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Pokbl csLM ØsfMV flLVe Ldhe ds vUrZxr ;g dkslZ ch dkWe dk;ZØe dk ,d 
vfuok;Z dkslZ gSA bl dkslZ dk eq[; mÌs”; fo/kkfFkZ;ksa dks xf.krh; ,oa lakf[;dh 
rduhdksa ls voxr djkuk gS] ftlls mUgas O;olk; esa fd;s tkus okys fu.kZ;u esa 
lqfo/kk gksA bl dkslZ ¼ikB~;Øe½ esa nks izeq[k Hkkx gSaA 

 bl Hkkx esa dqy 11 bdkb;k¡ gSaA  
bl Hkkx esa dqy 7 ¼bdkbZ 12 & 18½ bdkb;k¡ gSaA 

 

bl Hkkx esa dqy lkr bdkb;k¡ gSaA bu bdkb;ksa dh laf{kIr O;k[;k fuEufyf[kr gSA 

 

 esa lkaf[;dh; fof/k;ksa ds vFkZ ifjHkk’kk] dk;Z] 
egRo] dk;Z{ks= ,oa ifjlhekvksa dh O;k[;k dh x;h gSA  

 esa dsUnzh; izòfŸk dk vFkZ ,oa bls Kkr djus 
dh fofHkUu fof/k;k¡ tSls lekUrj ek/;] xq.kksRrj ek/;] gjkRed ek/;] ekf/;dk] 
foHkktu eku vkSj Hkwf;f’BdA bl bdkbZ esa bu fof/k;ksa dh lax.kuk dSls dh tk;s] 
bldh O;k[;k dh x;h gSA blds vfrfjDr bu fof/k;ksa dh xq.k] mi;ksfxrk ,oa 
ifjlhekvksa dh Hkh O;k[;k dh x;h gSA  

 esa vifdj.k dh eki dh vko”;drk dh ppkZ dh 
x;h gSA blesa vifdj.k dk vFkZ] mldh lax.kuk ,oa mi;ksxksa dh Hkh ppkZ dh x;h 
gSA blds vfrfjDr blesa vifdj.k ds ekiksa tSls foLrkj] prqFkZd fopyu] ek/; 
fopyu] ekud fopyu ,oa fopj.k xq.kkad dh ppkZ Hkh dh xbZ gSA  

 esa lglaca/k dh vo/kkj.kk] mldh lax.kuk 
vkSj mlds xq.k rFkk ifjlhekvksa dh O;k[;k dh x;h gSA  

 esa izrhixeu dh vko”;drk bldh lax.kuk 
,oa mi;ksx dh O;k[;k dh x;h gSA 

 

 esa blds vFkZ vo/kkj.kk mi;ksx dh ppkZ dh x;h gSA blds 
vfrfjDr bl bdkbZ esa lwpdkadksa ds fuekZ.k dh fof/k;ksa o muds blls lacaf/kr 
leL;kvksa dh Hkh O;k[;k dh x;h gSA  

 esa blds vo/kkj.kk] izeq[k ?kVd dh O;k[;k ds 
lkFk&lkFk] fiNys vkdM+ksa ds vk/kkj ij iwokZuqeku dj Vsª.M dh O;k[;k Hkh dh x;h 
gSA 
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bl bdkbZ dks i<+dj vki bl ;ksX; gks ldsaxs fd%  

• lkaf[;dh 'kCn dh ifjHkk"kk crk ldsa( 

• fooj.kkRed rFkk fu"d"kkZRed lkaf[;dh esa varj dj ldsa( 

• lkaf[;dh ds fofHkUu dk;ksaZ dk o.kZu dj ldsa( 

• fofHkUu {ks=ksa esa lkaf[;dh; fof/k;ksa dk egRo Li"V dj ldsa( 

• lkaf[;dh fof/k;ksa dh ifjlhekvksa dks le> ldsa( 

• lkaf[;dh esa vfo'okl ds dkj.kksa dks Li"V dj ldsa( 

• O;olk; esa lkaf[;dh ds mi;ksx vkSj egRo dks Li’V dj ldsaA 

vc rd geus [kaM 1] 2 vkSj 3 esa O;olkf;d xf.kr ij ppkZ dh gS] tks ,d 
okf.kfT;d laxBu esa ys[kkdau fcfØ iwokZuqeku] foÙkh; fo”ys’k.k] foi.ku bR;kfn esa 
cgqr mi;ksxh gS] laxBu ds mfpr dkedkt ds fy, izR;sd izca/kdh; Lrj ij 
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fu.kZ; fy, tkrs gS] tks vkxs ykHk iznRkk dh vksj ys tkrs gSA izHkkoh fu.kZ; ysus ds 
fy,] vkdM+s ,d /ofu vk/kkj iznku djrs gSA 

lkaf[;dh (Statistics½ dksbZ ubZ fo/kk ugha gS] oju~ ;g bruh gh çkphu gS ftruh 
ekuoh; fØ;k,¡A ijarq bl dh mi;ksfxrk dk {ks= yxkrkj c<+rk tk jgk gSA çkphu 
le; esa bls Þ'kklu&dyk dk foKku^^ le>k tkrk Fkk rFkk jkT; dh ç'kklfud 
fØ;k dk miksRikn le>k tkus ds dkj.k bl dk {ks= lhfer FkkA ml le; esa 
ljdkj] ç'kklfud mís'; ls] tula[;k] tUe&èR;q vkfn ds vfHkys[k j[krh FkhA 
okLro esa vkaXy Hkk"kk ds 'kCn ^^LVsfVfLVDl^^ ¼Statistics½ dh mRifr ySfVu Hkk"kk ds 
'kCn ^LVsVl^ (status½ ;k bVkyoh 'kCn ^^LVsfVLVk^^ ¼statista½ vFkok teZu 'kCn 
ÞLVsfVfLVd^^ ¼Statistik½ ls gqbZ gS] ftu lHkh dk vFkZ Þjktuhfrd jkT;^^ ¼Political 
State½ gSA vkt lkaf[;dh fof/k;ksa dk —f"k] vFkZ'kkL=] lekt'kkL=] O;olk;&çcU/k 
vkfn fHkUu&fHkUu {ks=ksa esa O;kid :i ls ç;ksx fd;k tkrk gSA bl bdkbZ esa vki 
lkaf[;dh dh ifjHkk"kk] fooj.kkRed rFkk fu"d"kkZRed lkaf[;dh esa varj] lkaf[;dh 
ds dk;ksaZ] lkaf[;dh ds egRo rFkk ifjlhekvksa rFkk lkaf[;dh ij vfo'okl dk 
v/;;u djsaxsA 

ge gj le; lkaf[;dh dh ckr djrs gS] mnkgj.k ds rkSj ij(  

• fiNys lky ls eqnzkLQhfr dh nj 20% c<+ xbZ gSA 

• fiNys o’kZ dh rqyuk esa vijk/k nj essa 5% deh vkbZ gSA 

mijksDr lHkh dFku lkaf[;dh; fu’d’kZ gaSA ;s lkaf[;dh; dFku ikBdksa dks le>kusa 
ds fy, cgqr lqfo/kktud izdkj ds lapkj (communication) gaS vkSj ml {ks= ls 
lacaf/kr fof”k’V uhfr;ksa dks cukus esa Hkh enn djrs gSA 

Þlkaf[;dh^^ 'kCn dk ç;ksx fofHkUu çdkj ls fd;k tkrk gS A ;nk&dnk rF;ksa ds 
la[;k laca/kh fooj.kksa ;k vk¡dM+ksa ¼data½ dk mYys[k djus ds fy, cgqopu ds :i 
esa bldk ç;ksx fd;k tkrk gSA nwljh vksj bl 'kCn dk ç;ksx ,dopu esa xf.kr] 
vFkZ'kkL= vkfn tSls fo"k; ds v/;;u ds :i esa Hkh ç;ksx fd;k tkrk gSA 
mnkgj.kkFkZ] tc ge ;g dgrs gSa fd gekjs ns'k ls lacaf/kr dqN Þlkaf[;dh^^ bl 
çdkj gSa & Hkkjr esa çfr 1]000 iq#"kksa ds fy, fL=;ksa dh tula[;k 940 (census 
2011)gS] vFkok lkef;d ewY;ksa ij vk/kkfjr çfr O;fDr jk"Vªh; mRikn 1950&51 esa 
246 #å ls c<+dj 1985&86 esa 2]596 #å gks x;k gS&rc ge lkaf[;dh 'kCn dk 
mi;ksx cgqopu vFkZ esa ¼vFkkZr~ leadksa ;k vk¡dM+ksa ds vFkZ esa½ djrs gSaA mDr 
la[;kvksa esa O;Dr fooj.k dks rS;kj djus ds fy, gekjs fy, mu fof/k;ksa rFkk 
rduhdksa dh tkudkjh gksuk vko';d gS tks v‚dM+ksa ds ladyu] la?kVu] 
çLrqfrdj.k] fo'ys"k.k rFkk vFkZfu.kZ; esa ç;ksx dh tkrh gSaA bu fof/k;ksa rFkk 
rduhdksa dk v/;;u lkaf[;dh foKku dgykrk gSA bl lanHkZ esa lkaf[;dh 'kCn 
dk ç;ksx ,dopu esa gSA bl vfHkçk; esa lkaf[;dh dk vFkZ gS lkaf[;dh; fof/k;k¡ 
;k lkaf[;dh&foKkuA vkb,] bu nksuksa vFkksaZ dk foLrkj ls v/;;u fd;k tk,A 
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cgqopu esa ç;qDr lkaf[;dh dk vk”k; mu vkdM+ksa ls gS tks fn, x, ifjfLFkfr 
vFkok ?kVuk ls lacaf/kr gksA ;g xq.kkRed vFkok ifjek.kkRed gks ldrs gSaA 

va[kfMr pj ls lacaf/kr la[;kRed voyksduksa dks n”kkZrs gSA 
va[kfMr pj og gksrs gS tks js[kka [kaM ds fdlh nks fcUnqvksa ds chp ds ewY; dks 
xzg.k dj ysrs gSA lHkh fo”ks’krk,¡ tSls fd otu yEckbZ] mpk¡bZ ?kuRo] osx rkieku 
vkSj tSls lHkh va[kfMr pj gSA nwljh vksj] [kafMr vkWdM+s mu ewY;ksa dks n”kkZrs gS 
tks [kafMr pj }kjk  xzg.k fd, tkrs gSA [kafMr pj fu/kkZfjr ewY;ksa vkerkSj ij 
iw.kkZdksa (integers) tSLks 1] 2] 3 }kjk n”kkZ, tkrs gSA ;g fxurh ds vk¡dM+s gksrs gS 
tks fd fdlh fo”ks’krk dks /kkj.k ;k u /kkj.k djus okys enksa dh fxurh djds 
,df=r fd, tkrs gSA mnkgj.k ds fy,] fdlh gokbZ vM~Ms ij vkus okyh mM+kuksa 
dh la[;k] ;k fcØh ds fy, izkIr fd, x, eky esa [kjkc oLrqvksa dh la[;kA 

 ukeek= ;k jSad fd, gks ldrs gSaA ukeek= vk¡dM+s dqN 
enksa dh la[;k dks fdlh xq.k fo”ks’krk ds vk/kkj ij nks ;k nks ls vf/kd Js.kh esa 
oxhZdr̀ djus ls mRiUu gksrs gSaA mnkgj.k ds fy, Nk=ksa dks fyax ds vk/kkj ij 
oxhZdj.k ¼iq#’k] rFkk L=h½ ;k f”k{kk ds Lrj ij oxhZdj.k ¼eSVªhD;wysV] vaMjxzstq,V 
rFkk iksLVxzstq,V½A ;g vkWdM+s Hkh fxurh ds vkWdM+s gksrs gSA nwljh vkSj] jSad fd, 
gq, vkWdM+s] fdlh izfr;ksxh ijh{kk] izfr;ksfxrk ;k baVjO;w esa izn”kZu ds Lrj ij jSad 
iznku djus dk ifj.kke gSaA mnkgj.k ds fy, baVjO;w esa vkus okys izR;kf”k;ksa dks 
muds izn”kZu ds vk/kkj  ij iw.kkZdksa esa ¼1 ls n rd½ jSad iznku fd;k tk ldrk 
gSA fn, x, jSadks dks fdlh pj ds va[kfMr ewY;ksa dh rjg ns[kk tk ldrk gSA tks 
fd voyksdu ds vUrZxr dksbZ Hkh xq.k fo”ks’krk gks ldrh gA 

vyx&vyx ys[kdksa us lkaf[;dh dks vyx&vyx çdkj ls ifjHkkf"kr fd;k gSA 
oscLVj ¼webster½ ds vuqlkj Þlead fdlh jkT; esa jgus okys O;fDr;ksa dh fLFkfr 
ls lacaf/kr oxhZ—r rF; gSa & fo'ks"k :i ls os rF; ftudks vadksa ds :i esa vFkok 
fdlh Hkh lkfj.kh ;k ofxZr i)fr }kjk çLrqr fd;k x;k gksA^^ ckmys ¼Bowlay½ ds 
vuqlkj] ^^fdlh vuqla/kku ls lacaf/kr vadksa esa O;Dr fd;s x;s mu rRoksa- ds- fooj.k 
dks lead ;k vk¡dM+s dgrs gSa ftUgsa ,d&nwljs dh rqyuk esa j[kk tk ldrk gSA^^ 
;wy rFkk ds.Mky^ ¼Yule and Kendall½ ds vuqlkj] Þleadksa ls rkRi;Z mu 
la[;kRed rF;ksa ls gS tks i;kZIr lhek rd vusd çdkj ds dkj.kksa ls çHkkfor gksrs 
gSaA^^ mDr ifjHkk"kk,¡ cgqr ladh.kZ gSa D;ksafd ;s lkaf[;dh ds {ks= dks mUgha rF;ksa 
rFkk la[;kvksa rd lhfer djrh gSa tks jkT; esa jgus okys O;fDr;ksa dh n'kkvksa ls 
lacaf/kr gksa vkSj ;k fQj leadksa dh dqN fof'k"V fo'ks"krk,¡ gksaA 

lkaf[;dks dh vf/kd O;kid ifjHkk"kk gksjsl lsfØLV ¼Horace Sacrist½ us nh FkhA 
muds vuqlkj lkaf[;dh ls rkRi;Z ÞrF;ksa ds ml lewg ls gS tks vusd dkj.kksa ls 
i;kZIr ek=k esa çHkkfor gksrs gSa] ftUgsa vadksa esa O;Dr fd;k tkrk gS] ftudh x.kuk 
;k vuqeku ifj'kq)rk ds ,d mfpr Lrj ds vuqlkj dh tkrh gS] ftUgsa iwoZfuf'pr 
mís'; ds fy, ,d O;ofLFkr <ax ls laxzg fd;k tkrk gS] rFkk ftUgsa ,d&nwljs ds 
rqyukRed :i esa j[kk tkrk gSA^^ ;g ifjHkk"kk O;kid gS rFkk mu leLr 
fo'ks"krkvksa dk mYys[k djrh gS tks la[;kRed rF;ksa ¼lead½ esa gksuh pkfg, rkfd 
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os lkaf[;dh dgyk ldsa A vkb,] vc ge bu fo'ks"krkvksa dh ,d&,d djds 
foospuk djsaA  

d½   vdsyh rFkk vlacaf/kr la[;k,¡ vk¡dM+s 
ugha gksrhaA mUgsa fdlh fo'ks"k vuqla/kku {ks= ls lacaf/kr rF;ksa ds lewg dk 
Hkkx gksuk vko';d gSA mnkgj.kkFkZ] jke dh ekfld vk; 2]000 #å gSA ;g 
,d lkaf[;dh; fooj.k ;k lead ugha gS A rFkkfi] ;g dFku fd jke] eksgu 
rFkk lksgu dh ekfld vk; Øe'k% 2]000 #å] 2]500 #å rFkk 3]000 #å gS] 
lkaf[;dh; lead gSaA  

[k½   fdlh leL;k@rF;ksa ij 
vusd dkj.kksa dk çHkko iM+rkgSA mnkgj.kkFkZ] fdlh oLrq ij fd;k tkus okyk 
?kjsyw O;; vusd dkj.kksa tSls] vk;] :fp] f'k{kk vkfn }kjk çHkkfor gksrk gSA 
blh çdkj] xsgw¡ dh mRiknu ek=k feêh] cht] o"kkZ] rkieku vkfn vusd 
dkj.kksa ij fuHkZj djrh gSA bu rF;ksa ls lacaf/kr vk¡dM+sA lead dgykrs gSa A 
ijarq ;fn ge ,d ls nl rd vad rFkk muds oxZ ,d dkxt ij fy[k nsa 
rks] ,d ls vf/kd la[;k,¡ gksus ij  Hkh mUgsa lead ugha dgk tk ldrkA ;s 
la[;k,¡ vusd dkj.kksa }kjk çHkkfor ugha gksrhA  

x½   dsoy la[;kvksa esa O;Dr 
rF;&fooj.k gh lead dgykrs gSa A y{k.kksa dk xq.kkRed o.kZu tSls] 
lqUnjrk] vk¡[kksa dk jax vkfn çR;{k :i ls ekis ughatk ldrsA blfy, 
lkekU;r;k] os lead ugha dgykrs A bu y{k.kksa dks la[;kRed :i nsdj gh 
lead cuk;k tk ldrk gSA mnkgj.kkFkZ] ,d fo|ky; esa ge dkys] uhys ;k 
Hkwjs jax dh vk¡[k okyhyM+fd;ksa dh la[;k fxu ldrs gSaA  

?k½  
 leadksa dk çx.ku ;k rks vkx.ku }kjk fd;k 

tkrk gS ;k vuqeku }kjk A ijarq ;Fkksfpr 'kq)rk dk ekun.M cuk, j[kuk 
vfuok;Z gSA 'kq)rk dk Lrj vuqla/kku dh ç—fr rFkk ml ds mís'; ij 
fuHkZj djrk gS A dYiuk djsa fd vki ,d fo|ky; ds ç/kkukpk;Z ds ukrs 
ch-dke- esa ços'k ikus okys Nk=ksa ds ifj.kke fu"iknu ds vkSlr Lrj dks 
tkuuk pkgrs gSaA blds fy, vki dks mu fo|kfFkZ;ksa ds mPpek/;fed Lrj 
ij çkIr fd, x;s vad vo'; ladfyr djus pkfg,A ;g nks çdkj ls fd;k 
tk ldrk gSA igys] vki fo|kfFkZ;ksa }kjk çkIr vadksa dh lwph rS;kj dj ml 
dh vkSlr Kkr dj ldrs gSaA vU;Fkk] ;fn fdlh dkj.k iw.kZ lax.kuk laHko 
ugha gS rks vki çfrn'kZ (Sample½ dk pquko dj ldrs gSaA çfrn'kZ ds vk/kkj 
ij vki ckn esa lHkh fo|kfFkZ;ksa ds ifj.kke fu"iknuvkSlr Lrj dk vuqeku 
yxk ldrs gSaA bl çdkj] lead lax.kuk }kjk vFkok vuqeku }kjk çkIr 
fd, tk ldrs gSaA vkb,] ,d vU; mnkgj.k }kjk ;Fkksfpr@ifj'kq)rk ds 
ekun.M ds vfHkçk; dks le>saA ;fn vki Hkkjr ds dqy [kk|kUu mRiknu 
dk vuqeku] yk[k Vuksa esa] yxk jgs gSa] rks vki dh mfpr bdkbZ ¼;k 
ifj'kq)rk dk Lrj½ yk[k Vuksa esa gksxhA ijarq] ;fn vki Lo.kZ dk dqy 
mRiknu cryk jgs gSa rks vkidh mfpr bdkbZ fdyksxzke gks ldrh gSA bl 
çdkj ifj'kq)rk dk Lrj vuqla/kku dh ç—fr rFkk mlds mís'; ij fuHkZj 
djrk gSA  
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M-½ 
 leadksa dk - laxzg O;ofLFkr <ax ls gksuk pkfg, A vO;ofLFkr 

<ax ls laxzghr leadksa ls mís'; fl) ugha gksxkA leadksa ds laxzg.k dk 
mís'; iwoZfu/kkZfjr rFkk Li"V o fuf'pr gksuk pkfg,A vuqla/kku dk mís'; 
Li"V u gksus ij ;k rks ge cgqr ls vuko';d lead dj ysaxs vFkok 
vko';d vk¡dMsa NksM+ nsaxsA  

p½   lead dgs 
tkus ds fy, la[;kvksa esa O;Dr rF; rqyuk ds ;ksX; gksus pkfg,A 
mnkgj.kkFkZ] fdlh fo'ks"k o"kZ esa fdlh oLrq ds mRiknu rFkk fu;kZr laca/kh 
vk¡dM+s ijLij lacaf/kr gSa A lkFk&lkFk fy[ks tkus ij gh os lead gSaA ijarq 
;fn vkids ikl rhu la[;k,¡ gSa] tSls & ¼1½1986 esa Hkkjr esa pkoy dk 
mRiknu] ¼2½ 1987 esa la;qDr jkT; vesfjdk esa tUes cPpksa dh la[;k rFkk 
¼3½1988 esa baXyS.M esa iath—r xkfM+;ksa dh la[;k A rc mDr la[;k,¡ rF; 
Hkys gh gksa] ijarq bdëk j[kus ij Hkh os lead ugha dgh tk ldrh D;ksafd 
bu la[;kvksa dk ijLij dksbZ laca/k ugha gSA  

foosdiw.kZ fu.kZ; ds fy, la[;kRed lwpukvksa dks ladfyr] laxfBr] çLrqr] 
fo'ysf"kr rFkk fuoZfpr fd;k tkuk pkfg,A ,slk djus ds fy, gesa ,slh fof/k;ksa dh 
vko';drk gksrh gS tks bl dk;Z esa gekjh lgk;rk dj ldsaA vr% ,dopu esa 
ç;qDr lkaf[;dh 'kCn ls rkRi;Z% fof/k;ksa ds ml lewg ls gS ftls leadksa ds 
laxzg.k] fo'ys"k.k rFkk fuoZ/ku ;k vFkZfu.kZ; ds fy, ç;ksx fd;k tkrk gSA bl 
lanHkZ esa Hkh vyx&vyx ys[kdksa us lkaf[;dh dh ifjHkk"kk vyx&vyx dh gSA 
vkb,] vc ge bu esa ls dqN ifjHkk"kkvksa dk o.kZu djsaA  

mnkgj.kkFkZ] ckmys us dbZ ifjHkk"kk,¡ nh gSa A ijUrq mu esa ls dksbZ ifjHkk"kk Hkh 
O;kid ugha dgh tk ldrhA okLro esa bu ifjHkk"kkvksa ls gesa lkaf[;dh foKku dh 
çxfr dk vkHkkl gksrk gSA ckmys dh dqN ifjHkk"kk,¡ bl çdkj gS%  

i½  lkaf[;dh dks x.kuk dk foKku dgk tk ldrk gSA  

ii½  lkaf[;dh dks vuqikrksa dk foKku dgk tk ldrk gSA  

iii½  lkaf[;dh og foKku gS tks lkekftd O;oLFkk dks lEiw.kZ ekudj] mlds lHkh 
:iksa dk ekiu djrk gSA 

Ø‚DlVu rFkk d‚mMu ¼Croxton and Cowden½ us lkaf[;dh dh ljy rFkk laf{kIr 
ifjHkk"kk nh gSA muds vuqlkj] Þlkaf[;dh dks la[;kRed leadksa ds ladyu] 
çLrqrhdj.k] fo'ys"k.k rFkk fuoZpu ds :i esa ifjHkkf"kr fd;k tk ldrk gSA^^  

lsfyxesu ¼Seligman½ }kjk nh xbZ-ifjHkk"kk Hkh bruh gh ljy ijarq O;kid gSA 
muds vuqlkj] ^^lkaf[;dh og foKku gS ftldk laca/k leadksa ds ladyu] oxhZdj.k] 
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çLrqrhdj.k] rqyuk rFkk fuoZpu dh jhfr;ksa ls gS ftudks fdlh vuqla/kku&{ks= ij 
dqN çdk'k Mkyus ds fy, ,df=r fd;k x;k gkŝ ^A  

mijksDr fiNyh nksuksa ifjHkk"kk,¡ dkQh lkjxfeZr rFkk O;kid gSa rFkk lkaf[;dh 
fof/k;ksa ds {ks= dks Li"V djrh gSA lkaf[;dh foKku gesa ¼1½ leadksa ds ladyu] ¼2½ 
leadksa ds oxhZdj.k rFkk lkj.kh;u] ¼3½ leadksa ds çLrqrhdj.k] ¼4½ leadksa ds 
fo'ys"k.k rFkk ¼5½ leadksa ds fuoZpu dh fof/k;ksa rFkk rduhdksa dh f'k{kk nsrk gSA  

Descriptive and Inferential Statistics

,d fo’k; ds :Ik esa lkaf[;dh cgqr O;kid gSA blesa fofHkUu izdkj dh leL;k dh 
fLFkfr esa cM+s iSekus ij vk¡dM+ks dks lHkkayus ds rjhds “kkfey gSA vkidks fofnr gS] 
,dopu esa ç;ksx gksus ij] lkaf[;dh 'kCn ls rkRi;Z mu fof/k;ksa rFkk fl)karksa ls gS 
tks fdlh vuqla/kku&{ks= ls lacaf/kr leadksa ds ladyu] çLrqrhdj.k] fo'ys"k.k rFkk 
fuoZpu esa ç;ksx fd, tkrs gSaA ;s fof/k;k¡ rFkk rduhdsa bruh fofo/k gSa fd 
lkaf[;dhfon~ çk;% bUgsa nks oxksaZ esa ckaVrs gSa% ¼1½ fooj.kkRed lkaf[;dh rFkk ¼2½ 
fu"d"kkZRed lkaf[;dhA  

Descriptive Statistics  ls rkRi;Z mu fofHkUu ekiksa ls 
gS tks leadksa dh fo'ks"krkvksa ds fooj.k çLrqr djus ds fy, ç;ksx fd, tkrs gSaA 
bu ekiksa esa dsUæh; ç—fr ds eki] fopyu ds eki vkfn 'kkfey gSaA js[kkfp=ksa] 
lkjf.k;ksa rFkk fp=ksa }kjk leadksa dk fu:i.k Hkh fooj.kkRed lkaf[;dh esa lfEefyr 
gSA mnkgj.kkFkZ] ;fn ch-dke- ds fo|kfFkZ;ksa dh la[;k 100 gS vkSj vki bu 
fo|kfFkZ;ksa ds vkSlr vad Kkr djrs gSa] rks vki ;gk¡ fooj.kkRed lkaf[;dh dk 
ç;ksx dj jgs - gSaA blh çdkj] tc vki mlh d{kk ls çfrn'kZ (Sample½ }kjk pqus 
25 fo|kfFkZ;ksa ds vkSlr vad Kkr dj jgs gSa ijarq vki lEiw.kZ d{kk ds fy, dksbZ 
lkekU;hdj.k djus dk ç;kl ugha dj jgs] rks Hkh - vki fooj.kkRed lkaf[;dh dk 
ç;ksx dj jgs gSaA  

Inferential Statistics  ls rkRi;Z fun'kZ leadksa ds 
y{k.kksa ds vk/kkj ij lexz leadksa ¼population data½ ds laca/k esa çkekf.kd fu"d"kZ 
fudkyus dh lkaf[;dh; çfØ;k ls gSA lkaf[;dh esa lexz ¼population½ 'kCn ls 
rkRi;Z tux.kuk ls u gks dj fdlh v/;;u {ks= ls lacaf/kr lHkh bdkb;ksa ls gSA 
mijksDr mnkgj.k esa ;fn çk/;kid çfrn'kZ vkSlr vadksa ds vk/kkj ij & d{kk ds 
lHkh fo|kfFkZ;ksa ds vkSlr vadksa dk vuqeku yxkus dk fu.kZ; ys rks ge dgsaxs fd 
og fu"d"kkZRed lkaf[;dh dk ç;ksx dj jgs gSaA ;g ckr /;ku nsus ;ksX; gS fd ge 
vf/kdrj fun'kZ leadksa ds vk/kkj ij gh lexz leadksa ds y{k.kksa dks le>us dk 
ç;kl djrs gSaA fun'kZ fu"d"kksaZ ds vk/kkj ij lexz ds laca/k esa Kkr fu"d"kksaZ esa dqN 
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foHkze vFkok vlaxfr gksuk LokHkkfod gS A lEHkkO;rk fl)kar ¼probability theory½ 
ds vk/kkj ij ,sls foHkze dk ifjek.k Kkr fd;k tk ldrk gSA - 

1-  D;k fuEufyf[kr oDrO; lkaf[;dh lead gSa\  

i½  ,d QSDVªh ds 100 Jfedksa dh lkIrkfgd etnwjhA 

ii½  jke dk dn 6 QqV gSA  

iii½  eksgu dk otu 70 fdyksxzke gS] lksgu dk dn 6-2 QqV gS rFkk jke dh 
ekfld vk; 1]500 gSA 

iv½  xr 10 o"kksaZ esa daiuh dh fcØh A  

2  fuEufyf[kr oDrO;ksa ij ,d iafDr esa fVIi.kh fyf[k,A 

i½  oslVj rFkk lsfØLV us fooj.kkRed lkaf[;dh dh ifjHkk"kk nh gSA 

ii½  ;wy ,oa ds.Mky }kjk nh xbZ ifjHkk"kk lsfØLV }kjk nh xbZ ifjHkk"kk esa 
fufgr gSaA 

iii½  lkaf[;dh ds varxZr xq.kkRed leadksa dk v/;;u ugha fd;k tkrkA 

iv½  lkaf[;dh; fof/k;k¡ dsoy leadksa ds ladyu rFkk fo'ys"k.k ls lacaf/kr 
gSaA 

vki us lkaf[;dh ds vFkZ rFkk ifjHkk"kk dk v/;;u fd;k gSA vki us fooj.kkRed 
rFkk fu"d"kkZRed lkaf[;dh ds varj dks Hkh le>k gSA vkb,] vc ge lkaf[;dh ds 
dqN egRoiw.kZ dk;ksaZ dh ifjppkZ djsaA 

1-   lkaf[;dh; fof/k;k¡ lkekU; dFkuksa dks 
laf{kIr rFkk fuf'pr :i esa çLrqr djrh gSaA mnkgj.kkFkZ] vki dg ldrs gSa 
fd Hkkjr esa dikl dh vkSlr iSnkokj 180 fdyksxzke çfr gsDVs;j gSA ;g 
dFku vf/kd laf{kIr rFkk çR;k;d gS ctk; ;g dgus ds fd Hkkjr esa dikl 
dh vkSlr mit cgqr de gSA  

2-   lkaf[;dh; fof/k;k¡ o`gr rFkk 
tfVy leadksa dks cks/kxE; cukus ds fy, mUgsa ljy cukrh gSaA vifj"—r 
lead çk;% nq:g rFkk vcks/kxE; gksrs gSaA tc rd mUgsa fdlh lkekU; y{k.kksa 
ds vk/kkj ij oxhZ—r u fd;k tk; rc rd muds y{k.kksa dks le>uk eqf'dy 
gSA mnkgj.kkFkZ] vkidks ,d dkj[kkus esa dke djus okys 1000 Jfedksa dh 
lkIrkfgd etnwjh nh xbZ gSA vki ds fy, mu leadksa ls dksbZ fu"d"kZ 
fudkyuk rc rd vlEHko gksxk tc rd mUgsa oxhZ—r dj laf{kIr :i esa 
fuEu çdkj çLrqr u fd;k tk,% -  
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lkIrkfgd etnwjh ¼#½ Jfedksa dh la[;k 

600 ls de 100 
600&700 200 
700&800 400 
800&900 200 

900 ls vf/kd 100 

= 

3-  lkaf[;dh dk çkFkfed mís'; le; 
vFkok vUrjky esa uofeÙk leL;kvksa ds rqyukRed v/;;u dks lEHko cukuk 
gSA mnkgj.kkFkZ] jk"Vªh; vk; dk vkx.ku fu:ís'; ugha fd;k tkrk] ijarq ;g 
tkuus ds fy, fd;k tkrk gS fd ,d le;&varjky esa turk dk thou&Lrj 
lq/kj jgk gS vFkok ugha A mnkgj.kkFkZ] 2017 dh rqyuk esa 2018 esa Hkkjr esa 
çfr&O;fDr vk; 10% c<+h gSA bl lwpuk ds vk/kkj ij ge 2019 esa ,d 
Hkkjrh; ds thou&Lrj ij dqN çdk'k Mky ldrs gSa A  

4-  lkaf[;dh; fof/k;k¡ lkekftd] vkfFkZd rFkk 
O;kolkf;d {ks=ksa esa uhfr&fu/kkZj.k esa lgk;d gksrh gSa A mnkgj.kkFkZ] 
tUe&ej.k ds lkaf[;dh; leadksa ds vk/kkj ij jkT; ljdkj ifjokj fu;kstu 
dk;ZØe pykus esa lQy gksrh gSA blh çdkj] miHkksDrk&ewY;&lwpdkadksa ds 
vk/kkj ij jkT; ljdkj vius deZpkfj;ksa dks egaxkbZ&HkÙkk çnku djrh gSA  

5-  lkaf[;dh; eki tSls fd 
lg&laca/k rFkk çrhixeu fofHkUu pyksa esa ijLij laca/k Kkr djus ds fy, 
ç;ksx fd, tkrs gSa A fu"d"kZ rFkk fu.kZ; ij igq¡pus ds fy, bl çdkj ds 
ijLij laca/k egRoiw.kZ gSa A mnkgj.kkFkZ] vki fdlh oLrq dh ek¡x rFkk mlds 
ewY;ksa esa ijLij laca/k ikrs gSa A lkekU;r% ;fn fdlh oLrq dk ewY; c<+rk gS] 
rks ml oLrq dh ek¡x ?kVus dh lEHkkouk jgrh gSA 

6-  dqN lkaf[;dh fof/k;ksa dk mi;ksx 
py ds Hkfo"; ds ewY;ksa dk iwokZuqeku djus ds fy, fd;k tkrk gSA fiNys nl 
o"kksaZ ds foØ; vk¡dM+ksa ds vk/kkj ij ,d foi.ku&çcU/kd vius mRikn dh 
vxys o"kZ dh lEHkkfor ek¡x dk vuqeku yxk ldrk gSA- 

7-  lEHkkfor fu;e dh lgk;rk ls vki fdlh ?kVuk ds 
?kVus dh lEHkkouk dk irk yxk ldrs gSa A fu.kZ; ysus esa lEHkkfor 
vo/kkj.kk,¡ dkQh mi;ksxh gksrh gSa A mnkgj.kkFkZ] ;fn vki ch-dke- ijh{kk esa 
vius mÙkh.kZ gksus dh laHkkouk tkuus ds bPNqd gSa rks vki fiNys nl o"kksaZ ds 
mÙkh.kZ&çfr'kr dk v/;;u djds bldk vuqeku yxk ldrs gSaA 

8- hypothesis çkDdYiuk dh 
lR;rk dh tk¡p djus rFkk u;s fl)karksa ds çfriknu esa lkaf[;dh; fof/k;k¡ 
vR;f/kd mi;ksxh gksrh gSaA mnkgj.kkFkZ] ,d dEiuh eysfj;k fu;a=.k ds fy, 
fufeZr ,d ubZ nokbZ dh çHkkodkfjrk dks tkuuk pkgrh gSA og ,d 
lkaf[;dh; rduhd dk mi;ksx dj bls Kkr dj ldrh gS ftldks oxZ 
ijh{kk ¼Chic- Square Test½ dgrs gSaA  
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9-   voyksfdr rF;ksa rFkk çfrn'kZ lead ds vk/kkj 
ij lexz dhA fo'ks"krkvksa ds laca/k esa vuqeku yxkus ds fy, Hkh lkaf[;dh; 
fof/k;k¡ mi;ksxh gksrh gSaA 

çkphu dky esa lkaf[;dh dsoy 'kklu & dyk ds foKku ds :i esa gh ç;ksx dh 
tkrh FkhA ç'kklkusd dk;ksaZ ds fy, jkT; }kjk tula[;k] thou ,oa e`R;q vkfn 
fofo/k dk;ksaZ laca/kh vk¡dM+s ,df=r fd, tkrs Fks A rFkkfi] gky ds o"kksaZ esa] 
lkaf[;dh dk {ks= c<+ x;k gS rFkk lkekftd rFkk vkfFkZd leL;k,¡ Hkh bl ds 
dk;Z{ks= esa 'kkfey gks xbZ gSaA lkaf[;dh; rduhdksa esa gq, fodkl us Hkh blds {ks= 
dks foLrr̀ dj fn;k gS A lkaf[;dh vc jkT;&ç'kklu dk vax ek= gh u gksdj 
vkt yxHkx lHkh foKkuksa tSls&lkekftd] HkkSfrd rFkk çk—frd dks ifjosf"Vr 
djrh gS A okLro esa vkt lkaf[;dh dk ç;ksx % fofHkUu {ks=ksa] tSls&—f"k] O;olk; 
,oa m|ksx] lekt'kkL=] vFkZ'kkL=] thokafddh ¼biometry½ vkfæ esa fd;k tkrk gSA 
vr% vktdy lkaf[;dh dk mi;ksx ekuoh; fØ;k ds çR;sd {ks= esa fd;k tkrk gSA 

çkphu dky esa jkT;&ç'kklu dk dk;Z dsoy dkuwu vkSj O;oLFkk cuk;s j[kus rd 
lhfer FkkA jkT; ¼lSfud rFkk jktLo uhfr fuekZ.k ds mís'; ls½ ekuo'kfDr] 
vijk/kksa] vk; rFkk /ku vkfn laca/kh vk¡dM+s ,df=r djrs FksA ijarq dY;k.kdkjh 
jkT; dh ifjdYiuk ds çknqHkkZo ds lkFk jkT; dh Hkwfedk esa Hkh foLrkj gqvk gS A 
vr% leLr fo'o esa vkfFkZd rFkk vU; uhfr;k¡ cukus ds fy, ljdkjksa }kjk ewY;ksa] 
mRiknu] miHkksx] vk; ,oa O;; vkfn laca/kh lkaf[;dh; vkadM+ksa dk ç;ksx i;kZIr 
ek=k esa fd;k tkrk gSA viuh turk dk thou&Lrj Å¡pk djus ds fy,] Hkkjr 
tSls fodkl'khy ns'k fu;ksftr vkfFkZd 

fodkl dh uhfr viuk jgs gSaA bl mís'; ds fy, jkT; dks vius fu.kZ;ksa ds fy, 
lkaf[;dh; vk¡dM+ksa ds lgh rFkk fo'oluh; fo'ys"k.k dks vk/kkj cukuk pkfg, A 
mnkgj.kkFkZ] iapo"khZ; ;kstukvksa dk fuekZ.k djrs le; fofHkUu uhfr;ksa dk fu/kkZj.k 
djus ds fy, ljdkj dks ns'k esa dPps eky] iw¡thxr oLrqvksa rFkk foÙkh; lk/kuksa 
dh miyC/krk rFkk vk;q] fyax] vk; vkfn ds xq.kksa ds vk/kkj ij tula[;k ds 
forj.k dk Kku gksuk pkfg,A 

fofHkUu vkfFkZd leL;kvksa tSls] mRiknu] miHkksx] forj.k vkfn ds lek/kku esa 
lkaf[;dh; fo'ys"k.k vR;f/kd mi;ksxh gSA mnkgj.kkFkZ] miHkksx laca/kh leadksa ds 
fo'ys"k.k ls lekt ds fofHkUu oxksaZ }kjk fofHkUu oLrqvksa ds miHkksx ds çk:i dk 
Kku gks ldrk gSA fofHkUu vkfFkZd uhfr;ksa ds fu/kkZj.k ds fy, ewY;] etnwjh] 
miHkksx] cpr rFkk fofu;ksx] vkfn laca/kh lead egRoiw.kZ gS A blh çdkj] vk; dh 
fo"kerk de djus laca/kh uhfr cukus ds fy, jk"Vªh; vk; ,oa lEifÙk ij vk¡dM+s 
mi;ksxh gSaA vFkZ'kkL= esa lkaf[;dh ds mi;ksx ds ifj.kke Lo:i vusd vkfFkZd 
fl)kar] tSls ,safty dk miHkksx dk fu;e] vk;&forj.k dk fu;e vkfn cus gSa A 
vkfFkZd fu;kstu esa lwpdkad] le; lkj.kh fo'ys"k.k] - 
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çfrxeu fo'ys"k.k vkfn lkaf[;dh; rduhdsa egRoiw.kZ gSa A mnkgj.kkFkZ] etnwjksa dks 
egxkbZ&HkÙkk ;k cksul nsus ds fy, miHkksDrk ewY; funsZ'kkad dk mi;ksx fd;k 
tkrk gS A le; lkfj.kh fo'ys"k.k }kjk ek¡x dk iwokZuqeku fd;k tk ldrk gSA 
vusd vkfFkZd ifjdYiukvksa ds lR;kiu ds fy, lkaf[;dh; A leadksa dk 
vf/kdkf/kd mi;ksx fd;k tkus yxk gSA 

vkdkj foLrkj rFkk c<+rh gqbZ çfr;ksfxrk ds ifj.kkeLo:i vk/kqfud O;kolkf;d 
m|e dh fØ;k,¡ vf/kd tfVy rFkk vfHk;kpu djus okyh gksrh tk jgh gSaA 
fo'kky m|eksa esa LokfeRo rFkk çcU/k ds i`FDdj.k ds ifj.kkeLo:i is'ksoj çcU/k 
dk mn~Hko gqvk gSA çca/kdh; fu.kZ; ysus dh lQyrk cgqr dqN lgh rFkk lkef;d 
lwpukvksa ij fuHkZj djrh gS tks lkaf[;dh; leadksa ls çkIr gksrh gS A vr% O;olk; 
rFkk m|ksx dh fofHkUu fØ;kvksa tSls] foØ;] Ø;] mRiknu] foi.ku] foÙk vkfn esa 
lkaf[;dh; eeadksa dk mi;ksx fnu&çfrfnu c<+rk tk jgk gSA lkaf[;dh; fof/k;k¡ 
vc foif.k [kkst] mRikn vuqla/kku] fofu;kstu uhfr;ksa] fufeZr oLrqvksa dh xq.koÙkk] 
vfFkZd iwokZuqeku] vads{k.k rFkk vusd nwljs {ks=ksa esa vf/kdkf/kd viuk;h tk jgh gSA 
çcU/kdksa ds le{k lHkh leL;kvksa esa ,d ckr leku jgrh gS fd mUgsa 
vfuf'prrkvksa dh n'kk esa fu.kZ; ysus iM+rs gSa A bl çdkj dh ifjfLFkfr;ksa ls 
fuiVus ds fy, lkaf[;dh; fof/k;k¡ rduhdsa çnku djrh gSaA vr% okfyl rFkk 
j‚cVZl~ dk dFku] fd vfuf'prrk dh n'kk esa foosdiw.kZ fu.kZ; ysus ds fy, mi;ksx 
fd;s tkus okys fof/k&lewg dks lkaf[;dh dgrs gSâ ^] vk'p;Ztud ugha gSA - 

1- lkaf[;dh ds dk;Z crkb,A 

2- fuEufyf[kr oDrO;ksa ij ,d iafDr esa laf{kIr fVIi.kh fyf[k,A 

i½ lkaf[;dh dsoy tfVyrkvksa dks ljyrk çnku djus dk dk;Z djrh gSA 

ii½   lkaf[;dh vU; foKkuksa ds fu;eksa ds lR;kiu esa lgk;rk çnku djrh 
gSA 

iii½ Hkfo"; esa ?kVukØe dh vfuf'prrk ds dkj.k] muds v/;;u esa 
lkaf[;dh eqf'dy ls gh lgk;rk çnku dj ldrh gSA 

iv½ lkaf[;dh ds vHkko esa fu;kstu dh dYiuk ugha dh tk ldrhA 

v½ ,d cM+s laLFkku esa ,d dkfeZd vf/kdkjh lkaf[;dh ds Kku ds fcuk ,d 
O;kogkfjd dkfeZd ;kstuk rS;kj dj ldrk gSA 

geus lkaf[;dh ds egRo rFkk dk;ksaZ dk foospu fd;k gSA vc ge lkaf[;dh dh 
ifjlhekvksa ds fo"k; esa ifjppkZ djsaxsA lkaf[;dh; fof/k;ksa dh fuEufyf[kr dqN 
ifjlhek,¡ gSa ftudks bu fof/k;ksa dk mi;ksx djrs le; /;ku esa j[kuk pkfg,A  
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 lkaf[;dh 
la[;kvksa esa O;Dr rF;ksa ls laca/k j[krh gSA vr% os rF; rFkk leL;k,¡ tks 
la[;kvksa esa O;Dr ugha dh tk ldrh] lkaf[;dh ds {ks= esa ugha vkrhaA 
lqUnjrk] vk¡[kksa dk jax] cqf) vkfn xq.kkRed y{k.k gSa] vr% çR;{k :i esa  
budk v/;;u ugha fd;k tk ldrk A bu y{k.kksa dk v/;;u dsoy ijks{k 
:i ls] fof'k"V vad fu/kkZfjr djus ds i'pkr~ bUgsa la[;kvksa esa O;Dr djds gh 
fd;k tk ldrk gSA mnkgj.kkFkZ] ,d O;fDr lewg ds ckSf)d Lrj dk v/;;u 
^^ckSf)d&Lrj&HkkxQy^^ ¼Intelligence Quotients-IQs) dk ç;ksx djds gh 
fd;k tk ldrk gSA  

