmYZo gamgarda
AmYmarV AgVmV.
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1.2.3 Mm§Jë`m gamgarÀ`m Amdí`H$Vm (Requisites of a Good Average)

AmXe© qH$dm Mm§Jë`m H|$Ðr` àd¥ÎmrÀ`m n[a_mUmV nwT>rb JwUY_© Agmdo bmJVmV.

1) gwb^Vm : gamgarMo _wb^yV d¡{eîQ>ço ho Amho H$s, gamgar hr _mnUmg gmonr Am{U
AZwH$aU H$aÊ`mgmR>r gmonr Agbr nm{hOo.

2) à{V{ZYrËd : gamgar hr g§nyU© _m{hVrMo à{V{ZYrËd H$aUmar Agbr nm{hOo.

3) H$R>moa n[a^mfm : gamgar hr H$R>moanUo n[a^mfrV Agbr nm{hOo. Vgo Agë`mg Ë`mÀ`m
_yë`mV ApñWaVm Zgob Am{U Zoh_r EH$m g§»`oV Ë`mMo _yë` Agob.

4) ~rOJ{UVr` àH«$s`m : gamgar `m nwT>rb ~rOJ{UVr` àH«$s`m H$aÊ`mgmR>r gj_ Agë`m
nm{hOoV.

5) ñnï> Am{U pñWa ì`m»`m qH$dm n[a^mfm : Mm§Jë`m gamgarMr ì`m»`m hr ñnï>
Am{U pñWa Agbr nm{hOo.

6) n[anyU© g§»`m : Mm§Jbr gamgar EH$ n[anyU© g§»`m Agmdr.

7) Z_wÝ`mVrb MT>CVmamMo n[aUm_ : Z_wÝ`mVrb MT>CVmam_wio gamgar à^m{dV hmoD$ Z ò.
CXmhaUmW© Oa ^mV CËnmXZmMo {d{dY Z_wZo KoVë`mg `m Z_wÝ`mMo _mÜ` qH$dm gamgar
g_mZ Agmdr.

8) Ag_{_VrZo à^mdrV Z hmoUo : {dVaUmVrb Ag_{_Vr_wio à^mdrV Z hmoUmar gamgar
Mm§Jbr gamgar hmò , `mCbQ>, Oa gamgar Ag_{_Vr_wio à^mdrV Pmbr Va Vo `mo½`
à{V{ZYrËd Zgob.

9) MbmÀ`m gd© _yë`m§da AmYmarV : Ooìhm EImXr gamgar KQ>H$mÀ`m gd© _yë`mda
AmYmarV AgVo Voìhm Iao à{V{ZYrËd H$aVo AÝ`Wm Vr Mm§Jbr gamgar ZgVo.

10) Q>moH$mÀ`m _yë`mMm H$_r à^md : Mm§Jë`m gamgarZo AZmdí`H$ _yë`m§Zr A`mo½`[aË`m
à^mdrV hmoD$ Z`o. à^mdrV Pmë`mg Vo Iao à{V{ZYrËd hmoUma Zmhr.

11) AmboI nÕVrZo _yë` emoYVm `oUo : ~rOJ{UVr` nÕVr~amo~a AmboI nÕVrZo _yë`
emoYVm òUmar gamgar Mm§Jbr gamgar AgVo.

12) Iwë`m Q>moH$mÀ`m dJmªVamgmR>r gamgar H$mT>Vm `oUo : AZoH$ {dVaUmV Q>moH$ ho Iwbo
AgVmV åhUyZ Mm§Jbr gamgar Ë`mg åhUVm òB©b Or Iwë`m Q>moH$mÀ`m dJmªVamgmR>r gwÕm
H$mT>Vm `oVo.
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1.3 H|$Ðr` àd¥ÎmrMr n[a_mUo (Measures of Central Tendency) :-
H|$Ðr` àd¥ÎmrMo n[a_mU hm EH$ AmH$S>m AgVmo Omo g§nyU© AmH$S>odmarMo à{V{ZYrËd H$aVmo

Or EH$m {d{eï> g§Mm_Ü`o AgVo. Aem àH$maÀ`m H|$Ðr` àd¥ÎmrÀ`m n[a_mUmbm H|$Ðr` pñWVrMo
_mnH$ Ago åhUVmV. H|$Ðr` àd¥ÎmrÀ`m _mnH$m_Ü`o qH$dm n[a_mUm_Ü`o gd©gmYmaUnUo nwT>rb
_mnH$m§Mm dmna Ho$bm OmVmo.

1. _mÜ` qH$dm J{UVr` _mÜ` (Arithmetic Mean or Average).

2. _Ü`Jm (Median).

3. ~hþbH$ qH$dm ^yB©ï>H$ (Mode).

4. ^y{_Vr` _mÜ` qH$dm ^m¡{_VrH$ _mÜ` (Geometric Mean).

5. g§dmXr _mÜ` (Harmonic Mean).

1.3.1 _mÜ` qH$dm J{UVr` _mÜ` (Arithmetic Mean or Average)

_mÜ` qH$dm J{UVr` _mÜ` ho g§nyU© AmH$S>odmarMo à{V{ZYrËd H$aUmao gdm©V à{gÕ _mnH$
Amho. _mÜ` ho H|$Ðr` àd¥ÎmrMo AË`§V gmono _mnH$ qH$dm n[a_mU Amho. g§H$brV Ho$boë`m
AmH$S>odmarÀ`m gd© _yë`m§Mr ~oarO H$ê$Z Ë`m g§»`obm EHy$U KQ>H$m§À`m g§»`oZo ^mJ {Xë`mg
J{UVr` _mÜ` qH$dm _mÜ` {_iVo. J{UVr` _mÜ`mg g_m§Va _mÜ` Agohr åhUVmV. AemàH$mao
J{UVr` _mÜ` åhUOo MbmVrb nXm§À`m _yë`m§À`m ~oaOobm Ë`m§À`m g§»`oZo ^mJUo hmo`.

_mÜ` qH$dm J{UVr` _mÜ` = 
gd© KQH$mÀ§ `m _ëy `mM§ r ~ arO

KQH$m§Mr g»§ `m


=

N
X

X

  X   = _mÜ` qH$dm J{UVr` _mÜ`

  X  = gd© KQ>H$m§À`m _yë`m§Mr ~oarO

    N = KQ>H$m§Mr g§»`m

~o
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J{UVr` _mÜ` _mnUmÀ`m nÕVr :-

gamgarMo kmZ H$ê$Z KoÊ`mgmR>r gm§p»`H$s` loUrMr Amdí`H$Vm AgVo. AW©emóm_Ü`o
qH$dm g_mOemór` g§emoYZm_Ü ò gm_mÝ`nUo VrZ nX_mbm qH$dm loUtMm dmna Ho$bm OmVmo. Ë`m
loUr qH$dm nX_mbmVrb J{UVr` _mÜ` _mnUmÀ`m nÕVr nwT>rbà_mUo AmhoV.

I) gmÜ`m qH$dm ì`º$sJV nX_mboVrb J{UVr` _mÜ`.

II) I§{S>V nX_mboVrb J{UVr` _mÜ`.

III) g§VV nX_mboVrb J{UVr` _mÜ`.

I) gmÜ`m qH$dm ì`º$sJV nX_mboVrb J{UVr` _mÜ`

(Arithmetic Mean in Simple or Individual Series)

gmÜ`m qH$dm ì`º$sJV nX_mboV qH$dm loUr_Ü`o àË òH$ g§»`m d A§H$mMo doJdoJio AmH$S>o
{Xbo OmVmV. åhUOoM O|ìhm ì`º$sJV KQ>H$m§Mr _yë`o {Xbobr AgVmV, V|ìhm Ë`m loUrg ì`º$sJV
nX_mbm qH$dm loUr Ago åhUVmV.

CXmhaU : Imbrb AmH$S>odmar_Ü ò 10 ì`º$sMo à{V{XZ {_iUmao CËnÞ ê$n`m_Ü`o {Xbobo Amho,
Ë`mAmYmao J{UVr` _mÜ` H$mT>m.

ì`º$s 1 2 3 4 5 6 7 8 9 10

à{V{XZ CËnÞ 250 370 810 290 400 580 700 620 530 610

CÎma : J{UVr` _mÜ` H$mT>VmZm àË`j qH$dm AàË`j nÕVrMm dmna Ho$bm OmVmo.

A) àË`j nÕVr (Direct Method) :

àË`j nÕVrV J{UVr` _mÜ` H$mT>VmZm nwT>rb gyÌmMm dmna Ho$bm OmVmo.


=

N
X

X
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darb gyÌm_Ü`o, X    = X ~ma Ago dmMbo OmVo

   = {g½_m qH$dm g_oeZ (~oarO)

 X  = KQ>H$m§À`m _yë`m§Mr ~oarO

N   = KQ>H$m§Mr g§»`m

gyÌmÀ`m ghmæ`mZo CXmhaU nwT>rbà_mUo gmoS>{dVm òB©b.

ì`º$s à{V{XZ CËnÞ

1 250

2 370

3 810

4 290

5 400

6 580

7 700

8 620

9 530

10 610

N = 10  x  = 5160

J{UVr` _mÜ`   


=
N

X
X

   
5160
10

  516X  ê$.

 J{UVr` _mÜ`  516X  ê$.
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B) AàË`j nÕVr (Indirect Method) :

AàË`j nÕVrg J¥hrV _mÜ` nÕVr Ago gwÕm åhUVmV. AàË`j nÕVr_Ü ò AmnUmg
gwê$dmVrg {Xboë`m AmH$S>odmarg MT>Ë`m qH$dm CVaË`m H«$_mZo bmdmd`mg hdr. Ë`mZ§Va gd©
_yë`m§À`m _Ü`dVu _yë`mMm J¥hrV _mÜ` _mZyZ Ë`mnmgyZ {Xboë`m àË`oH$ g§» òMo {dMbZ H$mT>mdo
bmJVo. (CXm. {dMbZ = KQ>H$mMo _yë` - J¥hrV _mÜ`) Ë`mZ§Va Imbrb gyÌmMm dmna H$ê$Z
gyÌmV `mo½` Ë`m qH$_Vr R>odyZ CÎma H$mT>mdo bmJVo.

gyÌ :  J{UVr` _mÜ`   
= A

N
d

X

darb gyÌmV,  A = J¥hrV _mÜ` qH$dm H$mën{ZH$ _mÜ`

 d = KQ>H$m§Mo _yë` - J¥hrV _mÜ`  = X – AA

d = {dMbZmMr ~oarO

 N = KQ>H$m§Mr g§»`m

darb gyÌmÀ`m _XVrZo CXmhaU Imbrbà_mUo gmoS>{dVm `oB©b. gd©àW_ gd© KQ>H$m§Mo
_yë` MT>Ë`m H«$_mZo _m§Sy>Z KoD$ d 530 `m _Ü`dVu _yë`mnmgyZ {dMbZ KoD$Z.

ì`º$s à{V{XZ CËnÞ (X) d = X – A

1 250 – 280

4 290 – 240

2 370 – 160

5 400 – 130

9 530 0

6 580 50

10 610 80

8 620 90

7 700 170

3 810 280

d  = – 140
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`oWo N = 10,  A = 530,  d  = – 140

gyÌ  


= A
N
d

X


 

140
530

10

= 530 – 14

    X = 516

II) I§{S>V nX_mboVrb J{UVr` _mÜ` (Arithmetic Mean in Discreate Series)

I§{S>V nX_mbobm Ag§VV nX_mbm Agohr åhUVmV. Ooìhm _yë`m§Mr Ë`m§À`m dma§dmarVogh
_m§S>Ur Ho$br OmVo Voìhm Ë`m nX_mbog I§S>rV nX_mbm qH$dm loUr Ago åhUVmV. `m nX_mboV
_yë`mMr dma§dmarVm åhUOo EImXo _yë` {OVŠ`m doim `oVo {VVH$s g§»`m _yë`mÀ`m g_moa {bhrbr
OmVo. I§{S>V nX_mboMo CXmhaU nwT>rbà_mUo XoVm òB©b.

CXmhaU : nwT>o {Xboë`m AmH$S>odmar_Ü`o AW©emó {df`mV {dÚmÏ`mªZm {_imbobo JwU Xe©{dbo
AmhoV, Ë`mAmYmao J{UVr` _mÜ` H$mT>m.

AW©emó {df`mMo JwU 30 40 50 60 70 80 90

{dÚmWu g§»`m 5 6 10 20 15 8 6

CÎma : I§{S>V nX_mboV J{UVr` _mÜ` H$mT>VmZm àË`j nÕVr qH$dm AàË`j nÕVrMm dmna Ho$bm
OmVmo.

A) àË`j nÕVr (Direct Method) :

I§S>rV nX_mboV àË`j nÕVrZo J{UVr` _mÜ` H$mT>VmZm nwT>rb gyÌmMm dmna Ho$bm OmVmo.

  

=
N

f X
X
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darb gyÌm_Ü`o, X  = J{UVr` _mÜ`

f = KQ>H$m§Mr dma§dm[aVm

X = KQ>H$mMo _yë`

N = KQ>H$m§Mr g§»`m

  f X  = dma§dmarVm Am{U KQ>H$m§À`m _yë`mÀ`m JwUmH$mamMr ~oarO

darb gyÌmÀ`m ghmæ`mZo CXmhaU nwT>rbà_mUo gmoS>{dVm òB©b.

g_Om AW©emó {df`mVrb JwU åhUOo X Am{U {dÚmWu g§»`m åhUOo f.

AW©emó JwU (X) {dÚmWu g§»`m (f) f X

30 5 150

40 6 240

50 10 500

60 20 1200

70 15 1050

80 8 640

90 6 540

N = 70 4320

darb VŠË`mdê$Z N = 70 Am{U   f X  = 4320 `m qH$_Vr gyÌm_Ü ò R>odyZ.

  

=
N

f X
X

 
4320
70



 61.71X

 AW©emó {df`mVrb {dÚmÏ`mªÀ`m JwUmMo J{UVr` _mÜ` 61.71 Amho.
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B) AàË`j nÕVr (Indirect Method)

I§S>rV nX_mboV AàË`j nÕVrZo J{UVr` _mÜ` H$mT>VmZm nwT>rb gyÌmMm dmna Ho$bm
OmVmo.




  

= A
N
f d X

X

darb gyÌm_Ü`o, X  = J{UVr` _mÜ`

A = J¥hrV _mÜ`

f = dma§dmarVm

dX = J¥hrV _mÜ`mnmgyZ _yë`mMo {dMbZ ()

  f dX = dma§dmarVm Am{U J¥hrV _mÜ`mnmgyZ _yë`mMo {dMbZ `m§À`m JwUmH$mamMr ~oarO

N f   = KQ>H$m§Mr g§»`m

AW©emó {df`mVrb {dÚmÏ`mªMo JwU åhUOo X Am{U {dÚmWu g§»`m åhUOo f _mZyZ
Am{U J¥hrV _mÜ` 60 _mZyZ Vº$m nwT>rbà_mUo {bhrVm òB©b.

X f dx = (X – A) f d X

30 5 – 30 – 150

40 6 – 20 – 120

50 10 – 10 – 100

60 20 0 0

70 15 10 150

80 8 20 160

90 6 30 180

N = 70    f d X  = 120

darb VŠË`mdê$Z A = 60, N = 70 Am{U    f d X  = 120 {h _yë`o nwT>rb gyÌmV R>odyZ.
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J{UVr` _mÜ`,   



  

= A
N
f d X

X

   
120

60
70

 

    = 60 + 1.71

 61.71X

 AW©emó {df`mVrb {dÚmÏ`mªÀ`m JwUm§Mo J{UVr` _mÜ` 61.71 Amho.

III) g§VV nX_mboVrb J{UVr` _mÜ` (Arithmetic Mean in Continuous Series)

nX_mboMm {Vgam àH$ma åhUOo g§V§V nX_mbm qH$dm loUr hmò . `m loUrV qH$dm nX_mboV
{d{^Þ KQ>H$m§Mo _yë` {ZpíMV g§»`o_Ü`o Z XoVm Vo dJmªVamV (Class Intervals) {Xbo OmVo.
åhUOoM `m nX_mboV _yë`m§Mo JQ> d Ë`m§Mr dma§dmarVm {Xbobr AgVo. g§VV nX_mboV J{UVr`
_mÜ` H$mT>VmZm gd©àW_ dJmªVamMo dJ©_Úo (Mid Value) H$mT>mdo bmJVo Am{U g§VV nX_mbm
I§{S>V nX_mboV ê$nm§VarV H$amdr bmJVo. dJ©_Ü ò H$mT>VmZm dJmªVamVrb bKwÎm_ _yë` Am{U _hÎm_
_yë` `m§Mr ~oarO H$ê$Z Ë`mbm XmoZZo (2) ^mJ Úmdm bmJVmo. dJmªVamMm dJm©_Ü` {_imë`mZ§Va
Ë`mMm Am{U g§~§{YV dma§dmarVoMm JwUmH$ma H$amdm bmJVmo d Ë`mZ§Va gyÌmÀ`m ghmæ`mZo J{UVr`
_mÜ` H$mT>Vm òVmo.

CXmhaU : AmH$S>odmarÀ`m ghmæ`mZo EH$m _hm{dÚmb`mVrb àmÜ`mnH$m§À`m d`mMo J{UVr` _mÜ`
H$mT>m.

d` (df©) 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60

àmÜ`mnH$m§Mr g§»`m 1 3 4 7 8 9 2 1

CÎma : g§VV nX_mboV J{UVr` _mÜ` H$mT>VmZm àË`j nÕVr qH$dm AàË`j nÕVrMm dmna Ho$bm
OmVmo.



14

A) àË`j nÕVr (Direct Method)

g§V§V nX_mboV àË`j nÕVrZo J{UVr` _mÜ` H$mT>VmZm nwT>rb gyÌmMm dmna Ho$bm OmVmo.

J{UVr` _mÜ` :

  M
=

N

f
X

darb gyÌm_Ü`o : X  = J{UVr` _mÜ`

f  = dma§dmarVm

M = dJ©_Ü`

N = KQ>H$m§Mr g§»`m qH$dm dma§dmarVoMr ~oarO ( f )

  Mf = dma§dmarVm Am{U dJ©_Ü`mÀ`m JwUmH$mamMr ~oarO

darb gyÌmÀ`m ghmæ`mZo CXmhaU nwT>rbà_mUo gmoS>{dVm `oB©b. d` åhUOo X Am{U
àmÜ`mnH$m§Mr g§»`m åhUOo f _mZyZ dJ©_Ü` H$mTy>Z Ë`mMm dma§dmarVogmo~V JwUmH$ma H$ê$Z fM

H$mT>mdo.

X f M f M

20-25 1 22.5 22.5

25-30 3 27.5 82.5

30-35 4 32.5 130.0

35-40 7 37.5 262.5

40-45 8 42.5 340.0

45-50 9 47.5 427.5

50-55 2 52.5 105.0

55-60 1 57.5 57.5

35 1427.5
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darb VŠË`mdê$Z N = 35 Am{U  Mf  = 1427.5 `m qH$_Vr gyÌm_Ü ò R>odyZ

J{UVr` _mÜ`,

  M
=

N

f
X

  
1427.5

35


 40.78X

 H$m°boO_Yrb àmÜ`mnH$m§À`m d`mMo J{UVr` _mÜ` 40.78 Amho.

B) AàË`j nÕVr (Indirect Method)

g§VV nX_mboV AàË`j nÕVrV J{UVr` _mÜ` H$mT>VmZm nwT>rb gyÌmMm dmna Ho$bm
OmVmo.

J{UVr` _mÜ`,




 M
= A

N
f

X

darb gyÌm_Ü`o, X  = J{UVr` _mÜ`

A = J¥hrV _mÜ`

f = dma§dmarVm

   d M = J¥hrV _mÜ`mnmgyZ dJ©_Ü`mMo {dMbZ

 Mfd = dma§dmarVm Am{U J¥hrV _mÜ`mnmgyZ dJ©_Ü`mMo {dMbZ `m§À`m

  JwUmH$mamMr ~oarO.

darb gyÌmÀ`m ghmæ`mZo CXmhaU nwT>rbà_mUo gmoS>{dVm `oB©b. d` åhUOo X Am{U
àmÜ`mnH$m§Mr g§»`m f _mZyZ dJ©_Ü` M H$mTy>Z Ë`mMo J¥hrV _mÜ` (A) nmgyZ {dMbZ H$mTy>Z
Ë`mMm Am{U dma§dmarVoMm JwUmH$ma H$ê$Z.
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X f M d M f d M

20-25 1 22.5 – 15 – 15

25-30 3 27.5 – 10 – 30

30-35 4 32.5 – 5 – 20

35-40 7 37.5 0 0

40-45 8 42.5 5 40

45-50 9 47.5 10 90

50-55 2 52.5 15 30

55-60 1 57.5 20 20

N = 35  Mfd  = 115

darb VŠË`mdê$Z N = 35, A = 37.5,  Mfd  = 115 `m qH$_Vr gyÌm_Ü ò R>odyZ.

J{UVr` _mÜ`



 M

= A
N
fd

X

 
115

37.5
35

X

 37.5 3.2X

 40.7X

 H$m°boO_Yrb àmÜ`mnH$m§À`m d`mMo J{UVr` _mÜ` 40.7 Amho.

g§VV loUrÀ`m BVa H$mhr {deof ~m~r (Other special cases of continuous series)

g§VV loUrÀ`m Mma {deofŸ~m~r AmhoV Ë`m nwT>rbà_mUo AmhoV.

1. AndOu nX_mbm (Exclusive Series)

2. g_mdoer nX_mbm (Inclusive Series)

3. Iwë`m Q>moH$mMo dJmªda Agbobr nX_mbm (Open Ended Intervals Series)

4. g§M`r nX_mbm (Cumulative Series)
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1) AndOu nX_mbm (Exclusive Series)

g§VV nX_mboVrb dJmªVam_Ü`o Ooìhm EH$m dJm©Mr Cƒ qH$dm daMr _`m©Xm hr nwT>rb
dJm©Mr {ZåZ qH$dm ImbMr _`m©Xm AgVo V|ìhm Ë`m nX_mbog AndOu nX_mbm Ago åhUVmV.
CXmhaUmW© : 10-20,  20-30,  30-40,  40-50, ....... `mgmaIr nX_mbm. `m àH$maÀ`m nX_mboVrb
J{UVr` _mÜ` H$mT>Ê`mMr à{H«$`m `mnyduM AmnU Aä`mgbr Amho.

2) g_mdoer nX_mbm (Inclusive Series)

g§V§V nX_mboVrb dJm©Vam_Úo O|ìhm EH$m dJm©Mr Cƒ qH$dm daMr _`m©Xm {h nwT>rb
dJm©Mr {ZåZ qH$dm ImbMr _`m©Xm ZgVo Voìhm Ë`m nX_mbog g_mdoer nX_mbm Ago åhUVmV.
CXmhaUmW© 5-9, 10-14, 15-19, 20-24, 25-29, ....... `mgmaIr nX_mbm hmo`. Aem àH$maÀ`m
nX_mboV J{UVr` _mÜ` H$mT>VmZm EH$m dJm©Mr Cƒ _`m©Xm hr nwT>À`m dJm©À`m {ZåZ _`m©Xo_Úo
EH$ Mm \$aH$ Agë`m_wio AmnUmg gd© dJm©À`m {ZåZ _`m©XoVyZ 0.5 dOm H$amdo bmJVmV Am{U
Cƒ _`m©XoV 0.5 {_idmdo bmJVmV. Ë`m_wio AmnUmg g_mdoer nX_mboMo AndOu nX_mboV
ê$nm§Va H$aUo eŠ` hmoVo.

g_mdoe nX_mboV J{UVr` _mÜ` H$mT>Ê`mMr àH«$s`m AmnU nwT>rb CXmhaUmÀ`m ghmæ`mZo
g_OyZ KoD$`m.

CXmhaU : nwT>rb {Xboë`m _m{hVrÀ`m AmYmao J{UVr` _mÜ` H$mT>m.

dJmªVa 4-6 7-9 10-12 15-19 20-24 25-29 22-24

dma§dmarVm 1 3 7 15 11 3 2

CÎma : g_mdoer nX_mboV J{UVr` _mÜ` H$mT>Ê`mMr gd©àW_ g_mdoer nX_mbm AndOu nX_mboV
ê$nm§VarV H$amdr bmJVo.

g_Om J¥hrV _mÜ` (A) 14 _mZyZ i = 3.
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dJmªVa dJ©_Ü` (M) dma§dmarVm (f) d M f d M

3.5-6.5 5 1 – 9 – 9

6.5-9.5 8 3 – 6 – 18

9.5-12.5 11 7 – 3 – 21

12.5-15.5 14 15 0 0

15.5-18.5 17 11 3 33

18.5-21.5 20 3 6 18

21.5-24.5 23 2 9 18

N = 42  Mfd  = 21

darb VŠË`mdê$Z, A = 14, N = 42,  Mfd  = 21.




 M
= A

N
fd

X

  
21

14
42

 

   = 14 + 0.5

14.5X

 J{UVr` _mÜ` 14.5 Amho.

3) Iwë`m Q>moH$mMo dJmªVa Agbobr nX_mbm (Open Ended Intervals Series)

Iwë`m Q>moH$mMo dJm©Va Agboë`m nX_mbm åhUOo Aem nX_mbm EH$Va gwê$dmVrÀ`m
dJm©Mr ImbMr _`m©Xm qH$dm eodQ>À`m dJm©Mr daMr _`m©Xm qH$dm XmoÝhr {Xbobo ZgVmV.

CXmhaU :

dJmªVa 20 nojm H$_r 20-30 30-40 40-50 50-60 60-70 70 nojm OmñV

dma§dmarVm 6 10 24 28 14 5 3
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CÎma : g_Om gd© dJm©À`m dJmªVamMr bm§~r 10 Agob Va gdm©V N>moQ>o dJmªVa 10-20 hmoB©b
Am{U gdm©V _moR>o dJmªVa 70-80 hmoB©b Am{U g_Om J¥hrV _mÜ` (A) 45 _mZbo.

dJmªVa (CI) dma§dmarVm (f) dJ©_Ü` (M) d M f d M

10-20 6 15 – 30 – 180

20-30 10 25 – 20 – 200

30-40 24 35 – 10 – 240

40-50 28 45 0 0

50-60 14 55 10 140

60-70 5 65 20 100

70-80 3 75 30 90

N = 90  Mfd  = – 290

darb VŠË`mdê$Z A = 45,  Mfd  = – 290, N = 90.

gyÌ,  



 M

= A
N
fd

X

 
290

45
90


 

  = 45 – 3.22

       41.78X

 J{UVr` _mÜ` 41.78 Amho.

4) g§M`r nX_mbm (Cumulative Series)

g§M`r nX_mbm XmoZ àH$maÀ`m AgVmV.

1. nojm bhmZ qH$dm da Zmhr (Less than or not above)

2. nojm _moR>m qH$dm Imbr Zmhr (More than or not below)
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CXmhaU : Imbrb {Xboë`m _m{hVrÀ`m AmYmao J{UVr` _mÜ` H$mT>m.

dJmªVa 50 nojm 60 nojm 70 nojm 80 nojm 90 nojm 100 nojm
Imbr Imbr Imbr Imbr Imbr Imbr

dma§dmarVm 3 11 34 59 72 80

CÎma :  g§M`r nX_mboV J{UVr` _mÜ` H$mT>VmZm gd©àW_ nX_mboMo AndOu nX_mboV ê$nm§Va
H$amdo bmJVo d Ë`mZ§Va J{UVr` _mÜ` H$mT>mdo bmJVo.

g_Om J¥hrV _mÜ` (A) 75 Amho.

dJmªVa (CI) dma§dmarVm (f) dJ©_Ü` (M) d M f d M

40-50 3 45 – 30 – 90

50-60 8 = 11 – 3 55 – 20 – 160

60-70 23 = 34 – 11 65 – 10 – 230

70-80 25 = 59 – 34 75 0 0

80-90 13 = 72 – 59 85 10 130

90-100 8 = 80 – 72 95 20 160

N = 80 190

darb VŠË`mdê$Z A = 75,  Mfd  = 190, N = 50.

gyÌ,  



 M

= A
N
fd

X

 
190

75
80


 

 = 75 – 2.375

        72.625X

 J{UVr` _mÜ` 72.625 Amho.



21

CXmhaU : Imbrb _m{hVrÀ`m AmYmao J{UVr` _mÜ` H$mT>m.

JwU {dÚmWu g§»`m JwU {dÚmWu g§»`m

0 nojm da 80 60 nojm da 28

10 nojm da 77 70 nojm da 16

20 nojm da 72 80 nojm da 10

30 nojm da 65 90 nojm da 8

40 nojm da 55 100 nojm da 0

50 nojm da 43

CÎma : g§M`r nX_mboV J{UVr` _mÜ` H$mT>VmZm gd©àW_ nX_mboMo AndOu nX_mboV ê$nm§Va
H$amdo bmJVo Am{U Ë`mZ§Va J{UVr` _mÜ` H$mT>mdo bmJVo. g_Om J¥hrV _mÜ` (A) 55 Amho.

JwU (CI) dma§dmarVm (f) dJ©_Ü` (M) d M f d M

0-10 3 = 80 – 77 5 – 50 – 150

10-20 5 = 77 – 72 15 – 40 – 200

20-30 7 = 72 – 65 25 – 30 – 210

30-40 10 = 65 – 55 35 – 20 – 200

40-50 12 = 55 – 43 45 – 10 – 120

50-60 15 = 43 – 28 55 0 0

60-70 12 = 28 – 16 65 10 120

70-80 6 = 16 – 10 75 20 120

80-90 2 = 10 – 8 85 30 60

N = 80  Mfd  = – 580
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darb VŠË`mdê$Z, A = 55,  Mfd  = – 580, N = 80

gyÌ, 



 M

= A
N
fd

X

    


 
580

55
80

X

=  55 – 7.25

         47.75X

 J{UVr` _mÜ` 47.75 Amho.

gmonmZ qH$dm MaU {dMbZ nÕVr (Step Deviation Method)

J{UVr` _mÜ` H$mT>VmZm H$mhr doim AàË`j nÕVr_Ü`o {dMbZ d M qH$dm dX ho EH$m
gm_mÝ` g§»`oZo (h) ^mJ OmUmao AgVo. Aemdoir d M qH$dm dx ho gm_mÝ` g§»`oZo ^mJ XodyZ

Iwn N>moQ>o qH$dm g§{já H$aVm `oVo. 
 Md
h

 qH$dm 
dX
h

 åhUOoM d M' qH$dm dX' Ago g§{já ê$n

`oVo. Aemdoir _mÜ` H$mT>Ê`mMo gyÌ ho nwT>rb à_mUo AgVo.

gyÌ,   


 
 M'

= A
N
fd

X i

`oWo X  = J{UVr` _mÜ`

A = J¥hrV _mÜ`

 f = dma§dmarVm

N = f  = EHy$U g§»`m

 i = gm_mÝ` g§»`m

    d M' = dJ© J¥hrV _Ü`mnmgyZ dJ©_Ü`mMo {dMbZ KoD$Z Ë`mg gm_mÝ` g§»`oZo ^mJ
     {Xë`mZ§Va `oUmar g§»`m qH$dm _yë`

  M'fd  = dma§dmarVm Am{U `m§À`m JwUmH$mamMr ~oarO.
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CXmhaU : nwT>rb dma§dmarVm {dVaUmnmgyZ J{UVr` _mÜ` H$mT>m.

dJmªVa 0-10 10-20 20-30 30-40 40-50

dma§dmarVm 7 10 15 10 8

CÎma : g_Om J¥hrV _mÜ` (A0 25 _mZyZ).

JwU (CI) dma§dmarVm (f) dJ©_Ü` (M) d M d M' f d M'

0-10 7 5 – 20 – 2 – 14

10-20 10 15 – 10 – 1 – 10

20-30 15 25 0 0 0

30-40 10 35 10 1 10

40-50 8 45 20 2 16

N = 50  M'fd  = 2

darb VŠË`mdê$Z, A = 25, N = 50, i = 10,  M'fd  = 2.

gyÌ, 


 
 M'

= A
N
fd

X i

      
2

25 10
50

  

20
25

50
 

= 25 + 0.4

     25.4X

 J{UVr` _mÜ` 25.4 Amho.
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J{UVr` _mÜ`mMo JwU-Xmof (Merits and Demerits of Arithmetic Mean)

JwU (Merits) :

J{UVr` _mÜ`mMo JwU nwT>rbà_mUo AmhoV.

1. J{UVr` _mÜ`mMr JUZm A{Ve` gmYr d gmonr Amho.

2. J{UVr` _mÜ` H$mT>Ê`mMr àH«$s`m {h {ZpíMV AgVo.

3. J{UVr` _mÜ` ho {Xboë`m _m{hVrÀ`m gd© {Z[ajUmda AmYmarV AgVo.

4. J{UVr` _mÜ` H$mT>ë`mZ§Va àJ J{UVr` {H«$`m qH$dm ~¡OrH$ H«$s`m H$aVm òVmV.

5. J{UVr` _mÜ` ho Z_wÝ`mVrb ~Xbm_wio H$_r à^mdrV hmoVo.

Xmof (Demerits) :

J{UVr` _mÜ`mMo Xmof nwT>rbà_mUo AmhoV.

1. J{UVr` _mÜ` ho {Za{jUmÀ`m AmYmao qH$dm AmboImÛmao H$mT>Vm òV Zmhr.

2. J{UVr` _mÜ`mMm _hÎdmMm Xmof åhUOo _hÎm_ _yë` Am{U Ý`yZÎm_ _yë` `mMm J{UVr`

_mÜ`mda n[aUm_ hmoVmo.

3. J{UVr` _mÜ` ho Ho$di g§»`mË_H$ gm_J«rgmR>rM Cn`moJr R>aVo. JwUmË_H$ gm_J«rgmR>r

Cn`moJr R>aV Zmhr Ogo ~wÕr_Îmm, Yw_«nmZmMr gd` B.

4. Ooìhm dJmªVa ho Iwbo AgVmV Voìhm J{UVr` _mÜ` H$mT>Vm òV Zmhr.

5. Oa gm_J«rVrb H$mhr ~m~r hadë`m AgVrb qH$dm kmV ZgVrb Va J{UVr` _mÜ`

H$mT>Vm `oV Zmhr.

J{UVr` _mÜ`mMo darbà_mUo Xmof Agbo Varhr AW©gmór` g§emoYZm_Ü`o gamgar CËnÞ

qH$dm XaS>moB© CËnÞ, gamgar Z\$m, gamgar IM©, _m{gH$ {dH«$s, gamgar àmár B. Mo _mnZ

H$aVmZm J{UVr` _mÜ`mMm Cn`moJ hmoVm. åhUyZ J{UVr` _mÜ`mMo AW©emór` g§emoYZmMo _hÎd

ZmH$maVm òV Zmhr.



25

1.3.2 _Ü`Jm qH$dm _Ü`_mZ (Median)

{dÚmWu {_Ìhmo AmnUmg _m{hV Amho H$s, J{UVr` _mÜ` ho Ho$di g§»`mË_H$ gm_J«rgmR>rM
Cn`moJr R>aVo. na§Vw gw§XaVm, àm_m{UH$nUm, ~wÕr_Îmm, dmX{ddmX B. H$m¡eë`mgma»`m JwUmË_H$
gm_J«rgmR>r _mÜ`mMm Cn`moJ hmoV Zmhr. J{UVr` _mÜ`mÀ`m `m Xmofmda _mV H$aÊ`mgmR>r _Ü`Jm
Am{U ~hþbH$ `mMm dmna Ho$bm OmVmo. _Ü`Jm hr H$moUË`mhr nX_mboVrb Agm q~Xy H$s, Omo g§nyU©
loUrbm XmoZ g_mZ ^mJm_Ü ò {d^m{OV H$aVmo. åhUOoM {Xboë`m EHy$U _yë`m§Mr qH$dm KQ>H$m§Mr
_m§S>Ur MT>Ë`m qH$dm CVaË`m H«$_mZo Ho$br AgVm ~amo~a _Ü`^mJr `oUmè`m KQ>H$m§À`m qH$_Vrg
Ë`m gm_J«rMr _Ü`Jm Ago åhUVm `oB©b. H|$Ðr` àd¥ÎmrÀ`m n[a_mUmVrb _Ü`Jm qH$dm _Ü`m§H$
qH$dm _Ü`Jm ho EH$ n[a_mU Amho.

Eb. Ama. H$moÞa `m§À`m _Vo, ""_Ü`Jm ho KQ>H$ loUr_Ü`o Ago nX_yë` Amho H$s, Oo
KQ>H$ loUrbm ~amo~a XmoZ ^mJm_Ü`o {d^mOZ H$aVo. Ë`mVrb EH$m ^mJmVrb gd© _yë`o _Ü`Jm nojm
bhmZ AgVmV Am{U Xwgè`m ^mJmVrb gd© _yë ò _Ü`Jmnojm _moR>r AgVmV.''

WmoS>Š`mV Ago åhUVm `oB©b H$s, {Xboë`m nX_mboVrb gd© KQ>H$m§Mr _m§S>Ur MT>Ë`m AJa
CVaË`m H«$_mZo Ho$ë`mg _Ü`^mJr òUmam KQ>H$ åhUOo _Ü`Jm hmo`.

_Ü`Jm _mnZmÀ`m nÕVr (Methods of Measuring Median)

_Ü`Jm _mnZmÀ`m {d{dY loUrVrb nÕVr nwT>rbà_mUo AmhoV.

1. gmYr qH$dm ì`º$sJV nX_mboVrb _Ü`Jm.

2. I§{S>V nX_mboVrb _Ü`Jm.

3. g§VV nX_mboVrb _Ü`Jm.

1) gmYr qH$dm ì`º$sJV nX_mboVrb _Ü`Jm

(Median in Simple or Individual Series)

gmÜ`m nX_mboV _Ü`Jm H$mT>VmZm EHy$U KQ>H$m§Mr g§»`m g_ qH$dm {df_ Agy eH$Vo.
Oa nX_mboVrb KQ>H$m§Mr g§»`m {df_ Agob Va gd©àW_ Ë`m nX_mboVrb gd© KQ>H$ MT>Ë`m
qH$dm CVaË`m H«$_mZo _m§S>bo AgVm _Ü`^mJr òUmar g§»`m _Ü`Jm AgVo. åhUOoM Ooìhm nX_mboVrb

KQ>H$m§Mr g§»`m (N) AgVo Voìhm 
N 1

2
 

 
 

 `m H«$_m§H$mÀ`m nXmMo _yë` _Ü`Jm AgVo.
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CXmhaU : Imbrb {Xboë`m _m{hVrÀ`m AmYmao _Ü`Jm H$mT>m.

35   37   38  49  24  28  55  43  41   22   29

CÎma : `m {R>H$mUr KQ>H$m§Mr g§»`m N = 11 {df_ Amho. Ë`m_wio AmnU gd©àW_ {Xbobr nX_mbm
MT>Ë`m H«$_mZo _m§Sy>Z KoD$.

22   24  28  29  35  37  38  41  43  49  55

_Ü`Jm     (M) = 
N 1

2
 

 
 

 ì`m KQ>H$mMo _yë`

= 
11 1

2
 

 
 

 ì`m KQ>H$mMo _yë`

= 
12
2

 
 
 

 ì`m KQ>H$mMo _yë`

= 6 ì`m KQ>H$mMo _yë`

_Ü`Jm   (M) = 37

{Xboë`m nX_mboV Oa KQ>H$m§Mr g§»`m g_ Agob Va _Ü`^mJr EH$M KQ>H$ Z òVm XmoZ
KQ>H$ `oVmV. Aemdoir {Xboë`m nX_mboVrb gd© KQ>H$m§Zm MT>Ë`m qH$dm CVaË`m H«$_mZo _m§Sy>Z
_Ü`^mJr Agboë`m XmoZ KQ>H$m§À`m _yë`m§Mr ~oarO H$ê$Z Ë`mg XmoZZo ^mJyZ gamgar H$mT>ë`mg Oo

_yë` {_iVo Ë`mg _Ü`Jm Ago åhUVmV. Aemdoir 
N
2

 
 
 

 ì`m KQ>H$mMo _yë` Am{U 
N 1

2
 

 
 

ì`m KQ>H$mMo _yë` `mnmgyZ _Ü`Jm _yë` H$mT>bo OmVo.

CXmhaU : nwT>rb {Xboë`m AmH$S>odmarÀ`m ghmæ`mZo _Ü`Jm H$mT>m.

12   25   18   11   29   22   28   32   44   35

CÎma : `m CXmhaUmV KQ>H$m§Mr g§»`m N = 10 g_ Amho. Ë`m_wio AmnU gd©àW_ nX_mbm
MT>Ë`m H«$_mZo _m§Sy>Z KoD$.

11    12    18    22   25   28    29    32   35   44
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_Ü`Jm 
N
2

 
 
 

 ì`m KQ>H$m§Mo _yë` d 
N 1

2
 

 
 

 ì`m KQ>H$m§Mo _yë` `mMr gamgar AgVo.

N
2

 
 
 

ì`m KQ>H$m§Mo _yë` = 
10
2

 
 
 

 ì`m KQ>H$m§Mo _yë`

= 5 ì`m KQ>H$mMo _yë`

N
2

 
 
 

 ì`m KQ>H$mMo _yë`= 25

N
2

 
 
 

 ì`m KQ>H$mMo _yë`= 
10+1

2
 
 
 

 ì`m KQ>H$mMo _yë`

= 
11
2

 
 
 

 ì`m KQ>H$mMo _yë`

= 5.5 ì`m KQ>H$mMo _yë`

N 1
2
 

 
 

 ì`m KQ>H$mMo _yë` = 28

åhUOoM 5 ì`m KQ>H$mMo _yë` = 25

6 ì`m KQ>H$mMo _yë` = 28

åhUyZ, _Ü`Jm (M) = _Ü`^mJÀ`m KQ>H$mMr gamgar

  
25 28

2




        
53
2



    _Ü`Jm (M) = 26.5

2) I§{S>V nX_mboVrb _Ü`Jm (Median in Discrete Series)

{dÚmWu {_Ìhmo J{UVr` _mÜ` H$mT>VmZm AmnU nm{hbo H$s, Á`m nX_mboV _yë`m§Mr
dma§dmarVm Xe©{dUmar g§»`m {Xbobr AgVo, Ë`mg I§{S>V nX_mbm Ago åhUVmV. I§{S>V nX_mboV
_Ü`JmMo _mnZ nwT>rb à_mUo H$aVm òB©b.
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CXmhaU : nwT>rb AmH$S>odmardê$Z _hm{dÚmb`rZ {dÚmÏ`mªÀ`m C§MrMr _Ü`Jm H$mT>m.

C§Mr (B§M) (X) 61 62 64 66 65 67 63

{dÚmWu g§»`m (f) 11 20 10 18 17 13 21

CÎma : àW_ {Xboë`m nX_mboVrb _yë`m§Mr _m§S>Ur MT>Ë`m H«$_mZo H$ê$Z g§~§{YV dma§dmarVm {bhÿZ

dma§dmarVoÀ`m ghmæ`mZo g§{MV dma§dmarVm H$mT>Uo. Ë`mZ§Va 
N 1

2
 

 
 

 ì`m KQ>H$mÀ`m _yë`mdê$Z

_Ü`Jm H$mT>Uo.

C§Mr (x) {dÚmWu g§»`m (f) g§{MV dma§dmarVm (f)

61 11 11

62 20 31

63 21 52

64 10 62

65 17 79

66 18 97

67 13 110

gyÌ,  _Ü`Jm, M = 
N 1

2
 

 
 

ì`m KQ>H$mMo _yë`

  = 
110 1

2
 

 
 

 ì`m KQ>H$mMo _yë`

  = 
111
2

 ì`m KQ>H$mMo _yë`

  = 55.5 ì`m KQ>H$mMo _yë`

       M = 64

 _¿`Jm = 64.
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_Ü`JoMo _yë` g§{MV dma§dm[aVoV emoYVmZm gd©àW_ Ë`mÀ`mnojm _moR>o qH$dm g_mZ òUmao
_yë` emoYmdo bmJVo Am{U Ë`m _yë`mbm AImoaoIrV H$amdo bmJVo. darb CXmhaUmV _Ü`Jm 55.5
dm KQ>H$ Amho. Ë`mÀ`m d _moR>r g§{MV dm§admarVm 62 Amho. 61 dm KQ>H$ 74 Agë`m_wio
_Ü`Jm 64 EdT>r Amho.

3) g§V§V nX_mboVrb _Ü`Jm (Median in Continuous Series)

{dÚmWu  {_Ìhmo AmnUmg _m{hVr Amho H$s, Ooìhm _yë`m§Mo JQ> qH$dm dJ© d Ë`m§Mr
g§~§{YV dma§dmarVm {Xbobr AgVo Voìhm Ë`m nX_mbog g§VV nX_mbm Ago åhUVmV.

g§VV nX_mboV _Ü`Jm H$mT>Ê`mgmR>r nwT>rb gyÌmMm dmna Ho$bm OmVmo. g§V§V nX_mboV
_Ü`Jm H$mT>Ê`mgmR>r gd©àW_ _Ü`Jm JQ> emoYmdm bmJVmo. Ë`mgmR>r nwT>rb gyÌmMm dmna Ho$bm
OmVmo.

_Ü`Jm JQ> qH$dm dJ© = 
N
2

 
 
 

 ì`m KQ>H$mMo _yë`

_Ü`Jm JQ> qH$dm dJ© _m{hV Ho$ë`mZ§Va nwT>rb gyÌmMm Cn`moJ H$ê$Z _Ü`Jm _moObr OmVo.

_Ü`Jm (M) = 
N

C
2(M) = L i

f


 

darb gyÌm_Ü`o,

L = _Ü`Jm JQ>mVrb Ý`yZV²_ _yë`

N = f  = EHy$U KQ>H$m§Mr g§»`m (dma§dmarVm)

f = _Ü`Jm JQ>mMr qH$dm dJm©Mr dma§dmarVm

C = _Ü`Jm JQ>mÀ`m nyduÀ`m JQ>mMr g§{MV dma§dmarVm

i = _Ü`Jm JQ>mMo qH$dm dJm©Mo dJmªVa (_hÎm_ _yë` Ý ỳZÎm_ _yë`)
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CXmhaU : AmH$S>odradê$Z EH$m H$m°boO_Yrb {ejH$m§À`m d`mMr _Ü`Jm H$mT>m.

d` (df©) 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60

{ejH$m§Mr g§»`m 2 4 5 7 8 9 3 2

CÎma : g§VV nX_mboV _Ü`Jm H$mT>Ê`mgmR>r gd©àW_ _Ü`Jm JQ> qH$dm dJ© emoYmdm bmJVmo.
Ë`mgmR>r {Xboë`m _m{hVrÀ`m AmYmao g§{MV dma§dmarVm H$mT>mdr bmJVo.

d` (X) {ejH$m§Mr g§»`m (f) g§{MV dma§dmarVm (Cf)

20-25 2 2

25-30 4 6

30-35 5 11

30-40 7 18

40-45 8 26

45-50 9 35

50-55 3 38

55-60 2 40

N = f  = 40

  _Ü`Jm JQ> qH$dm dJ© = 
N
2

 
 
 

 ì`m KQ>H$mMo _yë`

= 
40
2

 
 
 

 ì`m KQ>H$mMo _yë`

= 20 ì`m KQ>H$mMo _yë`

  _Ü`Jm JQ> qH$dm dJ© = 40 – 45

darb VŠË`mV gd©àW_ 20 dm KQ>H$ Á`m JQ>mV qH$dm dJm©V Amho Vmo dJ© qH$dm JQ>
emoYbm nm{hOo. 20 dm KQ>H$ 40-45 `m JQ>mV Amho åhUyZ _Ü`Jm JQ> qH$dm dJ© 40-45 Amho.
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_Ü`Jm JQ> qH$dm dJ© emoYë`mZ§Va Ë`m dJm©Mr qH$dm JQ>mer g§~§{YV _yë` H$mTy>`m.

L = 40,  f = 8,  C = 18,  
N
2

 = 20,  i = 5

darb qH$_Vr _Ü`JoÀ`m gyÌmV R>odyZ,

_Ü`Jm, 
N

C
2M = L i

f


 

  
20 18

40 5
8


  

  
2

40 5
8

  

  
1

40 5
4

  

  = 40 + 1.25

       M = 41.25

 _Ü`Jm = 41.25

g§VV nX_mboV g_mdoer nX_mbm, Iwë`m Q>moH$mÀ`m loUr Am{U g§{MV nX_mbm AgVrb
Va Ë`m nX_mboMo gd©àW_ AndOu nX_mboV ê$nm§Va H$amdo bmJVo d Ë`mZ§Va darbà_mUo _Ü`JoMo
_mnZ H$amdo bmJVo.

_Ü`JmMo JwU - Xmof :

JwU :

_Ü`JmMo JwU nwT>rbà_mUo AmhoV.

1. _Ü`Jm H$mT>Ê`mMr àH«$s`m hr {ZpíMV AgVo.

2. _Ü`Jm H$mT>Ê`mMr nÕVr hr AË`§V gmonr d gmYr AgVo.

3. JwUmË_H$ ñdê$nmV AgUmè`m AmH$S>odmar g§X^m©V _Ü`Jm Cn`moJr nS>Vo.
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4. _Ü`Jm AmboImÀ`m ghmæ`mZo gwÕm {ZYm©arV H$aVm `oVo.

5. _Ü`JmMo _yë` nX_mboVrb _hÎm_ qH$dm Ý`yZÎm_ _yë`mZr à^mdrV hmoV Zmhr.

Xmof :

_Ü`JmMo Xmof nwT>rbà_mUo AmhoV.

1. _Ü`Jm nX_mboVrb gd© _yë`m§da AmYmarV ZgVo Ë`m_wio Ë`mMo _yë` àË`oH$ KQ>H$mZo
à^mdrV hmoV Zmhr.

2. _Ü`Jmda AmYw{ZH$ J{UVr` H«$s`m H$aVm òV Zmhr.

3. {Xboë`m nX_mboÀ`m KQ>H$m§À`m _yë`mV \$ma _moR>r V\$mdV Agob Va Ë`mnmgyZ H$mT>bobr
_Ü`Jm `mo½` à{V{ZYrËd H$arV Zmhr.

1.3.3 ~hþbH$ qH$dm ŷB©ï>H$ (Mode)

{dÚmWu {_Ìhmo AmnUmg _m{hV Amho H$s, J{UVr` _mÜ`m_Ü`o H$mhr Xmof AmhoV. Ogo

H$s, J{UVr` _mÜ` ho Q>moH$mÀ`m _yë`m§Zo gwÕm à^mdrV hmoVo. Aem àH$maÀ`m XmofmMo {ZamH$aU

H$aÊ`mgmR>r H|$Ðr` àd¥ÎmrMo AmUIr EH$ n[a_mU qH$dm _mnH$ åhUOo ~hþbH$ qH$dm ^yB©ï>H$ hmo`.