2-  lkaf[;dh dk laca/k 
rF;ksa ds lewg ls gksus ds dkj.k] ,d vdsyh rFkk iF̀kd la[;k lkaf[;dh ugha 
le>h tk ldrhA mnkgj.kkFkZ] lkaf[;dh ds –f"Vdks.k ls ,d O;fDr dk dn 
egRoiw.kZ ugha] ijarq ,d O;fDr&lewg dk vkSlr dn egRoiw.kZ gSA bl lanHkZ 
esa vki lsfØLV }kjk nh xbZ ifjHkk"kk iqu% Lej.k dj ldrs gSaA  

3-  lkaf[;dh ds fu;e çk—frd foKku 
ds fu;eksa ds leku ;FkkrF; ugha gksrsA os dqN ifjfLFkfr;ksa esa gh lR; gksrs gSa 
rFkk mu ds lR; gksus ds fy, ges'kk dksbZ vkdfLed dkj.k tqM+k jgrk gSA 
vr% mu ij vk/kkfjr fu"d"kZ dsoy yxHkx lehiorhZ jgrs A gSa rFkk ,dne 
lgh ,oa ;FkkrF; ugha gksrsA mudk lkoZHkkSfed mi;ksx ugha fd;k tk ldrkA 
HkkSfrdh rFkk jlk;u'kkL= tSls 'kq) foKkuksa ds fu;e ç;ksx esa lkoZHkkSfed gksrs 
gSaA -  

4-  lkaf[;dh; 
fof/k;k¡ fdlh rF; rFkk leL;k dk vkSlr vkpj.k gh Li"V djrh gSaA vr% 
,d dEiuh ds deZpkfj;ksa dh vkSlr vk; fdlh O;fDr fo'ks"k dh vk; dks 
Li"V ugha djsxhA vr% lkaf[;dh; ifj.kke fdlh leL;k ;k - rF; ds lkekU; 
ewY;kadu dk v/;;u djus esa gh mi;ksxh gSaA lkaf[;dh; fof/k fdlh leL;k 
ds v/;;u dh fofHkUu fof/k;ksa esa ls ,d gSA ,d leL;k dk v/;;u vusd 
fof/k;ksa }kjk fd;k tk ldrk gSA  

5- lHkh ifjfLFkfr;ksa esa 
lkaf[;dh; fof/k;k¡ loksZÙke lek/kku ;k mÙkj çnku ugha djrha A çk;% ;g 
vko';d gksrk gS fd ,d leL;k dk v/;;u mlds lkekftd ifjos'k] tSls & 
laL—fr] /keZ vkfn ds lanHkZ esa fd;k tkrk gSA vr% lkaf[;dh; fu"d"kksaZ dks 
vU; çek.kksa }kjk vuqiwfjr djus dh vko';drk iM+rh gSA  

6-   fofHkUu lkaf[;dh; fof/k;ksa dh 
viuh ifjlhek,¡ gksrh gSaA ;fn mudk lko/kkuh ls ç;ksx u fd;k tk, rks 
muls xyr ifj.kke fudy ldrs gSaA vr% lkaf[;dh dh ifjlhekvksa esa ls ,d 
;g gS fd xyr gkFkksa esa bldk nq#i;ksx gks ldrk gSA ;g nq#i;ksx 
vkdfLed ,oe~ ,sfPNd nksuksa gh gks ldrk gSA vusd ljdkjh ,tsafl;k¡ rFkk 
'kks/k laLFkku vius –f"Vdks.k dks fl) djus ds fy, lkaf[;dh; vk¡dM+ksa ds 
feF;k :i çLrqr djus ds fy, ykykf;r gks tkrs gSaA mnkgj.kkFkZ] ;fn 
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vkidks ;g crk;k tk, fd ,d fo'ks"k o"kZ esa L=h pkydksa }kjk 'kgj esa dkj 
nq?kZVukvksa dh la[;k 10 Fkh] rFkk iq:"k pkydksa }kjk ;g la[;k 40 Fkh rc 
bl lwpuk ds vk/kkj ij vki bl fu"d"kZ ij igq¡p ldrs gSa fd fL=;k¡ lqjf{kr 
okgu pkyd gSaA ;fn vki ;g fu"d"kZ fudkyrs gSa] rks vki bl lwpuk dk 
xyr vFkZ yxk jgs gSaA lgh fu"d"kZ ij igq¡pus ds fy, vkids fy, nksuksa 
çdkj ds okgu pkydksa dh dqy la[;k dk Kku gksuk vko';d gSA 

Distrust of Statistics

lkaf[;dh foKku dh mi;ksfxrk rFkk egRo gksus ds ckotwn bls vfo'okl dh utj 
ls ns[kk tkrk gSA çk;% bls ,sls O;fDr;ksa }kjk cnuke fd;k tkrk gS tks blds 
okLrfod mís'; vkSj ifjlhekvksa dks ugha ---tkurs gSaA çk;% gesa fuEu çdkj ds 
dFku lquus dks feyrs gSa] Þ>wB dh rhu Jsf.k;k¡ gksrh gSa & >wB] % lQsn >wB rFkk 
lkaf[;dhA^^] ^^lkaf[;dh dqN Hkh fl) dj ldrh gSA^^] ^^lkaf[;dh dqN Hkh fl) 
ugha dj ldrh^^A ^^lkaf[;dh lcls çFke Js.kh dk >wB gS^^ A ;s dFku lkaf[;dh esa 
vfo'okl dh vfHkO;fDr gSaA lkaf[;dh esa vfo'okl ls gekjk rkRi;Z lkaf[;dh 
leadksa] lkaf[;dh; fof/k;ksa rFkk Kkr fd, x;s fu"d"kksaZ esa gekjs fo'okl dh deh ls 
gSA vki ;g ç'u iwN ldrs gSa fd lkaf[;dh esa vfo'okl D;ksa gksrk gS\ lkaf[;dh 
esa vfo'okl ds dqN egRoiw.kZ dkj.k fuEufyf[kr gSa%  

1- la[;kvksa ij vk/kkfjr rdZ vf/kd fo'oklksRiknd gksrs gSaA ijarq O;fDr fo'ks"k 
dh bPNkuqlkj la[;kvksa esa gsj&Qsj fd;k tk ldrk gSA fdlh fo'ks"k –f"Vdks.k 
dks fl) djus ds fy,] dHkh&dHkh rdksa dh xyr vk¡dM+ksa }kjk iqf"V dh tkrh 
gSA  

2- Hkys gh lgh la[;kvksa dk ç;ksx fd;k x;k gks] os v/kwjh gks ldrh gSa rFkk mUgsa 
ikBd dks Hkzfer djus ds mís'; ls ,d fo'ks"k çdkj ls çLrqr fd;k tk 
ldrk gSA mnkgj.kkFkZ] lkQ ekSle ds fnuksa dh vis{kk dksgjs ds ekSle ds 
fnuksa esa ;krk;kr nq?kZVuk,¡ de ikbZ tkrh gSaA blls ;g fu"d"kZ yxk;k tk 
ldrk gS fd dksgjs ds ekSle esa okgu pykuk vf/kd lqjf{kr gSA ;g fu"d"kZ 
xyr gSA lgh fu"d"kZ ij igq¡pus ds fy, gesa nksuksa çdkj ds ekSle esa 
;krk;kr dh rhozrk ds] vUrj dks /;ku esa j[kuk gksxkA  

3-  lkaf[;dh; vk¡dM+ksa dks ns[kdj mldh xq.k dksfV dk irk ugha yxk ldrsA 
dHkh&dHkh vutkus esa Hkh v/kwjs ;k v'kq) vk¡dM+ksa dk ç;ksx fd;k tkrk gS 
ftlls xyr fu"d"kZ çkIr gksrs gSaA  

4- lkaf[;dh; fof/k;ksa dh viuh vyx ifjlhek,¡ gSaA vr% vuqla/kkudrkZ dks 
mudk lko/kkuh ls ç;ksx djuk pkfg,A ijarq dHkh&dHkh lkaf[;dh; fof/k;k¡ 
mu O;fDr;ksa ds }kjk ç;ksx dh tkrh gSa ftUgsa mudk dksbZ Hkh Kku ugha gksrk 
;k fQj cgqr de Kku gksrk gS A ifj.kkeLo:i] lgh rFkk iw.kZ lead gksus ij 
Hkh xyr fof/k;k¡ viukus ds dkj.k xyr fu"d"kZ fudkys tk ldrs gSaA ;g 
lkaf[;dh; fof/k;ksa dk nks"k ugha gS] ijarq mu O;fDr;ksa dk gS tks budk 
mi;ksx djrs gSaA 



 

 
17

,d mnkgj.k ysdj ge bl fo"k; dk milagkj dj ldrs gSaA ekuk fd ,d cPpk 
pkdw ls viuk gkFk dkV ysrk gSA ml cPps ds laj{kd pkdw dks nks"k nsuk çkjaHk 
djrs gSa A ;gk¡ nks"k pkdw dk ugha gS cfYd cPps dk gS tks pkdw dk nq#i;ksx 
djrk gSA ;g /;ku nsus ;ksX; ckr gS fd lkaf[;dh u rks dqN fl) djrh gS vkSj 
u gh fdlh ckr dks vlR; çekf.kr djrh gSA lkaf[;dh rks dsoy ek= ,d lk/ku 
¼vFkkZr~ fu"d"kZ ij igq¡pus dh fof/k½ gS] ftldk lko/kkuhiwoZd ç;ksx fd;k tkuk 
pkfg, rFkk dsoy mUgha O;fDr;ksa }kjk fd;k tkuk pkfg, ftUgsa bl fo"k; dk Kku 
gksA 

Classification 
According to Variables

vkadM+ksa dh mu vuqekU; fo'ks"krkvksa dks] ftUgsa la[;kRed :i esa çdV fd;k tk 
lds] pj dgrs gSaA etnwjh] vk;q] Å¡pkbZ] Hkkj] vad] nwjh vkfn] pjksa ds mnkgj.k gSaA 
tSlk fd vki tkurs gSa ;s lc pj ifjek.kkRed :i esa O;ä fd;s tk ldrs gSaA 
oxhZdj.k ds bl :i esa] vkadM+ksa dks vko`fÙk caVu ds :i esa fn[kk;k tkrk gSA 
vkof̀Ùk caVu ,d ,slk lkjf.kd çLrqrhdj.k gS tks lkekU;r% vkadM+ksa dks oxksaZ esa 
O;ofLFkr djrk gS rFkk bu oxksaZ esa ls çR;sd esa vkus okys çs{k.kksa dh la[;k 
¼vkof̀Ùk½ dks fn[kkrk gSA vuqç;qä pjksa dh la[;k ds vk/kkj ij vko`fÙk caVu ds 
rhu oxZ gksrs gSa % ¼1½ ,dpj ¼uni-variate½ vko`fÙk caVu] ¼2½ f}pj ¼bi-variate½ 
vkof̀Ùk caVu] rFkk ¼3½ cgqpj ¼multi-variate½ vko`fÙk caVuA  

 ,dpj okys vko`fÙk caVu dks ,dpj vko`fÙk caVu dgk 
tkrk gSA mnkgj.k ds fy, ,d d{kk ds fo|kfFkZ;ksa dks muds }kjk çkIr vadksa 
ds vk/kkj ij oxhZ—r fd;k tk ldrk gSA  

2-   nks pjksa okys vkof̀Ùk caVu dks f}pj vkof̀Ùk caVu dgrs 
gaSA ;fn ,d vko`fÙk caVu nks pjksa] tSls] lakf[;dh eas izkIr vad rFkk vk;q dks 
n”kkZrk gS rks mls f}pj vkof̀Ùk caVu dgrs gSaA 

lkaf[;dh 'kCn dk mi;ksx ;k rks cgqopu ds vfHkçk; esa fd;k tk ldrk gS vkSj 
;k ,dopu ds vfHkçk; esa A cgqopu esa lkaf[;dh 'kCn dk vFkZ rF;ksa ds 
la[;kRed fooj.k ;k vk¡dM+ksa ;k leadksa ls gSA lkaf[;dh dgykus ds fy, 
la[;kRed leadksa esa fuEufyf[kr y{k.k gksus pkfg,% ¼1½ ;s rF;ksa ds lewg gksus 
pkfg,] ¼2½ ;s la[;kRed rF; lewg ;k vk¡dM+s vusd dkj.kksa }kjk çHkkfor gksus 
pkfg,] ¼3½ ;s la[;kvksa esa O;Dr fd, tkus pkfg,] ¼4½ mudk vkx.ku ;k vkdyu 
mfpr&Lrj dh ifj'kq)rk dks /;ku esa j[kdj fd;k tkuk pkfg,] ¼5½ leadksa dks 
iwoZfu/kkZfjr mís'; ds fy, mfpr <ax ls ,df=r fd;k tkuk pkfg, rFkk ¼6½ 
vk¡dM+ksa dks ijLij lacaf/kr :i esa çLrqr fd;k tkuk pkfg, A ,dopu esa tc 
lkaf[;dh 'kCn dk ç;ksx fd;k tkrk gS rks bl dk rkRi;Z ml Kku&lewg ls gS 
ftlesa ¼1½ laeadksa ds ladyu] ¼2½ leadksa ds oxhZdj.k rFkk lkj.kh;u] ¼3½ leadksa 
ds çLrqrhdj.k] ¼4½ leadksa ds fo'ys"k.k] rFkk ¼5½ leadksa ds fuoZpu djus laca/kh 
fuf/k;k¡ rFkk rduhdsa le>kbZ tkrh gSaA 
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lkaf[;dh; fof/k;k¡ ¼1½ fooj.kkRed lkaf[;dh] rFkk ¼2½ fu"d"kkZRed lkaf[;dh esa 
foHkkftr dh tk ldrh gSaA lkaf[;dh; fof/k;k¡ ¼1½rF;ksa dks lgh :i esa çLrqr 
djus] ¼2½ tfVy rFkk nq%lk/; leadksa dks ljy cukus½] ¼3½ rqyuk djus gsrq 
rduhd çnku djus] ¼4½ fofHkUu {ks=ksa esa uhfr&fu/kkZj.k djus] ¼5½ fofHkUu rF;ksa ds 
ijLij laca/k dks Kkr djus] ¼6½ Hkfo"; dk iwokZuqeku yxkus] ¼7½ ?kVuk dh 
vfuf'prrk dks ekius] ¼8½ lkaf[;dh; ifjdYiuk dk lR;kiu djus] rFkk ¼9½ 
çkekf.kd fu"d"kZ Kkr djus esa lgk;d gksrh gSaA 

lkaf[;dh; fof/k;k¡ fofHkUu {ks=ksa tSls & jkT; ç'kklu] çcU/k vFkZ'kkL=] O;olk; 
çcU/k vkfn esa mi;ksxh gksrh gSaA vkt ds O;olk; ds çcU/k djus dh tfVyrkvksa esa 
mÙkjksÙkj o`f) ds ifj.kkeLo#i fu.kZ; ysus dh çfØ;k esa lkaf[;dh fof/k;k¡ cgqr 
mi;ksxh rFkk lqfo/kktud lkfcr gks jgh gSaA fQj Hkh lkaf[;dh; çlk/kuksa ;k 
fof/k;ksa ds ç;ksx dh dqN ifjlhek,¡ gSa A lkaf[;dh u rks xq.kkRed rF;ksa dk 
v/;;u djrh gS vkSj u gh O;fDrxr bdkb;ksa dk A lkaf[;dh; fu;e ;FkkrF; 
ugha gksrs vkSj mudk nq#i;ksx fd;k tk ldrk gS] fo'ks"k :i ls tks lkaf[;dh; 
fof/k;ksa ls vufHkK gSa] ds }kjk muds va/kk/kqa/k ç;ksx ds ifj.kkeLo#i yksxksa dk bl 
ij ls fo'okl mB x;k gSA 

,d ;k vf/kd pjksa ds ekiksa dk ldayuA

 vk¡dM+ksa ds y{k.kksa ds laf{kIrhdj.k rFkk o.kZu djus dh 
fof/k rFkk rduhdA  

 ,slh fof/k;k¡ tks voyksfdr lead lewg ¼Observed data½ 
vFkkZr~ fun'kZu ds vk/kkj ij o`gr lead lewg ;k lexz ¼Unobserved data or 
population) ds y{k.kksa ds laca/k esa fu"d"kZ Kkr djus esa lgk;d gksrh gSaA  

 la[;kRed ;k ek=kRed :i esa çLrqr lwpuk dks 
lkaf[;dh; lead ;k vk¡dM+k dgk tkrk gSA rF;ksa ds lHkh la[;kRed fooj.k 
lkaf[;dh ugha gSa ijarq lHkh lkaf[;dh; lead rF;ksa ds la[;kRed fooj.k gSa A 
lead dgs tkus ds fy, la[;kRed fooj.kksa esa dqN y{k.k gksus vko';d gSA 

 fof/k;ksa rFkk fl)karksa dk ,d ,slk lewg tks la[;kRed 
laeadksa ds-ladyu] laf{kIrhdj.k] o.kZu] fo'ys"k.k rFkk foospu esa lgk;d gksrk gSA  

 cgqopu esa ç;ksx fd, tkus ij bl 'kCn dk rkRi;Z rF;ksa ;k leadksa ds 
la[;kRed fooj.k ls gSA ,dopu esa ç;ksx fd, tkus ij bldk rkRi;Z fof/k;ksa ds 
ml lewg ls gS tks leadksa dk ladyu] fo'ys"k.k rFkk foospu djus ds lk/ku 
çnku djrh gSaA - 

  1-  i½  gk¡ ii½ ugha iii½ ugha  iv½ gk¡  

2-  i½  ughaA mudh ifjHkk"kk vk¡dM+ksa ls lacaf/kr gSA 

ii½   gk¡  
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iii½ gk¡A çR;{k :i ls ugha] muds ifjek.ku ds i'pkr~ A  

iv½  ugha A dqN vU; igy Hkh gSaA  

v½  gk¡ 

vi½  ugha A os fun'kZu ls çkIr fu"d"kksaZ ls lexz laca/kh ifj.kke Kkr 
djus dh fof/k;k¡ gSaA  

 2-  i½  ugha A dqN vU; dk;Z Hkh gSaA 

 ii½½  gk¡ A lac) lead ¼vk¡dM+s½ ladfyr djdsA 

 iii½  ughaA lEHkkfork fl)kar rFkk iwokZuqeku dh fof/k;k¡ lgk;d gksrh 
gSaA  

 iv½  gk¡A cgqr ls leadksa ¼vk¡dM+ksa½ dh vko';drk gksrh gSA 

 v½  ughaA lkaf[;dh; fof/k;ksa dk mi;ksx fd;k tk,xkA 

1-  lkaf[;dh dk Kku gksuk D;ksa vko”;d gS ? 

2- ^^lkaf[;dh rF;ksa dk la[;kRed fooj.k gS] ijarq la[;kvksa esa O;Dr lHkh rF; 
lkaf[;dh ugha dgykrŝ ^] foospuk dhft,A  

3- lkaf[;dh ls vki D;k le>rs gS ? bldk vFkZ”kkL= rFkk O;olk; esa D;k 
egRo gS ? 

4- lkaf[;dh dh ifjHkk"kk dhft, rFkk lkaf[;dh ds fofHkUu dk;ksaZ dh foospuk 
dhft,A  

5-  lkaf[;dh ds egRo dh foospuk dhft, rFkk lkaf[;dh dh ifjlhekvksa dks 
Li"V dhft,A  

6-  lkaf[;dh ds vfo'okl ls vki D;k le>rs gSa\ D;k lkaf[;dh foKku blds 
fy, ftEesnkj gS\ 

 

  bu ç'uksa }kjk vkidks bl bdkbZ dh iBu lkexzh dks le>us esa lgk;rk 
feysxhA bu ç'uksa ds mÙkjksa dks ewY;kadu ds fy, fo'ofo|ky; Hkstus dh 
vko';drk ugha gS D;ksafd ;s dsoy vkids vH;kl ,oa iqujko`fÙk ds fy, fn, 
x, gSaA 
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13-0  mís';  

13-1  çLrkouk 

13-2 dsUæh; çòfÙk dh ladYiuk  

13-3 ek/;ksa ds mís'; 

13-4 ,d vkn'kZ ek/; dh vko';d eq.k  

13-4-1 dsUæh; ço`fÙk ds fofHkUu eki  

13-5  lekarj ek/;  

13-5-1  lekarj ek/; dh lax.kuk   

13-5-2 Hkkfjr lekarj ek/; 

13-5-3 Hkkfjr lekarj ek/; ds mi;ksx 

13-5-4 lekarj ek/; ds fo'ks"k xq.k 

13-5-5 lekarj ek/; ds xq.k rFkk lhek,¡ 

13-6 xq.kksRrj rFkk gjkRed ek/; 

13-6-1 xq.kksRrj ek/; dk ifjdyu 

13-6-1-1 xq.kksRrj ek/; ds fo”ks’k xq.k 

13-6-1-2 mi;ksx rFkk lhek,¡ 

13-6-2 gjkRed ek/; dk ifjdyu 

13-6-2-1   gjkRed ek/; ds fo”ks’k xq.k 

13-6-2-2   mi;ksx rFkk lhek,¡ 

13-7 ekf/;dk 

13-7-1 ekf/;dk dk ifjdyu 

13-7-2 ekf/;dk ds fo”ks’k xq.k 

13-7-3 ekf/;dk ds xq.k rFkk lhek,¡ 

13-8 foHkktu eku 

13-8-1 prqFkZd 

13-8-2 n”ked 

13-8-3 “kred 

13-9 Hkwf;"Bd 

13-9-1 Hkwf;"Bd dk ifjdyu 

13-9-2 Hkwf;"Bd ds xq.k rFkk lhek,¡ 

13-9-3 dqN mnkgj.k 

13-10 mi;qDr ek/; dk pquko 

13-11 lkjka'k  

13-12 “kCnkoyh 
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 13-13 cks/k ç'uksa ds mÙkj  

13-14 Loij[k ç'u@vH;kl 

13-15 lanHkZ iqLrdsa 

bl bdkbZ ds v/;;u ds ckn vki bl ;ksX; gks tk,¡xs fd vki% 

• dsUæh; çof̀Ùk dh ladYiuk dks le> ldas( 

• ;g ewY;kadu dj ldsa fd ek/;ksa ds ifjdyu dk D;k mís'; gS(  

• ,d vkn'kZ ek/; ds xq.kksa dh O;k[;k dj ldsa( 

• fofHkUu çdkj ds leadksa ds fy, lekUrj ek/; xq.kksRrj ek/;] gjkRed ek/;] 
ekf/;dk] foHkktu eku rFkk Hkwf’Bd dh ifjHkk"kk rFkk mudk ifjdyu dj 
ldsa( 

• lekarj ek/; ds fo'ks"k xq.kksa rFkk xq.k&lhekvksa dh O;k[;k dj ldsa(  

• fn, x, mÌs”; ds fy, mi;qDr ek/; dh igpku dj ldsaA 

geus ppkZ dh gS fd ,d okf.kT; Nk= ds :Ik esa lkf[;dh; dk v/;;u djuk 
D;ksa vko”;d ,oa mfpr gSA lkaf[;dh; dk eryc mu lead vFkok la[;kRed 
vkadM+ks ls gS tks fn, x, fLFkfr ;k ?kVuk ls lacaf/kr gksA thou dks vklku cukus 
ds fy, gesa vkadM+ks dks mfpr rjhds ls izLrqr djuk pkfg, rFkk fo”ks’krkvksa] 
O;ogkj vkSj mipkj dks le>uk pkfg,A  ;fn laedksa ds fo”ks’krkvksa dks Bhd ls 
le>uk gS rks leadks dks la{ksi esa izLrqr djuk vkSj mudk fo”ys’k.k djuk 
vko”;d gSA bl fn”kk esa igyk dne ek/;ksa dk ifjdyu djuk gSA tgk¡ ,d 
ewY; izkIr djds lEiw.kZ leadksa dks n”kkZ;k tk lds tks lEiw.kZ laedksa dk ,d 
fogaxe n`”; nsrk gSA 

bl bdkbZ esa vki ek/;ksa ds ifjdyu dk mn~ns”;] vkn”kZ ek/; ds vko”;d xq.k 
rFkk ek/;ksa ds fofHkUUk ekiksa dks v/;;u djsaxsaA vki vkxs foLrkj ls ek/;ksa ds ekiksa 
tSls lekarj ek/;] Hkkfjr lekarj ek/;] xq.kksŸkj ek/;] gjkRed ek/;] ekf/;dk] 
foHkktu ekuksa ¼prqFkZd] n”ked rFkk “kred½ rFkk Hkwf;’Bd ds ifjdyuksa] 
fo”ks’krkvksa] xq.kksa rFkk lhekvksa dks tkusxsaA 

Concept of Central 
Tendency

,d vko`fÙk caVu dk fo'ys"k.k djus ds fy, mi;ksx fd;s tkus okys fofHkUu 
lkaf[;dh; ekiksa dk lgh xq.k&nks"k foospu djus ds fy, ;g tku ysuk vko';d 
gS fd vf/kdrj lkaf[;dh; caVuksa ds dqN lkekU; y{k.k gksrs gSaA ;fn ge ,d pj 
ds U;wure ewY; ls mlds vf/kdre ewY; dh vksj pysa] rks çR;sd Øfed voLFkk esa 
inksa dh la[;k rc rd c<+rh tkrh gS tc rd fd ge ,d vf/kdre ewY; rd 
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ugha igq¡prs] rRi'pkr tSls&tSls ge vkxs c<+rs gSa] os ?kVrh tkrh gSaA lkaf[;dh; 
lead tks bl lkekU; çfr:i dk vuqlj.k djrs gSa] ,d pj ls nwljs pj rd 
fuEufyf[kr rhu çdkj ls fHkUu gks ldrs gSa%  

1½  os ,d nwljs ls pjksa ds mu ewY;ksa ds laca/k esa fHkUu gks ldrs gSa ftuds pkjksa 
vksj vf/kdrj enksa dk >qaM gksrk gS ¼vFkkZr&ek/;½A  

2½  os ml foLrkj ds fo"k; esa fHkUu gks ldrs gSa ftl rd en O;kl`r 
¼dispersed½ gSa vFkkZr~ vifdj.k¼dispersion)A  

3½  os fdlh ekud caVu] ftls çlkekU; caVu ¼normal distribution½ dgk tkrk 
gS] ls fopyu dh lhek ds fo"k; esa fHkUu gks ldrs gSa vFkkZr~ fo"kerk 
¼skewness½ rFkk dqdqnrk ¼kurtosis½A  

rnuqlkj bu rhu çdkj dh fo'ks"krkvksa dk v/;;u djus ds fy, lkaf[;dh; ekiksa 
ds rhu dyd gSaA bl le; ge dsoy ekiksa ds çFke dqyd dk gh v/;;u djsaxs 
ftUgsa  dgk tkrk gSA ge 
eki ds vU; nwljs dyd ¼vFkkZr vifdj.k½ dk v/;;u bl ikBîØe ds vU; 
[k.M esa djsaxsA  

caVu ds lkekU; çfr:i esa leadksa esa ge ,d ,slk ewY; igpku ldrs gSa ftlds 
pkjksa vksj leadksa ds cgqr ls vU; en ladsfUær gksaA ;g ,d ,slk ewY; gksrk gS tks 
leLr ewY;ksa ds lhekUrj ds e/; Hkkx esa dgha fLFkr gksrk gSA pwafd leadksa dk ;g 
çfr:ih en leadksa ds e/; Hkkx dh vksj gks ldrk gS] vr% bls dsUæh; çof̀Ùk ds 
uke ls tkuk tkrk gSA  

dsUæh; ço`fÙk ds dqN ifjHkk’kkvksa dks ns[krs gSaA DykdZ us bls ifjHkkf’kr fd;k gS] 
*ek/; lEiw.kZ la[;kvksa dks IkzLrqr djus ds fy, ,d la[;k dks izkIr djus dk iz;kl 
gSA* ØkDlVu ,oa dkmMSu us ifjHkkf’kr fd;k gS] *ek/; ewY; lEiw.kZ leadks ds 
foLrkj ds vUrxZr og ,d ewY; gS tks Js.kh ds lEiw.kZ ewY;ksa dks n”kkZus ds fy, 
iz;ksx fd;k tkrk gSA pwafd ek/; dgha leadks ds foLrkj ds vUrxZr gksrk] ;g 
dsUnzh; ewY; dk eki dgykrk gSA* 

mijksDr ifjHkk’kk,¡ gesa crkrh gSa fd e/; vFkok dsUnzh; ewY; ,d ewY; gS tks 
lEiw.kZ  tfVy leadks dks n”kkZrs gSaA vr%] dsUnzh; ewY; dgha fn, x, leadks ds 
mPpre ewY; rFkk U;wure ewY; ds chp vkrs gSaA bl izdkj] fn, x, leadks dk 
ek/; vDlj dsUnzh; izo`fŸk ds eki ds :Ik esa lanfHkZr fd, tkrs gSaA 

vkius dsUnzh; izo`fŸk dh ladYiuk dk v/;;u dj fy;k gSA vkb;s] vc ge ek/;ksa 
vFkok dsUnzh; izo`fŸk ds ifjdyu ds mís';ksa dk foospu djsaA ek/;ksa ds çeq[k mís'; 
fuEufyf[kr gSaA  

1½  
 ,d ek/; leadksa ds tfVy lewg dk ,d vdsys çfrfuf/k 

ewY; esa ifjofrZr dj nsrk gS] ftlls bldh rQlhy esa [kks;s fcuk ge leadksa 
dh eq[; fo'ks"krkvksa dks le> ldrs gSaA bl çdkj gtkjksa&yk[kksa ewY;ksa dks 
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 dsoy ,d ewY; }kjk fu:fir fd;k tk ldrk gSA mnkgj.kkFkZ] ,d cM+h 
QSDVjh ds çR;sd Jfed ds ekfld osru dks ;kn j[kuk çk;% vlaHko gSA 
fdUrq ;fn lkjs Jfedksa ds dqy osru dks Jfedksa dh la[;k ls foHkkftr djds 
vkSlr osru fudky fy;k tk,] rks ge tku ldrs gSa fd vkSlr:i esa Jfed 
dks fdruk osru fey jgk gSA  

2½  fo'kky vlkf/kr leadksa ds nks dqydksa dh rqyuk 
djuk lqxe ugha gSA fdarq nks fHkUu lead dydksa dh rqyuk muds ek/; 
fudkydj lqxerkiwoZd dh tk ldrh gSA rqyuk ,d le; fcUnq ij vFkok 
,d le; dh vof/k esa dh tk ldrh gSA mnkgj.kkFkZ nks O;kolkf;d QeksaZ 
^^v^^ rFkk ^^c^^ dh pkyw o"kZ dh fcØh dh rqyuk mudh vkSlr fcØh dh rqyuk 
djds dh tk ldrh gSA bl bdkbZ dh pkyw o"kZ dh fcØh rFkk blh bdkbZ dh 
fiNys o"kZ dh fcØh dh rqyuk fiNys o"kZ rFkk pkyw o"kZ dh fcØh dk vkSlr 
fudky dj dh tk ldrh gSA fdUrq] nks lead dqydksa ds vkSlr dh rqyuk 
djus ds fy, vkSlr dh lax.kuk dh leku fof/k viukbZ tkuh pkfg,A 
mnkgj.kkFkZ] ,d bykds ds yksxksa dh lekarj ek/; vk; dh nwljs bykds ds 
yksxksa dh ef/;dk vk; ls rqyuk djuk ;qfälaxr ugha gSA  

3½  lef"V ds vKkr ekiksa vFkok 
Þçkpyksâ ^ ¼parametes½ ds fo"k; esa vuqeku yxkus ds fy, ge çfrn'kZ ls 
ifjdfyr ewY;ksa ij fuHkZj djrs gSaA bl çfØ;k dks lkaf[;dh; vuqfefr 
¼statistical inference) dgk tkrk gSA ,d çfrn'kZ ls çkIr ek/; lef"V ds 
ek/; dk çkdyu djus esa lgk;d gksrk gSA 

4½ ek/; lax.kuk izca/kdksa dks fu.kZ; 
ysus esa lgk;rk çnku djus ds fy, dh tkrh gSA ;g çk;% ,d la;a= dk 
lkekU; mRiknu] çfrfuf/k fcØh&ifjek.k] dqy mRikfnrk lwpdkad ¼over all 
productivity index½] ewY; lwpdkad vkfn ds fo"k; esa tkuus esa #fp j[krs gSaA 
;s lc ,d ek/; ds vfHk/kku gSaA 

tSlk fd çfl) lkaf[;dhfonksa] ewy rFkk dSUM‚y us lq>ko fn;k gS] ,d vkn'kZ 
ek/; esa fuEufyf[kr fo'ks"krk,¡ gksuh pkfg,%  

1½   ek/; fudkyuk ljy gksuk 
pkfg, rFkk bldh lax.kuk lqxe gksuh pkfg,A 

2½   ,d ek/; fdlh xf.krh; lw= }kjk Li"V :i ls 
ifjHkkf"kr gksuk pkfg, rkfd fofHkUu O;fä;ksa }kjk] tks mldh lax.kuk djus 
dk ç;Ru djrs gSa] ,d gh mÙkj fudky ldsaA bls lax.kuk djus okys O;fä 
ds O;fäxr i{kikr ;k iwoZxzg ij vk/kkfjr ugha gksuk pkfg,A  

3½  ek/; fudkyus ds fy, lead dyd 
dh çR;sd en lfEefyr dh tkuh pkfg,A dksbZ Hkh en NksM+h ugha tkuh 
pkfg, vU;Fkk ek/; dk ewY; cny ldrk gSA 
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4½ 
,d vdsyk pje ewY;] tSls fd ,d vf/kdre ewY; ;k ,d U;wure 

ewY; ek/; dks vuqfpr :i ls çHkkfor dj ldrk gSA ,d cgqr NksVh en 
ek/; ds ewY; dks de dj ldrh gS] rFkk ,d cgqr cM+h en cM+h lhek rd 
blds ewY; dks c<+k ldrh gSA ;fn dksbZ ek/; ,d pje ewY; ds lfEeyu 
vFkok viotZu ls ifjofrZr gks tkrk gS] rks og ml lead dqyd dk 
okLrfod çfrfuf/k ewY; ugha gSA  

5½   ,d ek/; dk vkSj vf/kd chtxf.krh; foospu 
laHko gksuk pkfg,A blls bldh mi;ksfxrk c<+sxhA mnkgj.kkFkZ] ;fn gesa rhu 
,d leku lead dqydksa ds ek/; fn, x, gksa]rks mu rhuksa leadksa dqydksa dk 
la;qä ek/; fudkyuk laHko gksuk pkfg,A  

6½  ek/; dh ,d leku çfrn'khZ fLFkjrk gksuh pkfg,A bldk 
vFkZ ;g gS fd ;fn ge lef"V ls fofHkUu çfrn'kZ ysa] rks fdlh Hkh çfrn'kZ dk 
ek/; yxHkx ogh gksuk pkfg, tks vU; çfrn'kksaZ dk gSA 

ek/;ksa vFkok dsUæh; ço`fÙk ds fofHkUu eki fuEufyf[kr gSa %  

Mathematical Averages

i½    lekarj ek/; ¼Arithmetic Mean½ 

ii½   xq.kksŸkj ek/; ¼GeometricMean½ 

iii½   gjkRed ek/; ¼Harmonic Mean½ 

;s lkjs eki lk/kkj.k vFkok Hkkfjr gks ldrs gSaA  

Averages of Position

i½ ef/;dk ¼Median) 
ii½  foHkktu eku ¼Partition Values½ & prqFkZd ¼Quartiles), 

n”ked¼Decilines½ “kred ¼Percentiles) 
iii½ Hkwf;’Bd ¼Mode½ 

Arithmetic Average

lekarj ek/; dks lekU;r% ek/; ds uke ls tkuk tkrk gSA ;g dsaæh; ço`fÙk dk 
,d eki gS D;ksafd leadksa dh vU; la[;k,¡ blds pkjksa vksj ,d= gksrh gSaA lekarj 
ek/; fudkyus ds fy, fn, x, lead dqyd ds leLr çs{k.kksa ds ewY;ksa ds ;ksx dks 
ml dqyd ds çs{k.kksa dh la[;k ls foHkkftr fd;k tkrk gSA okf.kT;] çca/k] 
vFkZ'kkL=] foÙk] mRiknu vkfn fo"k;ksa esa mi;ksx fd;k tkus okyk ;g loZlkekU; 
ek/; gSA lekarj ek/; dks  Hkh dgk tkrk gSA 
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tSlk fd vki tkurs gSa] ladyu ds i'pkr~ leadksa dks mudh lekurkvksa vkSj 
lkE;rkvksa ds vk/kkj ij fofHkUu oxksaZ esa O;ofLFkr djds oxhZ—r fd;k tkrk gSA 
lekarj ek/; dh lax.kuk voxhZ—r ;k vlekfgr leadksa ¼vlkf/kr leadksa½ rFkk 
oxhZ—r ;k lekfgr leadksa] nksuksa ds fy, dh tk ldrh gSA fdUrq nksuksa çdkj ds 
leadksa dh lax.kuk dh fof/k;k¡ fHkUu gksrh gSaA vkb,] vc ge voxhZ—r rFkk  
oxhZ—r ledksa ds fy, lekarj ek/; dh lax.kuk dh fof/k;ksa dks le>saA lkekU;r% 

‘x’ (bar) �

Ungrouped Data

 tc lead voxhZ—r gksa] vFkkZr~ tc vko`fÙk caVu u fd;k x;k gks] rks 
lekarj ek/; dh lax.kuk cgqr ljy gksrh gSA blds fy, dsoy çs{k.kksa ds lkjs 
ewY;ksa dks tksM+dj] muds ;ksxQy dks çs{k.kksa dh la[;k ls foHkkftr dj fn;k tkrk 
gSA bldh O;k[;k vkSj vfHkO;fä ,d lw= ds :i esa fuEu çdkj ls dh tk ldrh 
gSA  

� =
X� + X� +  … … +  X�

�
 

tgk¡ � ¼x n.M½ xn] pj dk lekarj ek/; gS] x1, x2,…………xn,pj ds 
fofHkUu ewY; gSa] rFkk n çs{k.kksa dh dqy la[;k gSA  

bl lw= dk ljyhdj.k fuEu çdkj ls fd;k tk ldrk gS % 

� =
∑ X

�
 

tgk¡ ∑ % ¼ftls flXek i<+k tkrk gS½ ,d xzhd çrhd gS tks x ds leLr ewY;ksa 

ds ;ksx dks lwfpr djrk gSA 

∑ �   voyksd ds ewY;ksa dk ;ksx gS(  n voyksduksa dh la[;k gSA  

∑ � ); 2½ lEiw.kZ 
voyksdu la[;k Kkr djsa (n) ( 3½ lw= dk iz;ksx djsaA 

,d fdjkuk LVksj ik¡p fHkUu mRikn csprk gSA bu mRiknksa esa ls 
çR;sd dh fcØh ij çfr bdkbZ ykHk uhps fn;k x;k gSA vkSlr ykHk Kkr dhft,A  

mRikn 1 & 4 #-  

mRikn 2 & 9 #-  

mRikn 3 & 6 #- 

mRikn 4 & 2 #-  

mRikn 5 & 9 #- 

 vkSlr ykHk fuEu çdkj ls Kkr fd;k tk ldrk gS% 
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� =
∑ X

�
 

=
4 + 9 + 6 + 2 + 9

5
 

=
30
5

 

= 6 :i;s  

 tc fn, x, leadksa esa çs{k.kksa ds ewY; vR;f/kd gks vFkok fHkUuksa esa gksa] 
rc bl fof/k dks viuk;k tk ldrk gSA ;g fof/k bl rF; ij vk/kkfjr gS fd 
,d Js.kh ds O;fäxr çs{k.kksa ds muds ek/; ls fopyuksa dk chtxf.krh; ;ksx 
¼Algebric sum½ lnk 'kwU; gksrk gSA mnkgj.kkFkZ 8] 14] 16] 12 vkSj 20 dk lekarj 
ek/; 14 gSA buesa ls çR;sd en dk lekarj ek/; ls varj &6]0] +2] &2]+6 gksxk] 
rFkk budk ;ksx 'kwU; gS % ;g lnk lR; gSA 

i½  dksbZ dfYir lekarj ek/; A ¼Assumed Mean½ yhft, ftlls enksa dk 
fopyu Kkr fd;k tk,A ii½ çR;sd O;fäxr ewY; ¼x½ dk bl dfYir ek/; 
ls fopyu vFkkZRk d=x-A dk ifjdyu dhft,A iii½ leLr fopyuksa dk 
;ksx dhft, ftls d∑ ¼flXek d½ dgk tkrk gSA iv½ fuEufyf[kr lw= }kjk 

lekarj ek/; dk ifjdyu dhft,A  

� = � +  
∑ �

�
 

tgk¡] � ¾ x pj dk lekarj ek/;  

A ¾ dfYir lekarj ek/;  

∑ � ¾ çR;sd O;fäxr ewY; ds dfYir ek/; ls fopyuksa dk ;ksxQy  

n ¾ çs{k.kksa dh la[;k 

10 foØsrkvksa }kjk LdwVjksa dh ekfld fcØh uhps çLrqr dh xbZ gSA 
çfrekl vkSlr fcØh ifjdfyr dhft,A  

foØsrk %  1 2 3 4 5 6 7 8 9 10 

fcØh : 23 8 14 31 6 28 11 27 32 46 

Dealer Sales (x) d = x – A 
1 23 – 2 
2 8 – 17 
3 14 – 11 
4 31 – 6 
5 6 – 19 
6 28 3 
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 7 11 – 14 
8 27 2 
9 32 7 

10 46 21 
n = 10  ∑d = – 24 

Assumed mean A = 25 

∑d = – 24  

n = 10 

� = A +
∑ d
�

 

    = 25 +
–  24
10

= 25 –  2.4 

    = � = 22.6 

LdwVjksa dh vkSlr fcØh ¾ 22-6 

Grouped Data

pjksa dks fofPNUu pjksa rFkk vfofPNUu pjksa ds :i esa oxhZ—r fd;k tk ldrk gSA 
vfofPNUu pjksa ds fy, cuk, x, vko`fÙk caVu dks vlrr caVu ¼discrete 
distribution) rFkk vfofPNUu pjksa ds fy, cuk, x, vko`fÙk caVu dks lrr caVu 
dgk tkrk gSA bu nks çdkj ds caVuksa ds fy, lekarj ek/; dk ifjdyu djus dh 
fof/k;k¡ fHkUu gSaA vkb,] vc bu fof/k;ksa dk v/;;u djsaA 

Arithmatic Mean for Discrete 
Series

 bls izR;{k fof/k Hkh dgrs gSA bl fof/k ds varxZr lewfgr leadksa dk 
lekUrj ek/; fuEu lw= }kjk çkIr fd;k tk ldrk gS % 

� =
���� +  ����+. . . ����

�� +  ��+ . . . ��
 

tgk¡ ��, ��, �� vkfn Øe'k% oxZ 1] 2] 3 vkfn ds pjksa ds ewY; dks crkrs gSaA blh 
çdkj ��, ��, ��, vkfn Øe'k% oxZ 1] 2] 3 vkfn dh vkof̀Ùk dks funsZf'kr djrs gSaA 
���� çFke oxZ dh vko`fÙk �� rFkk ml oxZ esa pj ds ewY; ¼��½ xq.kuQYk dks 
crkrs gSaA ����, ����.... �� �� Hkh blh vFkZ dks lwfpr djrs gSaA blh çdkj ∑�, �� 

ls �� rd dk ;ksxQy gSA bls n ls Hkh iznf”kZr djrs gSA 

bl lw= dks ljy cuk;k tk ldrk gS%  � = ∑��
∑�

 �� ∑��
�

 

tgk¡  � = vkof̀Ÿk  � pjksa dk eku gS 

1½  izR;sd LrEHk ds vkof̀Ÿk dks muds pjksa ds ewY;ksa ls xq.kk djds dqy ;ksx Kkr 
djsa ∑fx;           
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2½  vko`fRr dk dqy ;ksx ¼∑� vFkok n½ Kkr djsa(  3½  lw= dk iz;ksx djsaA 

 bls y?kq fof/k Hkh dgrs gSa] tc fn, x, vkof̀Ùk caVu esa oxksaZ dh la[;k 
cM+h gksrh gS] rc bl fof/k dks vf/kekU;rk nh tkrh gSA bl fof/k esa Hkh yxHkx 
ogh fØ;kfof/k viukbZ tkrh gS tSlh fd voxhZ—r leadksa ds fy, viukbZ tkrh 
gSA bl fof/k esa fuEufyf[kr ix pj.k gSaA  

i½ ,d dfYir lekarj ek/; ¼A½ yhft,A ii½ bl dfYir lekarj ek/; ls x pj 
ds fopyu Kkr dhft, rFkk mls d = x – A }kjk iznf'kZr dhft,A fdlh Hkh ewY; 
dks dfYir lekarj ek/; ds :i esa fy;k tk ldrk gS] fdUrq fn, x, caVu esa 
chpksa chp fLFkr oxZ esa x pj ds ewY; dks pquk tkuk pkfg,A  iii½ fopyuksa ¼d½ 
dks muls lacaf/kr oxZ vkof̀Ùk;ksa ¼f½ ls xq.kk djds rFkk mudk ;ksx djds ∑fd  
çkIr dhft,A iv½ dqy vkof̀Rr;ksa dk ;ksx ¼∑� vFkok n½ Kkr dhft;s( v½ lekarj 
ek/; ¼�̅ ½ fudkyus ds fy, lw= dk iz;ksx dhft;sA bl fof/k ds varxZr lekarj 
ek/; dk ifjdyu fuEu lw= }kjk fd;k tkrk gSA 