{Xboë`m nX_mboV gdm©V A{YH$ doim nwZamd¥Îmr hmoUmao _yë` åhUOo ~hþbH$ hmò . Xwgè`m eãXmV

gm§Jmd`mMo Pmë`mg nX_mboV Omo KQ>H$ dma§dma Ambobm qH$dm Ambobo {XgyZ `oVmV Ë`m KQ>H$mÀ`m

_yë`mg ~hþbH$ Ago åhUVmV.

H«$m°H$ñQ>Z Am{U H$mCS>oZ `m§Zr ~hþbH$mMr ì`m»`m nwT>rbà_mUo Ho$br Amho. ""~hþbH$ ho

nX_mboVrb KQ>H$m§Mo Ago _yë` Amho H$s Á`mÀ`m Amgnmg KQ>H$m§Mo A{YH$m{YH$ nX_yë` H|$ÐrV

hmoVmV.''

~hþbH$ _mnZmMr nÕVr :

gmÜ`m nX_mboV àË`oH$ KQ>H$ EH$mMdoir Ambobm AgVmo. Ë`m_wio gmÜ`m nX_mboV ~hþbH$

ZgVmo. I§{S>V Am{U g§V§V nX_mboV ~hþbH$ AgVmo. Voìhm I§{S>V Am{U g§VV nX_mbm AgVmZm

~hþbH$mMo _mnZ H$go Ho$bo OmVo Vo nwT>rb g§»`mË_H$ CXmhaUmÀ`m ghmæ`mZo ñnï> H$aVm òB©b.
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CXmhaU : CÚmoJ joÌmV H$m_ H$aUmè`m H$m_Jmam§Zm amoO {_iUmao doVZ nwT>rb AmH$S>odmarÀ`m
ê$nmV {Xbo Amho. Ë`mAmYmao ~hþbH$ H$mT>m.

140   120   80   140   150   110  150  110  150  90  120

CÎma : darb nX_mboV 150 hr g§»`m gdm©{YH$ doim åhUOoM 3 doim Ambr Amho. åhUyZ darb
nX_mboV ~hþbH$ 150 Amho.

H$mhrdoim EH$mM nX_mboV XmoZ ~hþbH$ Agy eH$VmV. åhUOoM nX_mboV XmoZ {^Þ Am{U
H«$_mZo `oUmè`m _yë`mMr dma§dmarVm gmaIrM AgVo. Voìhm AemàH$maÀ`m nX_mbog {Û~hþbH$ nX_mbm
Ago åhUVmV. Aemdoir XmoÝhr ~hþbH$ _yë`m§Mr ~oarO H$ê$Z Ë`mbm 2 Zo ^mJ XoD$Z ~hþbH$
H$mT>bm OmVmo.

CXmhaU : Imbrb AmH$S>odmardê$Z ~hþbH$ H$mT>m.

2   2   4   4   7  7   7  8   8  8   9   9   10   10

CÎma : darb nX_mboMo {ZarjU Ho$ë`mg Ago AmT>iyZ `oVo H$s, 7 d 8 hr XmoZ _yë`o àË`oH$s 3

doim Ambobr AmhoV. `mdoiog `m XmoZ g§»`m§Mr gamgar åhUOo ~hþbH$ hmo`.

~hþbH$ 
7 8 15

7.5
2 2


  

H$mhrdoim AmnUmg EH$mM nX_mboV XmoZ qH$dm XmoZnojm A{YH$ ~hþbH$ Agbobo {XgyZ
`oVmV Voìhm Aem nX_mbog {Û~hþbH$ qH$dm ~hþ-~hþbH$ nX_mbm Ago åhUVmV.

I§S>rV nX_mboVrb ~hþbH$ (Mode in Discrete Series)

{dÚmWu {_Ìhmo Ooìhm nX_mbm hr I§{S>V nX_mbm AgVo Voìhm Aem nX_mboVrb ~hþbH$
Ho$di {Z[ajUmÛmao _m{hV H$ê$Z KoVm òVmo. Ë`mgmR>r nX_mbm `mo½` nÕVrZo _m§S>Ur H$ê$Z ¿`mdr
bmJVo. òWo Á`m _yë`mMr dma§dmarVm gdm©V OmñV Amho Vo _yë` ~hþbH$ AgVo. na§Vw hr nÕVr
VoìhmM Cn`moJmV AmUVm `oVo O|ìhm.

1. dma§dmarVoÀ`m loUr_Ü`o hiyhiy à_mUmV MT> qH$dm CVma AgVmV.

2. gdm}ƒ dma§dmarVm Am{U Ë`mZ§VaMr gdm}ƒ dma§dmarVm `m Iwn Odi Zgë`m nm{hOoV.

3. gdm}ƒ qH$dm gdm©V _moR>r dma§dmarVoMr nwZamd¥Îmr Pmbr Zgbr nm{hOo.
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CXmhaU : Imbrb {Xboë`m _m{hVrÀ`m AmYmao ~hþbH$ H$mT>m.

X 4 7 11 16 25

f 3 9 14 21 13

CÎma : {Xboë`m _yë`m§Mr dma§dmarVm nwT>rbà_mUo Amho.

X f

4 3

7 9

11 14

16 21

15 13

darb nX_mboMo {Z[ajU Ho$ë`mda Ago AmT>iyZ `oVo H$s, 16 `m _yë`mMr dma§dmarVm
gdm©V OmñV åhUOoM 21 Amho. åhUyZ `m nX_mboV ~hþbH$mMo _yë` 16 Amho.

I§{S>V nX_mboV Ooìhm dma§dm[aVoÀ`m loUr_Ü`o Iwn _moR>çm à_mUmV MT> qH$dm CVma
AgVmV, gdm}ƒ dma§dmarVm Am{U Ë`mZ§VaMr gdm}ƒ dma§dmarVm Iwn Odi AgVmV d gdm}ƒ
dma§dmarVoMr nwZmamd¥Îmr Pmbobr Agob Aemdoir ~hþbH$ H$mT>Ê`mgmR>r {Z[ajU nÕVr Cn`moJr
nS>V Zmhr Ë`mdoir JQ> nÕVrMm dmna H$amdm bmJVmo.

JQ> nÕVr (Grouping Method)

JQ nÕVr_Ü`o AmnUmg JQ> Vº$m Am{U {díbofU Vº$m V`ma H$amdm bmJVmo. JQ> Vº$m
Am{U {díbofU Vº$m V`ma H$aÊ`mMr àH«$s`m nwT>rbà_mUo Amho.

1) JQ> Vº$m (Grouping Table)

JQ Vº$m V`ma H$aVmZm ghm Q>ßno òVmV Vo nwT>rbà_mUo AmhoV.

1. gd© dma§dmarVm {dMmamV ¿`mì`m bmJVmV.

2. XmoZ-XmoZ dma§dmarVoMo JQ> H$amdo bmJVmV.

3. n{hbr dma§dmarVm gmoSy>Z XmoZ-XmoZ dma§dmarVoMo JQ> H$amdo bmJVmV.
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4. VrZ-VrZ dma§dmarVoMo JQ> H$amdo bmJVmV.

5. n{hbr dma§dmarVm gmoSy>Z VrZ-VrZ dma§dmarVoMo JQ> H$amdo bmJVmV.

6. n{hë`m XmoZ dma§dmarVm gmoSy>Z VrZ-VrZ dma§dmarVoMo JQ> H$amdo bmJVmV.

`mVrb àË`oH$ Q>ßß`mVyZ _hÎm_ ~oarO KoD$Z Ë`mg dVw©imH$ma qH$dm Am`mVmH¥$Vr {MÝhmZo
BVamnojm doJio Xe©dmdo bmJVo.

2) {díbofU Vº$m (Analysis Table) :

{díbofU Vº$m V`ma H$aÊ`mgmR>rMo Q>ßno nwT>rbà_mUo AmhoV.

1. àË`oH$ ñV§̂ mVyZ _hÎm_ ~oaOoMr Zm|X ¿`mdr bmJVo.

2. {h ~oarO ì`º$sJV qH$dm OmñV KQ>H$m§Mr Amho Vo Vnmgmdo bmJVo.

3. Oa ~oaOoV 2 qH$dm 3 dma§dmarVm>> AgVrb Va Aem gd© dma§dmarVobm   qH$dm  
IwU H$amdr bmJVo.

4. àË`oH$ ñV§̂ mVrb   qH$dm   IwUm _moOmì`m bmJVmV.

5. Á`m MbmÀ`m nwT>o gdm©{YH$   qH$dm   IwUm AgVrb Vmo Mb ~hþbH$ AgVmo.

CXmhaU : Imbrb _m{hVrÀ`m AmYmao ~hþbH$ H$mT>m.

X 5 10 15 20 25 30 35 40 45 50

f 6 8 9 14 15 17 8 7 5 2

CÎma : {Xboë`m _m{hVrÀ`m AmYmao {Z[ajU nÕVrÀ`m ghmæ`mZo ~hþbH$ H$mT>Vm `oV Zmhr H$maU
17 hr gdm}ƒ dma§dmarVm Amho. Ë`mOdiMr dma§dmarVm 16 Amho. åhUyZ AmnU JQ> nÕVr
(Grouping Table) À`m ghmæ`mZo ~hþbH$ H$mTy>`m.
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JQ> Vº$m (Grouping Table)

X f (I) II III IV V VI

5 6

10 8
14

23

15 9
17

31

20 14
23

39

25 16
30 47

30 17
33

41

35 8
15

25

32
40 7

12

20

45 5
7

14

50 2

{díbofU Vº$m (Analysis table)

X I II III IV V VI EHy$U

5

10

15  1

20    3

25      5

30     4

35  1

40

45

50
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{díbofU VŠË`mV gam©V OmñV   IwUm `m 25 `m A§H$mg_moa Agë`m_wio `m nX_mboMm
~hþbH$ hm Z = 25 Amho.

~hþbH$mMo qH$dm ŷB©ï>H$mMo JwU d Xmof :

JwU : ~hþbH$mMo JwU nwT>rb à_mUo AmhoV.

1. ~hþbH$ g_OÊ`mg d JUZm H$aÊ`mg gmonm Amho.

2. ~hþbH$ JwUmË_H$ àíZm§Mm Aä`mg H$aVmZm Cn`moJr nS>Vmo.

3. ~hþbH$ Q>moH$mÀ`m _yë`m§Zo à^mdrV hmoV Zmhr.

4. ~hþbH$mMo _mnZ AmboImÀ`m ghmæ`mZo gwÕm H$aVm `oVo.

Xmof : ~hþbH$mMo Xmof nwT>rbà_mUo AmhoV.

1. ~hþbH$ H$mT>Ê`mMr àH«$s`m hr {ZpíMV ZgVo VgoM Ë`mMo _yë` Zoh_rM {ZYm©arV H$aVm òV
Zmhr.

2. ~hþbH$mMo _yë` gd© KQ>H$m§da AmYmarV ZgVo.

3. ~hþbH$mda AmYw{ZH$ J{UVr` àH«$s`m H$aVm òV Zmhr.

4. Ooìhm {dVaUmMr g§»`m H$_r AgVo Voìhm ~hþbH$ H$mT>bm OmV Zmhr.

1.3.4 hamË_H$ qH$dm g§dmXr _mÜ` (Harmonic Mean)

hamË_H$ qH$dm g§dmXr _mÜ` åhUOo O|ìhm _yë`mÀ`m EHy$U g§»`obm Ë`m _yë`mÀ`m ì`ñVmÀ`m
~oaOoZo ^mJbo AgVm òUmao _yë` hmò . hamË_H$ qH$dm g§dmXr _mÜ` ho H|$Ðr` n«d¥ÎmrMo EH$ _mnH$
Amho. _yë`mÀ`m ì`ñVmÀ`m J{UVr` _mÜ`mMo ì`ñV åhUOoM g§dmXr qH$dm hamË_H$ _mÜ` hmo`.

hamË_H$ _mÜ` H$mT>Ê`mMo gyÌ nwT>rbà_mUo Amho.

hamË_H$ _mÜ` 

 
   

  1 2 3

1 1 1 1
.....

H.M.
N

nX X X X
 Mr ì`ñV.

gyÌm_Ü`o, N = KQ>H$m§Mr g§»`m.

X1, X2, X3, ..., Xn = {Xboë`m nX_mboVrb KQ>H$m§Mo _yë`.
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hamË_H$ _mÜ`mMo _mnZ :

hamË_H$ _mÜ`mMo _mnZ nX_mbmÀ`m VrZ àH$mam_Ü`o nwT>rbà_mUo Ho$bo OmVo.

1. gmÜ`m nX_mboVrb hamË_H$ _mÜ`.

2. I§{S>V nX_mboVrb hamË_H$ _mÜ`.

3. g§VV nX_mboVrb hamË_H$ _mÜ`.

1) gmÜ`m qH$dm ì`º$sJV nX_mboVrb hamË_H$ _mÜ`

(Harmonic Mean in Simple or Individual Series)

g_Om X1, X2, X3, ..., Xn hm {Z[ajUm§Mm g§M Amho Va hamË_H$ _mÜ` nwT>rb gyÌmÀ`m
ghmæ`mZo H$mT>Vm òB©b.

  
 

   
  1 2 3

1 1 1 1
.....

H.M.
N

nX X X X  Mr ì`ñV


 

   
  
 

1 2 3

1
1 1 1 1

.....

N
nX X X X


  

1 2 3

N
1 1 1 1

.....
nX X X X

 
N

H.M.
1
N


 

 
 

`oWo N ho {Z[ajUmMr EHy$U g§»`m Xe©{dVo.
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CXmhaU : Imbrb {Xboë`m KQ>H$m§Mo hamË_H$ _mÜ` H$mT>m.

2    4    8    7   9

CÎma : hamË_H$ _mÜ`mMo _mnZ.

X
1
x

2 0.500

4 0.250

8 0.125

7 0.143

9 0.111

N = 5 
1
X

 = 1.129

  
N

H.M.
1
N


 

 
 

5
1.129



  H.M. = 4.43

 hamË_H$ _mÜ` 4.43 Amho.

2) I§{S>V nX_mboVrb hamË_H$ _mÜ` (Harmonic Mean in Discrete Series)

g_Om X1, X2, X3, ..., Xn hm {Z[ajUm§Mm g§M Amho Am{U f1, f2, f3, ..., fn `m g§~§{YV
dma§dmarVm AmhoV Voèhm g§dmXr _mÜ` qH$dm hamË_H$ _mÜ` nwT>rb gyÌmÀ`m ghmæ`mZo H$mT>Vm `oVo.

 
        

          
          

1 2 3
1 2 3

1 1 1 1
.....

H.M.
N

n
n

f f f f
X X X X  Mr ì`ñV
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
        

          
       

  

1 2 3
1 2 3

1
1 1 1 1

.....

N

n
n

f f f f
X X X X


       

         
      

1 2 3
1 2 3

N
1 1 1 1

..... n
n

f f f f
X X X X

  
 

   
    

   

N N
H.M.

1 f
f

X X

`oWo N {Z[ajUm§Mr EHy$U g§»`m Xe©{dVo.

CXmhaU : Imbrb {Xboë`m _m{hVrÀ`m AmYmao hamË_H$ _mÜ` H$mT>m.

_yë`o 2 6 10 14 18

dma§dmarVm 4 12 20 9 5

CÎma :

X f
f
X

2 4
2

0.50
4


6 12
6

0.50
12



10 20
10

0.50
20



14 9
14

1.55
9



18 5
18

3.60
5



N = 50
 

 
 

f
X

 = 6.65
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darb VŠË`mdê$Z, N = 50,    
 

 
 

f
X

 = 6.65.

hamË_H$ _mÜ`, 
 

 
 

N
H.M.

f
X

 
50

6.65


H.M. = 7.52

 hamË_H$ _mÜ` 7.52 Amho.

3) g§VV nX_mboVrb hamË_H$ _mÜ` (Harmonic Mean Continuous Series)

g§VV nX_mboV hamË_H$ _mÜ` H$mT>Ê`mgmR>r nwT>rb gyÌmMm dmna Ho$bm OmVmo.

N N
H.M.

1
M M

f
f

 
   

    
   

`oVo N {Z[ajUm§Mr EHy$U g§»`m Xe©{dVo.

CXmhaU : Imbrb _m{hVrÀ`m AmYmao hamË_H$ _mÜ` H$mT>m.

_yë`o 10-20 20-30 30-40 40-50 50-60

dma§dmarVm 8 24 40 18 10

CÎma :

X f M M
f

10-20 8 15 0.533

20-30 24 25 0.960

30-40 40 35 1.143

40-50 18 45 0.400

50-60 10 55 0.182

100 3.218
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darb VŠË`mdê$Z N = 100,  
 

 
 

f
X

 = 3.218

N
H.M. =

M
f 

 
 

    
100

3.218


H.M. =  31.08

 hamË_H$ _mÜ` 31.08 Amho.

hamË_H$ _mÜ`mMo JwU d Xmof (Merits and Demerits of Harmonic Mean)

JwU :

hamË_H$ _mÜ`mMo JwU nwT>rb à_mUo AmhoV.

1. hamË_H$ _mÜ` ho nX_mboVrb àË òH$ KQ>H$m§À`m _yë`mda AmYmarV AgVo.

2. hamË_H$ _mÜ` Z_wZm {ZdS>rÀ`m ~Xbm_wio A{YH$ OmñV à^mdrV hmoV ZmhrV.

3. hamË_H$ _mÜ` H$mT>ë`mZ§Va àJV J{UVr` àH«$s`m H$aVm `oVo.

4. hamË_H$ _mÜ` ho JwUmooÎma Am{U Xa `mMr gamgar H$mT>Ê`mgmR>r Cn`wº$ Amho.

5. hamË_H$ _mÜ` H$mT>VmZm _moR>çm KQ>H$m§Zm A{YH$ ^ma {Xbm OmV Zmhr.

Xmof :

hamË_H$ _mÜ`mMo Xmof nwT>rb à_mUo AmhoV.

1. hamË_H$ _mÜ`mMo _moO_mn H$aUo AdKS> Amho.

2. hamË_H$ _mÜ` H$mT>VmZm N>moQ>çm KQ>H$m§Zm A{YH$ ^ma {Xbm OmVmo.

3. Oa EImÚm KQ>H$mMo _yë` ewÝ` Agob Va hamË_H$ _mÜ` H$mT>Vm òV Zmhr.

4. hamË_H$ _mÜ` ho EH$ Ago _yë` AgVo Oo nX_mboV CnpñWV ZgVo.



43

1.3.5 ^m¡{_VrH$ qH$dm ŷ{_Vr` _mÜ` (Geometric Mean)

^m¡{_VrH$ qH$dm ŷ{_Vr` _mÜ` åhUOo EHy$U gm_J«rÀ`m g§»`oÀ`m JwUmH$mamMo Ë`m g§»`m
EdT>o _wi (Root) hmo`. åhUOoM gm_J«r_Ü ò XmoZ g§»`m AgVrb Va Ë`m§À`m JwUmH$mamMo dJ©_yi,
Oa VrZ g§»`m AgVrb Va Ë`m§À`m JwUmH$mamMo KZ_yi Am{U Oa Mma g§»`m AgVrb Va Ë`m§À`m
JwUmH$mamMo MVwW© _wi dJ¡ao hmò . ^m¡{_VrH$ _mÜ` H$mT>VmZm O|ìhm EHy$U KQ>H$m§Mr g§»`m VrZ nojm
OmñV Agob Va Ë`m§À`m JwUmH$mamMo Ë`m g§»`oEdS>o _wi H$mT>Uo H$R>rU H$m_ Amho. Voìhm Aem
g_ñ òMo {ZamH$aU H$aÊ`mgmR>r bm°J°[aW_Mm Cn`moJ H$ê$Z ^m¡{_VrH$ _mÜ`mMo _mnZ Ho$bo OmVo.
åhUOoM ^m¡{_VrH$ _mÜ` H$mT>VmZm bm°J Q>o~bMm dmna Ho$ë`mZo AmH$S>o_moS> gwb^ hmoVo.

^m¡{_VrH$ _mÜ` H$mT>Ê`mMo gyÌ nwT>rbà_mUo Amho.

^m¡{_VrH$ _mÜ`,  1 2 3G.M. , , ,.....,n nX X X X

gyÌm_Ü`o, n = KQ>H$m§Mr g§»`m

1 2 3, , ,....., nX X X X  = {Xboë`m nX_mboVrb KQ>H$m§Mo _yë`.

^m¡{_VrH$ _mÜ`mMo _mnZ

^m¡{_VrH$ _mÜ`mMo _mnZ nX_mbmÀ`m VrZ àH$mam_Ü`o nwT>rbà_mUo Ho$bo OmVo.

1. gmÜ`m nX_mboVrb ^m¡{_VrH$ _mÜ`.

2. I§S>rV nX_mboVrb ^m¡{_VrH$ _mÜ`.

3. g§V§V nX_mboVrb ^m¡{_VrH$ _mÜ`.

1) gmÜ`m nX_mboVrb ^m¡{_VrH$ _mÜ` (Geometric Mean in Individual Series)

gmÜ`m nX_mboV ^m¡{_VrH$ _mÜ` H$mT>VmZm Oa KQ>H$m§Mr g§»`m _`m©XrV Agob Va gyÌmMm
dmna Ho$bm OmVmo.

 1 2 3G.M. , , ,.....,n nX X X X

Am{U Oa KQ>H$m§Mr g§»`m OmñV Agob Va nwT>rb gyÌmMm dmna Ho$bm OmVmo.

 
  

 

log
G.M. Antilog

N
X

`oWo, N = KQ>H$m§Mr g§»`m,  log X = KQ>H$m§Mo bm°J _yë`
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CXmhaU : nwT>rb {Xboë`m _yë`m§Mo ^m¡{_VrH$ _mÜ` H$mT>m.

2,  4,  8

CÎma : ^m¡{_VrH$ _mÜ`,    3
1 2 3G.M. , ,X X X

3 2 4 8    3 64

   G.M. = 4

 ^m¡{_VrH$ _mÜ` 4 Amho.

CXmhaU : nwT>rb _yë`m§Mo ^m¡{_VrH$ _mÜ` H$mT>m.

X 5 10 15 20 25 30 35 40

CÎma : gmÜ`m nX_mboV KQ>H$m§Mr g§»`m OmñV Agob, åhUOoM VrZnojm OmñV Agob Va nwT>rb
gyÌmMm dmna Ho$bm OmVmo.

^m¡{_VrH$ _mÜ`, 
 

  
 

log
G.M. Antilog

N
X

x log X

5 0.6989

10 1.0000

15 1.1760

20 1.3010

25 1.3979

30 1.4771

35 1.5440

40 1.6020

10.1969
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darb VŠË`mdê$Z, N = 8,   log X = 10.1969

^m¡{_VrH$ _mÜ`,  
 

  
 

log
G.M. Antilog

N
X

10.1969
Antilog

8
 

  
 

= Antilog (1.2746)

  G.M. = 18.82

 ^m¡{_VrH$ _mÜ` 18.82 Amho.

2) I§{S>V nX_mboVrb ^m¡{_VrH$ _mÜ` (Geometric Mean in Discrete Series)

I§{S>V nO_mboV J{UVr` _mÜ` H$mT>VmZm gwê$dmVrbm àË`oH$ KQ>H$mMo bm°J°[aW_ H$mT>mdo
bmJVo d Ë`mZ§Va Amboë`m bm°J°[aW_bm g§~§{YV dma§dm[aVoZo JwUyZ f log X H$mT>mdo bmJVo d Ë`m

JwUmH$mamÀ`m ~oaOobm ( logf X ) EHy$U dma§dmarVm qH$dm EHy$U KQ>H$ g§»`oZo ^mJyZ Ë`mMm

Antilog H$mT>ë`mg ^m¡{_VrH$ _mÜ` {_iVo.

CXmhaU : nwT>rb _m{hVrÀ`m ghmæ`mZo _mÜ` H$mT>m.

x 20 30 40 50 60 70

f  8 12 20 10  6  4

CÎma : {Xboë`m _m{hVrdê$Z

x f log X f log X

20 8 1.3010 9.3010

30 12 1.4771 17.7252

40 20 1.6020 32.0400

50 10 1.6989 16.9890

60 6 1.7781 10.6686

70 4 1.8450 7.3800

N = 60 94.1038
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darb VŠË`mdê$Z

N = 60   d

 logf X  = 94.1038

gyÌ, ^m¡{_VrH$ gmÜ`,

 
  

 

log
G.M. Antilog

N
f X

     
94.1038

Antilog
60

 
  

 

      = Antilog (1.5683)

 G.M. = 37.01

 ^m¡{_VrH$ _mÜ` 37.01 Amho.

3) g§VV nX_mboVrb ^m¡{_VrH$ _mÜ` (Geometric Mean in Continuous Series)

g§VV nXm_boV ^m¡{_VrH$ _mÜ` H$mT>VmZm gd©àW_ {Xboë`m _m{hVrdê$Z dJmªMo d JQ>m§Mo

dJ©_Ü` qH$dm JQ>_Ü` H$mT>mdo bmJVo. Ë`mZ§Va Ë`m dJ©_Ü`mMo bm°J°[aW_ H$mT>mdo bmJVo d Ë`mZ§Va

Amboë`m bm°J°[aW_bm g§~§{YV dma§dm[aVoZo JwUyZ f log M H$mT>mdo bmJVo. Ë`mZ§Va f log M À`m

~oaOobm EHy$U KQ>H$g§»`m qH$dm dma§dm[aVoZo ^mJyZ Ë`mMm Antilog H$mT>ë`mg ^m¡{_VrH$ _mÜ`

{_iVo.

g§VV nXm_boV ^m¡{_VrH$ _mÜ` H$mT>Ê`mMo gyÌ nwT>rbà_mUo Amho.

^m¡{_VrH$ _mÜ`, 
logM

G.M. Antilog
N

f 
  

 
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CXmhaU : Imbrb {Xboë`m _m{hVrÀ`m AmYmao ^m¡{_VrH$ _mÜ` H$mT>m.

JwU dma§dmarVm

4 - 8 6

8 - 12 10

12 - 16 18

16 - 20 30

20 - 24 15

24 - 28 12

28 - 32 10

32 - 36 6

36 - 40 2

CÎma :

X f M log M f log M

4 - 8 6 6 0.7782 4.6692

8 - 12 10 10 1.0000 10.0000

12 - 16 18 14 1.1461 20.6298

16 - 20 30 18 1.2553 37.6590

20 - 24 15 22 1.3424 20.1360

24 - 28 12 26 1.4150 16.9800

28 - 32 10 30 1.4771 14.7710

32 - 36 6 34 1.5315 9.1890

36 - 40 2 38 1.5798 3.1596

N = 109 137.1936
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darb VŠË`mdê$Z N = 109, logMf  = 137.1936

gyÌ, ^m¡{_VrH$ _mÜ`, 
logM

G.M. Antilog
N

f 
  

 

   
137.1936

Antilog
109

 
  

 

    = Antilog (1.2587)

      G.M. = 18.14

 ^m¡{_VrH$ _mÜ` 18.14 Amho.

^m¡{_VrH$ _mÜ`mMo JwU- Xmof (Merits and Demerits of Geometric Mean)

JwU :

^m¡{_VrH$ _mÜ`mMo JwU nwT>rbà_mUo AmhoV.

1. ^m¡{_VrH$ _mÜ` ho nX_mboVrb àË`oH$ KQ>H$mÀ`m _yë`mda AmYmarV AgVo.

2. ^m¡{_VrH$ _mÜ` VmR>anUo  ñnï> H$aVm `oVo.

3. {d{dY Am{W©H$ KQ>H$m§À`m ~Xbm§À`m à_mUmMm Aä`mg ^m¡{_VrH$ _mÜ`mÀ`m ghmæ`mZo
H$aVm `oVmo. CXm. bmoH§$»`m, bmoH$g§»`m dmT>rMm Xa AW©ì`dñWoVrb {d{dY joÌmVrb
~Xb B.

4. {ZX}em§H$mMo _moO_mn H$aVmZm ^m¡{_VrH$ _mÜ`mMm dmna hmoVmo.

Xmof :

^m¡{_VrH$ _mÜ`m_Ü`o AgUmao Xmof nwT>rbà_mUo AmhoV.

1. ^m¡{_VrH$ _mÜ` H$mT>Ê`mMr nÕVr Šbrï> Agë`m_wio gm_mÝ` _mUgmbm Ë`mMo AmH$bZ
hmoV Zmhr.

2. Oa {Xboë`m nX_mboVrb EImÚm KQ>H$mMo _yë` ewÝ` qH$dm F$U Agob Va ^m¡{_VrH$
_mÜ` `m V§ÌmMm dmna H$aVm òV Zmhr.
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Amnbr àJVr Vnmgm - 1

{Xboë`m n`m©̀ mVyZ `mo½` n`m©̀  {ZdS>m.

1. g§nyU© dJm©Mo qH$dm g_whmMo à{V{ZYrËd H$aUmar ....... hr EH$ g§»`m AgVo.

(A) _mÜ` (~) gamgar

(H$) _Ü`Jm (S>) (A) Am{U (~) XmoÝhr

2. AW©emór` g§emoYZmV gm_mÝ`nUo ........ nX_mbm§Mm dmna Ho$bm OmVmo.

(A) EH$ (~) XmoZ (H$) VrZ (S>) Mma

3. _Ü`Jm {Xboë`m _m{hVrMo ...... g_mZ ^mJ H$aVo.

(A) XmoZ (~) Mma (H$) Xhm (S>) e§^a

4. nX_mboV dma§dma Amboë`m KQ>H$mMo _yë`mg ......... åhUVmV.

(A) _mÜ` (~) gamgar (H$) _Ü`Jm (S>) ~hþbH$

5. H|$Ðr` àd¥ÎmrÀ`m ........ `m n[a_mUmÀ`m _mnUmV bm°J°[aW_Mm dmna Ho$bm OmVmo.

(A) _mÜ` (~) _Ü`Jm

(H$) ^m¡{_VrH$ _mÜ` (S>) hamË_H$ _mÜ`

Amnbr àJVr Vnmgm - 2

EH$ qH$dm XmoZ dmŠ`mV CÎmao Úm.

1. H|$Ðr` àd¥Îmr åhUOo H$m` ?

2. J{UVr` _mÜ` åhUOo H$m` ?

3. _Ü`Jm åhUOo H$m` ?

4. ~hþbH$mMr ì`m»`m H$am.

5. dJ©_Ü`o åhUOo H$m` ?
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1.4 AnñH$aU qH$dm  {dMbZ (Dispersion)
{dÚmWu  {_Ìhmo AmVmn ª̀V AmnU {Xboë`m _m{hVrÀ`m AmYmao H|$Ðr` àd¥ÎmrÀ`m {d{dY

n[a_mUm§Mo _yë` H$go H$mT>bo OmVo Vo Aä`mgbo. _Ü`dVu qH$dm H|$Ðr` àd¥Îmr EH$ Aer g§»`m
AgVo Or g§nyU© _m{hVrMo à{V{ZYrËd H$aVo, nU Aem _yë`m§_wio {dVaUmVrb H|$Ðr` àd¥Îmr bjmV
Ambr Var VrÀ`m ghmæ`mZo _m{hVr_Yrb {dMbZ qH$dm AnñH$aU bjmV òV Zmhr. AZoH$doim
{Xboë`m _m{hVrV g§»`mMo qH$dm _yë`m§Mo _mÜ` gmaIo Agbo Var Ë`m g§»`mV Iwn _moR>m \$aH$
Agbobm  AmT>iyZ òVmo. Ë`m_wio \$º$ _m{hVrMr gamgar _m{hV AgUo nwaogo ZgyZ Ë`m _m{hVrV
Omo \$aH$ AgVmo Vmo gwÕm bjmV KoVbm nm{hOo. `mMm AW© Agm H$s, H|$Ðr` àd¥ÎmrMo n[a_mU
nX_mboVrb aMZoda nwaogm àH$me Q>mHy$ eH$V Zmhr. VgoM `m n[a_mUmÀ`m ghmæ`mZo gd© gm_J«r
_Yrb {dMbZ qH$dm AnñH$aU bjmV `oV Zmhr. `mgmR>r AnñH$aU qH$dm {dMbZmMm Aä`mg
_hÎdmMm R>aVmo. åhUyZ `m ^mJm_Ü`o AmnU AnñH$aU qH$dm {dMbZ åhUOo H$m` ? d Ë`mMr
{d{dY n[a_mUo `m§Mm Aä`mg H$aUma AmhmoV.

1.4.1 AnñH$aU - AW© d g§H$ënZm

H|$Ðr` àd¥ÎmrÀ`m n[a_mUmÀ`m ghmæ`mZo _m{hVrMo à{V{ZYrËd H$aUmar EH$ g§»`m AmnUmg
{_iVo na§Vy hr {_imbobr g§»`m _m{hVr_Ü`o H$emàH$mao ~Xb Pmbobm Amho qH$dm H$emàH$mao
~Xb hmoV Jobobm Amho Ë`mMo {ddoMZ H$aVm `oV Zmhr. Va Ë`mgmR>r AnñH$aU qH$dm {dMbZ ho
gm§p»`H$s` gmYZ Cn`moJr R>aVo.

AnñH$aU - AW© :

{dMbZ åhUOo nX_mboVrb {d{dY KQ>H$m§_Yrb JwUm§À`m d AmH$ma_mZmÀ`m Ñï>rZo Agbobr
{^ÞVm qH$dm \$aH$mMo n[a_mU _moOÊ`mMo V§Ì hmo`. AmnUmg _m{hV Amho H$s, H|$Ðr` àd¥ÎmrÀ`m
n[a_mUmÀ`m ghmæ`mZo Ho$di gamgar _yë` _m{hV hmoVo. na§Vw àË`oH$ KQ>H$mMo _yë` gamgar _yë`mnojm
{H$Vr H$_r d A{YH$ Amho Vo g_OV Zmhr. nX_mboVrb gd© nXo gamgar _yë`mnmgyZ {H$Vr {^Þ
AmhoV ho {dMbZmÀ`m ghmæ`mZo _moOVm `oVo. {dMbZmMr qH$dm AnñH$aUmMr g§H$ënZm nwT>rb
CXmhaUmÀ`m ghmæ`mZo ñnï> H$aVm òB©b.
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\$b§XmOmÀ`m Ymdm

X Y Z

n{hbm 0 100 100

gm_Zm Xwgam 3 80 100

{Vgam 297 120 100

EHy$U 300 300 300

gamgar 100 100 100

darb CXmhaUmdê$Z Ago bjmV òVo H$s, àË òH$ åhUOoM VrZhr \$b§XmOm§Zr 100 À`m

gamgarZo Ymdm H$mT>ë`m AmhoV. na§Vw `mdê$Z hohr ñnï> hmoVo H$s, VrZhr \$b§XmO gma»`mM

nmÌVoMo AmhoV Agohr Zmhr. Z \$b§XmOmZo Ho$boë`m Ymdm_Ü`o gmVË` Amho åhUOoM Ë`mZo àË`oH$

gm_Ý`mV Ho$boë`m Ymdm Am{U gamgar Ymdm `m§À`mV H$gbohr {dMbZ qH$dm AnñH$aU Zmhr.

na§Vw X \$b§XmOmÀ`m ~m~VrV H$mT>boë`m Ymdm Am{U gamgar Ymdm `m_Ü`o {dMbZ Agbobo

{XgyZ `oVo. VgoM Ë`mnojm H$_r {dMbZ Y `m \$b§XmOmÀ`m H$m_{JarV {XgVo. `mdê$Z ho ñnï> hmoVo

H$s, \$b§XmOmZo gd©gm_mÝ`nUo H$mT>boë`m Ymdm§Mr gamgar _hÎdmMr Zmhr Va \$b§XmOmZo Ho$boë`m

EHy$U Ymdm Am{U gamgar Ymdm `m_Ü ò {H$Vr V\$mdV Amho ho A{YH$ _hÎdmMo Amho. `mdê$Z ho

ñnï> hmoVo H$s, Z \$b§XmO hm A{YH$ pñWa Amho, Ë`mZ§Va Y \$b§XmO d X \$b§XmO gdm©V H$_r

pñWa åhUOoM A{YH$ ApñWa Amho. Ë`m_wio gmh{OH$nUo {ZdS> g{_Vr Z `m \$b§XmOmMr {ZdS>

H$aob. `mMm AW© Agm H$s, gamgar _hÎdmMr ZgVo Va Ë`m g§»`m§Mo {dMbZ _hÎdmMo AgVo.

Imbrb AmH¥$Vr_Ü`o {dMbZ Am{U _mÜ` `m§Mm EH$Ì {dMma H$ê$Z _m{hVrMo {dVaU

Xe©{dbo Amho. AmH¥$Vr (1) _Ü`o XmoZ nX_mbm _mÜ` ( X ) gmaIoM Amho. nU Ë`mÀ`m {dVaUm_Ü`o

\$aH$ Amho ho ñnï> hmoVo. AmH¥$Vr (2) _Ü ò {dVaUmV, \$aH$ Zmhr åhUOoM {dVaU gmaIo Amho

Am{U Ë`m§Mr gamgar gmaIr Amho. AmH¥$Vr (3) _Ü ò {dVaU Am{U gamgar XmoÝhr_Ü`o \$aH$

Agë`mMo bjmV `oVo.
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{dVaU {^Þ
AmH¥$Vr (1)

{dVaU gmaIo
AmH¥$Vr (2)

{dVaU {^Þ
AmH¥$Vr (3)

1 2X X 1 2X X 1 2X X

`mMm AW© Agm H$s, {Xboë`m nX_mboMr \$º$ H|$Ðr` àd¥Îmr qH$dm gamgar {dMmamV KoD$Z

MmbV Zmhr Va Ë`m nX_mboÀ`m {d^mOZmVrb {dMbZmMm gwÕm {dMma Ho$bm nm{hOo. {d^mOZmVrb

AnñH$aU qH$dm {dMbZ åhUOo {Xboë`m _yë`mVrb Am{U H|$Ðr` àd¥Îmr qH$dm gamgarVrb \$aH$mMm

Aä`mg hmò . Aem àH$maMm Aä`mg H$aVmZm Ë`m nX_mboV {H$Vr {dMbZ Amho Am{U {H$Vr

à_mUmV Amho `mMm {dMma H$aVmo. Vo H$moUË`m {XeoZo Amho `mbm _hÎd ZgVo. åhUyZ nwT>rb

Aä`mgmgmR>r Am{U {díbofUmgmR>r {dMbZmMo _mnZ H$aUo JaOoMo AgVo.

AnñH$aUmÀ`m ì`m»`m :

Or. Eb. H$moÞa `m§À`m _Vo, ""Á`m _`m©Xon`ªV ì`º$sJV nX_yë`mV {^ÞVm qH$dm V\$mdV

AgVo Ë`mÀ`m _mnZmg {dMbZ qH$dm AnñH$aU Ago åhUVmV.''

S>m°. E. Eb. ~mCb|À`m _Vo, ""{dMbZ qH$dm AnñH$aU ho nXm§À`m V\$mdVrMo _mnH$

Amho.''

darb ì`m»`mdê$Z ho ñnï> hmoVo H$s, nX_mboVrb KQ>H$m§À`m à{V{ZYrnmgyZ àË`oH$ KQ>H$

{H$Vr {dIwabobm Amho ho emoYUo åhUOo {dMbZ hmò .''
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1.4.2 AnñH$aU qH$dm {dMbZ _mnZmMr C{ÔîQ>ço (Objectives of Measurement of

Dispersion)

AnñH$aUmMr C{ÔîQ>ço nwT>rbà_mUo AmhoV.

1. {Xboë`m nX_mboV gamgarMr gË`Vm nS>VmiyZ nmhÊ`mgmR>r {dMbZmMm Cn`moJ Ho$bm
OmVmo `mMm AW© Agm H$s, {dMbZmMo _yë` OodT>o H$_r AgVo OodT>r gamgar qH$dm _mÜ`
Am{U {Xboë`m _yë`m§Vrb V\$mdV H$_r AgVo. `mCbQ> {dMbZmMo _yë` OodT>o A{YH$
AgVo VodT>r gamgar qH$dm _mÜ` Am{U {Xboë`m _yë`m§Vrb V\$mdV A{YH$ AgVo.

2. {dMbZmÀ`m _XVrZo {Xboë`m _yë`mV Am{U gamgarV H$moUË`m H$maUmZo V\$mdV {Z_m©U
Pmbr Amho ho bjmV `oVo. åhUOoM {dMbZmÀ`m ghmæ`mZo `m H$maUmMm emoY KoVm òVmo.
VgoM {dMbZmÀ`m ñdê$nmMm Aä`mg H$aVm `oVmo. CXmhaUmW© S>m°ŠQ>a amo½`mÀ`m Vmn_mZmVrb,
aº$Xm~mVrb \$aH$ bjmV KoD$Z AmOmamMo {ZXmZ H$aVmV d H$maU emoYVmV. gm_m{OH$
emóm_Ü`o CËnÞmVrb \$aH$, doVZmVrb \$aH$, {dÚmÏ`mªÀ`m JwUmVrb \$aH$ bjmV KoVbm
OmVmo Ë`mgmR>r {dMbZmÀ`m _moO_mnmMm Aä`mg _hÎdmMm R>aVmo.

3. XmoZ qH$dm A{YH$ nX_mbm§À`m {d^mOZmMm Aä`mg H$aÊ`mgmR>r {dMbZmMm Aä`mg
_hÎdmMm AgVmo. _yë`m§À`m pñWaVoÀ`m qH$dm ApñWaVoÀ`m Aä`mgmgmR>r {dMbZmMm AmYma
¿`mdm bmJVmo. H$maU A{YH$ {dMbZ åhUOo A{YH$ ApñWaVm qH$dm H$_r pñWaVm hmo`.
`mCbQ> H$_r {dMbZ åhUOo A{YH$ pñWaVm qH$dm H$_r pñWaVm hmò . `mCbQ> H$_r
{dMbZ åhUOo A{YH$ pñWaVm qH$dm H$_r ApñWaVm hmo`.

4. {dMbZmMm Aä`mg AZoH$ gm§p»`H$s` àH«$s`m§gmR>r Cn`moJr R>aVmo. CXm. J¥hrVm§Mr MmMUr,
{dMbZmMo {díbofU, CËnmXZ {Z`§ÌU, JwUdÎmm {Z`§ÌU d IM© {Z`§ÌU B. Mm Aä`mg
H$aVmZm {dMbZ V§Ì Cn`moJr nS>Vo.

1.4.3 AmXe© / Mm§Jë`m AnñH$aU _mnH$mMo JwUY_© (Characteristics of Ideal

Measure of Dispersion)

AmXe© qH$dm Mm§Jë`m AnñH$aU _mnH$mMo qH$dm n[a_mUmMo JwUY_© qH$dm d¡{eîQ>ço
nwT>rbà_mUo AmhoV.

1. AnñH$aU n[a_mU ho g_Omd`mg gmono Agbo nm{hOo.
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2. AnñH$aU n[a_mUmMr JUZm H$aUo gmono Agbo nm{hOo.

3. AnñH$aU n[a_mU ho loUrÀ`m qH$dm nX_mZoÀ`m àË`oH$ KQ>H$mda qH$dm {Z[ajUmda AmYmarV
Agbo nm{hOo.

4. AnñH$aU n[a_mUmMr ì`m»`m {ZpíMV Agbr nm{hOo.

5. AnñH$aU n[a_mUmda àJV J{UVr` qH$dm ~¡OrH$ H«$s`m H$aVm Ambr nm{hOo.

1.5 AnñH$aUmMr n[a_mUo (Measures of Dispersion)
AnñH$aUmMm qH$dm {dMbZmMm Aä`mg H$aVmZm àm_w»`mZo {dMbZmMo XmoZ ^mJ nS>VmV.

(1) {Zanoj n[a_mU (Absolute Deviation)

(2) gmnoj n[a_mU (Relative Deviation)

{Zanoj {dMbZmMm Aä`mg V|ìhmM Cn`moJr nS>Vmo Ooìhm {^Þ nX_mboVrb _moO_mnZmMo
EH$H$ gmaIo AgVo. CXm. XmoZ {^Þ CÚmoJmVrb H$m_Jmam§Mo doVZ ê$n`mV {Xbobo Agob Va {Zanoj
{dMbZmÀ`m _XVrZo VwbZm H$aVm `oVo.

gmnoj {dMbZmMm Aä`mg VoìhmM Cn`moJr nS>Vmo Ooìhm {^Þ nX_mboVrb _moO_mnZmMo
EH$H$ {^Þ AgVo. CXm. XmoZ {^Þ CÚmoJmVrb H$m_Jmam§Mo doVZ {^Þ EH$H$m_Ü`o Agob, Va gmnoj
{dMbZmÀ`m _XVrZo VwbZm H$aVm òVo. gmnoj {dMbZmV JwUm§H$ qH$dm à_mU H$mT>bo OmVo. {Zanoj
{dMbZmnojm gmnoj {dMbZmMm A{YH$ {dMma Ho$bm OmVmo.

{dMbZmMr n[a_mUo nwT>rbà_mUo AmhoV.

1) {dñVma

2) MVwW©H$ {dMbZ

3) _mÜ` {dMbZ

4) à_mU {dMbZ

1.5.1 {dñVma (Range)

{Xboë`m nX_mboVrb _hÎm_ _yë` Am{U Ý`yZÎm_ _yë` `mVrb \$aH$mbm {dñVma Ago
åhUVmV. {dñVma hr {dMbZ _mnZmMr gdm©V gmonr Am{U gmYr nÕVr åhUyZ AmoiIbr OmVo.
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H$moUË`mhr nX_mboVrb CƒÎm_ Am{U Ý`yZÎm_ nXmVrb A§Vamg {dñVma Ago åhUVmV. Xwgè`m
eãXmV gm§Jmd`mMo Pmë`mg nX_mboVrb gdm©V _moR>o _yë` Am{U gdm©V bhmZ _yë` `m§À`mVrb
\$aH$mbm {dñVma Ago åhUVmV.

gyÌ ê$nmV, {dñVma, R = XL – XS

`oWo, R = {dñVma

XL = nX_mboVrb gdm©V _moR>o _yë`

XS = nX_mboVrb gdm©V bhmZ _yë`

{dñVma ho {dMbZmMo {Zanoj _mnH$ qH$dm n[a_mU Amho.

{dñVma JwUm§H$,

{dñVa JwUm§H$ L S

L S

X X
X X






{dñVma JwUm§H$ ho {dMbZmMo gmnoj _mnH$ qH$dm n[a_mU Amho.

{dñVma _mnZmÀ`m nÕVr :

1) gmÜ`m qH$dm ì`º$sJV nX_mboVrb {dñVma

2) I§{S>V nX_mboVrb {dñVma

3) g§VV nX_mboVrb {dñVma

1) gmÜ`m qH$dm ì`º$sJV nX_mboVrb {dñVma

gmÜ`m qH$dm ì`º$sJV nX_mboV {dñVma d {dñVma JwUmH$ H$mT>Ê`mgmR>r gd©àW_ nX_mboVrb
gdm©V _moR>o _yë` (XL) Am{U nX_mboVrb gdm©V bhmZ _yë` (XS) _m{hV H$ê$Z ¿`mdo bmJVo d
Ë`mZ§Va gyÌmMm dmna H$ê$Z {dñVma d {dñVma JwUm§H$ H$mT>bm OmVmo.

CXmhaU : nwT>rb VŠË`mV 2011 Vo 2015 `mH$mimVrb X dñVyÀ`m qH$_Vr {Xboë`m AmhoV
Ë`mAmYmao {dñVma d {dñVma JwUm§H$ H$mT>m.

df© 2011 2012 2013 2014 2015

X dñVyMr qH$_V (ê$.) 210 220 260 250 270
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CÎma : {Xboë`m AmH$S>odmardê$Z 270 ho gdm©V _moR>o _yë` (XL) Am{U 210 ho gdm©V bhmZ _yë`
(XL) Amho.

åhUOoM, XL = 270, XS = 210

{dñVma, R = XL – XS

   = 270 – 210

R = 60

darb {Xboë`m nX_mboVrb {dMbZ 50 EdT>o Amho. na§Vw {Xboë`m nX_mboVrb {d{dY
KQ>H$mÀ`m _yë`m§_Ü`o VwbZm H$aÊ`mgmR>r gmnoj n[a_mUmMr JaO Amho. åhUOoM VwbZmË_H$ ~m~rZo
nmhÊ`mH$arVm `m _yë`mbm gmnoj _yë`mV ê$nm§VarV H$aUo JaOoMo AgVo. {dñVma _mnZmÀ`m gmnoj
n[a_mUmbm {dñVma JwUm§H$ Ago åhUVmV. {dñVma JwUm§H$ {Xboë`m nX_mboVrb gdm©V _moR>o _yë`
(XL) Am{U gdm©V bhmZ _yë` (XS) `mVrb \$aH$mMo `m XmoÝhr _yë`mÀ`m ~oaOoer Agbobo
JwUmoÎma hmo`.

{dñVma JwUm§H$mMo gyÌ,

{dñVa JwUm§H$ L S

L S

X X
X X






270 210
270 210






60
480



 {dñVma JwUm§H$ = 0.13

2) I§{S>V nX_mboVrb {dñVma

I§{S>V nX_mboV {dñVma d {dñVma JwUm§H$ H$mT>Ê`mgmR>r gmÜ`m nX_mboà_mUoM nX_mboVrb
gdm©V _moR>o _yë` (XL) Am{U gdm©V bhmZ _yë` (XS) _m{hV H$ê$Z ¿`mdo bmJVo d Ë`mZ§Va
gyÌmMm dmna H$ê$Z {dñVma d {dñVma JwUm§H$ H$mT>bm OmVmo.
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CXmhaU : nwT>rb VŠË`mV 30 {dÚmÏ`mªZr AW©emó {df`mV {_i{dbobo JwU {Xbobo AmhoV.
Ë`mdê$Z {dñVma d {dñVma JwUm§H$ H$mT>m.

JwU 40 50 60 70 80

{dÚmWu g§»`m 5 7 9 5 4

CÎma : darb VŠË`mdê$Z

XL = 80,  XS = 40

{dñVma R = XL – XS

   = 80 – 40

R = 40

{dñVma JwUm§H$ L S

L S

X X
X X






80 40
80 40






40
120



{dñVma JwUm§H$ = 0.33.

3) g§VV nX_mboVrb {dñVma

g§VV nX_mboV {dñVma d {dñVma JwUm§H$ H$mT>Ê`mgmR>r gd©àW_ gdm©V N>moQ>çm JQ>mVrb
Ý ỳZÎm_ _`m©Xm Am{U gdm©V _moR>çm JQ>mVrb _hÎm_ _`m©Xm _m{hVr H$ê$Z ¿`mdr bmJVo d Ë`m
AmYmao Amnë`mbm XS Am{U XL {_iVo d Ë`mZ§Va gyÌmMm dmna H$ê$Z {dñVma d {dñVma JwUm§H$
H$mT>bm OmVmo.
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CXmhaU : Imbrb AmH$S>odmarV 40 nwê$fm§À`m d`mMo JQ> {Xbobo AmhoV Ë`mdê$Z {dñVma d
{dñVma JwUm§H$ H$mT>m.

d`moJQ> 10-20 20-30 30-40 40-50 50-60

nwê$fm§Mr g§»`m 7 6 12 8 7

CÎma : darb AmH$S>odmardê$Z

XS = 10,  XL = 60

{dñVma R = XL – XS

   = 60 – 10

R = 50

{dñVma JwUm§H$ L S

L S

X X
X X






60 10
60 10






50
70



{dñVma JwUm§H$ = 0.71.