� = A + ∑��
∑�

 �� � = � + ∑��
�

 ; tgk¡ A ¾ dfYir lekarj ek/;A 

∑� ¾ enksa dh dqy la[;k ftls ^n^ }kjk Hkh funf'kZr fd;k tk ldrk gSA 

∑�� fopyuksa ¼ d = x – A ½ dks muls lacaf/kr oxZ vko`fÙk;ksa ls xq.kk djds çkIr 
xq.kuQy dk dqy ;ksxA 

vkb, vc ge ,d mnkgj.k ¼mnkgj.k 3½ ysdj v/;;u djsa fd bu nksuksa fof/k;ksa 
ds varxZr lekarj ek/; dk ifjdyu fdl çdkj fd;k tkrk gSA 

nksuksa fof/k;ksa dk mi;ksx djrs gq, fuEu leadksa dk lekarj ek/; 
ifjdfyr dhft,%  

vad%    10  20  30  40  50  60  70 80 

fo|kfFkZ;ksa dh la[;k% 8  21  23  17 -  15  9  5 2 

x f 
d = x – 40 fd fx 

10 8 – 30 – 240 80 

20 21 – 20 – 420 420 

30 23 – 10 – 230 690 

40 17 0 0 680 

50 15 10 150 750 

60 9 20 180 360 

70 5 30 150 350 

80 2 40 80 160 

Total ∑f = 100  ∑fd = –330 ∑fx = 3,670 
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 bl fLFkfr esa dkYifud lekarj ek/; ¼A½ 40 gSA 

� =  ∑��
�

= �,���
���

= 36.70 marks 

� =  � + ∑��
�

= 40 + ����
���

= 40 − 3.30 = 36.70 marks 

Arithmetic Mean for Continuous 
Series

lrr Jsf.k;ksa ds fy, ¼vFkkZr~ tc leadksa dk oxhZdj.k oxkZUrjksa ds vuqlkj fd;k 
x;k gks½] lekUrj ek/; fuEufyf[kr fof/k;ksa }kjk ifjdfyr fd;k tk ldrk gSA  

  bl fof/kdks izR;{k dgrs gSA tc lead oxkZUrjksa ds vuqlkj oxhZ—r 
fd, tkrs gSa] rks vkidks leLr enksa ds ewY; Kkr ugha gksrsA vki dsoy ;g tkurs 
gSa fd fofHkUu lewgksa ls lacaf/kr en vius&vius oxkZUrjksa esa fc[kjs gq, gSaA vr% 
dqy ewY; dk ifjdyu djus ds fy, vki ;g eku ysrs gSa fd ,d oxkZUrj dh 
leku ensa ml  lewg esa ,d leku fc[kjh gqbZ gSaA bldk rkRi;Z ;g gS fd 
ifjdyu ds fy, vki- ;g eku ldrs gSa] fd ,d lewg ls lEcfU/kr enksa ds ewY; 
ml lewg ds e/; fcUnq ds cjkcj gSA lrr Js.kh dh fLFkfr esa] oxkZUrjksa dks cnyus 
ds fy, fofHkUu oxkZUrjksa ds e/; fcUnqvksa dh lax.kuk dh tkrh gSA ,slk fd;s tkus 
ds ckn lrr Js.kh rFkk vlrr Js.kh esa dksbZ vUrj ugha jg tkrkA bl voLFkk ds 
ckn lekarj ek/; dh lax.kuk dh fof/k ogh gS tSlh fd vlrr Js.kh dh fLFkfr esa 
mi;ksx dh tkrh gSA vlrr Js.kh dh fLFkfr esa mi;ksx dh tkus okyh nks fof/k;k¡ 
;gk¡ Hkh mi;ksx dh tk ldrh gSaA fdUrq lekos'kh oxkZUrjksa rFkk viothZ oxkZUrjksa 
nksuksa ds fy, mi;ksx dh tkus okyh fof/k;k¡ ,d leku gkasxhA bl fof/k ds vUrxZr 
lekUrj ek/; fuEufyf[kr lw= dk mi;ksx djds çkIr fd;k tkrk gSA 

� =
∑fm
∑f

 �� � =
∑fm

n
 

tgk¡ m ,d oxZ dk e/; ewY; gSA  � lekarj ek/; gS( vkSj � vkof̀Ÿk gSA  

 bl fof/k ds vuqlkj igys çR;sd oxZ ds e/;ewY; rFkk mldh 
vkof̀Ùk] dk xq.kuQy fudkfy;s] rFkk fQj mu xq.kuQyksa dk ;ksx djds  ∑fm 
Kkr dhft;s] rFkk bls vkof̀Ùk ds ;ksx ¼∑f ½ ls Hkkx nhft;sA  

 bls y?kq fof/k Hkh dgrs gSaA d çkIr djus dh fof/k esa FkksM+k ifjorZu 
djds ogh lw= ftldk mi;ksx vlrr Js.kh ds fy, fd;k x;k Fkk] ;gk¡ Hkh 
mi;ksx fd;k tk ldrk gSA ;gk¡ dfYir lekUrj ek/; ls e/;ewY;ksa ds fopyu 
¼vFkkZr d = m – A ½ Kkr fd;s tkrs gSaA 

� = A +
∑fd
∑f

 �� � = � +  
∑fd

n
 

tgk¡ �  dfYir ek/; gS(  �  vkof̀Ÿk gS  �  fopyu gSA  

1½ izR;sd oxkZUrj ¼m½  dh e/; fcUnq Kkr djsa( 2½ fdlh ,d e/; fcUnq dks 
dfYir ek/; eku ysa ¼YkxHkx chp ds dfYir ek/; ekuuk pkfg,½( 3½ izR;sd 
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e/; fcUnq ls dfYir ek/; ?kVk;as (m –A) = d. 4½ vkof̀Ÿk dk dqy ;ksx vFkkZr~ 
∑f vFkok n Kkr djsa( 5½ lw= dk iz;ksx djsaA 

 Step-deviation method  ;fn dfYir lekarj 
ek/; ls fopyuksa dk dksbZ mHk;fu"B xq.kd ¼Common factor½ gSa] rks fopyuksa ds 
vkdkj dks bl mHk;fu"B xq.kd ¼c½ ls Hkkx nsdj vkSj NksVk fd;k tk ldrk gSA 
bu in fopyuksa dk �� vFkkZr~ �� = (m –A) ÷ c }kjk funf'kZr fd;k tkrk gSA 
fQj lekUrj ek/; fuEu çdkj ls fudkyk tkrk  

� = A +
∑f�� 

∑f
× � �� � = � +  

∑f�� 
n

 × � 

tgk¡ �  dkfYir ek/; gS( �  vkof̀Ÿk gS �� = (m –A) gS( ∑f  dqYk vko`fŸk;ksa dk ;ksx 
gS ¼n½A  

fVIi.kh% ;fn lkjs oxkZUrj cjkcj gSa] rks oxkZUrj mHk;fu"B xq.kd gksxkA 

1½ izR;sd oxkZUrj dk e/; fcUnq Kkr djsa ¼m½ vkSj mudsa ls dfYir ek/; ¼A½  
fudkysa 

2½ izR;sd e/; fcUnq ls dfYir ek/; dks ?kVkdj  d Kkr djsa ¼d = (m –A))  

3½ mHk;fu’B xq.kd ¼c½ Kkr djsa rFkk mi;qZDr fudkys x, d dks mHk;fu’B 

xq.kd ls Hkkx nsdj �� Kkr djsa ��1 =  
d

c
� ; 

4½ �� dks muds lkeus dh vko`fŸk;ksa ls xq.kk djsa rFkk mldk dqy ;ksx fudkysa 
∑f��. 

5½ vkof̀Ÿk;ksa dk dqy ;ksx ∑f vFkok n Kkr djsaA 

6½ in fopyu fof/k dk lw= iz;ksx djsaA 

,d dEiuh ds 50 foØsrkvksa dh lkIrkfgd fcØh uhps nh xbZ gSA 
izR;{k fof/k] y?kq fof/k rFkk in&fopyu fof/k viukrs gq, lekUrj ek/; dk 
ifjdyu dhft;sA  

  0-5 5-10 10-25 25-50 

: 3 6 25 10 



 

 
31

 

Rs. 
‘000s 

  

(f) 

 
(m) 

 
(m-17.5) 

(d) 

 

�� =
� − ��. � 

�  

fm fd f�� 

0-5 3 2.5 – 15 – 3 7.5 – 45 – 9 

5-10 12 7.5 – 10 – 2 90.0 – 125 – 24 

10-25 25 17.5 0 0 437.5 0 0 

25-50 10 37.5 20 4 375.0 200 40 

Total     ∑f = 50     ∑fm = 910 ∑fd = 35 ∑fd1 = 7 

fopyu LrEHk ls lkQ irk pyrk gS fd dfYir lekarj ek/; ¼A½17-5 gS] rFkk 
mHk;fu"B xq.kd ¼c½ 5 gSA 

� = ∑��
�

 ; ∑fm =910, n = 50 

� =  
910
50

= 18.2 

fcfØ;ksa dk ek/; 18-2 #- gtkj izfr LkIrkg gSA 

mijksDr mnkgj.k esa ¼mnkgj.k 4½ ;g LIk’V gS fd dfYir lk/; 17-5 gSA 

vc] 

� = � +  
∑f�� 

n
  

 A= 17.5, ∑fd = 35, n = 50 

 

� = 17.5 +  
35
50

= 18.2 

(Common factor c) 

vc] � = � +  ∑��� 
�

 × � 

� = 17.5 +  
7

50
× 5 

= 17.5 + 0.7 = 18.2 

fcØh dk lekUrj ek/; 18-2 gtkj #i;s çfr lIrkg gSA 

mijksDr mnkgj.k ls ;g Li’V gS fd lekarj ek/; dh rhuksa fof/k;ksa ls ,d gh 
mŸkj izkIr gksrk gS] in fopyu fof/k esa U;wure x.kuk dh vko”;drk gksrh gS 
gkykafd fof/k 1 lcls ljy gSA ;fn vko`fŸk;k¡ o`gr gS vkSj lkFk gh muds e/; 
fcUnq Hkh o`gr gS rks ,slh fLFkfr esa fof/k 3 lcls mi;qDr gksxhA 
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uhps fn, x, leadksa ls ;kEVks e'khu ¼d½ ds deZpkfj;ksa }kjk fd;s 
x, dke ds ?k.Vksa dk lekarj ek/; Kkr dhft;sA 

 

36.0 - 37.8 6 

37.8 - 39.6 7 

39.6 - 41.4 24 

41.4 - 43.2 7 

43.2 - 45.0 2 

45.0 - 46.8 4 

Total 50 

lcls igys leLr oxksaZ dk e/; ewY; ¼m½ fudkfy;s rFkk dfYir lekUrj 
ek/; ^A^ ¼vFkkZr 42-3½ ls mudk fopyu Kkr dhft;sA mHk;fu’B xq.kkad ^c^ 1-8 
gS tks fd fofHkUu lewgksa ds oxkZUrj ds cjkcj gSA 

 

 

m f m −A 
(� − ��. �) 

d1 = (m-A)/C 
��

=
� − ��. � 

�. �
 

f�� 

36.0 - 37.8 36.9 6 – 5.4 – 3 – 18 

37.8 - 39.6 38.7 7 – 3.6 – 2 – 14 

39.6 - 41.4 40.5 24 – 1.8 – 1 – 24 

41.4 - 43.2 42.3 7 0 0 0 

43.2 - 45.0 44.1 2 + 1.8  1  2 

45.0 - 46.8 45.9 4 + 3.6  2  8 

Total  ∑f = 50   ∑fd1 = 46 

 

� = � +  
∑f�� 

n
 × � 

 
� = 42.3 + ���

��
× 1.8  = 42.3 + (−0.92) × 1.8 = 42.3 − 1.656 =

40.644 

fd;s x, dke ds ?k.Vksa dk lekUrj ek/; 40-644 ?k.Vs gaSA vki ns[k ldrs gSa fd 
tc lkjs oxkZUrj ,d cjkcj gSa] rks ewY; 1] 2] 3--------- rFkk &1 ¼&2½ &3------------- 
vkfn gksaxsA fdUrq tc oxkZUrj ,d cjkcj ugha gksrs rks d1 ewY;ksa dk Øfed 
la[;kvksa esa gksuk vko';d ugha gSA ,slh fLFkfr esa ;g vko';d gksrk gS fd LrEHk 
m&A cuk;k tk, vkSj fQj ^c^ ls Hkkx fn;k tk, fdUrq tc lkjs oxkZUrj ,d 
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 cjkcj gksa] rks m&A LrEHk dks fy[kus ls cpk tk ldrk gS] rFkk lh/ks gh d] ewY;ksa 
dks fy[kk tk ldrk gSA 

;gk¡ ;g /;ku nsus dh ckr gS fd vxj oxkZUrj lekos”kh gS rks mUgsa viothZ 
oxkZUrj esa ifjofrZr djus dh vko”;drk fuEufyf[kr ds x.kuk esa ugh gSa% lekUrj 
ek/;] xq.kksRrj ek/; rFkk gjkRed ek/;A D;ksafd buds e/; fcUnq leku jgrs gS] 
ysfdu ekf/;dk vkSj Hkwf;’Bd dh x.kuk esa lekos”kh oxkZUrj dks viothZ esa 
ifjofrZr djus dh vko”;drk gksrh gSA 

1½ i½ ;fn dfYir ek/; 12 ls fy;s x, 6 inksa ds fopyu dk ;ksx &6 gS] rks 
mudk lekUrj ek/; Kkr dhft;sA 

ii½  lrr Js.kh ds lewfgr leadksa ds lekUrj ek/; dh lax.kuk ds fy;s 
ç;ksx fd;s tkus okys lw=ksa dks fyf[k,A 

iii½  tc Hkh lEHko gks in&fopyu fof/k dks vf/kekU;rk nh tkuh pkfg;sA 
D;ksa \ 

iv½  ;fn fdlh fn;s x, lead dqyd ds fy, � = 33, ∑fd1 = – 20, ∑f = 
100] rFkk c ¾ 10] rks dfYir lekUrj ek/; Kkr dhft;sA 

v½  lewfgr leadksa ls lekUrj ek/; dh lax.kuk djrs le; ge dkSu lh 
cM+h ekU;rk djrs gSa \ 

2½  ,d uxj esa ckjg ifjokjksa dh ekfld vk; uhps nh xbZ gSA lekUrj ek/; 
dk ifjdyu dhft;sA 

: 1 2 3 4 5 6 7 8 9 10 11 12 

ekfld vk; 

¼#i;ksa esa½ 

: 280 180 96 98 104 75 80 84 100 75 600 200 

3½  ckjg Øfed eklksa esa ,d e'khu ds ifjpkyd }kjk mRikfnr vLoh—r 
bdkb;ksa dh la[;k 82] 74] 65] 67] 62] 73] 68] 63] 65] 62] 69] vkSj 66 FkhA 
crkb;s fd % 

i½  vLoh—r bdkb;ksa dh vkSlr la[;k D;k Fkh \ 

ii½  bl ek/; ls fopyuksa dk ;ksx D;k gS \ 

4½  oSdfYid fof/k;ksa dk mi;ksx djds fuEufyf[kr leadksa dk lekUrj ek/; 
ifjdfyr dhft;sA 

100-105 200 

105-110 210 

110-115 230 
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115-120 320 

120-125 350 

125-130 320 

130-135 410 

135-140 320 

140-145 280 

145-150 210 

150-155 160 

155-160 90 

5½  fuEufyf[kr vko`fÙk caVu dk in fopyu fof/k }kjk lekarj ek/; Kkr 
dhft;sA  

oxkZUrj % 15 & 25]  25 &35] 35 & 45]  45 & 55]    55&65]    65 &75  

vkof̀Ùk%     4         11     19         14          8   2 

(Weighted Arithmetic Mean

vkius fofHkUu çdkj ds lead dqydksa ds fy,- lekarj ek/; dh lax.kuk djus dh 
fofHkUu fof/k;ksa dk v/;;u dj fy;k gSA bu lHkh fof/k;ksa esa geus ;g ekuk gS fd 
fn;s x, lead dqyd dh lkjh enksa dk egRo cjkcj gSA fdUrq çR;sd ifjfLFkfr esa 
,slk gksuk vko';d ugha gSA O;kogkfjd ifjfLFkfr;ksa es de ensa nwljh enksa dh 
vis{kk vf/kd egRoiw.kZ gksrh gSaA mnkgj.kkFkZ fdlh oxZ dk fuokZg lwpdkad ¼cost of 
living index½ cukrs le; muds }kjk miHkksx dh tkus okyh oLrqvksa dk egRo 
vyx&vyx gks ldrk gSA ,slh oLrqvksa ds ewY;ksa dk lk/kkj.k lekarj ek/; muds 
thou&;kiu ds iSVuZ dk ;FkkFkZ fp= izLrqr ugh dj ldsxkA ,slh ifjLFkfr;ksa esa 
fofHkUu oLrqvks ds Hkkj fu;r fd;s tkrs gSa] rFkk ,d Hkkfjr lekarj ek/; fudkyk 
tkrk gSA ,d dkj[kkus esa tgk¡ fuekZ.k ykxr fudkyuh gks] ogk¡ ,d Hkkfjr 
lekUrj ek/; vf/kd mi;qä gS 

Hkkfjr lekUrj ek/; dh lax.kuk dk lw= fuEufyf[kr gS% 

�� =  
∑wx
∑w

 

Tkgk¡ � Hkkfjr lekarj ek/; gS(  ∑wx Hkkjks ¼w½ vkSj muds pjksa ¼x½ ds xq.kuQYk 
dk dqy ;ksx gS( ∑w Hkkjks dk dqy ;ksx gSA 

  1½ ;fn Hkkj u fn, x, gks rks fLFkfr ds vuqlkj ;kn`fPNd Hkkj iznku djsa(  
2½  Hkkjksa ¼w½ dks muds pjksa ¼x½ ls xq.kk djsa rFkk mudk dqy ;ksx ∑wx  Kkr 
djsa( 3½ Hkkjks dk dqy ;ksx ¼∑w) Kkr djsa(  4½ lw= dk Ikz;ksx djsaA 
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 Hkkfjr lekarj ek/; dh lax.kuk esa eq[; dfBukbZ Hkkjksa ds pquko ls lacaf/kr gSA ;s 
Hkkj okLrfod vFkok vuqekfur gks ldrs gSaA ;fn okLrfod Hkkj miyC/k gksa rks 
mudk mi;ksx fd;k tkuk pkfg,A ;fn miyC/k ugha gSa rks ifjfLFkfr ds vuqlkj 
dqN ;k ;k–fPNd ¼arbitary½ Hkkj fu;r fd, tk ldrs gSaA 

oLrqvksa] v] c vkSj l ds ewY;ksa esa Øe'k% 40%] 60% rFkk 90% of̀) 
gqbZ gSA oLrq v oLrq l ls 6 xq.kk vf/kd egRoiw.kZ gS rFkk oLrq c oLrq l ls rhu 
xq.kk vf/kd egRoiw.kZ gSA bu rhuksa oLrqvksa ds vkSlr ewY;ksa esa fdruh o`f) gqbZ gS \ 

pw¡fd ewY;ksa esa vkSlr o`f) dk fu'p; djuk gS- vr% ewY;ksa esa o`f) dh 
la[;kvksa dks x ds :i esa fn[kk;k x;k gSA v] c] l dk lkis{k egRo 6 % 3 % 1 gSA 
vr% bu la[;kvksa dks Hkkj ‘w’ ds :i esa fy;k tk,xkA 

 
(x) 

Hkkj 

 (w) 
wx 

A 40 6 240 

B 60 3 180 

C 90 1 90 

Total  ∑w= 10 ∑wx = 510 

Hkkfjr lekarj ek/; 

 =  ∑��
∑�

  

            =  ���
��

= 51% 

ewY;ksa esa çfr'kr o`f) 51% 

;g ns[kk tk ldrk gS fd lax.kuk ds mís'; ds fy, enksa ds Hkkjksa dks mlh çdkj 
ç;qä fd;k tkrk gS tSls dh vkòfÙk;ksa dks fd;k tkrk gSA fdUrq okLro esa Hkkj 
vkof̀Ùk ugha gksrsA vkof̀Ùk dk vFkZ leadksa esa ,d  en dks gksus okyh iqujkof̀Ùk dh 
la[;k gS] tcfd Hkkj dsoy fofHkUu enksa ds lkis{k egRo dks crkrs gaSA Hkkj okLro 
esa] leadksa esa dsoy ,d ckj gh ik;s tkrs gSaA 

Hkkfjr lekUrj ek/; dks Hkkfjr ek/; ¼weighted average½ Hkh dgk tkrk gSA tSlk 
fd igys crk;k tk pqdk gS fd lkaf[;dh esa ek/; 'kCn dsUæh; çof̀Ùk ds vU; 
ekiksa] tSls xq.kksÙkj ek/; rFkk gjkRed ek/; ds fy;s mi;ksx fd;k tkrk gSA vr% 
O;kid n`f"V ls Hkkfjr xq.kksRrj rFkk gjkRed ek/; Hkh lfEefyr gSA  

ek/; lk/kkj.k lekUrj ek/; ls fHkUu gSA 
D;ksafd blesa ge Hkkjksa dk ç;ksx djrs gSaA Hkkfjr lk/kkj.k ek/; ds chp ijLij 
lca/k fuEu çdkj ls gSaA  

1- ;fn lkjs enksa dks cjkcj dk egRo fn;k tk, rks Hkkfjr ek/; lk/kkj.k ek/; 
ds cjkcj gksxkA 
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2- ;fn cM+h enksa dks cM+s Hkkj rFkk NksVh enksa dks NksVs Hkkj fn, tk,¡ rks Hkkfjr 
ek/; lk/kkj.k ek/; ls vf/kd gksxkA  

3- ;fn cM+h enksa dks NksVs Hkkj rFkk NksVh enksa dks cM+s Hkkj fn, tk,¡ rks Hkkfjr 
ek/; lk/kkj.k ek/; ls de gksxkA 

% bl ijLij laca/k dks HkyhHkk¡fr le>us ds fy, dqN mnkgj.k fy, tk 
ldrs gSaA vkb,] mnkgj.k 6 dks ,d ckj fQj ysaA bl ckj ge Hkkjksa ds 
fuEufyf[kr nks dqydksa dks ysdj ewY;ksa esa vkSlr o`f) Kkr djsaA  

v %c %l  1   : 3   : 6 ds leku  dqyd  w1 

v %c %l 10 : 10 : 10 ds leku  dqyd w2 

 
çfr'kr 
o`f) 

x 

çFke dqyd ds fy,  f}rh; dqyd ds fy, 

w1 xw1  w2 xw2 

A 40 1 40  10 400 

B 60 3 180  10 600 

C 90 6 540  10 900 

 ∑x= 190 ∑w1= 10 ∑xw1= 760  ∑w2= 30 ∑xw2= 1900 

1) çFke dqyd ds fy, =  ∑��
∑�

= ���
��

=  76%  

2) f}rh; dqyd ds fy,=  ∑��
∑�

= ����
��

=  63.3% 

3) lekUrj ek/; =  ∑�
�

= ���
�

= 63.3% 

;fn ge /;kuiwoZd ifj.kkeksa dh rqyuk djsa] rks gesa fuEufyf[kr ckrsa irk pysaxhA  

i½  Hkkj dqyd 2 ds varxZr] lkjh oLrqvksa dks leku Hkkj fn, x, gSaA ;gk¡ Hkkfjr 
ek/; ¼63-3½ lk/kkj.k  ek/; ¼63-3½ ds cjkcj gSA  

ii½ Hkkj dqyd 1 ds varxZr] cM+s ewY; 90 dks cM+k Hkkj 6 rFkk NksVh en 40 dks 
NksVk Hkkj 1 fn;k x;k gSA ;gk¡ Hkkfjr ek/; ¼76½ lk/kkj.k ek/; ¼63-3½ ls 
vf/kd gSA  

iii½ Hkkjksa ds ewY; dqyd ds varxZr ¼mnkgj.k 6 ns[ksa½ cM+s ewY; 90 dks NksVk Hkkj 
1 rFkk NksVs ewY; 40 dks cM+k Hkkj 6 fn;k x;k FkkA ml fLFkfr esa Hkkfjr ek/; 
¼51½ lk/kkj.k ek/; ¼63-3½ ls de FkkA  

Hkkfjr ek/; ds ;s rhu xq.k ¼tks fd gj çdkj ds Hkkfjr ek/; ds fy, lR; gSa½ 
fuEufyf[kr rF; dh vksj ladsr djrs gSaA Hkkfjr ek/; u dsoy enksa dk ek/; gS 
oju~ ;g nks oLrqvksa dk ek/; nsrk gS % ¼i½ enksa dk vkSlr] rFkk ¼ii½ en Hkkj.k 
¼weight½ ds iSVuZ ls fdl çdkj çHkkfor gksrs gSaA vr% tc en vleku egRo ds 
gksa] rks mfpr vkSlr Kkr djus ds fy, Hkkfjr ek/; dk ifjdyu vfuok;Z gSA 
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Hkkfjr lekUrj ek/; fuEufyf[kr voLFkkvksa esa eq[;r% mi;ksxh gSaA %  

1-  tc fn, x, en vleku egRo ds gksaA  

2-  tc mu çfr'krrkvksa dk vkSlr fudkyuk gks tks gj ¼denominater½ esa enksa 
dh fHkUu la[;k ysdj  laxf.kr fd, x, gksaA  

3-  tc lkaf[;dh; ekiksa] tSls cgqr ls lewgksa ds ek/;ksa] dks la;ksftr djuk gksA  

Hkkfjr lekarj ek/; dk mi;ksx fuEufyf[kr ifjfLFkfr;ksa esa fo'ks"k :i ls fd;k 
tkrk gSA  

1- lwpdkadksa ds fuekZ.k esaA  

2- ekufdr tUe rFkk e`R;q njksa dh lax.kuk esaA  

3- tgk¡ e'khuksa dh {kerk fHkUu gks] ogk¡ çfr e'khu mRiknu Kkr djus ds fy,A  

4- ,d QSDVjh ds dq'ky] v/kZdq'ky rFkk vdq'ky Jfedksa dh vkSlr etnwjh dk 
fu'p; djus esaA 

Properties of Mean

vkius lekUrj ek/; ds vFkZ rFkk mldh lax.kuk dh fof/k;ksa dk v/;;u dj fy;k 
gSA vkius ;g Hkh v/;;u dj fy;k gS fd ,d Hkkfjr lekUrj ek/; lk/kkj.k 
lekUrj ek/; ls fdl çdkj fHkUu gSaA vkb;s] vc ge lekUrj ek/; ds eq[; xq.kksa 
dk v/;;u djsaA 

1½ vyx&vyx enksa ds lekUrj ek/; ls fopyuksa dk ;ksx lnk 'kwU; gksrk gS] 
vFkkZr, ∑ (x - �  )  = 0- bldh O;k[;k fuEu mnkgj.k esa dh xbZ gSA 

x (x - � ) 

5 – 1 

6 0 

7 1 

9 3 

3 – 3 

30 ∑ (x - � ) = 0 

� = ∑ x/n = 30/5 = 6 

bl mnkgj.k esa vki ns[ksaxs fd /kukRed fopyuksa dk ;ksx _.kkRed fopyuksa 
ds ;ksx ds cjkcj gSA blhfy, lekUrj ek/; dks xq#Ro dk dsUæ ¼centre of 
gravity½ Hkh dgk tkrk gSA ;g lc çdkj ds leadksa ds fy, lR; gS pkgs os 
oxkZUrjksa lfgr gksa vFkok oxkZUrjksa ds fcukA  

2½ lekUrj ek/; ls fopyuksa ds ;ksx dk oxZ U;wure gksrk gS] vFkkZr~ ;g lnk 
fdlh vU; ewY; ls fy, x, fopyuksa ds ;ksx ls de gksrk gSA vU; 'kCnksa esa 
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∑(x – X)� lnk U;wure gksrk gSA Åij fn;s x;s mnkgj.k dks ysdj ge bl 
rF; dh tk¡p dj ldrs gSaA 

lekUrj ek/; ls fopyuksa dk 
oxZ  

 (x = 6) 

 fdlh vU; ewY; tSls 5 ls 
fopyuksa dk oxZ 

 

x (x – �) (x– �)�  X (x– 5) (x – 5)� 

5 – 1 1  5 – 1 0 

6 0 0  6 0 1 

7 1 1  7 1 4 

9 3 9  9 3 16 

3 – 3 9  3 – 3 4 

  20    25 

blls Li"V gS fd ∑( � −  �)� <  ∑( � −  5)�  

3½  ;fn enksa dh la[;k rFkk lekUrj ek/; nksuksa Kkr gksa] rks enksa dk ;ksx 
lekUrj ek/; dks enksa dh la[;k ls xq.kk djds çkIr fd;k tk ldrk gSA  

vFkkZr ∑x = n� tgk¡ n enksa dh la[;k gSA  

bl xq.k dk cM+k O;kogkfjd egRo gSA  mnkgj.k fy, ;fn ge ;g tkurs gSa 
fd ,d QSDVjh esa Jfedksa dh la[;k 100 gS rFkk mudh ekfld vkSlr etnwjh 
400 #i;s gS rks ge lqxerkiwoZd ml QSDVjh }kjk nh tkus okyh dqy ekfld 
etnwjh dks Kkr dj ldrs gS tks fd 400 × 100 ¾ 40]000 #i;s gksxhA  

4½  ;fn ge fdlh ,sls ,d çs{k.k dks lfEefyr dj ysa ;k fudky nsa tks fd ek/; 
ds cjkcj gS] rks lekarj eka/; ij dksbZ çHkko ugha iM+rkA  

5½ ;fn pj ds çR;sd ewY; dks fdlh fLFkjkad (c) }kjk c<+k ;k ?kVk fn;k tk,] 
rks lekarj ek/; Hkh }kjk c<+ ;k ?kV tkrk gSA blh çdkj tc ‘x^ pj ds 
ewY;ksa dks ,d fLFkjkad] eku yks k }kjk xq.kk fd;k tkrk gS] rks lekarj ek/; 
Hkh mlh la[;k  k ls xqf.kr gks tkrk gSA  

mnkgj.kkFkZ] fiNys mnkgj.k dks yhft;s] çR;sd çs{k.k esa 2 tek dhft, rFkk 
muesa ls çR;sd dks 3 ls xq.kk dhft;sA vc u;k ek/; ¼ewy lekUrj ek/; + 2) 
× 3 = (6 + 2) × 3 = 24 gksxkA vkb;s] bldh tkap djsa% 

x x+2 3(x+2) 
5 7 21 
6 8 24 
7 9 27 
9 11 33 
3 5 15 

30 40 120 
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 X dk lekUrj ek/; ¾ 
��
�

= 6  

X + 2 dk lekUrj ek/; ¾
��
�
 ¾ 8 ¾ 6 + 2 vFkkZr~ iqjkuk lekUrj ek/;+ 2 

3 ¼X + 2½ dk lekUrj ek/; 
���

�
 ¾ 24 ;k 8 × 3 ;k ¼6 + 2½ × 3 vFkkZr~ 

¼iqjkuk ek/; - + 2½ ×3  

6½ ;fn gesa nks ;k vf/kd lEcfU/kr lewgksa ds lekUrj ek/; rFkk enksa dh la[;k 
Kkr gks rks ge fHkUu fof/k }kjk bu lewgksa dk la;qä lekUrj ek/; Kkr dj 
ldrs gSa A  

X� =  
�� X� +  �� X� 

(��  +  ��) 
 

;gk¡ X�] rFkk ����� ] Øe'k% lewg 1 vkSj lewg 2 ds lekarj ek/; gS] rFkk ��] 
a��] Øe'k% lewg 1 o lewg 2 esa enksa dh la[;k gSA  

mnkgj.kkFkZ] tuojh ls vxLr ds chp dh vof/k esa ,d oLrq ds mRiknu dk 
lekarj ek/; 400 Vu çfrekl gS] rFkk flrEcj ls fnlEcj ds chp dh vof/k ds 
fy, mRiknu dk lekUrj ek/; 430 Vu çfrekl gSA vc ge iwjs o"kZ ds fy, 
vkSlr mRiknu dh lax.kuk fuEu çdkj ls dj ldrs gSa% 

X� = 400; 

X� = 430; 

��= 8 ¼tuojh ls vxLr rd = 8 ekl½ 

��= 4  ¼flRkEcj ls fnlEcj rd = 4 ekl½ 

iwjs o"kZ ds fy, vkSlr]  

+X� =  �� ��� �� �� 
(�� � ��) 

 

     =  
8 × 400 + 4 × 430

8 + 4
=

4920
12

 

     = 410 Vu izfRk ekl 

bl lw= ds ihNs fuEufyf[kr rdZ gSa %  �� X�] çFke lewg ls lacaf/kr leLr enksa 
dk dqy ewY; gS] rFkk �� X�] nwljs lewg ls lacaf/kr leLr enksa dk dqy ewY; gSA 
vr% �� X� + +�� X�  nksuksa lewgksa ls enksa ds dqyksa dk ;ksx gSA nwljs 'kCnksa esa] 
la;qä fofHkUu lewgksa ds ek/;ksa dk Hkkfjr ek/; gSA çR;sd lewg esa enksa dh la[;k 
dks Hkkj ekuk x;k gSA  

1½  Hkkfjr lekUrj ek/; rFkk lk/kkj.k lekUrj ek/; dh rqyuk dhft,A 

2½  uhps fn;s x;s leadksa ds ewY;ksa dk lk/kkj.k lekarj ek/; rFkk Hkkfjr lekUrj 
ek/; ifjdfyr dhft;s rFkk crkb;s fd nksuksa ds chp vUrj ds D;k dkj.k gSA  
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çfr Vu ewY; ¼#i;ksa esa½%   45-60   40-70   42-75  

Ø; fd;s x, Vu%   135-00  40-00  25-00 

3½  nks egkfo|ky;ksa v vkSj c ds ifj.kkeksa ls crkb;s fd muesa ls dkSu&lk 
Js"Brj gSA 

,e +,- 30 25 100 80 

,e&d‚e 50 45 120 95 

ch-,- 200 150 100 70 

ch- d‚e 120 75 80 50 

;ksx 400 295 400 295 

4½  ,d fo/kkphu v] c vkSj l fo"k;ksa esa fyf[kr rFkk ekSf[kd ijh{kk esa vad fuEu 
çdkj ls gSaA fyf[kr ¼75 vadksa esa ls½ ekSf[kd ¼25 vadksa esa ls½ 

fo"k;   

fyf[kr ¼75 vadksa esa ls½ 43 32 29 

ekSf[kd ¼25 vadksa esa ls½ 15 12 18 

ekSf[kd ijh{kk esa vadksa dh çfr'krrkvksa dks Hkkj ekurs gq, fyf[kr ijh{kkvksa ds 
ek/; vad Kkr dhft;s % 

1-  bls le>uk ljy gS rFkk bldh lax.kuk djuk lqxe gSA ;g lcls O;kid 
:i ls ç;ksx fd;k tkus okyk laf{kIr eki gSA  

2-  ;g Li"V :i ls ifjHkkf"kr gksrk gSA  

3-  ;g dqy lead dqyd dk ,d vdsyh çfrfuf/k la[;k ds :i esa dk;Z djrk 
gSA   

4-  ;g leadksa dh leLr enksa ij vk/kkfjr gksrk gSA ;g Js.kh esa viuh fLFkfr ij 
fuHkZj ugha djrkA  

5-  bldk vkSj vf/kd xf.krh; foospu fd;k tk ldrk gSA  

6-  ;g vkSj vf/kd lkaf[;dh; fo'ys"k.k esa mi;ksxh gksrk gSA bldk mi;ksx vU; 
lkaf[;dh; ekiksa] tSls ekud fopyu ¼standard deviation½] fopj.k xq.kkad 
¼coefficient of variation½] oS"kE; xq.kkad ¼coefficient of skewness½ vkfn] dh 
lax.kuk esa fd;k tkrk gSA  

7-  bls xq#Ro ds dsUæ&larqyu dk ,d fcUnq Hkh ekuk tkrk gSA  
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 8-  fofHkUu çfrp;u fof/k;ksa ds fy,] çfrn'kZ ek/; lef"V ds ek/; dk ,d 
i{kikrghu vuqeku gSA 

1-  ;g pje ewY;ksa ls vR;f/kd çHkkfor gksrk gSA leadksa esa cgqr NksVs ;k cgqr 
cM+s ewY; lekUrj ek/; ds ewY; dks vR;f/kd çHkkfor djrs gSaA vr% ,d ,sls 
caVu ds fy,] ftlesa NksVs ;k cM+s ewY;ksa ij dsUæhdj.k gks] lekUrj ek/; 
çfrfuf/k la[;k crkus ds fy;s ,d mi;qä ek/; ugha gksxk A  

2-  [kqys fljs okys caVu ds fy,] lekUrj ek/; dh lax.kuk ifj'kq)rk ds lkFk 
ugha dh tk ldrhA 

mnkgj.kkFkZ] ,d vk; ds caVu ds fy,] ftldk çkjaHk Þ500 ls de^^ oxZ ls 
rFkk vUr ^^5000 ls Åij^^ ds oxZ ls gksrk gS] nksuksa pjeksa ds ewY;ksa ds fo"k; 
esa dYiuk fd;s fcuk lekarj ek/; dh lax.kuk ugha dh tk ldrhA 
ifj.kkeLoLi foHkze mRiUu gks ldrk gSA  

3- lekUrj ek/; lqUnjrk] bZekunkjh] cqf) vkfn tSls lk{kkr~ fo"k;ksa 
¼Phenomena½ ds v/;;u ds fy, mi;ksxh ugha gSA  

4- ,d i;kZIr çlkekU; ¼Nrj dh vk—fr okys½ caVu ds fy, lekUrj ek/; 
dsUæh; çòfÙk dk ,d vPNk eki gSA fdUrq U vk—fr okys caVu ds fy, 
¼ftlesa çkjaHk esa vf/kd] e/; esa de rFkk iqu% vUr esa vf/kd vko`fÙk gksrh gS] 
ig fLFkfr dk ,d ,slk fcUnq gksus esa eqf'dy ls lQy gks ikrk gS ftlds 
pkjksa vksj vU; vyx&vyx ewY; dsfUær gksrs gSaA  

5- lekUrj ek/; dk viuk futh vfLrRo ugha gksrkA mnkgj.kkFkZ bl dFku dk 
fd Hkkjrh; ifjokj esa cPpksa dh vkSlr la[;k 4-8 gS] ;g vFkZ ugha gS fd ,d 
Hkh ifjokj esa cPpksa dh la[;k 4-8 gSA u gh dHkh dksbZ cr[k nks fu'kkuksa dh 
vkSlr ls ftuesa ls ,d mlls ,d xt vkxs rFkk nwljk mlls ,d xt ihNs 
yxk gS] ekjh xbZ gSA  

6 vltkrh; ¼non-homogenous½ leadksa ds fy,] lekUrj ek/; Hkzked ifj.kke 
ns ldrk gSA mnkgj.kkFkZ] fiNys ikap o"kksaZ esa nks O;kolkf;d bdkb;ksa v vkSj 
c dh fcØh ¼yk[k #i;ksa esa½ fuEu çdkj ls gqbZ 

v%  30  25  20  15  10 -  

c%  10  15  20  25  30  

;gk¡ ;g Li"V gS fd nksuksa bdkb;ksa dh vkSlr fcØh fcYdqy leku gSA ijUrq 
bdkbZ ^c^ mUufr dj jgha gS bdkbZ ^v^ esa fxjkoV vk jgh gSA 

vHkh rd geus lekarj ek/; ds ckjs esa i<+k tks ,d izdkj dk xf.krh; ek/; gSA 
vc vki nks vkSj izdkj ds ek/;ksa dk v/;;u djsaxs & xq.kksRrj ek/; vkSj gjkRed 
ek/;A 
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Geometric Mean

mu ifjfLFkfr;ksa esa] tgk¡ gesa ,slh jkf'k;ksa ls O;ogkj djuk iM+s tks ,d dky 
vof/k esa ifjorZu'khy gksa] gekjh vfHk#fp ;g Kkr djus esa gks ldrh gS] fd ml 
jkf'k dh ek/; ifjorZu&nj D;k gS \ ,slh ifjfLFkfr;ksa esa ljy lekarj ek/; 
mi;qä ugha gksrk vkSj gesa xq.kksÙkj ek/; dh lgk;rk ysuh iM+rh gSA 

vU; ek/;ksa dh Hkkafr] xq.kksÙkj ek/; dh çfØ;k Hkh] voxhZ—r ledksa vkSj oxhZ—r 
leadksa ds fy, fHkUu gksrh gSA vkb;s] bu fof/k;ksa dk v/;;u djsaA  

;fn lead Js.kh esa dsoy nks en gksa] rks mu nks enksa ds xq.kuQy dk oxZewy gh] 
mudk xq.kksÙkj ek/; gksrk gSA ;fn rhu en gksa rks bu rhu enksa ds xq.kuQy dk 
?kuewy] mudk xq.kksÙkj ek/; gksrk gSA ;fn Js.kh esa] n  en gksa rks bu n enksa ds 
x.kuQy dk n ok¡ ewY;] mudk xq.kksÙkj ek/; gksrk gSA vkb;s] bls çrhdksa esa] 
crk,¡% 

xq.kksÙkj ek/; ¾ Geometric Mean = ���, �� … … . . ��
�    

tgk¡  ��, ��, �� Js.kh ds n enksa dks lwfpr djrs gSaA mnkgj.k ds fy,] eku 
yhft,] rhu l[;k,¡ gSa] 4( 8( vkSj 16] rks bu rhu la[;kvksa dk xq.kksÙkj ek/; 
gksxk% 

G.M. = √4 × 8 × 16� =  √518� = 8 

bl çdkj xq.kksÙkj ek/; ,d ,slk ek/; gS tks enksa ds xq.kuQy ij vk/kkfjr gSA 
tc enksa dh la[;k rhu ;k rhu ls vf/kd gks] rks mudk xq.kuQy Kkr djuk vkSj 
mldk ewy fudkyuk dfBu gks tkrk gSA blfy,] y?kqx.kdksa ds ç;ksx ls] 
ifjdyu x.kukvksa dks ljy dj ldrs gSaA çfØ;k fuEukuqlkj gS %  

1-  pj ds fofHkUu ekuksa ds y?kqx.kd ¼logartithm) Kkr dhft, vkSj mudk 
;ksxQy yhft,  

                               ∑ log �1 

2-  bl ;ksxQy dks] enksa dh la[;k] n }kjk Hkkftr dhft,] vkSj bl çdkj çkIr 
eku dk çfry?kqx.kd Kkr dhft,A ;g gh] nh xbZ la[;kvksa dks xq.kksÙkj ek/; 
çnku djrk gSA çrhdksa esa] bls fuEukuqlkj çdV djsaxs % 

Log G. M. =
log �� + log �� +  … … … . . log ��

�
=

∑ log �
�

 

Therefore, G.M.= ������� ∑ ��� �
�

  

mnkgj.k ds fy,] pkj la[;kvksa] 20] 65] 83 vkSj 135 ds xq.kksÙkj ek/; dks bl 
çdkj Kkr djsaxsA 

G.M. = ������� ��� ������ ������ ������ ���
�
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  =  ������� �.������.���� ��.������.����
�

= ������� 1.7908 

 G.M. = 61.77   

iwoZ o"kZ dh rqyuk esa] 2016 esa Åijh [kpZ esa] 32% dh of̀) gqbZ] 
2017 esa 40% dh vkSj 2018 esa 50% dhA bu rhu o"kksaZ esa] Åijh [kpZ dh ek/; 
o`f) nj dks ifjdfyr dhft,A 

Åijh [kpZ esa o`f)] 2016] 2017 vkSj 2018½ esa Øe'k% 32%] 40% vkSj 50% gqbZA 
blls vfHkçk; gS fd Øekxr :i esa] Åijh [kpZ] iwoZ o"kZ dk 132% ] 140% vkSj 
150% gks tkrk gSA vr% rhu o"kksaZ ds i'pkr~ 

vafre Åijh [kpZ ewYk Lrj dk ��� × ��� ×���
��� × ���

 

izfr”kr gksxkA  D;ksafd ls la[;k,¡ ¼Åijh [kpZ½ xq.kkRed izd`fr dh gS] blfy,] 
budk ek/; xq.kksRrj ek/; gh gksxhA 

�� = 132, ��= 140,  ��= 150 and n = 3 

Now, G.M. Antilog = ∑ ��� �
�

=  ������� ��� ������� ������� ���
�

   

= �������
2.12.06 + 2.1461 + 2.1761

3
 

=  �������
6.4428

3
 

= ������� 2.1476  

G.M  = 140.5 

bl çdkj] vkSlru Åifj [kpsZ] iwoZ o"kZ dk 140-5% gks tkrs gSaA vr% mifj [kpZ esa 
ek/; o`f) nj 40-5% ¼140-5&100½ gSA  

voxhZ—r ledksa ds xq.kksÙkj ek/; dk ifjdyu] dSls djrs gSa] ;g vkius tku 
fy;k gSA vc gesa oxhZ—r ledksa ds fy,] çfØ;k dh foospuk djuh pkfg,A tSlk 
fd vki tkurs gSa] oxhZ—r lead ,d vlrr~ Js.kh ;k lrr~ Js.kh ds :i esa gks 
ldrs gSaA bu nks çdkj dh Jsf.k;ksa ds fy,] gesa fHkUu çfØ;k,¡ viukuh gksxhA  

 ;fn lead oxhZ—r gksa] vFkkZr~ ,d vko`fÙk caVu ds :i gksa] rks 
xq.kksÙkj ek/; dk ifjdyu fuEukuqlkj djrs gSaA 

G.M. = ���
����

�� … … . ��
���

 

tgk¡ ��, �� … … . . ��, pj x  ds fHkUu eku gS vkSj Øe”k% ��, �� … … . . ��   mudh 
vkof̀RkR;k¡ gS vkSj  � = ��, �� … … . . �� =  ∑�   

log G.M. = �
�

( �� log �� + �� log �� +. . . . . �� log �� ) = �
�

�∑� ��� �
�

� 
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vFkok 

 G.M. = Antilog �∑� ��� �
�

� 

1½ pj ds fofHkUUk ekuksa ds y?kqx.kd Kkr dhft, ¼∑log x; ½(  2 vc bu logx dks 
mudh vkof̀Ÿk ls xq.kk djds ∑flog x  Kkr dhft,(  3½ vko`fŸ;ks dk dqy ;ksx ¼n 
vFkok ∑f ½ Kkr dhft,(  4½ lw= dk iz;ksx dhft,A 

 fuEufyf[kr vkacVukas ds fy, Xkq.kksŸkj ek/; Kkr dhft,A 

vad% 5 15 25 35 45 

Nk=ksa dh la[;k%  5 7 15 25 8 

 (x) 
(f) 

log x f logx  

5 5 0.6990 3.4950 

15 7 1.1761 8.2327 

25 15 1.3979 20.9685 

35 25 1.5441 38.6025 

45 8 1.6532 13.2256 

 n = 60  ∑f logx = 84.5243 

G.M.  = Anti log �∑� ��� �
�

� 

 = Anti log ���.����
��

� = Anti log 1.4087  

G.M.  =25.63 vad  

 xq.kksÙkj ek/; ds mijksä lw= esa dsoy bruk la'kks/ku djuk gksxk 
fd x ds LFkku ij m ysaxs] tgk¡ m] oxZ ds e/; fcanq ¼eku½ dks lwfpr djrk gSA 

;gk¡  G.M. =Antilog �∑� ��� �
�

� 

nksuksa gh fLFkfr;ksa esa ftl çfØ;k dk vuqlj.k djrs gSa] og fuEukuqlkj gS %  

1-  pj x ds fn, x, ekuksa ;k] lrr~ Js.kh dh fLFkfr esa] e/; ekuksa ¼ m ½ ds 
y?kqx.kd eku Kkr dhft,A  

2-  bu y?kqx.kd ekuksa dks laxr vko`fÙk;ksa }kjk xq.kk dhft,] vkSj bu xq.kuQyksa 
dk ;ksxQy  ∑� log � ;k  ∑� log � ;FkkfLFkfr] çkIr dhft,A  

3-  bl ;ksxQy dks] dqy vkòfÙk n ¾ ∑f  ls Hkkftr dhft, vkSj bl çdkj çkIr 
la[;k dk çfry?kqx.kd Kkr dhft;saA 
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  fuEu vkadM+ksa ds fy,] xq.kksÙkj ek/; Kkr dhft,A 

7.5-10.5 5 

10.5-13.5 9 

13.5 - 16.5 19 

16.5 - 19.5 23 

19.5 - 22.5 7 

22.5 - 25.5 4 

25.5 - 28.5 1 

 
(m) 

Log.m f flog.m 

7.5 10.5 9 0.9542 5 4.7710 

10.5 13.5 12 1.0797 9 9.71 28 

13.5 16.5 I5 1.1761 19 22.3459 

16.5 19.5 18 1.2553 23 28.8719 

19.5 22.5 21 1.3222 7 9.2554 

22.5 25.5 24 1.3802 4 5.5208 

25.5 28.5 27 1.4314 1 1.4314 

   n=68 ∑f log.m = 81.9092 

G.M.  = Antilog �∑� ��� �
�

� 

 = Antilog ���.����
��

� = Antilog 1.2045  

G.M.  =16.02  

vusd ckj gekjh vfHk#fp] fdlh pj x ds eku esa] le;xr ifjorZu dk v/;;u 
djus ds fy,] mldh vkSlr ifjorZu nj çfrdky bdkbZ Kkr djus esa gksrh gSA 
tSls] tula[;k esa okf"kZd o`f) nj] ¼fdlh QeZ ds½ ykHk esa vkSlr okf"kZd o`f) nj] 
bR;kfnA ,slh njksa ds ifjdyu dh çfØ;k ek/; Kkr djus dh çfØ;k ds l–'k gh 
gSA 

,d nh xbZ Js.kh ds fy,] eku yhft,] ��pj dk çkjfEHkd eku ¼dky vof/k ds 
vkjEHk dk eku½ vkSj �� pj dk vafre eku ¼dky vof/k ds var dk eku½ gSA vc 
vkSlr of̀) nj ¼r½ dk ifjdyu] ftl pØof̀) C;kt ds lw= ds ç;ksx ls djrs 
gSaA  

�� = �� (1 + �)�,  
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tgka n dky vof/k;ksa dh la[;k gSA 

∴ (1 + �)� = ��
��

  

(1 + �) = �
��

��

�
 

� = �
��

��

�
−  1 

  ,d ns”k dh vkcknh o’kZ 2000 esa 30 djksM+ FkhA o’kZ 2018 esa ;g 
52 djksM+ dks xbZA izfr”kr okf’kZd of̀) nj Kkr dhft,A 

;gk¡ �� = 30: �� is 52 vkSj  n = 18. Ekky yhft, 'r' vkSlr okf’kZd nj gSA 

vc] 1 + � = ���
��

�   

         = ���
��

��
   

Yk?kqx.kdksa ds iz;ksx ls  

log(1 + �) =
log 52 − ��� 30

18
  

1 + � = ������� �
2.7160 − 2.477

18
� 

           =  ������� ��.����
��

� =  ������� 0.0133 =  1.031 

� = 1.031 − 1 = 0.031  

vr% izfr”kr vkSlr okf’kZd of̀) nj = 100 × 0.031 = 3.1% 

Hkkfjr lekarj ek/; ds l`n”k ge Hkkfjr xq.kksŸkj ek/; Hkh Kkr dj ldrs gSA 
ifjdyu izfØ;k fuEukuqlkj gS% 

Hkkfjr xq.kksŸkj ek/; = ���.
��, ��

�� … … . ��
�� ∑�

  

tgk¡  ��, �� … … . . ��  pj ds eku gS vkSj ��, �� … … . . �� laxr Hkkj gSA   

y?kqx.kd ysus ij  

log WGM  = �� ��� ��,� �� ��� ���.....�� ��� ��
∑�

 

;k]  log WGM  = ∑� ��� �
∑�
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 ;k]    WGM = Antilog � ∑� ��� �
∑�

� 

1- ∑� dk y?kqx.kd Kkr dhft, 

2- mijksDr y?kqx.kd dks muds Hkkjksa ds lkFk xq.kk dhft;s ¼�∑� ) vkSj dqy 
;ksx ¼∑����� ),  Kkr dhft;sA 

3- dqy Hkkj Kkr dhft;s ¼∑W )A 

4- lw= dk iz;ksx dhft;sA 

fuEu lwpuk ls Hkkfjr xq.kksŸkj ek/; dk ifjdyu dhft,A 

   

Hkkstu 300 40 

bZ/ku 200 10 

dIkM+k  250 10 

edku fdjk;k 150 15 

   Logx W.Log x 

Hkkstu 300 40 2.4771 99.084 

bZ/ku 200 10 2.3010 23.01 

dIkM+k  250 10 2.3979 23.979 

edku fdjk;k 150 15 2.1761 32.6415 

  ∑W=75  ∑Wlogx = 178.7145 

Hkkfjr xq.kksŸkj ek/; (WGM)  = Antilog � ∑� ��� �
∑�

� 

    = Antilog ����.����
��

� 

    = Antilog 2.3829 = 241.50 

vr% fn, gq, lwpdkadks dk Hkkfjr xq.kksŸkj ek/; =241.50 

xq.kksÙkj ek/; fuEu egRoiw.kZ fo'ks"k xq.k ¼properties½ gSa %  

1- ,d nh xbZ Js.kh esa] ;fn çR;sd en ds LFkku ij] Js.kh dk xq.kksÙkj ek/; 
çfrLFkkfir fd;k tk, rks enksa dk xq.kuQy vifjofrZr jgrk gSA mnkgj.k ds 
fy,] enksa 4] 8] vkSj 16 dk xq.kksÙkj ek/; 8 gS 

4 × 8 × 16 = 8 × 8 × 8 = 512 
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2- xq.kksÙkj ek/; dk eku Lo;a ls] çs{k.kksa ds vuqikrh fopyuksa dks larqyu çnku 
djrk gSA nwljs 'kCnksa esa ;fn a vkSj b nks /ku la[;k,¡ gksa rks mudk xq.kksÙkj 

ek/; � = √��] vc blls] enksa ds vuqikrh fopyuksa a/G vkSj G/b.  ij 
fopkj dhft,A Li"V gS fd % 

 ��
�

� . ��
�

� =  ��
�� = 1 

vFkkZr~ a/G vkSj G/b larqfyr gSa] çR;sd] nwljs ds] O;qRØe ds leku gSA 
mnkgj.k ds fy,] 4 vkSj 16 dk xq.kksÙkj ek/; √4 × 16 ¾ 8 gSA vuqikr 4/8 
vkSj 16/8 dk xq.kuQy gS ;k 4/8 vkSj 16/8 cjkcj gSA 

3- bldk chtxf.krh; çfriknu fd;k tk ldrk gSA ;fn nks ;k nks ls vf/kd 
lewgksa ds xq.kksÙkj ek/; fn, x, gks] rks la;qä lewg dk xq.kksÙkj ek/; 
fuEukuqlkj Kkr dj ldrs gSa % 

la;qä G.M. ¾ Antilog � �� ��� ���� �� ��� ���� …..�� ��� ���
��� ��� …….��

� 

tgka  

���  ¾ igys lewg dk xq.kksÙkj ek/;  

���¾ nwljs lewg dk xq.kksÙkj ek/;  

���¾ n osa lewg dk xq.kksÙkj ek/;  

mnkgj.k ds fy,] eku yhft, ,d lewg esa 100 ensa gSa vkSj mudk xq.kksÙkj 
ek/; 50 gSA vkSj nwljs lewg esa 200 ensa gSa vkSj mudk xq.kksÙkj ek/; 40 gSA 
rks nksuksa lewgksa dk la;qä xq.kksÙkj ek/; gksxk%  

la;qä G.M.   = Antilog � ��� ��� �� � ��� ��� ��
��� � ���

�  

    = Antilog � ��� ×�.�������� ×�.����
���

� 

= Antilog 1.6344 = 43.09  

4- lekarj ek/; dh vis{kk] xq.kksÙkj ek/;] cM+s enksa ls de çHkkfor gksrk gSA dbZ 
ckj] bls 'kCnksa esa bl çdkj çdV djrs gSa fd xq.kksÙkj ek/; dk NksVs enksa dh 
vksj >qdko gksrk gS] tc fd lekarj ek/; dk cM+s enksa dh vksj >qdko gksrk 
gSA mnkgj.k ds fy,] ik¡p enksa 2]3]5] 10 vkSj 100 ij fopkj dhft,A 

lekarj ek/;  = ������������
�

= 24   

xq.kksÙkj ek/;  = Antilog  � ��� ����� ����� ����� ������ ���
�

� 

   = Antilog  � �.������.������.������.������.����
�

� 

   = Antilog  0.8954 

   . = 7.86 yxHkxA 
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 /;ku nhft, fd lekrja ek/; 24 gS] tks fd xq.kksÙkj ek/; 7-86 ls] i;kZIr :i esa 
cM+k gSA vr% xq.kksÙkj ek/; dh vfHkufr] NksVs enksa dh vksj [khaps tkus dh gS] tc 
fd lekarj ek/; dh vfHkufr cM+s enksa dh vksj [khaps tkus dh gSA 

1  vuqikrksa vkSj çfr'krrkvksa ds ifjdyu ds fy,] xq.kksÙkj ek/; lokZf/kd mi;qä 
ek/; gSA  

2  D;ksafd xq.kksÙkj ek/; dk NksVs ekuksa dh vksj >qdko gksrk gS] blfy, ;g 
fo'ks"kdj ,slh ?kVukvksa ds fy, mi;ksxh gS] tgk¡ fuEurj ekuksa ds fy, ,d 
lhek gks] ijarq mPprj ekuksa ds fy, ,slh dksbZ lhek u gksA mnkgj.k ds fy,] 
ewY;] 'kwU; ls de ugha gks ldrkA  

3 lwpdkadksa dh lajpuk esa] xq.kksÙkj ek/; dks gh loksZÙke ek/; ekuk tkrk gSA 
;g fo'ks"k dj] fQ'kj ds vkn'kZ lw= ds fodkl esa ç;qä gksrk gS tks 
dky&foi;Z; ijh{kk ¼time reversal test½ vkSj rRo foi;Z; ijh{kk ¼factor 
reversal test½ nksuksa dks larq"V djrk gSA bu ladYiukvksa dk v/;;u] bl 
ikBîØe ds fo"k; {ks= ls ckgj gSA  

4 tc NksVs enksa dks cM+s Hkkj vkSj cM+s enksa dks NksVs Hkkj] fufnZ"V djuk vHkh"V 
gks rks lekarj ek/; dh vis{kk] ;g vf/kd mi;qä ek/; gSA 

1  ;fn Js.kh dk ,d en Hkh 'kwU; gks rks xq.kksÙkj ek/; 'kwU; gksrk gSA vr% ml 
fLFkfr esa] bldk ifjdyu ugha dj ldrsA mnkgj.k ds fy,] rhu enksa 0] 10 
vkSj 100 dk xq.kksÙkj ek/; gksxk 

√0 × 10 × 100�  

2  ;fn dksbZ en _.kkRed gks rks xq.kksÙkj ek/; dk vfLrRo ugha gksrkA  

3  ifjdyu çfØ;k dfBu gS] fo'ks"k dj tc en cgqr cM+s gksaA  

4  bldk NksVs ekuksa ds fy, >qdko] ,slh ifjfLFkfr;ksa esa blds ç;ksx esa ck/kk gS] tgk¡ 
vlekurkvksa dks eq[; :i ls fn[kkuk vHkh"V gks tSlk fd vk; caVu dh fLFkfr esaA 

1½  NSC VI esa yxk;k x;k /ku] 6 o"kZ esa nksxquk gks tkrk gSA çfr'kr okf"kZd of̀) 
nj Kkr dhft,A 

2½  ,d ijh{kk esa] 70 fo|kfFkZ;ksa }kjk çkIr vad ¼vf/kdre vad 75 esa ls½ uhps 
fn, x, gSaA xq.kksÙkj ek/; ifjdfyr dhft,A vkSj lekarj ek/; ls bldh 
rqyuk dhft,A  

vad% 5-15 15-25 25-35 35-45 45-55 55-65 

fo|kfFkZ;ksa dh la[;k 12 15 25 10 6 2 
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3½  ,d æO; ds ewY; esa] 1978 & 1979 esa 5% o`f) gqbZ] 1979&80 esa] 8% o`f) 
gqbZ vkSj 1980&81 esa 77% o`f) gqbZA 1978 ls 1981 rd vkSlr okf"kZd o`f) 
26% gqbZ crkrs gSa] u fd 30% A bl dFku dh tk¡p dhft,A 

4½ dYiuk dh xbZ gS fd ,d e'khu ds eku esa igys o"kZ 40% dh deh gqbZ] 
nwljs esa 25% dh vkSj vkxkeh rhu o"kksaZ esa 10% okf"kZd dh deh gqbZA çR;sd 
çfr'krrk] âkflr eku ij ifjdfyr dh xbZ gSA bu ikap o"kksaZ ds fy, vkSlr 
okf"kZd ãl nj D;k gS\ 

Harmonic Mean

tSlk fd vki tkurs gSa lead çk;% fofHkUu :iksa esa gksrs gSaA fn, x, leadksa ds 
fy,] dsUæh; ço`fÙk ds ekiksa ds ç;ksx dh mi;qärk dk fu.kZ;] cgqr vf/kd bl 
ckr ij fuHkZj gSa fd lead fdl çdkj ls fn, x, gSaA mnkgj.k ds fy,] ;fn dy 
le; fu;r gks vkSj xfr çfr le; bdkbZ nh xbZ gks] rks vkSlr xfr Kkr djus ds 
fy,] gjkRed ek/;] ,d vf/kd mi;qä eki gSA eku yhft,] lead çfr ?kaVs 
mRikfnr oLrqvksa ds :i esa fn, gSa vkSj gekjh vfHk#fp] vkSlr le; çfr bdkbZ 
Kkr djus esa gS] rks gjkRed ek/; gh mfpr gksxkA 

gjkRed ek/; ifjdyu dh fof/k;k¡] voxhZ—r leadksa vkSj oxhZ—r leadksa ds fy, 
fHkUu gSaA vkb;s] bu fof/k;ksa dk i`Fkd~&ìFkd~ v/;;u djsaA  

voxhZ—r lead ;fn ��, �� … … . . ��] pj � ds n eku gksa rks muds gjkRed 
ek/; ¼HM½ dk ifjdyu fuEukuqlkj djrs gSa% 

gjkRed ek/;  =  �
�

��
� �

��
� …..� �

��
 
= �

Σ �
�
 

gjkRed ek/;   = �
Σ �

�
 or H.M. 

mls iqu% fy[krs gq, 

gjkRed ek/; �
Σ �

�
 vFkok gjkRed ek/; = O;qRØe�

Σ �
�

�
� 

O;qRØe ¼n ekuksa (��, ��. . ��).ds O;qRØeksa dk lekarj ek/;½  

vr%  

O;fDrxr Js.kh esa igys gesa voyksduksa ds eku dk O;qrØe Kkr djuk pkfg, fQj 
mijksDr lw= dk iz;ksx djuk pkfg,A eku dk O;qrØe Kkr djus ds fy, bl 
bdkbZ ds var esa fn, x, O;rqØe lkj.kh dks ns[ksaA 

mnkgj.k ds fy,] nks ekuksa 12 vkSj 15 ds gjkRed ek/; dks fuEukuqlkj ifjdfyr 
djsaxs % 

H.M. =  �
�

��� �
�� 

= �
���
��

= ���
�

= 13.34 
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  ,d eksVjxkM+h okys us rhu fnu] 480 fdeh çfrfnu] ;k=k dhA 
mlus] igys fnu 48 fdeh çfr?kaVs dh xfr ls 10 ?kaVs ;k=k dh] nwljs fnu] 40 
fdeh çfr?kaVs dh xfr ls 12 ?kaVs ;k=k dh] vkSj rhljs fnu 32 fd-eh] çfr?kaVs dh 
xfr ls 15 ?kaVs ;k=k dhA mldh vkSlr xfr çfr?kaVk Kkr dhft,A  

 ;gk¡ çfrfnu r; dh xbZ nwjh ,d leku gS] ijarq le; rFkk xfr ifjorhZ gSaA 
gesa] vkSlr pky Kkr djuk vHkh"V gSA blfy, gjkRed ek/; gh mi;qä ek/; gSA 

H.M. =  �
�

��� �
�� � �

�� 
= �

��
���

= �×���
��

= 39 fdeh çfr ?kaVs ¼yxHkx½ 

;gka] gjkRed ek/; dSls mi;qä gSa \ bldh tk¡p] ljyrk ls bl çdkj dj ldrs 
gSaA rhu fnu esa r; dh xbZ dqy nwjh ¾ 480 + 480 + 480 = 3 × 480 fd-eh- nwjh 
r; djus esa O;; fd;k x;k le; = l0 + 12 + 15 = 37 ?kaVs vkSlr xfr çfr?kaVk  
¾ �×���

��
 = 39 fd-eh- çfr ?kaVs ¼yxHkx½ 

vc vki ns[k ldrs gSa fd bl rkfdZd fof/k }kjk çkIr ifj.kke] gjkRed ek/; ds 
cjkcj gSaA vr% xfr;ksa dk vkSlr fudkyrs le; ;fn dqy nwjh ,d leku gks vkSj 
le; ifjorhZ gks rks gjkRed ek/; gh ,d mi;qä ek/; gSA  

tSlk fd vki dks Kkr gS] oxhZ—r lead nks çdkj ds gksrs gSa% ¼1½  vlrr Js.kh 
vkSj ¼2½ lrr Js.khA vkb;s] bu nks çdkj ds lead dqydksa ds fy,] gjkRed ek/; 
ifjdfyr djus dh fof/k;ksa dk v/;;u djsaA 

 ,d vlrr Js.kh ds fy,] gjkRed ek/; fuEukuqlkj ifjdfyr djrs 
gSa] 

∑
=

) x f(
n  H.M.

O;qRØe dk
 

=  
�

Σ� �
�

  

¾ O;qRØe  
Σ��

�
�

  

tgk¡ çrhdksa ds] muds lkekU; vFkZ gSaA vki ftl çfØ;k dk vuqlj.k djsaxs] og 
bl çdkj gS%  

1  pj x ds fofHkUu ekuksa ds O;qRØe dhft,A  

2  O;qRØeksa dks mudh laxr vko`fÙk;ksa ls xq.kk dhft, vkSj dqy xq.kuQy] vFkkZr~ 
Σ� �

�
 Kkr dhft,A 

3  dqy vko`fÙk n dks Σ� �
�
 ls Hkkftr dhft,A 

 ,d O;fDr us 10 fd +xzk + OkLrq A, 2 fd +xzk + izfr #i;s dh nj ls 
fd +xzk + B,  oLrq 5 fd +xzk + izfr #i;s s dh nj vkSj 30 fd +xzk +  C,  10 fd +xzk + 
izfr #i;s dh nj ls [kjhnkA vkSLkr nj fdyksxzkeksa esa Kkr dhft,A 
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 gesa] vkSlr nj Kkr djuk vHkh"V gSA vr% vkb;s] ftu enksa dk vkSlr 
fudkyuk gS mUgsa x }kjk lwfpr djsa A [kjhnh xbZ jkf'k;k¡ vkof̀Ùk;ksa ds l–'k gSaA 
vr% bUgsa f }kjk lwfpr djsaA vc gjkRed ek/; dks fuEukuqlkj ifjdfyr djsaxsA 

 
 (x) 

 

1
�

 �
1
�

 

A 2 10 0.5 5.0 

B 5 20 0.2 4.0 

C 10 30 0.1 3.0 

dqy  N = Σf = 60  Σ� �
�
 = 12.0 

H.M. =  �
Σ ��

�
= ��

��.�
= 5.0  

vr% vkSlr ewY; 5 fd-xzk- çfr #- gSA 

 lEHko gS vki iwNs fd bl mnkgj.k esa] geus gjkRed ek/; dk ifjdyu 
D;ksa fd;k \ vkSlr ewY; Kkr djus ds fy,] vkidks O;; fd;k x;k dqy /ku rFkk 
Ø; dh xbZ dqy ek=k ¼fd-xzk- esa½ dh vko';drk gSA 

LrEHk 1/x esa] 1 fd-xzk- oLrq dk ewY;] #i;ksa esa fn;k x;k gS] vkSj LrEHk esa] [kjhnh 
xbZ ek=k fd +xzk +esa nh xbZ gSA vr% LrEHk � �

�
.  esa] ek=k f[kjhnus ds fy,] O;; 

fd;k x;k /ku fn;k x;k gSA vc Σ� ;k n] dqy ek=k ¼fdxzk esa½ dks çdV djrk 
gS] ftl ij dqy /ku Σ� �

�
 O;; fd;k x;kA vr% vHkh"V ek/; gS] �

Σ ��
�

 tks gjkRed 

ek/; ds] vfHkUu gSA 

bl mnkgj.k esa Hkh /;ku nhft, fd] ek=k bdkb;ksa esa O;ä ewY;ksa dk vkSlr djrs 
le;] mi;qä ek/;] gjkRed ek/; gh gSA 

lkekU; :i esa] ge dg ldrs gSa fd ftu enksa dk vkSlr fudkyuk gks] mudk 
la;qä çHkko Kkr djus fy, ;fn muds O;qRØeksa dk ç;ksx gksrk gS] rks gjkRed 
ek/; Kkr djuk gh vkSlr Kkr djus dh ;FkkFkZ fof/k gSA 

 lrr Js.kh ds fy, gjkRed ek/; Kkr djus dh çfØ;k Bhd ogh gS 
tks vlrr Js.kh ds fy, crkbZ xbZ gSA ,d ek= varj ;g gS fd lrr Js.kh dh 
fLFkfr esa] ge x ds LFkku ij fofHkUu oxksaZ ds e/;eku ¼m½ dk O;qRØe ysrs gSaA 
fQj mUgsa] mudh laxr oxZ vko`fÙk;ksa ls xq.kk djrs gSa] vkSj dqy xq.kuQy 
vFkkZrΣ� �

�
 Kkr djrs gSaA fQj dqy vkof̀rr �

Σ�.� 
 dks] dqy xq.kuQy ls Hkkftr 

djrs gSA 

H.M. =  �
Σ�.� 

  

¾ O;qRØe �
Σ�

1
�

�
�  
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  fuEu lwpuk ds fy,] gjkRed ek/; ifjdfyr dhft,A 

f 

0-10 5 

10-20 8 

20-30 10 

30-40 12 

40-50 7 

50-60 6 

60-70 3 

 
f 

 (m) 
1/m f. �

�
 

0-10 5 05 0.2 1.0 

10-20 8 15 0.067 0.536 

20-30 10 25 0.04 0.40 

30-40 12 35 0.029 0.348 

40-50 7 45 0.022 0.154 

50-60 6 55 0.018 0.108 

60-70 3 65 0.15 0.045 

 51   Σ f. �
�

 = 2.591 

H.M. =  �
Σ�. �

�
= ��

�.���
= 19.68 

,slh ifjfLFkfr;k¡ Hkh gksrh gSa] tgk¡ gesa] ljy gjkRed ek/; dh ctk; Hkkfjr 
gjkRed ek/; ds ifjdyu dh vko';drk gksrh gSA mnkgj.k ds fy,] dYiuk 
dhft, fd ,d O;fä igyk 10 fdeh-] 4 fdeh- çfr dh pky ls] vkxkeh 5 fdeh- 
3 fdeh- çfr ?kaVs dh pky ls vkSj rc 4 fd-eh- 2 fd-eh- çfr ?kaVs dh pky ls 
pyrk gSA mldh vkSlr pky Kkr djuk vHkh"V gSA rhuksa pj.kksa esa] i`Fkd~&ìFkd~ 
tks fdeh- nwjh og pyrk gS] mls Hkkj ekusaxsA vc fuEu lw= dk ç;ksx djsaxsA 

Hkkfjr H.M.  = Σ�
Σ ��

   

tgka w Hkkj dks lwfpr djrk gSA 

Hkkfjr H.M.  ¾ O;qRØe �
Σ 

�
�

Σ�
� 
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mijksä mnkgj.k esa 

   x :   4 3 2 
   w:   10 5 4 

Hkkfjr H.M. = ������
��
� � ��� ��

 = ��
�.���.����

 = ��
�.��

= 3.08 fd-eh- çfr?kaVk 

bl mnkgj.k esa] Hkkfjr gjkRed ek/; gh mi;qä fof/k gSA lk/kkj.k vad xf.krh; 
fof/k ls] vkSlr pky Kkr djds ge bl dFku dk lR;kiu dj ldrs gSaA 

  
  

 

igyk 10  4  10/4    = 2.50 

nwljk 5  3 5/3      = 1.67 

rhljk 4  2 4/2      = 2.00 

19    6.17 

vkSlr pky = 19/6.17 = 3-08 fdeh çfr?kaVk nksuksa ifj.kke ;FkkFkZr% leku gSa A 
vr% tc ,sls enksa gjkRed ek/; Kkr djuk gks] ftudk lkis{k egRo Hkh fHkUu gks] 
rks gesa Hkkfjr gjkRed ek/; ifjdfy djuk pkfg,A 

 Jh jkds'k 6 fd-eh- dh nwjh ij fLFkr ,d xkao dh] ;k=k ij 
fudysA mUgksaus viuh dkj esa 40 fd-eh- izfr ?kaVs dh xfr ls ;k=k dhA 4 fd-eh- 
pyus ds i'pkr dkj us pyuk can dj fn;kA rc mUgksaus ,d fjD”kk 10 fdeh çfr 
?kaVs dh xfr ls ;k=k dhA 1-5 fd-eh- dh ;k=k djus ds i'pkr mlus fjD'kk NksM+ 
nh vkSj “ks’k nwjh] iSny 4 fd-eh- çfr ?kaVk dh xfr ls r; dhA mldh vkSlr xfr 
çfr ?kaVk Kkr dhft, vkSj ifj.kke dh tk¡p dhft,A 

 ;gk¡ xfr ¼x½ ds eku gSa % �� = 40 , �� = 10; ��= 4 r; dh xbZ nwfj;k¡ gSa] 
Øe'k% �� = 4, �� = 1.5 vkSj �� = 0 

∴ Hkkfjr H.M.  = Σ�

 Σ�
�

=  ���.���.�
�

��×�� �
��×�.�� ��×�.�

=  �
�.���.����.���

= �
�.���

= 16  

blfy,] jkds'k dh vkSlr xfr 16 fd-eh- çfr ?kaVk gSA vkb;s] bldh tk¡p] ;k=k 
esa yxs dqy le; dks ifjdfyr djds djsaA 

   

        dkj 4  40  6  

        fjD'kk 1.5 10  9  

        iSny 0.5  4  7.5 

6  22.5  
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 mlus dqy 6 fd-eh- dh nwjh 22-5 feUVksa esa r; dhA vr% 60 feUV esa og nwjh r; 
djsxk 16 fd-eh- ¼vFkkZr~ . 6 x 60/ 22.5½A 

1-  ;fn pj ds çR;sd eku ds fy,] ¼Js.kh dk½ gjkRed ek/; çfrLFkkfir fd;k 
tk, rks pj ds ekuksa ds O;qRØeksa dk ;ksxQy vifjofrZr jgrk gSA  

2-  gjkRed ek/;] O;fäxr çs{k.kksa ds O;qRØeksa ds lekarj ek/; dk O;qRØe gksrk gSA  

3- lekarj ek/; vkSj xq.kksÙkj ek/; ds l–'k] ;g Hkh chtxf.krh;] çfriknu ds 
;ksX; gSA  

4- rhuksa ek/;ksa] vFkkZr~ lekarj ek/;] xq.kksÙkj ek/; vkSj gjkRed ek/; esa] gjkRed 
ek/; U;wure gksrk gSA  vFkkZRk AM ≥ GM ≥ HM. 

bl rF; dks funf'kZr djus ds fy,] vkb;s ikap enksa 2] 3] 5] 10] vkSj 100 dk 
gjkRed ek/; Kkr djsa vkSj bldh rqyuk] xq.kksÙkj ek/; vkSj lekarj ek/; ls djsaA 

H.M.  =  �
�
�� ��� �� � �

��� �
���

=  �
�.����.����.����.����.��

= �
�.��

= 4.39  

lekrj ek/;] 24 gS vkSj xq.kksÙkj ek/;] 7-86 gSA blls Li’V gksrk gS fd AM > 
GM > HMA bl xq.k/keZ dks nwljs 'kCnksa esa] bl çdkj Hkh çdV dj ldrs gSa fd 
gjkRed ek/; dk NksVs ekuksa dh vksj >qdko gksrk gSA  

 tc fn, x, lHkh enksa ds eku ;FkkFkZr% leku gks] rks dsoy rHkh AM = 
GM = HM.,slh fLFkfr esa] ekf/;dk vkSj cgqyd Hkh] bl lkoZeku ds cjkcj gksaxsA 

1½  ,slh njksa vkSj vuqikrksa ds fy,] tks xfr] le; vkSj nwjh ls lEc) gksa] 
gjkRed ek/; dk ç;ksx] vkSlr pky Kkr djus ds fy, fd;k tkrk gSA  

2½ ,slh njksa vkSj vuqikrksa ds fy,] tks ewY; vkSj ek=k ls lEc) gks] ;fn O;; 
fd;k x;k dqy /ku fu;r gks vkSj bdkb;k¡ çfr #i;k gh gksa] rks gjkRed 
ek/; dk ç;ksx djrs gSaA lekU;r% ;fn enksa dk la;qä çHkko Kkr djus ds 
fy,] muds O;qRØeksa dk ç;ksx fd;k tkrk gS] rks mudk vkSlr Kkr djus ds 
fy, gjkRed ek/; dk ç;ksx djrs gSaA  

3½ ;fn fn, x, lead dqyd esa] dqN cM+s eku gksa] rks O;qRØeksa dk ç;ksx djus 
ls] cM+s ekuksa dk çHkko de gks tkrk gSA ,slh fLFkfr;ksa esa] gjkRed ek/; dk 
ç;ksx djuk pkfg,A  

4½  tc pj ds NksVs ekuksa dks vf/kd egRo vkSj cM+s ekuksa dks de egRo nsuk 
vHkh"V gks rks gjkRed ek/; ds ç;ksx dh flQkfj'k dh tkrh gSA 

1½  bldk ifjdyu djuk dfBu gS vkSj bldks le>uk Hkh dfBu gSA  
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2½  ;fn ,d ;k ,d ls vf/kd en 'kwU; gksa rks bldk ifjdyu ugha fd;k tk 
ldrkA okLro esa] ,slh fLFkfr esa] HM  dk eku 'kwU; gksxk] pkgs vU; enksa ds 
eku dqN Hkh gksaA  

mnkgj.k ds fy,] 0] 10 vkSj 100 dk gjkRed gksxk%  

�
�
�� �

��� �
���

=  �
���.����.��

= �
�

= 0  

3½  U;wure en dks] vf/kdre egRo nsuk lnSo ,d okaNuh; y{k.k ugha gS] vkSj 
vkfFkZd vkadM+ksa ds fo'ys"k.k esa] blds ç;ksx dk lhfer volj gSA 

,slh njksa vkSj vuqikrksa dk] tks xfr] le; vkSj nwjh] ;k nj] jkf'k] vkSj O;; fd, 
x, dqy /ku bR;kfn ls lEc) gksa] ek/; Kkr djus ds fy,] lekarj ek/; vkSj 
gjkRed ek/; esa ls p;u djuk] bruk ljy ugha gksrkA dqN ifjfLFkfr;ksa esa] 
;FkkFkZ ifj.kke çkIr djus ds fy, gjkRed ek/;] vf/kd mi;qä çrhr gksrk gS] 
tcfd vU; ifjfLFkfr;ksa esa] lekarj ek/; gh vf/kd mi;qä ik;k tkrk gSA ;g 
p;u] çk;% leadksa dh ç—fr ij fuHkZj gksrk gSA bl rF; ij vk/kkfjr] mfpr 
p;u ds fy, lkekU; lan'kZd fu;e fn;s tk ldrs gSaA  

1½  ,slh njksa vkSj vuqikrksa ds fy,] tks xfr] le; vkSj nwjh ls lEc) gksa] ;fn 
dqy nwjh nh xbZ gks] rks gjkRed ek/; gh ojh; gksrk gSA ijarq] ;fn dqy le; 
fn;k gks] rks lekarj ek/; vf/kd mi;qä gksrk gSA lkekU;r% ;fn fn, x, 
vuqikr] :i % x bdkb;k¡] çfr y gksa] rks gjkRed ek/; ç;ksx djsa] tc ds 
eku fn, gksa vkSj lekarj ek/; ç;ksx djsa tc y ds eku fn, gksaA vkb;s] ,d 
mnkgj.k }kjk bls vkSj vPNh rjg le>sA 

 ,d O;fä] 100 fd-eh- dh nwjh] dkj ls] 30 fd-eh- çfr ?kaVk 
dh vkSlr xfr ls r; djrk gS] fQj og okilh ;k=k 20 fd-eh- çfr ?kaVk dh 
vkSlr xfr ls r; djrk gSA dqy ;k=k esa] vkSlr xfr çfr ?kaVk Kkr 
dhft,A 

 ;gk¡ xfr fd&eh- çfr ?kaVs esa nh xbZ gS vkSj r; dh xbZ dqy nwjh pj gS] 
¼vFkkZr~ 100 fd-eh- çR;sd vksj½ vr% Hkkfjr gjkRed ek/;] leku Hkkjksa] çR;sd 
100 ds lR; ;k ljy gjkRed ek/; gh] ,d mi;qä ek/; gksxkA 

H.M.  =  �
�

��� �
��

=  �
���
��

= � ×��
�

 ¾ 24 fd-eh- çfr ?kaVk 

vkb;s] vc mijksä lwpuk esa FkksM+k la'kks/ku djsaA vc eku yhft, fd nksuksa 
vksj dh dqy ;k=k ds fy,] og vk/kk le; 30 fd-eh- çfr ?kaVk dh xfr ls 
tkrk gS vkSj 'ks"k vk/kk le;] 20 fd-eh- çfr ?kaVk dh xfr ls tkrk gSA 
D;ksafd ;k=k ds le; fn, x, gSa] vr% lekarj ek/; dk ç;ksx djuk mfpr 
gksxkA vkSj D;ksafd nh xbZ dky vof/k;k¡ leku gSa] blfy, ljy lekarj ek/; 
gh mi;qä gksxkA 

lekarj ek/; ¾ =  �����
�

 ¾ 25 fdeh çfr ?kaVk 
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 vki vc tk¡p dj ldrs gSa fd lekarj ek/; gh ;FkkFkZ ek/; gS ;k ughaA og 
¼dqy ek=k½ 200 fd-eh- dh nwjh] lekrj ek/; xfr 25 fd-eh- çfr ?kaVk dh 
xfr ls 8 ?kaVs esa r; dj ldrk gSA ;fn og] vk/ks le; ¼vFkkZr~ 4 ?kaVs½] 30 
fdyksehVj çfr ?kaVk dh xfr ls pys vkSj 'ks"k vk/ks le;] 20 fdeh çfr ?kaVk 
dh xfr ls rks og Bhd 200 fd-eh- çfr ?kaVk gh pysxkA vr% bl fLFkfr esa] 
;FkkFkZ vkSlr xfr] lekarj ek/; gh gksxhA 

2  buesa ,d vU; Hksn ;g gS fd tgk¡ lekarj ek/;] pje ekuksa ls çHkkfor gksrk 
gS] ogk¡ gjkRed ek/; dk >qdko NksVs ekuksa ds çfr vf/kd gksrk gSA blfy,] 
,d vle caVu ds fy,] lekarj ek/; dk ç;ksx ugha dj ldrs] rFkk vkfFkZd 
leadksa ds fo'ys"k.k ds fy,] gjkRed ek/; dk ç;ksx ugha dj ldrs A  

1½  gjkRed ek/; fdls dgrs gSa \ 

2½  fon;kfFkZ;ksa ds ,d lewg ds ekfld O;; ds vkadM+s uhps fn, x, gSaA gjkRed 
Hkk/; ifjdfyr 

dhft,% 125] 75] 10] 130] 45] 500] 150] 80] 65] 100 

3½ fuEu leadksa ds fy,] gjkRed ek/; ifjdfyr dhft,%  

enksa ds vkeki : 0-10 10-20 20-30 30-40 40-50 

vkof̀Ùk : 5 10 7 3 2 

4½ ,d fuos”kd] izfrekl ,d dEiuh ds #- 1200 ewY; ds “ks;j [kjhnrk gSA 
igys ik¡p eghukas esa mlus ;s 'ks;j] 10 #-] 12 #-] 15 :-] 20 vkSj 24 #- çfr 
'ks;j dh njksa ls [kjhns vkSlr nj çfr 'ks;j Kkr dhft,A 

5½ ,d O;fä us] vius ewy fuokl LFkku igq¡pus ds fy,] igys 1200 fd-eh- dh 
;k=k] jsyxkMh ls 80 fdeh çfr ?kaVk dh vkSlr xfr ls dh] fQj 20 fdeh- 
dh ;k=k cl ls] 40 fd-eh- çfr ?kaVk dh vkSlr xfr ls dh] vkSj var esa] 6 
fd-eh- dh ;k=k] lkbfdy ls] 8 fd-eh- çfr ?kaVk dh vkSlr xfr ls dhA lkjh 
;k=k ds fy,] mudh vkSlr xfr D;k gS\ 

ekf/;dk Hkh dsUæh; çòfÙk dk ,d eki gSA lekarj ek/; ds foijhr] ekf/;dk] 
vkjksgh ;k vojksgh Øe esa O;ofLFkr Js.kh esa ,d fu;r fLFkfr ds çs{k.k ij 
vk/kkfjr gksrh gSA blfy,] bls ,d LFkSfrd ek/; ¼positional average½ dgrs gSaA 
lHkh çs{k.kksa ds ifjek.kksa ls bldk dksbZ lEca/k ugha gksrk] tSlk fd lekarj ek/; dh 
fLFkfr esa gksrk gSA ljy 'kCnksa esa] ekf/;dk pj ds lokZf/kd e/;xr eku dks fufnZ"V 
djrh gSa] tc mUgsa ¼çs{k.k ekuksa dks½ ifjek.k ds Øe esa j[kk tk,A Js.kh esa ekf/;dk 
dh fLFkfr ,slh gksrh gS fd blds çR;sd en dh la[;k leku gksrh gSA 
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Md

voxhZ—r vkadM+ksa vkSj oxhZ—r vkadM+ksa] nksuksa gh ds fy,] ekf/;dk dk ifjdyu 
fd;k tk ldrk gSA ijarq] fof/k;k¡ fHkUu gSaA vkb;s] oxhZ—r vkSj voxhZ—r vkadM+ksa 
ds fy,] ekf/;dk ds ifjdyu dh fof/k;ksa dk i`Fkd&iF̀kd~ v/;;u djsaA 

vkadM+ksa dks vjksgh Øe ;k vojksgh Øe esa j[kus ds i'pkRk] ekf/;dk dks] 
���

�
 osa 

en ds eku ds :i esa] ifjdfyr fd;k tkrk gS] tgka N enksa dh dqy la[;k dks 
lwfpr djrk gSA  

1  N  tc çs{k.kksa dh la[;k ,d fo"ke la[;k gks rks ekf/;dk 
¼Md½ dk lw= gS % 

 ���
�

 en dk eku] tgk¡ N&çs{k.kksa dh la[;k gSA mnkgj.k ds fy,] Js.kh 6] 7] 

4] 8] 11] 5] 3] 9] 10 ij fopkj dhft,A ;gka izs{k.kks dh la[;k 9 gSA tks fd 

,d fo"ke la[;k gSA vr% + 
���

�
=  ���

�
= 5  osa en dk eku gh] ekf/;dk 

gksxhA blls vfHkçk; gS fd tc Js.kh dks vkjksgh Øe esa ;k vojksgh Øe esa 
j[kk tk,] rks ikaposa en dk eku] nh xbZ Js.kh dh ekf/;dk gksxhA vc ge] 
vkadM+ksa dks vkjksgh Øe esa j[k ldrs gSa vkSj fQj ikaposa en dks vfHkKkr dj 
ldrs gSaA Øe esa j[kh xbZ Js.kh gS % 3] 4] 5] 6] 7] 8] 9] 10] 11 vkSj ikaposa 
en dk eku 7 gSA vr% ekf/;dk ¼Md); 7 gSA 

N  tc çs{k.kksa dh la[;k ¼N½ ,d le la[;k gks rks 
���

�
 dk 

eku ,d fHkUu ls lEc) gksxkA ,slh fLFkfr esa] nks e/;xr enksa ds ekuksa ds 
lekarj ek/;a dks gh] ekf/;dk ekurs gSaA mnkgj.k ds fy,] Js.kh % 6] 11] 3] 
16] 20] 32] 41] 36 ij fopkj dhft,A bl Js.kh esa] çs{k.kksa dh la[;k 8 gS] tks 

fd ,d le la[;k gSA    ���
�

= ���
�

= 4.5 ;g eku] fHkUu 0-5 ls lEc) 

gSA /;ku nhft, fd ,slk dksbZ in ugha gS ftldh Øe la[;k 4-5 gksA vr% 
vkidks] pkSFks vkSj ikaposa enksa ds ekuksa ds lekarj ek/; dks gh ekf/;dk ekuuk 
gksxkA 