{dñVmamMo JwU d Xmof (Merits and Demerits of Range)

JwU :

{dñVma nÕVrVrb JwU nwT>rb à_mUo AmhoV.

1. {dñVma ho n[a_mU g_OÊ`mg AË`§V gmYo d gmono Amho.

2. eoAa ~mOmamVrb qH$_VrMm Aä`mg H$aVmZm {h nÕVr Cn`moJr nS>Vo, VgoM JwwVdUyH$Xmam§Zm
eoAg©À`m qH$_VrVrb {dñVmamdê$Z Jw§VdUyH$s g§X^m©V {ZU©̀  KoÊ`mgmR>r `mo½` A§XmO
~m§YVm òVmo.
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3. gd©gm_mÝ`nUo Aä`mg H$aÊ`mgmR>r {h nÕVr AË`§V Cn`wº$ Amho. VgoM hr nÕVr
g_OyZ KoÊ`mgmR>r AË`§V H$_r doi bmJVmo.

4. JwUdÎmm {Z`§ÌU Am{U hdm_mZmMo A§XmO H$mT>Ê`mgmR>r {dñVma nÕVrMm Cn`moJ Ho$bm
OmVmo.

Xmof :

{dñVma nÕVrVrb Xmof nwT>rbà_mUo AmhoV.

1. {dñVmamMo _yë` nX_mboVrb gd© _yë`m§da AmYm[aV ZgVo.

2. doJdoJù`m Z_wÝ`mV {dñVmamMo _yë` ~XbUmao AgVo.

3. {dñVmam_wio {d^mOZmMo ñdê$n bjmV òV Zmhr.

4. àma§̂  qH$dm eodQ>Mr _yë ò ZgUmè`m nX_mboV {dñVma _mnZ H$aVm òV Zmhr.

{dMbZmÀ`m {dñVma `m n[a_mUm_Ü ò H$mhr Xmof Agbo Var Ë`mMm Cn`moJ X¡Z§{XZ ì`dhmamV
hmoV AgVmo. CXmhaUmW©, {dH«o$Ë`mbm {Xdg AIoa Pmboë`m {dH«$sVrb \$aH$, VgoM eoAa ~mOmamVrb
qH$_VrMm Aä`mg H$aVmZm {dñVma ho n[a_mU Cn`moJr R>aVo. JwUdÎmm {Z`§ÌU {d^mJmV CËnmXZmÀ`m
JwUdÎmoÀ`m {dñVmamMm {dMma Ho$bm OmVmo. CËnmXZmVrb H$_rV H$_r Am{U OmñVrV OmñV CËnmXZ
bjmV KoD$Z {Z §̀ÌU Ho$bo OmVo.

1.5.2 MVwW©H$ {dMbZ (Quartile Deviation)

{dMbZmÀ`m {dñVma `m n[a_mUmV {Xboë`m nX_mboVrb _hÎm_ Am{U Ý ỳZÎm_ _yë`mVrb
A§Va bjmV KoVbo OmVo na§Vw Ë`mnojm H$_r A§VamMm {dMma Ë`mV hmoV Zmhr. {dñVma _Yrb hm

_hÎdmMm Xmof H$_r H$aÊ`mgmR>r MVwW©H$ {dMbZ Cn`moJr nS>Vo. MVwW©H$ {dMbZmV n{hë`m 
1
4

KQ>H$m§Zm d eodQ>À`m 
1
4

 KQ>H$m§Zm dJiyZ BVa KQ>H$m§Zm dJiyZ BVa KQ>H$m§Mm {dMma Ho$bm OmVmo.

Aem XmoZ MVwW©H$mVrb \$aH$mÀ`m gamgarbm MVwW©H$ {dMbZ Ago åhUVmV. MVwW©H$ {dMbZ gyÌ
ñdê$nmV nwT>rb à_mUo {bhrVm òB©b.
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MVwW©H$ {dMbZ 


 3 1Q Q
Q.D.

2

    Q.D. = MVwW©H$

Q1 = àW_ MVwW©H$

Q3 = V¥Vr` MVwW©H$

WmoS>Š`mV gm§Jmd`mMo Pmë`mg MVwW©H$ {dMbZ åhUOo V¥Vr` d àW_ MVwW©H$mVrb \$aH$mMr
gamgar hmo`.

nX_mboVrb {d^mOZ ho Ooìhm g_mZ qH$dm à_mU~Õ AgVo Voìhm Q3 d Q1 _Ü`JonmgyZ
gma»`m A§Vamda AgVmV. Ë`m_wio Q1 Am{U Q3 n`ªVÀ`m A§VamV EHy$U AdbmoH$Zmn¡H$s 50%

AdbmoH$ZmMm g_mdoe hmoVmo. `mCbQ> Ooìhm {d^mOZ Ag_mZ AgVo qH$dm à_mU~Õ ZgVo Voìhm
_mÌ Q3 d Q1 ho _Ü`JonmgyZ gma»`m A§Vamda ZgVmV.

MVwW©H$ {dMbZmMo _yë` OodT>o H$_r AgVo VodT>m _Ü`^mJmVrb 50% KQH$mVrb \$aH$
hm H$_r AgVmo. `mCbQ> ho _yë` OodT>o OmñV VodT>m \$aH$ OmñV AgVmo. MVwW©H$ {dMbZ ho
{Zanoj {dMbZ AgVo d O|ìhm Ë`mMm JwUm§H$ H$mT>bm OmVmo V|ìhm Vo gmnoj {dMbZ AgVo. MVwW©H$
{dMbZmnojm Ë`mMm JwUm§H$ hm VwbZm H$aÊ`mgmR>r A{YH$ Cn`moJr R>aVmo. MVwW©H$ {dMbZmMo gyÌ
nwT>rbà_mUo Amho.

MVwW©H$ {dMbZ JwUm§H$  





3 1

3 1

Q Q
Q Q

MVwW©H$ {dMbZmMo _mnZ

1. gmÜ`m qH$dm ì`º$sJV nX_mboVrb MVwW©H$ {dMbZ.

2. I§{S>V nX_mboVrb MVwW©H$ {dMbZ.

3. g§VV nX_mboVrb MVwW©H$ {dMbZ.
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2) gmÜ`m nX_mboVrb qH$dm ì`º$sJV nX_mboVrb MVwW©H$ {dMbZ

gmÜ`m nX_mboV MVwW©H$ {dMbZ H$mT>Ê`mgmR>r {Xbobr AmH$S>odmar gd©àW_ MT>Ë`m qH$dm

CVaË`m H«$_mZo _m§S>mdr bmJVo. Ë`mZ§Va Q1 H$mT>Ê`mgmR>r 
 

 
 

N 1
4

 ì`m KQ>H$mMo _yë` d Q3

H$mT>Ê`mgmR>r 
 

 
 

N 1
3

4
 ì`m KQ>H$mMo _yë` {dMmamV ¿`mdo bmJVo. Q1 d Q3 Mo _yë` H$mT>ë`mZ§Va

gyÌmÀ`m ghmæ`mZo MVwW©H$ {dMbZ d MVwW©H$ {dMbZ JwUm§H$ H$mT>mdm bmJVmo.

CXmhaU : {Xboë`m _m{hVrÀ`m AmYmao MVwW©H$ {dMbZ d MVwW©H$ {dMbZ JwUm§H$ H$mT>m.

11    19    31   13   21   16  41   45   36   40

CÎma : gd©àW_ {Xbobr nX_mbm MT>Ë`m H«$_mZo _m§Sy>Z KoD$.

11   13  16   19   21   31   36    40   41   45

`m {R>H$mUr 10 KQ>H$ Agë`m_wio N = 10

n{hbo MVwW©H$ Q1 = 
 

 
 

N 1
4

 ì`m KQ>H$mMo _yë`

= 
 

 
 

10 1
4

 ì`m KQ>H$mMo _yë`

= 
11
4

 ì`m KQ>H$mMo _yë`

= 2.75 ì`m KQ>H$mMo _yë`

    Q1 = 16

V¥Vr` MVwW©H$ Q3 = 
 

 
 

N 1
3

4
 ì`m KQ>H$mMo _yë`

= 
 

 
 

10 1
3

4
 ì`m KQ>H$mMo _yë`
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= 
 
 
 

11
3

4
 ì`m KQ>H$mMo _yë`

= 
33
4

 ì`m KQ>H$mMo _yë`

= 8.25 ì`m KQ>H$mMo _yë`

    Q3 = 41

MVwW©H$ {dMbZ   


 3 1Q Q
Q.D.

2




41 16
2


25
2

  Q.D. = 12.5

MVwW©H$ {dMbZ JwUm§H$ 





3 1

3 1

Q Q
Q Q






41 16
41 16


25
27

MVwW©H$ {dMbZ JwUm§H  = 0.43.$

2) I§{S>V nX_mboVrb MVwW©H$ {dMbZ

I§{S>V nX_mboV MVwW©H$ {dMbZ d MVwW©H$ {dMbZ JwUm§H$ H$mT>Ê`mgmR>r gd©àW_ {Xbobr
nX_mbm MT>Ë`m H«$_mZo _m§Sy>Z Ë`mMr g§{MV dma§dmarVm H$mT>br nm{hOo d Ë`mZ§Va darb gyÌmà_mUo
Q1 Am{U Q3 H$mTy>Z MVwW©H$ {dMbZ d MVwW©H$ {dMbZ JwUm§H$ H$mbm nm{hOo.
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CXmhaU : Imbrb {Xboë`m AmH$S>odmardê$Z MVwW©H$ {dMbZ d MVwW©H$ {dMbZ JwUm§H$ H$mT>m.

JwU 30 70 40 20 10 60 50 80

{dÚmWu g§»`m 10 3 15 7 5 10 12 5

CÎma :

JwU (X) {dÚmWu g§»`m (f) g§{MV dma§dmarVm (cf)

10 5 5

20 7 12

30 10 22

40 15 37

50 12 49

60 10 59

70 3 62

80 5 67

N = 67

darb VŠË`mdê$Z N = 67.

àW_ MVwW©H$ Q1 = 
 

 
 

N 1
4

 ì`m KQ>H$mMo _yë`

= 
 

 
 

67 1
4

 ì`m KQ>H$mMo _yë`

= 
 
 
 

68
4

 ì`m KQ>H$mMo _yë`

= 17 ì`m KQ>H$mMo _yë`

    Q1 = 30
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V¥Vr` MVwW©H$ Q3 = 
 

 
 

N 1
3

4
 ì`m KQ>H$mMo _yë`

= 
 

 
 

67 1
3

4
 ì`m KQ>H$mMo _yë`

= 
 
 
 

68
3

4
 ì`m KQ>H$mMo _yë`

= 3 (17) ì`m KQ>H$mMo _yë`

= 51 ì`m KQ>H$mMo _yë`

    Q3 = 60

MVwW©H$ {dMbZ   


 3 1Q Q
Q.D.

2




60 30
2


30
2

  Q.D. = 15

MVwW©H$ {dMbZ JwUm§H$ 





3 1

3 1

Q Q
Q Q






60 30
60 30


30
90

MVwW©H$ {dMbZ JwUm§H  = 0.43.$
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3) g§VV nX_mboVrb MVwW©H$ {dMbZ

g§VV nX_mboV MVwW©H$ {dMbZ Am{U MVwW©H$ {dMbZ JwUm§H$ H$mT>Ê`mgmR>r gd©àW_
g§{MV dma§dmarVm H$mT>mdr bmJVo d Ë`mZZ§Va àW_ d V¥Vr` MVwW©H$mMo _yë` H$mT>mdo bmJVo.
Ë`mZ§Va gyÌmÀ`m ghmæ`mZo MVwW©H$ {dMbZ d MVwW©H$ {dMbZ JwUm§H$ H$mT>mdm bmJVmo.

àW_ MVwW©H$ :

g§VV nX_mboV àW_ MVwW©H$ H$mT>VmZm gd©àW_ àW_ MVwW©H$ JQ> _m{hV H$amdm bmJVmo
d Ë`mZ§Va gyÌmÀ`m ghmæ`mZo àW_ MVwW©H$ H$mT>mdo bmJVo.

Q1 JQ> qH$dm dJ© = 
N
4

 ì`m KQ>H$mMo _yë`


  1

N
C

4Q L i
f

darb gyÌmV, Q1 = àW_ MVwW©H$

L = MVwW©H$ JQ> qH$dm dJm©Mr Ý`yZÎm_ _`m©Xm

N = KQ>H$m§Mr g§»`m qH$dm dma§dmarVm

C = MVwW©H$ JQ>mÀ`m qH$dm dJm©À`m AmJmoXaÀ`m JQ>mMr g§{MV dma§dmarVm

f = MVwW©H$ JQ>mMr qH$dm dJm©Mr dma§dmarVm

i = MVwW©H$ JQ>mMo qH$dm dJm©Mo dJmªVa

V¥Vr` MVwW©H$ :

g§VV nX_mboV V¥Vr` MVwW©H$ H$mT>VmZm gd©àW_ V¥Vr` MVwW©H$ JQ> _m{hV H$amdm bmJVmo
d Ë`mZ§Va gyÌmÀ`m ghmæ`mZo V¥Vr` MVwW©H$ H$mT>mdo bmJVo.

Q3 JQ> qH$dm dJ© = 
3N
4

 ì`m KQ>H$mMo _yë`


  3

3N
C

4Q L i
f
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darb gyÌmV, Q3 = V¥Vr` MVwW©H$

L = MVwW©H$ JQ> qH$dm dJm©Mr Ý`yZÎm_ _`m©Xm

N = KQ>H$m§Mr g§»`m qH$dm dma§dmarVm

C = MVwW©H$ JQ>mÀ`m qH$dm dJm©À`m AmJmoXaÀ`m JQ>mMr g§{MV dma§dmarVm

f = MVwW©H$ JQ>mMr qH$dm dJm©Mr dma§dmarVm

i = MVwW©H$ JQ>mMo qH$dm dJm©Mo dJmªVa

MVwW©H$ {dMbZ 


 3 1Q Q
Q.D.

2

MVwW©H$ {dMbZ JwUm§H$  





3 1

3 1

Q Q
Q Q

CXmhaU : Imbrb _m{hVrÀ`m AmYmao MVwW©H$ {dMbZ Am{U MVwW©H$ {dMbZ JwUm§H$ H$mT>m.

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

f 8 11 13 15 11 8 6

CÎma :

X f C f

0-10 8 8

10-20 11 19

20-30 13 32

30-40 15 47

40-50 11 58

50-60 8 66

60-70 6 72

N = 72

darb VŠË`mdê$Z N = 72
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àW_ MVwW©H$ (Q1)

Q1JQ> qH$dm dJ© = 
N
4

 ì`m KQ>H$mMo _yë`

= 
72
4

 ì`m KQ>H$mMo _yë`

= 18 ì`m KQ>H$mMo _yë`

Q1 JQ> qH$dm dJ© = 10-20

L = 10,  
N
4

 = 18, C = 8, f = 11,  i = 10


  1

N
C

4Q L i
f

    


  
18 8

10 10
11

      
10

10 10
11

    
100

10
11

    = 10 + 9.09

Q1 = 19.09

V¥Vr` MVwW©H$ (Q3)

Q3 JQ> qH$dm dJ© = 
3N
4

 ì`m KQ>H$mMo _yë`

= 
 
 
 

72
3

4
 ì`m KQ>H$mMo _yë`

= 3 (18) ì`m KQ>H$mMo _yë`

= 54 ì`m KQ>H$mMo _yë`
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Q1 JQ> qH$dm dJ© = 40-50

L = 40,  
3N
4

 = 54, C = 47, f = 11,  i = 10


  3

3N
C

4Q L i
f

    


  
54 47

40 10
11

      
7

40 10
11

    
70

40
11

    = 40 + 6.36

Q3 = 46.36

MVwW©H$ {dMbZ 


 3 1Q Q
2




46.36 19.09
2


27.27

2

MVwW©H$ {dMbZ = 13.63

MVwW©H$ {dMbZ JwUm§H$





3 1

3 1

Q Q
Q Q






46.36 19.09
46.36 19.09


27.27
65.45

MVwW©H$ {dMbZ JwUm§H$ = 0.41.
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MVwW©H$ {dMbZmMo JwU Am{U Xmof

JwU :

MVwW©H$ {dMbmZMo JwU nwT>rbà_mUo AmhoV.

1. MVwW©H$ {dMbZ nÕVr hr {dñVma nÕVrnojm Mm§Jbr Amho.

2. eodQ>À`m Q>moH$mMr _yë`o Zgboë`m nX_mboV gwÕm MVwW©H$ {dMbZ H$mT>Vm `oVo.

3. MVwW©H$ {dMbZ \$ma _moR>çm d \$ma bhmZ g§»`m§Zr à^mdrV hmoV Zmhr.

Xmof :

MVwW©H$ {dMbZmMo Xmof nwT>rbà_mUo AmhoV.

1. MVwW©H$ {dMbZmV \$º$ 50% KQ>H$mMm {dMma hmoVmo åhUOo 50% KQ>H$ Xwb©{jbr OmVmV.

2. MVwW©H$ {dMbZmMr J{UVr` nÕVrZo nS>VmiUr H$aVm òV Zmhr.

3. MVwW©H$ {dMbZ ho _yë` ZgyZ _yë`mMr OmJm Xe©{dVo.

1.5.3 _mÜ` {dMbZ (Mean Deviation)

{dÚmWr©> {_Ìm§Zmo Amnmn ª̀V AmnU {dMbZ _moOÊ`mÀ`m XmoZ nÕVrMm Aä`mg Ho$bm. `m
XmoÝhr {dMbZ nÕVrVrb _hÎdmMm Xmof åhUOo `m XmoÝhr nÕVr gd© _yë`m§da AmYmarV ZgVmV.
hm Xmof _mÜ` {dMbZm_Ü`o Xya Ho$bm OmD$ eH$Vmo H$maU _mÜ` {dMbZ gd© _yë`m§da AmYmarV
AgVo. _mÜ` {dMbZ åhUOo _mÜ`mnmgyZÀ`m {MÝhmH$S>o Xwb©j H$ê$Z {dMbZmMr H$mT>bobr gamgar
hmò . _mÜ` {dMbZ ho _mÜ` qH$dm _Ü`JmnmgyZ {dMbZ KoD$Z H$mT>Vm `oVo. gd©gm_mÝ`nUo _mÜ`
{dMbZ ho _mÜ`mnmgyZM H$mT>bo OmVo. {MÝhmMm {dMma Z H$aVm _Ü`JonmgyZ KoVboë`m {dMbZmMr
~oarO _mÜ`mnmgyZ KoVboë`m {dMbZmnojm H$_r AgVo åhUyZ VmËdrH$ÑîQ>çm _mÜ`mnmgyZ {dMbZ
KoVbo OmVmV.

_mÜ` {dMbZ _mnZmÀ`m nÕVr

1. gmYr qH$dm ì`º$sJV nX_mboVrb _mÜ` {dMbZ.

2. I§{S>V nX_mboVrb _mÜ` {dMbZ.

3. g§VV nX_mboVrb _mÜ` {dMbZ.
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1) gmÜ`m qH$dm ì`º$sJV nX_mboVrb _mÜ` {dMbZ

gmÜ`m qH$dm ì`º$sJV nX_mboV _mÜ` {dMbZ H$mT>Ê`mgmR>r nwT>rb nm`è`mZo Omdo bmJVo.

1. {Xboë`m nX_mboMm _mÜ` qH$dm _Ü`Jm H$mT>m.

2. Amboë`m _mÜ`mnmgyZ àË`oH$ KQ>H$m§Mo {MÝhm§Mm {dMma Z H$aVm {dMbZ ¿`mdo d Ë`mg

X X  Zo Xe©dmdo.

3. {MÝhm§Mm {dMma Z Ho$boë`m _yë`m§Zm Xe©{dÊ`mgmR>r XmoZ g_m§Va aofm AmoT>mdr Ogo X X

`m aofm§Zm Modulus Ago åhUVmV.

4. Ë`mZ§Va X X  Mr ~oarO H$amdr åhUOoM  X X  d ì`m ~oaOobm nX_mboVrb EHw$U
KQ>H$ g§»`oZo ^mJ Úmdo.

5. _mÜ` {dMbZmgmR>r   (S>oëQ>m) qH$dm M.D. ho {MÝh dmnamdo.

6. _mÜ` {dMbZ (  qH$dm M.D.)  


X X
N

 `m gyÌmMm Cn`moJ H$amdm.

7. _mÜ` {dMbZ JwUm§H$ 
M.D.

X
 qH$dm 




X
 `m gyÌmMm Cn`moJ H$amdm.

CXmhaU : Imbrb {Xboë`m gmV gXñ`mÀ`m CËnÞmÀ`m _m{hVrdê$Z _mÜ` {dMbZ d _mÜ`
{dMbZ JwUm§H$ H$mT>m.

3000    4000   4200    4400    4600    4800    58000

CÎma : X X X

3000 1400

4000 400

4200 200

4400 0

4600 200

4800 400

5800 1400

 X  = 30800  X X  = 4000
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_mÜ`


  

X 30800
X 4400

N 7

X 4400

_mÜ` {dMbZ

M.D. qH$dm 
 


X X
N

     
4000

7

M.D. qH$dm   = 571.42.

_mÜ` {dMbZ JwUm§H$

_mÜ` {dMbZ JwUm§H$ 


 
M.D.

X X

    
571.43
4400

_mÜ` {dMbZ JwUm§H$  = 0.13.

2) I§{S>V nX_mboVrb _mÜ` {dMbZ

I§{S>V nX_mboV _mÜ` {dMbZ H$mT>Ê`mgmR>r nwT>rb nm`è`mZo Omdo bmJVo.

1. {Xboë`m nX_mboMm _mÜ` qH$dm _Ü`Jm H$mT>m.

2. Amboë`m _mÜ`mnmgyZ àË`oH$ KQ>H$m§Mo {MÝhmMm {dMma Z H$aVm {dMbZ ¿`mdo d Ë`mg
X X  `m {ef©H$mImbr Xe©dmdo.

3. X X  À`m àË òH$ _yë`mbm g§~§{YV dma§dm[aVoZo JwUmH$ma H$ê$Z X Xf  _m{hV H$amdo

Am{U Ë`mMr ~oarO H$amdr  X Xf .
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4.  X Xf  bm EHy$U KQ>H$m§À`m qH$dm {Z[ajUmÀ`m g§» òZo ^mJ Úm Am{U _mÜ` {dMbZ

H$mT>m.

_mÜ` {dMbZ, M.D. qH$dm 
 


X X
N

f

5. _mÜ` {dMbZmÀ`m _yë`mg _mÜ`mZo ^mJyZ _mÜ` {dMbZ JwUm§H$ H$mT>mdm.

_mÜ` {dMbZ JwUm§H$ 


 
M.D.

X X

CXmhaU : Imbrb _m{hVrÀ`m AmYmao _mÜ` {dMbZ Am{U _mÜ` {dMbZ JwUm§H$ H$mT>m.

X 10 11 12 13 14

f  3 12 18 12  3

CÎma :

X f fX X X X Xf

10 3 30 2 6

11 12 132 1 12

12 18 216 0 0

13 12 156 1 12

14 3 42 2 6

N = 48  fx  = 576  X Xf  = 36


  

fX 576
X 12

N 48

_mÜ` {dMbZ

M.D. qH$dm  
 

 
X X 36
N 48

f

M.D. qH$dm    0.75 .
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_mÜ` {dMbZ JwUm§H$ 


 
M.D.

X X

    
0.75
12

_mÜ` {dMbZ JwUm§H$  = 0.0625.

3) g§VV nX_mboVrb _mÜ` {dMbZ.

g§VV nX_mboV _mÜ` {dMbZ H$mT>Ê`mgmR>r nwT>rb nm`è`mZo Omdo bmJVo.

1. {Xboë`m nX_mboMo _mÜ` qH$dm _Ü`Jm H$mT>m (X  qH$dm M).

2. Amboë`m _mÜ`mnmgyZ dJ©_Ü`mÀ`m àË òH$ KQ>H$m§Mo {MÝhmMm {dMma Z H$aVm {dMbZ ¿`m

d Ë`mg M X  `m erf©H$mImbr Xe©dmdo.

3. M X  À`m àË òH$ _yë`mbm g§~§{YV dma§dm[aVoZo JwUmH$ma H$ê$Z M Xf  _m{hV H$am

Am{U Ë`mMr ~¡arO H$ê$Z  M Xf  {_idm.

4.  M Xf  bm EHy$U KQ>H$m§À`m qH$dm {Z[ajUmÀ`m g§»`oZo ^mJ Úmdo Am{U _mÜ`
{dMbZ H$mT>m.

_mÜ` {dMbZ M.D. qH$dm  
 


M X
N

f

5. _mÜ` {dMbZmÀ`m _yë`mg _mÜ`mZo ^mJyZ _mÜ` {dMbZ JwUm§H$ H$mT>m.

_mÜ` {dMbZ JwUm§H$  


 
M.D.

X X
.

CXmhaU : Imbrb _m{hVrÀ`m AmYmao _mÜ` {dMbZ Am{U _mÜ` {dMbZ JwUm§H$ H$mT>m.

AmH$ma 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

dma§dm[aVm 5 8 12 15 20 14 12 6
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CÎma :

X f M dM fdM M X M Xf

0-10 5 5 – 30 – 150 – 38.15 190.75

10-20 8 15 – 20 – 160 – 28.15 225.20

20-30 12 25 – 10 – 120 – 18.15 217.80

30-40 15 35 0 0 – 8.15 122.25

40-50 20 45 10 200 1.85 37.00

50-60 14 55 20 280 11.85 165.90

60-70 12 65 30 360 21.85 262.20

70-80 6 75 40 240 31.85 191.10

N = 92 750 1412.2

_mÜ`


 

fdM
X A

N

   
750

35
92

   = 35 + 8.15

X  = 43.15

_mÜ` {dMbZ

M.D. qH$dm 
 


M X
N

f

     
1412.2

92

M.D. qH$dm  = 15.35
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_mÜ` {dMbZ JwUm§H$

_mÜ` {dMbZ JwUm§H$ 


 
M.D.

X X

    
15.35
43.15

_mÜ` {dMbZ JwUm§H$ = 0.36.

_mÜ` {dMbZmMo JwU Am{U Xmof (Merits and Demerits of Mean Deviation)

JwU :

_mÜ` {dMbZmMo JwU nwT>rbà_mUo AmhoV.

1. _mÜ`  {dMbZ _m{hV H$aÊ`mgmR>r gmono AgVo VgoM g_OÊ`mgmR>rhr gmono AgVo. _mÜ`
qH$dm _Ü`Jm _m{hV Pmbo AgVm _mÜ` {dMbZ ghO _m{hV H$aVm `oVo.

2. _mÜ` {dMbZ ho AdbmoH$ZmÀ`m àË òH$ KQ>H$mda Adb§~yZ AgVo. Oa AdbmoH$ZmVrb
qH$dm gm_J«rVrb H$moUË`mhr _yë`mV ~Xb Pmbm AgVm Ë`mMm n[aUm_ _mÜ` {dMbZmÀ`m
_yë`mda hmoVmo.

3. _mÜ` {dMbZ ho à_mU {dMbZmnojm bhmZ d _moR>m qH$dm Q>moH$mÀ`m _yë`mZo H$_r à^mdrV
hmoVo.

4. _mÜ` {dMbZmV KoÊ`mV òUmar {dMbZo _Ü` q~XynmgyZ Agë`m_wio doJdoJù`m {d^mOZmV
Ë`mMr VwbZm H$aVm `oVo.

Xmof :

_mÜ` {dMbZmVrb Xmof nwT>rbà_mUo AmhoV.

1. _mÜ` {dMbZ H$mT>VmZm {MÝhmH$S>o OmUrdnyd©H$ Xwb©j Ho$bo OmVo nU ho J{UVr` {Z`_mbm
Yê$Z Zmhr.

2. _mÜ` {dMbZmMo CÎma {ZpíMV ZgVo Va _mÜ` {dMbZ _mÜ`mnmgyZ Z H$mT>Vm _Ü`JonmgyZ
{dMbZ H$mT>bo Va CÎma {^Þ òVo, VgoM _mÜ` {dMbZ ho ~hþbH$mnmgyZ H$mT>bo OmV
Zmhr.

_mÜ` {dMbZmV darb Xmof Agbo Var Vo g_OÊ`mg Am{U _m{hVr H$ê$Z KoÊ`mg gmono
Agë`m_wio `m n[a_mUmMm AZoH$ {R>H$mUr Cn`moJ hmoVmo.
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1.5.3 à_mU {dMbZ (Standard Deviation)

{dMbZmÀ`m _mnZmVrb Xmof Xya H$aÊ`mgmR>r 1893 _Ü`o H$mb© {nAagZ `m§Zr à_mU
{dMbZ nÕVr _m§S>br. à_mU {dMbZmgmR>r J«rH$ Aja {g½_m ( ) `m {MÝhmMm dmna Ho$bm
OmVmo. à_mU {dMbZ ho {dMbZmMo _moO_mnZ H$aÊ`mMr EH$ XO}Xma nÕVr Amho. gm§p»`H$s`
JUZm Am{U emoY H$m`m©H$arVm à_mU {dMbZ Am{U à_mU {dMbZ JwUm§H$ ho EH$ gd©loð> Am{U
ewÕ _mnH$ Amho. _mÜ` {dMbZmV Ogo YZ Am{U F$U {MÝhmH$S>o Xwb©j Ho$bo OmVo. Ë`màH$mao
à_mU {dMbZmV {MÝhmH$S>o Xwb©j Ho$bo OmV Zmhr. VgoM à_mU {dMbZmMo _yë` gd© KQ>H$m§da
Adb§~yZ AgVo.

à_mU {dMbZ åhUOo nX_mboVrb J{UVr` _mÜ`mnmgyZ H$mT>boë`m {dMbZmÀ`m dJm©Mr
~oarO H$ê$Z Ë`mg EHy$U KQ>H$m§À`m qH$dm {Z[ajUmÀ`m g§» òZo ^mJyZ `oUmè`m JwUmoÎmamMo dJ©_wi
hmò . nX_mboVrb àË`oH$ KQ>H$mÀ`m {Z[ajUmda à_mU {dMbZ AmYmarV AgVo. à_mU {dMbZmMo
_yë` OodT>o OmñV VodT>m nX_mboVrb KQ>H$m§Mm EH${OZgrnUm H$_r AgVmo. `mCbQ> Ooìhm à_mU
{dMbZmMo _yë` OodT>o H$_r VodT>m nX_mboVrb KQ>H$m§Mm EH${OZgrnUm OmñV AgVmo.

à_mU {dMbZmÀ`m _mnZmgmR>r nwT>rb gyÌmMm dmna Ho$bm OmVmo.

S.D. qH$dm 
 


 



2
X

N
X

gyÌm_Ü`o,   = à_mU {dMbZ




X
X

N
 = {Xboë`m _yë`mMo J{UVr` _mÜ`

N = KQ>H$m§Mr g§»`m

à_mU {dMbZmMr d¡{eîQ>ço :

1. à_mU {dMbZ ho {dMbZmMo gd©loð> _mnH$ Amho.

2. à_mU {dMbZ ho nX_mboVrb gd© KQ>H$m§Zr ~«̂ mdrV hmoVo.

3. J{UVr` d¡{eîQ>çm_wio à_mU {dMbZ AmYw{ZH$ qH$dm àJV Aä`mgmgmR>r Cn`wº$ R>aVo.
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à_mU {dMbZ _mnZmÀ`m nÕVr :

1. gmYr qH$dm ì`º$sJV nX_mboVrb à_mU {dMbZ.

2. I§{S>V nX_mboVrb à_mU {dMbZ.

3. g§VV nX_mboVrb à_mU {dMbZ.

1) gmÜ`m nX_mboVrb à_mU {dMbZ

gmÜ`m nX_mboV à_mU {dMbZ H$mT>Ê`mgmR>r nwT>rb gyÌm§Mm dmna Ho$bm OmVmo.


  

    

22

N N
dX dX

`m gyÌmV,   = à_mU {dMbZ

dX  = J¥hrV _mÜ`mnmgyZ {dMbZmMr ~oarO

 2dX  = J¥hrV _mÜ`mnmgyZ {dMbZmÀ`m dJm©Mr ~oarO

 N f = AdbmoH$Zm§Mr g§»`m qH$dm dma§dmarVoMr ~oarO

`m gyÌmV J¥hrV _mÜ`mMr {ZdS H$aVmZm AdbmoH$ZmVrb bhmZmV bhmZ _yë` Am{U
_moR>çmV _moR>o _yë` `m§À`m ~oaOobm XmoZZo ^mJ {Xë`mg Oo _yë` `oVo Vo qH$dm Ë`mÀ`m OdinmgMr
nyU© g§»`m J¥hrV _mÜ` åhUyZ ¿`mdo.

H¥$Vr :

1. gd©àW_ J¥hrV _mÜ` {ZdS>mdo.

2. {MÝhm§Mm {dMma H$ê$Z AdbmoH$ZmMo qH$dm {Z[ajUm§Mo J¥hrV _mÜ`mnmgyZ {dMbZ KoD$Z
dX H$mT>mdo d Ë`mMr ~oarO H$ê$Z dX  H$mT>mdo.

3. N åhUOo gd© AdbmoH$Zm§Mr g§»`m åhUyZ {dMmamV ¿`mdo.

4. dX Mm dJ© (dX * dX) H$ê$Z Ë`mMr ~oarO H$amdr d  2dX  H$mT>mdo.

5. `m gd© qH$_Vr à_mU {dMbZmÀ`m gyÌmV R>odyZ Ë`mMo _yë` H$mT>mdo.
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CXmhaU : nwT>o 10 ì`º$sMr aº$mVrb H$moboñQ́>mb nmVir Amho Ë`mAmYmao à_mU {dMbZ d à_mU
{dMbZ JwUm§H$ H$mT>m.

240,  260,  290,  245,  255,  288,  272,  263,  277,  251

CÎma : gd© àW_ AmnU J¥hrV _mÜ` A = 264 KoD$.

X dX = X – 264 dX2

240 – 24 576

260 – 04 16

290 26 676

245 – 19 361

255 – 09 81

288 24 576

272 08 64

263 – 01 01

277 13 169

251 – 13 169

dX  = 1  2dX  = 2689 >

darb VŠË`mdê$Z  dX  = 1,  2dX  = 2689, N = 10

_mÜ` 


      
X 1

X A 264 264 0.1 264.1
N 10
d

à_mU {dMbZ 
  

    

22

N N
dX dX
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 
   

 

22689 1
10 10

   2268.9 0.1

 268.9 0.01

 268.89

      16.39

 à_mU {dMbZ   16.39  Amho.

à_mU {dMbZ JwUm§H$

à_mU {dMbZ JwUm§H$ 



X

    
16.39
264.1

    à_mU {dMbZ JwUm§H$ = 0.06.

2) I§{S>V nX_mboVrb à_mU {dMbZ

I§{S>V nX_mboV à_mU {dMbZ H$mT>Ê`mgmR>r nwT>rb gyÌmMm dmna Ho$bm OmVmo.


  

    

22

N N
fdX fdX

H¥$Vr :

1. gd©àW_ J¥hrV _mÜ` {ZdS>mdo.

2. {MÝhm§Mm {dMma H$ê$Z A\$bmoH$Zm§Mo J¥hrV _mÜ`mnmgyZ {dMbZ KoD$Z dX H$mT>mdo d
Ë`mMr ~oarO H$ê$Z  Xd  H$mT>mdo.
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3. dX À`m àË`oH$ _yë`mbm g§~§{YV dma§dm[aVoZo JwUmH$ma H$ê$Z fdX H$mT>mdo d Ë`mMr ~oarO
H$amdr Ë`mnmgyZ  fdX  H$mT>mdo.

4. fdX À`m àË`oH$ _yë`mbm g§~§{YV dX Zo JwUmH$ma H$ê$Z fdX2 H$mT>mdo d Ë`mMr ~oarO

H$amdr Ë`mnmgyZ  2fdX  H$mT>mdo.

5.  N f  åhUOoM dma§dm[aVoMr ~oarO H$amdr.

6. `m gd© qH$_Vr à_mU {dMbZmÀ`m gyÌmV R>odyZ gmoS>dmdo.

CXmhaU : EH$m H§$nZrVrb H$m_Jmam§À`m g_whmMo doVZ nwT>rb VŠË`mV {Xbobo Amho, Ë`mAmYmao
doVZmMo à_mU {dMbZ  d à_mU {dMbZ JwUm§H$ H$mT>m.

doVZ hOma ê$. 45 50 55 60 65 70 75 80

ì`º$sMr g§»`m  3  5  8  7  9  7  4  7

CÎma : J¥hrV _mÜ` A = 60 KoD$Z.

doVZ (X) ì`º$sMr g§»`m (f) dX fdX fdX2

45 3 – 15 – 45 675

50 5 – 10 – 50 500

55 8 – 5 – 40 200

60 7 0 0 0

65 9 5 45 235

70 7 10 70 700

75 4 15 60 900

80 7 20 140 2800

N = 50  fdX  = 180  2fdX  = 6010
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darb VŠË`mdê$Z N = 50,  fdX  = 180,  2fdX  = 6010, A = 60

_mÜ`


 
X

X A
N
fd

   
180

60
50

     = 60 + 3.6

X  = 63.6

_mÜ` X  = 63.6.

à_mU {dMbZ 
  

    

22

N N
fdX fdX

 
   

 

26010 180
50 50

   2120.2 3.6

 120.2 12.96

 107.24

      10.35

à_mU {dMbZ JwUm§H$

à_mU {dMbZ JwUm§H$



X


10.35
63.6

à_mU {dMbZ JwUm§H$ = 0.16.
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3) g§VV nX_mboVrb à_mU {dMbZ

g§VV nX_mboV à_mU {dMbZ H$mT>Ê`mgmR>r nwT>rb gyÌmMm dmna Ho$bm OmVmo.


  

    

  

22M M
N N

fd fd

H¥$Vr :

1. gd©àW_ nX_mboVrb dJmªMo qH$dm JQ>m§Mo dJ©_Ü` qH$dm _Ü`q~Xy H$mT>mdm.

2. Ë`mZ§Va dJ©_Ü`m_YyZ J¥hrV _mÜ` {ZdS>mdo d gd© _Ü`q~XyMo Ë`mnmgyZ {dMbZ KoD$Z

d  M H$mT>mdo.

3. d  M À`m àË`oH$ _yë`mbm g§~§{YV dma§dm[aVoZo JwUmH$ma H$ê$Z fd  M H$mT>mdo d Ë`mMr

~oarO H$ê$Z   Mfd  H$mT>mdo.

4.  Mfd  bm g§~§{YV d  M Zo JwUmH$ma H$ê$Z fd  M2 H$mT>mdo d Ë`mMr ~oarO H$ê$Z   

2Mfd

H$mT>mdo.

5. dma§dm[aVoMr ~oarO H$ê$Z N H$mT>mdo.

6. gd© _yë` qH$dm qH$_Vr gyÌmV R>odyZ gmoS>dmdo.

CXmhaU : nwT>rb dma§dm[aVm {dVaUmÀ`m ghmæ`mZo à_mU {dMbZ d à_mU {dMbZ JwUm§H$ H$mT>m.

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

{dÚmWu g§»`m 5 12 30 45 50 37 21
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CÎma : J¥hrV _mÜ` 35 KoD$Z.

JwU (X) {dÚmWu g§»`m (f) M d M fd M fd M2

0-10 5 5 – 30 – 150 4500

10-20 12 15 – 20 – 240 4800

20-30 30 25 – 10 – 300 3000

30-40 45 35 0 0 0

40-50 50 45 10 500 5000

50-60 37 55 20 740 14800

60-70 21 65 30 630 18900

N = 200   Mfd  = 1180 51000

darb VŠË`mdê$Z  A = 35, N = 200,   Mfd  = 180,   

2Mfd  = 51000.

_mÜ` 


 
M

X A
N
fd

 
1180

35
200

= 35 + 5.9

    X = 40.9

à_mU {dMbZ 
  

    

  

22M M
N N

fd fd

   
   

 

251000 1180
200 200



84

   2255 5.9

 255 34.81

 220.19

      14.83

à_mU {dMbZ JwUm§H$

à_mU {dMbZ JwUm§H$ 



X

    
14.83
40.9

à_mU {dMbZ JwUm§H$ = 0.36.

à_mU {dMbZmMo JwU Am{U Xmof (Merits and Demerits of Standard Deviation)

JwU :

à_mU {dMbZmMo JwU nwT>rbà_mUo AmhoV.

1. à_mU {dMbZ ho gd© KQ>H$m§da qH$dm AdbmoH$Zm§da Adb§~wZ AgVo.

2. à_mU {dMbZmda àJV J{UVr` àH«$s`m H$aVm òVmV.

3. à_mU {dMbZmda _moR>çm d bhmZ g§»`mMm H$_r n[aUm_ hmoVmo.

4. à_mU {dMbZ hr {dMbZ _moOÊ`mMr AmXe© nÕVr Amho.

5. à_mU {dMbZmÀ`m ghmæ`mZo XmoZ qH$dm XmoZ nojm A{YH$ {dVaUmMr VwbZm H$aVm `oVo.

6. à_mU {dMbZmMm Cn`moJ AZoH$ gm§p»`H$s` àH«$s`mgmR>r Ho$bm OmVmo.

Xmof :

à_mU {dMbZmMo Xmof nwT>rbà_mUo AmhoV.

1. {dMbZmMo _mnZ H$aÊ`mÀ`m {d{dY nÕVrn¡H$s {h nÕVr A{YH$ Jw§VmJw§VrMr Amho.

2. à_mU {dMbZ H$mT>VmZm {dMbZmMm dJ© H$mT>mdm bmJVmo d Ë`m_wio _moQ>çm g§»`m `oVmV
d Jw§VmJw§V dmT>Vo.
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{dMaU JwUm§H$ (Coefficient of Variation)

à_mU {dMbZ ho {dMbZmMo {Zanoj _mnH$ Amho. à_mU {dMbZmgr g§~§{YV {dMbZmMm
gmnoj _mnH$ åhUOo {dMaU JwUm§H$ hmò . ho _mnH$ H$mb© {nAagZ `m§Zr {dH${gV Ho$bo Am{U Vo
_mnH$ gmnoj {dMaU _moOÊ`mgmR>r gm_mÝ`nUo dmnabo OmVo. {dMaU JwUm§H$mMm dmna hm Ooìhm
AmnU XmoZ qH$dm XmoZ nojm A{YH$ nX_mbm§À`m {dMaUmMr VwbZm H$aÊ`mgmR>r Ho$br OmVo. Á`m
nX_mboMm {dMaU JwUm§H$ OmñV Amho Vr nX_mbm A{YH$ ~XbVr Amho qH$dm H$_r gwg§JV, H$_r
EH$g_mZ, H$_r qH$dm H$_r EH$ {OZgr AgVo. Xwgè`m ~mOyZo Á`m nX_mboMm {dMaU JwUm§H$ H$_r
Amho Vr nX_mbm H$_r ~XbVr qH$dm A{YH$ gwg§JV, A{YH$ EH$g_mZ, A{YH$ pñWa qH$dm
A{YH$ EH${OZgr AgVo. {dMaU JwUm§H$ C.V. `m AjamZo Xe©{dbm OmVmo. {dMaU JwUm§H$ à_mU
{dMbZ JwUm§H$mbm 100 Zo JwUyZ H$mT>Vm `oVmo. {dMaU JwUm§H$mMo gyÌ nwT>rbà_mUo Amho.

C. V. = à_mU {dMbZ JwUm§H$ 100

  


 C.V. 100
X

C. V. = {dMaU JwUm§H$

    = à_mU {dMbZ

  X  = _mÜ`

CXmhaU : nwT>rb VŠË`mV {dÚmnrR>mVrb 80 {dÚmÏ`mªMm gH$miÀ`m ZmíË`mdarb _m{gH$ IM©
Amho.

IM© (ê$) {dÚmWu g§»`m IM© (ê$) {dÚmWu g§»`m

780-820 2 580-620 13

740-780 6 540-580 9

700-740 7 500-540 7

660-700 12 460-500 4

620-660 18 420-460 2

`mdê$Z à_mU {dMbZ d {dMaU JwUm§H$ H$mT>m.
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CÎma : g_Om IM© åhUOo x d dma§dm[aVm åhUOo f. J¥hrV _mÜ` A = 620 KoD$Z

X f M dM fdM fdM2

780-820 2 800 180 360 64800

740-780 6 760 140 840 117600

700-740 7 720 100 700 70000

660-700 12 680 60 720 4320

620-660 18 640 20 360 7200

580-620 13 600 – 20 – 260 5200

540-580 9 560 – 60 – 540 32400

500-540 7 520 – 100 – 700 70000

460-500 4 480 – 140 – 560 78400

420-460 2 440 – 180 – 360 64800

N = 80 560 553600

darb VŠË`mdê$Z  A = 620, N = 80,   Mfd  = 560,   

2Mfd  = 553600.

_mÜ` 


 
M

X A
N
fd

  
560

620
80

 = 620 + 7

     X  = 627

à_mU {dMbZ 
  

    

  

22M M
N N

fd fd
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  
   

 

2553600 560
80 80

    26920 7

  6920 49

  6871

        82.89

àMaU JwUm§H$ 


 C.V. 100
X

   
82.89

100
627

        C.V. = 13.22.

Amnbr àJVr Vnmgm - 3
{Xboë`m n`m©̀ mVyZ `mo½` n`m©̀  {ZdS>m.

1. {dñVma ho ...... {dMbZ Amho.

(A) gmnoj (~) {Zanoj

(H$) à_mU (S>) `mn¡H$s Zmhr

2. _mÜ` {dMbZ JwUm§H$ ho ....... {dMbZ Amho.

(A) gmnoj (§~) {Zanoj

(H$) à_mU (S>) `mn¡H$s Zmhr

3. ........ ho {dMbZmMo AmXe© n[a_mU Amho.

(A) {dñVma (~) MVwW©H$ {dMbZ

(H$) _mÜ` {dMbZ (S>) à_mU {dMbZ
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4. à_mU {dMbZ ho ......... KQ>H$m§Zr à^mdrV hmoVo.

(A) gd© (~) Q>moH$mÀ`m

(H$) _Ü`^mJr Agboë`m (S>) `mn¡H$s Zmhr

5. {dMbZmMo ......... ho n[a_mU nX_mboVrb gd© KQ>H$mda AmYmarV AgVo.

(A) {dñVma (~) MVwW©H$ {dMbZ

(H$) à_mU {dMbZ (S>) darb gd©

Amnbr àJVr Vnmgm - 4
EH$ qH$dm XmoZ dmŠ`mV CÎmao Úm.

1. {dMbZmÀ`m n[a_mUmn¡H$s gdm©V T>mo~i _mnH$ H$moUVo Amho ?

2. {dMbZmMo AmXe© n[a_mU H$moUVo ?

3. MVwW©H$ {dMbZmMo gyÌ gm§Jm.

4. dJmªVa åhUOo H$m` ?

5. _mÜ`mnmgyZ {dMbZ KoD$Z H$mT>bobo {dMbZmMo n[a_mU H$moUVo ?

1.6 gmam§e
àñVwV KQ>H$m_Ü`o AmnU H|$Ðr` àd¥Îmr åhUOo H$m` Vo Aä`mgbo H|$Ðr` àd¥ÎmrÀ`m

n[a_mUmÀ`m ghmæ`mZo AmnUmg g§nyU© _m{hVr qH$dm AmH$S>odmarMo à{V{ZYrËd H$aUmar EImXr
g§»`m emoYUo eŠ` hmoVo. g§emoYZ àH«$s`o_Ü ò AW©ì`dñWoÀ`m {d{dY joÌmVrb g_ñ`m§Mr qH$dm
KQ>H$m§Mr _m{hVr qH$dm AmH$S>odmar CnbãY Pmë`mZ§Va Ë`mda Cnm``moOZm gwM{dÊ`mgmR>r {Z`moOZ
H$aÊ`mgmR>r H|$Ðr` àd¥ÎmrÀ`m n[a_mUm§Mm Cn`moJ hmoVmo. CXm. H¥$fr qH$dm CÚmoJ joÌmVrb gamgar
CËnmXH$Vm, gamgar CËnÞ, {d{eð> CËnmXZmMm gamgar IM© B. g_ñ`mMm qH$dm KQ>H$m§Mm Aä`mg
H|$Ðr` àd¥ÎmrÀ`m n[a_mUmÀ`m ghmæ`mZo H$aVm `oVmo. gamgar hm eãX AmnU Amnë`m X¡Z§{XZ
OrdZmV qH$dm ì`dhmamV AZoH$doim ghOnUo dmnaVmo. na§Vw gamgar ho n[a_mU nX_mboMo qH$dm
{d^mOZmMo nwaogo dU©Z H$aV Zmhr. Ë`mgmR>r {dMbZmÀ`m _XVrZo {Xboë`m _yë`mV Am{U gamgarV
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H$moUË`m H$maUmZo Am§Va qH$dm \$aH$ {Z_m©U Pmbm Amho Vo gm§Jy eH$Vmo. Ë`mM~amo~a Am{W©H$

gm_m{OH$ g_ñ`m§Mo {díbofU Am{U VwbZmË_H$ Aä`mg H$aÊ`mgmR>r {dMbZmÀ`m {Zanoj Am{U

gmnoj n[a_mUm§Mm Cn`moJ hmoVmo.

1.7 nm[a^mfrH$ eãX

1. gamgar : AZoH$ g§»`m§Mo à{V{ZYrËd H$aUmè`m EH$m g§»`og gamgar Ago

åhUVmV.

2. J{UVr` _mÜ` : gd© KQ>H$m§À`m _yë`m§À`m ~oaOobm KQ>H$m§À`m g§»`oZo ^mJë`mg `oUmè`m

g§»`og J{UVr` _mÜ` Ago åhUVmV.

3. _Ü`Jm : {Xboë`m _yë`mVrb _Ü`dVu _yë` åhUOo _Ü`Jm hmo`.

4. ~hþbH$/^yB©ï>H$ : {Xboë`m _m{hVrV gdm©V OmñV nwZamd¥Îmr Pmboë`m KQ>H$mÀ`m _yë`mg

~hþbH$ Ago åhUVmV.

5. ^m¡{_VrH$ _mÜ` : ^m¡{_VrH$ _mÜ` åhUOo EHw$U AdbmoH$ZmÀ`m g§» òEdT>m Ë`m g§»`mÀ`m

JwUmH$mamMm _yi hmo`.