;g fLFkfr mu lHkh Jsf.k;ksa esa çLrqr gksxh tgka N] ,d le la[;k gks A vc 
ge] nh xbZ Js.kh dks] vkjksgh Øe esa] fuEukuqlkj j[krs gSa % 

3] 6] 11] 16] 20] 32] 36] 41  
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 Øe esa j[kh xbZ bl Js.kh esa] pkSFks vkSj ikaposa enksa ds ekuksa dk lekarj 
ek/; gh ekf/;dk gksxkA bl Js.kh esa] pkSFks vkSj ikaposa enksa ds eku Øe'k% 

16 vkSj 20 gSA vr% ekf/;dk ¼Md½ 18 ¼ vFkkZr~ 
�����

�
 ½ gSA N ds ,d 

le la[;k gksus dh fLFkfr esa Hkh] ge 
���

�
  osa en ds eku dks] ekf/;dk ys 

ldrs gSa] ijarq bl ç;kstu ds fy,] gesa 
���

�
  ds eku esa] fHkUu 0-5 dh 

leqfpr :i ls O;k[;k djuh gksxhA Åij fn, x, mnkgj.k esa] 4-5 osa en 
ds eku dks Kkr djuk vHkh"V gSA yksd lEefr ls] ge 4-5 osa en ds eku 
dks Kkr djus ds fy, pkSFks en ds eku esa] pkSFks vkSj ikaposa enksa ds ekuksa 
ds varj dk vk/kk tksM+ nsrs- gSa A nh xbZ Js.kh dks vkjksgh Øe esa j[kus ij] 
pkSFks en dk eku 16 gS vkSj ik¡pos en dk eku 20 gSA vr% ekf/;dk 

¼Md½ 18 vFkkZr~ 16f �
�
¼20 & 16½ gSA ;g eku ogh gS tks igys çkIr gqvk 

FkkA vr% voxhZ—r vkadM+ksa ds fy,] pkgs N] ,d fo"ke la[;k gks ;k le 

la[;k gks] 
���

�
  osa en ds eku dks gh ekf/;dk ifjHkkf"kr dj ldrs gSaA 

/;ku nhft, fd tc N ,d le la[;k gS] rks nks ekf/;dk inksa ds ekuksa 
ds lekarj ek/; ds :i esa] ekf/;dk ifjdfyr djuk] ljy gSA ijarq Åij 
fn[kkbZ xbZ fof/k ds vuqlkj] en dh fHkUukRed Øe la[;k dh O;k[;k 
djuk vU; foHkktu ekuksa ds ifjdyu esa cM+k gh mi;ksxh fl) gksrk gSA 
vki] bu foHkktu ekuksa ds ckjs esa ckn esa] blh bdkbZ esa v/;;u djsaxsA 
blds vfrfjä] ;g lw=] oxhZ—r vkdM+ksa dh ekf/;dk] O;kid :i esa 
ifjHkkf"kr djus esa] gekjh lgk;rk djrk gSA 

tSlk fd vkidks Kkr gS] tc lead ,d vko`fÙk caVu ds :i esa gksa] rks çs{k.k pj 
ds eku] ,d vlrr Js.kh ;k ,da lrr Js.kh dk :i ys ysrs gSaA bu nks çdkj ds 
vkof̀Ùk caVuksa ds fy,] ekf/;dk ifjdyu djus dh fof/k;k¡ fHkUu gSaA vkb;s bu 
fof/k;ksa dk vyx&vyx v/;;u djsaA 

Discrete Series bl fLFkfr esa ekf/;dk dk ifjdyu djus ds 
fy, fuEu pj.kksa dks viuk,A 

1½ bl fLFkfr esa] igys leadksa (x) dks vkjksgh Øe esa ;k vojksgh Øe esa jf[k;sA  

2½  lap;h vko`fÙk;k¡ (cf) Kkr dhft,A  

3½  lw= dk iz;ksx djsa �� = ���
�

th  item  

4½ vc lap;h vko`fŸk esa ���
�

th item eku irk djsa rFkk bl lap;h vko`fŸk ds pj 

ds eku Kkr djsaA 

5½ pj dk ;g eku ekf/;dk dk eku gSaA 

vkb;s bl izfØ;k dks ,d mnkgj.k }kjk le>saA 
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fuEu vkadM+ksa ds fy,] ekf/;dk vad Kkr dhft,% 

vad%    40 15 25 5 30 35 10 50 45 20  

fo|kfFkZ;ksa dh la[;k %  9 75 72 20 45 39 43 6 8 76 

vkadM+ksa dks] fQj ls] vadksa ds ifjek.k ds vkjksgh Øe esa fyf[k,A fQj] fuEu 
çdkj ls lap;h vko`fÙk lkj.kh cukb,A 

vad%    5 10 15 20 25 30 35 40 45 50 

fo|kfFkZ;ksa dh la[;k % 20 43 75 76 72 45 39 43 8 76 

 (c.f.) 
5 20 30 

10 43 63 

15 75 138 

20 76 214 

25 72 286 

30 45 331 

35 39 370 

40 9 379 

45 5 387 

50 6 393 

;gk¡]  n = 393 

ekf/;dk ¾ ���
�

 osa en = �����
�

 osa en = 197 osa en dk ekuA 

vc 197 ok¡ en] lap;h vkof̀Ùk 214 okys oxZ esa fLFkr gSA bl oxZ esa pj dk eku 
20 vr% ekf/;dk vad 20 gSA 

Continuous Series lrr Js.kh ds vkof̀Ùk caVu dh fLFkfr esa] 
fofHkUu enksa ds ;FkkFkZ eku Kkr ugha gksrsA vr% fdlh en fo'ks"k dk eku Kkr ugha 
fd;k tk ldrkA ge dsoy bruk dj ldrs gSa fd pj dk og eku Kkr dj ysa] 
ftlds Åij ;k uhps vk/ks in gks A vr%] ekf/;dk oxZ dk fu/kkZj.k djus ds 

fy,] ���
�

+ ds LFkku ij N/2 dk ç;ksx djrs gSa] vkSj 'ks"k çfØ;k Bhd mlh çdkj 

gS] tSlh fd vlrr Js.kh dh fLFkfr esa viukbZ xbZA FkhA ekf/;dk oxZ fu/kkZfjr 
djus ds i'pkr] pj dk ;FkkFkZ eku] ml oxZ esa varosZ'ku }kjk] fuEu rhu fof/k;ksa 
esa ls fdlh ,d dks viuk dj] fu/kkZfjr fd;k tk ldrk gSA 

tc lap;h vko`fŸk dk ifjdyu fuEurj ekuksa dh vksj (less than)  
fof/k ls fd;k x;k gksA 
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�� = � +

�
� ��

�
× � 

 l ¾ ekf/;dk oxZ dh fuEu lhek 

C ¾ ekf/;dk oxZ ds iwoZorhZ oxZ dh lap;h vkof̀Ùk  

f ¾ ekf/;dk oxZ dh ¼lk/kkj.k½ vkof̀Ùk 

i = ekf/;dk oxZ dk oxZ&varjky] 

 �
�
 = voyksduks dh vk/kh la[;k] bls ‘m’ ls Hkh n”kkZ;k tkrk gSA 

bl lw= dks bl izdkj Hkh n”kkZ;k tk ldrk gSA 

M� = l + ���
�

× (m − c) 

tgk¡    l ¾ ekf/;dk oxZ dh fuEu lhek 

U ¾ ekf/;dk oxZ dh mifj lhek 

f ¾ ekf/;dk oxZ dh vko`fÙk 

m= �
�
 = ok en( 

C ¾ ekf/;dk oxZ ds iwoZxkkeh oxZ dh lap;h vko`fÙk  

1½ ;fn oxkZUrj lekos”kh gS rks mUgsa viothZ esa cnyuk pkfg, vFkok dsoy 
ekf/;dk oxZ dks cnyk Hkh tk ldrk gSA ;g izfØ;k bl bdkbZ esa ckn esa 
crkbZ tk,xhA vleku oxksZa dks leku oxksZa es cnyuk vko”;d ugha gSA 

2½ fuEu lap;h vko`fŸk (cf) dk ifjdyu djsaA 

3½  �
�

 os en dks Kkr djsa rFkk ;g irk djsa dh og lap;h izof̀Ÿk esa dgk¡ ik;k 

tkrk gS rFkk fQj ml lap;h vko`fŸk ds lkeus ds oxZ dks Kkr djsaA 

4½ varosZ”ku }kjk fuEu rhu fof/k;ksa esa ls fdlh dk iz;ksx djds ekf/;dk dk eku 
fu/kkZfjr fd;k tk ldrk gSA 

 igyh fof/k esa ç;qä lw= bl ekU;rk ij vk/kkfjr gS fd lap;h vko`fÙk;ksa 
dk ifjdyu] fuEurj ekuksa dh vksj ls fd;k x;k gSA ;fn] lap;h vko`fÙk;ksa dk 
ifjdyu] mPprj ekuksa dh vksj ls fd;k tk,] rks mijksä lw= esa rfud la'kks/ku 
dj] fuEu lw= çkIr dj ldrs gSa % 

M� =U +
�
� ��

�
× i 

tgk¡   U ¾ ekf/;dk oxZ dh mifj lhek  

C ¾ ekf/;dk oxZ ds vxys ¼mPprj½ oxZ dh lap;h vkof̀Ùk  

f ¾ ekf/;dk oxZ dh ¼lk/kkj.k½ vkof̀Ùk 

i ¾ ekf/;dk oxZ dk varjky vkeki 
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;s nksuksa fof/k;k¡ Bhd ,d gh ifj.kke nsrh gSaA bu lHkh fof/k;ksa esa] ekuh xbZ 
/kkj.kk,¡ vkSj ekf/;dk ds eku dks varosZ'ku }kjk çkIr djus dk rdZ çk;% ,d tSls 
gSaA vkb;s] vc fof/k ds lw= ds fy, viukbZ xbZ /kkj.kkvksa dh O;k[;k djsaA  

;fn enksa dh x.kuk] fuEu ekuksa dh vksj ls vkjEHk djsa rks ekf/;dk oxZ dh fuEu 
lhek rd] c enksa dh x.kuk lEiUu dj ldsaxsA ijarq ekf/;d fcanq rd igq¡pus ds 
fy,] N/2 enksa dh x.kuk djuh gksxhA blfy,] ekf/;dk oxZ ds varxZr �

�
−  � 

enksa dks Hkh djuk gksxkA ekf/;dk oxZ ds] vkeki okys] bl oxZ varjky esa] f  en 
fc[kjs gq, gSaA vc ge ;g ekurs gSa fd ;s lHkh f en] oxZ varjky ds foLrkj ij] 
,d leku caVs gq, gSaA vr% �

�
−  � enksa dks ekf/;dk oxZ ds varxZr djus ds fy,] 

fuEu lhek 1 ls vkxs dh vksj] �
�

× ��
�

−  �� dh nwjh r; djuh gkxhA vr% 

ekf/;dk �� = � + �
�

× ��
�

−  �� 

ekf/;dk vkSj ek/; ds fy,] dh xbZ /kkj.kkvksa ds varj ij /;ku nhft,A ekf/;dk 
dh fLFkfr esa] dYiuk dh xbZ gS fd ,d oxZ varjky esa] en ,d leku QSys gq, gSa] 
tc fd lekarj ek/; dh fLFkfr esa] ;g dYiuk dh tkrh gS fd ,d oxZ varjky 
esa] lHkh enksa ds ekuksa esa ls çR;sd ml oxZ varjky ds e/; fcanq ds cjkcj gSA  

,d foHkkxh; HkaMkj ds çca/kd us] 200 ysunkjh [kkrksa ij tks 
vipkjh Fks] lwpuk ladfyr dhA çR;sd [kkrs ds fy,] mlus] fu;r rkjh[k ds 
i'pkr~ chrs x, fnuksa dh la[;k uksV dhA rc mlus] fuEu vko`fÙk caVu esa fn[kkbZ 
xbZ fof/k ds vuqlkj] leadksa dks oxhZ—r fd;kA ekf/;dk Kkr dhft,A 

30-44 40 

45-59 45 

60-74 40 

75-89 25 

90-104 25 

105-119 20 

120-134 5 

 
(f) 

 
¼cf½ 

 

 ¼cf½ 

 

30-44 40 40 200 

45-59 45 85 160 
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 60-74 40 125 115 

75-89 25 150 75 

90-104 25 175 50 

105-119 20 195 25 

120-134 5 200 5 

;gk¡ N/2 ¾ 200/2 ¾ 100; blls vfHkçk; gS fd ekf/;dk ds uhps 100 en gSaA 
blfy, ekf/;dk oxZ 60&74 esa gSaA vc ges lekos”kh oxkZUrjksa dk viothZ oxkZUrjksa 
esa ifjofrZr djuk gksxkA blds fy;s oxkZUrj dh fUkEurj lhek esa ls -5 ?kVk nsrs 
gSA vkSj mifj lhek esa -5 tksM+ nsrs gSA oxkZUrj 60&74 tks fd lekos”kh gS] dk 
viothZ oxkZUrj 59-5&74-5 gksxkA 

vc ekf/;dk oxZ dh ;FkkFkZ lhek,¡] 59-5 & 74-5 gSaA vc igyh fof/k ds ç;ksx ls] 
ekf/;dk dk ifjdyu dhft,A 

�� = � +
�
� ��

�
× � 

tgk¡] l = 59.5; c= 85; f = 40; i  = 15; N = 200. 

      �� = 59.5 + ������
��

× 15 

       = 59.5 + (15/40) × 15 

       = 59.5 + 225/40 

       = 59.5 + 2.625 = 65.125 

ekf/;dk = 65.1 fnuA 

fof/k 1 esa crk, x, oSdfYid lw= ls Hkh ge ekf/;dk dk ifjdyu dj ldrs gSaA 

�� = � + ���
�

× (� − �) 

tgk¡, l = 59.5; u = 74.5; f = 40;  N/2 = 200/2 = 100; C = 85 

      �� = 59.5 + ��.����.�
��

× (100 − 85) 

= 59.5 + (15/40) × 15 

= 65.125  

ekf/;dk = 65.1 fnuA 

vkb;s vc] nwljh fof/k dk ç;ksx dj ekf/;dk dk ifjdyu djsaA 

      �� = � +
�
� ��

�
× � 

tgk¡, u = 74.5; f = 40; c=75; i = 15; N = 200 

∴ �� = 74.5 +
���

� ���

��
× 15 
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 = 74.5 – (25/40) × 15 

 = 74.5 – 375/40 

 = 74.5 – 9.375 = 65.125 

ekf/;dk = 65.1 fnuA 

fuEu vk; caVu ds fy,] ekf/;dk vk; Kkr dhft,A 

         ekfld vk; ¼#i;ksa esa½ 

 
dqVqEcksa dh la[;k 

Below 100 50 

100-200 500 

200-300 555 

300-500 100 

500-800 3 

800 and above 2 

ekfld vk; ¼#i;ksa esa½ dqVqEcksa dh la[;k lap;h vko`fÙk ¼cf½ 
Below 100 50 50 

100-200 500 550 

200-300 555 1,105 

300-500 100 1,205 

500-800 3 1,208 

800 and above 2 1,210 

ekf/;dk ds uhps N/2 en gSaA bldk vFkZ gS fd ekf/;dk ds uhps 1210@2 ¾ 605 
en gSaA blfy,] ekf/;dk oxZ 200 & 300 esa gSA vc fuEu varosZ'ku lw= dk ç;ksx 
djsaxs% 

�� = � +
�
� ��

�
× � 

l = 200; c= 550; f = 555; i = 100; N = 1,210. 

      �� = 200 + �������
���

× 100 

       = 200 + (55/555) × 100 

       = 200 + 9.91 

       = 209.91 
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 vr% ekf/;dk ekfld vk; 209-91 #- gSA  

/;ku nhft, fd bl mnkgj.k esa] oxZ varjky vleku vkekiksa ds gSa] vkSj lead 
foo`req[kh gSaA bldk] ekf/;dk ds ifjdyu ij dksbZ çHkko ugha iM+rk D;ksafd lw= 
esa ç;qä] ,dek= oxZ varjky dk vkeki ^i^ ekf/;dk oxZ dk gSA 

fuEu vkadM+ksa ls] ekf/;dk etnwjh fu/kkZfjr dhft,A 

      etnwjh ls  

      ¼vf/kd ¼#-½½ 

dkexkjksa dh la[;k 

20 58 

40 54 

60 48 

80 38 

100 22 

120 10 

140 3 

160 0 

etnwjh  

¼ls vf/kd ¼#-½½ 
dkexkjksa dh la[;k  

lap;h vko`fÙk 
Lkk/kkj.k vko`fÙk f  

¼Åij dh la[;k dks 
mlds uhps dh 
la[;k ls ?kVkuk 

gSA½ 

20 58 58&54 = 4 

40 54 54&48 = 6 

60 48 48&38 = 10 

80 38 38&22 = 16 

100 22 22&10 = 12 

120 10 10&3 = 7 

140 3 3&0 = 0 

160 0 0 

bl mnkgj.k esa] lap;h vko`fÙk nh xbZ gSA vr% geus lk/kkj.k vko`fÙk dk ifjdyu 
fd;kA vc] ekf/;dk ds Åij N/2 en] vFkkZr~ 58/2 ¾ 29 en gSa A vr% ekf/;dk 
^^80^^ ls vf/kd oxZ esa gS vFkkZr oxZ 80&100 esaA vc] ge ekf/;dk dk ifjdyu] 
fuEu lw= ds ç;ksx ls djrs gSa% 

       �� = � +
�
� ��

�
× � 
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tgk¡  u = 100; c=22; f = 16; i = 20 

�� = 100 + �����
��

× 20 

 = 100 – (7/16) × 20 

 = 100 – 8.75 = 91.25 

ekf/;dk etnwjh 91.25 

  ekf/;dk ds eku rFkk voyksduksa dh dqy la[;k 
dh lgk;rk ls viw.kZ vko`fÙk dk Kkr djuk laHko gSA  vkb, fuEu mnkgj.k dks 
ns[krs gSA 

vkidks fuEu viw.kZ vko`fÙk caVu fn;k x;k gSA ;g Kkr gS fd dqy 
vkof̀Ùk 1000 gS vkSj ekf/;dk  413-11 gSA  

enks dk eku vkof̀Ùk 

300&325 5 

325&350 17 

350&375 80 

375&400 & 

400&425 326 

425&450 & 

450&475 88 

475&500 9 

eku yhft, fd oxZ 375 & 400 dh vko`fÙk ¼F) gSA vc] oxZ 425 & 450 dh 
vkof̀Ùk] 1000 &  ¼525  & F½ ¾ 475 &  F* gks tkrh gSA ¼525] nh xbZ vko`fÙk;ksa 
dk tksM+ gSA½ 

           enksa dk eku 

 
           vkof̀Ùk 

 
   lap;h vko`fÙk 

300-325 5 5 

325-350 17 22 

350-375 80 102 

375-400 F 102 + F 

400-425 326 425 +F 

425-450 425 - F  903 

450-475 88 991 

475-500 9 1000 

D;ksafd ekf/;dk 413-11 fn;k x;k gS] blfy, ekf/;dk vo'; gh oxZ 400&425 esa 
gksxh% 
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vc]  �� = � +

�
� ��

�
× � 

tgk¡ 

l = 400; f = 326; c= 102; i = 25; ��  = 413.11. 

      413.11 = 400 + ���������
���

× 25 

413.11 − 400 = �����
���

× 25 

13.11 × 326 = (398-F) × 25 

4,273.86 = 9,950 – 25F 

       25 F = 5,676.14 

 F = 227.04 

D;ksafd vko`fÙk lnSo iw.kkaZdh; gksrh gS] blfy, F¾ 227 oxZ 375& 400 dh vko`fÙk 
gS] vkSj 248 oxZ  475&227 dh vko`fÙk gSA 

Properties

vkius] ekf/;dk ifjdfyr djus dh fof/k;ksa dk v/;;u dj fy;k gSA vc vkb;s] 
ekf/;dk ds xq.k/keksaZ dh foospuk djsaA  

1-  ekf/;dk dk ,d egRoiw.kZ xq.k ;g gS fd fofHkUu ekuksa ds ekf/;dk ls fujis{k 
fopyuksa dk ;ksxQy] U;wure gksrk gS] vFkkZr ∑|x-�� | U;wure gksrk gS] bl 
xq.k/keZ ds dkj.k] cgqr lh O;kogkfjd ifjfLFkfr;ksa esa] ekf/;dk dk ç;ksx gh 
mfpr gksrk gSA mnkgj.k ds fy, enksa 5] 7] 8] 9] 21 ij fopkj dhft, A 

;gk¡] ekf/;dk (���)
�

  osa en dk eku] vFkkZr~ ekf/;dk 8 gSA 

��. �. , ����������
�

� = 10 

en  
X 

|x-�� | 
|x-8| 

|x-7| |x-X| 
|x-10| 

5 3 2 5 

7 1 0 3 

8 0 1 2 

9 1 2 1 

21 13 14 11 

18 19 22 

;fn vki Åij dh lkj.kh dk] /;ku ls v/;;u djsa rks vki ns[ksaxs fd U;wure 
;ksx 18 gS] tks fd ekf/;dk ls fujis{k fopyuksa dk tksM+ gSA  
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2- ;g lhekar enksa ¼vFkkZr~ pje ekuksa½ ls çHkkfor ugha gksrkA ijarq fuLlansg gh 
enksa dh la[;k] bls çHkkfor djrh gSA  

3-  foo`r eq[kh ¼[kqys fljs okys½ caVu ds fy, rks] ekf/;dk lokZf/kd mi;qä ek/; 
gSA mnkgj.k ds fy,] D;ksafd vk; caVu ,d foor̀ eq[kh caVu gksrk gS] 
ekf/;dk vk;] caVu dk Js"Brj çfrfuf/k eku gksxkA  

4-  xq.kkRed lwpukvksa ds fy,] lEHkor% ekf/;dk gh] dsUæh; çof̀Ùk dk ,dek= 
mi;qä eki gSA 

mnkgj.k ds fy,] ge ,d çR;FkhZ ls dg ldrs gSa fd og ,d fuxe çfrek 
ds vius ewY;k¡du dks xfr'khy] çfrf"Br] ¼O;olk; dh –f"V ls½ lg;ksx nsus 
okyk] lQy vkSj çR;kgfjr ¼iw¡th drawn½ ds :i esa egRo ds vk/kkj ij 
Øec) djsA eku yhft, og mUgsa] Bhd mlh çdkj Øec) djrk gS] tSlk 
fd Åij fn;k x;k gS] rks] bu ik¡p Øec) ekuksa dh ekf/;dk gksxh] ¼O;olk; 
dh –f"V ls½ lg;ksx nsus okykA  

5-  ekf/;dk dks] ,d ys[kkfp= }kjk Hkh LFkkfir ¼;k fu/kkZfjr½ fd;k tk ldrk gSA  

6-  ekf/;dk dk ifjdyu djuk ljy gS] vkSj bls Li"V :i ls le>k tk ldrk 
gSA dqN fLFkfr;ksa esa rks] bls fujh{k.k ek= ls çkIr dj ldrs gSaA 

vkius ekf/;dk ds vFkZ] mlds ifjdyu dh fof/k;ksa vkSj xq.k/keksaZ dk v/;;u fd;k 
gSA vkb;s] vc ekf/;dk ds xq.kksa ¼;ksx esa vkSj mldh ifjlhekvksa½ dh foospuk djsaA 

1-  ,d foor̀eq[kh caVu] tSls vk; caVu ds fy,] ekf/;dk ,d Js"Brj çfrfuf/k 
eku gSA  

2-  D;ksafd ekf/;dk pje ekuksa }kjk fo—r ugha gksrk] tcfd ek/; muls fo—r 
gksrk gS] blfy, dqN fLFkfr;ksa esa] ek/; dh vis{kk] ekf/;dk vf/kekU; gksrk gSA  

3-  xq.kkRed ?kVukvksa dk v/;;u djus ds fy,] ekf/;dk lokZf/kd mi;qä ek/; 
gSA  

4-  D;ksafd ekf/;dk ls fujis{k fopyuksa dk ;ksxQy U;wure gksrk gS] blfy, mu 
fLFkfr;ksa esa tgk¡ HkkSxksfyd nwjh dks U;ure djuk gks] ekf/;dk vf/kekU; gSA 
mnkgj.k ds fy,] eku yhft, fd Hkkjr ds ik¡p fofHkUu uxjksa ls] ik¡p mPp 
vf/kdkfj;ksa dk ,d lEesyu gSA og uxj] tks ekf/;dk nwjh ij fLFkr gks] 
lEesyu ds fy, vf/kd mi;qä LFkku gksxkA  

5-  tc dsoy ,d ;k nks Vk;j [kjhnus gksa] rks ;g fu'p; djrs le; fd dkSu 
lh Nki dk Vk;j [kjhnk tk,] vf/kdre ekf/;dk-nwjh pyus okyh Nki gh 
vf/kekU; gksxhA blh çdkj ,d diM+s /kksus dh e'khu [kjhnrs le;] ,d 
vf/kdrj ek/; thou okyh e'khu dh vis{kk] vf/kdrj ekf/;dk thou okyh 
e'khu vf/kekU; gksxhA  
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1-  ekf/;dk mPp chtxf.krh; çfriknu ds v{kE; gSA bldk vfHkçk; ;g gS fd 
nks ;k nks ls vf/kd lewgksa dh la;qä ekf/;dk Kkr ugha dj ldrs tc rd 
fd mu lewgksa ds lHkh en Kkr u gksaA  

2-  dHkh&dHkh bls ,d vpsru eki dgk tkrk gS] D;ksafd ;g Js.kh ds lHkh enksa 
ij vk/kkfjr ugha gksrhA  

3-  lekarj ek/; dh vis{kk] ;g çfrp;u mPpkopuksa ls] vf/kd çHkkfor gksrh gSA  

4-  ekf/;dk dk ifjdyu lw=] ,d çdkj ls] varosZ'ku dh ,d fof/k gS] tks bl 
ekU;rk ij vk/kkfjr gS fd ekf/;dk oxZ ds lHkh en] ml oxZ varjky esa] ,d 
leku caVs gq, gSa] ijarq ;g ekU;rk cgqr lR; ugha gSA  

5-  ekf/;dk }kjk eu ij Mkyk x;k çHkko] ek;koh vkSj /kks[kk nsus okyk gks ldrk 
gS] D;ksafd bldk eku] dsoy ek= ek/;&xr çs{k.k½ }kjk fu/kkZfjr gksrk gSA 
mnkgj.k ds fy,] çR;sd ykVjh esa] ,d fVdV }kjk thrk x;k ekf/;dk buke 
lnSo 'kwU; gksrk gS tcfd lkjs fVdVksa dks /;ku esa j[kk tk,A ¼50 ls vf/kd 
fVdVksa }kjk dksbZ Hkh buke u thrk tk,xk½ buke dk ;g ekf/;dk eku] 
y‚Vjh }kjk çLrqr bukeksa ds fo'ys"k.k esa dksbZ lgk;rk ugha djrk] D;ksafd 
çLrqr dqy bukeksa esa ls igyk buke gh #fp dk fo"k; gks ldrk gSA 

1-  fuEu leax dqydksa ds fy,] ekf/;dk Kkr dhft,A 

d½  1] 2] 4] 8] 16] 32] 64] 128] 256 

[k½ 1] 1/2] 1/3] 1/4] 1/5] 1/6] 1/7] 1/8] 1/9] 1/10 

2-  lrr caVu dh fLFkfr esa] tc lap;h vko`fÙk;k¡ mPp eku dh vksj ls ifjdfyr 
dh tk,¡] rks ekf/;dk ifjdyu dk lw= fyf[k,A 

3- ,d fufnZ"V vkof̀Ùk caVu esa] ;fn oxZ varjkyksa dh pkSM+kb;k¡ vleku gksa] rks 
ekf/;dk ifjdfyr djus ds fy,] fdl oxZ varjky dk ç;ksx djksxs \ 

4-- fo|kfFkZ;ksa ds ,d lewg dh Å¡pkb;k¡ uhps nh xbZ gSA ekf/;dk Kkr dhft,A 

61] 62] 62] 63] 61] 63] 64] 64] 60] 65] 63] 64] 65] 66] 64 

vc eku yhft,] fo|kfFkZ;ksa ds ,d vU; lewg dk] ftudh Å¡pkb;k¡ 60] 66] 
59] 68] 67 vkSj 70 bap gS] igys lewg esa lekfo"V dj nh tkrh gSA la;qä 
lewg dh ekf/;dk Kkr dhft,A 

5-  vFkZ'kkL= esa çkIr vadksa ds fuEu vko`fÙk caVu ds fy, ekf/;dk Kkr dhft,A  

vad %   5   10   15  20  25   30  35  40  45  5  

fo|kfFkZ;ksa dh la[;k %  20  43   75  76  72   45  39   9  8   6 
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6  ,d u, çdkj ds] 100 çdk'k cYcksa dh thou ¼?kaVksa esa½ laca/kh lwpuk 
fuEukuqlkj gS A ekf/;dk thou Kkr dhft,A 

 thou ¼?kaVksa esa½ vlQyksa dh la[;k 

1&50 2 

51&100 8 

101&150 15 

151&200 20 

201&250 25 

251&300 20 

301&350 10 

Partition Values

tSlk fd vki tkurs gSa] tc lHkh enksa dks ifjek.k ds Øe esa j[kk tk,] rks 
ekf/;dk] pj dk e/; eku gksrh gSA bl çdkj] ekf/;dk] Js.kh dks nks leku Hkkxksa 
esa foHkkftr djrh gSA var% bls ,d dgrs gSaA okLro esa ,sls vU; 
LFkSfrd eki Hkh gSa tks Js.kh dks] leku Hkkxksa dh] vf/kd cM+h la[;k esa] foHkkftr 
djrs gSa] tSls pkj leku Hkkxksa] ;k 10 leku Hkkxksa esa ;k 100 leku Hkkxksa esaA ,sls 
ekiksa dks] O;kid :i esa]  dgrs gSaA vf/kd ç;ksx esa vkus okys] rhu 
foHkktu eku gSa] ¼1½ prqFkZd] ¼2½ n'ked vkSj ¼3½ 'kred A fuLlansg ;s vdsUæh; 
fLFkfr&fu/kkZj.k ds eki gSaA vkb;s] vc buds ckjs esa ,d&,d djds] v/;;u djsaA 

Quartiles

pj ds mu ekuksa dks] tks Js.kh ;k caVu dks] 4 leku Hkkxksa esa foHkkftr djsa] 
 dgrs gSaA D;ksafd leadksa dks 4 leku Hkkxksa esa foHkkftr djus ds fy,] rhu 

fcanq vko';d gSa] blfy, rhu prqFkZd gksrs gSaA ftUgsa �� �� vkSj ��  }kjk lwfpr 
djrs gSaA  

 �� ) ftls  Hkh dgrs gSa] pj dk og eku gS] 
ftlds uhps 25 izfr”kr çs{k.k vkSj ftlds Åij 75 izfr”kr çs{k.k gksaA  

��)  pj dk og eku gS] tks caVu dks nks leku Hkkxksa esa ck¡V nsA 
bldk vfHkçk; ;g gS fd blds Åij 50% çs{k.k vkSj uhps 50% çs{k.k gksrs gSaA 
blfy, �� vkSj ekf/;dk le:i gSaA  

��  ftls mifj prqFkZd Hkh dgrs gSa] pj dk og eku gS] 
ftlds uhps 754 izfr”kr çs{k.k vkSj ftlds Åij 25% çs{k.k gksa] Li"V gS fd  

��< ��< �� 

i) 

tc vkadM+ksa dks vkjksgh Øe esa j[kk tk,] rks  
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 ��= ���
�

     osa en dk eku 

��=  �(���)
�

 osa en dk eku 

��= �(���)
�

 osa en dk eku 

ii) lrr Js.kh  

�� = � +
���

� ���

�
 × � � = 1, 2, 3 ( ¼foHkktu eku½ 

tgk¡, l = prqFkZd oxZ dh fuEu lhek 

 C = prqFkZd oxZ ds iwoZorhZ oxZ dh lap;h vko`fÙk 

 f = prqFkZd oxZ dh lk/kkj.k vko`fÙk 

 i = prqFkZd oxZ dk oxkZUrj 

Deciles

pj ds mu ekuksa dks tks Js.kh ds caVu dks nl leku Hkkxksa esa ckaV nsa] 
dgrs gSaA çR;sd Hkkx esa dy&çs{k.kksa ds 10% çs{k.k gksrs gSaA Li"Vr% ,sls 9 eku 
gksaxs] ftUgsa ��, �� ..... �� }kjk lwfpr djrs gSa A bUgsa dgrs gSa % igyk n'ked] 
nwljk n'ked bR;kfn A ik¡pok¡ n'ked ¼��½ ekf/;dk gh gksrk gSA - 

i) vlrr Js.kh 

��  = � ���
��

osa en dk eku] J = 1 to 9 ¼foHkktu eku½ 

ii) lrr Js.kh 

 ��  = size of � +
�� �

�����

�
 × � J = 1 to 9   

tgk¡ C = jth n'ked oxZ ds iwoZorhZ oxZ dh lap;h vkof̀Ùk] vkSj vU; çrhdksa] dk 
ogh lkekU; vFkZ gSA 

Percentles

pj ds mu ekuksa dks] tks ,d fufnZ"V Js.kh ;k caVu dks 100 leku Hkkxksa esa 
foHkkftr dj nsa]  dgrs gSA çR;sd 'kred Hkkx esa ] dqy çs{k.kksa ds ,d 
çfr'kr gksrs gSaA 'kred �� pj dk og eku gS] ftlds uhps] dqy&çs{k.kksa ds Bhd 
J% gksrs gSaA mnkgj.k ds fy,  

���  % pj dk og eku] ftl rd ¼;k ftlds uhps½ dqy çs{k.kksa ds Bhd 10% çs{k.k 
gksrs gSaA ;g D ds vfHkUu gksrk gSA 

��� ¾ pj dk og eku ftl rd ¼;k ftlds uhps½ dqy çs{k.kksa ds Bhd 20% 
çs{k.k gksrs gSaA  

���¾ pj dk og eku ftl rd ¼;k ftlds uhps½ dqy çs{k.kksa ds Bhd 25%çs{k.k 
gksrs gSaA ;g ��ds le:i gSA 
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��� ¾ pj dk og eku ftl rd ¼;k ftlds uhps dqy çs{k.kksa ds Bhd 50% gksrs 
gSaA ;g ��;k �� ds le:i gSA  

blh çdkj , ��� = �� 

i½  

�� = � ���
���

 os en dk eku � = 1 ,2, … … … . .99 

    mnkgj.k % ��� = 45 ����
���

�osa dk eku 

ii½  

�� = � +
�� �

������

�
 × �  � = 1 ,2, … … … . .99 

Tkgk¡ c= j osa “kred oxZ ds iwoZorhZ oxZ dh lap;h vko`fŸk] vkSj “ks’k izrhdksa dk 
ogh lkekU; vFkZ gSA 

vkb;s foHkktu ekuksa dk ifjdyu djuk] nks mnkgj.kksa }kjk le> ysaA 

,d d{kk ijh{kk esa] 16 fo|kfFkZ;ksa }kjk çkIr vad ¼vf/kdre vad 
20½ fuEukuqlkj gSa %  

2] 3] 6] 7] 10] 10] 11] 11] 11] 12] 12] 14] 15] 16] 18] 19  

��, ���, vkSj  ��  Kkr dhft,A  

 çkIr vad igy gh vkjksgh Øe esa j[ks gq, gSA 

��  = (���)
�

 osa ean dk eku 

 = ����
�

 osa ean dk eku = 4 �
�
 osa ean dk eku 

��  = (PkkSFks ean dk eku½ + �
�
 (5osa ean dk eku – 4 osa ean dk eku) 

=  7 + �
�

−  (10 − 7) 

=  7 + �
�
 

= 7.75 

���  = Size of  ��(���)
���

 osa ean dk eku 

 = �� (����)
���

th item  = 5 ��
���

 osa ean dk eku 

���  = 5 osa ean dk eku + ��
���

 (6 osa ean dk eku – 5 osa ean dk eku) 

 = 10 + ��
���

�10– 10� = 10 + 0 = 10 

��  =   �(���)
��

 osa ean dk eku = 15 �
��

 osa ean dk eku 
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 ��  = 15 osa ean dk eku + �
��

 (16osa ean dk eku – 15 osa ean dk eku) 

= 18 + �
��

�19– 18� = 18 + 0.3 = 18.3 

/;ku nhft, fd fdlh Hkh fo|kFkhZ ds çkIrkad 7-75 ;k 18-3 vad ugha gSaA tc 
p;uh; en dh Øe la[;k fHkUukRed gks rks ,sls dfYir eku çkIr gks ldrs gSaA 
;fn fufnZ"V lead ,d lrr Js.kh gksa] vkSj vlrr Js.kh u gks rks ,sls ekuksa dh 
O;k[;k oS/k gksxhA 

  fuEu lkj.kh esa] vgenkckn uxj ds 600 dqVqEcksa dh ekfld vk; 
dk caVu fn;k x;k gSA 

75  ls de 69 

75- 150 167 

150-225 207 

225-300 65 

300-375 58 

375-450 24 

450 vkSj vf/kd 10 

d) ��, ��, ���,  ���, ��  vkSj ekf/;dk Kkr dhft,A 

[k½  çsf{kr dqVqEcksa esa ls dsUæh; 50% dh vk; dh lhek,¡ Kkr dhft,A  

x½  ifj.kkeksa dh O;k[;k dhft,A 

 

 (f) (cf) 

75ls de 69 69 

75- 150 167 236 

150-225 207 443 

225-300 65 508 

300-375 58 566 

375-450 24 590 

         450 vkSj vf/kd 10 600 

d) i) �� ds uhps 2N/10 en gksrs gSA bldk vFkZ gS fd 2 × 600/10 = 120 en 
�� ds uhps gSA 

vr%  oxZ 75&150 esa gSA 
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vr%  �� = � +
��
�� ��

�
× � 

          = 75 + ������
���

× 75 = 75 + ��
���

× 75 

    = 75 + 22.9 = 97.90  �� = 97.90 # 

ii)  �� ds uhps 5N/10 en gksrs gSA bldk vFkZ gS fd 5 × 600/10 = 
300 en �� ds uhps gSA  

vr%  oxZ 150&225 esa gSA 

vr%   �� = � +
��
�� ��

�
× � 

     = 150 + �������
���

× 75 = 150 + ��
���

× 75 

     = 150 + 23.19 = 173.19  �� = 173.19 # 

iii)     ��� ds uhps 25N/100 en gksrs gSA bldk vFkZ gS fd 25 × 600/100 
=150 en ��� ds uhps gSA  

  vr%  oxZ 75-150 esa gSA 

vr%, ��� = � +
���
��� ��

�
× � 

               = 75 + ������
���

× 75 = 75 + ��
���

× 75 

               = 75 + 36.38 = 111.38  ��� = 111.38 # 

iv)       ��� ds uhps 75N/100 en gksrs gSA bldk vFkZ gS fd 75 × 600/100 
= 450 en ��� ds uhps gSA  

  vr%  ��� oxZ 225-300 esa gSA 

       vr%, ��� = � +
���
��� ��

�
× � 

               = 225 + �������
��

× 75 

           = 225 + 8.077 = 233.077  ��� = 233.078 # 

v)       �� ds uhps 3N/4 en gksrs gSA bldk vFkZ gS fd 3 × 600/4 = 450 en 
�� ds uhps gSA   ���ds uhps Hkh 450 en gSA vr% �� vkSj  
���le:Ik gSA  

  ��= 233.08 # 

vi)      ekf/;dk  (��)   ds uhps N/2   en gksrs gSA bldk vFkZ gS fd 600/2 
= 300 en �� ds uhps gS vr% oxZ 150-225 esa fLFkr gSA  

        vr%, �� = � +
�
� ��

�
× � 

                 = 150 + �������
���

× 75 = 150 + �� 
���

× 75 
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                  = 150 + 23.19 = 173.19  

vr%  ekf/;dk  = 173.19 # 

 /;ku nhft, fd �� vkSj ��le:Ik gSA blfy, lh/ks Hkh ge fy[k ldrs 
gS fd  

��=�� = 173.19 

[k½  dsUæh; 50% çs{k.k varjky �� ls �� rd esa gksaxs] D;ksafd �� ds uhps 
25% en gSaA vkSj �� 

Åij 25% en gSaA  

;gk¡ �� = ��� = 111.38 #- vkSj 

             ��= ��� = 233.08  #- 

vr% çsf{kr dqVqEcksa ds 50%  dh vk; dh lhek,¡ gSa] 111-28 #- vkSj  
233-08 #-  

x½

i½  ��= 97-99 #- 

vr% 20% dqVqEcksa dh vk;] #- 97-90 ;k blls de gS vkSj 80% dh 
vk; 97-90 #- ;k blls vf/kd gSA  

ii½  �� ¾ 173-19 #- 

vr% 50% dqVqEcksa dh vk; 173-19 #- ;k blls de gS vkSj 50% 
dqVqEcksa dh vk;] 173-19 #- ;k blls vf/kd gSA  

D;ksafd ekf/;dk �� ] vkSj ��  le:i gksrs gSa] vr% nksuksa dh ,d gh 
O;k[;k gSA  

      iii½  ���   ¾ 111-38 #- 

vr% 25% dqVqEcksa dh ekfld vk; 111-38 #- ;k blls de gS] vkSj 
75% dqVqEcksa dh ekfld vk; 111-38 #- ;k blls vf/kd gSA 

iv½ ���    ¾ 233-08 #- 

vr% 75% dqVqEcksa dh ekfld vk;] 233-08 #- ;k blls de gS vkSj 
25% dqVqEcksa dh ekfld vk; 233-08 #- ;k blls vf/kd gSA D;ksafd 
�� vkSj ���    le:i gksrs gSa] vr% nksuksa dh ,d gh O;k[;k gSA 

1½  foHkktu ekuksa dh ifjHkk"kk fyf[k,A lkaf[;dh esa ç;qä gksus okys fofHkUu 
foHkktu ekuksa ds uke fyf[k,A 

2½  fofHkUu foHkktu ekuksa dks Kkr djus ds fy,] muds lw= fyf[k,A 
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3½ 500 fon~;kfFkZ;ksa ds ,d lewg ds fy, 100 vadksa esa ls izkIr vadksa ds ckjs esa 
fuEu lwpuk miyC/k gSA 

4½ mijksDr vkadM+ksa ls ��, ��, ��, ���,���  Kkr dhft;sA ;g Hkh crkb;s fd 
fdrus fon~;kfFkZ;ksa us 12 vadksa ls de vad vkSj fdrus fon~;kfFkZ;ksa us 95 vadksa 
ls vf/kd vad izkIr fd;s gSSA 

0-12 40 

12-23 85 

23-38 75 

38-45 50 

45-60 65 

60-73 60 

73-83 75 

83-95 35 

95-100 15 

Hkwf;"Bd Hkh dsUæh; çòfÙk dk ,d eki gSA Hkwf;"Bd pj dk og eku gS] tks fn, 
x, lead lewg esa] lokZf/kd ckj nksgjk;k x;k gksA vaxzsth esa] Hkwf;"Bd dk i;kZ; 
'kCn gSa] ÞeksM ¼Mode½^^] Lo;a ftldh mRifÙk Ýkafllh Hkk"kk ds 'kCn Þyk eksMs ¼-- 
la mode)^^ ls gqbZ gS] ftldk vFkZ gS] ^^QS'ku^^A vr% Hkwf;"Bd] lokZf/kd lkekU; ;k 
lokZf/kd yksdkpkj ds vuq:i eku gksrk gSA 

cgq/kk] Hkwf;"Bd pj dk og eku ekuk tkrk gS] tks lokZf/kd ckj vk,A ijarq] ;g 
lHkh vko`fÙk caVuksa ds fy, ;FkkFkZr% lR; ugha gSA oLrqr% Hkwf;"Bd pj dk og eku 
gS] ftlds bnZ&fxnZ] vU; ensa] lokZf/kd rhozrk ds lkFk] ladsfUær gksus dk ç;Ru 
djsaA ;g] ,d eku ij vkSj mlds fxnZ] vko`fÙk ladsUæ.k ds dsUæ dks çdV djrk 
gSA ;g] lekarj ek/; ds l–'k] xq#Ro dsUæ ugha gSA ;g rks] ekf/;dk ds l–'k] 
,d LFkSfrd eku gSA M

mnkgj.k ds fy,] ,d twrk cspus okys nqdkunkj dks yhft;sA mldh vfHk#fp ;g 
Kkr djus esa gS fd twrk ds os dkSu ls vkeki gSa] ftudh lkekU; :i esa lokZf/kd 
ekax gSaA bl fLFkfr ij /;ku nhft,A lekarj ek/; ,d ,slk vkeki gks ldrk gS] 
tks fdlh O;fä dks Hkh Bhd u cSBsA caVu esa vlerk ds dkj.k] gks ldrk gS fd 
ekf/;dk Hkh ,d çfrfuf/k vkeki u ns ldsA Hkf;"Bd gh] ,d ,slk eki gS] tks ,d 
lfUudV vkeki ds p;u esa gekjh lgk;rk dj ldrk gS] vkSj ftlds fy, vkMZj 
fn;k tk-ldrk gSA 
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oxhZ—r leadksa vkSj voxhZ—r leadksa ds fy,] Hkwf;"Bd ifjdyu dh fof/k;ka fHkUu 
gSaA vkb;s] vc bu fof/k;ksa dk iF̀kd&i`Fkd v/;;u djsaA 

voxhZ—r leadksa ds fy,] fujh{k.k ek= ls gh Hkwf;"Bd Kkr dj 
ldrs gSaA pj ds ml eku dks] tks fn;s x, leadksa esa lokZf/kd ckj mifLFkr gks] 
Hkwf;"Bd ekurs gSaA 

mnkgj.k ds fy,] 10 yM+dksa dh vk;q ¼o"kksaZ esa fuEukuqlkj gS % 5] 6] 4] 10] 7] 6] 9] 
2] 8]6 ;gk¡ la[;k 6 rhu ckj ¼vFkkZr~ lokZf/kd ckj½ vkbZ gSA vr% Hkwf;"Bd vk;q gS] 
6 o"kZ A 

dqN fLFkfr;ksa esa bl çdkj Hkwf;"Bd fo|eku ugha gksrkA mnkgj.k ds fy, fuEu 
lead lewg ij fopkj dhft, % 5] 10] 15] 20] 25] 30 bl fLFkfr esa dksbZ Hkwf;"Bd 
ugha gS] D;ksafd dksbZ Hkh la[;k nksgjk;h ugha gSA 

dqN fLFkfr;ksa esa ,d ls vf/kd Hkwf;"Bd gks ldrs gSaA mnkgj.k ds fy,] ,d 
VkbfiLV us 10 i`"B Vkbi fd, vkSj çfr i"̀B v'kqf);ksa dh la[;k fuEukuqlkj gSa % 
5] 1] 0] 1] 2] 1] 2] 3] 2] 4 bl fLFkfr esa] la[;k,a 2 vkSj 1] nksuksa gh leku ckj 
mifLFkr gksrh gSaA vr% bl Js.kh esa]  gSa % 2 vkSj 1A blh çdkj] ,d 
cVu  Hkh gks ldrk gSA ,sls caVuksa ds fy,] dsUæh; 
ço`fÙk ds eki ds :i esa] Hkwf;"Bd dh dksbZ lkFkZdrk ugha gSA voxhZ—r leadksa ds 
fy,] cgqyd dk cgqr lhfer mi;ksx gSA 

lrr caVu vksj vlrr caVu ds fy, Hkwf;"Bd ifjdyu dh 
fof/k;ka fHkUu gSaA vkb;s] vc bu fof/k;ksa dk foLrkj ls v/;;u djsaA 

 vlrr caVu vFkkZr~ tc Js.kh ds O;fäxr enksa ds eku Kkr gksa] ds 
fy,] Hkf;"Bd dk fu/kkZj.k fujh{k.k ek= ls gh dj ldrs gSaA fujh{k.k }kjk] vki 
pj dk og eku Kkr dj ldrs gSa] ftlds fxnZ ensa lokZf/kd rhozrk ls ladsfUær 
gksaA mnkgj.k ds fy,] fuEu vko`fÙk caVu dk v/;;u dhft,% 

enksa dk eku %  20  21  22  23  24  25  

vkof̀Ùk%   15  20  25  45  30 22  

bl vko`fÙk caVu esa] eku 23 dh vkof̀Ùk lokZf/kd gSA bldk vfHkçk; gS fd bl 
eku ds fxnZ] enksa dk ladsUæ.k lokZf/kd gSA vr% Hkwf;"Bd 23 gSA bl çdkj dh 
çR;sd Js.kh esa] Hkwf;"Bd Kkr djuk ljy gSA ijarq] dfBukbZ ogka vk tkrh gS tc 
ikl ds nks ;k nks ls vf/kd oxksZaaZ esa] ladsUæ.k çk;% leku gks; vFkkZr~ vf/kdre 
vkof̀Ùk vkSj mlds iwoZorhZ vkof̀Ùk ;k vuqorhZ vko`fÙk esa varj de gksA ,slh fLFkfr 
esa cgqyd fu/kkZfjr djus ds fy,]  dh vko';drk gksrh gSA  

Grouping Table  lewgu lkj.kh esa N% LrEHk gksrs gSaA budh 
O;k[;k fuEukuqlkj 

 % ;g LrEHk lkjf.k;ksa dk gSA çR;sd oxZ ds lEeq[k] bl LraHk esa] mldh 
vkof̀Ùk fy[kh gksrh gSA vf/kdre vkof̀Ùk dks vafdr dj nsrs gSa ;k ,d o`Ùk }kjk 
?ksj nsrs gSaA  
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 bl LrEHk esa] nks&nks vko`fÙk;ksa dk lewgu djrs gSaA muds ¼vFkkZr~ lewgksa 
ds½ tksM+ Kkr djrs gSaA vf/kdre tksM+ dks vafdr dj nsrs gSa ;k ,d oÙ̀k }kjk ?ksj 
nsrs gSaA 

 Åij ls igyh vko`fÙk dks NksM+ dj] 'ks"k vko`fÙk;ksa dk] nks&nks dk lewgu 
djrs gSaA vf/kdre tksM+ dks vafdr dj nsrs gSaA  

 Åij dh vksj ls] rhu&rhu vko`fÙk;ksa dk lewgu djrs gSaA muds tksM+ 
Kkr djrs gSaA vf/kdre tksM+ dks vafdr dj nsrs gSaA 

 Åij ls] igyh vkof̀Ùk dks NksM+ dj] 'ks"k vko`fÙk;ksa dk rhu&rhu dk 
lewgu djrs gSaA muds tksM+ Kkr djrs gSaA vf/kdre vafdr djrs gSaA  

 mij ls igyh nks vkof̀Ùk;ksa dk NksM+dj] 'ks"k vko`fÙk;ksa dk] rhu&rhu 
dk lewgu djrs gSaA muds tksM+ djrs gSaA vf/kdre tksM+ dks vafdr djrs gSaA 

Analysis Table  lewgu lkj.kh cukus ds i'pkRk] ,d 
fo'ys"k.k lkj.kh cukuh gksrh gSA ;g lkj.kh nqgjs :i esa gksrh gS % ¼1½ yEc :i esa 
¼vFkkZr~ vuq'kh"kZd½ lewgu lkj.kh esa ç;qä LrEHk la[;k,a ¼Øe la[;k,a½ gksrh gSaA 
¼2½ {kSfrt :i esa] ¼vFkkZr~ mi'kh"kZd½ fopj ds eku ¼;k oxZ½ ysrs gSaA vc vki 
lewgu lkj.kh dks yhft,] ftlds çR;sd LrEHk esa] vf/kre vko`fÙk tksM+ dks vafdr 
fd;k x;k gSA  

vc bu òÙkksa }kjk ?ksjh xbZ vkof̀Ùk;ksa dks ckjh&ckjh ls] muds fopj ekuksa ds lkFk 
yhft,A fo'ys"k.k lkj.kh esa] bu ekuksa ds uhps ¼vFkkZr~ LrEHk esa½ vkSj lEc) LrEHkksa 
dh iafä;ksa esa] feyku nafMdk,a j[k nsrs gSA fo'ys"k.k lkj.kh ds çR;sd LrEHk esa] 
feyku nafMdkvksa dh dqy la[;k dks] ¼mlh LrEHk esa vkSj vafre iafä esa fy[k nsrs 
gSaA bu la[;kvksa esa] vf/kdre dks vafdr djrs gSaA bl vf/kdre la[;k ds laxr 
pj dk eku gh] Hkwf;"Bd ;k Hkwf;"Bd oxZ çnku djrk gSA vkb;s] ,d mnkgj.k 
}kjk] lewgu vkSj fo'ys"k.k lkjf.k;ksa dks cukus dh çfØ;k dk v/;;u djsaA  

fo|kfFkZ;ksa }kjk çkIr vadksa ds ckjs esa] fuEu lwpuk ls] Hkwf;"Bd vad 
Kkr dhft,A 

vad% : 55 60 61 62 63 64 65 66 68 70 

fo|kfFkZ;ksa 
dh la[;k% 

: 4 6 5 10 20 22 24 6 2 1 

tSlk fd ge ;gka ns[krs gSa] vf/kdre vkof̀Ùk ¼vFkkZr~ 24½ vkSj mlds iwoZorhZ 
nks vko`fÙk;ksa ¼vFkkZr~ 22 vkSj 20½ esa varj cgqr de gSA vf/kdre vko`fÙk dh 
vuqorhZ vko`fÙk ¼vFkkZr~ 6½ Hkh] cgqr NksVh gSA vr% Hkwf;"Bd oxZ dk fu/kkZj.k djus 
ds fy,] lewgu djus dh vko';drk gSA 
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vad LrEHk 1 LrEHk 2 LrEHk 3 LrEHk 4 LrEHk 5 LrEHk 6 

55 4      

60 6   15   

61 5    21  

62 10     35 

63 20   52   

64 22    66  

65 24     52 

66 6   32   

68 2    9  

70 1      

 
Col. No. 

Marks 

55 60 61 62 63 64 65 66 68 70 

1       I    

2     I I     

3      I I    

4    I I I     

5     I I I    

6      I I I   

tksM+    1 3 5 4 1   

fo'ys"k.k lkj.kh esa] vf/kdre tksM+ 5 gSA blds laxr en 64 gSA vr% Hkwf;"Bd 
¼�� ½ 64 gSA /;ku nhft, fd fn, x, vko`fÙk caVu esa vf/kdre vko`fÙk 65 dh 
gSA tcfd lewgu vkSj fo'ys"k.k lkjf.k;ksa }kjk çdV gksrk gS fd enksa dk ladsæ.k 
64 ds fxnZ gSA vr% Hkwf;"Bd dk 'kq) eku 64 gSA  

% lrr Js.kh ¼vFkkZr~ oxZ&varjkyksa esa oxhZ—r ledksa½ dh fLFkfr esa] 
tcfd lHkh oxZ&varjkyksa ds vkeki leku gksa] Hkwf;"Bd ifjdyu ds nks eq[; pj.k 
gSaA  

  lewgu lkj.kh vkSj fo'ys"k.k lkj.kh cukdj Bhd mlh çdkj Hkwf;"Bd 
oxZ fu/kkZfjr djsa tSls fd vlrr Js.kh ds fy, fd;k tkrk gSA  

  Hkwf;"Bd oxZ dk Bhd fu/kkZj.k djus ds i'pkRk] Hkwf;"Bd ¼��½ dks] 
varosZ'ku }kjk] fuEu esa ls fdlh ,d lw= ds ç;ksx ls çkIr djrs gSa% 

 

10 

15 

42 

30 

3

11 

30 

46 

8
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 d%    �� =  � ∆�
∆� �  ∆�

 × � 

tgk¡   l =  Hkwf;"Bd oxZ dh fuEu lhek 

 i =  Hkwf;"Bd cgqyd oxZ dk oxkZUrj  

 ∆� =  ��� −  ��� 

 ∆� =  ��� −  ��� 

 �� =  Hkwf;"Bd oxZ dh vko`fÙk 

 �� =  Hkwf;"Bd oxZ ds iwoZorhZ oxZ dh vko`fÙk 

 �� =  Hkwf;"Bd oxZ ds vuqorhZ oxZ dh vko`fÙkA 

∆� rFkk ∆� dk eku mijksDr lw= esa j[kus ls ;g bl izdkj Hkh n”kkZ;k tk ldrk 
gS& 

i) �� = � +  ��� ��
(��� ��)� (��� ��)

 × � 

ii) �� = � +  ��� ��
���� ��� ��

 × � 

 ;fn (2�� −  �� −  ��)dk eku 'kwU; gks] rks lw= fujFkZd gks tkrk gSA ;fn 
va'k ;k gj esa ls dksbZ ,d _.kkRed gks rks lw= }kjk çkIr ifj.kke oS/k ugha gksrkA 
,slh fLFkfr esa] lw= dks fuEu :i esa fy[krs gSa % 

 Hkwf;"Bd oxZ dh mifj lhek dk ç;ksx dj ds Hkh] Hkwf;"Bd dk ifjdyu 
dj ldrs gSa - 

�� = � +  |��� ��|
|��� ��|� |��� ��|

 × � 

 ;fn Hkwf;"Bd oxZ] vf/kdre vkof̀Ùk ds oxZ ls fHkUu gks rks fuEu lw= 
vf/kd mi;qä gS % 

�� = � +   ��
���  ��

 × � 

1-  ;fn vko`fÙk caVu dk igyk oxZ gh] Hkwf;"Bd oxZ gks rks ��] dk eku 'kwU; ysrs 
gSaA ;fn vko`fÙk caVu dk vafre oxZ] Hkwf;"Bd oxZ gks rks ��  dk eku 'kwU; 
ysrs gSaA  

2-  ;s lw=  dsoy leku varjkyksa okys vko`fÙk caVuksa ds fy, gh oS/k gksrs gSaA ,slk 
D;ksa \ dkj.k ljy gS] ;fn vkeki 10 vkSj 20 ds nks oxZ varjkyksa dh 
vkof̀Ùk;ka Øe'k% 15 vkSj 18 gks] rks lk/kkj.k rqy çdV gksrk gS fd vkof̀Ùk 18] 
vkof̀Ùk 15 ls vf/kd gSA ijarq] Hkwf;"Bd dk laca/k rks enksa ds ladsUæ.k ls gSA 
igys oxZ dk ladsUæ.k nj gSA 15/10 ;k 1-5 en oxZ dh çfr bdkbZ yackbZ 
tcfd nqljs oxZ dk ladsUæ.k nj gS] 18/20 ;k 0-9 ensa oxZ dh çfr bdkbZ 
yEckbZA vr% Hkwf;"Bd vknr fu/kkZfjr djus dh –f"V ls] vkeki 20 ds oxZ 
varjky dh vko`fÙk 18 vkeki 10 ds oxZ varjky o vkof̀Ùk 15] dh rqyuk esa] 
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 de gSA vr% leku oxZ varjkyksa dh fLFkfr esa gh] vko`fÙk;ksa dh rqyuk lh/ks 
dj lduk lEHko gSA  

3  ,sls vko`fÙk cVuksa dh fLFkfr esa] tgk¡ oxZ varjky leku u gksa] igys oxZ 
varjkyksa dks la;qä ;k foHkkftr dj leku cuk ysrs gSaA blds fy, dYiuk 
djrs gSa fd ensa ,d leku caVh gqbZ gSaA  blds i'pkr~ lkekU; lw=ksa dk ç;ksx 
djrs gSaA  

fuEu vko`fÙk caVu ds fy,] cgqyd ifjdfyr dhft,A 

        çnÙk ekfld fdjk;k ¼#-½ fdjk;k nsus okys dVqEcksa dh la[;k 

20-40 6 

40-60 9 

60-80 11 

80-100 14 

100-120 20 

120-140 15 

140-160 15 

160-180 8 

180-200 7 

 100 

fujh{k.k }kjk tku iM+rk gS fd cgqyd oxZ] 100–120 gSA ijarq] vkb;s lewgu 
vkSj fo'ys"k.k }kjk] bldh tk¡p djsaA 

ekfld 
fdjk;k 
¼#-½ 

LrEHk 
1 

LrEHk 
2 

LrEHk 
3 

LrEHk 
4 

LrEHk 
5 

LrEHk 
6 

20-40 6      
  15     

40-60 9   26   
   20  34  

60-80 11      
  25     

80-100 14     45 
   34    

100-120 20   49   
  35     

120-140 15    45  
   25    

140-160 10     33 
  18     

160-180 8   25   
   15    

180-200 7      
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 ekfld fdjk;k ¼#-½ 
20-40 40-60 60-80 80-100 100-120 120-140 140-160 160-180 180-200 

 

1     I     
2     I I I   
3    I I     
4    I I I I   
5     I I I I  
6   I I I     

       I 3 6 3 3 1  

D;ksafd vf/kdre tksM+ 6 gS] blfy, Hkwf;"Bd oxZ gS] 100&120] vc fuEu lw= ds 
ç;ksx ls 

      �� = � +  ��� ��
���� ��� ��

 × � 

 = 100 +  �����
�(��)� �����

 × 20 

 = 100 +  �
��

 × 20 

 = 100 +  10.91 = 110.91 

∴ Hkwf;"Bd ekfld fdjk;k gS] #- 110-91 

fuEu vk¡dM+ksa ls Hkwf;"Bd dk ifjdyu dhft,% 

0-9 3 
10-19 4 
20-29 8 
30-39 7 
40-49 6 
50-59 3 

fujh{k.k }kjk Hkwf;"Bd fu/kkZfjr djuk dfBu gS] gesa lewgu djuk gksxkA 

oxZ LrEHk 
1 

LrEHk 
2 

LrEHk 
3 

LrEHk 
4 

LrEHk 
5 

LrEHk 
6 

0-9 3      
  7     

10-19 4   15   
   12    

20-29 8    19  
  15     

30-39 7      
   13   21 

40-49 6   16   
  9     

50-59 3      
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LrEHk 

la[;k 

vad 

0-9 10-19 20-29 30-39 40-49 50-59 
 

1   I    

2   I I   

3    I I  

4    I I  

5   I I   

6   I I I  

tksM+   4 5 3  

fo'ys"k.k lkj.kh ls Li"V gS fd oxZ 30&39] Hkwf;"Bd oxZ gSA ijarq vf/kdre 
vkof̀Ùk oxZ 20&29 esa gSA vr% Hkwf;"Bd ds fy, vf/kd mi;qä lw= gSA 

�� = � +   ��
���  ��

 × � 

       = 29.5 +   �
���

 × 10 

       = 29.5 +   ��
��

  

       = 29.5 +  4.29 = 33.79 

vr% Hkwf;"Bd 33-8 gSA  

/;ku nhft, fd ;fn vki fuEu lw= dk ç;ksx djsaxs] rks ifjek.k fHkUu gksxk % 

�� = � +  |��� ��|
|��� ��|� |��� ��|

 × � 

      = 29.5 +  |���|
|���|� |���|

 × 10 

      = 29.5 +  �
���

 × 10 

      = 29.5 +  10/2 = 34.5 

;fn vki lw= �� = � +  ��� ��
���� ��� ��

 × �] dk ç;ksx djsa] rks gj dk eku 'kwU; gks 

tkrk gS vkSj va'k dk eku _.k gksxkA blfy,] ;g lw= ç;ksT; ugha gSA ;g /;ku 
nsuk Hkh egRoiw.kZ gS] fd lekarj ek/; vkSj ekf/;dk ds vl–'k Hkwf;"Bd ifjdyu 
dh fofHkUu fof/k;ksa ls] fofHkUu ifj.kke çkIr gks ldrs gSA 

Smooth Data ;fn ,d vko`fÙk caVu esa] vko`fÙk lkekU; :i 
ls] fcuk vkdfLed ifjorZuksa ds] o/kZeku ;k àkleku gks rks ,sls vkof̀Ùk caVu dks 
fu"dks.k vkof̀Ùk caVu ;k fu"dks.k lead dgrs gSaA ,sls leadksa ds fy,] Hkwf;"Bd dk 
fu/kkZj.k] mijksä fdlh Hkh lw= dk ç;ksx fd, fcuk] ljyrk ls fd;k tk ldrk 
gSA blds ifjdyu esa] cM+h ljy fØ;kvksa ¼x.kukvksa½ dh vko';drk gksrh gSA 
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fu"dks.k ledksa dk Hkwf;"Bd ifjdfyr djus ds fu;e bl çdkj gSa- ;fn �� = ��] 
vFkkZr~ Hkwf;"Bd oxZ ds ikl ds oxksaZ dh vko`fÙk;ka] leku gksa] rks Hkwf;"Bd oxZ 
varjky dh nksuksa lhekvksa dk e/; fcanq gh] Hkwf;"Bd gksrk gSA fuEu mnkgj.k dk 
/;kuiwoZd v/;;u djsa%  

eku ¼x½%  0&10  10&20  20&30  30&40  40&50  50&60  60&70  

vkof̀Ùk ¼1½%  1         6    15      20    15      6    1  

D;ksafd vf/kdre vkof̀Ùk 20 gS] blfy, Hkwf;"Bd oxZ] 30&40 gSA D;ksafd vf/kdre 
vkof̀Ùk ds ikl dh nksuksa vko`fÙk;ka leku ¼vFkkZr~ 15½] blfy, Hkwf;"Bd] 30 vkSj 40 
dk lekarj ek/; gS] 

�� = �����
�

 = 35 

vki tkap dj ldrs gSa fd bl lw= }kjk çkIr ifj.kke ml ifj.kke ds vfHkUu gS] 
tks oxhZ—r vkadM+ksa ds fy, crk, x,] vU; lw=ksa ls çkIr gksrk gSA tc Hkh 
�� =  �� vkSj �� vkSj �� < ��  çR;sd �� ls de gks] rks lnk ,slk gksxk] vFkkZr~  

�� =   ���� ���
���  ��

 . 

mnkgj.k ds fy,] fuEu caVu ij fopkj dhft,A  

eku% ¼x½ : 0-10 10-20 20-30 30-40 40-50 50-60 60-70 

vkof̀Ùk ¼f½% : 500 610 740 748 745 690 500 

;gk¡ vf/kdre vkof̀Ùk ¼f 1½ 745 gS vkSj blds laxr Hkwf;"Bd oxZ] 30&40 gSA ikl 
dh nks vko`fÙk;ka gSa] 740 ¼ f 0½ vksj 745 ¼ f 2½ tks cjkcj ugha gSa] ijarq muds f1 ls 
varj vf/kd ugha gSA Hkwf;"Bd oxZ] 30&40 gS] vFkkZr~ l ¾ 30 vkSj u¾ 40 

∴  ��  =   �������������
�������

 

 = ��,���
�,���

 

 = 35.02 

bl fof/k }kjk çkIr ifj.kke] lnSo ogh gksxk tks fd lw= �� = � +   ��
���  ��

 × �.  ds 

ç;ksx ls çkIr gksrk gSA vki bldk lR;kiu dj ldrs gSaA 

fuEu vkadM+ksa ds fy, Hkwf;"Bd Kkr dhft, %  

vk;q ¼o"kksZ esa½% : 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 

O;fä;ksa dh 

la[;k % 
: 50 70 80 180 150 120 70 50 

vf/kdre vkof̀Ùk] oxZ 35&40 esa gSaA ijarq vkòfÙk dk ladsUæ.k] oxZ 40&45 ds 
fxnZ çrhr gksrk gSA vr% Hkwf;"Bd oxZ Kkr djus ds fy, lewgu djsaxsA - 
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20-25 50      
  120     

25-30 70   200   
   150    

30-35 80    330  
  260     

35-40 180     410 
   330    

40-45 150   450   
  270     

45-50 120    340  
   190    

50-55 70     240 
  120     

55-60 50      

tSlk fd ge ns[krs gSa] oxZ 40&50] LrEHkksa 2] 3] 4] 5] vkSj 6 esa] ¼vFkkZr 6 LrEHkksa 
esa ls 5 esa½ vf/kdre vkof̀Ùk tksM+ esa] Hkkxhnkj gSA ijarq oxZ 35&40 dsoy 4 vko`fÙk 
tksM+ksa esa Hkkxhnkj gSA fo'ys"k.k lkj.kh ls vki bldk lR;kiu dj ldrs gSaA 

  �� =  � +  ��� ��
���� ��� ��

 × � 

       �� = 40 +  �������
�×��� – ��� � ���

 × 5 = 40 +  ���
�

 × 5 

ijarq D;ksafd  2�� −  �� −  ��= 2 × 150   ̶ 180   ̶ 120 =0 

blfy,] bl fof/k ls M0] Kkr ugha dj ldrs A vr% ge fuEu lw= dk iz;ksx 
djsaxsA 

�� = � +  |��� ��|
|��� ��|� |��� ��|

 × � 

      = 40 +  |�������|
|�������|� |�������|

 × 5 

      = 40 +  ��
��� ��

 × 5 

      = 40 +  �
�
  

      = 40 + 1.67 = 41.67 

  ∴ % Hkwf;"Bd vk;q ¾ 41-67 o"kZ 
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fuEu lkj.kh ls cgqyd Kkr dhft,% 

enksa dk eku 

 
vkof̀Ùk 

 

40-49 7 

50-59 9 

60-69 10 

70-79 6 

80-89 13 

90-99 10 

100-109 12 

110-119 7 

fujh{k.k }kjk] Hkwf;"Bd oxZ Li"V ugha gksrkA vr% lewgu vkSj fo'ys"k.k dk 
ç;ksx djsaxsA 

 

enksa dk 
eku 

LrEHk1 LrEHk 2 LrEHk 3 LrEHk 4 LrEHk 5 LrEHk 6 

40-49 7      
  16     

50-59 9   26   
   19    

60-69 10    25  
  16     

70-79 6     29 
   19    

80-89 13   29   
  23     

90-99 10    35  
   22    

100-109 12     29 
  19     

110-119 7      

 

vad 

60-69 70-79 80-89 90-99 100-109 110-119 
1   I    
2   I I   
3    I I  
4  I I I   
5   I I I  
6 I I I I I I 

tksM+ 1 2 5 5 3 1 
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 fo'ys"k.k lkj.kh esa] vf/kdre tksM+] 5] nks ckj vkrk gSA vr% Hkwf;"Bd lqifjHkkf"kr 
ugha gSA vr% blds eku dk fu/kkZj.k] vkuqHkkfod lw= M0 ¾ 3 Md & 2 x ds 
ç;ksx ls djsaxsA  

vki Lo;a ;g tkap dj ldrs gSa fd bl caVu ds fy,] ekf/;dk ¾ 83-84] vkSj x 
¾ 80-14 

�� = 3�� −  2X .   

Median = 83.84 and X = 80.14. 

∴��  = 3 (83.84) – 2(80.14). 

 = 251.52 – 168.28 

 = 91.24 

∴Mode = 91.24. 

1-  Hkwf;"Bd dh ifjHkk"kk fyf[k,A 

2-  Hkwf;"Bd ifjdyu ds fy, fofHkUu lw= fyf[k,A 

3-  lekarj ek/;] ekf/;dk vkSj Hkwf;"Bd esa] vkuqHkkfod laca/k D;k gS \ 

4-  ,d vko`fÙk caVu ds fy,] ek/; 26-8 gS] vkSj ekf/;dk 27-9 gSA Hkwf;"Bd dk 
eku Kkr dhft,A 

5- fuEufyf[kr fn, x, vkdM+ks ls ek/;] ekf/;dk ,oa Hkwf;’Bd Kkr dhft,A 

X : 20-40 40-60 60-80 80-100 100-120 120-140 140-160 160-180 180-200 

F : 6 9 11 14 12 15 10 8 7 

1-  dqN ifjfFkfr;ksa esa] Hkwf;"Bd ,dek= mi;qä ek/; gS] tSls] xkjesaVl~ dk 
Hkwf;"Bd vkeki] twrksa dk Hkwf;"Bd vkeki] Hkwf;"Bd etnwjh] cSad ds tekdrkZ 
[kkrksa esa Hkwf;"Bd 'ks"k tek jkf'k] bR;kfn A  

2-  ;g xq.kkRed ?kVukvksa dk o.kZu djus ds fy, ç;qä gksrk gSA mnkgj.k ds 
fy,] dYiuk dhft, fd ,d fçfVax çsl] ikap Nki fudkyrk gS] ftudk 
ewY;kadu ge bl çdkj djrs gSa % vf/kd rhoz] rhoz] rhoz] vLi"V vkSj rhoz; 
rks Hkwf;"Bd eku gksxk] rhozA  

3-  miHkksäk&mRikn dh ojh;rk ds fy,] Hkwf;"Bd ojh;rk gh] ekuh tkrh gS 
¼Lohdkj dh tkrh gS½A ,d jsLrjka dk ekfyd] ftlus ,d feBkbZ esa fo'ks"kKrk 
çkIr dh gS] vius lekU; xzkgdksa dh cgqyd ojh;rk tkuuk pkg ldrk gSA  
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4-  ,d oS"kE; ;qä caVu dh fLFkfr esa] Hkwf;"Bd vf/kdre ladsUæ.k fcanq dk 
ladsrd gksrk gSA  

5-  cktkj vuqla/kku esa] bldk ç;ksx cM+k gh ykHkçn gSA  

6-  ;fn ,d ;k ,d ls vf/kd oxZ fo?kr̀&eq[kh gksa] rks Hkh Hkwf;"Bd dk ç;ksx dj 
ldrs gSaA 

1-  cgq/kk] caVu ds fy,] dksbZ Hkwf;"Bd eku fo|eku gh ugha gksrkA vkSj tc ,d 
ls vf/kd Hkwf;"Bd gksrs gSa] rks ;g ,d fujFkZd eki fl) gksrk gSA  

2-  ;g mPprj chtxf.krh; çfriknu ds v;ksX; gSA  

3-  ;g ,d dqifjHkkf"kr eki gSA vr% fofHkUu lw=ksa ds ç;ksx ls] dqN fHkUu 
ifj.kke gh çkIr gksrs gSaA 

4-  ;g leadksa ds lHkh inksa ij vk/kkfjr ugha gksrkA  

5-  oxZ varjkyksa ds vkeki dk] Hkwf;"Bd ds eku ij] lkFkZd :i ls çHkko iM+rk 
gSA  

6-  ;|fi Hkwf;"Bd pj dk og eku gksrk gS] tks lokZf/kd ckj mifLFkr gksrk gS] 
ijarq bldh vkof̀Ùk] dqy vko`fÙk;ksa ds vf/kdka'k dks fu:fir ugha djrhA  

;fn Hkwf;"Bd 15-3 gks vkSj ekf/;dk 14-2 gks] rks lekarj ek/; dk 
eku vkdfyr dhft,A 

lekarj ek/;] ekf/;dk vkSj Hkwf;"Bd esa] vkuqHkfod laca/k gS %  

�� = 3�� −  2X 

��, vkSj  �� ds eku izfrLFkkfir djus ij] 

15.3 = 3 × 14.2 − 2X 

 2X = 42.6 – 15.3 

 2X = 27.3 

 X = 13.65 

��, �� vkSj  X esa vkuqHkfod laca/k dh lgk;rk ls fn[kkb, fd  

i) �� =  �� +  �
�

(X − ��) 

ii) X =  �� + �
�

(�� − ��) 

lekUrj ek/;] ekf/;dk vkSj Hkwf;’Bd esa vkuqHkfod laca/k gS% 

 �� = 3�� −  2X 
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 i) ��  −  2X =  3��   

1
2

(��  −  2X) =  3�� 

1
2

(��  −  2X) =  3�� 

�� =
1
3

�� +
2
3

X 

=  �� −  
2
3

�� +
2
3

X 

=  �� +  
2
3

(�� −  X) 

=  �� +  
2
3

(X −  ��) 

∴  �� = ��  +  
2
3

(X −  ��) 

������ = ���� +  
2
3

(Mean −  ����) 

ii) ��  −  2X =  3�� 

2X =  3�� −  �� 

X =
3
2

�� −
1
2

�� 

    =  �� +
1
2

(�� −  ��) 

����  =  ������ +
1
2

(������ −  ����) 

fuEu lkj.kh esa] ,d QeZ ds deZpkfj;ksa dh NwVh gqbZ vko`fÙk 
fudkfy,  

vk;q ¼o"kksaZ esa½ : 20-25 25-30 30-35 35-40 40-45 

deZpkfj;ksa dh la[;k : 5 - 18 9 6 

eku yhft, NwVh gqbZ vko`fÙk ^F’ gSA D;ksafd Hkwf;"Bd 32 gS] blfy, Hkwf;"Bd 
oxZ] 30&35 gSA  

vc  �� =  � +  ��� ��
���� ��� ��

 × � 

tgka l = 30, ��= F, ��= 18, ��= 9, i = 5 and ��= 32 

bu ekuksa dks çfrLFkkfir djus ij 

 32 = 30 +  ��� �
� × �� � �� �

× 5 

 2 = ��� �
����

×  5 
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 54 − 2� = 90 − 5� 

           3� = 36 

            � = 12 

∴ vr% NwVh gqbZ vko`fÙk 12 gSA. 

fuEu vkadM+ksa ls] Hkwf;"Bd ifjdfyr dhft, %  

ykHk ¼yk[k #i;ksa esa½ : 0-5 5-10 10-20 30-40 40-50 

dEifu;ksa dh la[;k : 4 6 15 18 20 

;gka oxZ varjky leku ugha gSA ,slh fLFkfr esa nks fof/k;ksa dk ç;ksx dj 
ldrs gSa % ¼1½ vkadM+ksa dks fQj ls] eku oxZ varjkyksa okys caVu ds :i esa fyf[k,] 
¼2½ vkuqHkfod laca/k dk ç;ksx dhft,A  

igys nks oxksaZ dks] feykus ls] oxZ varjky 0 & 10 çkIr djsaxsA vxys nks oxZ 
varjky igys gh] vkeki 10 ds gSaA vafre oxZ varjky vkeki 20 dk gSA bls nks 
oxZ varjkyksa] vFkkZr~ 20 & 40 vkSj 40&50 esa foHkkftr dj ldrs gSaA ;g eku dj 
fd vko`fÙk;ka ,d leku caVh gqbZ gSa] bu nksuksa oxksaZ esa ls çR;sd dh vko`fÙk 10 
gksxhA vr% fn, x, ledksa dks fQj ls fuEu :i esa fy[k ldrs gSa%  

ykHk ¼yk[kksa esa½ : 0-10 10-20 20-30 30-40 40-50 

dEifu;ksa dh la[;k % : 10 15 18 10 10 

Li"V gS fd Hkwf;"Bd oxZ] 20&30 gSA 

vc Hkwf;"Bd ¾ =  � +  ��� ��
���� ��� ��

 × � 

vkSj ds l, ��, ��, ��, �  eku çfrLFkkfir djus ij 

 �� = 20 + �����
� × �� – �����

× 10 

       = 20 +  �
��

× 10 

       = 20 +  2.7 = 22.7 

      ∴   vr% ykHk dk Hkwf;"Bd 22-7 yk[k #- gSA 

Hkwf;"Bd   = 3 × 23.6 − 2 × 24.3   

         = 70.8 − 48.6 

         = 22.2 

eku yhft, vki ,d ifjogu dEiuh ds eSustj gSaA vki dEiuh ds 
fy,] 100 Vk;j [kjhnuk pkgrs gSa] tks A mRiknd ls ;k mRiknd B ls [kjhnus 
gSaA nksuksa çdkj ds Vk;jksa dk çfr Vk;j eqY; leku gSA bu nks izdkj ds Vk;jksa 
}kjk thou dky esa r; dh xbZ vkSlr nwjh ds ckjs esa fuEu lwpuk miyC/k gSA 
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mRiknd thou dky esa r; dh xbZ vkSlr nwjh 

 lekarj ek/; ¼fd-eh½ Hkwf;"Bd ¼fd-eh-½ 

A 35]000 32]000 

B 32]000 35]000 

1- vki dkSu ls çdkj ds Vk;j [kjhnksxs  \  

2-  ;fn vkidks viuh dkj ds fy, dsoy ,d Vk;j [kjhnuk gks] rks D;k vkidk 
fu.kZ; ogh gksxk tks ¼1½ esa fd;k x;k gS \ 

1% lekarj ek/; × ¼enksa dh la[;k½ 

= enksa dk dqy eku  

vr% ;fn vki mRiknd A ds Vk;j [kjhnsa] rks lHkh 100 Vk;jksa }kjk r; 
dh tkus okyh nwjh 100× 35]000 ¾ 35]00]000 fd-eh- gksxhA ijarq ;fn 
vki] mRiknd B ds Vk;j [kjhnsa rks lHkh 100 Vk;jksa }kjk r; dh tkus 
okyh nwjh 100× 32]000 ¾ 32]00]000 fd-eh- gksxhA  

2-   tc vki dsoy ,d Vk;j [kjhn jgs gksa] rks ;g vko';d ugha fd [kjhnk x;k 
Vk;j lekarj ek/; ds leku gh nwjh r; djsxkA blds foijhr] ;g cgr 
lEHko gS] fd Vk;j Hkwf;"Bd ds leku nwjh r; dj ysA D;ksafd Hkwf;"Bd og 
eku gS ftlds fudV] enksa dk vf/kdre ladsæ.k gksrk gSA D;ksafd mRiknd  
B ds Vk;j dh fLFkfr esa Hkwf;"Bd vf/kdrj gS] blfy,] çLrqr fLFkfr esa 
vkids fy, mRiknd B dk Vk;j gh ojh; gksxkA  

/;ku nhft, fd tc vki ,d cM+h la[;k esa Vk;j [kjhnrs gSa rks dqN Vk;j] 
lekarj ek/; nwjh ds cjkcj nqjh r; dj ldsaxs] rks vU;] mlls vf/kd ;k deA 
;fn Vk;jksa dk p;u ;k–fPNd :i ls fd;k tk,] rks p;u fd;s x, Vk;jksa }kjk 
r; dh xbZ nwfj;ksa dk lekarj ek/;] mRiknd }kjk nkok fd, x, lekarj ek/; 
nwjh ds çk;% leku gksxkA vr% fLFkfr ¼1½ esa] ;g fu/kkZfjr djus ds fy, fd dkSu 
ls çdkj ds Vk;j dh [kjhn ls vf/kdrj lsok çkIr gksxh] lekarj ek/; dk ç;ksx 
fd;k x;k FkkA 

bdkbZ 11 ls çkjEHk dj geus fofHkUu çdkj ds ek/;ksa] vFkkZr lekarj ek/;] 
Hkwf;"Bd] ekf/;dk] xq.kksÙkj ek/;] bR;kfn dk v/;;u fd;k gSA geus] bu ek/;ksa esa 
ls çR;sd ds xq.kksa] nks"kksa vkSj fof'k"V mi;ksxksa dk iF̀kd&ìFkd~ v/;;u fd;k gSA 
vc gesa ;g Kkr gksuk pkfg, fd ,d fn, x, ç;kstu ds fy,] ,d mi;qä ek/; 
dk pquko dSls djsaA dsUæh; çof̀Ùk ds ,d Js"B eki ds vko';d xq.kksa ds –f"Vdks.k 
ls tk¡p djsa rks lekarj ek/; gh loksZÙke ek/; çrhr gksrk gS] D;ksafd blesa ;s xq.k 
lokZf/kd la[;k esa gSaA ijarq ,d nh xbZ ifjfLFkfr ds fy, mi;qä ek/; dk pquko 
djuk] ,d leL;k çLrqr dj nsrk gSA ;fn fu.kZ; mi;qä ugha gS] rks ifj.kke 
vf/kd fo'oluh; ugha gksaxsA ,d vuqi;qä ek/; dk ç;ksx djus ij] tks 
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rqyukRed –'; mHkj dj vkrk gS] og ;FkkFkZ ls dgha nwj gksxkA blfy,] ,d 
ek/; dk pquko djrs le;] vkidks fuEu igyqvksa dks /;ku esa j[kuk pkfg,%  

1-   fdlh ek/; dk pquko ml ç;kstu ds vuqdwy gksuk pkfg,] ftldh 
iwfrZ ds fy,] ml ek/; dks vfHkdfYir fd;k x;k gSA ;fn ç;kstu] Js.kh ds 
lHkh enksa dks leku egRo nsuk gks] rks lekarj ek/; ,d mfpr ek/; gksxkA 
;fn ç;kstu] lkekU;re ;k lokZf/kd çpfyr en Kkr djus dk gks rks 
Hkwf;"Bd ,d mi;qä ek/; gksxkA ;fn ç;kstu] ,d fufnZ"V lkis{k fLFkfr ds 
en dks LFkkfir djuk gks] rks ekf/;dk bl ç;kstu dks iwjk dj ldsxhA tc 
cM+s enksa dh vis{kk] NksVs enksa dks vf/kd egRo nsuk rks gks xq.kksÙkj ek/; dk 
pquko djuk gksxkA ;fn NksVs ekuksa dks] i;kZIr :i esa vf/kd egRo nsuk gks] 
rks gjkRed ek/; dk ç;ksx djuk pkfg,A  

2-   ;fn caVu oS"kE; ;qä gksa] rks cgqyd ;k 
ekf/;dk vf/kekU; gksxkA foo`r eq[kh caVu ds fy, Hkh] Hkwf;"Bd ;k ekf/;dk 
vf/kd mi;qä gksxhA J :i ds ;k O;qRØe J :i ds caVu esa] vFkkZr~ ,sls caVu 
esa tks lefefr ls cgqr vf/kd fopfyr gks] ekf/;dk gh] lokZf/kd egRoiw.kZ 
ek/; gSA blds nks mnkgj.k gSa] ewY; caVu vkSj vk; caVuA ;fn lead lerk 
ls QSys gksa] vkSj muesa cgqr vf/kd fopj.k u gks] rks lekarj ek/;] ,d 
mi;qä ek/; gksxkA bldk ,d mnkgj.k gS] vkSlr mRiknu ykxr A tc 
vuqikrksa ;k çfr'krrkvksa dh vkSlr fudkyuh gks rks xq.kksÙkj ek/; gh lokZf/kd 
mi;qä eki gSA ,sls lead dqyd ds fy,] ftlesa] ,d pj ds ekuksa dh rqyuk] 
,d vU; pj ls dh tk,] ftldk eku fu;r gks] rks gjkRed ek/; lokZf/kd 
mi;qä ek/; gSA blds mnkgj.k gSa % ifjorhZ xfr tc nwjh fu;r gks] vkSj 
ifjorhZ nj ¼vFkkZr~ jkf'k çfr #-½ tc dqy jkf'k fu;r gks] bR;kfnA  

3-   ;fn ,d ek/; ij] vkxs 
chtxf.krh; çfriknu vHkh"V gks] rks lekarj ek/; dks gh loksZÙke ekurs gSa] 
D;ksafd bldk cgqr vf/kd ç;ksx gksrk gSA 

4-   ,sls y{k.kksa ds fy,] tks xq.kkRed ç—fr ds gksa] tSls 
bZekunkjh] lkSan;Z- çKk] bR;kfn] ekf/;dk gh ,d mi;qä ek/; çrhr gksrh gSA  

5-  dky Js.kh ds fo'ys"k.k esa miufr dk ifjdyu djus ds 
fy,] py ek/; lokZf/kd mi;qä ek/; gksxkA  