6. {dMbZ : nX_mboVrb {^ÞVm qH$dm \$aH$mMo n[a_mU _moOÊ`mMo V§Ì hmo`.

7. {Zanoj {dMbZ : {Zanoj {dMbZ åhUOo Á`mV {^Þ nX_mboVrb EH$H$ gmaIo AgVo

d Ë`m nX_mbmVrb {^ÞVm _moOVm `oVo.

8. gmnoj {dMbZ : gmnoj {dMbZ åhUOo Á`mV {^Þ nX_mboVrb EH$H$ {^Þ AgVo

Voìhm XmoZ nX_mbm§Mr VwbZm H$aVm `oVo.

9. {dñVma : gdm©V bhmZ d gdm©V _moR>çm _yë`mVrb \$aH$.

10. MVwW©H$ {dMbZ : _Ü`^mJmVrb XmoZ MVwW©H$mVrb \$aH$mMr gamgar hmo`.

11. _mÜ` {dMbZ : _mÜ`mnmgyZ KoVboë`m {dMbZmMr gamgar hmo`.
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1.8 Amnbr àJVr Vnmgm CÎmao
Amnbr àJVr Vnmgm - 1

1) (A) Am{U (~) XmoÝhr

2) VrZ

3) XmoZ

4) ~hþbH$

5) ^m¡{_VrH$ _mÜ`

Amnbr àJVr Vnmgm - 2

1) g§nyU© AmH$S>odmar qH$dm _yë`m§Moooo ooo ooo ooo ooo o à{V{ZYrËd H$ê$ eHo$b Ago _yë` qH$dm g§»`m åhUOo
H|$Ðr` àd¥Îmr hmo`.

2) J{UVr` _mÜ` åhUOo gd© KQ>H$m§À`m _yë`m§À`m ~oaOobm KQ>H$m§À`m g§»`oZo ^mJë`m Z§Va
`oUmao _yë` hmo`.

3) _Ü`Jm åhUOo {Xboë`m _yë`mVrb _Ü`dVu _yë` hmo`.

4) ~hþbH$ åhUOo {Xboë`m _m{hVrV qH$dm AmH$S>odmarV gdm©V OmñV nwZamd¥Îmr Pmboë`m
KQ>H$mMo _yë` hmo`.

5) dJ©_Ü`o åhUOo dJm©À`m _hÎm_ _`m©Xm Am{U Ý`yZÎm_ _`m©Xm `m§À`m ~oaOog XmoZZo ^mJë`mg
{_iUmao _yë` hmo`.

Amnbr àJVr Vnmgm - 3

1) {Zanoj

2) gmnoj

3) à_mU {dMbZ

4) gd©

5) à_mU {dMbZ
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Amnbr àJVr Vnmgm - 4

1) {dMbZmÀ`m n[a_mUmnoH$s {dñVma ho gdm©V T>mo~i _mnH$ Amho.

2) à_mU {dMbZ ho {dMbZmMo AmXe© n[a_mU Amho.

3) MVwW©H$ {dMbZmMo gyÌ 


 3 1Q Q
Q.D.

2
 Amho.

4) dJmªVa åhUOo dJm©Mr daMr d ImbMr _`m©Xm `mVrb \$aH$ hmo`.

5) _mÜ`m nmgyZ {dMbZ KoD$Z H$mT>bobo {dMbZmMo n[a_mU åhUOo _mÜ` {dMbZ hmo`.

1.9 ñdmÜ`m`
1. Imbrb {Xboë`m _m{hVrÀ`m AmYmao J{UVr` _mÜ` H$mT>m.

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

dma§dm[aVm 5 10 25 30 20 10

2. nwT>rb {Xboë`m _m{hVrÀ`m AmYmao _Ü`Jm H$mT>m.

JwU 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40

{dÚmWr© g§»`m 29 195 241 117 52 10 6 3

3. nwT>rb _m{hVrÀ`m AmYmao _mÜ`, _Ü`Jm Am{U ~hþbH$ H$mT>m.

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

dma§dm[aVm 3 5 7 10 12 15 12 6 8 2

4. nwT>rb nwT>rb _m{hVrÀ`m AmYmao ^m¡{_VrH$ _mÜ` d g§dmXr _mÜ` H$mT>m.

d`moJQ> 35-40 40-45 45-50 50-55

ì`º$s̈Mr g§»`m 220 242 268 70
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5. Imbrb {Xboë`m _m{hVrÀ`m AmYmao MVwW©H$ {dMbZ Am{U MVwW©H$ {dMbZ JwUm§H$ H$mT>m.

doVZ 10-20 20-30 30-40 40-50 50-60

H$m_Jma 14 62 99 18 7

6. nwT>rb _m{hVrÀ`m AmYmao _mÜ` {dMbZ Am{U _mÜ` {dMbZ JwUm§H$ H$mT>m.

AmH$ma 0-10 10-20 20-30 30-40 40-50 50-60 60-70

dma§dm[aVm 7 12 18 25 16 14 8

7. nwT>rb _m{hVrÀ`m AmYmao à_mU {dMbZ d à_mU {dMbZ JwUm§H$ H$mT>m.

d` 20-25 25-30 30-35 35-40 40-45 45-50

ì`º$sMr g§»`m 170 110 80 45 40 35

8. Imbrb {Xboë`m _m{hVrÀ`m AmYmao {dMaU JwUm§H$ H$mT>m.

d` 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

ì`º$sMr g§»`m 15 15 23 22 25 10 5 10

9. Q>rnm {bhm.

1) H|$Ðr` àd¥ÎmrMr n[a_mUo

2) J{UVr` _mÜ`

3) _Ü`Jm

4) ~hþbH$

5) ^m¡{_VrH$ _mÜ`

6) g§dmXr _mÜ`

7) {dñVma

8) MVwW©H$ {dMbZ

9) _mÜ` {dMbZ

10) à_mU {dMbZ
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KQ>H$  2

Ag_{_Vr, n[a~b Am{U dqeS>Vm
(Skewness, Moments and Kurtosis)

2.0 C{ÔîQ>o

2.1 àñVmdZm

2.2 Ag_{_Vr (Skewness)

2.2.1 Ag_{_Vr - AW© Am{U g§H$ënZm

2.2.2 Ag_{_Vr MmMÊ`m

2.3 Ag_{_VrMo _mnH$

2.3.1 {Zanoj _mnH$ Am{U gmnoj _mnH$

2.3.2 H$mb© {nAagZMm Ag_{_Vr JwUm§H$

2.3.3 ~mD$boMm Ag_{_Vr JwUm§H$

2.3.4 Ho$boMm A_g{_Vr JwUm§H$

2.4 n[a~b (Moments)

2.4.1 n[a~b - AW© Am{U g§H$ënZm

2.4.2 n[a~bmMr C{ÔîQ>ço

2.4.3 _mÜ`mnmgyZMo n[a~b

2.4.4 J¥hrV _mÜ`mnmgyZMo n[a~b

2.5 dqeS>Vm (Kurtosis)

2.5.1 dqeS>Vm - AW© Am{U g§H$ënZm

2.5.2 dqeS>VoMo _mnH$

2.6 gmam§e
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2.7 nm[a^m{fH$ eãX

2.8 Amnbr àJVr Vnmgm CÎmao

2.9 ñdmÜ`m`

2.10 g§X^©

2.0 C{ÔîQo (Objectives)

{dÚmWu {_Ìhmo `m KQ>H$mÀ`m AÜ``ZmZ§Va AmnUmg -

 g_{_VrMr Am{U Ag_{_VrMr g§H$ënZm ñnï> hmoB©b.

 Ag_{_VrÀ`m _mnH$mMo kmZ hmoB©b.

 n[a~bmMr g§H$ënZm ñnï> hmoB©b.

 dqeS>VoMm AW© g_OyZ KoVm òB©b.

 dqeS>VoÀ`m _mnH$mMo kmZ hmoB©b.

2.1 àñVmdZm (Introduction)

{dÚmWu {_Ìhmo _mJrb KQ>H$m_Ü ò AmnU nm{hbo H$s, H|$Ðr` àd¥ÎmrÀ`m n[a_mUmÀ`m ghmæ`mZo
AmnUmg g_ï>rMo qH$dm _m{hVrMo àm{V{ZYrH$ _yë` àmá hmoVo. Vo àm{V{ZYrH$ _yë` g§nyU© g_ï>r
qH$dm _m{hVrMo à{V{ZYrËd H$aVo. VgoM {dMbZmÀ`m n[a_mUmÀ`m ghmæ`mZo AmnUmg g_ï>rVrb
A{YH$m§e _yë`o hr H|$Ðr` àd¥ÎmrÀ`m n[a_mUmÀ`m Odi AmhoV qH$dm Xwada AmhoV ho _m{hV hmoVo.
{h gm§p»`H$s` gmYZo åhUOoM, H|$Ðr` àd¥ÎmrMr n[a_mUo Am{U {dMbZmMr n[a_mUo `mnmgyZ AmnU
_m{hVrMo nwaoeo ÜdZrVmW© H$mTy> eH$V Zmhr. `mMmM AW© Agm H$s, hr gm§p»`H$s` gmYZo dmnê$Z
_m{hVrÀ`m ~m~VrV AmnU Oo AÝd`mW© H$mT>Vmo Vo nyU© ZgVmV. g_ï>r qH$dm _m{hVrMr Xwgar ~m~
åhUOo Ë`mMr g_{_Vr _m{hV H$aUo hmò . _m{hVrMo AmboImÛmao àñVwVrH$aU Ho$ë`mZ§Va AmnUmg
Ago {XgyZ òVo H$s, dma§dm[aVm {h ~hþbH$mgmo~V g_{_V Amho qH$dm Zmhr. ho "g_{_Vr' Am{U
"Ag_{_Vr'Mo kmZ àmá Ho$ë`mZ§Va Mm§Jë`m àH$mao Aä`mgy eH$Vmo. dma§dm[aVm dH«$m g§X^m©Vrb
AmUIr EH$ Xwgar ~m~ åhUOo AmnUmg dma§dm[aVm dH«$ hm ngaQ> qH$dm C§M Amho ho _m{hVr
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AgUo JaOoMo Amho. Aem àH$maÀ`m ngaQ>nUm Am{U C§Mrbm "dqeS>Vm' Ago åhUVmV. `m KQ>H$m_Ü ò
AmnU Ag_{_Vr Am{U Ë`mMo àH$ma, g_{_Vr _mnZmÀ`m MmMÊ`m, Ag_{_Vr _mnZmMr n[a_mUo
Ë`mM ~amo~a n[a~b Am{U dqeS>Vm `m g§H$ënZm§Mm Aä`mg H$aUma AmhmoV.

2.2 Ag_{_Vr (Skewness)
2.2.1 Ag_{_Vr - AW© d g§H$ënZm (Skewness - Meaning and Concept)

{dVaUm_Ü`o Ag_{_Vr Amho `mMm AW© Agm H$s, {dVaUm_Ü ò g_{_Vr Zmhr. AZoH$doim
AmnUmg Ago AmT>iyZ òVo H$s, XmoZ {dVaUo Á`m§Mr _mÜ`o Am{U à_mU {dMbZo gmaIr AmhoV.
CXmhaU nhmd`mMo Pmë`mg AmnUmg nwT>rb AmH¥$VrMo {Z[ajU H$aVm òB©b.

10

30

60 60

30

10

0 5 10 15 20 25 30 0 5 10 15 20 25 30

10

40

30
20

10

90

X = 15
 = 6

( ) g_{_V {dVaUI ( ) Ag_{_V {dVaUII

darb XmoZ {dVaUmMm Aä`mg Ho$ë`mZ§Va AmnUmg Ago bjmV `oVo H$s, XmoÝhr {dVaUmMo
_mÜ` Am{U à_mU {dMbZmMo _yë` gmaIo Amho. åhUOoM _mÜ` (X ) 15 Am{U à_mU {dMbZ

( ) 6 Amho. `mMm AW© XmoÝhr {dVaUo g_mZ AmhoV Agm Zmhr. S>mì`m ~mOyMo {dVaU g_{_V
Amho Va COì`m ~mOyMo {dVaU Ag_{_V Amho. Ag_{_VrÀ`m n[a_mUmÀ`m ghmæ`mZo AmnUmg
{d{dY {dVaUm_Yrb \$aH$ bjmV òVmo.
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Ag_{_VrÀ`m ì`m»`m :

Ag_{_VrÀ`m H$mhr _hÎdmÀ`m ì`m»`m nwT>rb à_mUo AmhoV.

H«$m°H$gQ>Z Am{U H$mD$S>Z `m§À`m _Vo,

""Ooìhm EImXr loUr qH$dm l¥§Ibm g_{_V ZgVo Voìhm Vr Ag_{_V AgVo.''

_m°arg øy_~J© `m§À`m _Vo,

""Ag_{_Vr åhUOo dma§dm[aVm {dVaUmÀ`m AmH$mamV g_{_VrMm A^md hmò .''

qgngZ Am{U H$m\$H$m `m§À`m _Vo,

""Ag_{_VrMr n[a_mUo AmnUmg Ag_{_VrMr {Xem Am{U ì`már gm§JVmV. g_{_Vr`
{dVaUm_Ü ò _mÜ`, _Ü`Jm Am{U ŷB©ï²>H$ qH$dm ~hþbH$ g_mZ AgVmV. OodT>o AmnU ~hþbH$m
nmgyZ Xya OmD$ VodT>r A{YH$ Ag_{_Vr AmnUmg {_iVo.''

darb ì`m»`mdê$Z ho bjmV `oVo H$s, Ag_{_Vr åhUOo g_{_VrMm Am^md hmo`, O|ìhm
{dVaU ho g_{_Vr` ZgVo qH$dm Ag_{_Vr` AgVo V|ìhm Ë`mg Ag_{_Vr` {dVaU Ago åhUVmV.

g_{_Vr` Am{U Ag_{_Vr` dH«$

g_{_Vr` dH«$

_mÜ`
_Ü`Jm
~hþbH$

darb dH«$ hm AmXe© g_{_Vr` dH«$ Amho. Omo _§{XamVrb K§Q>oÀ`m AmH$mamMm AgVmo
Á`mV Ag_{_Vr ZgVo. `m dH«$mV _mÜ`, _Ü`Jm Am{U ~hþbH$ ho EH$_oH$m§Zm V§VmoV§V OwiVmV.

åhUOoM,  _mÜ` = _Ü`Jm = ~hþbH$
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Ag_{_Vr` dH«$ : Ag_{_Vr` dH«$ XmoZ àH$maMo AmhoV.

1) YZmË_H$ Ag_{_Vr` dH«$, 2) F$UmË_H$ Ag_{_Vr` dH«$

1) YZmË_H$ Ag_{_Vr` dH«$

~hþbH$
_Ü`Jm

_mÜ`

darb dH«$mMm AmH$ma _m\$H$ à_mUmV Ag_{_Vr` Amho. hm dH«$ COì`m ~mOybm Ag_{_Vr`
Pmbobm Amho. `m dH«$m_Ü ò AmnUmg Ago {XgVo H$s, _mÜ`mMo _yë` _Ü`JoÀ`m _yë`mnojm OmñV
Amho Am{U _Ü`JoMo _yë` ~hþbH$mnojm OmñV Amho. åhUOoM,

_mÜ` > _Ü`Jm > ~hþbH$

Aer àH$maÀ`m Ag_{_Vr` dH«$mg YZmË_H$ Ag_{_Vr` dH«$ Ago åhUVmV.

2) F$UmË_H$ Ag_{_Vr` dH«$

~hþbH$
_Ü`Jm

_mÜ`

darb dH«$mMm AmH$ma _m\$H$ à_mUmV Ag_{_Vr` Amho. hm dH«$ S>mì`m ~mOybm Ag_{_Vr`
Pmbobm Amho. `m dH«$mV AmnUmg Ago {XgVo H$s, ~hþbH$mMo _yë` ho _Ü`JoÀ`m _yë`mnojm OmñV
Amho Am{U _Ü`JoMo _yë` _mÜ`mÀ`m _yë`mnojm OmñV Amho. åhUOoM,

_mÜ` < _Ü`Jm < ~hþbH$

Aem àH$maÀ`m Ag_{_Vr` dH«$mg F$UmË_H$ Ag_{_Vr` dH«$ Ago åhUVmV.
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2.2.2 Ag_{_VrÀ`m MmMÊ`m (Tests of Skewness)

{dVaU ho g_{_Vr` qH$dm Ag_{_Vr` Amho ho VnmgÊ`mgmR>rÀ`m H$mhr MmMÊ`m AmhoV
Ë`m nwT>rbà_mUo AmhoV.

1. _mÜ`, _Ü`Jm Am{U ~hþbH$mMr _yë`o V§VmoV§V OwiV ZmhrV. `m_Ü`o AgUmao A§Va OodT>o
OmñV VodT>r Ag_{_Vr A{YH$ AgVo.

2. MVwW©Ho$ hr _Ü`JonmgyZ g_mZ A§Vamda ZgVmV, åhUOo,

      3 1Q Me Me Q 0

3. _Ü`JonmgyZ KoVboë`m YZmË_H$ {dMbZmMr ~oarO {h F$UmË_H$ {dMbZmÀ`m ~oaOo~amo~a
ZgVo.

4. ~hþbH$mnmgyZ g_mZ {dMbZmÀ`m q~Xyda dma§dm[aVoMo {dVaU ho g_mZ à_mUmV hmoV ZmhrV.

5. Ooìhm _m{hVr AmboI nonada _m§S>br OmVo Voìhm Ë`mnmgyZ gm_mÝ` K§Q>oÀ`m AmH$mamMm dH«$
{_iV Zmhr.

darb MmMÊ`mdê$Z AmnUmg Ago {XgyZ òVo H$s,

Ag_{_Vr` {dVaUm_Ü`o

_mÜ` = _Ü`Jm = ~hþbH$

YZmË_H$ Ag_{_Vr` {dVaUm_Ü`o

_mÜ` > _Ü`Jm > ~hþbH$

F$UmË_H$ Ag_{_Vr` {dVaUm_Ü`o

_mÜ` < _Ü`Jm < ~hþbH$

2.3 Ag_{_VrMo _mnH$ qH$dm n[a_mUo (Measures of Skewness)
Ag_{_VrMr n[a_mUo AmnUmg _m{bHo$Vrb qH$dm l¥§IboVrb Ag_{_VrMr {Xem Am{U

ì`már gm§JVmV Am{U AmYmao AmnUmg g§~§{YV AgUmè`m XmoZ qH$dm A{YH$ l¥§Ibm§Mr VwbZm
H$aVm `oVo. Ag_{_VrMr n[a_mUo {Zanoj Am{U gmnoj AgVmV.
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2.3.1 Ag_{_VrMr {Zanoj n[a_mUo (Absolute Measures of Skewness)

Ag_{_VrMo _mnZ {ZanolnÕVrZo _mÜ` Am{U ~hþbH$ `m§À`mVrb \$aH$mÀ`m ghmæ`mZo
Ho$bo OmVo.

gyÌê$nmZo, {Zanoj SK = _mÜ` – ~hþbH$

{Zanoj SK = X Z

`oWo, SK  = Ag_{_Vr

X  = _mÜ`

 Z  = ~hþbH$

Oa _mÜ`mMo _yë` ~hþbH$mÀ`m _yë`mnojm OmñV AgVo Voìhm Ag_{_Vr hr YZ AgVo,
åhUOoM darb gwÌm_Ü`o AmnUmg YZ {MÝh {_iVo.

Oa ~hþbH$mMo _yë` _mÜ`mÀ`m _yë`mnojm OmñV AgVo Voìhm Ag_{_Vr hr F$U AgVo,
åhUOo, darb gwÌm_Ü`o AmnUmg F$U {MÝh {_iVo.

2.3.2 Ag_{_VrMr gmnoj n[a_mUo (Relative Measures of Skewness)

Ag_{_VrMr Mma à_wI gmnoj n[a_mUo AmhoV Vr nwT>rb à_mUo AmhoV.

1. H$mb© {nAagZMm Ag_{_Vr JwUm§H$.

2. ~mD$boMm Ag_{_Vr JwUm§H$.

3. Ho$boMm Ag_{_Vr JwUm§H$.

4. n[a~bmda AmYmarV Ag_{_Vr n[a_mUo.

Ag_{_VrÀ`m `m n[a_mUm§Mm dmna _w»`V: XmoZ qH$dm A{YH$ {dVaUm§Mr VwbZm H$aÊ`mgmR>r
Ho$bm OmVmo.

Ag_{_VrÀ`m Mm§Jë`m n[a_mUmV nwT>rb VrZ JwUY_© Agbo nm{hOo.

* _yë`mMm {dMma H$aVm Vo ewÕ g§»`oV Agbo nm{hOo Am{U Vo _yë` _m{bHo$Vrb qH$dm
l¥§IboVrb EH$H$mer Am{U l¥§IboÀ`m {dMaUmÀ`m loUrer ñdV§Ì Agbo nm{hOo.
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* Ooìhm {dVaU ho g_{_Vr` AgVo Voìhm Ë`mMo _yë` ewÝ` Agbo nm{hOo.

* n[a_mUmbm AW©nyU© Aer _mnU àUmbr Agbr nm{hOo Á`mdê$Z AmnUmg ghOnUo
_mnU Ho$boë`m _yë`mMo ÜdZrVmW© H$mT>Vm òVmV.

1) H$mb© {nAagZMm Ag_{_Vr JwUm§H$

Ag_{_Vr _mnZmÀ`m `m nÕVrg {nAagZMm Ag_{_Vr JwUm§H$ åhUyZ gwÕm AmoiIbo
OmVo. H$maU hr nÕVr H$mb© {nAagZ `m à{gÕ {~«Q>re gm§p»`H$s emókmZo gwM{dbr Amho. hr
nÕVr _mÜ` Am{U ~hþbH$ `mVrb \$aH$mda AmYmarV Amho, `m \$aH$mbm à_mU {dMbZmZo ^mJ
{Xë`mg gmnoj n[a_mU {_iVo. H$mb© {nAagZÀ`m Ag_{_Vr JwUm§H$mMo gwÌ nwT>rb à_mUo Amho.


pj

_mÜ` ~ hbþ H$$
à_mU {dMbZ

`oWo, jp - {nAagZMm Ag_{_Vr JwUm§H$

X  - _mÜ`

Z - ~hþbH$

  - à_mU {dMbZ

Ooìhm ~hþbH$mMo {ZpíMV _yë` _m{hV Zgob V|ìhm,

~hþbH$ = 3 _Ü`Jm –  2 _mÜ`

 3Me 2XZ

.`m gwÌmMm CmoJ H$ê$Z Ag_{_Vr JwUm§H$mÀ`m gwÌmV ~Xb H$aVm òVmo.

 


 


X 3Me 2X
pj

  


 


X 3Me 2X
 





3X 3Me

 




3 X Me

pj

~



102

`m _mnH$mg g¡Õm§{VH$ÑîQ>çm Hw$R>brhr _`m©Xm Zmhr Am{U hmM N>moQ>mgm Xmof Amho. na§Vw
àË`j ì`dhmam_Ü ò `m gwÌmÀ`m ghmæ`mZo {_imbobo _yë` ho Xw{_©inUo A{YH$ Cƒ AgVo Am{U
gm_mÝ`nUo 1 À`m Xaå`mZ AgVo.

Ooìhm {dVaU ho g_{_Vr` AgVo Voìhm _mÜ`, _Ü`Jm Am{U ~hþbH$ ho g_mZ AgVmV
Am{U åhUyZ Ag_{_Vr JwUm§H$ hm ewÝ` AgVmo. Ooìhm {dVaU ho YZ Ag_{_Vr` Agob Voìhm
Ag_{_Vr JwUm§H$mMo {MÝh YZ AgVo Am{U Ooìhm {dVaU ho F$U Ag_{_Vr` Agob Voìhm
Ag_{_Vr JwUm§H$mMo {MÝh F$U AgVo. åhUyZ `m gwÌmÀ`m ghmæ`mZo AmnUmg Ag_{_VrMr {Xem
Am{U {Vd«Vm {_iVo.

CXmhaU : EH$m ~g S>onmoVrb ~gog Zo EH$m {XdgmV H$mnbobo A§Va nwT>rb à_mUo Amho, Ë`mdê$Z
{nAagZÀ`m nÕVrZo Ag_{_Vr JwUm§H$ H$mT>m.

A§Va {H$._r. 10 20 30 40 50 60 70 80 90

~gogMr g§»`m 16 20 29 49 61 42 23  8  2

CÎma :  g_Om A§Va åhUOo X Am{U ~gMr g§»`m åhUOo f, A = 50.

X f dX fdX fdX2

10 16 – 40 – 640 25600

20 20 – 30 – 600 18000

30 29 – 20 – 580 11600

40 49 – 10 – 490 4900

50 61 0 0 0

60 42 10 420 4200

70 23 20 460 6200

80 8 30 240 7200

90 2 40 80 3200

250 – 1110 83900
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darb VŠË`mdê$Z A = 50, N = 250,  fdX  = – 1110 Am{U  2fdX  = 83900.

_mÜ` ( X )


 X A

N
fdX

  


 
1110

50
250

   = 50 – 4.44

X  = 45.56.

~hþbH$ (Z)

`oWo  {Z[ajUmdê$Z ~hþbH$mMo _yë` H$mT>Vm òVo Am{U ~hþbH$ 50 Amho H$maU 50 `m
_yë`mMr dma§dm[aVm gdm©V OmñV åhUOoM 61 Amho.

Z = 50

à_mU {dMbZ ( )


  

    

22

N N
fdX fdX

  
 

   
 

283900 1110
250 250

      2335.6 4.44

   335.6 19.71

   315.89

  17.77



104

H$mb© {nAagZMm Ag_{_Vr JwUm§H$

gyÌ,




X Z

pj

   



45.56 50

17.77

   



4.44

17.77

jp = – 0.25

 H$mb© {nAagZMm Ag_{_Vr JwUm§H$ jp = – 0.25 Amho.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao H$mb© {nAagZMm Ag_{_Vr JwUm§H$ H$mT>m.

Z\$m 70-80 80-90 90-100 100-110 110-120 120-130 130-140 140-150

dma§dm[aVm 12 18 35 42 50 45 30 8

CÎma : g_Om Z\$m åhUOo X Am{U dma§dm[aVm åhUOo f. A = 110.

X f M dM fdM fdM2

70-80 12 75 – 35 – 420 14700

80-90 18 85 – 25 – 450 11250

90-100 35 95 – 15 – 525 7875

100-110 42 105 – 05 – 210 1050

110-120 50 115 05 250 1250

120-130 45 125 15 675 10125

130-140 30 135 25 750 18750

140-150 8 145 35 280 9800

240 0 350 74800
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darb VŠË`mdê$Z A = 110, N = 240,  Mfd  = 350 Am{U  2Mfd  = 74800.

_mÜ`,

gwÌ


 
M

X A
N
fd

   
350

110
240

   = 110 + 1.46

       X  = 111.46

~hþbH$,

~hþbH$ JQ> = 110 – 120

L = 110, f0 = 42, f1 = 50, f2 = 45, i = 10.

gwÌ,


  
 
1 0

1 0 2
Z L

2
f f

i
f f f

 


  
 

50 42
Z 110 10

2 50 42 45

  


80
Z 110 10

100 87

   
80

110
13

   = 110 + 6.15

Z = 116.5.

à_mU {dMbZ,

gwÌ, 
  

    

22M M
N N
fd fd
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 
   

 

274800 350
240 240

   2311.67 1.46

 311.67 2.13

 309.54

      17.59

H$mb© {nAagZMm Ag_{_Vr JwUm§H$,





X Z

pj

  



111.46 116.15

17.59

  



4.69

17.59

       jp = – 0.27.

 H$mb© {nAagZMm Ag_{_Vr JwUm§H$ – 0.27 Amho.

2) ~mD$boMm Ag_{_Vr JwUm§H$

~mD$bo `m§Zr {Xboë`m Ag_{_Vr JwUm§H$mÀ`m gwÌm_Ü ò _mÜ` Am{U ~hþbH$ `m§Mr _yë`o
{dMmamV KoVbr ZmhrV. g_{_Vr` {dVaUm_Ü ò XmoZ MVwW©H$ ho _Ü`JonmgyZ g_mZ A§Vamda AgVmV.
åhUyZ _Ü`Jm Am{U àW_ MVwW©H$ `mVrb \$aH$ (M – Q1) hm V¥Vr` MVwW©H$ Am{U _Ü`Jm
`mVrb (Q3 – M) `m ~amo~a AgVmo. `m XmoZ \$aH$mMm \$aH$ ewÝ` Agm`bm nm{hOo. Ag_m{_Vr`
{dVaUm_Ü`o (M – Q1) hm (Q3 – M) À`m ~amo~a ZgVmo Am{U `m XmoZ _yë`mVrb \$aH$mnmgyZ
AmnUmg Ag_{_VrMo {Zanoj n[a_mU {_iVo. åhUyZ, ~mD$boMo {Zanoj Ag_{_VrMo gwÌ nwT>rb
à_mUo Amho.



107

{Zanoj Ag_{_Vr = (Q3 – M) – (M – Q1) = Q3 + Q1 – 2M

`oWo Q1 Am{U Q3 ho àW_ Am{U V¥Vr` MVwW©H$ AmhoV Am{U M hr _Ü`Jm Amho Or
Xwgè`m qH$dm {ÛVr` MVwW©H$m~amo~a AgVo. Ag_{_VrÀ`m {Zanoj n[a_mUmbm (Q3 – M) Am{U
(M – Q1) `m§À`m ~oaOoZo ^mJwZ Ag_{_VrMo gmnoj n[a_mU àmá H$aVm `oVo.

~mD$boMm Ag_{_Vr JwUm§H$ ( jB ) `mMo gwÌ nwT>rb à_mUo Amho.

   
   

  


  
3 1

B
3 1

Q M M Q
Q M M Q

j

 



3 1

B
3 1

Q Q 2M
Q Q

j

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao MVwW©H$ Am{U _Ü`Jm `mda AmYm[aV Ag_{_Vr JwUm§H$
H$mT>m.

Mb 5 10 15 20 25 30 35

dma§dm[aVm 2 7 11 15 10 4 1

CÎma : g_Om Mb åhUOo X Am{U dma§dm[aVm åhUOo f.

X f cf

5 2 2

10 7 9

15 11 20

20 15 35

25 10 45

30 4 49

35 1 50

50
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_Ü`Jm (M)

 
  
 

N 1
M

2
 ì`m _yë`mMm AmIma

  
 

  
 

50 1
2

 ì`m _yë`mMm AmH$ma

  
51
2

 ì`m _yë`mMm AmH$ma

   = 25.5 ì`m _yë`mMm AmH$ma

M = 20

àW_ MVwW©H$

 
  
 1

N 1
Q

4
 ì`m _yë`mMm AmH$ma

  
 

  
 

50 1
4

 ì`m _yë`mMm AmH$ma

  
 

  
 

51
4

 ì`m _yë`mMm AmH$ma

   = 12.75 ì`m _yë`mMm AmH$ma

       Q1 = 15

V¥Vr` MVwW©H$

 
  

 3
N 1

Q 3
4

 ì`m _yë`mMm AmH$ma

   
 

  
 

50 1
3

4
 ì`m _yë`mMm AmH$ma
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 

  
 

51
3

4
 ì`m _yë`mMm AmH$ma

     = 3 (12.75) ì`m _yë`mMm AmH$ma

     = 38.25 ì`m _yë`mMm AmH$ma

 Q3 = 25

~mD$boMm Ag_{_Vr JwUm§H$

 



3 1

B
3 1

Q Q 2M
Q Q

j

  
  




25 15 2 20
25 15

  



40 40

10

  
0

10

jB = 0.

 Ag_{_Vr JwUm§H$ ewÝ` Amho, åhUOoM {dVaU ho g_{_Vr` Amho.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao MVwW©H$ Am{U _mÜ`Jm `mda AmYmarV Ag_{_Vr JwUm§H$
H$mT>m.

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

dma§dm[aVm 12 16 26 38 22 15 7 4

CÎma : g_Om Mb åhUOo X Am{U dma§dm[aVm åhUOo f.



110

X f cf

0-10 12 12

10-20 16 28

20-30 25 54

30-40 38 92

40-50 22 114

50-60 15 129

60-70 7 136

70-80 4 140

140

_Ü`Jm (M)

   _Ü`Jm JQ> = 
 
 
 

N
2

 ì`m MbmMm AmH$ma

= 
 
 
 

140
2

 ì`m MbmMm AmH$ma

= 70 ì`m MbmMm AmH$ma

   _Ü`Jm JQ> = 30–40

L = 30, C = 54, f = 38, i = 10.

gwÌ,


  
N

4M L
C

i
f

  


  
140 54430 10

38
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

  
70 54

30 10
38

  


 
16 10

30
38

   
160

30
38

   = 30 + 4.21

        M = 34.21.

àW_ MVwW©H$ (Q1)

   MVwW©H$ JQ> = 
 
 
 

N
4

 ì`m _yë`mMm AmH$ma

= 
 
 
 

140
4

 ì`m _yë`mMm AmH$ma

= 35 ì`m _yë`mMm AmH$ma

   MVwW©H$ JQ> = 20-30.

L = 20, C = 28, f = 20, i = 10.

gwÌ,


  1

N
4Q L

C
i

f

         


  
140 28420 10

26

   


  
35 28

20 10
26

   


 
7 10

20
26
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    
70

20
26

    = 20 + 2.69

Q1 = 22.69

V¥Vr` MVwW©H$ (Q3)

         MVwW©H$ JQ> = 
 
 
 

N
3

4
 ì`m _yë`mMm AmH$ma

= 
 
 
 

140
3

4
 ì`m _yë`mMm AmH$ma

= 3 (35) ì`m _yë`mMm AmH$ma

= 105 ì`m _yë`mMm AmH$ma

         MVwW©H$ JQ> = 40-50.

L = 40, C = 92, f = 22, i = 10.

gwÌ,


  3

N3 4Q L
C

i
f

     
  

1403 92440 10
22

   
  

  
3 35 92

40 10
22

   


  
105 92

40 10
22

   


 
13 10

40
22

    
130

40
22
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    = 40 + 5.90

Q3 = 45.90

~mD$boMm Ag_{_Vr JwUm§H$

 



3 1

B
3 1

Q Q 2M
Q Q

j

   
  




45.90 22.69 2 34.21
45.90 22.69

   



68.59 68.42

23.21

   
0.17
23.21

  jB = 0.007

 Ag_{_Vr JwUm§H$ 0.007 Amho.

3) Ho$boMm Ag_{_Vr JwUm§H$

Ho$boMm Ag_{_Vr JwUm§H$ hm ~mD$boÀ`m gwÌmMo gwYmarV ê$n Amho. ~mD$boÀ`m gwÌm_Ü`o
MVwW©H$m§Mm dmna Ho$bm Amho, Á`mV {dVaUmMr n{hbo 25% Am{U eodQ>Mo 25% _yë`o dJibr
AmhoV. Ë`m_wio Ho$bo `m§Zr Ago gwM{dbo Amho H$s, MVwW©H$mEodOr Xe_H$ Am{U eV_H$ `m§Mm
dmna Ag_{_VrÀ`m _mnZmV Ho$bm Amho.

åhUyZ Ho$bo `m§Mo gwÌ nwT>rb à_mUo Amho,

   
 

 
9 1 90 10

K
9 1 90 10

D D 2M P P 2M
D D P P

j

`oWo, D9 - Zddo Xe_H$

D1 - n{hbo Xe_H$

M - _Ü`Jm

P90 - ZìdXdo eV_H$

P10 - Xhmdo eV_H$
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Ag_{_Vr _mnZmMo ho gwÌ A{YH$ bmoH${à` Zmhr. H$mb© {nAagZMo gwÌ Ag_{_VrMm
Aä`mg H$aÊ`mgmR>r _moR>çm à_mUmV dmnabo OmVo.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao Ho$boMm Ag_{_Vr JwUm§H$ H$mT>m.

AmH$ma 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

dma§dm[aVm 6 10 18 30 12 10 6 2

CÎma : g_Om AmH$ma åhUOo X Am{U dma§dm[aVm åhUOo f.

X f cf

10-20 6 6

20-30 10 16

30-40 18 34

40-50 30 64

50-60 12 76

60-70 10 86

70-80 6 92

80-90 2 94

94

_Ü`Jm (M)

   _Ü`Jm JQ> = 
 
 
 

N
2

 ì`m MbmMm AmH$ma

= 
94
2

 ì`m MbmMm AmH$ma

= 47 ì`m MbmMm AmH$ma

   _Ü`Jm JQ> = 40-50.



115

L = 30, 
N
2

 = 47, C = 44, f = 18, i = 10.

gwÌ,


  
N

2M L
C

i
f

  


  
47 34

40 10
18

  


 
13 10

40
18

   
130

40
18

   = 40 + 7.22

        M = 47.22.

n{hbo Xe_H$ (D1) qH$dm Xhmdo eV_H$ (P10)

Xe_H$ JQ> qH$dm eV_H$ JQ> = 
N
10

 ì`m qH$dm 
10N
100

 ì`m _yë`mMm AmH$ma

= 
94
10

 ì`m _yë`mMm AmH$ma

= 410.44 ì`m _yë`mMm AmH$ma

Xe_H$ JQ> qH$dm eV_H$ JQ> = 420-30.

L = 30, 
N
10

 qH$dm 
10N
100

 = 9.4, C = 6, f = 10, i = 10.

gwÌ D1 qH$dm 


  10

N
10P L

C
i

f

  


  
3.4 6

30 10
10
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   = 30 + 3.4

     D1 qH$dm P10 = 33.4.

Zddo Xe_H$ (D9) qH$dm ZìdXmdo eV_H$ (P90)

  Xe_H$ JQ> qH$dm eV_H$ JQ> = 
9N
10

 ì`m qH$dm 
90N
100

 ì`m _yë`mMm AmH$ma

= 
 9 94
10

 ì`m _yë`mMm AmH$ma

= 9 (9.4) ì`m _yë`mMm AmH$ma

= 84.6 ì`m _yë`mMm AmH$ma

Xe_H$ JQ> qH$dm eV_H$ JQ> = 60-70.

L = 60, 
9N
10

 qH$dm 
90N
100

= 84.6, C = 76, f = 10, i = 10.

gwÌ, D9 qH$dm 


  90

9N
10P L

C
i

f

   


  
84.6 76

60 10
10

    = 60 + 8.6

    D9 qH$dm P90 = 68.6

Ho$boMm Ag_{_Vr JwUm§H$

   
 

 
9 1 90 10

K
9 1 90 10

D D 2M P P 2M
D D P P

j

  
  




68.6 33.4 2 47.22
68.6 33.4
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


102 94.44

35.2

  
5.56
35.2

jK = 0.16.

 Ho$boMm Ag_{_Vr JwUm§H$ 0.16 Amho.

2.4 n[a~b (Moments)
2.4.1 n[a~b - AW© d g§H$ënZm

n[a~b hr n[a^«_U {Z_m©U H$aUmè`m àd¥ÎmrÀ`m g§X^m©V Agboë`m eº$sÀ`m _moO_mnZmgmR>r
EH$ n[a{MV `m§{ÌH$ g§km Amho. `m àd¥ÎmrMr eº$s ~b {H$Vr à_mUmV Am{U Á`m {R>H$mUr eº$s
dmnabr OmVo Ë`mÀ`m _yimnmgyZ A§Vamda Adb§~yZ AgVo.

- Q>́oS>[aH$ {_ëg

n[a~bmMr darb ì`m»`m Ago Xe©{dVo H$s, n[a~bm_Ü`o XmoZ KQ>H$m§Mm g_mdoe hmoVmo.

1) eº$sMo à_mU Am{U 2) Á`mnmgyZ Vo bmJy Ho$bo Jobo Amho.

Oa f1, f2, f3 ho VrZ ~b AmhoV Vo AZwH«$_o X1, X2, X3 A§Vamda bmJw Ho$bo AmhoV Voìhm,

f1X1 hm n{hë`m ~bmMo n[a~b hmò

f2X2 ho Xwgao ~b hmo`.

f3X3 ho {Vgao ~b hmo`.

Oa `m n[a~bmMr ~oarO Ho$br Va AmnUmg  fX  {_iVo Oo EHy$U n[a~b AgVo. Oa

EHw$U n[a~b  fX  bm EHw$U ~b  f  Zo ^mJë`mg AmnUmg 




fX
f  ho _yë` {_iVo. Á`mg

n[a~b Ago åhUVmV. n[a~b H$mT>Ê`mMo gwÌ 




fX
f  ho _mÜ`mÀ`m _moO_mnmgmR>r dmnaboë`m

gwÌmgmaIo Amho Ago {XgyZ òVo. gm§p»`H$s_Ü`o "n[a~b' {h g§km dma§dm[aVm Am{U g§~§{YV _yë`
`m g§X^m©V dmnabr Amho. dma§dm[aVobm ~b _mZbo Amho Am{U _yë`mbm Am§Va _mZbo Amho.
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_mÜ`mMo _moO_mn H$arV AgVmZm dma§dm[aVoMm g§~§{YV _yë`mgmo~V JwUmH$ma H$aVmo,
Ë`mJwUmH$mamMr ~oarO H$ê$Z Ë`mg dma§dm[aVoÀ`m ~oaOoZo ^mJbo OmVo Am{U `oUmao _yë` _mÜ`
AgVo. `m H$maUmgmR>r J{UVr` _mÜ`mbm Ama§^q~Xy nmgyZMo n{hbo n[a~b Ago åhUVmV. Oa

Ama§̂ q~Xy ewÝ` Zgob Va _mÜ`mnmgyZMo n{hbo n[a~b ho 


N
d

 AgVo. òWo d hm MbmMo _yë`

(X) Am{U _mÜ` ( X ) `mVrb \$aH$ Xe©dVo, åhUOoM,   X Xd . Oa loUr qH$dm l¥§Ibm

qH$dm nX_mbm hr I§{S>V qH$dm g§VV Agob Va _mÜ`mnmgyZMo n{hbo n[a~b ho 


N
fd

 AgVo.

2.4.2 n[a~bmMr C{ÔîQ>ço

{dVaUmÀ`m ñdê$nmMm Aä`mg H$aÊ`mgmR>r n[a~bmMm dmna Ho$bm OmVmo. n[a~b Amnë`mbm
{dVaU g_{_Vr` Amho H$s Zmhr Vo gm§JVo. n[a~b AmnUmg {dVaUmMo ñdê$n gwÕm gm§JVo `oWo
g_{_Vr` dH«$ hm

1) gm_mÝ` AgVmo.

2) gm_mÝ` dH«$mnojm A{YH$ C§MrMm AgVmo.

3) gm_mÝ` dH«$mnojm A{YH$ {eIamMm AgVmo.

`mMmM AW© Agm H$s, AmnU n[a~bmÀ`m ghmæ`mZo {dVaUmÀ`m Ag_{_VrMm Aä`mg
H$aVmo. g_{_Vr` dH«$ gm_mÝ` Amho qH$dm Zmhr ho gwÕm Aä`mgbo OmVo. gd© g_{_Vr` dH«$ ho
gm_mÝ` ZgVmV Am{U g_{_Vr` dH«$ Am{U gm_mÝ` dH«$ `mVrb \$aH$ emoYyZ H$mT>Ê`mgmR>r
n[a~bmMr _XV hmoVo.

2.4.3 _mÜ`mnmgyZMo n[a~b

_mÜ`mnmgyZ H$mT>bobo n[a~b ho gm_mÝ`nUo  (å ỳ) `m AjamZo Xe©{dbo OmVo. åhUyZ
_mÜ`mnmgyZMo {d{dY n[a~b nwT>rb à_mUo AgVmV.

gmÜ`m qH$dm ì`º$sJV nX_mboV _mÜ`mnmgyZMo n[a~b

_mÜ`mnmgyZMo n{hbo n[a~b 
 


  

 1
X X
N N

d
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_mÜ`mnmgyZMo Xwgao n[a~b  
 


  

 

2 2

2
X X

N N
d

_mÜ`mnmgyZMo {Vgao n[a~b 
 


  

 

3 3

3
X X

N N
d

_mÜ`mnmgyZMo Mm¡Wo n[a~b  
 


  

 

4 4

4
X X

N N
d

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao Mma H|$Ðr` n[a~b H$mT>m.

AZwH«$_m§H$ 1 2 3 4 5 6 7 8 9 10

C§Mr 151 152 153 154 155 156 157 158 159 165

CÎma : g_Om C§Mr åhUOo X.

X  X X  
2

X X  
3

X X  
4

X X

151 – 5 25 – 125 625

152 – 4 16 – 64 256

153 – 3 9 – 27 81

154 – 2 4 – 8 16

155 – 1 1 – 1 1

156 0 0 0 0

157 1 1 1 1

158 2 4 8 16

159 3 9 27 81

165 9 81 729 6561

1560 0 150 540 7638
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_mÜ`,

gwÌ


X
N
X

  
1560
10

X  = 156.

darb VŠË`mdê$Z

   X X 0 ,    
2

X X 150 ,     
3

X X 540 ,    
4

X X 7638 .

n{hbo n[a~b

 


 
  1

X X 0
0

N 10

Xwgao n[a~b

 


 
  

2

2
X X 150

15
N 10

{Vgao n[a~b

 


 
  

3

3
X X 540

54
N 10

Mm¡Wo n[a~b

 


 
  

4

4
X X 7638

763.8
N 10

Mma H|$Ðr` n[a~bo nwT>rb à_mUo AmhoV.

 1 0 ,  2 15 ,  3 54 ,  4 763.8 .



121

I§{S>V nX_mboV qH$dm g§VV nX_mboV _mÜ`mnmgyZMo n[a~b

_mÜ`mnmgyZMo n{hbo n[a~b 
 


  

 1
X X
N N

f fd

_mÜ`mnmgyZMo Xwgao n[a~b  
 


  

 

2 2

2
X X
N N

f fd

_mÜ`mnmgyZMo {Vgao n[a~b  
 


  

 

3 3

3
X X
N N

f fd

_mÜ`mnmgyZMo Mm¡Wo n[a~b  
 


  

 

4 4

4
X X
N N

f fd

`oWo   X Xd  Am{U  N f .

n[a~bmMm {dñVma nwT>o H$aVm òVmo H$s, 5 , 6  qH$dm A{YH$ na§Vw àË`j ì`dhmam_Ü`o

n{hbo Mma n[a~bmÀ`m ghmæ`mZo AmnU nX_mboMo {ddoMZ H$ê$ eH$Vmo.

CXmhaU : nwT>rb AmH$S>odmarÀ`m ghmæ`mZo Mma H|$Ðr` n[a~b H$mT>m.

X 11 13 14 15 16

f  1  2  3  4  5

CÎma :

X f fX  X X  X Xf  
2

X Xf  
3

X Xf  
4

X Xf

11 1 11 – 3 – 3 9 – 27 81

13 2 26 – 1 – 2 2 – 2 2

14 3 42 0 0 0 0 0

15 3 45 1 3 3 3 3

16 1 16 2 2 4 8 16

15 140 0 18 –18 102
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_mÜ`,


  
140

X 14
N 10
fX

X 14

darb VŠË`mdê$Z

   X X 0f ,    
2

X X 18f ,     
3

X X 18f ,    
4

X X 102f .

n{hbo n[a~b

 


 
  1

X X 0
0

N 10
f

Xwgao n[a~b

 


 
  

2

2
X X 18

1.8
N 10

f

{Vgao n[a~b

 


  
   

3

3
X X 18

1.8
N 10

f

Mm¡Wo n[a~b

 


 
  

4

4
X X 102

10.2
N 10

f

 Mma H|$Ðr` n[a~b  1 0 ,  2 1.8 ,   3 1.8  Am{U  4 10.2  AmhoV.

{dVaUmÀ`m ñdê$nmMm Aä`mg H$aÊ`mgmR>r 1, 2 , 3  Am{U 4  `m Mma n[a~bmÀ`m

ghmæ`mZo XmoZ pñWam§H$m§Mo _mnZ Ho$bo OmVo.

Vo pñWam§H$ åhUOo,

1  ({~Q>m EH$ Ago dmMVmV) 





2
3
3
2
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2  ({~Q>m XmoZ Ago dmMVmV) 



 4

2
2

1  hm pñWam§H$ AmnUmg {dVaU ho g_{_Vr` Amho H$s Ag_{_Vr` Amho gm§JVmo. 2

hm pñWa§H$ AmnUmg g_{_Vr` dH«$ Am{U gm_mÝ` dH«$ `mVrb \$aH$ ñnï> H$aVmo. `mbmM dqeS>Vm
Ago åhUVmV.

2.4.4 J¥hrV _mÜ`mnmgyZMo n[a~b (Moments About an Arbitrary Origin)

O|ìhm {dVaUmMo J{UVr` _mÜ` ho nyU© g§»`m ZgVo Am{U Vo AnyUmªH$mV AgVo V|ìhm

 X X  Aer {dMbZ KoUo ho Iwn pŠbï> H$m_ hmoVo Am{U Ë`mZ§Va dJ©, KZ d Mm¡Wm KmV

 
2

X X ,  
3

X X  Am{U  
4

X X   Oo  AmnU _mÜ`mnmgyZMo {d{dY n[a~b H$mT>Ê`mgmR>r

dmnaVmo {h AS>MU Xya H$aÊ`mgmR>r AmnU J¥hrV _mÜ` (A) nmgyZ {dMbZ KoD$ eH$Vmo Am{U
_mÜ`mnmgyZÀ`m n[a~bmÀ`m gwÌm_Ü`o g_m`moOZ H$ê$ eH$Vmo. J¥hrV _mÜ` (A) nmgyZ H$mT>bobo

n[a~b ho gm_mÝ`nUo  '
1 ,  '

2  BË`mXr. AemàH$mao Xe©{dbo OmVmV. H$maU _mÜ`mnmgyZÀ`m

n[a~bmnmgyZ åhUOoM 1 , 2  BË`mXr nmgyZ \$aH$ H$amdm bmJVmo. VWmnr AmnU A  `m J¥hrV

_mÜ`mnmgyZ H$mT>boë`m n[a~bmbm 1, 2  BË`mXr Ago Xe©dỳ m OoUoH$ê$Z Xmohmo_Yrb \$aH$ ñnï>

hmoB©b.

gmÜ`m qH$dm ì`º$sJV nX_mboV J¥hrV _mÜ` A nmgyZ H$mT>bobo n[a~b nwT>rb à_mUo
AmhoV.

n{hbo n[a~b
 


  

    1
X A NA

X A
N N N

X

Xwgao n[a~b
 


 


2

2
X A

N

{Vgao n[a~b
 


 


3

3
X A

N
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Mm¡Wo n[a~b
 


 


4

4
X A

N

Oa {dVaU ho I§{S>V dma§dm[aVm {dVaU qH$dm g§VV dma§dm[aVm {dVaU Agob Va J¥hrV
_mÜ` W nmgyZ H$mT>bobo n[a~b nwT>rb à_mUo AgVmV.

n{hbo n[a~b
 


  

    1
X A

X A
N

f fX NA
N A

Xwgao n[a~b
 


 


2

2
X A
N

f

{Vgao n[a~b
 


 


3

3
X A
N

f

Mm¡Wo n[a~b
 


 


4

4
X A
N

f

OoWo A J¥hrV _mÜ` Am{U  N f  Amho.

J¥hrV _mÜ`mnmgyZÀ`m n[a~bmMo àË`j _mÜ`mnmgyZÀ`m n[a~bmV ê$nm§Va

J¥hrV _mÜ`mnmgyZ H$mT>boë`m n[a~bmMo àË`j _mÜ`mnmgyZÀ`m n[a~bm_Ü`o ê$nm§Va H$aVm
`oVo. `m XmoZ àH$maÀ`m n[a~bmVrb (  Am{U  ) g§~§Y nwT>rb à_mUo AmhoV.

       


           
  1

X X X X A A X A X A
N N N

   


      
       

   1
X A X A NA NX NA
N N N N N N

X

           1 11 X A X A 0

    2
2 12

       3
3 1 2 13 3 2

         2 4
4 1 3 2 1 14 4 6 3
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CXmhaU : EH$m {XdgmV 10 ~gñWmZH$mV àmá Pmboë`m VH«$mar nwT>rb à_mUo AmhoV Ë`mAmYmao
n[a~b H$mT>m.

AZwH«$_m§H$ 1 2 3 4 5 6  7  8  9    10

VH«$mar 2 4 5 7 8 9 11 12 13    14

CÎma : g_Om VH«$mar åhUOo X Am{U A = 8.

X (X – A) (X – A)2 (X – A)3 (X – A)4

2 – 6 36 – 216 1296

4 – 4 16 – 64 256

5 – 2 4 – 27 81

7 – 1 1 – 1 1

8 0 0 0 0

9 1 1 1 1

11 3 9 27 81

12 4 16 64 256

13 5 25 125 625

14 6 36 216 1296

5 149 125 3893

darb VŠË`mdê$Z

   X A 5 ,    2X A 149 ,    3X A 125 ,    4X A 3893 .

n{hbo n[a~b

 


 
  1

X A 5
0.5

N 10
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Xwgao n[a~b

 


 
  

2

2
X A 149

14.9
N 10

{Vgao n[a~b

 


 
  

3

3
X A 125

12.5
N 10

Mm¡Wo n[a~b

 


 
  

4

4
X A 3893

389.3
N 10

AmVm AmnU J¥hrV _mÜ`mnmgyZÀ`m n[a~bmMo àË`j _mÜ`mnmgyZÀ`m n[a~bmV ê$nm§Va
H$ê$`m,

      1 11 0.5 0.5 0

         22
2 12 14.9 0.5 14.9 0.25 14.658

               33
3 1 2 13 3 2 12.5 3 0.5 14.9 2 0.5

       3 12.5 22.35 2 0.125 12.5 22.35 0.25

  3 9.6

         2 4
4 1 3 2 1 14 4 6 3

               2 4389.3 4 0.5 12.5 6 14.9 0.5 3 0.5

            389.3 25 6 14.9 0.25 3 0.0625

      389.3 25 22.35 0.1875

 4 386.46

 Mma$ n[a~b  1 0 ,  2 14.65 ,   3 9.6  Am{U  4 386.46  AmhoV.
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CXmhaU : nwT>rb _m{hVrÀ`m AmYmao Mma H|$Ðr` n[a~b H$mT>m.

X 2 4 5 6 7

f 1 2 2 3 2

CÎma : g_Om A = 5.

X f (X – A) f (X – A) f (X – A)2 f (X – A)3 f (X – A)4

2 1 – 3 – 3 9 – 27 81

4 2 – 1 – 2 2 – 2 2

5 2 0 0 0 0 0

6 3 1 3 3 3 3

7 2 2 4 8 16 32

10 2 22 – 10 148

darb VŠË`mdê$Z

N = 10,   X Af  = 2,    2X Af  = 22,    3X Af  = – 10 Am{U

   4X A 148f .

n{hbo n[a~b
 


 

  1
X A 2

0.2
N 10

f

Xwgao n[a~b 
 


 

  
2

2
X A 22

2.2
N 10

f

{Vgao n[a~b 
 


  

   
3

3
X A 10

1
N 10

f

Mm¡Wo n[a~b  
 


 

  
4

4
X A 148

14.8
N 10

f
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AmVm AmnU J¥hrV _mÜ`mnmgyZ H$mT>boë`m n[a~bmMo àË`j _mÜ`mnmgyZÀ`m n[a~bmV
ê$nm§Va H$ê$`m.

      1 11 0.2 0.2 0

         22
2 12 2.2 0.2 2.2 0.04 2.16

                23
3 1 2 13 3 2 1 3 0.2 2.2 2 0.2

       1 1.42 2 0.04

   = – 1 – 1.42 + 0.08

  3 2.34

         2 4
4 1 3 2 1 14 4 6 3

    = 14.8 – 4(0.2) (-1) + 6(2.2) (0.2)2 – 3(0.2)4

    = 14.8 + 0.8 + 6(2.2) (0.04) – 3(0.0016)

    = 14.8 + 0.8 + 0.528 – 0.0048

 4 16.1213

 Mma H|$Ðr` n[a~b  1 0 ,  2 2.16 ,   3 2.34  Am{U  4 16.1213

Amho.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao Mma H|$Ðr` n[a~b H$mT>m.

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

{dÚmWu g§»`m 8 12 20 30 15 10 5
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CÎma : g_Om A = 35

JwU X f (X – A) f (X – A) f (X – A)2 f (X – A)3 f (X – A)4

0-10 8 5 –30 –240 7200 –216000 51840000

10-20 12 15 –20 –240 4800 –96000 23040000

20-30 20 25 –10 –200 2000 –20000 4000000

30-40 30 35 0 0 0 0 0

40-50 15 45 10 150 1500 15000 2250000

50-60 10 55 20 200 4000 80000 16000000

60-70 5 65 30 150 4500 135000 20250000

100 –180 24000 –102000 117380000

darb VŠË`mdê$Z

N = 100,     X A 180f ,    2X A 24000f ,     3X A 102000f ,

   4X A 117380000f .

n{hbo n[a~b
 


  

   1
X A 180

1.8
N 100

f

Xwgao n[a~b
 


 

  
2

2
X A 24000

240
N 100

f

{Vgao n[a~b
 


  

   
3

3
X A 102000

1020
N 100

f

Mm¡Wo n[a~b
 


 

  
4

4
X A 117380000

1173800
N 100

f
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J¥hrV _mÜ`mnmgyZÀ`m n[a~bmMo àË`j _mÜ`mnmgyZÀ`m n[a~bm ê$nm§Va

            1 11 1.8 1.8 1.8 1.8 0

          22
2 12 240 1.8 240 3.24 236.76

               33
1 2 13 3 2 1020 3 1.8 240 2 1.8

     = – 1020 + 1296 – 11.664

 3 264.336

         2 4
4 1 3 2 1 14 4 6 3

4 = 1173800 – 4(–1.8) (–10.20) + 6(240) (–1.8)2 – 3(–1.8)4

    = 117800 – 7344 + 6(240) (3.24) – 3(10.4976)

    = 1173800 – 7344 + 4665.6 – 31.4928

4  = 1171090.1072

 Mma H |$Ðr` n[a~b  1 0 ,  2 236.76 ,  3 264.336  Am{U

 4 1171090.1072  AmhoV.

CXmhaU : EH$m {dVaUmMo X = 2 J¥hrV _mÜ`mnmgyZ H$mT>bobo n{hbo Mma n[a~b AZwH«$_o 1, 2.5,

5.5 Am{U 16 AmhoV. `m AmYmao _mÜ`mda AmYmarV Mma n[a~b H$mT>m.

CÎma : J¥hrV _mÜ`mnmgyZ H$mT>bobo n{hbo Mma n[a~b

 1 1,  2 2.5 ,  3 5.5 ,  4 16

àË`j _mÜ`mnmgyZMo n[a~b

      1 11 1 1 0

         22
2 12 2.5 1 2.5 1 1.5
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              33
3 1 2 13 3 2 5.5 3 1 2.5 2 1

   = 5.5 – 7.5 + 2(1)

    = 5.5 – 7.5 + 2

 3 0

         2 4
4 1 3 2 1 14 4 6 3

    = 16 – 4(1) (5.5) + 6(2.5) (1)2 – 3(1)4

    = 16 – 22 + 6(2.5) (1) – 3(1)

    = 16 – 22 + 15 – 3

 4 6

 1 0 ,  2 1.5 ,  3 0 ,  4 6 .

2.5 dqeS>Vm (Kurtosis)
2.5.1 dqeS>Vm - AW© d g§H$ënZm

dqeS>VoMm J«rH$ ^mfoVrb AW© ""^marnUm'' Agm Amho. gm§p»`H$s_Ü`o dqeS>Vm åhUOo
dma§dm[aVm {dVaUmÀ`m ~hþbH$m{df`r loÌmMr ngaQ>nUm qH$dm {eIanUmMr loUr hmò . {dVaUmÀ`m
dqeS>VoMr loUr hr gm_mÝ` dH«$mÀ`m {eIanUmÀ`m VwbZoV _moObr OmVo. dqeS>VoMo _mnH$ AmnUmg
Hw$R>ë`m Vrd«Von ª̀V EImXo {dVaU gm_mÝ` dH«$mnojm {eIanUm qH$dm ngaQ> qH$dm gnmQ> Agbobo
AgVo Vo gm§JVo. Oa {dVaUmMm dH«$ gm_mÝ` dH«$mnojm A{YH$ gnmQ> Agob Va Ë`mg "AëndqeS>r'
Ago åhUVmV. gm_mÝ` dH«$mg _Ü`dqeS>r Ago åhUVmV. Oa {dVaUmMm dH«$gm_mÝ` dH«$mnojm
A{YH$ {eIa`wº$ Agob Va Ë`mg "C§MdqeS>r' Ago åhUVmV. gnmQ>nUm qH$dm {eIanUmÀ`m
AQ>rbmM dqeS>Vm Ago åhUVmV. dqeS>VoMr g§H$ënZoMm dmna _wb^yV gm§p»`H$s` {díbofUmV
Xw{_©i dmna Ho$bm OmVmo.

d{e§S>Vm åhUOo {dVaUmÀ`m {eIanUmMr loUr hmo`.

C§M nmVi {dVaUmg "C§MqeS>r' Ago åhUVmV.
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ngaQ> {dVaUmg "AëndqeS>r' Ago åhUVmV.

gm_mÝ` {dVaUmg "_Ü`dqeS>r' Ago åhUVmV.

nwT>rb AmH¥$Vr_Ü ò darb VrZ àH$maMo dH«$ ñnï> H$aVm òVrb.

C§M dqeS>r

_Ü`dqeS>r

AëndqeS>r

(+) Leptokurtic

(O) Mesokurtic (Normal)

(-) Platykurtic

General Forms of Kurtosis

à{gÕ {~«Q>re g§»`memók {d{b`_ Jm°goQ> (student) `m§Zr Iwn {dZmoXr ñdê$nmV `m
dH«$mMo ñdê$n ì`º$ Ho$bo Amho. Ë`mÀ`m _Vo, AëndqeS>r dH«$ ho ßb°Q>ong (platypus) `m N>moQ>çm
eonQ>rÀ`m nm` Xw_Sy>Z ~gboë`m àmÊ`mgmaIo AgVmV Am{U C§M dqeS>r dH«$ ho bm§~ eonQ>r
Agbobo XmoZ H$m§Jmê$ EH$_oH$mg_moa C^o Agë`mgmaIo AgVmV.

Jm°goQ> `m§Mr aoImQ>Zo àñVwV Ho$bobo AmhoV.

ßb°Q>ong H$m§Jmê$
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2.5.2 dqeS>VoMo _mnZ (Measures of Kurtosis)

dqeS>VoMo A{Ve` _hÎdmMo _mnH$ åhUOo 2 `m JwUm§H$mMo _yë` hmo`.

Ë`mMr ì`m»`m nwT>rbà_mUo Ho$br Amho.





2 2

4

2

`oWo 4  Mm¡Wo n[a~b Am{U 2 - Xwgao n[a~b Amho. OodT>o 2  Mo _yë` OmñV VodT>o

{dVaUmMo {eIa _moR>o AgVo.

gm_mÝ` dH«$mgmR>r 2  Mo _yë` ho 3 AgVo. åhUOoM  2 3  Ooìhm 2  Mo _yë` ho  3

nojm OmñV AgVo (2 > 3) Voìhm  dH«$ hm gm_mÝ` dH«$mnojm A{YH$ C§MrMm AgVo. åhUOoM,

C§MdqeS>r AgVmo. Ooìhm 2  Mo _yë` ho 3 nojm H$_r AgVo (2 < 3) Voìhm dH«$ hm gm_mÝ`

dH«$mnojm H$_r C§MrMm AgVmo. åhUOoM, AëndqeS>r AgVo  2 3  gmo~VMo gm_mÝ` dH«$ BVa

dH«$ `m§Zm _mÜ`mdqeS>r Ago åhUVmV.

H$mhr  2  hm 2  Mm {dH$bO `mMm dmna dqeS>VoMo _mnZ H$aÊ`mgmR>r Ho$bm OmVmo.  2

Mr ì`m»`m nwT>rb à_mUo H$aVm `oVo.

  2 2 3

gm_mÝ` {ddaUmgmR>r  2 0  AgVo. Ooèhm  2  ho YZmË_H$ AgVo Voìhm dH«$ hm C§MdqeS>r

AgVmo Am{U Ooìhm  2  ho  F$UmË_H$ AgVo Voìhm dH«$ hm AëndqeS>r AgVmo.

CXmhaU : 10 ~gñWmZH$m_Ü`o EH$m {XdgmV àmá Pmboë`m VH«$mar nwT>rb à_mUo AmhoV. Ë`mdê$Z
n[a~b H$mT>m Am{U {dVaUmMo {díbofU H$am.

X 0 1  2  3  4  5  6 7 8

f 1 8 28 56 70 56 28 8 1
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CÎma :

X f fX  X X  X Xf  
2

X Xf  
3

X Xf  
4

X Xf

0 1 0 – 4 – 4 16 – 64 256

1 8 8 – 3 – 24 72 – 216 648

2 28 56 – 2 – 56 112 – 224 448

3 56 168 – 1 – 56 56 – 56 56

4 70 280 0 0 0 0 0

5 56 280 1 56 56 56 56

6 28 168 2 56 56 224 448

7 8 56 3 24 24 216 648

8 1 8 4 4 4 64 256

256 1024 0 0 512 0 2816

_mÜ` 


  
1024

X 4
N 256
fX

    X 4

darb VŠË`mdê$Z    X X 0f ,    
2

X X 512f ,    
3

X X 0f ,

   
4

X X 2816f , N = 256.

n{hbo n[a~b
 


 

  1
X X 0

0
N 256

f

Xwgao n[a~b
 


 

  

2

2
X X 512

2
N 256

f
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{Vgao n[a~b
 


 

  

3

3
X X 0

0
N 256

f

Mm¡Wo n[a~b
 


 

  

4

4
X X 2816

11
N 256

f





   

3 3

1 2 2
3

2

0 0
0

42

 1 0





   2 2 2

4

2

11 11
2.75

42

 1 0  åhUOo  {dVaU g_{_Vr` Amho Am{U  2 2.75  åhUOoM  2 3  åhUOo

{dVaU dH«$ hm AëndqeS>r Amho.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao Mma H|$Ðr` n[a~b H$mT>m Am{U {dVaUmMo {díbofU H$am.

JwU 0-10 10-20 20-30 30-40

{dÚmWu g§»`m 1 3 4 2

CÎma :

JwU X f fX  X X  X Xf  
2

X Xf  
3

X Xf  
4

X Xf

0-10 1 5 5 – 17 – 17 289 – 4913 83521

10-20 3 15 45 – 7 – 21 147 – 1029 7203

20-30 4 25 100 3 12 36 108 324

30-40 2 35 70 13 26 338 4394 57122

10 220 0 810 – 1440148170
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_mÜ` 


  
220

X 22
N 10
fX

darb VŠË`mdê$Z    X X 0f ,    
2

X X 810f ,     
3

X X 1440f ,

   
4

X X 148170f , N = 10.

n{hbo n[a~b
 


 

  1
X X 0

0
N 10

f

Xwgao n[a~b
 


 

  

2

2
X X 810

81
N 10

f

{Vgao n[a~b
 


  

   

3

3
X X 1440

144
N 10

f

Mm¡Wo n[a~b
 


 

  

4

4
X X 148170

14817
N 10

f

 

 






 
    

33

1 2 2
3

2

144 2985984
455.11

656181

 





   2 2 2

4

2

14817 14817
2.26

656181

  1 455.11åhUOo {dVaU F$UmË_H$ Ag_{_Vr` Amho Am{U  2 2.26  åhUOoM

 2 3  åhUOo {dVaU dH«$ hm AëndqeS>r Amho.
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Amnbr àJVr Vnmgm - 1
{Xboë`m n`m©̀ mVyZ `mo½` n`m©̀  {ZdS>m.

1. EH$m {dVaUmMr _Ü`Jm 8, àW_ MVwW©H$ 8 Am{U V¥Vr` MVwW©H$ 12 Amho Va Ag_{_Vr
JwUm§H$ hm ........ Agob.

(A) 8 (~) 1 (H$) 9 (S>)  11

2. Ag_{_Vr` n[a_mUmV {Zanoj Ag_{_Vr hr ........ ~amo~a AgVo.

(A) _mÜ` + ~hþbH$ (~) _mÜ` - ~hþbH$

(H$) _mÜ` + ~hþbH$ (S>) _mÜ` - _Ü`Jm

3. dqeS>Vo_Ü`o dma§dm[aVm dH«$mMo {eIa K§Q>oÀ`m AmH$mamÀ`m gm_mÝ` dH«$mnojm ngaQ> Agob
Ë`mg ............ åhUVmV.

(A) AëndqeS>Vm (~) C§MdqeS>Vm (H$) _Ü` dqeS>Vm (S>) _oJm dH«$

4. dqeS>Vo _Ü ò gm_mÝ` dH«$mbm ....... åhUVmV.

(A) AëndqeS>r (~) C§MdqeS>r (H$) _Ü`dqeS>r (S>) gm_mÝ` dqeS>r

5. Ag_{_Vr Am{U J{UVr` _mÜ` AZwH«$_o 4 Am{U 17 AmhoV, Va ~hþbH$mMo _yë` H$m`
Agob ?

(A) 68 (~) 5.25 (H$) 21 (S>) 13

Amnbr àJVr Vnmgm - 2
EH$ qH$dm XmoZ dmŠ`mV CÎmao Úm.

1. Ag_{_Vr åhUOo H$m` ?

2. dqeS>Vm åhUOo H$m` ?

3. n[a~b åhUOo H$m` ?

4. H$mb© {nAagZMo Ag_{_Vr JwUm§H$mMo gwÌ gm§Jm.

5. AëndqeS>Vm åhUOo H$m` ?
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2.6 gmam§e
{dÚmWu {_Ìhmo `m KQ>H$m_Ü`o AmnU {dVaUmVrb g_{_Vr Am{U Ag_{_Vr `mMm Aä`mg

Ho$bm. VgoM Ag_{_VrMo àH$ma Aä`mgbo. Ag_{_Vr _mnZmMr n[a_mUo `m§Mm g{dñVa Aä`mg
Ho$bm. VgoM n[a~b `m g§H$ënZoÀ`m ghmæ`mZo gwÕm Ag_{_Vr JwUm§H$ H$gm H$mT>Vm `oVmo ho gwÕm
Aä`mgbo. eodQ>r dqeS>VoMr g§H$ënZm Aä`mgbr. dqeS>VoMo {d{dY àH$ma - AëndqeS>r,
_Ü`dqeS>r Am{U C§MdqeS>r `mMm gwÕm Aä`mg Ho$bm. `mM~amo~a dqeS>VoMo _mnZ n[a~bmÀ`m
ghmæ`mZo H$go Ho$bo OmVo ho Aä`mgbo.

2.7 nm[a^m{fH$ eãX
1. Ag_{_Vr - g_{_Vr nmgyZ Xya OmUo åhUOo Ag_{_Vr.

2. dqeS>Vm - dqeS>Vm åhUOo dma§dm[aVm dH«$mÀ`m {eIanUm qH$dm gnmQ>nUMr
loUr.

3. n[a~b - n[a~b hr n[a «̂_U {Z_m©U H$aUmè`m àd¥ÎmrÀ`m g§X^m©V Agboë`m
eº$sÀ`m _moO_mnZmgmR>r EH$ n[a{MV `m§{ÌH$ g§km Amho.

4. Ag_{_Vr JwUm§H$ - {Xboë`m {dVaUmVrb ~hþbH$mnmgyZ BVa KQ>H$ H$em àH$mao
{dIwabobo AmhoV Vo gm§JVo.

5. dqeS>Vm JwUm§H$ - dqeS>Vm JwUm§H$ ho dma§dm[aVm dH«$mÀ`m C§MrÀ`m {df_VoMo gmnoj
_mnH$ qH$dm n[a_mU hmo`.

2.8 Amnbr àJVr Vnmgm CÎmao
Amnbr àJVr Vnmgm - 1

1. 1

2. _mÜ` - ~hþbH$

3. C§MdqeS>Vm

4. _Ü`dqeS>r

5. 13
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Amnbr àJVr Vnmgm - 1

1. g_{_VrMm A^md åhUOo Ag_{_Vr hmò . VgoM _mÜ`, _Ü`Jm d ~hþbH$ g_mZ ZgUo
hmò .

2. dma§dm[aVm dH«$mMm AmH$ma H$gm Amho Vmo gm_mÝ` dH«$m nojm H$_r C§MrMm Amho Am{U
ngaQ> Amho qH$dm Vmo gm_mÝ` dH«$mnojm OmñV C§MrMm Am{U H$_r OmS>rMm Amho `mbmM
dqeS>Vm Ago åhUVmV.

3. n[a~b hr n[a^«_U {Z_m©U H$aUmè`m àd¥ÎmrÀ`m g§X^m©V Agboë`m eº$sÀ`m _moO_mnZmgmR>r
EH$ n[a{MV `m§{ÌH$ g§km Amho.

4. H$mb© {nAagZÀ`m Ag_{_Vr JwUm§H$mMo gwÌ.





X Z

kj

5. dma§dm[aVm dH«$mMm AmH$ma gm_mÝ` dH«$mnojm H$_r C§MrMm Am{U ngaQ> AgUo åhUOoM
AëndqeS>Vm hmo`.

2.9 ñdmÜ`m`
1. nwT>rb gm_J«rÀ`m ghmæ`mZo H$mb© {nAagZMm Ag_{_Vr JwUm§H$ H$mT>m.

C§Mr (B§M) 58 59 60 61 62 63 64 65

ì`º$sMr g§»`m 10 18 30 42 35 28 16 8

2. nwT>rb gm_J«rÀ`m ghmæ`mZo ~mD$boMm Ag_{_Vr JwUm§H$ H$mT>m.

C§Mr (B§M) 57-58 58-59 59-60 60-61 61-62 62-63 63-64 64-65

ì`º$s 11 19 31 44 37 30 18 10

3. nwT>rb _m{hVrÀ`m AmYmao Ho$bo `m§Mm Ag_{_Vr JwUm§H$ H$mT>m.

X¡Z§{XZ IM© (ê$.) 0-20 20-40 40-60 60-80 80-100

Hw$Qw>§~ g§»`m 13 25 27 19 16
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4. nwT>rb _m{hVrMm dmna H$ê$Z n[a~bmÀ`m ghmæ`mZo Ag_{_Vr JwUm§H$ H$mT>m.

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

dma§dm[aVm 2 12 22 24 16 12 8

5. nwT>rb _m{hVrMm dmna H$ê$Z n[a~bmÀ`m ghmæ`mZo dqeS>VoMo ñdê$n ñnï> H$am.

X 0-20 20-40 40-60 60-80 80-100

f 8 28 35 17 12

6. WmoS>Š`mV {Q>nm {bhm.

1)  Ag_{_Vr

2)  Ag_{_VrÀ`m MmMÊ`m

3)  n[a~b

4)  dqeS>Vm

5)  Ag_{_VrMo _mnU
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KQ>H$  3

ghg§~§Y {díbofU
(Correlation Analysis)

3.0 C{ÔîQ>o

3.1 àñVmdZm

3.2 ghg§~§Y

3.2.1 AW© d g§H$ënZm

3.2.2 ghg§~§YmMo _hÎd

3.3 ghg§~§YmMo àH$ma

3.3.1 YZmË_H$ Am{U F$UmË_H$ ghg§~§Y

3.3.2 gmYm, A§erH$ Am{U ~hþ ghg§~§Y

3.3.3 aofr` Am{U Aaofr` ghg§~§Y

3.4 ghg§~§Y AÜ``Z nÕVr

3.4.1 {dH$sU© q~XyboI nÕVr

3.4.2 AmboI nÕVr

3.4.3 H$mb© {nAagZMm ghg§~§Y JwUm§H$

3.4.4 pñnAa_ZMm loUr ghg§~§Y bwUm§H$

3.4.5 g_dVu {dMbZ nÕVr

3.5 ghg§~§Y JwUm§H$mÀ`m g§̂ mì` ÌwQ>r Am{U Ë`mMo AÝd`mW©

3.6 {ZYm©aU JwUm§H$

3.7 gmam§e

3.8 nm[a^m{fH$ eãX

3.9 Amnbr àJVr Vnmgm CÎmao

3.10 ñdmÜ`m`

3.11 g§X^©
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3.0 C{ÔîQo (Objectives)

{dÚmWu {_Ìhmo `m KQ>H$mÀ`m AÜ``ZmZ§Va AmnUmg -

 ghg§~§YmMr g§H$ënZm ñnï> hmoB©b.

 ghg§~§YmMo {d{dY àH$mamMo kmZ hmoB©b.

 ghg§~§Y JwUm§H$mMo _mnU H$aVm òB©b.

 {ZYm©aU JwUm§H$ `m g§H$ënZoMm AW© g_OyZ KoVm òB©b.

3.1 àñVmdZm
{dÚmWu {_Ìhmo AmVmn`ªV AmnU H|$Ðr` àd¥Îmr Am{U n[a_mUo, {dMbZ Am{U Ë`mMr

n[a_mUo, Ag_{_Vr Am{U Ë`mMo àH$ma d _mnZ VgoM dqeS>Vm `m g§H$ënZmMm Aä`mg Ho$bm.
H|$Ðr` àd¥ÎmrÀ`m ghmæ`mZo AmnUmg g_J« gm_J«rMo qH$dm AmH$S>odmarMo EH$ à{V{ZYrH$ _yë`
{_iVo. {dMbZmÀ`m ghmæ`mZo AmnUmg {Xbobr gm_J«r hr Ë`mÀ`m _mÜ`mnmgyZ {H$Vr à_mUmV
{dMbrV Pmbr Amho `mMr _m{hVr hmoVo. Ag_{_VrÀ`m ghmæ`mZo AmnUmg {dVaUmMm AmH$ma H$gm
Amho d {ddaU g_{_V Amho qH$dm Ag_{_V Amho `mMr _m{hVr hmoVo. dqeS>VoÀ`m ghmæ`mZo
AmnUmg {ddaUmMr C§Mr qH$dm ngaQ>nUm _m{hVr hmoVmo. darb gd© gm§p»`H$s` V§Ìm_Ü`o EH$mM
Mbmer g§~§{YV {ddoMZ Ho$bo OmVo. na§Vw XmoZ qH$dm XmoZnojm A{YH$ Mb AgVrb Va Ë`m_Ü`o
H$em àH$maMm g§~§Y Amho ho nmhÊ`mgmR>r AmnUmg ghg§~§YmMr g§H$ënZm Cn`wº$ R>aVo. àñVwV
KQ>H$m_Ü`o AmnU ghg§~§Y `m g§H$ënZo{df`r {dñV¥V _m{hVr {_idUma AmhmoV.

3.2 ghg§~§Y
3.2.1 ghg§~§Y - AW© d g§H$ënZm

ghg§~§Y åhUOo XmoZ g_whmVrb g§~§Y hmo`. gm§p»`H$s_Ü`o ghg§~§YmMm dmna XmoZ
Mbm_Yrb g§~§YmMo _moO_mn H$aÊ`mgmR>r Ho$bm OmVmo. Ë`mV EH$m MbmÀ`m _yë`mV ~Xb Pmë`mg
Xwgè`m MbmÀ`m _yë`mV gwÕm ~Xb hmoVmo Oa XmoZ _mÌm_Yrb hmbMmbr Aem àH$mao AgVrb
OoWo EH$m _mÌo_Ü ò hmbMmb qH$dm ~Xb Pmbm Va Xwgè`m _mÌo_Ü`o hmbMmb qH$dm ~Xb hmoVmo
Voìhm Ë`m XmoZ _mÌm g§~§{YV AgVmV. CXmhaUmW© nVrMo d` Am{U nËZrMo d` `m _Ü`o ghg§~§Y
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AgVmo. dñVyMr _mJUr Am{U qH$_V `m§À`mVrb ghg§~§Y, CËnÞ Am{U Cn^moJ `m§À`mVrb g§~§Y,
EH$m {d{eï> q~Xyn`ªV hmoUmam nmD$g Am{U ^mVmMo CËnmXZ `m§À`mVrb g§~§Y, ~MV Am{U Cn^moJ
`m§À`mVrb g§~§Y, CËnÞ Am{U Cn^moJ `m§À`mVrb g§~§Y, dñVyMr qH$_V Am{U nwadR>m `m§À`mVrb
g§~§Y, Xwa{MÌdmUr (Q>obrpìhOZ) À`m nadmT>çmV hmoUmar dmT> Am{U {gZo_m Kam_Ü`o hmoUmar KQ>
`m§À`mVrb g§~§Y, _mo~mB©b _Ü ò B§Q>aZoQ>Mm dmna Am{U {gZo_m J¥hmVrb àojH$m_Ü`o Pmbobr KQ>
`m§À`mVrb g§~§Y BË`mXr. ghg§~§Y {díbofUmÀ`m ghmæ`mZo XmoZ KQ>H$m§_Yrb ghg§~§YmÀ`m loUrMo
_moO_mn H$aVm `oVo. ghg§~§Y JwUm§H$ qH$dm ghg§~§Y {ZX}eH$ ho ghg§~§YmMo _mnH$ Amho Á`m_wio
gmam§e ê$nmZo EH$ _yë` {_iVo Oo KQ>H$m§Mr {Xem Am{U loUr Xe©{dVo. ghg§~§Y V§ÌmMm dmna XmoZ
qH$dm XmoZ nojm A{YH$ KQ>H$ EH$_oH$m§À`m {H$Vr Odi AmhoV qH$dm Ë`mV H$em àH$mao g§~§Y Amho
`mMo _mnZ H$aÊ`mgmR>r Ho$bm OmVmo. ghg§~§Y V§ÌmÀ`m ghmæ`mZo {ZU©` à{H«$`o_Ü`o {ZU©̀  KoUmè`m
ì`º$sbm _XV hmoVo, H$maU ghg§~§YmÀ`m ghmæ`mZo {ZU©̀  KoUmè`m ì`º$sbm EH$m KQ>H$mMm Xwgè`m
KQ>H$mer H$m` g§~§Y Amho `mMo kmZ {_i{dVm òVo Am{U {ZU©̀  à{H«$`oVrb A{ZpíMVVm H$_r
H$aVm `oVo qH$dm Q>miVm `oVo.

ghg§~§YmÀ`m ì`m»`m AZoH$ Wmoa gm§p»`H$sVÁk, J{UVrVÁk, AW©VÁkm§Zr Ho$boë`m AmhoV.
Ë`mn¡H$s _hÎdmÀ`m ì`m»`m nwT>rb à_mUo AmhoV.

`mbwZ MmD$ `m§À`m _Vo,

""ghg§~§Y {díbofU XmoZ KQ>H$m§Vrb qH$dm MbmVrb g§~§YmÀ`m loUrMr {ZpíMVr H$aÊ`mMm
à`ËZ H$aVo.''

S>ãë ẁ Am` qH$J `m§À`m _Vo,

""ghg§~§Y åhUOo _m{hVrÀ`m XmoZ loUr qH$dm g_whm_Ü`o {H$aH$moi g§~§Y àñWm{nV H$aUo
hmò . Oa Ago g§~§Y {gÕ Pmbo Va XmoZ Mb EH$mM {XeoZo qH$dm {dê$Õ {XeoZo ~XbVrb Am{U
AmnU Ago _mÝ` H$ê$ H$s, VÏ` Am{U ghg§~§Y ApñVËdmV Ambm, Aem g§~§Ymbm ghg§~§Y Ago
åhUVmV.''

qgngZ Am{U H$m\$H$m `m§À`m _Vo,

""ghg§~§Y {díbofU XmoZ qH$dm XmoZ nojm A{YH$ MbmVrb ghApñVËdmer g§~§{YV
AgVo.''
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Eb. Am. H$m°Za `m§À`m _Vo,

""Oa XmoZ qH$dm A{YH$ KQ>H$m_Ü`o ghmZŵ yVr Agob Am{U EH$m MbmV qH$dm KQ>H$mV
hmoUmar hmbMmb Xwgè`m KQ>H$mg ~Xbmg àoaUm XoV Agob Ë`m XmoZ qH$dm A{YH$ KQ>H$m§_Ü`o
ghg§~§Y Amho Ago AmnU åhUy eH$Vmo.''

E. E_. Qy>Q>bo `m§À`m _Vo,

""ghg§~§Y ho XmoZ qH$dm A{YH$ MbmVrb gh{dMaUmMo {díbofU Amho.''

åhUOoM ghg§~§Y ho EH$ gm§p»`H$s` V§Ì AgyZ Oo XmoZ qH$dm A{YH$ KQ>H$mVrb
gh{dMaUmÀ`m {díbofUmV _XV H$aVo.

3.2.2 ghg§~§YmMo _hÎd

kmZmÀ`m {d{dY emIm_Ü`o ghg§~§Y V§ÌmMo AZÝ`gmYmaU _hÎd Amho. H$mhr _hÎdnyU©
joÌm_Ü`o nwT>rbà_mUo ghg§~§YmMm `eñdr dmna Ho$bm OmVmo.

1) AZwd§{eH$emó joÌ

J°ëQ>Z Am{U {nAagZ `m§Zr ghg§~§YmMo _yë`_mnZ H$aÊ`mÀ`m nÕVr {dH${gV Ho$ë`m
Á`mMm Cn`moJ Ordemó Am{U AZwd§{eH$emó `m {df`mVrb {d{dY g_ñ`m§Mm Aä`mg H$aÊ`mgmR>r
Ho$bm OmVmo.

2) ì`dñWmnZ joÌ

ì`dñWmnZemó joÌmVrb _w»` H$m`© åhUOo {ZU©̀  KoUo hmò . ghg§~§Y ho gm§p»`H$s` V§Ì
ì`dñWmnH$mbm à~i gmYZ XoVo Á`mMm Cn`moJ ì`dñWmnH$ {ZU©` à{H«$`oV H$aVmV. Ë`m_YyZ
ì`dñWmnZmÀ`m {ZU©` à{H«$`oVrb A{ZpíMVVm H$_r H$aVmV.

3) AW©emó joÌ

AW©emó joÌmVrb Am{W©H$ dV©ZmMm Aä`mg H$aÊ`mgmR>r ghg§~§YmMr _moR>r Cn`wº$Vm
Amho. ghg§~§YmÀ`m ghmæ`mZo H$moUVo Mb H$moUË`m Mbmda {dg§{~V qH$dm Adb§~yZ Amho `mMr
{ZpíMVr hmoVo. Aem nÕVrZo ghg§~§YmÀ`m ghmæ`mZo {d{dY Am{W©H$ KQ>H$mMo {díbofU H$aVm `oVo.
`mM~amo~a Am{W©H$ pñWVrMo {dKQ>Z H$aUmè`m KQ>H$m§Mm emoY bmdÊ`mgmR>r gwÕm ghg§~§YmMm
Cn`moJ Ho$bm OmVmo.
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4) gm_m{OH$ emómÀ`m BVa emIm

B{Vhmg, _mZgemó, g_mOemó, VÎdkmZ, amÁ`emó B. gm_m{OH$ emómÀ`m BVa
emIm_Ü`o {d{dY KQ>H$mVrb qH$dm Mbm_Yrb Am§Vag§~§Y {ZpíMV H$aÊ`mgmR>r ghg§~§Y {díbofU
Cn`moJr nS>Vo Am{U `mM~amo~a g§emoYZmbm àoaUm Am{U kmZmÀ`m {d{dY emIm§Mr {Z{_©Vr `mgmR>r
gwÕm ghg§~§YmMm Cn`moJ hmoVmo.

AemàH$mao Ago åhQ>bo OmVo H$s, ghg§~§YmMo kmZmÀ`m {d{dY ZdZdrZ emImMr {Z{_©Vr
qH$dm gwê$dmV H$aUo Am{U {d{dY emImVrb g§emoYZmbm àoaUm XoUo `m_Ü ò AZÝ`gmYmaU _hÎd
Amho.

3.3 ghg§~§YmMo àH$ma
ghg§~§YmMo dJuH$aU {d{dY _mJm©Zo qH$dm àH$mao Ho$bo OmVo. Ë`mn¡H$s ghg§~§YmMo VrZ

_hÎdmMo dJuH$aU nwT>rbà_mUo AmhoV.

1) YZmË_H$ qH$dm YZ Am{U F$UmË_H$ qH$dm F$U ghg§~§Y

2) gmYm, A§erH$ Am{U ~hþ ghg§~§Y

3) aofr` Am{U Aaofr` ghg§~§Y

1. YZmË_H$ Am{U F$UmË_H$ ghg§~§Y (Positive and Negative Correlation)

ghg§~§Y hm YZmË_H$ (àË`j) qH$dm F$UmË_H$ (ì`ñV) Amho ho XmoZ KQ>H$mVrb qH$dm
MbmVrb ~XbmÀ`m {Xeoda Adb§~yZ AgVo.

1) YZmË_H$ qH$dm YZ ghg§~§Y (Positive Correlation)

Oa XmoÝhr Mb qH$dm KQ>H$ EH$mM {XeoZo ~XbV AgVrb åhUOoM Oa EH$m Mbm_Ü`o
dmT> Pmbr Va gm_mÝ`nUo Xwgè`m KQ>H$m_Ü`o qH$dm Mbm_Ü`o gwÕm dmT> hmoVo qH$dm Oa EH$m
Mbm_Ü`o KQ> Pmbr Va gm_mÝ`nUo Xwgè`m Mbm_Ü`o gwÕm KQ> hmoVo. Voìhm Aem àH$maÀ`m
ghg§~§Ymg YZmË_H$ ghg§~§Y Ago åhUVmV. CXm. dñVyMr qH$_V Am{U dñVyMm nwadR>m, CËnÞ
Am{U Cn^moJ B.
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CXmhaU : a) X 10 12 15 18 20

Y 15 20 22 25 37

b) X 5 10 15 20 25

Y 3 6 9 12 15

2) F$UmË_H$ qH$dm F$U ghg§~§Y (Negative Correlation)

Oa XmoÝhr Mb qH$dm KQ>H$ {dê$Õ {XeoZo ~XbV AgVrb, åhUOoM Oa EH$m Mbm_Ü`o
dmT> Pmbr Va gm_mÝ`nUo Xwgè`m Mbm_Ü`o KQ> hmoVo qH$dm Oa EH$m Mbm_Ü`o KQ> Pmbr Va
gm_mÝ`nUo Xwgè`m Mbm_Ü ò dmT> hmoVo. Voìhm Aem àH$maÀ`m ghg§~§Ymg F$UmË_H$ ghg§~§Y Ago
åhUVmV. CXm. dñVyMr qH$_V Am{U dñVyMr _mJUr, doVZ Xa Am{U ~oamoOJmar Xa.

CXmhaU : a) X 10 20 30 40 50

Y 40 32 24 16 8

b) X 100 90 60 40 30

Y 20 30 40 50 60
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2. gmYm, A§erH$ Am{U ~hþ ghg§~§Y

(Simple, Partial and Multiple Correlation)

gmYm, A§erH$ Am{U ~hþ ghg§~§Y Aem àH$maMo dJuH$aU Aä`mgmV KoVboë`m KQ>H$m§À`m
g§»`odê$Z Ho$bo OmVo.

1) gmYm ghg§~§Y (Simple Correlation)

ghg§~§YmÀ`m Aä`mgmgmR>r \$º$ XmoZM KQ>H$ qH$dm Mb {dMmamV KoVbo OmVmV V|ìhm Ë`m
ghg§~§Ymg gmYm ghg§~§Y Ago åhUVmV.

CXmhaU : a) X 1 2 3 4 5 6

Y 7 8 9 6 4 3

b) X 2 3 7 5 3 1

Y 5 6 8 4 2 9

dñVyMr _mJUr d qH$_V `m§À`mVrb ghg§~§Y, CËnÞ d Cn^moJ `m§À`mVrb ghg§~§Y
Aer gmÜ`m ghg§~§YmMr CXmhaUo XoVm `oVrb Á`mV \$º$ XmoZM KQ>H$m§Mm qH$dm Mbm§Mm {dMma
Ho$bm OmVmo.
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2) A§erH$ ghg§~§Y (Partial Correlation)

A§erH$ ghg§~§Ym_Ü ò XmoZ nojm OmñV KQ>H$m§Mm qH$dm Mbm§Mm {dMma Ho$bm OmVmo. na§Vy
Ë`mVrb \$º$ XmoZ Mb ghg§~§Y emoYÊ`mgmR>r qH$dm ghg§~§YmMm Aä`mg H$aÊ`mgmR>r {dMmamV
KoVbo OmVmV Am{U Ë`m§À`m AmngmVrb n[aUm_mMm {dMma Ho$bm OmVmo Ë`mMdoir BVa Mb qH$dm
KQ>H$ ho pñWa AmhoV Ago J¥hrV Yabo OmVo.

CXmhaU : Ooìhm AmnU à{VEH$ar ^mVmMo CËnmXZ, nmdgmMo à_mU Am{U dmnaÊ`mV Amboë`m
amgm`{ZH$ IVmMr _mÌm `m VrZ KQ>H$m§Vrb ghg§~§YmMm Aä`mg H$aVmo Voìhm AmnU Oa ghg§~§Ymbm
_`m©Xm KmbyZ \$º$ à{VEH$ar ^mVmMo CËnmXZ Am{U nmdgmMo à_mU `m XmoZ MbmMm {dMma H$aVmo
Am{U amgm`{ZH$ IVmMr _mÌm pñWa _mZbr OmVo Va Aem àH$maÀ`m ghg§~§Ymg A§erH$ ghg§~§Y
Ago åhUVmV.

3) ~hþ ghg§~§Y (Multiple Correlation)

Ooìhm AmnU XmoZ nojm OmñV åhUOoM VrZ qH$dm VrZnojm OmñV MbmMm Aä`mg H$aVmo
Voìhm Ë`m ghg§~§Ymg ~hþ ghg§~§Y Ago åhUVmV.

CXmhaU : Ooìhm AmnU à{VEH$ar ^mVmMo CËnmXZ, nmdgmMo à_mU Am{U amgm`{ZH$ IVmMr _mÌm
`m VrZ KQ>H$m§Vrb qH$dm MbmVrb ghg§~§YmMm Aä`mg H$aVmo Voìhm Ë`m ghg§~§Ymg ~hþ ghg§~§Y
Ago åhUVmV.

3. aofr` Am{U Aaofr` ghg§~§Y (Linear and Non-linear Correlation)

aofr` Am{U Aaofr` ghg§~§YmVrb \$aH$ hm MbmVrb qH$dm KQ>H$m§Vrb ~XbmÀ`m
JwUmoÎmamdê$Z Ho$bm OmVmo.

1) aofr` ghg§~§Y (Linear Correlation)

EH$m Mbm_Ü`o qH$dm KQ>H$m_Ü`o pñWa JwUmoÎmamZo hmoUmè`m ~Xbm_wio Xwgè`m Mbm_Ü`o
qH$dm KQ>H$m_Ü`o pñWa JwUmoÎmamZo Omo ~Xb hmoVmo Voìhm Ë`m ghg§~§Ymg aofr` ghg§~§Y Ago
åhUVmV.
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aofr` ghg§~§YmMo {Xeodê$Z XmoZ àH$ma nS>VmV.

1) YZmË_H$ qH$dm YZ aofr` ghg§~§Y

O|ìhm {dMmamV KoVboë`m XmoÝhr Mbm_Ü`o qH$dm KQ>H$m_Ü`o EH$mM {XeoZo Am{U pñWa
JwUmoÎmamZo ~Xb hmoV Agob åhUOoM Oa EH$m Mbm_Ü`o pñWa JwUmoÎmamZo dmT> Pmbr Va Xwgè`m
Mbm_Ü`o gwÕm dmT> pñWa. JwUmoÎmamZo hmoVo qH$dm Oa EH$m Mbm_Ü`o KQ> Pmbr Va Xwgè`m Mbm_Ü`o
gwÕm KQ> pñWa JwUmoÎmamZo hmoVo Aem ghg§~§Ymg YZmË_H$ qH$dm YZ aofr` ghg§~§Y Ago åhUVmV.

CXmhaU : a) X 10 20 30 40 50

Y 70 140 210 280 350

b) X 100 80 60 40 20

Y 150 120 90 60 30

2) F$UmË_H$ qH$dm F$U YZ aofr` ghg§~§Y

O|ìhm {dMmamV KoVboë`m XmoÝhr Mbm_Ü`o qH$dm KQ>H$m_Ü`o {dê$Õ {XeoZo Am{U pñWa
JwUmoÎmamZo ~Xb hmoV Agob åhUOoM Oa EH$m Mbm_Ü`o pñWa JwUmoÎmamZo dmT> Pmbr Va Xwgè`m
Mbm_Ü`o pñWa JwUmoÎmamZo KQ> hmoVo qH$dm Oa EH$m Mbm_Ü`o pñWa JwUmoÎmamZo KQ> Pmbr Va Xwgè`m
Mbm_Ü`o pñWa JwUmoVamZo dmT> hmoVo, Aem ghg§~§Ymg F$UmË_H$ qH$dm F$U aofr` ghg§~§Y Ago
åhUVmV.
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CXmhaU : a) X 10 20 30 40 50

Y 300 240 180 120 60

b) X 120 100 80 60 40  20

Y 30 60 90 120 150 180

2) Aaofr` ghg§~§Y (Non-Linear Correlation)

Oa EH$ MbmÀ`m qH$dm KQ>H$mÀ`m _yë`m_Ü`o qH$dm _mÌo_Ü`o hmoUmè`m ~Xbm_wio Xwgè`m
Mbm_Ü`o qH$dm KQ>H$mÀ`m _yë`m_Ü ò qH$dm _mÌo_Ü`o gwÕm ~Xb hmoVmo nU hm ~Xb Oa pñWa
JwUmoÎmamZo hmoV Zgob Va Ë`m ghg§~§Ymg Aaofr` ghg§~§Y Ago åhUVmV.

Aaofr` ghg§~§YmMo XmoZ àH$ma nS>VmV.

1) YZmË_H$ qH$dm YZ Aaofr` ghg§~§Y

2) F$UmË_H$ qH$dm F$U Aaofr` ghg§~§Y

1) YZmË_H$ qH$dm YZ Aaofr` ghg§~§Y

O|ìhm {dMmamV KoVboë`m XmoÝhr Mbm_Ü`o qH$dm KQ>H$m_Ü`o hmoUmam ~Xb g_mZ {XeoZo
hmoV Agob na§Vw pñWa JwUmoÎmamZo hmoV Zmhr. åhUOoM Oa EH$m Mbm_Ü`o dmT> Pmbr Va Xwgè`m
Mbm_Ü`o gwÕm dmT> hmoVo qH$dm Oa EH$m Mbm_Ü`o KQ> Pmbr Va Xwgè`m Mbm_Ü`o gwÕm KQ> hmoVo
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nU Vr dmT> qH$dm KQ> pñWa JwUmoÎmamZo hmoV Zmhr Va Ë`m ghg§~§Ymg YZmË_H$ qH$dm YZ Aaofr`
ghg§~§Y Ago åhUVmV.

CXmhaU : a) X 2 3 5 6 8  9

Y 5 6 7 8 11 12

b) X 12 8 5 3 2 1

Y 10 8 7 5 3 1

2) F$UmË_H$ qH$dm F$U Aaofr` ghg§~§Y

O|ìhm {dMmamV KoVboë`m XmoÝhr Mbm_Ü ò qH$dm KQ>H$m_Ü`o hmoUmam ~Xb {dê$Õ {XeoZo
Agob na§Vw pñWa JwUmoÎmamZo hmoV Zmhr åhUOoM Oa EH$m Mbm_Ü`o dmT> Pmbr Va Xwgè`m Mbm_Ü`o
KQ> hmoVo qH$dm Oa EH$m Mbm_Ü`o KQ> Pmbr Va Xwgè`m Mbm_Ü ò dmT> hmoVo. nU Vr KQ> qH$dm
dmT> pñWa JwUmoÎmamZo hmoV Zmhr V|ìhm Aem ghg§~§Ymg F$UmË_H$ Aaofr` ghg§~§Y Ago åhUVmV.

CXmhaU : a) X 9 8 6 5 2

Y 6 5 8 12 15

b) X 2 5 9 13 18

Y 12 9 7 6 3
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3.4 ghg§~§Y AÜ``Z nÕVr (Methods of Studying Correlation)
gh§Y AÜ``ZmÀ`m qH$dm _moO_mnZmÀ`m à_wI Mma nÕVr AmhoV Ë`m nwT>rb à_mUo

AmhoV.

1. {dH$sU© q~XyboI nÕVr.

2. AmboI nÕVr

3. H$mb© {nAagZMm ghg§~§Y JwUm§H$.

4. pñnAagZMm loUr ghg§~§Y JwUm§H$.

5. g_dVu {dMbZ nÕVr.