;|fi mijksä fopkj] ,d mi;qä ek/; dk pquko djus esa] ,d lan'kZd fu;e 
dh Hkwfedk fuHkkrs gSa] fQj Hkh cgqr lh ifjfLFkfr;ksa esa] ;g fu.kZ; LosPN gksrk 
gSA ;fn ifjdYiuk ¼Hypothesis) dks fl) djus ds fy, ek/; ds mPprj 
eku dh vko';drk gks] rks ge ,sls ek/; dk pquko djus ds fy, çyksfHkr 
gksrs gSa] tks mPprj eku çnku djsA D;ksafd ge] dsUæh; çof̀Ùk ds eki dk 
pquko viuh #fp ds vuqlkj dj ldrs gSa] blfy, ,sls ek/; ds pquko dh 
laHkkouk gS] tks ogh ifj.kke çnku djs] tks gesa vHkh"V gksaA ijarq] tc ek/; 
dk ç;ksx] vlrdZrk vkSj v{kerk ls fd;k tk,] rks blesa ç;ksäk dk gh nks"k 
gksrk gS] midj.k dk ughaA 
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leadksa dh eq[; fo'ks"krk,¡ ,d vdsyh la[;k }kjk ftls ÞvkSlr^^ ;k ^^ek/;^^ dgk 
tkrk gS] fu:fir dh tkrh gS A ;g fLFkfr dk ,d ,slk fcUnq gksrk gS ftlds pkjksa 
vksj O;fäxr ewY; ,d= gksrs gSaA ,d vkn'kZ ek/; esa dqN xq.k gksus pkfg,] tSls 
blds ifjdyu dh lqxerk] bldh ifjHkk"kk dh Li"Vrk] bldk leLr enksa ij 
vk/kkfjr gksuk] bldk pje ewY;ksa }kjk vçHkkfor jguk] vkSj bldk vf/kd 
chtxf.krh; foospu ds ;ksX; gksuk] rFkk blesa çfrn'khZ fLFkjrk gksuk A ,d ek/; 
leLr leadksa dk ,d fogaxe –'; çLrqr djrk gS] rqyuk esa lgk;d gksrk gS rFkk 
lkaf[;dh; vuqeku esa mi;ksxh gksrk gSA voxhZ—r rFkk oxhZ—r leadksa dk lk/kkj.k 
ek/; Kkr djus ds fy, vklku lw= gSaA tc lead dqyd esa ewY; vleku egRo 
ds gksrs gSa] rc Hkkfjr lekarj ek/; ,d lPpk çfrfuf/k ek/; gksxkA  

dsUæh; çof̀r ds dqN vU; eki Hkh gSa] tSls] xq.kksÙkj ek/; vkSj gjkRed ek/;] 
ftudk ç;ksx fof'k"V ifjfLFkfr;ksa esa djrs gSaA vuqikrksa vkSj çfr'krrkvksa ds ek/;e 
ds fy, xq.kksÙkj ek/; dk ç;ksx djrs gSaA ;fn ,d Js.kh esa n en gksa] rks mldk 
xq.kksÙkj ek/;] bu enksa ds xq.kuQy dk nok¡ ewy gksrk gSA tc enksa dh la[;k 
vf/kd gks] rks ifjdyu dks lqxe cukus ds fy,] xq.kksÙkj ek/; dk y?kqx.kd ysrs 
gSaA voxhZ—r leadksa vkSj oxhZ—r leadksa nksuksa ds fy,] rFkk vlrr vkSj lrr 
Jsf.k;ksa ds fy, Hkh] fofHkUu lw=ksa ds ç;ksx ls] xq.kksÙkj ek/; dk ifjdyu dj 
ldrs gSaA  

fdlh nh xbZ dky vof/k esa] ,d pj ds eku esa vkSlr òf) nj ifjdfyr djus ds 
fy,] xq.kksÙkj ek/; dk cgqr vf/kd ç;ksx gksrk gSA Hkkfjr xq.kksÙkj ek/; dk 
ifjdyu Hkh dj ldrs gSa] ftldk ç;ksx lwpdkadksa dh lajpuk esa fd;k tkrk gSA 
xq.kksÙkj ek/; ds dqN ,sls xf.krh; fo'ks"k xq.k gSaA tks vuqikrksa vkSj çfr'krrkvksa 
dk vkSlr fudkyus esa] blds ç;ksx dks vf/kd egRoiw.kZ cuk nsrs gSa] ,sls lead 
dqydksa ds fy,] ftuesa ,d pj ds ekuksa dh ryuk] fu;r eku ds ,d vU; pj ls 
dh tk,] gjkRed ek/; dk ç;ksx djrs gSaA mnkgj.k ds fy,] xfr] le; vkSj nwjh 
ls lEc) vuqikrksa vkSj çfr'krrkvksa dk vkSlr tkuus ds fy,] gjkRed ek/; dk 
ç;ksx djrs gSaA ;g O;fäxr çs{k.kksa ds O;qRØeksa ds lekarj ek/; dk O;qRØe gksrk 
gSA bldk ifjdyu] voxhZ—r vkSj oxhZ—r leaadksa rFkk vlrr vkSj lrr Jsf.k;ksa 
ds fy, dj ldrs gSaA Hkkfjr xq.kksÙkj ek/; ds l–'k] Hkkfjr gjkRed ek/; dk 
ifjdyu Hkh dj ldrs gSaA  

ekf/;dk] ,d LFkSfrd ek/; gSA ;g pj ds lokZf/kd e/; eku dks fufnZ"V djrh 
gSA blds uhps vk/ks en vkSj blds Åij vk/ks en fLFkr gksrs gSaA voxhZ—r vkSj 
oxhZ—r leadksa ds fy,] ekf/;dk ifjdyu djus ds fofHkUu lw= gSa A blh çdkj] 
oxhZ—r ledksa ds fy,] vlrr Jsf.k;ksa vkSj lrr Jsf.k;ksa dh fLFkfr;ksa esa] fHkUu 
lw= gSaA 

ekf/;dk ds l–'k] dqN vU; LFkSfrd eki Hkh gSa] ftUgsa foHkktu eku dgrs gSa vkSj 
tks Js.kh dks vf/kd la[;k ds leku Hkkxksa esa foHkkftr djrs gSaA ;s gSa % ¼1½ prqFkZd] 
¼2½ n'ked vkSj ¼3½ 'kredA prqFkZd] pj ds rhu ,sls eku gSa tks Js.kh dks pkj 
leku Hkkxksa esa foHkkftr dj nsaA çR;sd Hkkx esa dqy çs{k.kksa ds 25% çs{k.k gksrs gSaA 
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n'ked] pj ds os ukS ,sls eku gSa tks Js.kh dks nl leku Hkkxksa esa foHkkftr dj nsaA 
çR;sd ,sls Hkkx esa] dqy çs{k.kksa ds 10 çs{k.k gksrs gSaA 'kred] pj ds os eku gSa tks 
Js.kh dks 100 leku Hkkxksa esa foHkkftr dj nsaA çR;sd ,sls Hkkx esa dqy çs{k.kksa ds 
1% çs{k.k gksrs gSaA 

Hkwf;"Bd pj dk og eku gksrk gS] ftlds fxnZ vU; ensa lokZf/kd rhozrk ls 
ladsfUnr gksus dk ç;Ru djrh gSA voxhZ—r leadksa vkSj oxhZ—r leadksa] nksuksa gh 
ds fy,] bldk ifjdyu fd;k tk ldrk gSA ijarq] voxhZ—r leadks ds fy, 
bldk mi;ksx lkfer gSA vlrr cVu ds fy,] Hkwfo"Bd pj dk og eku gksrk gS 
ftlds fxnZ] ensa cM+h rhozrk ls ladsfUær gksaA ;fn vf/kdre vkof̀Ùk ds oxZ ds 
lehi ds nks ;k nks ls vf/kd oxksaZ esa] çk;% eku ladsUæ.k gks] rks Hkwf;"Bd fu/kkZfjr 
djuk dfBu gksrk gSA ,slh fLFkfr;ksa esa Hkwf;"Bd oxZ fu/kkZfjr djus ds fy, lewgu 
vkSj fo'ys"k.k lkjf.k;ka cukrs gSaA lrr caVu ds fy,] Hkwf;"Bd oxZ fu/kkZfjr djus 
ds i'pkr~ Hkwf;"Bd dk ifjdyu] fofHkUu varosZ'ku lw=ksa }kjk fd;k tkrk gSA  

,d mi;qDr ek/; dk fu.kZ; ml iz;kstu ij fuHkZj djrk gS ftldh iwfrZ ds fy, 
og ek/; vfHkdfYir gS] tSls lead lewg dh izd`fÙk vkSj :Ik( bldk vkxs 
chtxf.kRkh; fo”ys’k.k ds fy, vko”;d gksuk bR;kfnA ijUrq] dsUnzh; izo`fÙk ds 
ekiksa dk iz;ksx cM+h lrZdrk vkSj {kerk ls djuk pkfg,A 

,d vdsyk ewY; ftldh dgh dsUnz esa rFkk leLr ewY;ksa ds 
lhekUrj esa gksus dh izof̀Ùk gksrh gSA 

 os en tks leadksa ds vU; enks ls cgqr cM+s ;k cgqr NksVs gksA os ek/; 
dks vuko”;d :Ik ls izHkkfor djrs gSA 

 pj dk og eku tks Js.kh dks nks leku Hkkxksa esa foHkkftr dj nsA 

 og lkj.kh tks Hkwf;"Bd ds fu/kkZj.k esa gekjh lgk;rk djrh gS 
vkSj tks fofHkUu LrEHkksa esa mifLFkr vf/kdre vko`fÙk dks çnf'kZr djrh gSA 

 og laca/k] tks  lkekU; oS"kE; okys caVu esa] fofHkUu ek/;ksa esa 
gksrk gS] vFkkZr~ M0= 3Md = 2�̅  

 pj dk og eku ftlds fxnZ vU; ensa] lokZf/kd rhozrk ls ladsfUær gksus 
dk ç;Ru djrh gSaA  

  ,d eki] tks fd fLFkfr dk ,slk fcUnq gksrk gS ftlds pkjksa vkSj 
lead dqyd ds vU; O;fDrxr ewY; ,df=r gksaA 

  ,d ,slk ek/; ftlds ?kVd enksa ds fy, muds lkis{k 
egRo ds vuqlkj Hkkj fu;r fd, tkrs gSaA 

  ,d ,slk ek/; tks ifj.kke Øe esa j[kh xbZ Js.kh dh ,d fo”ks’k 
fLFkfr esa izs{k.k ds eku ij vk/kkfjr gksA 
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   pj ds os eku tks ,d nh xbZ Js.kh dk caVu dks pkj leku Hkkxksa esa 
foHkkftr dj nsaA 

 fopj ds os eku tks nh xbZ Js.kh ;k caVu dks nl leku Hkkxksa esa 
foHkkftr dj nsaA  

 fopj ds og eku tks nh x;h Js.kh ;k caVu dks 100 leku Hkkxksa esa 
foHkkftr dj nsaA 

  pj ds os eku tks caVu dks ,d fu;r la[;k dks leku Hkkxksa esa 
foHkkftr dj nsaA 

  fn, x, laedksa dqyd esa leLr izs{k.kksa ds ewY;ksa ds ;ksx dks izs{k.kksa dh 
la[;k ls Hkkx nsus ij izkIr gksus okys ewY;A  

 ;fn Js.kh esa n en gksa rks mudk xq.kksÙkj ek/;] muds xq.kuQy 
dk nok¡ ewy gksrk gSA  

 O;fäxr çs{k.kksa ds O;qRØeksa ds lekarj ek/; ds O;qRØe dks] mudk 
gjkRed ek/; dgrs gSaA 

 vkadM+ksa dk ,d ,slk vko`fÙk caVu] ftlesa] nks eku] 'ks"k ekuksa 
dh vis{kk] vf/kd ckj vk,aA  

 N% LrEHkksa okyh og lkj.kh tks Hkwf;"Bd oxZ ds fu/kkZj.k ds fy, 
ç;ksx dh tkrh gSA 

d½ 1½ ¼i½ 11 

¼ii½  �̅ =  ∑ ��
∑ �

, �̅ =  �� ∑ ��
�

] �̅ =  �� ∑ ��
�

 × � 

¼iii½ ;g ifjdyuksa dks U;wure djrk gS-  

¼iv½ A ¾ 35 

¼v½ ,d oxZ esa çR;sd ewY; ml oxZ ds e/; fcUnq ds cjkcj gSA  

2½  164-33 #i;s 

3½ ¼i½ 68  ¼ii½ 0  

4½ nksuksa fof/k;ksa }kjk 128 #- 33 iSls 

5½ 40-2 

[k½  2½  lk/kkj.k lekUrj ek/; ¾ 42-92] Hkkfjr ek/; ¾ 44-23  

3½ nksuksa 73-7% ds cjkcj gSaA  

4½ 34-47  

 



 

 

 

96 

x½  1) 12.3%  yxHkx 

2)  GM = 25.3 vad, AM = 28.4 vad, 

  4) 29% 

?k½ 2) HM = 50.55 

 3) 13 

 4) 14.63  # 

 5) 75.45 fd + eh + izfr ?kaVk 

³+½ 1  ¼d½ 16] ¼[k½ 0-18 

2 �� = � +  
�
���

�
× �  

3  ekf/;dk oxZ ds oxZ varjky dk ç;ksx djsaxsA  

4  igyk lewg % 63]  la;qä lewg] 64  

5  20  

6  210-5  

Pk½ 3)  ��= 23, ��= 73, ��= 38, ���= 60, ���= 83.  rFkk 8% Nk=ksa us 
12 ls de vad izkIr fd, gSA  3% Nk=ksa us 95 ls T;knk vad izkIr 
fd, gSA  

N½ 4)  30.1 

 5) �� = 110, ekf/;dk = 110, Hkwf;"Bd = 110.9 

1½  dsUæh; çof̀Ùk ds ,d vPNs eki ds xq.kksa dh O;k[;k dhft,A  

2½  lekUrj ek/; ds xq.k rFkk ifjlhek,¡ crkb,A  

3½  Hkkfjr ek/; D;k gS \ fdu ifjfLFkfr;ksa esa Hkkfjr ek/; lk/kkj.k ek/; ls 
vf/kekU; gSA  

4½ lekarj ek/;] xq.kksÙkj ek/; vkSj gjkRed ek/; ds lkis{k xq.kksa vkSj 
ifjlhekvksa dks fn[kkus ds fy,] mudh rqyuk dhft,A  

5½ vki] dsUæh; çof̀Ùk ds ,d mi;qä eki dk fu.kZ;] dSls djrs gks \ 

6½ ekf/;dk fdls dgrs gSaA blds xq.kksa vkSj ifjlhekvksa dh O;k[;k dhft,A  

7½ ekf/;dk ifjdyu dh fof/k;ksa dh O;k[;k dhft,A  
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 8½ lekarj ek/; vkSj ekf/;dk dh] ek/; ekiksa ds :i esa rqyuk dhft,A 

9½ prqFkZdksa] n'kedksa vkSj 'kredksa esa lekurk vkSj varj dks Li"V dhft,A  

10½ lekarj ek/;] ekf/;dk vkSj Hkwf;’Bd lHkh leadks ds ,d fof”k’V xq.k dks 
fu:fir djus dk iz;Ru djrs gSaA ijaRkq izR;sd vius <ax ls foospu 
dhft;sA 

11½ Hkwf;f’Bd fdls dgrs gS ? ,d ek/; eki ds :Ik esa blds xq.kksa ¼ykHkksa½ vkSj 
lhekvksa dh O;k[;k dhft;sA 

1½  nks uxjksa esa dq'ky vkSj vdq'ky Jfedksa dh la[;k rFkk mudh vkSlr çfr 
?kaVk etnwjh uhps nh xbZ gSA çR;sd uxj ds fy, vkSlr çfr ?kaVk etnwjh 
Kkr dhft,A 

Jfed la[;k eEcqbZ 

çfr ?kaVk etnwjh 
¼#- esa½ 

la[;k dydÙkk la[;k 
çfr ?kaVk etnwjh 

¼#- esa½ 

dq'ky 150 1-80 350 1-75 

vdq'ky 

 

850 1-30 650 1-25 

¼mÙkj % 1 #- 38 iSls] rFkk 1 #- 43 iSls½  

2½ ,d fofu;ksäk çfr ekl ,d daiuh ds 120 #i;s ds va'k [kjhnrk gSA 
igys ik¡p ekl esa mlus Øe'k% 10 #-] 12 #] 15 #-] 20 #- rFkk 24 #- 
çfr va'k ds fglkc ls va'k [kjhnsA ik¡p ekl ckn mlds ikl va'kksa dk 
vkSlr ewY; D;k gS \ 
¼mÙkj 14-63 #i;s½ A  

3½  ,d QSDVjh esa tks nks ikfy;ksa esa pyrh gS] dqy 100 Jfed gSaA Jfedksa dks 
nh tkus okyh vkSlr etnwjh 38 #- çfrfnu gSA igyh ikyh esa 60 Jfed 
dke djrs gSa] rFkk mudh vkSlr etnwjh 40 #- çfrfnu gSA ckdh 40 
Jfedksa dh] tks fd nwljh ikyh esa dke djrs gSa vkSlr etnwjh D;k gS \ 

¼mÙkj % 35 #i;s½  

4½ 50 enksa dk lekUrj ek/; 28-5 ik;k x;kA ckn esa irk pyk fd ,d en 
39 vf/kd ys yh xbZ FkhA 49 enksa dk ifj'kq) ek/; Kkr dhft,A 

¼mÙkj % 28-3½  

5½  fuEu lkfj.kh fofHkUu O;kikj Jsf.k;ksa esa Jfedksa dh la[;k n'kkZrh gS] 
ftUgksaus ,d lIrkg esa lkseokj ls 'kqØokj rd çfrfnu vyx&vyx ?kaVk 
rd dke fd;kA I,II, III, IV, V vksj oxZ ds Jfedksa dk çfr ?kaVk osru 
Øe'k% 0-97 #%] 0-77 #] 1-01 #%] 0-67 #- rFkk 0-75 #- lIrkg ds fy, 
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lkjh Jsf.k;ksa dh çfr Jfed çfr ?kaVk vkSlr etnwjh dk ifjdyu 
dhft,A 

Js.kh lkseokj 

¼7 ?kaVs½ 

eaxyokj 

¼6 ?kaVs½ 

cq/kokj 

¼5 ?kaVs½ 

c`gLifrokj 

¼4 ?kaVs½ 

'kqØokj 

¼5 ?kaVs½ 

I 30 20 25 15 30 

II 25 25 30 20 20 

III 30 25 30 25 30 

IV 20 20 20 20 25 

V 25 20 25 15 21 

¼  çR;sd Js.kh ds varxZr dqy ?kaVs Kkr dhft, rFkk bls Hkkj ds :i 
esa yhft,½ ¼  0-84 #i;s çfr ?kaVk½ 

6½  ,d jkT; çkf/kdj.k us nks rglhyksa esa ifjokjksa dh vk;q yxk;k tks uhps 
fn;k x;k gSA ek/; dk ifjdyu dhft,A 

i½  {ks= ^^v^^ ds fy,  

ii½  {ks= ^^c^^ ds fy,  

ii½  ,d lkFk nksuksa {ks=ksa ds fy,A 

  ifjokjksa dh çfrerrk 

vuqekfur vk;q 

¼o"kksaZ esa½ 

{ks= v 

 

{ks= c 

 

0&20 16 13 

20&40 37 35 

40& 80 35 46 

80&100 12 6 

¼mÙkj% {ks= v ¾ 58-45] {ks= c ¾ 58-48] lkewfgd {ks= ¾ 58-47½  

7½ ;fn 20 o"kZ esa] vkcknh nqxuh gks xbZ gSA rks D;k ;g dguk Bhd gksxk fd 
o`f) nj 5% okf"kZd jgh gSA 

¼mÙkj% ugha 1-035½ 

8½ ,d QSDVjh ds mRiknu dh okf"kZd of̀) nj] fiNys ikap o"kksaZ esa] Øe'k% 5-
0] 7-5] 5-0] 2-5 vkSj 10 çfr'kr jgh gSA bl vof/k ds fy, mRiknu dk 
okf"kZd çfr'kr pØo`f) nj D;k gksxh \ ¼mÙkj% 5-9% okf"kZd½ 

9½ enksa dk xq.kksÙkj ek/; 3 gS vkSj 12 enksa dk xq.kksÙkj ek/;] 11 gSA lHkh 20 
enksa dk xq.kksÙkj ek/; D;k gksxkA  

¼mÙkj % 6-54½ 
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 10½ fuEu vkadM+ksa ds fy,] gjkRed ek/; Kkr dhft,% 

¼1½  1]   2]  3]   4]   5]   6]   7]  8]  9]  

¼2½ 1] 1/2] 1/3] 1/4] 1/5] 1/6] 1/7]  1/8  1/9-  

¼mÙkj % ¼i½ 3-184 ¼2½ 4-505½  

11½ vki ,d ;k=k djrs gSa] ftlesa vkidks] 900 fd-eh- jsyxkMh ls] 60 fd-eh- 
çfr?kaVk dh vkSlr xfr ls 3000 fd-eh- uko ls 25 fd-eh- çfr?kaVk dh 
vkSlr xfr ls] 4000 fd-eh- ok;q;ku ls 350 fd-eh- çfr ?kaVk dh vkSlr 
xfr ls vkSj varr% 15 fdeh VSDlh ls 25 fdeh çfr ?kaVk dh vkSlr xfr 
ls] ;k=k djuh iM+hA lkjh nqjh ds fy,] vkSlr xfr Kkr dhft,A  

¼mÙkj % 31-6 fdeh çfr ?kaVk½ 

12½ ;wfuoflZVh ykbczsjh ds dkmaVj ls] 10 fofHkUu fnuksa esa] tkjh dh xbZ iqLrdksa 
dh la[;k bl  çdkj gS % 

180] 96] 75] 70] 80] 102] 100] 94]  75] 400 

bu vkadM+ksa ds çfrfuf/k :i esa] dkSu lk ek/; loksZÙke gksxkA bls 
ifjdfyr dhft,A  
¼mÙkj % ekf/;dk 97-5½  

13½ v‚Vksokgu nq?kZVuk ches ds nkoksa ds ckjs esa] lwpuk uhps nh xbZ gSA ekf/;dk 
Kkr dhft,A 

nkos dh jkf'k ¼#-½ vkof̀Ùk 

150 ls de 52 

150& 199-99 108 

200& 249-99 230 

250 & 299-99 528 

300 & 349-99 663 

350 & 399-99 816 

400&449-99 993 

450&499-99 825 

500 vkSj vf/kd 650 

¼mÙkj % yxHkx 402 #-½ 

14½  fuEu vkadM+ksa ds fy, ekf/;dk Kkr dhft,] tc fd ek/; 45-5 gksA 

 vad fo|kfFkZ;ksa dh la[;k 

70&80 10 

60&70 10 

50&60 20 
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40&50 ---- 

30&40 12 

20&10 7 

10&20 8 

0&10 5 

¼mÙkj % 50½  

15½ 500 fo|kfFkZ;ksa ds ,d lewg ds fy,] 100 vadksa esa ls çkIr vadksa ds ckjs esa] 
fuEu lwpuk miyC/k gS% 

8% fo|kfFkZ;ksa us 12 vadksa ls de vad çkIr fd,A 3% fo|kfFkZ;ksa us 95 
vadksa ls vf/kd vad çkIr fd,A leadksa dks oxkZUrjksa esa lkj.khc) dhft;sA 

  

vad 0&12 12&23 23&38 38&45 45&60 
fo|kfFkZ;ksa dh 
la[;k 

40 85 75 50 65 

 
vad 60-73 73-83 83-95 95&100 
fo|kfFkZ;ksa dh 
la[;k 

60 75 35 15 

16½  vuqizfLFkr vkof̀Ùk;ksa dks Kkr dhft,] ;fn ekf/;dk 25 gksA 

ekfld O;; ¼#-½ vkof̀Ùk 

0&10 14 

10&20 -- 

20&30 27 

30&40 -- 

40&50 15 

¼mÙkj % 23] 21½  

17½  ,d yk.Mjh nks fofHkUu Nkiksa dh diM+s /kksus dh e’khuksa dk ç;ksx djrh gSA 
iwoZ vuqHko ds vk/kkj ij fuEu ifj.kke vfHkfyf[kr fd, x, gSa % 

   Nki ekf/;dk thou ek/; thou 

A 6500 ?kaVs 6000 ?kaVs 

B 6000 ?kaVs 6500 ?kaVs 

;fn nksuksa Nkiksa ds ewY; leku gksa rks fdl Nki dks [kjhnuk pkfg, \ 

18½ fn, x, laedks ls ��, ���, ��  dk ifjdyu dhft,A 
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 Ikguh xbZ dkWy dh eki : 14” 14.5” 15: 15.5” 16” 

Nk=ksa dh la[;k  : 20 37 43 26 14 

 (mÙkj: �� = 14.5”, ��� = 14.5”, ��= 15.5”) 

19½ fuEu vkadMksa ls ys[kkfp= }kjk ��ekf/;dka ���, ��  rFkk �� Kkr 
dhft,A lw= dk iz;ksx djdsa bUgas lR;kfir dhft,A 

nSfud etnwjh Jfed 

   10 ls de  

10-20 25 

20-30 40 

30-40 70 

40-50 90 

50-60 40 

60-70 20 

Above 70  

 (mÙkj.: ��= 44.4, ekf/;dk = 41.1, ��� = 27.5, �, = 30.7;  �� = 49.4) 

20½ igys izLko ij fookfgr fL=;ksa dh Hkqf;’Bd vk;q Kkr dhft,% 

vk;q  

(o’kks± esa) 
: 13 14 15 16 17 18 19 20 21 22 23 24 25 

Lak[;k 

¼fL=;ksa dh½  
: 37 162 343 390 256 433 161 355 65 85 49 49 40 

(mÙkj.: 18 o’kZ) 

21) ,d QSDVjh esa] etnwjh caVu ds ckjs esa] fuEUk lwpuk ls Hkwf;’Bd etnwjh 
fu/kkZfjr dhft,% 

lkIrkfgd etnwjh ¼# +½ deZpkfj;ksa dh la[;k 

0-20 8 
40-60 12 
60-80 20 

80-100 30 
100-120 40 
120-140 35 
140-160 18 
160-180 7 
180-200 5  

 (mÙkj: # 133.33) 
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22½ fuEu lkj.kh esa] xr ekl esa] vej QkjesL;wfVdy ij] dh xbZ fcØh ekaxksa 
dh lkis{k vko`fÙk caVu dk o.kZu gSA ekaxksa dh Hkwf;"Bd Kkr dhft,A 

fcØh ekaxksa dh la[;k : 0 1 2 3 4 5 ;k vf/kd 

lkis{k vko`fÙk  : 0.21 0.18 0.38 0.19 0.03 0.01 

¼mÙkj% 2 fcØh ekaxs½ 

23½ fuEu ledksa ds fy, Hkwf;"Bd Kkr dhft, % 

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

vkof̀Ùk  : 24 42 56 66 108 130 154 

 (mÙkj% 71.34) 

24½ ;fn caVu ds fy,] lekarj ek/; 27-9 gks vkSj Hkwf;"Bd 25-2 gks] rks 
ekf/;dk vkdfyr dhft,A ;fn dksbZ dYiuk dh xbZ gks rks mUgsa fyf[k,A 

 (mÙkj% 27) 

25½ fuEu cVuksa ds fy, Hkwf;’Bd eku Kkr dhft,A 

oxZ : 10-20 20-30 20-24 24-30 30-50 50-52 52-60 

vkof̀Ùk : 4 9 6 9 52 2 8 

 (mÙkj % 40) 

  ;s ç'u vkSj vH;kl] bdkbZ dks Js"Brj le>us esa vkidh lgk;rk djsaxsA 
buds mÙkj fy[kus dk ç;Ru dhft,A ijarq] vius mÙkj fo'ofo|ky; dks 
er Hksft,A ;s dsoy vkids vH;kl ds fy, gSaA 

fdlh la[;k ds y?kq eku Log dks Kkr djus dh izfØ;k ds rhu izeq[k pj.k gSA ;s 
gS% ¼1½ iw.kkZ”k Kkr djuk]  ¼2½  viw.kkZ”k Kkr djuk vkSj  ¼3½ izfry?kqx.kd Kkr 
djukA vkb;s vc gu rhu pj.kksa ij foLrkj ls fopkj djsaA 

1½ (Characteristics)  igys pj.k esa ge iw.kkZ”k Kkr djrs 
gSA tSlk fd igys crk;k x;k Fkk] ;fn la[;k esa vadksa dh fxurh] 1 ls vf/kd 
gks] rks iw.kkZ”k] la[;k esa n”kfed fcUnq ds ckbZ vksj ds vadksa dh la[;k ls ,d 
de gksxkA mnkgj.k fd fy, Log 4-1542 dk iw.kkZ”k 2 gS D;ksafd la[;k esa 
n”kfed fcUnq ds ckbZ vksj vadksa dh la[;k 3 gSA blh izdkj] Log 17-23 dk 
iw.kkZ”k 1 gS vkSj Log 7-23 dk iw.kkZ”k 0 gSA  

mu la[;k dh fLFkfr esa] tks 1 ls NksVh gks] iw.kkZ”k  _.k gksrk gS]  vkSj 
ifjEkk.k esa n”kfed fcUnq ds Ik”pkr~ vkSj igys lkFkZd vad ls iwoZ] “kwU;ksa dh 
la[;k ls vf/kd gSA bl izdkj] Log 0-98 dk iw.kkZ”kk &1 gksxk] Log 0-098 
dk iw.kkZ”k &2] vkSj Log 0-00908 dk iw.kkZ”k &3 gksxk] bR;kfnA 
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 2½ Mantissa  fdlh la[;k ds y?kqx.kd dk viw.kkZ'k 
Kkr djus ds fy,] ge y?kqx.kd lkjf.k;ksa dk ç;ksx djrs gSaA y?kqx.kd 
lkjf.k;k¡ bl bdkbZ ds var esa nh xbZ gSA mnkgj.k ds fy,] eku yhft,] Log 
3451 dk viw.kkaZ'k vHkh"V gSA igys ge] y?kqx.kd lkj.kh esa] 34 ¼vFkkZr~ la[;k 
ds igys nks vadksa ls cuh la[;k½ dh iafä esa] vkSj 5 ¼vFkkZr~ la[;k ds rhljs 
vad ds LrEHk esa ns[krs gSaA buds çfrPNsn ij] viw.kkZ'k 5378 ikrs gSaA vc blh 
ifä esa] ek/; varjksa ds LraHk 1 ¼la[;k esa] pkSFkk vad½ esa ns[krs gSa] rks eku 1 
çkIr djrs gSaA bl 1 dk 5378 esa ;ksx djsa rks 5379 çkIr gksrk gSA vr% Log 
3451 dk viw.kkZ”k 0-5379 gSA vki igys gh Kkr dj pqds gS fd Log  3451 
dk iw.kkZ”k 3 gS vr% Log  3451 = 3-5379  

/;ku nhft, fd viw.kkZ'k lnSo /ku gksrk gS vkSj la[;k esa n'kfed fcUnq ds 
LFkkukarj.k dk bl ij dksbZ çHkko ugha iM+rkA vFkkZr~ la[;kvksa 245] 2-45] 24-
5] 0-245] 0-0245] 0-00245 vkSj 0-000245 esa ls çR;sd ds y?kqx.kd dk 
viw.kkZ'k ,d leku gksxkA y?kqx.kd lkj.kh ns[kus ij] ;g Kkr fd;k tk 
ldrk gS fd Log  245 dk viw.kkZ'k 0-3892 gSA la[;k ds y?kqx.kd ds iw.kkZ'k 
dk fu'p;] Lo;a ml la[;k ds vadksa dks ns[k dj fd;k tk ldrk gS] vkSj 
viw.kkZ'k dks] la[;k ds igys pkj lkFkZd vadksa }kjk] lkj.kh ls çkIr fd;k tk 
ldrk gSA fuEu lkj.kh dk voyksdu dhft, vkSj nsf[k, fd fdl çdkj] 
viw.kkZ'k esa ifjorZu ds fcuk] iw.kkZ'k esa ifjorZu gksrk gSA 

 

2450.0 3.3892 

245.0 2.3892 

24.5 1.3892 

2.45 0.3892 

0.245 1�. 3892 

0.0245 2�. 3892 

0.00245 3�. 3892 

 dqN y?kqx.kd ekuksa esa] vki iw.kkZ”k ds Åij ,d nf.Mdk ikrs gSA 
iw.kkZ”k ds Åij nf.Mdk yxkus ls vfHkizk; gS] fd og Hkkx ftl ij 
nf.Mdk gS] _.k gS vkSj viw.kkZ”k ¼n”keyo Hkkx½ /ku gSA 

3½ Antilogarithms tSlk fd vki dks Kkr 
gS] y?kqx.kd lkfjf.k;k¡ fdlh la[;k ds y?kqx.kd dk viw.kkZ”k eku iznku 
djrh gSA tc fd izfr y?kqx.kd lkfjf.k;k¡ la[;k dk eku iznku djrh gS 
ftldk y?kqx.kd eku fn;k x;k gksA eku yhft,] mijksDr mnkgj.k esa 
y?kqx.kd eku 3-3892 Kkr gSA vc gekjh] vfHk:fp ml ¼laxr½ ;FkkFkZ 
la[;k Kkr djus esa gS] ftldk y?kqx.kd eku 3-3892 gS] vFkkZr~ la[;k 
2450A ge dgsaxsa fd 3-3892 dk izfr y?kqx.kd 2450 gS] ;k izfrdksa esa]  
anti log 3-3892 = 2450A vkb;s vc nss[ks fd fdl izdkj] izfr y?kqx.kd 
lkj.kh ls] ;g izfr y?kq eku Kkr fd;k tk ldrk gSA 3-3892 dk izfr 
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y?kqx.kd Kkr djus ds fy, igys dsoy viw.kkZ”k Hkkx] vFkkZRk~ -3892 ij 
fopkj dhft,A izfr y?kq lkj.kh esa] -38 dh iafDr vkSj 9 ds LrEHk esa 
nsf[k,A vki la[;k 2449 ik,xsaA vc ek/; varjksa ds LrEHk 2 esa vkSj mlh 
iafDr esa nsf[k,A rks vki eku 1 izkIr djsaxsA bl eku 1 dks] 2449 esa ;ksx 
djus ij] vki izfr y?kq eku ds vad 2450 Kkr djrs gSA vc dsoy 
n”kfed fcUnq dh fLFkfr ds ckjs esa fu”p; djuk gSA y?kq eku 3-3892 esa 
iw.kkZ”k 3 gSA vr% iwoZpfpZr fu;eksa ds vuqlkj] izfr y?kqx.kd la[;k esa] 
¼n”kfed fcUnq ls ckbZ vksj½ vad gksus pkfg,A vr% pkj vadksa ds Ik”pkr~ 
n”kfed fcUnq yxk nhft,A bldk vFkZ gS] fd 2]450-0 gh ewy la[;k gSA 
log 2�. 3892  dh laxr] la[;k izkIr djus ds fy,] lkj.kh ls izkIr y?kq 
eku esa la[;k,¡ igyh fLFkfr ds vuqlkj gh gksaxhA dsoy n”kfed fcUnq dh 
fLFkfr cny tk,xh] ftl dk fu”p; iw.kkZ”k dh lgk;rk ds fd;k tk,xkA 
bl fLFkfr esa iw.kkZ”k 2� gSA blfy,] iwoZpfpZr fu;eksa ds vuqlkj] izfr y?kq 
1 ls NksVk gksxk vkSj mlls n”kfed fcUnq ds Ik”pkr~ vkSj igys lkFkZd vad 
ls igys ,d “kwU; gkxkA bl izdkj] anti log 2�. 3892  = 0-0245A 

,u + ds + dDdj ,oa ,u + Mh + oksgjk % lkaf[;dh ¼ubZ fnYyh % ,oa pUn ,aM dEiuh 
fy +] 1990½ v/;k; 1 

lR; izdk”k xqIrk% lkaf[;dh ds fl)kar ¼ubZ fnYyh % lqYrku pUn ,aM lal] 1990½ 
v/;k; 1] 2 

 

 



105



106



107



108



109



110



 

 
111

14-0  mís';  

14-1  çLrkouk  

14-2  vifdj.k dh ladYiuk  

14-3  vifdj.k ekius dk egRo  

14-4  vifdj.k ds vPNs eki dh fo'ks"krk,¡  

14-5  vifdj.k ds fujis{k vkSj lkis{k eki  

14-6  vifdj.k dh eki  

14-6-1  foLrkj  

 14-6-2 prqFkZd fopyu  

14-6-3  ek/; fopyu 

14-6-4 ekud fopyu 

14-6-4-1  fo'ks"krk,a 

14-6-4-2  xq.k o ifjlhek,¡ 

14-7 fopj.k xq.kkad  

14-8 dqN vU; mnkgj.k 

14-9 lkjka'k  

14-10 'kCnkoyh  

14-11 cks/k ç'uksa ds mÙkj  

14-12 Loij[k ç'u@vH;kl 

bl bdkbZ dk v/;;u djus ds i'pkr~ vki 

• vifdj.k dh ladYiuk vkSj mls ekius ds egRo dh O;k[;k dj ldsaxs( 

• fopj.k dh fujis{k vkSj lkis{k ekiksa ds Hksn dj ldsaxs( 

• fofHkUu çdkj ds ledksa ds fy, vifdj.k dh dqN ekiksa] tSls foLrkj] prqFkZd 
fopyu vkSj ek/; fopyu dks ifjdfyr dj ldsaxs( 

• fofHkUu ifjfLFkfr;ksa esa vifdj.k dh mi;qä eki ds ç;ksx dk fu.kZ; ys 
ldsaxsA 

• ekud fopyu dk ekiu dj ldasxs vkSj ifjHkkf"kr dj ldasxs rFkk blds xq.kksa 
vkSj lhekvksa dks crk ldsaxs( 

• fofHkUUk izdkj ds MsVk ds fy, fHkUUkrk vkSj fHkUurk dsa xq.kkad dks ifjHkkf’kr 
dj  ldsaxs vkSj mldk ekiu dj ldsaxsa(  

• vifdj.k ds fofHkUu mik;ksa dh rqyuk vkSj mfpr ifjfLFkfr;ksa esa mudk iz;ksx 
ldsaxsa(  
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bdkbZ 13 esa vkius dsUæh; çof̀Ùk ds fofHkUu ekiksa dk v/;;u fd;k gSA i<sa x, 
bdkbZ esa] laiw.kZ vkWdMs dks n”kkZus ds fy, dsUnzh; izof̀Ùk dsoy ,d ewY; nsrs gSaA 
ijarq leadksa dk fo'ys"k.k djus ds fy,] dsoy dsUæh; ço`fÙk gh i;kZIr ugha gSA 
leadksa ds vf/kd lkFkZd fo'ys"k.k ds fy,] vifdj.k vFkkZr~ leadksa ds foLrkj ;k 
dsUæh; of̀Ùk ls enksa ds fopyu dh ek=k dk v/;;u djuk Hkh vko';d gSA bl 
bdkbZ esa] vki] vifdj.k ds vFkZ vkSj mlds egRo dk v/;;u djsaxsA vki 
vifdj.k dh rhu ekiksa vFkkZr~ foLrkj] prqFkZd fopyu vkSj ek/; fopyu ds ckjs 
esa Hkh foLrkj ls i<+sxsaA 

vifdj.k dh eki dks le>us ds fy;s vkb;s igys dqN ifjHkk’kkvksa dks ns[krs gSaA 

&  Lihxsy ds vuqlkj] la[;kRed vkWdMksa dk fdlh vkSlr ewY; ds ikl] ftl 
lhek rd fc[kjko ¼QSyko½ gS mls vkWdM+ksa dk fopj.k ;k vifdj.k dgrs gSA 

& lhelsu vkSj dk¶rk ds vuqlkj] fdlh J̀[kayk ¼Js.kh½ esa la[;kvksa ds lewg 
dk mlds vkSlr ds ikl fc[kjko ds ekiu dks fopj.k dh eki ;k vifdj.k 
dh eki dgrs gSA 

& cwØ vkSj Mhd ds vuqlkj fdlh pj ds mlds dsUnzh; eku ds vklikl ds 
fc[kjko dh lhek vifdj.k gSA 

^vifdj.k^ ¼dispersion½ 'kCn dk ç;ksx leadksa dh fo"kekaxrk dh ek=k dks çdV 
djus ds fy, fd;k tkrk gSA ;g leadksa dk ,d egÙoiw.kZ y{k.k gS] tks çs{k.kksa dh 
ijLij fofo/krk dh ek=k dks fufnZ"V djrk gSA vifdj.k dh eki dsUæh; çòfÙk ds 
nksuksa vksj O;fäxr ekuksa ds foLrkj ;k fc[kjko dk o.kZu djrk gSA vifdj.k dh 
ladYiuk dks Li"Vr% le>us ds fy, mnkgj.k 1 dk /;kuiwoZd v/;;u dhft,A 

rhu fofHkUu QeksaZ dh nSfud fcØh ¼#i;ksa esa½ 

A  B  C 
60,000 62,500 51,000 

60,000 60,000 32,000 

60,000 52,250 22,000 

60,000 56,500 18,000 

60,000 60,500 27,000 

60,000 68,250 2,10,000 

�� = 60,000 X� = 60,000 X� = 60,000 

D;ksafd rhuksa QeksaZ A] B vkSj C dh] vkSlr nSfud fcØh] vfHkUu gSa] ;g fu"d"kZ 
fudkyus dh laHkkouk gks ldrh gS fd nSfud fcØh ds ;s rhuksa caVu ,d tSls gSaA 
ijarq /;ku nhft, fd çR;sd QeZ dh fcØh dk fopj.k ¼variation½ çR;sd vU; 
QeZ dh fcØh ds fopj.k ls fHkUu gSA QeZ A dh fLFkfr esa lHkh fnuksa esa fcØh 
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leku gSA QeZ B dh fLFkfr esa nSfud fcØh esa dqN fopj.k gSA ijarq QeZ C dh 
fLFkfr esa fopj.k dh ek=k cgqr vf/kd gSA ;gk¡ ;|fi rhuksa lead dqydksa ¼data 
sets½ ds lekarj ek/; vfHkUu gSa] fQj Hkh enksa ds fc[kjko ds fopkj ls os fHkUu gSaA 
vr% fofHkUu lead dqydksa ds leku dsUæh; eki gksrs gq, Hkh os enksa ds foLrkj ;k 
fc[kjko] vFkkZr~ vifdj.k ds fopkj ls fofHkUu gks ldrs gSaA  

vifdj.k 'kCn dh O;k[;k ,d vU; vfHkçk; ls Hkh dj ldrs gSaA tc leadksa ds 
lHkh en dsUæh; çof̀Ùk ds leku u gksa rks çR;sd en dk dsUæh; çof̀Ùk ls varj 
¼fopyu½ ,d fuf'pr jkf'k gksxkA vifdj.k ;g fufnZ"V djrk gS fd dsUæh; ço`fÙk 
ls enksa dk vkSlr varj fdruk gSA /;ku nhft, fd QeZ B dh fLFkfr esa O;fäxr 
enksa dh ek/; fcØh ¼vFkkZr~ 60]000½ ls fopyu QeZ C ds fopyuksa dh vis{kk cgqr  
de gSa] blls vfHkçk; gS fd QeZ C dh rqyuk esa QeZ B dk ek/; fcØh ls 
fopyuksa dk vkSlr cgqr de gSA nwljs 'kCnksa esa QeZ C dh rqyuk esa QeZ B dh 
nSfud fcØh dk vifdj.k cgqr de gSA 

fopj.k ¼vifdj.k½ dh ekiksa dk ifjdyu fuEu ç;kstuksa ls fd;k tkrk gS %  

1- fopj.k ¼vifdj.k½ ekiu] ;g fufnZ"V djds fd ek/; fdl lhek rd lHkh 
leadksa dk çfrfuf/kRo djrk gS] ek/; dh fo'oluh;rk dks fu/kkZfjr djrk gSA 
igys ppkZ fd, x, mnkgj.k 1 esa QeZ A dh fLFkfr esa ek/; nSfud fcØh 
60]000 #- gS] tks fd nSfud fcØh leadksa dk vkn'kZ çfrfuf/k gSA QeZ B fd 
fLFkfr esa fopj.k cgqr de gS] D;ksafd ek/; nSfud foØh fofHkUu fnuksa dh 
fcØh ds vkadM+ksa ds loZFkk fudV gSA blfy, bl fLFkfr esa ek/; nSfud  
fcØh dks fofHkUu fnuksa ds fcØh vkadM+ksa dk çfrfuf/k eku ldrs gSaA fdarq QeZ 
C dh fLFkfr esa O;fäxr vkadM+ksa dk fopj.k cgqr vf/kd gS] blfy, ek/; 
eku 60]000 #- dks lHkh mPp vkSj fuEu vkadM+ksa dk] tSls 2]10]000 #- vkSj 
10]000 #- dk] çfrfuf/k ugha eku ldrsA  

2- vifdj.k dh eki nks ;k nks ls vf/kd caVuksa dh] fopj.k ds fopkj ls] rqyuk 
djus esa lgk;d gksrh gSaA  

3- fopj.k ekiu dk ,d vU; ç;kstu fopj.k dh ç—fr vkSj mlds dkj.k dks 
Kkr djuk gS rkfd Lo;a fopj.k ij fu;a=.k fd;k tk ldsA  

4- fopj.k ekiu vU; lkaf[;dh; ekiksa] tSls lglEca/k ¼correlation) izfrixeu 
;k lekJ;.k ¼regression½] lkaf[;dh; vuqeku ¼inference½ bR;kfn ds ç;ksx 
dks lqxe cuk nsuk gSA 

tSlk fd vki tkurs gSa] vifdj.k dh eki enksa ds muds vius ek/; ls fopyuksa 
dk ek/; gksrh gS] vFkkZr~ ;g ,d nwljh dksfV dk ek/; gksrk gSA vr% blesa os lHkh 
fo'ks"krk,¡ gksuh pkfg, tks ek/; ds ,d vPNh eki ls visf{kr gSaA ;wys vkSj ds.Mky 
ds vuqlkj vifdj.k dh ,d vPNh eki dh fo'ks"krk,¡ fuEufyf[kr gSA 
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1- lkaf[;dh; ekiksa dk ç;ksx ,d lk/kkj.k O;fä }kjk Hkh fd;k tkrk gSA 
blfy, tfVy ifjHkk"kk,¡ vkSj ifjdyu fof/k;k¡ okaNuh; ugha gSaA ;g le>us 
esa lqxe rFkk ifjdyu esa ljy gksuk pkfg,A  

2- ;g –<+rk ls ifjHkkf"kr gksuk pkfg, rkfd ,d gh lead lewg ds fy, lHkh 
fof/k;k¡ vfHkUu ifj.kke çnku djsaA fofHkUu fof/k;k¡ fofHkUu ifj.kke çnku djsa 
;g mfpr ugha gSA  

3- ;g lHkh enksa ij vk/kkfjr gksuk pkfg,A ;fn ;g lHkh enksa ij vk/kkfjr gksxk 
rks blds }kjk çLrqr ifj.kke ,d Js"Brj çfrfuf/k eku gksxkA vr% vifdj.k 
dh ,d vPNh eki dks leLr leadksa ij vk/kkfjr gksuk pkfg,A  

4- ;g vkSj vf/kd chtxf.krh; çfriknu ds vuqdwy gksuk pkfg,A blls vfHkçk; 
;g gS fd nks ifj.kkeksa dks la;qä djuk] v'kq) çfof"V;ksa ds fy,] ifj.kke dks 
leaftr djuk] NwVs gq, ekuksa dks vkdfyr djuk vkfn lHkh enksa ds ;FkkFkZ 
ekuksa ds Kkr u gksus ij Hkh lEHko gksuk pkfg,A  

5- blesa çfrp;u fLFkjrk ¼sampling stability½ gksuh pkfg,A blls ;g vfHkçk; 
gS fd çfrn'kZ ls çkIr ifj.kkeksa vkSj lef"V ls çkIr laxr ifj.kkeksa dk ek/; 
varj U;wure gksuk pkfg,A ;fn vifdj.k dh fdlh eki esa ;g fo'ks"krk gks rks 
og loksZÙke eki gksxkA  