3.4.1 {dH$sU© q~XyboI nÕVr (Scatter Diagram Method)

XmoZ MbmVrb qH$dm KQ>H$m_Yrb ghg§~§Y AmoiIÊ`mgmR>r gmYr, gai Am{U gmonr
nÕVr åhUOo q~Xy AmboI V`ma H$aUo. `m nÕVrg {dH$sU© q~XyboI nÕVr Ago åhUVmV. `m
nÕVrg {dH$sU© q~XyboI nÕVr åhUVmV H$maU hm AmboI {d{dY q~XyMm {dH$sU© Xe©dVo. `m
nÕVrV {Xboë`m _m{hVrMr AmboI nonada q~XyÀ`m ê$nmV AmIUr Ho$br OmVo. åhUOoM x Am{U
y `m MbmÀ`m àË`oH$ OmoS>rMm EH$ q~Xy `oVmo Am{U Ë`mdê$Z AmnUmg Z_wÝ`m§Mr g§»`m OodT>r
Amho VodT>o q~Xy {_iVmV. `m {d{dY q~XyÀ`m {dH$sUm©H$S>o nm{hë`mZ§Va AmnUmg {Xboë`m Mbm_Ü`o
H$mhr ghg§~§Y Amho qH$dm Zmhr Vo _m{hV hmoVo. AmboImda OodT>o _moR>çm à_mUmV q~XyMo {dH$sU©
`oVmV VodT>m Ë`m XmoZ Mbm_Yrb ghg§~§Y AgVmo.
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Oa gd© q~Xy EH$m gai aofoda S>mdrH$Sy>Z COdrH$S>o da MT>V Jobobo {XgV AgVrb Va
Ë`m XmoZ MbmVrb ghg§~§Y hm nyU© YZmË_H$ åhUOoM r = + 1 AgVmo ho AmH¥$Vr (1) _Ü`o
Xe©{dbo Amho.

Oa gd© q~Xy EH$m gai aofoda S>mdrH$Sy>Z COdrH$S>o Imbr CVaV Jobobo AgVrb Va Ë`m
XmoZ MbmVrb ghg§~§Y hm nyU© F$UmË_H$ åhUOoM r = – 1 AgVmo ho AmH¥$Vr (2) _Ü`o Xe©{dbo
Amho. Oa H$mT>bobo q~Xy EH$m N>moQ>çm nÅ>r_Ü`o AgVmV OoWo Mbm_Ü`o Cƒ loUrMm ghg§~§Y
AgVmo, Oa Ë`m q~Xy _Ü`o ImbÀ`m S>mì`m H$monè`mVyZ COdrH$S>o da OmUmar àd¥Îmr Agob Va
Agm ghg§~§Y YZmË_H$ AgVmo ho AmH¥$Vr (3) _Ü`o Xe©{dbo Amho.

Oa H$mT>bobo q~Xy EH$m N>moQ>çm nÅ>r_Ü`o AgVmV OoWo Mbm_Ü`o Cƒ loUrMm ghg§~§Y
AgVmo. Oa Ë`m q~Xy_Ü ò daÀ`m S>mì`m H$monè`mVyZ COdrH$S>o Imbr OmUmar àd¥Îmr Agob Va
Agm ghg§~§Y F$UmË_H$ AgVmo ho AmH¥$Vr (4) _Ü`o Xe©{dbo Amho.

Xwgè`m ~mOyZo q~Xy {dH$sU© nyU© AmboI^a {dIwabobo AgVrb Va XmoZ Mbm_Ü`o Iwn
H$_r ghg§~§Y AgVmo. Oa q~XyMr àd¥Îmr S>mdrH$Sy>Z COdrH$S>o ImbwZ da OmUmar Agob Va Ë`m
Mbm_Yrb ghg§~§Y YZmË_H$ AgVmo ho AmH¥$Vr (5) _Ü`o Xe©{dbo Amho. Oa q~XyMr àd¥Îmr
S>mdrH$Sy>Z COdrH$S>o dê$Z Imbr OmUmar Agob Va Ë`m Mbm_Yrb ghg§~§Y F$UmË_H$ AgVmo ho
AmH¥$Vr (6) _Ü ò Xe©{dbo Amho.

Oa H$mT>bobo q~Xy gai aofoV x Ajmg g_m§Va AgVrb qH$dm AmH$pñ_H$ ñdê$nmV
AgVrb Va Mbm_Ü`o Hw$R>bmhr ghg§~§Y ZgVmo. åhUOoM r = 0 AgVmo ho AmH¥$Vr (7) _Ü`o
Xe©{dbo Amho.

 nyU© YZ ghg§~§Y (r = + 1)           nyU© F$U ghg§~§Y (r = – 1)

       AmH¥$Vr (1) AmH¥$Vr (2)
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Cƒ loUrMm YZmË_H$ ghg§~§Y   Cƒ loUrMm F$UmË_H$ ghg§~§Y

       AmH¥$Vr (3) AmH¥$Vr (4)

H$_r loUrMm YZmË_H$ ghg§~§Y   H$_r loUrMm F$UmË_H$ ghg§~§Y

       AmH¥$Vr (5) AmH¥$Vr (6)

    ewÝ` ghg§~§Y

AmH¥$Vr (7)
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JwU :

1. {dH$sU© q~XyboI hr gmYr AJ{UVr` nÕVr Amho.

2. {dH$sU© q~XyboI hr nÕVr g_OÊ`mg gmonr Amho.

3. `m nÕVrV Q>moH$m§À`m KQ>H$m§Mm n[aUm_ hmoV Zmhr.

Xmof :

1. ghg§~§YmMo dmñVd _moO_mn H$aVm òV Zmhr.

2. `m nÕVr dê$Z \$º$ ghg§~§YmMr {Xem _m{hV hmoVo Va {ZpíMV _yë` _m{hV hmoV Zmhr.

3.4.2 AmboI nÕVr (Graphic Method)

`m nÕVrV XmoZ MbmÀ`m ì`º$sJV _yë`m§Mm AmboI AmboI nonada XmoZ dH«$mgmR>r H$mT>mdm
bmJVmo Ë`mVrb EH$ dH«$ X MbmgmR>r Am{U Xwgam Y MbmgmR>r AgVmo. Ë`mZ§Va Ë`m XmoZ dH«$mMo
Ë`m§À`m hmbMmbrdê$Z {Z[ajU Ho$ë`mg Amnë`mbm Ë`m XmoZ Mbm_Yrb ghg§~§Y {_iVmo. CXmhUmW©
AmH¥$Vr (A) ho Xe©{dVo H$s, X Am{U Y MbmMr hmbMmb EH$mM {XeoZo Amho. Oa EH$m dH«$m_Ü`o
dmT> Pmbr Va Xwgè`m dH«$m_Ü`o gwÕm dmT> hmoVo Am{U EH$m dH«$m_Ü`o KQ> Pmbr Va Xwgè`m
dH«$m_Ü ò gwÕm KQ> hmoVo. AmH¥$Vr (B) ho  Xe©{dVo H$s, X Am{U Y Mbm§À`m qH$dm KQ>H$m§À`m
hmbMmbrdê$Z Hw$R>brhr {ZpíMV Aer {Xem {_iV Zmhr.

      AmH¥$Vr (A) AmH¥$Vr (B)

  ghg§~§Y ApñVËdmV Amho  ghg§~§Y ApñVËdmV Zmhr
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JwU :

1. AmboI nÕVr hr EH$ gmYr AJ{UVr` nÕVr Amho.

2. AmboI nÕVr hr g_OÊ`mgmR>r gmonr Amho.

3. `m nÕVrV Q>moH$m§À`m _yë`m§Mm n[aUm_ hmoV Zmhr.

Xmof :

1. `m nÕVrV ghg§~§YmMo dmñVd _moO_mn H$aVm òV Zmhr.

2. `m nÕVrdê$Z \$º$ ghg§~§YmMr {Xem _m{hV hmoVo Va {ZpíMV _yë` _m{hV hmoV Zmhr.

3.4.3 H$mb© {nAagZMm ghg§~§Y JwUm§H$

(Karl Pearson's Coefficient of Correlation)

ghg§~§Y _mnZmÀ`m AZoH$ J{UVr` nÕVrn¡H$s EH$ H$mb© {nAagZMr nÕVr Amho. hr
nÕVr {nAagZMm ghg§~§Y JwUm§H$ `m ZmdmZo à{gÕ Amho. H$mb© {nAagZMm ghg§~§Y JwUm§H$
nwT>rb J¥hrVmda AmYm[aV Amho.

1. XmoZ Mbm_Ü`o aofr` g§~§Y Amho.

2. Aä`mgmgmR>r KoVbobo XmoZ Mb gm_mÝ` {dVaU V`ma H$aÊ`mgmR>r _moR>çm g§»`oZo ñdV§Ì
H$maUmZo à^mdrV Pmbobo AmhoV.

3. XmoZ loUrÀ`m KQ>H$mÀ`m {dVaUmda n[aUm_ H$aUmè`m eº$s_Ü ò H$maU Am{U n[aUm_
g§~§Y Amho.

{nAagZMm ghg§~§Y JwUm§H$ r `m AjamZo Xe©{dbm OmVmo. {nAagZMm ghg§~§Y JwUm§H$
H$mT>Ê`mMo gwÌ nwT>rbà_mUo Amho.

 



N x y

xy
r

gyÌm_Ü`o,   X Xx = X MbmÀ`m _mÜ`mnmgyZ KoVbobo {dMbZ

    Y Yy = Y MbmÀ`m _mÜ`mnmgyZ KoVbobo {dMbZ
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 x = X loUrMo à_mU {dMbZ

 y = Y loUrMo à_mU {dMbZ

N = {Z[ajUmÀ`m OmoS>çm§Mr g§»`m

r = ghg§~§Y JwUm§H$

`m nÕVrMm dmna \$º$ dmñVd _mÜ`mnmgyZ {dMbZ ( X  Am{U Y ) KoVbo Agob VaM

Cn`wº$ R>aVo AÝ`Wm Cn`wº$ R>aV Zmhr.

H$mb© {nAagZMo ghg§~§Y JwUm§H$mMo gwÌ nwT>rbà_mUo {bhrVm òB©b.





2

Nx
x

  Am{U  



2

Ny
y




 2 2

N
N N

xy
r

x y

 



 2 2N

N

xy

x y




 2 2

xy
r

x y

`oWo   X Xx  Am{U   Y Yy .

darb gwÌmÀ`m ghmæ`mZo àmá hmoUmè`m ghg§~§Y JwUm§H$mMo _yë` Zoh_r +1 Vo –1 À`m
Xaå`mZ AgVo. Ooìhm r = +1 AgVo `mMm AW© Agm H$s, {Xboë`m XmoZ Mbm_Ü`o nyU© YZ
ghg§~§Y Amho. Ooìhm r = –1 AgVo `mMm AW© Agm H$s, {Xboë`m XmoZ Mbm_Ü`o nyU© F$U
ghg§~§Y Amho. Ooìhm r = 0 AgVo `mMm AW© Agm H$s, {Xboë`m XmoZ Mbm_Ü`o Hw$R>bmhr
ghg§~§Y Zmhr. åhUOoM ewÝ` ghg§~§Y Amho. àË`jmV r Mo  _yë` +1, –1 d 0 AgUo ho Xw{_©i
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AgVo. AmnUmg gm_mÝ`nUo r Mo _yë` +1 Am{U -1 À`m Xaå`mZ Agbobo {XgVo. CXm.
+ 0.85, – 0.39, + 0.27, – 0.91 BË`mXr. ghg§~§Y JwUm§H$ XmoZ MbmVrb ghg§~§YmMm Ho$di
AmH$ma Z Xe©{dVm {Xem nU Xe©{dVmo. åhUyZ r = + 0.85 åhUOo ghg§~§Y YZ Amho H$maU r Mo
{MÝh + Amho Am{U AmH$ma 0.85 Amho. AemàH$mao – 0.39 åhUOo H$_r loUrMm F$U ghg§~§Y
Amho.

ghg§~§Y JwUm§H$ _moO_mnZmVrb Q>ßno qH$dm nm`è`m

1. gd©àW_ X Am{U Y loUmrMo _mÜ` H$mT>mdo åhUOoM X  Am{U Y .

2. X loUrMo Ë`mMo _mÜ` (X ) nmgyZ {dMbZ ¿`mdo Am{U Ë`mg x AjamZo Xe©dmdo åhUOoM

  X Xx .

3. `m {dMbZmMm dJ© H$ê$Z Ë`mMr ~oarO àmá H$aUo åhUOoM  2x .

4. Y `m loUrMo Ë`mMo _mÜ` (Y ) nmgyZ {dMbZ ¿`mdo Am{U Ë`mg y AjamZo Xe©dmdo

åhUOoM   Y Yy .

5. `m {dMbZmMm d H$ê$Z Ë`mMr ~oarO àmá H$aUo åhUOoM  2y .

6. x Am{U y `m {dMbZm§Mm JwUmH$ma H$ê$Z ~oarO àmá H$aUo åhUOoM  xy .

7.  xy ,  2x  d  2y  hr _yë ò ghg§~§YmÀ`m gwÌmV R>odyZ gmoS>dUo.

CXmhaU 1 : Imbrb {Xboë`m _m{hVrÀ`m AmYmao H$mb© {nAagZMm ghg§~§Y JwUm§H$ H$mT>m Am{U
Ë`m _yë`mMo ÜdZrVmW© H$mT>m.

hOoar H«$. 1 2 3 4 5

AW©emómVrb JwU 49 36 18 24 48

gm§p»`H$sVrb JwU 47 22 42 27 47
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CÎma : g_Om AW©emómVrb JwU = X Am{U gm§p»`H$sVrb JwU = Y.

hOoar H«§$. X Y   X Xx   Y Yy x2 y2 xy

1 49 47 14 10 196 100 140

2 36 22 1 – 15 1 225 – 15

3 18 42 – 17 5 289 25 – 85

4 24 27 – 11 – 10 121 100 110

5 48 47 13 10 169 100 130

175 185 0 0 776 550 280


  

X 175
X 35

N 5


  

Y 185
Y 37

N 5

darb VŠË`mdê$Z   280xy ,  2 776x  Am{U   2 550y

gwÌ



 2 2

xy
r

x y

 
280

776 550

 


280
27.85 23.45

 
280

653.0825

      r = 0.42

 AW©emó d gm§p»`H$s `m {df`mVrb JwU `m_Ü`o YZ ghg§~§Y Amho Am{U ghg§~§Y
JwUm§H$ 0.42 Amho.
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CXmhaU 2 : nVr Am{U nËZrÀ`m 10 OmoS>çm§Mo d` {Xbobo Amho Ë`mdê$Z nVr Am{U nËZr `m§À`m
d`mVrb ghg§~§Y H$mT>m.

nVrMo d` 62 64 65 65 66 67 68 70 61 62

nËZrMo d` 65 66 63 66 70 70 67 69 67 57

CÎma : g_Om nVrMo d` (X) Am{U nËZrMo d` (Y).

X Y   X Xx   Y Yy x2 y2 xy

62 65 – 3 – 1 9 1 3

64 66 – 1 0 1 0 0

65 63 0 – 3 0 9 0

65 66 0 0 0 0 0

66 70 1 4 1 16 4

67 70 2 4 4 16 8

68 67 3 1 9 1 3

70 69 5 3 25 9 15

61 67 – 4 1 16 1 – 4

62 57 – 3 – 9 9 81 27

650 660 0 0 74 134 56


  

X 650
X 65

N 10


  

Y 660
Y 66

N 10
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gwÌ



 2 2

xy
r

x y

 
56

74 134

 


56
8.60 11.57

 
56

99.502

r = 0.56.

 nVrMo Am{U nËZrMo d` `m§À`m_Ü`o YZ ghg§~§Y Amho Am{U ghg§~§Y JwUm§H$mMo
_yë` r = 0.56 Amho.

ghg§~§Y JwUm§H$ H$mT>Ê`mMr àË`j nÕVr

ghg§~§Y JwUm§H$mMo _moO_mn àË`j _mÜ`m nmgyZ {dMbZ Z KoVm gwÕm H$aVm òVo. åhUOoM
X Am{U Y MbmÀ`m _yi _yë`m§dê$Z ghg§~§YmMo _moO_mn H$aVm `oVo. `m nÕVrZwgma ghg§~§YmMo
_moO_mn H$aÊ`mMo gwÌ nwT>rbà_mUo Amho.

   

  
 


 

   
2 2

2 2

N

N N

X Y
XY

r
X Y

X Y

   

   


     2 22 2

N

N N

XY X Y
r

X X Y Y
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ghg§~§Y JwUm§H$ _moO_mnZmVrb Q>ßno qH$dm nm`è`m

1. gd©àW_ X Am{U Y À`m gd© _yë`m§Mr ~oarO H$amdr åhUOoM  X  Am{U Y  àmá
H$amdo.

2. X À`m gd© _yë`m§Mm dJ© H$ê$Z Ë`mMr ~oarO H$amdr åhUOoM  2X  àmá H$amdo.

3. Y À`m gd© _yë`m§Mm dJ© H$ê$Z Ë`mMr ~oarO àmá H$amdr åhUOoM  2Y  àmá H$amdo.

4. X Am{U Y À`m _yë`m§Mm JwUmH$ma H$ê$Z ~oarO àmá H$amdr åhUOoM  XY  àmá H$amdo.

5.  X , Y ,  2X ,  2Y ,  XY  hr _yë ò gwÌm_Ü`o R>odyZ gmoS>dmdo.

CXmhaU : Imbrb _m{hVrÀ`m AmYmao {nAagZMm ghg§~§Y JwUm§H$ H$mT>m.

IM© 39 65 62 90 82 75 25 98 36 78

{dH«$s 47 53 58 86 62 68 60 91 51 84

CÎma : g_Om IM© åhUOo X Am{U {dH«$s åhUOo Y.

X Y X2 Y2 XY

39 47 1521 2209 1833

65 53 4225 2809 3445

62 58 3844 3364 3596

90 86 8100 7396 7740

82 62 6724 3844 5084

75 68 5625 4624 5100

25 60 625 3600 1500

98 91 9604 8281 8918

36 51 1296 2601 1836

78 84 6084 7056 6552

650 660 47648 45784 45604
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darb VŠË`mdê$Z

  650X ,  660Y ,  2 47648X , 2 45784Y  Am{U   45604XY .

gwÌ
   

  
 


 

   
2 2

2 2

N

N N

X Y
XY

r
X Y

X Y

     






 
2 2

650 660
45604

10
650 660

47648 45784
10 10

  




 

429000
45604

10
422500 435600

47648 45784
10 10

  



 

45604 42900

47648 42250 45784 43560

  
2704

5398 2224

  


2704
73.47 47.15

  
2704

3464.11

r = 0.78.

 IM© Am{U {dH«$s `m§À`m_Ü`o YZmË_H$ ghg§~§Y AgyZ ghg§~§Y JwUm§H$ 0.78 Amho.
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CXmhaU : nwT>rb _m{hVrÀ`m AmYmao ghg§~§Y JwUm§H$ H$mT>m.

X 10 20 30 40 50 60 70

Y 30 50 60 80 85 90 95

CÎma :

X Y X2 Y2 XY

10 30 100 900 300

20 50 400 2500 1000

30 60 900 3600 1800

40 80 1600 6400 3200

50 85 2500 7225 4250

60 90 3600 8100 5400

70 95 4900 9025 6650

280 490 1400 37750 22600

darb VŠË`mdê$Z   280X ,   490Y ,  2 14000X ,  2 37750Y ,

  22600XY

gwÌ
   

   


     2 22 2

N

N N

XY X Y
r

X X Y Y

 
     

       




 2 2

7 22600 280 490

7 1400 280 7 37750 490

 



 

158200 137200

98000 78400 264250 240100
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 
21000

19600 24150

 


21000
140 155.40

 
21000
21756

r = 0.96.

 X Am{U Y `m XmoZ Mbm_Ü`o Cƒ loUrMm YZmË_H$ ghg§~§Y Amho Am{U ghg§~§Y
JwUm§H$mMo _yë` 0.96 Amho.

J¥hrV _mÜ`mnmgyZ {dMbZ KoD$Z ghg§~§Y _mnZ nÕVr

O|ìhm àË`j _mÜ` ho Xem§e AnyUmªH$mV `oVmV. åhUOoM, g_Om X Am{U Y `m XmoZ
loUtMo àË`j _mÜ` AZwH«$_o 90.459 Am{U 073.285 Agob Va àË`j nÕVrZo ghg§~§YmMo _mnZ
Ho$ë`mg Ë`mV _moR>çm à_mUmV AmH$S>o_moS> H$amdr bmJVo Am{U Ë`mgmR>r Iwn doi IM© H$amdm
bmJVmo. Agm n[apñWVr _Ü ò ghg§~§Y H$mT>Ê`mgmR>r J¥hrV _mÜ` nÕVrMm Adb§~ Ho$bm OmVmo.
O|ìhm AmnU J¥hrV _mÜ`mnmgyZ {dMbZ KoVmo V|ìhm ghg§~§Y _mnZmVM nwT>rb gwÌmMm Cn`moJ Ho$bm
OmVmo.

gwÌ    

   


     2 22 2

N

N N

dXdY dX dY
r

dX dX dY dY

qH$dm

   

 
 


 

   
2 2

2 2

N

N N

dX dY
dXdY

r
dX dY

dX dY
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`oWo dX `mMm AW© Agm H$s, X loUrMo J¥hrV _Ü`mnmgyZ KoVbobo {dMbZ, åhUOoM
X – X* qH$dm X – AX òWo X* qH$dm AX J¥hrV _mÜ` Amho Am{U dY `mMm AW© Agm H$s, Y

loUrMo J¥hrV _Ü`mnmgyZ KoVbobo {dMbZ, åhUOoM Y – Y* qH$dm Y – AY òWo Y* qH$dm AY

J¥hrV _mÜ` Amho.

dX = X loUrMo J¥hrV _mÜ`mnmgyZ KoVboë`m {dMbZmMr ~oarO.

dY = Y loUrMo J¥hrV _mÜ`mnmgyZ KoVboë`m {dMbZmMr ~oarO.

 2dX = X loUrMo J¥hrV _mÜ`mnmgyZ KoVboë`m {dMbZmÀ`m dJm©Mr ~oarO.

 2dY = Y loUrMo J¥hrV _mÜ`mnmgyZ KoVboë`m {dMbZmÀ`m dJm©Mr ~oarO.

dXdY = X Am{U Y loUrÀ`m J¥hrV _mÜ`mnmgyZ KoVboë`m {dMbZmÀ`m JwUmH$mamMr
JwUmH$mamMr ~oarO

J¥hrV _mÜ` nÕVrVrb Q>ßno

1. X loUrMo J¥hrV _mÜ`mnmgyZ {dMbZ ¿`m Am{U Ë`mg dX Zo  Xe©dm Am{U gd© {dMbZmMr
~oarO àmá H$am. åhUOoM dX .

2. Y loUrMo J¥hrV _mÜ`mnmgyZ {dMbZ ¿`m Am{U Ë`mg dY Zo  Xe©dm Am{U gd© {dMbZmMr
~oarO àmá H$am, åhUOoM dY .

3. dX Mm dJ© H$am åhUOoM dX2 Am{U ~oarO àmá H$am, åhUOoM  2dX .

4. dY Mm dJ© H$am åhUOoM dY2 Am{U ~oarO àmá H$am, åhUOoM  2dY .

5. dX Am{U dY Mm JwUmH$ma H$am Am{U Ë`mMr ~oarO àmá H$am, åhUOoM dXdY .

6. dX , dY ,  2dX ,  2dY  Am{U dXdY  `m§Mr _yë ò gwÌm_Ü ò R>odm.

   

 
 


 

   
2 2

2 2

N

N N

dX dY
dXdY

r
dX dY

dX dY
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CXmhaU : dmnaÊ`mV Ambobo ^m§S>db Am{U àmá Ho$bobm Z\$m `m§À`m _m{hVrÀ`m AmYmao ghg§~§Y
JwUm§H$ H$mT>m. Ë`mgmR>r 69 Am{U 112 hr _yë ò AZwH«$_o ^m§S>db Am{U Z\$m `mgmR>r J¥hrV _mÜ`
åhUyZ dmna H$am.

^m§S>db 78 89 99 66 59 60 79 68 61 71

Z\$m 125 137 156 107 115 112 136 120 123 108

CÎma : g_Om ^m§S>db åhUOo X Am{U Z\$m åhUOo Y.

X Y dX dY dX2 dY2 dXdY

78 125 9 13 81 169 117

89 137 20 25 400 625 500

99 156 30 44 900 1936 1320

66 107 – 3 – 5 9 25 15

59 115 – 10 3 100 9 – 30

60 112 – 9 0 81 0 0

79 136 10 24 100 576 240

68 120 – 1 8 1 64 – 8

61 123 – 8 11 64 121 – 88

71 108 2 – 4 4 16 – 8

730 1239 40 119 1740 3541 2058

darb VŠË`mdê$Z

  40dX , 119dY , 2 1740X ,  2 3541Y  Am{U   2058dXdY .

gwÌ
   

 
 


 

   
2 2

2 2

N

N N

dX dY
dXdY

r
dX dY

dX dY
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   






 
2 2

40 119
2058

10
40 119

1740 3541
10 10




 

4760
2058

10
1600 14161

1740 3541
10 10




 

2058 476

1740 160 3541 1416.1


1582

1580 2124.9




1582
39.74 46.09


1582

1831.61

     r = 0.86.

 ^m§S>db d Z\$m `m§À`m_Ü`o Cƒ loUrMm YZmË_H$ ghg§~§Y Amho Am{U ghg§~§Y
JwUm§H$ 0.86 Amho.

CXmhaU : AW©emó (X) Am{U dm{UÁ` (Y) {df`mVrb JwU nwT>rbà_mUo AmhoV. Ë`mdê$Z
ghg§~§Y JwUm§H$ H$mT>m.

X 50 60 58 47 49 33 65 43 46 68

Y 48 65 50 48 55 58 63 48 50 70
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CÎma :

X Y dX dY dX2 dY2 dXdY

50 48 0 – 10 0 100 0

60 65 10 – 7 100 49 70

58 50 8 – 8 64 64 – 64

47 48 – 3 – 10 9 100 30

49 55 – 1 – 3 1 9 3

33 58 – 17 0 289 0 0

65 63 15 5 225 25 75

43 50 – 4 – 8 16 64 32

46 50 – 4 – 8 16 64 32

68 70 18 12 324 144 216

519 555 19 25 1077 655 432

darb VŠË`mdê$Z

 19dX ,   25dY ,  2 1077dX ,  2 655dY ,   432dXdY .

gwÌ
   

 
 


 

   
2 2

2 2

N

N N

dX dY
dXdY

r
dX dY

dX dY

 

   

   







 
2 2

19 25
432

10
19 25

1077 655
10 10
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


 

475
432

10
361 625

1077 655
10 10

 



 

432 47.5

1077 36.1 655 62.5

 
479.5

1040.9 592.5

       


479.5
32.26 24.34

       
479.5
785.21

r = 0.61.

 AW©emó Am{U dm{UÁ` {df`mV _Ü`_ YZ ghg§~§Y Amho Am{U ghg§~§Y JwUm§H$
0.61 Amho.

ghg§~§Y JwUm§H$mMo JwUY_©

ghg§~§Y JwUm§H$mMo _hÎdmMo JwUY_© nwT>rb à_mUo AmhoV.

1. ghg§~§Y JwUm§H$mMo _yë` – 1 Am{U + 1 À`m Xaå`mZ AgVo    1 1r  åhUOoM

qH$dm  1r .

2. ghg§~§Y JwUm§H$ X Am{U Y MbmMr nmVir Am{U Ama§̂  `mÀ`mer ñdV§Ì AgVo.

3. ghg§~§Y JwUm§H$ XmoZ g_ml`U qH$dm à{VJ_Z JwUm§H$ `m§Mo ^m¡{_VrH$ _mÜ` AgVo. åhUOoM

 xy yxr b b .
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4. XmoZ MbmVrb g§~§YmMo _mZ qH$dm loUr hr nwT>rb à_mUo g_ê$n AgVo.

xy yxr r

   
 

  
N Nx y x y

xy yx
xy xy

r r

JwU :

1. `m nÕVrZwgma ghg§~§Y H$mT>Uo gmono Amho.

2. `m nÕVr_Ü`o EH$M AmH$S>m qH$dm _yë` ghg§~§YmMr {Xem Am{U _mZ qH$dm loUr
Xe©{dVo.

Xmof :

1. {h nÕVr AZoH$ AgmYmaU J¥hrVmda AmYmarV Amho.

2. `m nÕVrV ghg§~§Ymda Q>moH$mÀ`m _yë`m§Mm n[aUm_ hmoVmo.

3. `m nÕVrZwgma MwH$sMo AZw_mZ H$mT>Uo ghO eŠ` Amho.

3.4.4 pñnAagZMm loUr ghg§~§Y JwUm§H$

(Spearman's Rank Coefficient of Correlation)

ghg§~§Y _mnZmMr H$mb© {nAagZMr nÕVr hr Aä`mgmgmR>r {dMmamV KoVbobr g_ï>r hr
gm_mÝ`nUo {dVarV Pmbobr AgVo. `m J¥hrVmda AmYmarV Amho. na§Vw Ooìhm g_ï>r hr gm_mÝ`nUo
{dVarV ZgVo qH$dm {dVaUmMm AmH$ma _m{hV ZgVmo Aemdoir AmnUmg Aem ghg§~§Y _mnH$mMr
JaO nS>Vo Á`mV g_ï>r~m~V Hw$R>bohr J¥hrV Yabobo Zmhr. Aem n[apñWVrV Mmëg© B. pñnaAagZ
`m§Zr 1904 _Ü ò {dH${gV Ho$boë`m loUr ghg§~§Y JwUm§H$mMm dmna Ho$bm nm{hOo. pñnAagZMr hr
nÕVr {deofV: Aemdoir Cn`wº$ R>aVo Ooìhm EImÚm KQ>H$mMo g§»`mË_H$ _mnZ (CXm. ZoV¥Ëd
j_VoMo _yë`_mnZ qH$dm órÀ`m gm¢X`m©{df`r {ZU©̀  XoUo) {ZpíMV ZgVo, na§Vw ì`º$sJV[aË`m
EImÚm g_whm_Ü ò _m§S>boë`m AgVmV. Á`m_wio àË òH$ ì`º$sbm EH$ {deof A§H$ {Xbobm AgVmo
Ë`m_wio Ë`m ì`º$sMr g_whmVrb loUr _m{hV hmoVo.
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pñnAagZÀ`m loUr ghg§~§YmMr ì`m»`m nwT>rbà_mUo gwÌmÀ`m ghmæ`mZo H$aVm òB©b.

 


 


2

2

6 D
R 1

N N 1

qH$dm


  


2

3

6 D
R 1

N 1

`oWo, R - loUr ghg§~§Y JwUm§H$

     D  - XmoZ KQ>H$mÀ`m OmoS>çmÀ`m loUrVrb \$aH$

     N  - g_ï>rVrb AdbmoH$Zm§Mr g§»`m

pñnAagZÀ`m loUr ghg§~§Y JwUm§H$mMr d¡{eîQ>ço

1. XmoZ MbmÀ`m qH$dm KQ>H$m§À`m loUrVrb \$aH$mMr ~oarO ewÝ` AgVo. gwÌm_Ü`o  D 0 .

2. loUr ghg§~§Y JwUm§H$ hm {dVaU _wº$ qH$dm AàMbr` Amho H$maU `m nÕVrV g_ï>r
{Z{_©Vr g§X^m©V Hw$R>bohr R>mog J¥hrV Ho$bobo Zmhr Á`m_YyZ Z_wÝ`mMr {ZdS> H$amd`mMr
AgVo.

3. loUr ghg§~§Y JwUm§H$ nÕVrVyZ {_iUmè`m {ZîH$fm©Mo ÜdZrVmW© H$mb© {nAagZÀ`m ghg§~§Y
JwUm§H$mà_mUoM H$mT>Vm òVmV.

loUr ghg§~§Y JwUm§mH$m_Ü`o XmoZ àH$maMo àíZ AmhoV.

1) loUr {Xbobr AgVmZm.

2) loUr {Xbobr ZgVmZm.

1) loUr {Xbobr AgVmZm

Oa AmnUmg àË`j loUr {Xboë`m AgVmV. Ë`mdoir loUr ghg§~§Y JwUm§H$mÀ`m
_moO_mnZmVrb nm`è`m nwT>rb à_mUo AmhoV.
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1. gd©àW_ XmoÝhr loUr_Yrb \$aH$ H$mT>m åhUOoM (R1 – R2) Am{U Vmo \$aH$ D `m
AjamZo Xe©dm.

2. R1 – R2 = D `m \$aH$mMm dJ© àmá H$am åhUOoM D2 Am{U Ë`mMr EHw$U ~oarO àmá
H$am  2D .

3. gwÌmMm Cn`moJ H$ê$Z loUr ghg§~§Y JwUm§H$ H$mT>m.

 
 

   
 

2 2

3

6 D 6 D
R 1 1

N N 1 N 1

CXmhaU : A Am{U B `m XmoZ {df`mVrb 10 {dÚmÏ`mªMr loUr nwT>rb à_mUo Amho. Ë`mdê$Z loUr
ghg§~§Y JwUm§H$ H$mT>m.

A 6 5 3 10 2 4  9 7 8 1

B 3 8 4  9 1 6 10 7 5 2

CÎma :

A {df`mMr loUr B {df`mMr loUr D = (R1 – R2) D2

R1 R2

6 3 3 9

5 8 – 3 9

3 4 – 1 1

10 9 1 1

2 1 1 1

4 6 – 2 4

9 10 – 1 1

7 7 0 0

8 5 3 9

1 2 – 1 1

 2D  = 36
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darb VŠË`mdê$Z  2D 36  Am{U N = 10.

gwÌ  


 


2

2

6 D
R 1

N N 1

        
 

  
 

2

6 36
1

10 10 1

   
 



216
1

10 100 1

   
 

216
1

10 99

   
216

1
990

   = 0 – 0.21

R = 0.79.

 A  Am{U B `m XmoZ {df`mVrb loUrMm ghg§~§Y JwUm§H$ 0.79 Amho.

CXmhaU : boImemó Am{U AW©emó `m {df`mVrb 10 {dÚmÏ`mªMr loUr {Xbobr Amho Ë`mdê$Z
loUr ghg§~§Y JwUm§H$ H$mT>m.

boImemó 3 5 8 4 7 10 2  1 6 9

AW©emó 6 4 9 8 1  2 3 10 5 7
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CÎma : g_Om R1 hr boImemómMr loUr AmU R2 hr AW©emómMr loUr Amho.

R1 R2 D = R1 – R2 D2

3 6 – 3 9

5 4 1 1

8 9 – 1 1

4 8 – 4 16

7 1 6 36

10 2 8 64

2 3 – 1 1

1 10 – 9 81

6 5 1 1

9 7 2 4

214

darb VŠË`mdê$Z  2D 214  Am{U N = 10.

gwÌ  


 


2

2

6 D
R 1

N N 1

 

  
2

6 214
R 1

10 10 1

 
 



1284
R 1

10 100 1

 
 

1284
R 1

10 99
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 
1284

R 1
990

   = 1 – 1.29

R = – 0.29.

 boImemó Am{U AW©emó `m XmoZ {df`mV H$_r loUrMm F$UmË_H$ ghg§~§Y Amho Omo
– 0.29 Amho.

2) loUr {Xbobr ZgVmZm

O|ìhm AmnUmg loUr EodOr àË`j _m{hVr {Xbobr AgVo Voìhm gd©àW_ {Xboë`m
AmH$S>odmarbm loUr XoUo Amdí`H$ Amho. loUr XoVmZm EH$Va gdm©V _moR>çm _yë`mnmgyZ qH$dm gdm©V
N>moQ>çm _yë`mnmgyZ gwê$dmV Ho$br nm{hOo. na§Vw Ooìhm AmnU N>moQ>çm _yë`mnmgyZ qH$dm _moR>çm
_yë`mnmgyZ gwê$dmV H$aVmo Voìhm XmoÝhr MbmgmR>r g_mZ nÕVr dmnabr nm{hOo.

Oa àË`j loUr {Xbobr Zgob Va Voìhm loUr ghg§~§Y JwUm§H$ H$mT>Ê`mÀ`m nÕVrVrb
nm`è`m nwT>rbà_mUo AmhoV.

1. àË`oH$ Mbmbm gdm©V _moR>o _yë` qH$dm gdm©V N>moQ>o _yë` àW_ KoD$Z loUr Úmdr Ë`m_Ü`o
n{hë`m Mbmbm R1 Am{U Xwgè`m Mbmbm R2 Zo Xe©dmdo.

2. XmoZ loUrVrb \$aH$ H$mT>mdm åhUOoM R1 – R2 Am{U Ë`mg D `m AjamZo Xe©dmdo.

3. D Mm dJ© H$am Am{U Ë`mMr EHw$U ~oarO àmá H$am. åhUOoM  2D .

4. gwÌmMm Cn`moJ H$ê$Z loUr ghg§~§Y JwUm§H$ H$mT>m.

 
 

   
 

2 2

2 2

6 D 6 D
R 1 1

N N N N 1

CXmhaU : X Am{U Y `m n§MmZr EH$m ñnYm©Ë_H$ n[ajoV 10 {dÚmÏ`mªZm nwT>rb à_mUo JwU {Xbobo
AmhoV. Ë`m XmoZ n§MmZr {Xboë`m JwUmVrb loUr ghg§~§Y JwUm§H$ H$mT>m.
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AZwH«$_m§H$ 1 2 3 4 5 6 7 8 9 10

X n§MmMo JwU 52 53 42 60 45 41 37 38 25 27

Y n§MmMo JwU 65 68 43 38 77 48 65 30 25 50

CÎma :

X R1 Y R2 D D2

52 8 65 8 0 0

53 9 68 9 0 0

42 6 43 5 1 1

60 10 38 4 6 36

45 7 77 10 – 3 9

41 5 48 6 – 1 1

37 3 35 3 0 0

38 4 30 2 2 4

25 1 25 1 0 0

27 2 50 7 – 5 25

76

darb VŠË`mdê$Z  2D 76  Am{U N = 10.

gwÌ  


 


2

2

6 D
R 1

N N 1

 

 
 

2

6 76
R 1

10 10 1

 
 



456
R 1

10 100 1
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 
 

456
R 1

10 99

 
456

R 1
990

R = 1 – 0.46

R = 0.54.

 X Am{U Y `m XmoZ n§MmZr {Xboë`m JwUm_Ü`o YZmË_H$ ghg§~§Y Amho Omo 0.54 Agm
Amho.

CXmhaU : {dÚmÏ`mªZr dm{UÁ`m (X) Am{U AW©emó (Y) `m XmoZ {df`mVrb àmá Ho$bobo JwU
nwT>rbà_mUo AmhoV, Ë`mdê$Z loUr ghg§~§Y JwUm§H$ H$mT>m.

X 50 60 58 47 49 33 65 43 46 68

Y 48 65 52 45 55 58 63 42 50 70

CÎma :

X R1 Y R2 D D2

50 6 48 3 3 9

60 8 65 9 – 1 1

58 7 52 5 2 4

47 4 45 2 2 4

49 5 55 6 – 1 1

33 1 58 7 – 6 36

65 9 63 8 1 1

43 2 42 1 1 1

46 3 50 4 – 1 1

68 10 70 10 0 0

58
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darb VŠË`mdê$Z  2D 58 , N = 10.

gwÌ  


 


2

2

6 D
R 1

N N 1

 

 
 

2

6 58
R 1

10 10 1

 
 



348
R 1

10 100 1

 
 

348
R 1

10 99

 
348

R 1
990

R = 1 – 0.35

R = 0.65.

 {dÚmÏ`mªZr àmá Ho$boë`m dm{UÁ` Am{U AW©emó {df`mVrb JwUm_Ü`o YZmË_H$
ghg§~§Y Amho, Omo 0.65 Amho.

g_mZ loUr :

H$mhr doim XmoZ qH$dm A{YH$ ì`º$sbm qH$dm KQ>H$m§Zm g_mZ _yë` Agë`m_wio g_mZ
loUr XoUo Amdí`H$ AgVo. Aemdoiog àË òH$ ì`º$sg qH$dm KQ>H$mg gamgar loUr {Xbr nm{hOo.

åhUyZ g_Om Oa XmoZ ì`º$sg qH$dm KQ>H$m§g {Vgao ñWmZ {Xbo Va àË òH$mbm 


 
3 4 7

3.5
2 2

Aer gamgar AgVrb Va Ë`m§Zm 
 

 
6 7 8 21

7
3 3

 Aer gamgar loUr {Xbr nm{hOo. O|ìhm

H$mhr KQ>H$m§Zm gmaIr loUr {Xbr Va loUr ghg§~§Y JwUm§H$mÀ`m gwÌm_Ü`o H$mhr à_mUmV g_m`moOZ
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H$amdo bmJob. `m g_m`moOZmV  2D  _Ü`o  31
12

m m  {_i{dbo nm{hOo òWo m åhUOo g_mZ

loUr AgUmè`m KQ>H$m§Mr g§»`m hmò . Oa Ago g_mZ loUr AgUmao KQ>H$m§Mo g_wh EH$mnojm OmñV

AgVrb Va  31
12

m m  ho _yë` OodT>o g_wh g_mZ loUr AgUmao AmhoV {VVŠ`m doim

{_i{dbo nm{hOo. `mdê$Z loUr ghg§~§Y JwUm§H$mMo gwYmarV gwÌ nwT>rb à_mUo Amho.

   
 

 
      

  


2 3 3
1 1 2 2

2

1 1
6 D .......

12 12R 1
N N 1

m m m m

CXmhaU : X Am{U Y MbmÀ`m {Z[ajUmÀ`m _yë`m§À`m OmoS>çm§À`m ghmæ`mZo loUr ghg§~§Y
JwUm§H$ H$mT>m.

X 50 55 65 50 55 60 50 65 70 75

Y 110 110 115 125 140 115 130 120 115 160

CÎma :

X R1 Y R2 D D2

50 110 2 1.5 0.5 0.25

55 110 4.5 1.5 3.0 9.00

65 115 7.5 4 3.5 12.25

50 125 2 7 – 5.0 25.00

55 140 4.5 9 – 4.5 20.25

60 115 6 4 2.0 4.00

50 130 2 8 – 6.0 36.00

65 120 7.5 6 1.5 2.25

70 115 9 4 5.0 25.00

75 160 10 10 0 0.00

134.00
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darb VŠË`mdê$Z  2D 134.00 , N = 10.

darb X `m  l¥§Ibo_Ü`o 50 hm A§H$ VrZ doim, 55 hm A§H$ XmoZ doim, Am{U 65 hm
A§H$ XmoZ doim Ambobm Amho. VgoM Y `m l§¥Ibo_Ü`o 110 hm A§H$ XmoZ doim Am{U 115 hm A§H$
VrZ doi m A mb ob m A mho. åhUyZ m1 = 3, m2 = 2, m3 = 2, m4 = 2, m5 = 3.

gwÌ

         
 

 
           

  


2 3 3 3 3 3
1 1 2 2 3 3 4 4 5 5

2

1 1 1 1 1
6 D

12 12 12 12 12R 1
N N 1

m m m m m m m m m m

         

 

 
          

  


3 3 3 3 3

2

1 1 1 1 1
6 134 3 3 2 2 2 2 2 2 3 3

12 12 12 12 12R 1
10 10 1

         

 

 
          

  


1 1 1 1 1
6 134 27 3 8 2 8 2 8 2 27 3

12 12 12 12 12R 1
10 100 1

 

 
     

  

24 6 6 6 24
6 134

12 12 12 12 12R 1
10 99

     
 

6 134 2 0.5 0.5 0.5 2
R 1

990

 
 

6 139.5
R 1

990

 
837

R 1
990

R = 1 – 0.84

R = 0.16.

 X Am{U Y `m XmoZ Mbm_Ü ò {ZåZ loUrMm YZmË_H$ ghg§~§Y Amho.
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loUr ghg§~§Y JwUm§H$ nÕVrMo JwU-Xmof

JwU :

1. loUr ghg§~§Y JwUm§H$ nÕVr hr H$mb© {nAagZ nÕVr nojm g_OÊ`mg Am{U dmnaÊ`mg
gmonr Amho.

2. O|ìhm _m{hVr hr JwUmË_H$ ñdê$nmMr AgVo CXm. àm_m{UH$nUm, H$m ©̀j_Vm, ~wÕr_Îmm B.
Voìhm loUr ghg§~§Y JwUm§H$ nÕVr dmnaUo \$m`Xoera R>aVo.

3. àË`j _m{hVr {Xbobr Zgob Am{U \$º$ loUr {Xbobr Agob Va \$º$ loUr ghg§~§Y
JwUm§H$ nÕVrMmM dmna H$aVm òVmo.

4. àË`j _m{hVr {Xbobr AgVmZm gwÕm `m nÕVrMm dmna H$ê$Z ghg§~§Y H$mT>Vm òVmo.

Xmof qH$dm _`m©Xm :

1. O|ìhm _m{hVr hr g_wh dma§dm[aVm {dVarV Agob Va Voìhm ghg§~§Y JwUm§H$ H$mT>Ê`mgmR>r
`m nÕVrMm Cn`moJ H$aVm òV Zmhr.

2. O|ìhm KQ>H$m§À`m _yë`m§Mr g§»`m 30 nojm OmñV AgVo V|ìhm H$amdr bmJUmar AmH$S>o_moS>
{h Iwn H§$Q>midmUr Am{U doiImD$ AgVo.

loUr ghg§~§Y JwUm§H$mMm dmna H|$ìhm H$am`bm nm{hOo ?

1. O|ìhm gwê$dmVrMr _m{hVr hr loUr ñdê$nmV Agob.

2. Oa {Z[ajUm§Mr g§»`m (N) Ý`mæ` [aVrZo N>moQ>r (åhUOoM 25 qH$dm 30 nojm OmñV
Zmhr) Agob Va loUr nÕVr H$mhr doim dJ© A§Vami ñdê$nmVrb _m{hVrgmR>r gwÕm dmnaVm `oVo.
`mgmR>r dJ© A§Vami ñdê$nmV Agboë`m _m{hVrMo ê$nm§Va Ho$bo nm{hOo. Oa N hm 30 nojm OmñV
Agob Va _m{hVrbm loUr XoÊ`mgmR>r Amdí`H$ AgUmar l_eº$s Anojonojm _moR>r AgVo. Aemdoir
loUr ghg§~§Y JwUm§H$ nÕVrVrb gwÌmMm dmna H$ê$Z doioMr ~MV H$aVm `oD$ eH$Vo.

3.4.5 g_dVu {dMbZ nÕVr (Concurrent Deviation Method)

g_dVu {dMbZ nÕVr hr ghg§~§YmÀ`m Aä`mg H$aÊ`mÀ`m gd© nÕVrn¡H$s gmonr nÕVr
Amho. `m nÕVrV EH$M Jmoï> H$mT>Uo Amdí`H$ Amho Vr åhUOo X Am{U Y MbmÀ`m ~XbmMr {Xem
hmò .
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g_dVu {dMbZ nÕVrÀ`m ghmæ`mZo ghg§~§Y H$mT>Ê`mMo gwÌ nwT>rbà_mUo Amho.

`oWo, rC- g_dVu {dMbZ nÕVrMm ghg§~§Y JwUm§H$.

     C - g_dVu {dMbZm§Mr g§»`m qH$dm DX Am{U DY `m JwUmH$ma H$ê$Z `oUmè`m
  YZ {MÝhm§Mr g§»`m.

g_dVu {dMbZ nÕVrMo Q>ßno qH$dm nm`è`m

1. X MbmÀ`m ~XbmMr {Xem _m{hV H$aUo. åhUOoM n{hë`m _yë`mÀ`m VwbZoV Xwgao _yë`
dmT>bo qH$dm H$_r Pmbo qH$dm pñWa Amho. Oa n{hë`m _yë`mnojm Xwgao _yë`mV dmT>
Pmbr Agob + (YZ) {MÝhmZo Xe©dmdo. Oa KQ> Pmbr Agob Va - (F$U) {MÝhmZo
Xe©dmdo Am{U pñWa Agob Va 0 (ewÝ`) Zo Xe©dmdo. AemM àH$mao Xwgao _yë`mÀ`m
VwbZoV {Vgè`m _yë`mV dmT> Pmbr qH$dm KQ> Pmbr qH$dm pñWa Amho ho emoYmdo bmJVo.
AerM à{H«$`m BVa _yë`mgmR>r dmnê$Z Ë`mg DX `m AjamZo Xe©dmdo.

2. Q>ßnm H«$_m§H$ 1 _Ü`o MMm© Ho$ë`mà_mUo Y MbmÀ`m ~XbmMr {Xem _m{hV H$amdo d Ë`mg
DY `m AjamZo Xe©dmdo.

3. DX Am{U DY Mm JwUmH$ma H$am Am{U C Mo _yë` {ZYm©arV H$am, åhUOoM DX Am{U
DY À`m JwUmH$mamVyZ òUmar YZmË_H$ {MÝhm§Mr g§»`m _moOUo.

4. gwÌmMm Cn`moJ H$ê$Z g_dVu {dMbZ nÕVrÀ`m ghmæ`mZo ghg§~§Y JwUm§H$ H$mT>Uo.

 
     C

2C N
N

r

`oWo bjmV R>odÊ`mgmaIr ~m~ åhUOo dJ©_wimÀ`m AmV Am{U ~mhoa Agbobo   {MÝh

H$maU H$s AmnU F$U {MÝhmMo dJ©_wi H$mTy> eH$V Zmhr. åhUyZ Oa 
2C N

N
 Mo _yë` Oa F$U

Agob Va Vo F$U _yë` F$U {MÝhm gmo~V JwUmH$ma H$ê$Z Ë`mg YZ H$aVm `oB©b Am{U Ë`mMo

dJ©_wi KoVm `oB©b. na§Vw eodQ>Mm {ZîH$f© hm F$U Agob. Oa 
2C N

N
 Mo _yë` YZ Agob Va

ghg§~§Y JwUm§H$mMo _yë` gwÕm YZ Agob.
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CXmhaU : nwT>rb {Xboë`m _m{hVrÀ`m AmYmao g_dVu {dMbZ nÕVrÀ`m ghmæ`mZo ghg§~§Y
JwUm§H$ H$mT>m.

X 60 55 50 56 30 70 40 35 80 80 75

Y 65 40 35 75 63 80 35 20 80 60 60

CÎma :

X DX Y DY DX DY

60 – 65 – –

55 – 40 – +

50 – 35 – +

56 + 75 + +

30 – 63 – +

70 + 80 + +

40 – 35 – +

35 – 20 – +

80 + 80 + +

80 0 60 – 0

75 – 60 0 0

darb VŠË`mdê$Z C = 8, N = 11.

gwÌ
 

     C
2C N

N
r

  
    

 C
2 8 11

11
r
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 
     C

16 11
11

r

 
     C

5
11

r

  C 0.45r

 C 0.67r

 g_dVu {dMbZ nÕVrZwgma ghg§~§Y JwUm§H$mMo _yë` 0.67 Amho.

CXmhaU : nwT>rb {Xboë`m qH$_V Am{U Am`mVrÀ`m _m{hVrÀ`m AmYmao g_dVu {dMbZ nÕVrÀ`m
ghmæ`mZo ghg§~§Y JwUm§H$ H$mT>m.

qH$_V 368 384 385 361 347 384 395 403 400 385

Am`mV 22 21 24 20 22 26 24 29 28 27

CÎma : g_Om qH$_V åhUOo X Am{U Am`mV åhUOo Y.

X DX Y DY DX DY

368 – 22 – –

384 + 21 – –

385 + 24 + +

361 – 20 – +

347 – 22 + –

384 + 26 + +

395 + 24 – –

403 + 29 + +

400 – 28 – +

385 – 27 – +
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darb VŠË`mdê$Z C = 6 Am{U N = 10.

gwÌ
 

     C
2C N

N
r

  
    

 C
2 6 10

10
r

 
    

 C
12 10

10
r

 
    

 C
2

10
r

  C 0.5r

 C 0.71r

 g_dVu {dMbZ nÕVrZwgma ghg§~§Y JwUm§H$mMo _yë` 0.71 Amho.

g_dVu {dMbZ nÕVrMo JwU Am{U Xmof :

JwU :

g_dVu {dMbZ nÕVrMo à_wI JwU qH$dm \$m`Xo nwT>rbà_mUo AmhoV.

1. g_dVu {dMbZ nÕVr hr gd© nÕVr_Ü`o gmonr nÕVr Amho.

2. Ooð> KQ>H$m§Mr g§»`m Iwn _moR>r Agob Voìhm g_dVu {dMbZ nÕVrÀ`m ghmæ`mZo BVa
Šbrï> nÕVrÀ`m dmnamÀ`m AmJmoXa ghg§~§YmMr {Xem _m{hV H$aVm `oVo.

Xmof :

g_dVu {dMbZ nÕVrMo Xmof qH$dm _`m©Xm nwT>rbà_mUo AmhoV.

1. `m nÕVr_Ü`o N>moQ>o Am{U _moR>o ~Xb `m_Ü`o \$aH$ H$aVm `oV Zmhr. CXmhaUmW© Oa X

Mbm_Ü`o 100 Vo 101 n ª̀V dmT> Pmbr Va '+' {MÝh `oVo Am{U Y Mbm_Ü`o 60 Vo 160

n`ªV dmT> Pmbr Va gwÕm '+' {MÝh `oVo. åhUyZ XmoÝhr Mb gma»`m {XeoZo ~XbV
Agë`m_wio XmoÝhr Mbmbm g_mZ ^mam§H$ {_iVmo.
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2. g_dVu {dMbZ nÕVrÀ`m ghmæ`mZo àmá Pmboë`m {ZîH$fm©dê$Z AmnUmg \$º$ ghg§~§YmMr
CnpñWVr qH$dm AZwnpñWVr g_OVo.

3.5 ghg§~§Y JwUm§H$mÀ`m g§^mì` ÌwQ>r Am{U Ë`mMo AÝd`mW©
(Probable Error of the Coefficient of Correlation and its Interpretations)

ghg§~§Y JwUm§H$mMo _mnZ Ho$ë`mZ§Va nwT>Mr ~m~ åhUOo Vmo {H$Vr à_mUmV Adb§{~V Amho
ho emoYUo hmo`. `mgmR>r ghg§~§Y JwUm§H$mMr g§^mì` ÌwQ>r H$mT>Uo JaOoMo Amho. Oa ghg§~§Y
JwUm§H$m_Ü ò g§̂ mì` ÌwQ>r {_idbr Am{U dOm Ho$br Va Ë`mnmgyZ AmnUmg XmoZ Aem _`m©Xm
{_iVmV Ë`m_Ü`o AmnU ghg§~§Y JwUm§H$ ~XbÊ`mMr Anojm H$ê$ eH$Vmo. `mMm AW© Agm H$s,
Oa EH$mM g_ï>r_YyZ `mÑpÀN>H$ Z_wÝ`mÀ`m AmYmamda Xwgam Z_wZm g§M H$mT>bm Va Ë`m nmgyZ
H$mT>bobm ghg§~§Y JwUm§H$ hm XmoZ _`m©XmÀ`m ~mhoa OmUma Zmhr.

H$mb© {nAagZÀ`m ghg§~§Y JwUm§H$mÀ`m g§̂ mì` ÌwQ>r nwT>rb gwÌmÀ`m ghmæ`mZo H$mT>Vm
òVrb.

ghg§~§Y JwUm§H$mÀ`m g§̂ mì` ÌwQ>r (P.E.) 



21

0.6745
N

r

`oWo, r - ghg§~§Y JwUm§H$

     N - {Z[ajUm§À`m OmoS>çm§Mr g§»`m

Oa ghg§~§YmÀ`m _yë`m_YwZ g§^mì` ÌwQ>r dOm Ho$br Va Ë`mnmgyZ Ý`yZÎm_ qH$dm ImbMr
_`m©Xm {_iVo Am{U Oa ghg§~§YmÀ`m _yë`m_Ü ò g§^mì` ÌwQ>r {_i{dbr Va CƒÎm_ qH$dm daMr
_`m©Xm {_iVo. Á`m _`m©Xm_Ü`o ghg§~§Y JwUm§H$ ~XbUo Ano{jV Amho. åhUyZ Oa 100 OmoS>çmÀ`m
{Z[ajUmdê$Z H$mT>boë`m ghg§~§Y JwUm§H$mMo _yë` + 0.8 Agob Va Ë`mdê$Z g§̂ mì` ÌwQ>r nwT>rbà_mUo
H$mT>Vm òVrb.




21
P.E. 0.6745

N

r

 


21 0.8
P.E. 0.6745

100
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


1 0.64
P.E. 0.6745

10


0.36

P.E. 0.6745
10

 P.E. 0.6745 0.036

P.E. = 0.024282

`mdê$Z nwT>rb AÝd`mW© H$mT>Vm òVrb.

1. `mMm AW© Agm H$s g_ï>r_Ü`o ghg§~§YmÀ`m _`m©Xm r   P.E. Agob åhUOoM
0.8   0.0243 qH$dm 0.7757 Am{U 0.8243 AgVrb.

2. Oa ghg§~§YmMo _yë` g§̂ mì` ÌwQ>r nojm bhmZ Agob Va ghg§~§YmMm Hw$R>bmhr nwamdm
Zgob.

3. Oa ghg§~§YmMo _yë` g§̂ mì` ÌwQ>rÀ`m ghmnQ> A{YH$ Agob Va VoWo bjUr` ghg§~§Y
Agob.

4. Oa g§^mì` ÌwQ>r \$ma _moR>r Zmhr Am{U ghg§~§Y JwUm§H$ 0.5 qH$dm Ë`mnojm OmñV Agob
Va VoWo bjUr` ghg§~§Y Agob.

5. ghg§~§Y JwUm§H$mMo AÝd`mW© H$mT>Ê`mgmR>r g§̂ mì` ÌwQ>r ho _mnH$ åhUyZ V|ìhmM H$aVm
`oB©b O|ìhm {Z[ajUm§Mr g§»`m _moR>r Agob Oa {Z[ajUm§Mr g§»`m bhmZ Agob Va
g§^mì` ÌwQ>r nmgyZ MwH$sMo {ZîH$f© {_iy eH$VmV.

6. g§^mì` ÌwQ>r `m _mnH$mMm dmna ghg§~§Y JwUm§H$mMo AÝd`mW© H$mT>Ê`mgmR>r V|ìhmM H$aVm
`oB©b O|ìhm Aä`mg hm Z_wÝ`mÀ`m AmYmao Ho$bm Amho Am{U Z_wZo ho {Z:njnmVr Am{U
àm{V{ZYrH$ AgVrb.

3.6 {ZYm©aU JwUm§H$ (Coefficient Determination)
g§^mì` ÌwQ>r EodOr ghg§~§Y JwUm§H$mMo AÝd`mW© H$mT>Ê`mgmR>r dmnaÊ`mV `oUmar _hÎdmMr

Am{U Cn ẁº$ nÕVr åhUOo {ZYm©aU JwUm§H$ hmò . {ZYm©aU JwUm§H$ åhUOo ghg§~§Y JwUm§H$mMm dJ©
hmò .
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{ZYm©aU JwUm§H$ = (ghg§~§Y JwUm§H$)2

{ZYm©aU JwUm§H$ ho ghg§~§YmMo Mm§Jbo _mnH$ Amho H$maU `mAmYmao {ZYm©aU JwUm§H$ ho
ghg§§~§YmMo Mm§Jbo _mnH$ Amho H$maU `mAmYmao AmnUmg ñdV§Ì KQ>H$mMm Adb§{~V KQ>H$mda
hmoUmam n[aUm_ {_iVmo. CXmhaUmW© Oa qH$_V Am{U ghg§~§Y JwUm§H$ `m§À`mVrb ghg§~§Y JwUm§H$
+ 0.8 Amho. åhUOo `mMm AW© Agm Zmhr H$s, nwadR>çmVrb 80% ~Xbo ho qH$_VrVrb ~Xbm_wio
AmhoV. VWmnr, Oa AmnU {ZYm©aU JwUm§H$ (r2) H$mT>bm Va Vmo (+0.8)2 qH$dm + 0.64 Agob
`mMm AW© Agm H$s, nwadR>çmV hmoUmao 64% ~Xb ho qH$_VrVrb ~Xbm_wio AmhoV. hm {ZYm©aU
JwUm§H$mMm _hÎdmMm JwUY_© Amho.

åhUyZ `mdê$Z AmnUmg Ago åhUVm `oB©b H$s,

{ZYm©aU JwUm§H$ 
ñnîï àMaU >
EH$$w U àMaU >

darb CXmhaUmV EHw$U àMaU 1 (EH$H$) Amho Am{U ñnï> àMaU 0.64 Amho.

H$mhrdoim Añnï> àMaU H$mTy>Z gwÕm ghg§~§Y JwUm§H$mMo AÝd`mW© bmdVm òVmV.

A{ZYm©aU JwUm§H$ åhUOo Añnï> àMaU Am{U EHw$U àMaU `mMo JwUmoÎma hmo`.

K2 = A{ZYm©aU JwUm§H$

K2 =  
Añnîï àMaU >
EH$$w U àMaU >

K2 = 1 – r2

Amnbr àJVr Vnmgm - 1
{Xboë`m n`m©̀ mVyZ `mo½` n`m©̀  {ZdS>m.

1. ghg§~§YmMo _yë` ........... `m Xaå`mZ AgVo.

(A) – 1 Am{U + 1 (~) 0 Am{U 1

(H$) – 1 Am{U 0 (S>)  `mn¡H$s Zmhr
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2. Oa XmoZ Mb EH$_oH$m§Zm {damoYr {XeoZo OmV AgVrb Va Ë`m XmoZ MbmVrb ghg§~§Y hm
............ AgVmo.

(A) YZmË_H$ (~) ewÝ` (H$) nyU© (S>) F$U

3. nyU© F$UmË_H$ ghg§~§Y ............. Zo Xe©{dVm òB©b.

(A) 0 (~) 1 (H$) 0.5 (S>) – 1

4. U = X Am{U V = – X `m§À`mVrb ghg§~§Y ........ Amho.

(A) + 1 (~) – 1 (H$) 0 (S>) 0.5

5. X Am{U X `m§À`mVrb ghg§~§Y ...... Amho.

(A) – 1 to + 1 (~) 0 (H$) – 1 (S>) 1

Amnbr àJVr Vnmgm - 2
EH$ qH$dm XmoZ dmŠ`mV CÎmao Úm.

1. ghg§~§Y åhUOo H$m` ?

2. aofr` ghg§~§Y åhUOo H$m` ?

3. H$mb© {nAagZÀ`m ghg§~§Y JwUm§H$mMo gwÌ gm§Jm.

4. {ZYm©aU JwUm§H$ åhUOo H$m` ?

5. F$UmË_H$ ghg§~§YmMr ì`m»`m H$am.

3.7 gmam§e
àñVwV KQ>H$m_Ü ò AmnU ghg§~§Y åhUOo H$m`  Vo Aä`mgbo. ghg§~§YmMo {d{dY loÌmV

Agbobo _hÎd OmUyZ KoVbo. VgoM ghg§~§YmMo {d{dY àH$ma Aä`mgbo Ë`mV YZmË_H$ Am{U
F$UmË_H$ ghg§~§Y, gmYm, A§erH$ Am{U ~hþ ghg§~§Y d aofr` Am{U Aaofr` ghg§~§Y Aä`mgbm.
ghg§~§Y _mnZmÀ`m {d{dY nÕVrMm Aä`mg Ho$bm Ë`mV àm_w»`mZo H$mb© {nAagZMm ghg§~§Y
JwUm§H$ d pñnAa_ZMm loUr ghg§~§Y JwUm§H$ `mMm Aä`mg Ho$bm VgoM g_dVu {dMbZ nÕVrMo
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kmZ {_i{dbo. ghg§~§Y JwUm§H$mMr g§̂ mì` ÌwQ>r Am{U Ë`mnmgyZMo AÝd`mW© Aä`mgbo. ghg§~§YmMm
à^md _moOÊ`mgmR>r {ZYm©aU JwUm§H$mMm gwÕm Aä`mg Ho$bm. ghg§~§YmMm dmna gm_m{OH$ emómVrb
g§emoYZmV _moR>çm à_mUmV Ho$bm OmVmo. VgoM ghg§~§YmMo gm_m{OH$ emómÀ`m g§emoYZmV
AZÝ`gmYmaU Ago åhÎd Amho.

3.8 nm[a^mfrH$ eãX
1. ghg§~§Y : XmoZ KQ>H$mVrb qH$dm MbmVrb g§~§YmMr loUr _moOVo.

2. YZ ghg§~§Y : EH$m Mbm_Ü ò dmT> Pmbr Va Xwgè`m Mbm_Ü ò gwÕm dmT> hmoVo
qH$dm EH$m MbmV KQ> Pmbr Va Xwgè`m Mbm_Ü`o gwÕm KQ>
hmoVo.

3. F$U ghg§~§Y : XmoZ KQ>H$m_Ü`o qH$dm Mbm_Ü`o {dê$Õ {XeoZo ~Xb hmoVmo.

4. aofr` ghg§~§Y : XmoZ KQ>H$m§_Ü`o qH$dm Mbm_Ü ò pñWa JwUmoÎmamZo ~Xb hmoVmo.

5. Aaofr` ghg§~§Y : XmoZ KQ>H$m_Ü ò qH$dm Mbm_Ü`o ApñWa JwUmoÎmamZo ~Xb hmoVmo.

3.9 Amnbr àJVr Vnmgm CÎmao
Amnbr àJVr Vnmgm - 1

1. – 1 Am{U + 1

2. F$U

3. – 1

4. – 1

5. 1

Amnbr àJVr Vnmgm - 2

1. XmoZ KQ>H$m_Yrb qH$dm Mbm_Yrb g§~§YmMr loUr _moOÊ`mÀ`m n[a_mUmg ghg§~§Y Ago
åhUVmV.
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2. XmoZ KQ>H$m_Ü`o qH$dm Mbm_Ü`o pñWa JwUmoÎmamZo ~Xb hmoV Agob Va Ë`mg aofr` ghg§~§Y
Ago åhUVmV.

3. H$mb© {nAagZÀ`m ghg§~§Y JwUm§H$mMo gwÌ




 2 2

xy
r

x y qH$dm       

  
 


 

   
2 2

2 2

N

N N

X Y
XY

r
X Y

X Y

4. {ZYm©aU JwUm§H$ hm ghg§~§Y JwUm§H$mMo AÝd`mW© H$mT>Ê`mgmR>r dmnaÊ`mV `oUmao _hÎdmMo
n[a_mU Amho. Á`mMo _mnZ ghg§~§YmMm dJ© H$ê$Z Ho$bo OmVo.

5. Oa XmoZ MbmVrb qH$dm KQ>H$mVrb hmoUmam ~Xb hm {dê$Õ {XeoZo Agob Va Ë`mg F$U
ghg§~§Y Ago åhUVmV.

3.10 ñdmÜ`m`
1. Imbrb _m{hVrÀ`m AmYmao H$mb© {nAagZMm ghg§~§Y JwUm§H$ H$mT>m.

AW©emómVrb JwU 48 35 17 23 47

boImemómVrb JwU 45 20 40 25 45

2. {Xboë`m _m{hVrdê$Z X Am{U Y _Yrb ghg§~§Y JwUm§H$ H$mT>m.

  3044dXdY ,  2 8288dX ,  2 2264dY , 170dX ,  120dY ,

N = 10.

3. Imbrb {Xboë`m _m{hVrÀ`m AmYmao loUr ghg§~§Y JwUm§H$ H$mT>m.

X 80 78 75 75 68 67 60 59

Y 12 13 14 14 14 16 15 17

4. Imbrb _m{hVrÀ`m AmYmao Mmëg© pñnAagZMm ghg§~§Y JwUm§H$ H$mT>m.

nVrMo d` (df}) 20 22 23 25 25 28 29 30 30 34

nËZrMo d` (df}) 18 20 22 24 21 26 26 25 27 29
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5. nwT>rb _m{hVrÀ`m AmYmao g_dVu {dMbZ nÕVrÀ`m ghmæ`mZo ghg§~§Y JwUm§H$ H$mT>m.

X 18 16 14 13 14 22 27 21 29 30

Y 12 13 19 17 14 14 16 15 17 20

6. Imbrb {Xboë`m _m{hVrÀ`m AmYmao g_dVu {dMbZ nÕVrÀ`m ghmæ`mZo g§~§Y JwUm§H$
H$mT>m.

X 44 46 46 48 54 52 50 70 56 60

Y 52 36 40 42 40 42 44 43 48 50

7. {Q>nm {bhm :

1) ghg§~§YmMo _hÎd

2) ghg§~§YmMo àH$ma

3) {dH$sU© q~XyboI nÕVr

4) g_dVu {dMbZ nÕVr

5) {ZYm©aU JwUm§H$

6) g§^mì` ÌwQ>r

3.11 g§X ©̂
1. S>m°. dm. ^m. nmQ>rb (2006), g§emoYZ nÕVr, àem§V npãbHo$eZ, OiJmd.

2. àm. am_ Xoe_wI (2011), _wb^yV gm§p»`H$s, {dÚm àH$meZ, ZmJnya.

3. S>m°. {dídmg H$X_ (2014), gm§p»`H$s nÕVr, H¡$bmg npãbHo$eZ, Am¡a§Jm~mX.

4. S>m°. à{Xn AmJbmdo (2000), g§emoYZ nÕVr, {dÚm àH$meZ, ZmJnya.

5. Gupta, S.P. (2014), Statistical Methods, Sultan Chand and Sons, New Delhi.

6. Elhance, elhance, Aggarwal (2015), Fundamentals of Statistics, Kitab Mahal,

New Delhi.





194

KQ>H$  4

à{VnJ_Z {díbofU
(Regression  Analysis)

4.0 C{ÔîQ>o

4.1 àñVmdZm

4.2 à{VnJ_Z

4.2.1 à{VnJ_Z - AW© Am{U g§H$ënZm

4.2.2 à{VnJ_ZmMo _hÎd

4.2.3 ghg§~§Y Am{U à{VnJ_ZmMr VwbZm

4.3 à{VnJ_Z àmH$H$bZmÀ`m nÕVr

4.3.1 à{VJ_ZmMr AmboI Aä`mg nÕVr

4.3.2 à{VnJ_ZmMr _wº$hñV dH«$ nÕVr

4.3.3 à{VJ_ZmMr Ý`yZÎm_ dJ© nÕVr

4.4 à{VnJ_Z g_rH$aUo

4.2.1 à{VnJ_Z JwUm§H$mMo JwUY_©

4.4.2 à{VnJ_Z aofoMo JwUY_©

4.5 àmH$H$bZmÀ`m à_mU ÌwQ>r
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4.7 nm[a^m{fH$ eãX

4.8 Amnbr àJVr Vnmgm CÎmao

4.9 ñdmÜ`m`

4.10 g§X^©
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4.0 C{ÔîQo (Objectives)

{dÚmWu {_Ìm§Zmo `m KQ>H$mÀ`m AÜ``ZmZ§Va AmnUmg -

 à{VnJ_ZmÀ`m g§H$ënZoMm AW© ñnï> hmoB©b.

 à{VnJ_Z Am{U ghg§~§Y `m§À`mVrb VwbZm H$aVm òB©b.

 à{VnJ_Z àmH$H$bZmÀ`m {d{dY nÕVrMo kmZ hmoB©b.

 à{VJ_Z g_rH$aUo V`ma H$aVm òVrb.

 àmH$H$bZmÀ`m à_mU ÌwQ>rMr g§H$ënZm ñnï> hmoB©b.

4.1 àñVmdZm (Introduction)

g§»`memóm_Ü`o à{VnJ_Z ho A{Ve` _hÎdmMo V§Ì Amho. à{VnJ_Z V§ÌmÀ`m ghmæ`mZo
AmnUmg EH$m MbmMo _yë` _m{hV AgVmZm Xwgè`m MbmMo Ano{jV _yë` _m{hV H$aVm `oVo.
{dÚmWu {_Ìhmo _mJrb KQ>H$m_Ü`o AmnU nm{hbo H$s, XmoZ qH$dm XmoZnojm A{YH$ {^Þ Mbm_Ü`o
ghg§~§Y AgVmo. V|ìhm Vr Mbo nañnamda Adb§~yZ AgVmV VgoM Vr nañnamda n[aUm_ H$aUmar
AgVmV. CXmhaUmW©, _mJUr Am{U qH$_V `m§À`mV g§~§Y Agob Va {Xboë`m qH$_Vrbm Ano{jV
_mJUr H$ê$ eH$Vmo qH$dm {Xboë`m _mJUrbm Ano{jV qH$_V _m{hV H$ê$ eH$Vmo. AemM àH$mao
Om{hamV IM© Am{U {dH«$s `m§À`mV g§~§Y Agob Va {d{eï> Om{hamV IM© {Xbobm AgVmZm AmnU
Ano{jV {dH«$s _m{hV H$ê$ eH$Vmo. AemM àH$maMm g§~§Y AZoH$ Am{W©H$ KQ>H$m_Ü`o AgVmo. XmoZ
qH$dm XmoZ nojm A{YH$ Mbm_Ü`o Aem àH$maMm g§~§Y Amho {H$ Zmhr nmhÊ`mgmR>r Ho$di ghg§~§Y
{h g§H$ënZm Cn`wº$ R>aV Zmhr. Ë`mM~amo~a à{VnJ_Z {h g§H$ënZm Cn ẁº$ R>aVo. àñVyV KQ>H$m_Ü`o
AmnU à{VnJ_Zm{df`r g{dñVa _m{hVr {_i{dUma AmhmoV.

4.2 à{VnJ_Z (Regression)
4.2.1 à{VnJ_Z - AW© Am{U g§H$ënZm

à{VnJ_Z ho g§»`memómVrb EH$ Ago V§Ì Amho Á`mÀ`m ghmæ`mZo AmnU EH$m MbmMr
_yë`o {Xbobr AgVmZm qH$dm kmV AgVmZm Ë`mÀ`m ghmæ`mZo Xwgè`m MbmMo _m{hV ZgUmao _yë`
qH$dm Ano{jV _yë` _m{hV H$aVm `oVo. à{VnJ_Zm_Ü`o XmoZ KQ>H$m§Vrb qH$dm Mbm§Vrb gamgar
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~Xb ñnï> Ho$bm OmVmo. VgoM Ë`mÀ`m ghmæ`mZo AmnUmg A§XmO dV©{dVm `oVmo qH$dm Ano{jV _yë`
H$mT>Vm `oVo.

"à{VnJ_Z' `m g§H$ënZoMm eãXH$mofmVrb AW© "_mJo OmUo' qH$dm "_mJo {\$aUo' Agm
Amho. "à{VJn_Z' `m g§H$ënZoMm gd©àW_ dmna 1877 _Ü`o ga \«$m§{gg J°ëQ>Z `m B§p½be
emókmZo Ho$bm. Ë`m§Zr à{VnJ_ZmMr g§H$ënZm Amnbm emoY{Z~§Y "Regression Towards

Mediocrity in Hereditary Stature" `mV àñVyV Ho$br. `m emoY{Z~§YmgmR>r Ë`m§Zr 1000 d{S>bm§Mr
d Ë`m§À`m _wbm§À`m C§MrMm Aä`mg Ho$bm. Ë`mV Ë`m§Zm Ago AmT>iyZ Ambo H$s, d{S>bm§Mr C§Mr
Am{U Ë`m§À`m _wbm§Mr C§Mr `m§À`m_Ü`o ghg§~§Y Amho Am{U Vo `m ghg§~§Ym~m~VrV H$mhr _Ooera
{ZîH$fm© n ª̀V nmohmoMbo. Ë`mV Ë`m§Zm Ago AmT>iyZ Ambo H$s, C§Mr OmñV AgUmè`m d{S>bm§Mr _wbo
hr C§M AgVmV. C§Mr H$_r åhUOoM ~wQ>Š`m d{S>bm§Mr _wbo hr ~wQ>H$s qH$dm H$_r C§MrMr AgVmV.
C§Mr OmñV AgUmè`m d{S>bm§À`m _wbm§À`m C§MrMr gamgar hr Ë`m§À`m d{S>bm§À`m gamgar C§Mrnojm
H$_r AgVo. C§Mr H$_r AgUmè`m d{S>bm§À`m _wbm§À`m C§MrMr gamgar hr Ë`m§À`m d{S>bm§À`m
gamgar C§Mrnojm OmñV AgVo. J°ëQ>Z `m§Zm Ago AmT>iyZ Ambo H$s, _wbm§À`m gamgar C§MrMr
Ë`m§À`m d§emÀ`m gamgar C§MrnmgyZ KoVbobr {dMbZo hr d{S>bm§À`m gamgar C§MrMr Ë`m§À`m d§emÀ`m
gamgar C§MrnmgyZ KoVboë`m {dMbZmnojm H$_r AgVmV. Ooìhm d{S>bm§Mr C§Mr gamgar nojm H$_r
qH$dm OmñV AgVo Voìhm _wbmÀ`m C§Mr_Ü`o _mJo OmÊ`mMr qH$dm gamgar à{VJ_rV hmoÊ`mMr àd¥Îmr
AgVo. AbrH$S>À`m H$mimV Ano{jV _yë` _m{hV H$aÊ`mgmR>r qH$dm A§XmO dV©{dÊ`mgmQ>r `m
V§ÌmMm _moR>çm à_mUmda dmna hmoV Amho.

à{VnJ_ZmÀ`m ì`m»`m :

à{VnJ_ZmÀ`m ì`m»`m nwT>rbà_mUo AmhoV.

""à{VnJ_Z åhUOo XmoZ qH$dm A{YH$ MbmÀ`m _wi EH$H$m g§X^m©Vrb _m{hVrÀ`m gamgar
g§~§YmMo _mnH$ hmò .''

_m°åg h°å~wJ© `m§À`m _Vo,

""à{VnJ_Z {díbofU Agm nÕVrer g§~§{YV Amho Á`mV EH$ qH$dm A{YH$ Mbm§À`m
_yë`m§À`m kmZmnmgyZ ~XbË`m MbmÀ`m _yë`m§Mo A§XmO ~m§Ybo OmVmV Am{U `m A§XmO à{H«$ ò_Ü`o
Agboë`m ÌwQ>tMo _moO_mn Ho$bo OmVo.''
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Q>°amo `_Zo `m§À`m _Vo,

""à{VnJ_Z {díbofU ho AW©emó Am{U ì`dgm` g§emoYZmV dma§dma dmnaë`m OmUmè`m
V§Ìmn¡H$s EH$ V§Ì Amho Á`mV XmoZ qH$dm A{YH$ Mb H$maUmZo g§~§{YV AgVmV Ë`m§Mm g§~§Y
emoYbm OmVmo.''

`m-ë ỳ_ MmD$ `m§À`m _Vo,

""à{VnJ_Z {díbofU Mbm§_Yrb ZmË`mMo ñdê$n àñWm{nV H$aÊ`mMm à`ËZ H$aVo. åhUOoM
Mbm_Yrb H$m`©erb g§~§YmMm Aä`mg H$aUo Am{U Ë`mÛmao A§XmO dV©{dÊ`mMr qH$dm ^{dî`dmUr
H$aÊ`mMr `§ÌUm nwa{dVo.''

darb ì`m»`mdê$Z ho ñnï> hmoVo H$s, à{VnJ_Z {díbofU ho EH$ gm§p»`H$s` gmYZ qH$dm
V§Ì Amho. Á`mAmYmao AmnU EH$m MbmÀ`m AkmV _yë`mMo AmH$bZ qH$dm ^{dî`dmUr Xwgè`m
MbmÀ`m _m{hV Agboë`m _yë`mÀ`m AmYmao H$ê$ eH$Vmo. Á`m MbmMm dmna A§XmO dV©{dÊ`mgmR>r
Ho$bm OmVmo Ë`mg ñdV§Ì KQ>H$ Ago åhUVmV Am{U Á`m KQ>H$mMm qH$dm MbmMm A§XmO dV©{dbm
OmVmo Ë`mg {dg§{~V KQ>H$ qH$dm Mb åhUVmV. gm_mÝ`nUo ñdV§Ì Mb X Zo Am{U {dg§{~V Y Zo
Xe©{dbr OmVmV. Aem àH$maÀ`m X Am{U Y `m XmoZ Mbm_Yrb à{VnJ_Zmbm gmYo aofr`
à{VnJ_Z {díbofU Ago åhUVmV, H$maU `oWo gmYm åhUOo EH$M ñdV§Ì Mb Amho Am{U aofr`
åhUOo {dg§{~V Am{U ñdV§Ì KQ>H$m_Ü`o aofr` g§~§Y J¥hrV YaÊ`mV Ambm Amho.

aofr` åhUOo g_rH$aU ho gai aofr` Amho.

Y = a + bX

`oVo a Am{U b ho pñWam§H$ AmhoV.

4.2.2 à{VJ_ZmMo _hÎd

à{VnJ_Z {díbofU hr gm§p»`H$s` {gÕm§VmMr emIm Amho Or gd© emór` emIm_Ü`o
dmnabr OmVo. à{VnJ_Z V§ÌmMm dmna Am{U _hÎd gd©M gm_m{OH$, Z¡g{J©H$ emómV hmoV AgVmo.
AW©emó ho EH$ gm_m{OH$ emó Agë`m_wio à{VJ_Z {díbofUmMm Cn`moJ AW©emómV gwÕm
hmoVmo. CXmhaUmW©, qH$_V (X) Am{U _mJUr (Y) `m XmoZ Mbm_Ü`o A{Ve` OdiMm g§~§Y
AgVmo. Ë`mdê$Z X Mbm_Ü`o hmoUmam ~Xb _m{hV Pmbm Va Y MbmV hmoUmam Ano{jV ~Xb
_m{hV H$aVm `oVmo. AemM àH$mao H$a AmH$maUr Am{U dñVyÀ`m qH$_VrV hmoUmar dmT> `m§À`mVhr
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OdiMm g§~§Y AgVmo Ë`m_wio H$amV hmoUmè`m ~Xbm_wio dñVyÀ`m qH$_VrV H$em àH$mao ~Xb
hmoB©b `m{df`r A§XmO dV©{dVm `oVmo. Ë`m_wio à{VnJ_Z V§ÌmMm Cn`moJ AW©emók, gaH$ma,
ì`mnmar `m gdmªZm hmoVmo. VgoM à{VnJ_Z {díbofUmMm Cn`moJ BVa gm_m{OH$ emóo d Z¡g{J©H$
emóo `m_Ü`o gwÕm hmoVmo.

à{VnJ_Z {díbofU nwT>rb Jmoï>r gmÜ` H$aÊ`mMm à`ËZ H$aVo.

1. à{VnJ_Z {díbofU ñdV§Ì MbmÀ`m _yë`mÀ`m ghmæ`mZo Adb§{~V MbmÀ`m _yë`mMo
A§XmO àXmZ H$aVo.

2. à{VnJ_Z {díbofUmMo Xwgao bú` åhUOo àmH$H$bZ àH«$s`obm AmYma åhUyZ à{nJ_Z
aofoÀ`m ghmæ`mZo A§V ŷ©V Agboë`m ÌwQ>rMo _mnH$ àmá H$aUo.

3. à{VnJ_Z JwUm§H$mÀ`m ghmæ`mZo AmnU ghg§~§Y JwUm§H$mMo _mnZ H$ê$ eH$Vmo.

4.2.3 ghg§~§Y Am{U à{VnJ_ZmMr VwbZm

ghg§~§Y {díbofU Am{U à{VnJ_Z {díbofU XmoÝhr AmnUmg XmoZ MbmVrb g§~§YmMm
Aä`mg H$aÊ`mgmR>r _XV H$aVmV. Var Ë`m XmohmoÀ`m CÔrï>mV Am{U Ñï>rH$moZmV \$aH$ Amho.

1. ghg§~§YmMm Aä`mg XmoZ Mbm_Yrb ghàMaUmMm Aä`mg H$aÊ`mgmR>r Ho$bm OmVmo. `m
AmYmao AmnUmg XmoZ Mb ho g_mZ {XeoZo qH$dm {dê$Õ {XeoZo ~XbVmV `mMr _m{hVr
{_iVo. ghg§~§Y JwUm§H$m_Ü`o ghàMaUmMr loUr à{Vq~{~V hmoVooo oo oo oo o oo oo o.na§Vw ghg§~§Ym_Ü`o g§~§YmÀ`m
ñdê$nmMm Aä`mg Ho$bm OmV Zmhr. ghg§~§Y AmnUmg Aä`mgmgmR>r KoVboë`m MbmÀ`m
gmnoj hmbMmbr~Ôb _m{hVr gm§JV Zmhr Am{U AmnU EH$m MbmMo _yë` {dMmamV
KoVë`m{edm` Xwgè`m Mbm{df`r A§XmO dV©dy eH$V Zmhr. Aem àH$maMm A§XmO dV©{dUo
à{VnJ_Z {díbofUmV eŠ` Amho. åhUOoM AZw_mZ H$mT>Uo qH$dm A§XmO dV©{dUo `mgmR>r
ghg§~§YmMm dmna H$aVm `oV Zmhr Va à{VnJ_Z {díbofUmMm dmna H$aVm òVmo.

2. XmoZ loUr _Ü`o AgUmam ghg§~§Y H$maU Am{U n[aUm_ g§~§Y AgUo ~§YZH$maH$ Zmhr.
qH$_V Am{U nwadR>m `m§À`m_Ü`o Agbobm Cƒ loUrMm YZmË_H$ ghg§~§Y `mMm AW©
Agm Zmhr H$s, nwadR>m hm qH$_VrVrb ~XbmMm n[aUm_ Amho. Aä`mgmgmR>r KoVboë`m
Mbm_Ü`o H$maU n[aUm_ g§~§Y Zgbo Varhr Ë`m Mbm_Ü`o ghg§~§Y Agy eH$Vmo. Xwgè`m
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~mOyZo à{VnJ_Z {díbofUmV EH$ Mb ho H$maU Am{U Xwgao Mb ho n[aUm_ Amho Ago
J¥hrV Yabo OmVo. ñdV§Ì Mb Adb§{~V Mbmda n[aUm_ H$aVmo Ago _mZbo OmVo. Am{U
 ñdV§Ì MbmÀ`m {Xboë`m _yë`mÀ`m AmYmao Adb§{~V Mbm{df`r A§XmO qH$dm ^{dî`dmUr
Ho$br OmVo.

3. ghg§~§Y JwUm§H$ r hm   1 `m Xaå`mZ ~XbVmo. åhUOoM,    1 1r . à{VnJ_Z
JwUm§H$mMo {MÝh ho ghg§~§Y JwUm§H$mÀ`m {MÝhm~amo~a AgVo. åhUOoM Oa ghg§~§Y JwUm§H$
YZ Agbo Va à{VnJ_Z JwUm§H$ gwÕm YZ AgVmV Am{U Oa ghg§~§Y JwUm§H$ F$U
Agob Va à{VnJ_Z JwUm§H$ gwÕm F$U AgVmV.

4. ghg§~§Y JwUm§H$mMo _yë` EH$ nojm OmñV ZgVo, na§Vw à{VnJ_Z JwUm§H$m_Ü`o EH$ à{VnJ_Z
JwUm§H$ EH$ nojm OmñV Agy eH$Vmo. na§Vw XmoZ à{VnJ_Z JwUm§H$mMm JwUmH$ma hm H$YrM
EH$nojm OmñV ZgVmo H$maU ghg§~§Y JwUm§H$ hm XmoZ à{VnJ_Z JwUm§H$mÀ`m JwUmH$mamMo
dJ©_wi AgVo.

4.3 à{VnJ_Z àmH$H$bZmÀ`m nÕVr (Methods of Studying Regression)
à{VnJ_Z àmH$H$bZmÀ`m àm_w»`mZo VrZ nÕVr AmhoV Ë`m nwT>rbà_mUo AmhoV.

1) AmboI Aä`mg nÕVr

2) _wº$hñV dH«$ nÕVr

3) Ý ỳZÎm_ dJ© nÕVr

4.3.1 à{VnJ_ZmMr AmboI Aä`mg nÕVr

(Graphic Study Method of Regression)

à{VnJ_Z Aä`mg AmboI nÕVrÀ`m ghmæ`mZo H$aÊ`mgmR>r AmnUmg {dH$sU© q~XyboI
H$mT>mdm bmJVo. q~XyboIm_Ü`o X Am{U Y `m MbmÀ`m _yë`mÀ`m EH$m OmoS>rgmR>r EH$m q~XyMm
g_mdoe AgVmo. gm_mÝ`nUo X Mb g_m§Va Ajmda Xe©{dbo OmVo Am{U Y Mb Cä`m Ajmda
Xe©{dbo OmVo. O|ìhm gd© g§~§{YV _yë`mÀ`m OmoS>çm {dH$sU© q~XyboImda H$mT>bo OmVmV V|ìhm
AmnUmg X Am{U Y MbmÀ`m _yë`mMm A§XmO qH$dm ^{dî`dmUr H$aÊ`mgmR>r XmoZ à{VnJ_Z aofm
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H$mT>mì`m bmJVmV. Or à{VnJ_Z aofm X Mo _yë` {Xbo AgVmZm Y À`m _yë`mMm A§XmO ~m§YVo
Ë`mg X Mo Y darb à{VnJ_Z aofm Ago åhUVmV. AemMàH$mao, Or à{VnJ_Z aofm Y Mo _yë`
{Xbo AgVmZm X À`m _yë`mMm A§XmO ~m§YVo Ë`mg X Mo Y darb à{VnJ_Z aofm Ago åhUVmV.
Oa XmoZ Mbm_Yrb ghg§~§Y JwUm§H$ hm nyU© ghg§~§Y AgVmo Voìhm Ë`mMo _yë` – 1 qH$dm + 1

AgVo. Aemdoir EH$M à{VnJ_Z aofm AgVo H$maU XmoÝhr l¥§Ibo_Yrb ~Xb ho pñWa à_mUmV
hmoVmV. Xwgè`m eãXmV gm§Jmd`mMo Pmë`mg Oa XmoZ Mbm_Ü`o nyU© ghg§~§Y Agob Va XmoÝhr
à{nJ_Z aofm g_mZ qH$dm gma»`m AgVmV. Oa ñdV§Ì Mb Am{U {dg§{~V Mb `m§À`m _yë`mMm
AmboI Oa gai aofoV `oV Agob Va Ë`m à{VnJ_Zmg aofr` à{VnJ_Z Ago åhUVmV. Oa ñdV§Ì
Mb Am{U {dg§{~V Mb `m§À`m _yë`mMm AmboI gai aofoV `oV Zgob Va Ë`m à{VnJ_Zmg
Aaofr` à{VJ_Z Ago åhUVmV.

4.3.2 à{VnJ_ZmMr _wº$ hñV dH«$ nÕVr

à{VnJ_ZmÀ`m _wº$ hñV dH«$ nÕVr_Ü ò gd©àW_ AmnUmg X Am{U Y `m XmoZ MbmMo
EH$m _yë`mÀ`m OmoS>rbm EH$ q~Xy `mà_mUo {dH$sU© q~XyboI H$mT>mdm bmJVmo. Ë`mZ§Va AmnUmg XmoZ
_wº$ hñV gai aofm H$mT>mì`m bmJVmV. `m XmoZ aofon¡H$s EH$ aofm AemàH$mao H$mT>br nm{hOo H$s, Y
loUrMr Ë`mÀ`m _mÜ`m nmgyZMr YZmË_H$ {dMbZo F$UmË_H$ {dMbZmbm aÔ Ho$br nm{hOoV. åhUOoM
aofoÀ`m EH$m ~mOyÀ`m {dMbZmMr ~oarO hr Xwgè`m ~mOyÀ`m {dMbZmÀ`m ~oaOo ~amo~a Agbr
nm{hOo. `m à{VnJ_Z aofobm Y Mr X darb à{VnJ_Z aofm Ago åhUVmV. Xwgar à{VnJ_Z aofm
AemàH$mao H$mT>br nm{hOo H$s, X loUrMr Ë`mÀ`m _mÜ`mnmgyZMr YZmË_H$ {dMbZo hr F$UmË_H$
{dMbZmbm aÔ Ho$br nm{hOoV, åhUOoM aofoÀ`m EH$m ~mOyÀ`m {dMbZmMr ~oarO hr Xwgè`m ~mOyÀ`m
{dMbZmÀ`m ~oaOo ~amo~a Agbr nm{hOo `m à{VnJ_Z aofobm X Mr Y darb à{VnJ_Z aofm Ago
åhUVmV. XmoZ à{VnJ_Z aofm EH$_oH$m§Zm EH$m q~XyV N>oXVmV Ë`m q~XyMo {ZX}eH$ XmoZ l¥§Ibm§Mo
_mÜ` Xe©{dVmV. Oa XmoZ Mbm_Yrb ghg§~§Y hm nyU© YZ qH$dm nyU© F$U Agob Va V|ìhm EH$M
à{VnJ_Z aofm AgVo.

VWmnr, _wº$ hñV dH«$ nÕVrÀ`m ghmæ`mZo à{VnJ_Z aofm H$mT>Uo Iwn H$R>rU OmVo.
ghgm {dH$sU© q~XyboIm_Ü ò XmoamMm VwH$S>m dma§dma AemàH$mao g_m`mo{OV Ho$bm OmVmo H$s, YZmË_H$
Am{U F$UmË_H$ {dMbZo EH$_oH$m§Zm aÔ H$aVmV. EH$Xm H$m `m aofm H$mT>ë`m _J AmnU Y À`m  X
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darb à{VnJ_Z aofodê$Z Y À`m _yë`mMm A§XmO qH$dm ^mH$sV H$ê$ eH$Vmo Am{U X À`m Y darb
à{VnJ_Z aofodê$Z X À`m _yë`mMm A§XmO qH$dm ^mH$sV H$ê$ eH$Vmo.

4.3.3 à{VnJ_ZmMr Ý ỳZÎm_ dJ© nÕVr

_wº$` hñV dH«$ nÕVrÛmao à{VnJ_Z aofoÀ`m aoIm§H$Zmer g§~§{YV AS>MUr Q>miÊ`mgmR>r X
Am{U Y loUrÀ`m hmbMmbr_Yrb J{UVr` g§~§Y àñWmnrV Ho$bm OmVmo Am{U X Am{U Y loUrÀ`m
g§~§{YV hmbMmbrMo à{V{ZYrËd H$aÊ`mgmR>r ~rOJ{UVr` g_rH$aUo àmá Ho$br OmVmV. Aer EH$
nÕVr åhUOo Ý`yZÎm_ dJ© nÕVr hmò . `m nÕVrV AmnU {Xboë`m MbmMr  _yë ò Am{U gdm}ËH¥$ï>
{\$Q> À`m aofm§Zr {Xbobr A§Xm{OV _yë`o `m§À`m_Yrb {dMbZmÀ`m dJm©Mr ~oarO Ý`yZÎm_ H$aVmo. Y
Mo X darb à{VnJ_Z aofm hr EH$ Aer aofm Amho Or X À`m {d{eï> _yë`mgmR>r Y À`m _yë`mMo
gdm}ËH¥$ï> A§XmO XoVo Am{U Ë`mMà_mUo X Mo Y darb à{VnJ_Z aofm hr EH$ Aer aofm Amho Or
Y À`m {d{eï> _yë`mgmR>r X À`m _yë`mMo gdm}ËH¥$ï> A§XmO XoVo. Oa Y MbmMr _yë` Y Ajmda
(åhUOoM Cä`m Ajmda) _m§S>br Va Y Mr X darb à{VnJ_Z aofm hr Cä`m {dMbZmÀ`m dJm©Mr
~oarO Ý ỳZÎm_ H$aVo. VgoM, Oa X MbmMr _yë`o X Ajmda (åhUOoM AmS>ì`m Ajmda) _m§S>br
Va X Mr Y darb à{VnJ_Zaofm hr AmS>ì`m {dMbZmÀ`m dJm©Mr ~oarO Ý`yZÎm_ H$aVo.

Ý ỳZÎm_ dJ© nÕVr _Ü`o gdm}ËH¥$ï> {\$Q> AgUmar aofm hr,

Y = a + bX `m gai aofoÀ`m g_rH$aUmÛmao H$mT>br OmVo Am{U {h aofm nwT>rb XmoZ
gm_mÝ` g_rH$aUmÀ`m ghmæ`mZ§o H$mT>br OmVo.

   Y na b X

     2XY a X b X

darb g_rH$aUm_Ü`o Oa AmnU X Am{U Y `m MbmMr _yë ò R>odbr Va AmnUmg Vr
g_rH$aUo gmoS>dyZ AmnU a Am{U b Mr _yë ò H$mTy> eH$Vmo. Am{U Ë`mAmYmao AmnUmg Y Mr X

darb à{VnJ_Z aofm {_iVo. òWo Y hm {dg§{~V KQ>H$ Am{U X hm ñdV§Ì KQ>H$ Amho. X Mr Y

darb à{VnJ_Z aofm {_i{dÊ`mgmR>r AmnU X Mb åhUOo {dg§{~V KQ>H$ Am{U Y Mb åhUOo
ñdV§Ì KQ>H$ åhUyZ J¥hrV Yê$`m, V|ìhm AmnUmg nwT>rb gm_mÝ` g_rH$aUo {_iVrb,
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   X na b Y

     2XY a Y b Y

Am{U hr g_rH$aUo gmoS>dë`mg AmnUmg X = a + bY hr à{nJ_Z aofm {_iVo.

4.4 à{VnJ_Z g_rH$aUo
à{VnJ_Z g_rH$aUm_Ü`o Oa AmnU X Am{U Y `m XmoZ MbmMr ~m~ {dMmamV KoVbr

Va AmnUmg X Mo Y darb à{VnJ_Z Am{U Y Mo X darb à{VnJ_Z Aem XmoZ à{VnJ_Z aofm
{_iVmV. X Mr Y darb à{VnJ_Z aofm Y À`m {Xboë`m _yë`mgmR>r X Mo gdm©V g§^mì` _yë` XoVo
Am{U Y Mr X darb à{VnJ_Z aofm X À`m {Xboë`m _yë`mgmR>r Y Mo gdm©V g§^mì` _yë` XoVo.
à{VnJ_Z g_rH$aUmbm àmH$H$brV g_rH$aUo Ago gwÕm åhUVmV. à{VnJ_Z g_rH$aUo à{VnJ_Z
aofm§Mo ~rOJ{UVr` ^md AgVmV. XmoZ à{VnJ_Z aofm Agë`m_wio XmoZ à{VnJ_Z g_rH$aUo AmhoV.
X Mo Y darb à{VJ_Z g_rH$aU `mMm dmna Y MbmMr _yë`o {Xbobr AgVmZm X MbmÀ`m
_yë`mVrb {d{dYVm ñnï> H$aÊ`mgmR>r Ho$bm OmVmo Am{U Y Mo X darb à{VnJ_Z g_rH$aU `mMm
dmna X MbmMr _yë`o {Xbobr AgVmZm Y MbmÀ`m _yë`mVrb {d{dYVm ñnï> H$aÊ`mgmR>r Ho$bm
OmVmo.

Y Mo X darb à{VnJ_Z g_rH$aU

Y Mo X darb à{VnJ_Z g_rH$aU nwT>rb à_mUo ì`º$ Ho$bo OmVo.

Y = a + bX

`m g_rH$aUmV,

Y ho {dg§{~V Mb Amho. åhUOoM `mMo _yë` X da Adb§~yZ AgVo.

X ho ñdV§Ì Mb Amho. åhUOoM `mAmYmao AmnU X Mo _yë` {Xbobo AgVmZm Y Mo _yë`
H$mTy> eH$Vmo.

a hm YAm§VaI§S> Amho H$maU `mMo _yë` ho à{VnJ_Z aofm Á`m {R>H$mUr Y-AjmZm
åhUOoM Cä`m Ajmbm N>oXVo Ë`m q~Xybm AgVo.
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b aofoMm CVma Amho Omo X Mbm_Ü`o EH$H$ ~Xb Pmë`m_wio Y MbmV hmoUmam ~Xb
Xe©{dVmo.

a Am{U b `m XmoZ pñWam§H$mMr _yë`o H$mT>Ê`mgmR>r nwT>rb XmoZ gm_mÝ` g_rH$aUo
EH$gm_mB©H$nUo gmoS>{dbr nm{hOo.

   Y na b X

     2XY a X b X

`m g_rH$aUmbm gm_mÝ` g_rH$aUo Ago åhUVmV.

`m g_rH$aUmV  X ,Y , XY Am{U  2X  EHy$U ~oarO Xe©{dVmV Or X Am{U Y

`m XmoZ MbmÀ`m _yë`mÀ`m OmoS>çmnmgyZ H$mT>Vm òVmV Am{U n hr _yë`m§À`m OmoS>çm§Mr g§»`m Amho.

X Mo Y darb à{VnJ_Z g_rH$aU

X Mo Y darb à{VnJ_Z g_rH$aU nwT>rbà_mUo ì`º$ Ho$bo OmVo.

`m g_rH$aUmV

X ho {dg§{~V Mb Amho. åhUOoM `mMo _yë` Y da Adb§~yZ AgVo.

Y ho ñdV§Ì Mb Amho åhUOoM `m AmYmao AmnU Y Mo _yë` {Xbobo AgVmZm X Mo _yë`
H$mTy> eH$Vmo.

a hm X-Am§VaI§S> Amho H$maU `mMo _yë` ho à{VnJ_Z aofm Á`m {R>H$mUr X-Ajmbm
åhUOoM AmS>ì`m Ajmbm N>oXVo Ë`m q~Xybm AgVo.

b - aofoMm CVma Amho Omo Y Mbm_Ü`o EH$H$ ~Xb Pmë`m_wio X MbmV hmoUmam ~Xb
Xe©{dVmo.

a Am{U b `m XmoZ pñW`§H$mMr _yë`o H$mT>Ê`mgmR>r nwT>rb XmoZ gm_mÝ` g_rH$aUo
EH$gm_mB©H$nUo gmoS>{dbr nm{hOo.

     2XY a X b X
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     2XY a Y b Y

`m g_rH$aUmbm gm_mÝ` g_rH$aUo Ago åhUVmV.

`m g_rH$aUmV  X , Y ,  XY  Am{U  2Y  EHy$U ~oarO Xe©{dVmV Or X Am{U

Y `m XmoZ MbmÀ`m _yë`mÀ`m OmoS>çmnmgyZ H$mT>Vm òVmV Am{U n hr _yë`m§À`m OmoS>çm§Mr g§»`m
Amho.

CXmhaU : nwT>rb {Xboë`m gm_J«rÀ`m ghmæ`mZo XmoZ à{VnJ_Z g_rH$aUo H$mT>m Am{U Y Mo _yë`
9 AgVmZm X Mo _yë` àmH$H$bZ H$am Am{U X Mo _yë` 10 AgVmZm Y Mo _yë` àmH$H$bZ H$am.

X 5 7 8 9 6

Y 2 3 6 5 4

CÎma :

X Y X2 Y2 XY

5 2 25 4 10

7 3 49 9 21

8 6 64 36 48

9 5 81 25 45

6 4 36 16 24

35 20 255 90 148

darb VŠË`mdê$Z

  35X ,   20Y ,  2 255X ,  2 90Y ,  148XY  Am{U n = 5.

(1) Y Mo X darb à{VnJ_Z g_rH$aU

Y = a + bX

darb g_rH$aUmVrb a Am{U b À`m qH$_Vr H$mT>Ê`mgmR>r nwT>rb gm_mÝ` g_rH$aUm§Mm
dmna H$amdm bmJVmo.
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   Y na b X .... (i)

     2XY a X b X .... (ii)

darb g_rH$aUm§_Ü ò VŠË`mdê$Z {_imboë`m qH$_Vr R>odyZ

20 = 5a + 35b .... (iii)

148 = 35a + 255b .... (iv)

darb g_rH$aUo a Am{U b gmR>r EH$gm_mB©H$nUo gmoS>{dVm `oVrb. g_rH$aU (iii) bm 7

Zo JwUmH$ma H$ê$Z

140 = 35a + 245b .... (v)

g_rH$aU (v) g_rH$aU (ii) _YwZ dOm H$ê$Z

148 = 35a + 255b

140 = 35a + 245b

      – – –

  8 = 0 + 10b

10b = 8

   
8

10
b

 b = 0.8

b = 0.8 {h qH$_V g_rH$aU (iii) _Ü ò R>odyZ

20 = 5a + 35b

20 = 5a + 35 (0.8)

20 = 5a + 28

5a = 20 – 28

5a = – 8
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


8
5

a

 a = – 1.6

a = – 1.6 Am{U b = 0.8 `m qH$_Vr Y = a + bX `m g_rH$aUmV R>odyZ

Y = – 1.6 + 0.8X

darb g_rH$aUmV Oa X = 10 R>odbo Va

Y = – 1.6 + 0.8 (10)

Y = – 1.6 + 8

 Y = 6.4.

(2) X Mo Y darb à{VnJ_Z g_rH$aU

X = a + bY

darb g_rH$aUmVrb a Am{U b À`m qH$_Vr H$mT>Ê`mgmR>r nwT>rb gm_mÝ` g_rH$aUm§Mm
dmna H$ê$Z

   X na b Y ... (i)

     2XY a Y b Y ... (ii)

darb g_rH$aUm§_Ü ò VŠË`mdê$Z [_imboë`m qH$_Vr R>odyZ

35 = 5a + 20b ... (iii)

148 = 20a + 90b ... (iv)

darb g_rH$aUo a Am{U b gmR>r EH$gm_mB©H$nUo gmoS>{dVm òVrb.

g_rH$aU (iii) bm 4 Zo JwUmH$ma H$ê$Z.

140 = 2a + 80b ... (v)
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g_rH$aU (v) g_rH$aU (iv) _YyZ dOm H$ê$Z

148 = 20a + 90b

140 = 20a + 80b

   8 = 0 + 10b

10b = 8

   
8

10
b

b = 0.8

b = 0.8 hr qH$_V g_rH$aU (iii) _Ü ò R>odyZ.

35 = 5a + 20b

35 = 5a + 20 (0.8)

35 = 5a + 16

5a = 35 – 16

5a = 19

 
19
5

a

a = 3.8

a = 3.8 Am{U b = 0.8 `m qH$_Vr g_rH$aU X = a + bY _Ü`o R>odyZ

X = 3.8 + 0.8 Y

darb g_rH$aUmV Oa Y = 9 R>odbo Va

X = 3.8 + 0.8 (9)

X = 3.8 + 7.2

      X = 111
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CXmhaU : nwT>rb {Xboë`m _m{hVrÀ`m ghmæ`mZo Ý ỳZÎm_ dJ© nÕVr dmnê$Z XmoZ à{VnJ_Z aofm
H$mT>m.

X 2 4 6 8 10

Y 5 7 9 8 11

CÎma :

X Y X2 Y2 XY

2 5 4 25 10

4 7 16 49 28

6 9 36 81 54

8 8 64 64 64

10 11 100 121 110

30 40 220 340 266

darb VŠË`mdê$Z

  30X ,   40Y ,  2 220X ,  2 340Y ,   266XY  Am{U n = 5.

(1) Y Mo X darb à{VnJ_Z g_rH$aU

Y = a + bX

darb g_rH$aUmVrb a Am{U b À`m qH$_Vr H$mT>Ê`mgmR>r nwT>rb gm_mÝ` g_rH$aUm§Mm
dmna H$amdm bmJVmo.

   Y na b X ... (i)

     2XY a X b X ... (ii)

darb g_rH$aUm§_Ü ò VŠË`mdê$Z {_imboë`m qH$_Vr R>odyZ
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40 = 5a + 30b .... (iii)

266 = 30a + 220b .... (iv)

darb g_rH$aUo a Am{U b gmR>r EH$gm_mB©H$nUo gmoS>{dVm òVrb.

g_rH$aU (iii) bm 6 Zo JwUmH$ma H$ê$Z.

240 = 30a + 180b .... (v)

g_rH$aU (v) g_rH$aU (iv) _YyZ dOm H$ê$Z

266 = 30a + 220b

240 = 30a + 180b

       – – –

 26 =  0   +  40b

40b = 26

  
26
40

b

b = 0.65.

b = 0.65 {h qH$_V g_rH$aU (iii) _Ü ò R>odyZ.

40 = 5a + 30b

40 = 5a + 30 (0.65)

40 = 5a + 19.5

5a = 40 – 19.5

5a = 20.5

  
20.5

5
a

a = 4.1

a = 4.1 Am{U b = 0.65 `m qH$_Vr Y = a + bX `m g_rH$aUmV R>odyZ.

Y = 4.1 + 0.65 X
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(2) X Mo Y darb à{VnJ_Z g_rH$aU

X = a + bY

darb g_rH$aUmVrb a Am{U b À`m qH$_Vr H$mT>Ê`mgmR>r nwT>rb gm_mÝ` g_rH$aUmMm
dmna H$ê$Z

   X na b Y ... (i)

     2XY a Y b Y ... (ii)

darb g_rH$aUm§_Ü ò VŠË`mdê$Z {_imboë`m qH$_Vr R>odyZ

30 = 5a + 40b ... (iii)

266 = 40a + 340b ... (iv)

darb g_rH$aUo a Am{U b gmR>r EH$gm_mB©H$nUo gmoS>{dVm òVrb.

g_rH$aU (iii) bm 8 Zo JwUmH$ma H$ê$Z

240 = 40a + 320b ... (v)

g_rH$aU (v) g_rH$aU (iv) _YyZ dOm H$ê$Z

266 = 40a + 340b

240 = 40a + 320b

– –     –

 26 = 0 + 20b

20b = 26

  
26
20

b

 b = 1.3

b = 1.3 {h qH$_V g_rH$aU (iii) _Ü ò R>odyZ

30 = 5a + 40b
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30 = 5a + 40 (1.3)

30 = 5a + 52

5a = 30 – 52

5a = – 22

 



22
5

a

a = – 4.4

a = – 4.4 Am{U b = 1.3 `m qH$_Vr X = a + bY `m g_rH$aUmV R>odyZ

X = – 4.4 + 1.3 Y

X Am{U Y À`m J{UVr` _mÜ`mnmgyZ {dMbZ KoD$Z à{VnJ_Z g_rH$aU H$mT>Uo

à{VnJ_Z g_rH$aU gmoS>{dÊ`mMr Ý`yZÎm_ dJ© nÕVr hr AË`§V {H$MH$Q> Am{U pŠbï>
Amho. Ë`m_wio `m nÕVrMm à{VnJ_Z g_rH$aU gmoS>{dÊ`mgmR>r OmñV Cn`moJ Ho$bm OmV Zmhr.
Ë`mEodOr X Am{U Y MbmÀ`m J{UVr` _mÜ`mnmgyZ {dMbZo KoD$Z à{VnJ_Z g_rH$aUo gmoS>{dbr
OmVmV. `m nÕVrZwgma à{VnJ_Z g_rH$aUo H$mT>Ê`mMr à{H«$`m nwT>rb à_mUo Amho.

(1) X Mo Y darb à{VnJ_Z g_rH$aU

X Am{U Y MbmÀ`m J{UVr` _mÜ`mnmgyZ {dMbZo KoD$Z X Mo Y darb à{VnJ_Z
g_rH$aU nwT>rb gwÌmMm Cn`moJ H$ê$Z H$mT>bo OmVo.

     X X Y Yxyb

     X X Y Yx

y
r



gwÌm_Ü ò,  X  = X loUrMo J{UVr` _mÜ` Amho

   Y  = Y loUrMo J{UVr` _mÜ` Amho
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 x
xy

y
b r


  - X MbmMm Y Mbmdarb à{VnJ_Z JwUm§H$

r = X Am{U Y MbmVrb ghg§~§Y JwUm§H$

x  Am{U y  = X Am{U Y MbmÀ`m loUrMo à_mU {dMbZ.

X Am{U Y MbmÀ`m J{UVr` _mÜ`mnmgyZ {dMbZo KoD$Z X MbmMm Y Mbmdarb à{VnJ_Z
JwUm§H$ nwT>rb gwÌmÀ`m ghmæ`mZo H$mT>bm OmVmo.

xyb  qH$dm 
 




  
 

  
 

 
2 2

2

N

N

x

y

X Y
XYxy

r
y Y

Y

`oWo   X Xx  Am{U    Y Yy

åhUyZ r , x  Am{U y  Mr _yë ò H$mT>Ê`mEodOr AmnU àË`jnUo à{VnJ_Z JwUm§H$

( xyb )  XY  Am{U  2Y  Mo _yë ò H$mTy>Z Ë`m§Mm ^mJmH$ma KoD$Z H$mTy> eH$Vmo.

(2) Y Mo X darb à{VnJ_Z g_rH$aU

X Am{U Y MbmÀ`m J{UVr` _mÜ`mnmgyZ {dMbZo KoD$Z Y Mo X darb à{VnJ_Z
g_rH$aU nwT>rb gwÌmMm Cn`moJ H$ê$Z H$mT>bo OmVo.

     Y Y X Xyxb

     Y Y X Xy

x
r




gwÌm_Ü`o,   X = Y loUrMo J{UVr` _mÜ` Amho

    Y = X loUrMo J{UVr` _mÜ` Amho.
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 y
yx

x
b r



  = Y MbmMm X Mbmdarb à{VnJ_Z JwUm§H$

r = X Am{U Y MbmVrb ghg§~§Y JwUm§H$

x  Am{U y  = X Am{U Y MbmÀ`m loUrMo à_mU {dMbZ.

X Am{U Y MbmÀ`m J{UVr` _mÜ`mnmgyZ {dMbZo KoD$Z Y MbmMm X Mbmdarb à{VnJ_Z
JwUm§H$ nwT>rb gwÌmÀ`m ghmæ`mZo H$mT>bm OmVmo.

xyb  qH$dm 
 





 
 

  
 

 
2 2

2

N

N

y

x

X Y
XYxy

r
x X

X

`oWo   X Xx  Am{U    Y Yy

åhUyZ r , x  Am{U y  Mr _yë ò H$mT>Ê`mEodOr AmnU àË`jnUo à{VnJ_Z JwUm§H$
( yxb )  xy  Am{U  2x  Mo _yë ò H$mTy>Z Ë`m§Mm ^mJmH$ma KoD$Z H$mTy> eH$Vmo.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao X Am{U Y loUrÀ`m J{UVr` _mÜ`mnmgyZ {dMbZo KoD$Z
XmoZ à{VnJ_Z g_rH$aUo H$mT>m.

X 4 6 8 10 12

Y 7 9 11 10 13

CÎma :

X Y   X Xx   Y Yy x2 y2 xy

4 7 – 4 – 3 16 9 12

6 9 – 2 – 1 4 1 2

8 11 0 1 0 1 0

10 10 2 0 4 0 0

12 13 4 3 16 9 12

40 50 0 0 40 20 26
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gd©àW_ X Am{U Y MbmMo J{UVr` _mÜ` H$mT>m.


  

40
X 8

N 5
X


  

50
Y 10

N 5
Y

darb VŠË`mdê$Z

 2 40X ,  2 20Y ,   26XY .

X Mm Y darb à{VnJ_Z JwUm§H$


 

 2
x

y
xy

xy
b r

y




   
26
20

  1.3x

y
xyb r




Y Mm X darb à{VnJ_Z JwUm§H$


 

 2
y

x
yx

xy
b r

x




   
26
40

  0.65y

x
yxb r



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X Mo Y darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

(X – 8) = 1.3 (Y – 10)

X – 8 = 1.3Y – 13

    X  = 1.3Y – 13 + 8

    Y  = – 5 + 1.3Y

Y Mo X darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

Y – 10 = 0.65 (X – 8)

Y - 10 = 0.65X – 5.2

     Y  = 0.65X – 5.2 + 10

     X  = 4.8 + 0.65X

CXmhaU : EH$m {S>nmQ>©_|Q> ñQ>moAa Zo Amnë`m goëg_Zbm godm A§VJ©V à{ejU {Xbo Am{U
Ë`mZ§Va Ë`m§Mr n[ajm KoVbr. goëg_ZZo n[ajoV {_i{dbobo JwU Am{U Ë`m§Zr Ho$bobr {dH«$s nwT>rb
à_mUo Amho. Ë`mAmYmao XmoZ à{VnJ_Z g_rH$aUo H$mT>m.

n[ajoVrb JwU 14 19 24 21 26 22 15 20 19

{dH«$s ('000 ê$.) 31 36 48 37 50 45 33 41 39

CÎma : g_Om n[ajoVrb JwU åhUOo X Am{U {dH«$s åhUOo Y.


  

180
X 20

N 9
x


  

360
Y 40

N 9
y
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X Y   X Xx   Y Yy x2 y2 xy

14 31 – 6 – 9 36 81 54

19 36 – 1 – 4 1 16 4

24 48 4 8 16 64 32

21 37 1 – 3 1 9 – 3

26 50 6 10 36 100 60

22 45 2 5 4 25 10

15 33 – 5 – 7 25 49 35

20 41 0 1 0 1 0

19 39 – 1 – 1 1 1 1

180 360 0 0 120 346 193

darb VŠË`mdê$Z

 2 120x ,  2 346y ,   193xy .

X Mm Y darb à{VnJ_Z JwUm§H$


  
 2

193
0.56

346xy
xy

b
y

Y Mm X darb à{VnJ_Z


  
 2

193
1.60

120yx
xy

b
x

n[ajoVrb JwUmMo (X) Mo {dH«$s (Y) darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

(X – 20) = 0.56 (Y – 40)
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X – 20 = 0.56Y – 22..4

      X = 0.56Y – 22.4 + 20

      X = – 2.4 + 56.Y

{dH«$sMo (Y) n[ajoVrb JwU (X) darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

Y – 40 = 1.6 (X – 20)

Y – 40 = 1.6X – 32

      Y = 1.6X – 32 + 40

      Y = 8 + 1.6X

CXmhaU : Imbrb {Xboë`m AmH$S>odmarÀ`m ghmæ`mZo XmoZ à{VnJ_Z g_rH$aUo H$mT>m.

X 6 2 10 4 8

Y 9 11 5 8 7

CÎma :

X Y X2 Y2 XY

6 9 36 81 54

2 11 4 121 22

10 5 100 25 50

4 8 16 64 32

8 7 64 49 56

30 40 220 340 214

darb VŠË`mdê$Z

  30X ,   40Y , 2 220X ,  2 340Y ,  2 340Y ,  214XY .
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
  

30
X 6

N 5
X


  

40
Y 8

N 5
Y

X Mm Y darb à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

xy

X Y
XY

b
Y

Y

 







2

30 40
214

5
40

340
5

xyb

   





1200
214

5
1600

340
5

   





214 240
340 320

   



26

20

bxy = – 1.3

Y Mo X darb à{VnJ_Z g_rH$aU

 

 
 




 
2

2

N

N

yx

X Y
XY

b
X

X
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    







2

30 40
214

5
30

220
5

   





1200
214

5
900

220
5

   





214 240
220 180

   



26
40

byx = – 0.65

X Mo Y darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

(X – 6) = – 1.3 (Y – 8)

 X – 6 = – 1.3Y + 10.4

      X = – 1.3Y + 10.4 + 6

      X = 16.4 – 1.3Y

Y Mo X darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

(Y – 8) = – 0.65 (X – 6)

Y – 8 = – 0.65X + 3.9

     Y = – 0.65X + 3.9 + 8

     Y = 11.9 – 0.65X
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J¥hrV _mÜ`mnmgyZ {dMbZ KoD$Z à{VnJ_Z g_rH$aU H$mT>Uo

X Am{U Y MbmMo J{UVr` _mÜ` Ooìhm AnyUmªH$mV `oVmV V|ìhm darb nÕVrÀ`m ghmæ`mZo
à{VnJ_Z g_rH$aUo H$mT>Uo {H$MH$Q> Am{U {H$ëï> hmoVo. Aemdoir àË`j J{UVr` _mÜ`mnmgyZ
{dMbZo Z KoVm J¥hrV _mÜ`mnmgyZ {dMbZo KoVbr nm{hOoV Am{U Ë`mZ§Va à{VnJ_Z g_rH$aUo
H$mT>br nm{hOoV.

X Mo Y darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

`oWo, X - X loUrMo J{UVr` _mÜ` Amho

   Y - Y loUrMo J{UVr` _mÜ` Amho

  xyb - X MbmMm Y Mbmdarb à{VnJ_Z JwUm§H$

X Am{U Y MbmMo J¥hrV _mÜ`mnmgyZ {dMbZo KoD$Z X MbmMm Y Mbmdarb à{VnJ_Z
JwUm§H$ nwT>rb gwÌmÀ`m ghmæ`mZo H$mT>bm OmVmo.

 

 
 




 
2

2

N

N

xy

dX dY
dXdY

b
dY

dY

`oWo,  X A Xdx

 Y AYdy

Y Mo X darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

`oWo X  - X loUrMo J{UVr` _mÜ` Amho

Y  - Y loUrMo J{UVr` _mÜ` Amho
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byx – Y MbmMm X Mbmdarb à{VnJ_Z JwUm§H$

X Am{U Y MbmMo J¥hrV _mÜ`mnmgyZ {dMbZo KoD$Z Y MbmMm X Mbmdarb à{VJ_Z
JwUm§H$ nwT>rb gwÌmÀ`m ghmæ`mZo H$mT>bm OmVmo.

 

 
 




 
2

2

N

N

yx

dX dY
dXdY

b
dX

dY

`oWo,  X A Xdx

 Y AYdy

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao XmoZ à{VnJ_Z g_rH$aUo H$mT>m.

X  1  2  3  5  8

Y 10 12 15 18 20

CÎma : X loUrgmR>r 3 ho J¥hrV _mÜ` Am{U

Y loUrgmR>r 15 ho J¥hrV _mÜ` _mZyZ

X Y dX dY dX2 dY2 dXdY

1 10 – 2 – 5 4 25 10

2 12 – 1 – 3 1 9 3

3 15 0 0 0 0 0

5 18 2 3 4 9 6

8 20 5 5 25 25 25

19 75 4 0 34 68 44
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dê$Z VŠË`mdê$Z

  4dX ,   0dY ,  2 34dX ,  2 68dY ,   44dXdY .


 X A

N
dx 

 Y A
N
dy

   
4

3
5

   
0

15
5

   = 3 + 0.8    = 15 + 0

X  = 3.8 Y  = 15

X Mm Y darb à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

xy

dX dY
dXdY

b
dY

dY

          







2

4 0
44

5
0

68
5

   





44 0
68 0

   
44
68

bxy = 0.64.

Y Mm X darb à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

yx

dX dY
dXdY

b
dX

dX
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 







2

4 0
44

5
4

34
5

yxb

   





44 0
16

34
5

         





44 0
34 3.2

         
44

30.8

byx = 1.42

X Mo Y darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

(X – 3.8) = 0.64 (Y – 15)

X – 3.8 = 0.64Y – 9.6

       X = 0.64Y – 9.6 + 3.8

       X = – 5.8 + 0.64Y

Y Mo X darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

(Y – 15) = 1.42 (X - 3.8)

Y – 15 = 1.42X – 5.39

      Y = 1.42X – 5.39 + 15

      Y = 9.61 + 1.42X
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CXmhaU : nwT>rb {Xboë`m nwadR>m Am{U qH$_VrÀ`m _m{hVrdê$Z nwadR>çmMo qH$_Vrda Am[U
qH$_VrMo nwadR>çmdarb à{VnJ_Z g_rH$aUo V`ma$ H$am.

nwadR>m 70 72 76 81 73 85 79 86 83 80

qH$_V 140 145 130 125 130 130 120 115 120 118

CÎma : g_Om nwadR>m åhUOo X Am{U qH$_V åhUOo Y.

X Y dX(75) dY(130) dX2 dY2 dXdY

70 140 – 5 10 25 100 – 50

72 145 – 3 15 9 225 – 45

76 130 1 0 1 0 0

81 125 6 – 5 36 25 – 30

73 130 – 2 0 4 0 0

75 130 0 0 0 0 0

79 120 4 – 10 16 100 – 40

86 115 11 – 15 121 225 – 165

83 120 8 – 10 64 100 – 80

80 118 5 – 12 25 144 – 60

25 – 27 301 919 – 460

darb VŠË`mdê$Z

  25dX ,  27dY , 2 301dX , 2 919dY ,   460dXdY , N = 10.

X Mm Y darb à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

xy

dX dY
dXdY

b
dY

dY
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 

 
 





2

25 27
460

10
27

919
10

xyb

    
 




675
460

10
729

919
10

    
 




460 67.5
919 72.9

    



392.5
846.1

bxy = – 0.46

Y Mm X darb à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

yx

dX dY
dXdY

b
dX

dX

 

 
 




2

25 27
460

10
25

301
10

yxb

   
 




675
460

10
625

301
10
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 




460 67.5
301 62.5

   



392.5
238.5

byx = – 1.64


      

25
X A 75 75 2.5 77.5

N 10
dX

 
      

27
Y A 130 130 2.7 127.3

N 10
dY

Y Mo X darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

(X – 77.5) = – 0.46 (Y – 127.3)

X – 77.5 = – 0.46Y + 58.56

        X = – 0.46Y + 58.56 + 77.5

X = 136.06 – 0.46Y

X Mo Y darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

(Y – 127.3) = – 1.64 (X – 77.5)

Y – 127.3 = – 1.64X + 127.1

         Y = – 1.64X + 127.1 + 127.3

 Y = 254.4 – 1.64X
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 nwadR>çmMo  qH$_Vrdarb à{VnJ_Z g_rH$aU

 X = 136.06 – 0.46Y

Am{U qH$_VrMo nwadR>çmdarb à{VnJ_Z g_rH$aU

Y = 254.4 – 1.64X

4.4.1 à{VnJ_Z JwUm§H$mMo JwUY_©

1. à{VnJ_Z JwUm§H$ bxy Am{U byx Mo H$mhr  _hÎdnyU© JwUY_© AmhoV Vo nwT>rbà_mUo AmhoV.

bxy Am{U byx À`m ^y{_Vr` _mÜ`mnmgyZ ghg§~§Y JwUm§H$mMo _yë` {_iVo.

`mMm AW© Agm H$s,

 xy yxr b b

ho nwT>rbà_mUo ghO {gÕ H$aVm òB©b.

AmnUmg _m{hV Amho H$s,

  x

y
xyb r


   Am{U     y

x
yxb r




       2yx

y x
xy yxb b r r r


   Oo Zoh_r YZ AgVo.

   2
xy yxb b r

  xy yxr b b

2. XmoZ à{VnJ_Z JwUm§H$mMm JwUmH$ma hm Zoh_r YZ Agë`m_wio XmoÝhr à{VnJ_Z JwUm§mH$mMo
J{UVr` {MÝh g_mZ AgVo.

XmoÝhr à{VnJ_Z JwUm§H$ ho EH$Va YZ AgVmV qH$dm XmoÝhr à{VnJ_Z JwUm§H$ ho F$U
AgVmV. EH$m à{VnJ_Z JwUm§H$mMo {MÝh YZ Amho Am{U Xwgè`m à{VnJ_Z JwUm§H$mMo
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{MÝh F$U AgUo eŠ` Zmhr. `mMo H$maU Ago H$s, à_mU {dMbZmÀ`m ~m~VrV Oa
AmnU nm{hbo Va Vo Zoh_r YZ AgVo. \$º$ ghg§~§Y JwUm§H$ hm EH$Va YZ qH$dm F$U

AgVmo. åhUyZ `m H$maUmZo   x

y
xyb r


  Am{U   y

x
yxb r


  `m§À`m J{UVr` {MÝhm§Mo

{ZYm©aU r À`m {MÝhmdê$Z hmoVo. Oa r YZ Agob Va bxy Am{U byx ho XmoÝhr YZ
AgVmV Am{U Oa r F$U Agob Va bxy Am{U byx ho XmoÝhr F$U AgVmV. Xwgè`m
eãXmV gm§Jmd`mMo Pmë`mg, Oa XmoÝhr à{VnJ_Z JwUm§H$ ho YZ AgVrb Va r ho  YZ
AgVo Am{U Oa XmoÝhr à{VnJ_Z JwUm§H$ ho F$U AgVrb Va r ho F$U AgVo.

3. bxy Am{U byx `m XmoÝhr à{VnJ_Z JwUm§H$mMo _yë` EH$ nojm OmñV ZgVo. `m XmoZ n¡H$s
H$moUË`mhr EH$mMo _yë` EH$ nojm OmñV AgVo na§Vw XmoKm§Mohr Zmhr. `mMo H$maU Ago H$s,

 xy yxr b b  Am{U Oa bxy Am{U byx  ho XmoÝhr EH$ nojm OmñV AgVrb Va

ghg§~§Y JwUm§H$ (r) hm gwÕm EH$ nojm OmñV Agob Oo H$YrM eŠ` Zmhr.

4.4.2 à{VnJ_Z aofoMo JwUY_©

à{VnJ_Z aofoMo JwUY_© nwT>rb à_mUo AmhoV.

1. X Mo  J{UVr` _mÜ` Am{U Y Mo J{UVr` _mÜ` ho à{VnJ_Z aofmda AgVmV.

XmoZ à{VnJ_Z aofm§Mr g_rH$aUo nwT>rbà_mUo AmhoV.

     X X Y Yxyb  Am{U      Y Y X Xyxb

`mdê$Z ho ñnï> hmoVo H$s, X Mo _mÜ` Am{U Y Mo _mÜ` ho à{VnJ_Z aofoda AgVmV.

Oa à{VnJ_Z g_rH$aUo {Xbobr AmhoV Ë`mdê$Z X Mo _mÜ` Am{U Y M>o _mÜ` H$mT>Ê`mgmR>r
AmnUmg XmoÝhr à{VnJ_Z g_rH$aUo X Am{U Y gmR>r EH$gm_mB©H$nUo gmoS>{dë`mg Oo X

Am{U Y Mo  _yë` {_iVo Vo X Mo _mÜ`m Am{U Y Mo _mÜ` AgVo.

2. Oa r = 0 Agob Va XmoZ à{VnJ_Z aofm EH$_oH$m§Zm b§~ AgVmV.

XmoZ à{VnJ_Z aofm§Mr g_rH$aUo nwT>rbà_mUo AmhoV.
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          X X Y Y Y Yx

y
xyb r


  Am{U

          Y Y X X X Xy

x
yxb r




Oa r = 0  Agob Va XmoZ à{VnJ_Z g_rH$aUm_Ü`o nwT>rbà_mUo ~Xb hmoB©b.

 X X 0  Am{U  Y Y 0

`mdê$Z, X X  Am{U Y Y

nwT>rb AmboImdê$Z ho ñnï> hmoVo H$s, Y Y  Am{U X X  ho EH$_oH$m§Zm b§~ AgVmV.

Y

(0, 0) X

X X

Y Y

AmH¥$Vr

3. Oa XmoÝhr à{VnJ_Z aofm g_mZ AgVrb Va XmoZ Mbm_Ü ò nyU© ghg§~§Y AgVmo.

XmoZ à{VnJ_Z aofm§Mr g_rH$aUo nwT>rb à_mUo AmhoV.

     Y Y X Xyxb ... (i)

     X X Y Yxyb ... (ii)
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g_rH$aU (ii) dê$Z

 
 

 
X X

Y Y
xyb

Oa XmoÝhr à{VnJ_Z aofm g_mZ AgVrb Va g_rH$aU (i) Am{U (ii) dê$Z  Y Y  Mo

H$mT>bobo _yë` g_mZ Agbo nm{hOo.

 
 

   
X X

Y Y X Xyx
xy

b
b

åhUOoM  
 

 
X X

X Xyx
xy

b
b

 
 


   



X X
1

X X
xy yxb b

 2 1r

  1r

 ghg§~§Y hm nyU© ghg§~§Y Amho.

Oa XmoZ à{VnJ_Z aofm g_mZ AgVrb Va XmoZ Mbm_Ü ò nyU© ghg§~§Y AgVmo, EH$Va
nyU© YZ qH$dm nyU© F$U ghg§~§Y AgVmo.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao XmoZ à{VnJ_Z g_rH$aUo H$mT>m.

X Y

_mÜ` (Mean) 40 45

à_mU {dMbZ 10 9
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X Am{U Y `m XmoZ MbmVrb ghg§~§Y JwUm§H$ 0.50 Amho. VgoM X = 40 AgVmZm Y Mo
Ano{jV qH$dm A§Xm{OV _yë` H$mT>m.

CÎma : {Xbobr _m{hVr

X 40 , Y 45 ,  10x ,  9y , r = 0.50

X Mo Y darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

  x

y
xyb r




    
10

0.50
9

   
5
9

bxy = 0.55

(X – 40) = 0.55 (Y – 45)

X – 40 = 0.55Y – 24.75

      X = 0.55Y – 24.75 + 40

    X = 15.25 + 0.55Y

Y Mo X darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

     y

x
yxb r




       
9

0.50
10
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
4.5
10

    byx = 0.45

(Y – 45) = 0.45 (X – 40)

Y – 45 = 0.45X – 18

      Y = 0.45X – 18 + 45

      Y = 27 + 0.45X

Oa X = 40 Agob Va

Y = 27 + 0.45 (4)

Y = 27 + 18

      Y = 45

 X = 40 AgVmZm Y Mo Ano{jV _yë` 45 Agob.

CXmhaU : nwT>rb _m{hVrÀ`m AmYmao 40 cm nO©Ý`_mZ AgVmZm g§~§{YV Ano{jV CËnÞ H$mT>m.

nO©Ý`_mZ (cm _Ü`o) CËnmXZ (q¹$Q>b)

gamgar 30 50

à_mU {dMbZ 45 10

ghg§~§Y JwUm§H$ = 0.8

CÎma : g_Om nO©Ý`_mZ åhUOo X Am{U CËnmXZ åhUOo Y `m AmYmao Ano{jV CËnmXZ Y À`m X

darb à{VnJ_Z aofodê$Z H$mT>Vm òB©b.

Y Mo X darb à{VnJ_Z g_rH$aU

  y

x
yxb r



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    
10

0.8
5

   
8
5

byx = 1.6

     Y Y X Xyxb

(Y – 50) = 1.6 (X – 30)

Y – 50 = 1.6X – 48

      Y = 1.6X – 48 + 50

      Y = 2 + 1.6X

O|ìhm nO©Ý`_mZ 40 cm AgVmZm CËnmXZ nwT>rb à_mUo Agob

Y = 2 + 1.6 (40)

Y = 2 + 64

Y = 66  q¹$Q>b

4.5 àmH$H$bZmÀ`m à_mU ÌwQ>r
à{VnJ_Z g_rH$aUmÀ`m ghmæ`mZo {ZpíMV n[anyU© Agm A§XmO qH$dm AmH$bZ qH$dm

^{dî`dmUr H$aUo ì`mdhmarH$ÑîQ>çm AeŠ` AgVo. CXmhaUmW© EImÚm dñVyMr EH$m dfm©Vrb
_mJUr (Y) g§~§{YV dñVyÀ`m qH$_Vrda (X) Adb§~yZ Amho. g_Om Ooìhm dñVyMr qH$_V 40 ê$.
Amho Voìhm A§Xm{OV qH$dm Ano{jV _mJUr 130 Amho. 130 hm AmH$S>m AmnU Y À`m X darb
à{VnJ_Z g_rH$aUmdê$Z AmH$bZ Ho$bobm Amho. na§Vw àË`j ì`dhmam_Ü ò Ano{jV _mJUr hr
130 nojm OmñV qH$dm H$_r Agw eH$Vo. Aem n[apñWVr_Ü`o Y À`m qH$dm X À`m àmH$H$brV
_yë`mMr g§̂ mì` ÌwQ>r _m{hVr H$aUo Amdí`H$ AgVo.

`mgmR>r AmnUmg EH$m Aem n[a_mUmMr JaO Amho Oo Y Mo X da AmYmarV A§XmO qH$dm
AZw_mZ {H$Vr V§VmoV§V Amho Vo Xe©dob, `mCbQ> Vo AZw_mZ H$go MwH$sMo Amho Vo gm§Job. `m
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n[a_mUmbm àmH$H$bH$mÀ`m à_mU ÌwQ>r Ago åhUVmV. àmH$H$bZmÀ`m à_mU ÌwQ>r Syx `m {MÝhmZo
Xe©{dbo OmVo. {h g§H$ënZm à_mU {dMbZmÀ`m g§H$ënZogmaIrM Amho. à_mU {dMbZ ho
_mÜ`mnmgyZMo {dMbZ _moOVo. àmH$H$bZmÀ`m à_mU ÌwQ>r ho à{VnJ_Z aofonmgyZMo {dMbZ _moOVo.
àmH$H$bZmÀ`m à_mU ÌwQ>r H$mT>Ê`mMo gwÌ nwT>rb à_mUo Amho.

  


2Y Y
S

N
C

yx

åhUOoM S
Nyx

Añnîï {dMaU >

VgoM   2S 1yx y r

`oWo Syx ho Y À`m _yë`mÀ`m YC nmgyZÀ`m à{VnJ_ZmMr à_mU ÌwQ>r Amho.

ho gwÌ JUZm H$aÊ`mÀ`m Ñï>rZo g§̀ wº$sH$ Zmhr H$maU `mV (Y – YC) Mr JUZm H$aUo
Amdí`H$ AgVo. à_mU ÌwQ>rMo A{YH$ g§̀ wº$sH$ gwÌ nwT>rb à_mUo Amho.

    


2Y
S

Nyx
a Y b XY

X À`m _yë`mÀ`m XC nmgyZÀ`m à{VnJ_ZmÀ`m à_mU ÌwQ>rMo gwÌ nwT>rbà_mUo Amho.

  


2X X
S

N
C

xy

åhUOoM S
Nxy

Añnîï {dMaU >

VgoM   2S 1xy x r

`oWo Sxy ho X À`m _yë`mÀ`m XC nmgyZÀ`m à{VnJ_ZmMr à_mU ÌwQ>r Amho.
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ho gwÌ JUZm H$aÊ`mÀ`m Ñï>rZo g§̀ wº$sH$ Zmhr H$maU `mV (X – XC) JUZm H$aUo Amdí`H$
AgVo. à_mU ÌwQ>rMo A{YH$ g§`wº$sH$ gwÌ nwT>rb à_mUo Amho.

    


2X
S

Nxy
a X b XY

àmH$H$bZmÀ`m à_mU ÌwQ>r ho àmH$H$brV Ho$boë`m AmH$S>çm§Mr AMyH$Vm _moOVo.

àmH$H$bZmÀ`m à_mU ÌwQ>rMo _yë` OodT>o H$_r qH$dm N>moQ>o VodT>r à{VnJ_Z aofm gd©
q~XyÀ`m Odi AgVo Am{U Ë`m à{VnJ_Z g_rH$aUmÀ`m ghmæ`mZo AmnU Mm§Jë`m àH$maMo àmH$H$bZ
H$ê$ eH$Vmo.

Oa àmH$H$bZmÀ`m à_mU ÌwQ>rMo _yë` ewÝ` Agob Voìhm à{VnJ_Z aofo ~m~VrV Hw$R>ë`mhr
àH$maMo {dMaU ZgVo Am{U ghg§~§Y hm nyU© AgVmo.

CXmhaU : {Xboë`m _m{hVrÀ`m AmYmao XmoZ à{VnJ_Z aofm H$mT>m Am{U àmH$H$bZmÀ`m à_mU ÌwQ>r
Sxy Am{U Syx H$mT>m.

X 6  2 10 4 8

Y 9 11 5 8 7

CÎma :

X Y dX (6) dY (8) dX2 dY2 dXdY

6 9 0 1 0 1 0

2 11 – 4 3 16 9 – 12

10 5 4 – 3 16 9 – 12

4 8 – 2 0 4 0 0

8 7 2 – 1 4 1 – 2

30 40 0 0 40 20 – 26
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
  

X 30
X 6

N 5


  

Y 40
Y 8

N 5

darb VŠË`mdê$Z

  0dX ,   0dY , 2 40dX , 2 20dY ,   26dXdY  Am{U N = 5.

X Mo Y darb à{VnJ_Z g_rH$aU

     X X Y Yxyb

à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

xy

dX dY
dXdY

b
dY

dY

 


 




2

0 0
26

5
0

20
5

yxb

   
 




26 0
20 0

   



26

20

bxy = – 1.3

     X X Y Yxyb

(X – 6) = – 1.3 (Y – 8)
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 (X – 6) = – 1.3Y + 10.4

X = – 1.3T + 10.4 + 6

X = 16.4 – 1.3Y

Y Mo X darb à{VnJ_Z g_rH$aU

     Y Y X Xyxb

à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

yx

dX dY
dXdY

b
dX

dX

    


 




2

0 0
26

5
0

40
5

   
 




26 0
40 0

   



26
40

byx = – 0.65

     Y Y X Xyxb

(Y – 8) = – 0.65 (X – 6)

  Y – 8 = – 0.65X + 3.9

       Y = – 0.65X + 3.9 + 8

       Y = 11.9 – 0.65X
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darb à{VnJ_Z g_rH$aUm§Mm Cn`moJ H$ê$Z {Xboë`m X Am{U Y À`m _yë`m§À`m AmYmao
XC Am{U YC Mo  _yë` _m{hV H$ê$`m.

      X = 16.4 – 1.3Y     Y = 11.9 – 0.65X

XC = 16.4 – 1.3 (9) = 4.7 YC = 11.9 – 0.65 (6) = 8

= 16.4 – 1.3 (11) = 2.1 = 11.9 – 0.65 (2) = 10.6

= 16.4 – 1.3 (5) = 9.9 = 11.9 – 0.65 (10) = 5.4

= 16.4 – 1.3 (8) = 6.0 = 11.9 – 0.65 (4) = 9.3

= 16.4 – 1.3 (7) = 7.3 = 11.9 – 0.65 (8) = 6.7

X Y XC YC X – XC Y – YC (X – XC)2 (Y – YC)2

6 9 4.7 8 1.3 1.0 1.69 1.00

2 11 2.1 10.6 – 0.1 0.4 0.01 0.16

10 5 9.9 5.4 0.1 – 0.4 0.01 0.16

4 8 6.0 9.3 2.0 – 1.3 4.00 1.69

8 7 7.3 6.7 0.7 0.3 0.49 0.09

6.20 3.10

  
   

2X X 6.2
S 1.24 1.11

N 5
C

xy

  
   

2Y Y 3.10
S 0.62 0.78

N 5
C

yx

 Sxy = 1.111 Am{U  Syx = 0.78
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CXmhaU : nwT>rb {Xboë`m _m{hVrÀ`m AmYmao XmoZ à{VnJ_Z g_rH$aUo H$mT>m Am{U Sxy Am{U
Syx H$mT>m.

X 1 2  3  4  5  6  7  8  9

Y 9 8 10 12 11 13 14 16 15

CÎma :

X Y X2 Y2 XY

1 9 1 81 9

2 8 4 64 16

3 10 9 100 30

4 12 16 144 48

5 11 25 121 55

6 13 36 169 78

7 14 49 196 98

8 16 64 256 128

9 15 81 225 135

45 108 285 1356 597

darb VŠË`mdê$Z

  45X ,  108Y ,  2 285X ,  2 1356Y ,   597XY , N = 9.


  

X 45
X 5

N 9


  

Y 108
Y 12

N 9
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X Mo Y darb à{VnJ_Z aofm

X Mm Y darb à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

xy

X Y
XY

b
Y

Y

 







2

45 108
597

9
108

1356
9

xyb






597 540
1356 972xyb


57

384xyb

 0.15xyb

     X X Y Yxyb

(X – 5) = 0.15 (Y – 12)

X – 5 = 0.15Y – 1.8

     X = 0.15Y – 1.8 + 5

   X = 3.2 + 0.15Y

Y Mo X darb à{VnJ_Z g_rH$aU

Y Mm X darb à{VnJ_Z JwUm§H$

 

 
 




 
2

2

N

N

yx

X Y
XY

b
X

X



241

     







2

45 108
597

9
45

285
9

    





597 540
285 225

    
57
60

 0.95yxb

     Y Y X Xyxb

(Y – 12) = 0.95 (X – 5)

  Y – 12 = 0.95X – 4.75

        Y = 7.25 + 0.95X

àmH$H$bZmMo à_mU ÌwQ>r

    


2X
S

Nxy
a X b XY

    
    


285 3.2 45 0.15 597

9

    
 


285 144 89.55

9

    
51.45

9

     5.72

S 2.39xy
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    


2Y
S

Nyx
a Y b XY

   
    


1356 7.25 108 0.95 597

9

   
 


1356 783 567.15

9

   
5.85

9

    0.65

S 0.80xy

Amnbr àJVr Vnmgm - 1
{Xboë`m n`m©̀ mVyZ `mo½` n`m©̀  {ZdS>m.

1. Y = 21 – 3X `m à{VnJ_Z g_rH$aUmV CVma ...... Amho.

(A) 21 (~) – 21

(H$) 3 (S>) – 3

2. Y À`m X darb à{VnJ_Z g_rH$aUmVrb CVmambm ......... åhUVmV.

(A) X Am{U Y _Yrb ghg§~§Y JwUm§H$

(~) Y Am{U X _Yrb ghg§~§Y JwUm§H$

(H$) X Mm Y darb à{VnJ_Z JwUm§H$

(S>) Y Mm X darb à{VnJ_Z JwUm§H$
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3. à{VnJ_Z {díbofU ..............

(A) H$maU Am{U n[aUm_ àñWm{nV H$aVo

(~) XmoZ Mbm_Yrb g§~§Y àñWm{nV H$aVo

(H$) d¥ÕrMo _moO_mn H$aVo

(S>)  dñVyÀ`m _mJUrMo _moO_mn H$aVo

4. Oa Y = 16 + 2.5X ho à{VnJ_Z g_rH$aU Amho Va X = 4 AgVmZm Y Mo _yë` ...
Agob ?

(A) 26 (~) 16 (H$) 2.5 (S>) 66.5

5. Oa EH$ à{VnJ_Z JwUm§H$ hm EH$ nojm _moR>m Agob Va Xwgam à{VnJ_Z JwUm§H$ ...

(A) EH$ nojm _moR>m Agob (~) EH$À`m ~amo~a Agob

(H$) EH$ nojm bhmZ Agob (S>) F$U EH$À`m ~amo~a Agob

Amnbr àJVr Vnmgm - 2
EH$ qH$dm XmoZ dmŠ`mV CÎmao Úm.

1. à{VnJ_Z åhUOo H$m` ?

2. X Mo Y darb à{VnJ_Z g_rH$aUmVrb XmoZ gm_mÝ` g_rH$aUo gm§Jm.

3. àmH$H$bZmMr à_mU ÌwQ>r åhUOo H$m` ?

4. à{VnJ_Z JwUm§H$mMo H$moUVohr XmoZ JwUY_© gm§Jm.

5. à{VnJ_Z H$moUVohr XmoZ Cn`moJ gm§Jm.

4.6 gmam§e
àñVwV KQ>H$m_Ü`o AmnU à{VnJ_Z åhUOo H$m` Vo Aä`mgbo. à{nJ_ZmMo {d{dY joÌmV

Agbobo _hÎd OmUyZ KoVbo. VgoM ghg§~§Y Am{U à{nJ_ZmMr VwbZm Ho$br. à{VnJ_Z
àmH$H$bZmÀ`m {d{dY nÕVr Aä`mgë`m. à{VnJ_Z g_rH$aUo Aä`mgbr Am{U Vr H$er _moObr
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OmVmV `mMmhr g{dñVa Aä`mg Ho$bm. à{VnJ_Z JwUm§H$mMo JwUY_© Am{U à{VnJ_Z aofoMo JwUY_©
`mMr hr Aä`mg Ho$bm. àV{nJ_Z àmH$H$bZmÀ`m à_mU ÌwQ>r d Ë`mMo _hÎd Aä`mgbo. à{VnJ_Z
{díbofUmMm dmna gm_m{OH$ emóm_Ü`o VgoM BVa emóm_Ü`o gwÕm _moR>çm à_mUmV Ho$bm OmVmo.
AW©emór` g§emoYZmV à{VnJ_Z {díbofUmbm AZÝ`gmYmaU Ago _hÎd Amho.

4.7 nm[a^m{fH$ eãX
1. à{VnJ_Z : à{VnJ_ZmÀ`m ghmæ`mZo kmV MbmÀ`m _yë`mÀ`m ghmæ`mZo

AkmV MbmMo _yë` _m{hV H$aVm `oVo.

2. ghg§~§Y : XmoZ KQ>H$mVrb qH$dm MbmVrb g§~§YmMr loUr _moOVo.

3. àmH$H$bZmÀ`m à_mU ÌwQ>r : AZw_mZ qH$dm A§XmO ho V§VmoV§V ~amo~a qH$dm MwH$sMo Amho
Vo gm§JVo.

4. à{VnJ_Z g_rH$aU : à{VnJ_Z aofm§Mo ~rOJ{UVr` ^md hmo`.

4.8 Amnbr àJVr Vnmgm CÎmao
Amnbr àJVr Vnmgm - 1

1) – 3

2) Y Mm X darb à{VnJ_Z JwUm§H$

3) H$maU Am{U n[aUm_ àñWm{nV $H$aVo

4) 26

5) EH$ nojm bhmZ Agob

Amnbr àJVr Vnmgm - 2

1) à{VnJ_Z ho Ago gm§p»`H$s` V§Ì Amho Á`mÀ`m ghmæ`mZo AmnUmg kmV MbmÀ`m _yë`mÀ`m
ghmæ`mZo AkmV MbmMo _yë` _m{hV H$aVm `oVo.



245

2)    X na b Y

     2XY a Y b Y

3) X Mo Y darb qH$dm Y Mo X darb A§XmO qH$dm AZw_mZ {H$Vr V§VmoV§V AmhoV qH$dm Vo
H$go MwH$sMo AmhoV ho gm§JUmè`m n[a_mUmbm àmH$H$bZmÀ`m à_mU ÌwQ>r Ago åhUVmV.

4) à{VnJ_Z JwUm§H$mMo JwUY_©

1) XmoZ à{VnJ_Z JwUm§H$mÀ`m ŷ{_Vr` _mÜ`mnmgyZ ghg§~§Y JwUm§H$mMo _yë` {_iVo.

2) XmoÝhr à{VnJ_Z JwUm§H$mMo J{UVr` {MÝh g_mZ AgVo.

5) à{VnJ_ZmMo Cn`moJ

1) A§XmO dV©{dUo

2) ghg§~§Y H$mT>Vm `oVmo

4.9 ñdmÜ`m`
1. Imbrb _m{hVrÀ`m AmYmao XmoZ à{VnJ_Z g_rH$aUo H$mT>m.

nVrMo d` 19 20 21 22 23 24 25 26 27 28

nËZrMo d` 18 18 19 19 19 20 20 21 22 23

2. nwT>rb VŠË`mV {dÚmÏ`mªZr AW©emó {df`mÀ`m XmoZ nona_Ü`o 100 n¡H$s {_i{dbobo JwU
{Xbobo AmhoV. Ë`mdê$Z XmoZ à{VnJ_Z g_rH$aUo H$mT>m.

nona I 81 46 56 57 59 61 66 69 71 76

nona II 82 56 52 50 61 63 65 66 71 75

3. nwT>o d{S>bm§Mr d Ë`m§À`m _wbm§Mr C§Mr {Xbobr Amho Ë`m ghmæ`mZo XmoZ à{VnJ_Z g_rH$aUo
V`ma H$am d d{S>bm§Mr C§Mr 68 B§M AgVmZm _wbmMr Ano{jV C§Mr _m{hV H$am.

d{S>bm§Mr C§Mr (B§M) 67 65 69 69 69 70 72    75

_wbm§Mr C§Mr (B§M) 67 68 64 69 73 71 73    70
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4. Imbrb _m{hVrÀ`m AmYmao à{VnJ_Z g_rH$aUo Am{U àmH$H$bZmMo à_mU Xmof _m{hVr
H$am.

X 11 9 13 16 19 21

Y 51 52 56 59 61 66

5. Imbrb {Xboë`m Cn^moJ (C) Am{U CËnÞ (Y) À`m _m{hVrÀ`m AmYmao à{VnJ_Z
g_rH$aU V`ma H$am.

  Cn^moJ  95 100 105 110 120

  CËnÞ 105 115 125 135 145

6. AW©emó Am{U g§»`memó {df`mVrb {dÚmÏ`mªZm {_imboë`m JwUm§Mm Aä`mg Ho$bm
AgVm Imbrb _m{hVr {_iVo.

AW©emó g§»`memó

_mÜ` 40.5 48.5

à_mU {dMbZ 11.8 17.8

ghg§~§Y JwUm§H$                      0.52

`mdê$Z,1) XmoZ à{VnJ_Z g_rH$aUo _m{hV H$am.

2) X = 60 AgVmZm Y Mo Ano{jV _yë` H$mT>m.

3) Y = 40 AgVmZm X Mo Ano{jV _yë` H$mT>m.

7. {Q>nm {bhm.

1) à{VnJ_Z

2) à{VnJ_ZmMo _hÎd

3) AmboI Aä`mg nÕVr

4) _wº$ hñV dH«$ nÕVr

5) à{VnJ_Z JwUm§H$mMo JwUY_©

6) àmH$H$bZmÀ`m à_mU ÌwQ>r
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