6- ;g pje ekuksa ¼extreme items½ ls vR;f/kd çHkkfor ugha gksuk pkfg,A cgq/kk 
pje eku leadksa ds ;FkkFkZ çfrfuf/k ugha gksrsA vr% mudh mifLFkfr ls 
ifjdyu ij vR;f/kd çHkko ugha iM+uk pkfg,A  

;g lwph vifdj.k ds ,d vPNs eki dh visf{kr fo'ks"krkvksa dh iw.kZ lwph ugha gSA 
ijarq vifdj.k dh ,d vPNs eki ds ;s lokZf/kd egRoiw.kZ y{k.k gSaA 

vifdj.k dh ml eki dks tks leadksa dh ewy bdkbZ ds inksa esa çdV fd;k tk, 
 dgrs gSaA -mnkgj.k ds fy, igys ppkZ fd;s x, mnkgj.k 1 esa QeZ 

B dh nSfud fcØh dk fopj.k 52]250 #- ls 68]250 #- rd gSA blfy, leadksa 
dk foLrkj 68]250 #- & 52]250 #- ;k 16]000 #- dh dksfV dk gSA ;g fcØh ds 
foLrkj dh fujis{k eki gSA ;fn nks ;k nks ls vf/kd caVu ;k Jsf.k;k¡ fofHkUu 
bdkb;ksa esa O;ä gksa rks muds fopj.k dh rqyuk ds fy, leadksa dh bdkb;ksa esa 
O;ä ,sls fujis{k eki mi;qä ugha gksrsA blds foijhr vifdj.k ds  
vuqikr ;k çfr'krrk ds :i esa çkIr fd, tkrs gSaA blfy, çR;sd lkis{k eki 
leadksa dh eki&bdkbZ ls Lora= ,d la[;k gksrh gSA lkis{k vifdj.k dh eki 
vifdj.k  ds ,d fujis{k eki dk fdlh mi;qä ek/; ls ;k ledksa ds ,d pqus 
gq, en ls vuqikr gksrh gSA blhfy, bls vifdj.k xq.kkad Hkh dgrs gSaA mnkgj.k 
ds fy, igys ppkZ fd, x, mnkgj.k 1 esa ;fn fcØh foLrkj] 16]000 #- dks fcØh 
ek/; 60]000 #- ds vuqikr ds :i esa çdV djsa vFkkZr~ 16]000@60]000 :i esa] rks 
;g fcØh foLrkj dk ,d lkis{k eki cu tkrk gSA ;g eku ,d 'kCn la[;k gS] 
vkSj blesa dksbZ fof'k"V eki bdkbZ ugha gksrhA blh çdkj] foLrkj 16]000 #- dks] 
nks pje ekuksa ds ;ksx ds vuqikr ds :i esa ¼vFkkZr 16000@52250 » 68250 ds 
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:i esa½ Hkh] çdV dj ldrs gSaA ;g Hkh fcØh foLrkj dk ,d lkis{k eki çnku 
djrk gSA  

dqN ifjfLFkfr;ksa esa] ;|fi lead ,d leku bdkb;ksa esa O;ä gSa] rFkkfi fujis{k 
ekiksa  }kjk] muds fopj.k dh rqyuk fujFkZd gksrh gSA fnYyh ls cEcbZ dh nwjh 
ekius esa] 1 fd-eh- ¼1]00]00 ls-eh-½ ds fopj.k dh dksbZ lkFkZdrk ugha gSA ijarq 1-40 
ehVj ds ,d diM+s ds VqdM+s dh yEckbZ ekius esa] 10 ls-eh- ds fopj.k dh cgqr 
vf/kd lkFkZdrk gSA vr% tc Hkh nks lead lewgksa esa fopj.k dh rqyuk djuh 
vHkh"V gks rks ;g rqyuk lnSo lkis{k eki ds inksa esa dh tkrh gSA 

1 vifdj.k dk D;k vFkZ gS \ 

2   fujis{k ekiksa vkSj lkis{k ekiksa esa Hksn Li"V dhft,A 

çk;% ç;qä gksus okys fujis{k vifdj.k (absolute dispersion) ds eki%  

i½    foLrkj ¼Range½% leLr vkadM+ks dk foLRrkj 

ii)  varj prqFkZd foLrkj ¼Inter Quartile Range½ e/; ds 50% leadksa dk 
foLrkjA lkekU;r% blds LFkku ij prqFkZd fopyu dk vf/kd ç;ksx 
djrs gSa tks varj&prqFkZd foLrkj dk vk/kk gksrk gSA  

i½  ek/; fopyu ¼Mean Deviation½% dsUæh; çof̀Ùk ds fdlh fufnZ"V eki 
ls fujis{k fopyuksa dk lekarj ek/;A  

ii½  ekud fopyu ¼Standard Deviation½% ;k lekarj ek/; ls fopyu&oxZ 
&ek/;&ewyA 

ykjsat oØ ¼Lorenz Curve½% bl ikB~;Øe esa ge ykjsaTk oØ 
ij ppkZ ugha djsaxsA 

 vifdj.k ds fujis{k ekiksa ds laxr vifdj.k ds lkis{k eki bl çdkj gSa%  

 

1- foLrkj foLrkj xq.kkad ¼Coefficient of Range½ 
2- prqFkZd fopyu prqFkZd fopyu xq.kkad ¼Coefficient of Quartile 

Deviation½ 
3- ek/; fopyu ek/; fopyu xq.kkad ¼Coefficient of Mean 

Deviation½ 
4- ekud fopyu ekud fopyu xq.kkad ¼Coefficient of Standard 

Deviation½ 
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Coefficient Variation  vifdj.k ds fofHkUu ekiksa dks fp= 
14-1 esa n'kkZ;k x;k gSA 

 

Range

,d lead dqyd ds mPpre ¼la[;kRed :i esa vf/kdre eku½ vkSj fuEure 
¼la[;kRed :i esa U;wure½ eku ds varj dks foLrkj dgrs gSaA  

bl çdkj] foLrkj ¾  X��� −  X��� 

tgka  X��� = mPpre eku, X��� fuEure eku  

ftldh ppkZ ge igys dj pqds gSa] rhuksa QeksaZ ds nSfud fcØh 
vkadM+ksa ij fopkj dhft, vkSj foLrkj ifjdfyr dhft,A 

QeZ A ds fy,] foLrkj ¾ 60]000 & 60]000 ¾ 0 

QeZ B ds fy,] foLrkj ¾ 68250 & 52]250 ¾ 16]000  

QeZ C ds fy,] foLrkj ¾ 2]10]000 & 18]000 ¾ 1]92]000  

foLrkj ds eku dk Li"Vhdj.k cgqr ljy gSA bl mnkgj.k esa QeZ A dh fLFkfr esa] 
nSfud fcØh dk fopj.k 'kwU; gSA QeZ B dh fLFkfr esa fopj.k de gS vkSj QeZ C 
dh fLFkfr esa] fopj.k cgqr vf/kd gSA oxhZ—r leadksa ds fy,] mPpre oxZ dh 
Åifj lhek vkSj U;wure oxZ dh fuEu lhek ds varj dks lfUudVr% foLrkj 
ifjHkkf"kr djrs gSaA  

foLrkj ds laxr lkis{k eki dks foLrkj xq.kkad dgrs gSa] ftls çkIr djus ds fy, 
foLrkj dks pje ekuksa ds ;ksx ds vuqikr ds :i esa O;ä djrs gSaA ;gk¡ ge 
foLrkj dks ek/; ds vuqikr ds :i O;ä ugha djrs D;ksafd foLrkj ek/; ij 
vkfJr ugha gksrkA ;g vkadM+ksa ds dsoy nks pqus gq, enksa ls gh lacaf/kr gksrk gSA 
vr% foLrkj xq.kkad dks fuEukuqlkj ifjHkkf"kr fd;k tkrk gS %  

vifdj.k dh eki

ledksa ds pqus gq, enks 
ij vk/kkfjr

foLrkj

foLrkj xq.kkad

vUrj prqFkZd 
fOkLrkj

prqFkZd fopyu 
xq.kkad

leadksa ds lHkh enks ij 
vk/kkfjr

ek/; fopyu

ek/; fopyu 
xq.kkad

ekud
fopyu

ekud fopyu 
xq.kkad

fujis{k 
eki 

Lkkis{k 
eki 
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foLrkj xq.kkad  = ����� ����
����� ����

 

mnkgj.k 2 dk /;kuiwoZd v/;;u dhft, vkSj foLrkj ds ifjdyu ls lEc) 
çfØ;k dks lef>, A 

% fuEu vkadM+ksa ls foLrkj xq.kkad dk ifjdyu dhft, % 

  

 30 - 40 12 
 40 - 50 18 
 50 - 60 20 
 60 - 70 19 
 70 - 80 13 
 80 - 90 8 

foLrkj = X��� −  X��� 

= 90 − 30 

= 60 

foLrkj xq.kkad  = ����� ����
����� ����

 

   = �����
�����

 

   = ��
���

 

   = 0.5. 

foLrkj dk ifjdyu cgqr gh ljy gS vkSj blls vkadM+ksa ds fopj.k ds ckjs esa dqN 
vuqeku fey tkrk gSA D;ksafd foLrkj ds ifjdyu esa dsoy nks pje ekuksa dk gh 
ç;ksx gksrk gS] blfy, ;g fopj.k dk ,d v'kksf/kr ¼Crude½ eki gSA  

 foLrkj dh ladYiuk dk lkaf[;dh; xq.k fu;a=.k esa cgqr vf/kd ç;ksx 
gksrk gSA 'ks;j] fMcsapj vkSj —f"k mRiknksa tSlh mu oLrqvksa ds fopj.k ds v/;;u 
esa foLrkj cM+k lgk;d gksrk gS tks ewY; ifjorZuksa ds fy, cM+s gh lqxzkgh gSaA 
ekSle ds iwoZ vuqeku ds fy, foLrkj ,d vPNk lwpd gS A  

Quartile Deviation

igys vkSj rhljs prqFkZdksa ds varj ds vk/ks dks  ifjHkkf"kr djrs 
gSaA prqFkZdksa ds ifjdyu dh fof/k;ksa dk v/;;u vki igys gh bdkbZ 13 esa dj 
pqds gSaA  

prqFkZd fopyu ¾ ��� ��
�

 

tgka Q�] igyk prqFkZd gS vkSj Q�] rhljk prqFkZdA D;ksafd Q� vkSj Q� dk varj 
nksuksa prqFkZdksa ds chp dh nwjh dks fu:fir djrk gS] blfy, bl varj dks varj 
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prqFkZd foLrkj Hkh dg ldrs gSa] rFkk prqFkZd fopyu dks vnZ~/k varj&prqFkZd 
foLrkj dg ldrs gSaA  

prqFkZd fopyu ¼OD½ nks lEc) prqFkZdksa ij vkfJr gS vkSj mPpre 25% rFkk 
fuEure 25% çs{k.kksa dh mis{kk djrk gS] blfy, ;g pje ekuksa ls fu"çHkkfor gSA 
fopyu dk ,d vU; xq.k ;g gS fd ;g fopj.k dh ,d ek= ,slh eki gS] ftls 
foo`r eq[kh ¼open-end½ caVu ds fy, ç;ksx dj ldrs gSa A prqFkZd fopyu dh 
eq[; lhek ;g gS fd ;g lHkh çs{k.kksa ds ekuksa ij vk/kkfjr ugha gksrkA ;g dsoy 
e/; ds 50% çs{k.kksa ij vk/kkfjr gksrk gSA  

prqFkZd fopyu ij vk/kkfjr] vifdj.k ds lkis{k eki dks 
 dgrs gSaA prqFkZd fopyu xq.kkad dks fuEukuqlkj ifjHkkf"kr djrs gSa %  

prqFkZd fopyu xq.kkad ¼Q.D.½ ¾  ��� ��
��� ��

 

,slk blfy, gS fd ;s nks prqFkZd] vkadM+ksa ds nks pqus gq, en Hkh gSa] vkSj budk 
vkadM+ksa ds ek/; ls dksbZ lEca/k ugha gSA fuEu mnkgj.k dk /;kuiwoZd v/;;u 
dhft,] blls vki prqFkZd fopyu ds ifjdyu dh çfØ;k dks le> ldsaxsA 

(Ungouped Data Individual 
Observation) 

fuEufyf[kr vkWdMs+ tks lkr Nk=ksa ds vdksa ls lacaf/kr gS] dk iz;ksx 
djds prqFkZd fopyu dk ewY; ,oa xq.kakd Kkr dhft,A 

vad :  40 10 26 32 15 49 25 

 tSlk geus bdkbZ ¼13 prqFkZd½ esa ppkZ fd gS gesa pjksa ds ewY; dks vkjksgh ;k 
vojksgh esa O;ofLFkr djuk gksrk gSA ;gk¡ vadksa dks vkjksgh (ascending) Øe esa 
O;ofLFkr fd;k x;k gS% 

vad : 10 15 25 26 32 40 49 

Q�= size of ���
�

 th observation = size of ���
�

 = 2nd observation  

The size of 2nd observation = 15 marks; Q�= 15. 

Q�= size of 3 ����
�

�
��

observation = size of 3 ����
�

� = 6th observation  

The size of 6th observation = 40 marks; Q�= 40. 

prqFkZd fopyu (Q.D) = ��� ��
�

=  ��� ��
�

 = 12.5 vda 

Q.D dk xq.kkad = ��� ��
��� ��

 = �����
�����

= 0.45 

fuEu vkadM+ksa ls] prqFkZd fopyu vkSj mldk xq.kkad ifjdfyr dhft,  

Hkkj ¼fd-xzk- esa½ % 60 61 62 63 65 70 75 80 

dkexkjksa dh la[;k% 1 3 5 7 10 3 1 1 
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prqFkZd fopyu vkSj mlds xq.kkad dk ifjdyu 

Weight in Kgs Frequency Cumulative Frequency 

 60 1 1   

 61 3 4   

 62 5 9   

 63 7 16 

 65 10 26   

 70 3 29   

 75 1 30   

 80 1         31 = n 

Q�= size of ����
�

�
��

= ;k 8 osa çs{k.k dk eku 

    ¾ 62 fd-xzk- ¼D;ksafd 8 ok¡ çs{k.k blh oxZ esa vkrk gSA 

Q�= size of 3 ����
�

�
��
;k 24 osa çs{k.k dk eku 

¾ 65 fd-xzk- ¼D;ksafd 24 ok¡ çs{k.k blh oxZ esa vkrk gSA 

¾ prqFkZd fopyu = ��� ��
�

=  �����
�

 = 1.5 kgs. 

¾ prqFkZd fopyu xq.kkad = ��� ��
��� ��

=  �����
�����

 = �
���

  

    ¾ 0-024 

(Continuous Distribution) 

fuEu vkadM+ksa ls] v/kZ&varj prqFkZd foLrkj vkSj bldk xq.kkad 
ifjdfyr dhft, % 

vad  0&10 10&20 20&30 30&40 40&50 50&60 60&70 70&80 80&90 

fo|kfFkZ;ksa 

dh la[;k 

11 18 25 28 30 33 22 15 22 

prqFkZd fopyu ifjdfyr djus ds fy, gesa igys prqFkZd vkSj rhljs prqFkZd 
ds eku vHkh"V gSa] tks fuEu lkj.kh ls çkIr dj ldrs gSa% 
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            (f)       (c.f.) 

 0-10 11 11   
 10-20 18 29   
 20-30 25 54   
 30-40 28 82 
 40-50 30 112   
 50-60 33 145   
 60-70 22 167   
 70-80 15 182  
 80-90 22 204 

Q�ds uhps  �
�
 izs{k.k vFkkZr  ���

�
 = 51 izs{k.k gSSA  

blfy, ;g oxZ 20&30 ds varxZRk gSA  

Q� = � + 
�
�� �

�
 ×  �    

tgka   l  =  prqFkZd oxZ dh fuEu lhek 

 c  =  prqFkZd oxZ ds iwoZorhZ oxZ dh lap;h vkof̀Ùk    

 f  =  prqFkZd oxZ dh lk/kkj.k vko`fÙk 

 i  =  prqFkZd oxZ varjky dk vkeki 

Q�       = 20 +  �����
��

 ×  10    

  = 28.8. 

Q� ds uhps  ���
�

� th çs{k.k vFkkZr 3 × ���
�

= 153 th çs{k.k gSA vr% Q� oxZ 60&70 

ds varxZr gSA   

 Q� =  � +
��
� � �

�
 ×  �    

 Q� =  60 + �������
��

×  10 

     = 63.64 

vFkZ varj&prqFkZd foLrkj ;k prqFkZd fopyu %  

Q.D  = ��� ��
�

=  ��.�� – ��.�
�

= ��.��
�

  

= 17.42 vad 

prqFkZd fopyu ds laxr] vifdj.k ds lkis{k eki] prqFkZd fopyu] xq.kkad dk 
ifjdyu fuEukuqlkj djsaxs % 

prqFkZd fopyu xq.kkad = ��� ��
��� ��

  = ��.�����.�
��.�����.�

 

   = 0.37 marks  
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fuEu vkadM+ksa ds fy, vifdj.k dh ,d mi;qä eki ifjdfyr 
dhft,A 

              
   

 Below 850 12   
 850-900 16   
 900-950 39   
 950-1,000 56   
 1,000-1,050 62   
 1,050-1,100 75 
 1,100-1,150 30   
 1,150 and above 10   

 D;ksafd vko`fÙk caVu ds foor̀ eq[kh oxZ gSa] blfy,] prqFkZd fopyu] vifdj.k 
dk lokZf/kd mi;qä eki gksxkA 

ekfld O;; ¼#-½                dqVqEcksa dh la[;k      lap;h vko`fŸk 

                                 (f)      (cf) 

Below 850 12 12   

850&900 16 28  

900&950 39 67  

950&1000 56 123  

1000&1050 62 185  

1050&1100 75 260 

1100&1150 30 290  

1]150 and above 10 300  

    N = 300      

Q� �
�
 ds uhps izs{k.k  i.e., ���

�
 = 75 th  izs{k.k  gS blfy,  Q�  oxZ 950-1,000 ds 

varxZRk gSA 

 Q� =  � +
��
� � �

�
 ×  �    

        = 950 +
���

� � ��

��
 ×  50    

       = 957.14 #i;s 

Q� ds uhps  ��
�

 th izs{k.k vFkkZr i.e., � � ���
�

= 225 th izs{k.k gS blfy, Q�  oxZ 
1050&1100 ds varxZr gSA     

Q� =  1 +
��
� � �

�
×  �    

        = 1,050 + ���� ���
��

 ×  50    
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       = Rs. 1,076.67 

  Q.D  = ��� ��
�

=  �,���.�� – ���.��
�

  

 = Rs.59.760 #i;s 

1  vifdj.k ds fujis{k vkSj lkis{k ekiksa esa Hksn Li"V dhft,A 

2  prqFkZd fopyu dh ifjHkk"kk fyf[k,A 

3  foLrkj vkSj foLrkj xq.kkad esa Hksn Li"V dhft,A 

4  vLirky ds vkikr d{k esa çfrfnu mipkj fd, x, jksfx;ksa dh la[;k ls 
lEcaf/kr fuEu vkadM+ksa ds fy, foLrkj vkSj prqFkZd fopyu ifjdfyr dhft,  

45] 50] 36] 59] 28] 42] 55] 57] 33] 35] 40] 50  

5  fuEu vkadM+ksa ds fy, foLrkj] prqFkZd fopyu vkSj lEcaf/kr xq.kkadksa dks 
ifjdfyr dhft, % 

vkeki  5&7 8&10 11&13 14&16 17&19 

vkof̀Ùk  14 24 38 20 4 

Mean Deviation

tSlk fd vkidks Kkr gS] vifdj.k ds ,d vkn'kZ eki ds y{k.kksa esa ls ,d ;g gS 
fd og fn, x, lead rqyd ds lHkh çs{k.kksa ij vk/kkfjr gksA bl –f"V ls] foLrkj 
vkSj prqFkZd fopyu vkn'kZ eki ugha gS D;ksafd ;s leadksa ds lHkh çs{k.kksa ij 
vk/kkfjr ugha gksrsA ijarq bl vFkZ esa] ek/; ¼;k vkSlr½ fopyu ,d vkn'kZ eki gS 
D;ksafd ;g leadksa ds lHkh çs{k.kksa ij vk/kkfjr gksrk gSA bl eki dks fufnZ"V 
vkadM+ksa ds ek/; ls O;fäxr enksa ds fujis{k fopyuksa ds lekarj ek/; ds :i esa 
ifjdfyr djrs gSaA ek/; fopyu ds ifjdyu esa ftl ek/; dk cgq/kk ç;ksx djrs 
gSa] og gSa lekarj&ek/; ;k ekf/;dk] ;|fi dHkh&dHkh cgqyd ¼mode½ dk ç;ksx 
Hkh dj ysrs gSaA fujis{k fopyuksa ls vfHkçk; gS fd fopyuksa ds ;FkkFkZ fpUgksa dh 
mis{kk dj mUgsa /kukRed gh eku ysrs gSaA vr% bu fopyuksa dks |D| ¼ftls ekWM~;wy 
D Hkh cksyk tkrk gS½ }kjk n”kkZ;k tkrk gSA vr% |D|  dk rkRi;Z mu fopyuksa ls 
gksrk gS tks ek/; ls muds fpUgksa dks gVk dj fy;k tkrk gSA vr% bls ek/; 
fujis{k fopyu ¼mean absoloute deviation)  Hkh dgrs gSA 

ek/; fopyu ls lacaf/kr lkis{k eki dks ek/; fopyu dk xq.kkad Hkh dgrs gS( ek/; 
fopyu dk xq.kkad (Coefficient of Mean Deviation) Kkr djus ds fy;s ek/; 
fopyu dks fdlh e/; eku ¼tks fd ek/; fopyu Kkr djus ds fy;s iz;ksx dh 
x;h gks½ ls Hkkftr djrs gSA vr% ;fn ek/; fopyu dk ifjdyu ekf/;dk ls Kkr 
fd;k x;k gks rks ek/; fopyu dk xq.kkad Kkr djus ds fy;s ek/; fopyu dks 
ekf/;dk ls foHkkftr djsaxasA 
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ek/; fopyu dk xq.kkad ¼ekf/;dk ls½ = �.�.����� ������
������

 

mlh izdkj ek/; fopyu dk xq.kkad ¼ek/; ls½ = �.�.����� ��

��
 

vkidksa ;g ckr /;ku j[kuh pkfg;s fd oxhZd̀r vkSj voxhZd̀r vkadM+ksa ls ek/; 
fopyu dk ifjdyu djus dh fof/k vyx&vyx gS ijarq ek/; fopyu ds xq.kkad 
ds ifjdyu dh fof/k leku gSA 

�� ek/; fopyu] lHkh çs{k.kksa ij vk/kkfjr gksrk gS] vkSj blfy, lead dqyd ds 
çR;sd en ds fopj.k dks mfpr vknj nsrk gSA ijarq fpUgksa dh mis{kk djus dh 
çFkk vkSj fopyuksa ds fujis{k eku ysus ds dkj.k] ek/; fopyu ij chtxf.krh; 
çfriknu dfBu gks tkrk gSA ;|fi ek/; fopyu fopj.k dk ,d vPNk eki gS] 
fQj Hkh bldk mi;ksx lhfer gSA ;fn gesa dsoy dqN lead dqydksa ds fopj.kksa 
dks ekiuk vkSj mudh rqyuk djuk vHkh"V gks rks ek/; fopyu dk ç;ksx dj 
ldrs gSaA ek/; fopyu dh ladYiuk dks vf/kd Li"V :i ls le>us ds fy,] 
fuEu mnkgj.kksa dk /;kuiwoZd v/;;u dhft,A  

Md = ∑|�|
�

 

tgk¡ ∑|D| =  ek/; ls fopyuksa dk ;ksx gS ¼± fpUgksa dk vans[kk djds½ 

            n =voyksduksa dh la[;k 

1- dsUnzh; eku ¼ek/;] ekf/;dk] Hkwf;f’Bd ½ dk ifjdyu djsaA 

2- pj.k 1 esa pqus x;s dsUnzh; eku ls voyksdukas ¼izs{k.k½ ls fuisZ{k fopj.k Kkr 
¼|D|½ djs rFkk bldk ;ksx ¼∑|D|½ fudkysa 

3- voyksduksa dk dqy ;ksx ¼n½ Kkr djsa 

4- lw= dk iz;ksx djsa 

fuEu ekuksa dk ekf/;dk ¼median½ ls ek/; fopyu ¼mean 
deviation½ ifjdfyr dhft,%  

18] 25] 63] 29] 59] 72] 17] 25] 105] 87  

ek/; ¼��½ = ∑�
�

=  ���
��

= 50

D;ksafd çs{k.kksa dh la[;k 10 gS] tks fd ,d le la[;k gS] blfy, çs{k.kksa dks 
Øec) djus ds mijkar] nks  e/;LFkre çs{k.kksa dk lekarj ek/; gh ekf/;dk gksxhA  

17] 18] 25] 25] 29] 59] 63] 72]87] 105  

ekf/;dk ¼Md½ ¾ 1@2 ¼29 +59½ ¾ 44 

Hkwf;f’Bd ¼ M0½ ¾ 25] pwafd ;g lcls vf/kd ckj vk;k gaSA 
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X 
 (50) |D| 

 (44) |D|  (25) |D| 
18 32 26 7 
25 25 19 0 
63 13 19 38 
59 9 15 34 
29 21 15 4 
72 22 28 47 
17 33 27 8 
25 25 19 0 

105 55 61 80 
87 37 43 62 

N = 10 ∑|D| = 272 ∑|D| = 272 ∑|D| = 280 

Ekk/; ls ek/; fopyu = ∑|�|
�

 

    = ���
��

 = 27.2 

Ekk/; fopyu dk xq.kkad  = �.�.
�

=  ��.�
��

= 0.544  

Ekkf/;dk ls ek/; fopyu      = ∑|�|
�

= ���
��

= 27.2  

Ekk/; fopyu dk xq.kkad = �.�.
������

= ��.�
��

= 0.62  

M.D. about mode   = ∑|�|
�

= ���
��

= 28  

Ekk/; fopyu dk xq.kkad = �.�.
��

= ��
��

= 1.12  

M.D. = ∑�|�|
�

  

Tkgk¡] ∑f|D| mRiknksa dk ;ksx gS] tksfd fujis{k fopyu ¼fcuk ± fpUgksa ds½ vkSj 
muds vkof̀Ùk dks xq.kk djus ij feysxhA 

 N =  Eknksa dh la[;k vFkok lEiw.kZ vkof̀Ùk 

1½ vkSlr vFkok e/; eku ¼� or M� or M�)    dk ifjdyu djsa( 

2½ vkSlr vFkok e/; ekuksa ls enksa dk fopyu Kkr djsa ¼ladsrksa (±) dks vuns[kk 
djrs gq,½(  

3½ bu fopyuksa dks mudh vko`fÙk ls xq.kk djds mudk lEiw.kZ ;ksx ¼∑f|D|)  Kkr 
dj(sa  
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4½ lEiw.kZ vo`fÙk Kkr djsa (n);     

5½ lw= dk iz;ksx djsaA 

 ek/; ,oa ekf/;dk ds ek/; fopyu rFkk mudsa xq.kkad dks Kkr 
dhft,A 

vad    : 20 30 40 50 60 70 

Nk=ksa dh la[;k  : 8 12 20 10 6 4 

  � rFkk Md ls ek/; fopyu dk ifjdyu  

  
X 

f 

 
 
 

           fx 

 
(c.f.) 

  
(41)  

|D| 

 
 
 

f|D| 

  
(40) 

|D|  

 
 
 

f|D| 

20 8 160 8 21 168 20 160 
30 12 360 20 11 132 10 120 
40 20 800 40 1 20 0 0 
50 10 500 50 9 90 10 100 
60 6 360 56 19 114 20 120 
70 4 280 60 29 116 30 120 

 N=60 ∑fx=2,240   ∑f|D|=640  ∑fd=620 

Ekk/;   (�)         =   ∑��
�

=   �,���
��

= 41 vad 

Ekkf/;dk  (M�)  = Size of ����
�

�
��

 item  

  = �����
�

�= 30.5th item   

lap;h vko`fÙk ds 40th item  esa 30.5th item  Ikk;k tk jgk gS] ftlds lkeus dk 
ewY; 40 vad gSA 

vr% ekf/;dk = 40 vad gSA 

Ekk/; dk ek/; fopyu    = ∑�|�|
�

  = ���
��

 = 10.67 vad 

Ekk/; fopyu dk xq.kkad ¼ek/; lss½   = �.�.
����

=  ��.��
��

= 0.26  

Ekkf/;dk dk ek/; fopyu   = ∑�|�|
�

= ���
��

= 10.33 vad 

Ekk/; fopyu dk xq.kkad ¼Ekkf/;dk ds½   = �.�.
������

= ��.��
��

= 0.26  

;gk¡] vki ns[k ldrs gS] tSlk geus ppkZ fd;k Fkk ekf/;dk dk ek/; fopyu lcls 
de gksrk gSA 

,d dEiuh dh nSfud fcØh laca/kh fuEu oxhZ—r vkadM+ksa ds fy,] 
lekarj ek/; ls ek/; fopyu xq.kkad Kkr dhft,% 
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fcØh ¼000 #-½ dEifu;ksa dh la[;k 

 

40&50 5 

50&60 15 

60&70 25 

70&80 30 

80&90 20 

90&100 5 

ek/; fopyu Kkr djus ds fy,] fuEu lkj.kh dh lajpuk dhft,A 

fcØh ¼000 
#-½ 

ek/; fcUnq  

¼ X ½ 

 

dEifu;ksa dh 
la[;k 

¼ f ½ 

fx |� − �| 
i.e., |� – 

71| 

f ¼� − ��½ 

40&50 45 5 225 26 130 

50&60 55 15 825 16 240 

60&70 65 25 1625 6 150 

70&80 75 30 2250 4 120 

80&90 85 20 1700 14 280 

90&100 95 5 475 24 120 

  n=100 åfx=7100  åf|D|=1,040 

� =   
∑fx

�
=   

7,100
100

= 71 

lekarj ek/; ls ek/; fopyu ¾
�
�

∑ �(� − ��) ;k f | D |
n

 

= �×����
���

 = 10-40 gtkj #i;s 

MDX  
X

  ek/; fopyu x.q kkda l s ek/; fopyu  

=  
10.40

71
= 0.146 

,d ,tsaV ds }kjk chek fd, x, 80 thou chek fuxe dh chek 
ikfylh /kkjdksa dk vko`fÙk caVu uhps fn;k x;k gSA ekf/;dk ls ek/; fopyu 
xq.kkad ifjdfyr dhft,% 
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vk;q oxZ ¼o"kksaZ esa½ vko`fÙk 

16&20 8 

21&25 15 

26&30 13 

31&35 20 

36&40 11 

41&45 7 

46&50 3 

51&55 2 

56&60 1 

 ekf/;dk ls ek/; fopyu dk ifjdyu 

vk;q oxZ 
¼o"kksaZ esa½ 

 

vko`fÙk 
(f) 

lap;h 
vko`fÙk 

(C.f.) 

oxZ e/; 

fcanq ¼M½ 
 

|X-��| 
i.e., |X-31.5| 

|D| 

f|X–��| 
f|D| 

16&20 8 8 18 13-5 108-0 

21&25 15 23 23 8-5 127-5 
26&30 13 36 28 3-5 45--5 
31&35 20 56 33 6-5 30-0 
36&40 11 67 38 11-5 71-5 
41&45 7 74 43 16-5 80-5 
46&50 3 77 48 21-5 49-5 
51&55 2 79 53 13-5 43-0 
56&60 1 80 58 26-5 26-5 

dqy ¼;ksx½ N=80    ∑f|D| = 582.0 

ekf/;dk ds uhps N/2 ;k 40 çs{k.k gSA blfy, ekf/;dk oxZ 31&35 ;k 30-5&35-5 
¼;FkkFkZ lhekvksa½ ds inksa ds varxZr gS A  

ekf/;dk ¾ � + 
�
���

�
× � 

= 30.5 +  
40 − 36

20
× 5 = 31 

Md ls ek/; fopyu ¾ ∑ � ����
∑ �

=  ���
��

= 7.275  o"kZ  

Md ls ek/; fopyu xq.kkad ¾ 
d

d

M  
M

l s ek/; fopyu
  

                         =  �.���
��.�

= 0.23 
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Standard Deviation) 

tSlk fd igys foospu fd;k x;k gS] ek/; fopyu dk ifjdyu djrs le; ge 
dsUnzh; izo`fÙk ls enksa ds fopyuksa ds _.kkRed fpUgksa dh vogsyuk dj nsrs gSA 
,slk blfy;s gS fd vifdj.k esa ge dsoy ;g tkuuk pkgrs gS fd vkSlru ensa 
dsUnzh; izof̀Rr ls fdruh fopfyr gS] rFkk bl rF; ij fopkj ugha djrs fd os 
dsUnzh; izof̀Rr ls de gS vFkok vf/kd gSaA ifjdyu ds varxZr vk, fpUgksa dh bl 
izdkj vogsyuk djus ls eki dh dqN ifjlhek,¡ mRiUu gks tkrh gaSA fpUgksa dh 
vogsyuk djus dk ,d xf.krh; gy mudk oxZQy fudkyuk gSA pwafd fdlh 
_.kkRed en dk oxZQy /kukRed gks tkrk gS] vr% vifdj.k dh ,d ubZ eki 
ifjHkkf’kr gksrh gSA ftlesa fopyuksa dks igys oxhZd`r fd;k tkrk gSA ¼fpUgksa dh 
vogsyuk djus ds fy,½ rFkk fQj mudk vkSlr fudkyk tkrk gSA bl izdkj izkIr 
ewY; fopyuksa ds oxksZ dk ek/; iznku djrk gS u fd izR;{k :Ik ls fopyuksa dkA 
vr% var esa bl ewY; dk oxZewy fudkyk tkrk gSA vr% bl izdkj izkIr ifj.kke 
fopyuksa dk vizR;{k vkSlr iznku djrk gSA pw¡fd ;g eki dsUnzh; izo`fRr ls enks 
ds fopyuksa ds oxksZ ds ek/; dk oxZewy izkIr djds ifjdfyr fd;k tkrk gS] vr% 
bls ewy ek/; oxZ fopyu ¼Root Mean Square Deviation) Hkh dgk tkrk gSA 
ek/; fopyu dh Hkk¡fr] ewy ek/; oxZ fopyu Hkh lekarj ek/;] ekf/;dk ;k 
cgqyd dks enksa ds ewY;ksa esa ls ?kVkdj ifjdfyr fd;k tk ldrk gSA gj izdkj 
ds leadksa esa] bu rhuksa ewY;ks esa ls laekrj ek/; ls fy;k x;k ewy ek/; oxZ 
fopyu U;wure gksrk gSA vr% bls  dgk tkrk gSA  

bl izdkj ekud fopyu dks fopj.k ds fLFkfr oxZ ewYk ds :Ik esa ifjHkkf’kr fd;k 
tkrk gSA bl vo/kkj.kk dks dkyZ fi;Zlu us 1893 esa fn;kA vifdj.k dh eki ds 
fy, ;g T;knkrj mi;ksx esa yk;k tkrk gSA ;g fof/k igys dh fof/k;ksa ds nks’kksa ls 
eqDr gS blfy, ;g T;knk egIoiw.kZ gSA ekud fopyu dks lk/kkj.kr% xzhd v{kj 
� ¼bls flXkek Hkh i<+rs gS½ ls n”kkZ;k tkrk gSA pfy, vc ge ekud fopyu ds 
vFkZ blds ifjdyu dh fof/k] xq.k ,oa nks’kksa dh ppkZ djrs gSaA 

  

oxhZdr̀ ,oa voxhZd`r forj.kksa ds fy, ekud fopyu dks Kkr djus dh nks fof/k;k¡ 
gS& 

¼1½ çR;{k fof/k rFkk ¼2½ y?kq fof/kA  

vkb;s ge bu nksuksa fof/k;ksa dk v/;;u djrs gSa& 

Direct Method½% bl fof/k esa ekud fopyu dh lax.kuk ;k 
ifjdyu forj.k ds vlyh lekarj ek/; ¼actual mean½ ls enksa ds fopyu dks 
ysdj djrs gSaA 

Short Cut Method bl fof/k esa ekud fopyu dh lax.kuk@ ifjdyu 
dfYir ek/; ¼assumed mean½ ls enks ds fopyu dks ysdj dh tkrh gSA 

tc enksa ,oa mudh la[;k vf/kd gks vFkok lekarj ek/; va”kksa esa gks rc mijksDr 
nksuksa fof/k;ksa ls] y?kq fof/k mi;qDr gksrk gSA ;fn ek/; va”k ewY; ds lkFk gks] rc 
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fopyu ,oa muds oxZ dks Kkr djuk vkSj ekud fopyu dh lax.kuk djuk le; 
ysus okyh izfØ;k gSA 

vkb,] bu lw=ksa dk v/;;u djrs gaS] rFkk dqN mnkgj.kksa ls izR;{k rFkk y?kq fof/k 
dh izfØ;k ,oa oxhZd`r rFkk voxhZd`r forj.k ds varxZr ekud fopyu dh 
lax.kuk dks le>rs gSA 

 Formula: σ = �∑��

�
  

tgk¡] σ = ekud fopyu(  ∑�� = vlyh ek/; ls oxZ fopyu dk ;ksx gS( n = 
enks dh la[;k 

1½ vkadM+ks ds lekarj ek/; dh lxa.kuk dhft,( 

2½ lekarj ek/; ls izR;sd dks ?kVkdj (X - �)  fopyu Kkr dhft, bls ‘d’ ls 
n”kkZb,( 

3½ fopyuksa dk oxZ fudkfy, ¼��½ rFkk ;ksx Kkr dhft, ¼∑��½  

4½ enksa dh la[;k Kkr dhft, ,oa lw= dk iz;ksx dhft,A 

σ  = �∑��

�
− �∑�

�
�

�

tgk¡  σ = ekud fopyu ∑�� =  dfYir ek/; ls fopyuksa ds oxksZ dk ;ksx 
gS(∑� = dfYir ek/; ls fopyuksa ds oxksZ dk ;ksx gS(  n = enksa dh la[;k  

1½ fn, x, vkadMksa esa ls ,d ewY; dks dfYir ek/; eku ys rFkk dfYir ek/; 
ls fopyu dh lax.kuk djsa ¼ X – dfYir ek/;½A bu fopyuksa dks � ls 
n”kkZ, ,oa ;ksx Kkr djsa  ∑�;    

2) fopyuksa dk oxZ (��)  fudkys ,oa ;ksx ¼∑��);   Kkr djsa  

3½ enksa dh la[;k ysa ,oa lw= dk iz;ksx djsaA 

mnkgj.k 11 dks lko/kkuh iwoZd i<+s rFkk izR;{k ,oa y?kq fof/k ls ekud fopyu 
Kkr djus dh izfØ;k dks le>saA 

fuEu Js.kh ds fy, çR;{k fof/k }kjk rFkk y?kq fof/k }kjk ekud 
fopyu dk ifjdyu dhft;sA 32 dks dfYir ek/; ds :i esa ç;ksx djasA 

Øe la[;k % 1 2 3 4 5 6 7 8 9 10 

vkeki  : 20 22 27 30 31 32 35 45 40 48 
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  ekud fopyu dk ifjdyu 

Øe la[;k  X (X - �) 
d 

�� −  ��
�
 

�� 
1 20 -13 169 
2 22 -11 121 
3 27 - 6 36 
4 30 -3 9 
5 31 -2 4 
6 32 -1 1 
7 35 2 4 
8 40 7 49 
9 45 12 144 

10 48 15 225 
n = 10 ∑X = 330  ∑�� = 762 

vc, � = ∑�
�

=  ���
��

 = 33  

 σ = �∑��

�
=  ����

��
 = √76.2 = Rs. 8.73  

  ekud fopyu dk ifjdyu 

S.No. of 
workers 

Wages (Rs.) X d = X-32 �� 

1 20 -12 144 

2 22 -10 100 

3 27 - 5 25 

4 30 -2 4 

5 31 -1 1 

6 32 0 0 

7 35 3 9 

8 40 8 64 

9 45 13 169 

10 48 16 256 

n = 10  ∑d = 10 ∑�� = 772 

vc, σ  = �∑��

�
− �∑�

�
�

�
 

  = ����
��

− ���
��

�
�
= √77.2 − 1 

 = √76.2 = Rs. 8.73 
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/;ku nhft;s fd nksuksa fof/k;ksa }kjk çkIr ifj.kke vfHkUu gSaA  ;g Hkh /;ku jf[k;s 
fd vki dfYir ek/; pkgs dksbZ Hkh pqusa( ifj.kke ,d tSls gh vk;saxsA bldk 
ifj{k.k djus ds fy;s vkidks ;g lq>ko fn;k tkrk gS fd 21 vFkok 35 dks 
dfYir ek/; ekurs gq, ekud fopyu dh x.kuk djsaA 

  σ =�∑���

�
 

tgk¡  ∑��� mRiknksa dk ;ksx gS] tksfd vlyh ek/; ls fopyuks ads oxksZ dks mudh 
vkof̀Ùk ls xq.kk djds izkIr gksxh] � enksa dh la[;k gSA 

1½ Js.kh dh laekrj ek/; dh lax.kuk djsa( 2½ lekarj ek/; ls enksa dk fopyu 
Kkr djsa 

3½ fopyuksa dk oxZ (��) fudkys  4½ fopyuksa ds oxksaZ dks mudh vko`fÙk ls xq.kk 
djdsa  ��� Kkr djsa( 5½ lEiw.kZ vko`fÙk Kkr djsa ,oa lw= dk iz;ksx djsaA 

    σ = �∑���

�
− �∑��

�
�

�
 

tgk¡ ��� mRiknksa dk ;ksx gS tks fd dfYir ek/; ls fopyuksa ds oxksZa dks mudh 
vkof̀Ùk ls xq.k djus ij izkIr gksxh] � enksa dh la[;k gSA 

1½ fdlh ewY; dks dfYir ek/; ekusa rFkk dfYir ek/; ls enksa ds fopyuksa dks 
Kkr djsa ,oa bUgsa  ‘d’ ls n”kkZ, 2½ mijksDr fopyuksa dk oxZ (��); fudkysa 3½ 
bu fopyuksa dks budh vko`fÙk ls xq.kk djsa ,oa bUgsa ��� ls n”kkZ,( 4½ ;ksx 
¼∑���)  Kkr djsa 5½ lEiw.kZ vkof̀Ùk Kkr djsa rFkk lw= dk iz;ksx djsaA 

bl izfØ;k dks le>us ds fy, mnkgj.k 12 dk /;kuiwoZd v/;;u djsaA 

çR;{k fof/k }kjk rFkk gq, y?kq fof/k }kjk fuEu vkof̀Ùk caVu ds fy, 
ekud fopyu rFkk çlj.k ifjdfyr dhft;s 14 dks dfYir ek/; ds :i esa ç;ksx 
djsasA 

x      : 10 12 14 16 18 20 22 

F      : 3 5 9 16 8 7 2 

ekud fopyu rFkk çlj.k dk ifjdyu  
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Direct Method) 

Daily Wages (Rs.) 
X 

No. of Workers 
f 

f x d  
(X - �) 

�� ��� 

10 3 30 -6 36 108 
12 5 60 -4 16 80 
14 9 126 -2 4 36 
16 16 256 0 0 0 
18 8 144 2 4 32 
20 7 140 4 16 112 
22 2 44 6 36 72 

 n = 50 ∑fX = 800   ∑��� = 440 

vc, � =  ∑�� 
�

=  ���
��

= ��. 16 

σ = �∑���

�
= = ����

��
=  √8.8= Rs. 2.97 

x f d= x-14 fd fd2 
10 3 -4 -12 48 
12 5 -2 -10 20 
14 9 0 0 0 
16 16 2 32 64 
18 8 4 32 128 
20 7 6 42 252 
22 2 8 16 128 
;ksx n = 50  åfx=100 åfd2=640 

vc, 

σ  = �∑���

�
− �∑��

�
�

�
 

 = ����
��

− ����
��

�
�
 

 = √12.8 − 4 

 = √8.8 = 2.97 

izlj.k  σ2 = 8.8 

/;ku nhft;s fd tc lekarj ek?; iw.kkZdksa esa gS] rc y?kq fof/k }kjk ifjdyu 
vf/kd ljy ugh gksrkA 
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 Formula: σ = �∑���

�
 

∑fd2 = mRiknksa dks ;ksx gS] tksfd fopyuksa ds oxksZ dks ¼tks fd vlyh ek/; 
ls e/; ewY; rd fy, x, gS½ muds vko`fÙk ls xq.kk djus ij feyrh gS( n = enksa 
dk ;ksxA 

1½ e/; ewY; Kkr dhft,( 2½lekarj ek/; Kkr dhft,( 3½ lekarj ek/; ls 
e/; ewY; dk fopyu fyft, (M-X) i.e., d;   4½ fopyuksa ds oxksZa dks mudh 
vkowfÙk ¼f) ls xq.kk djds mudk ;ksx fudkysa(¼∑f d2  ) 5½ enksa dk ;ksx Kkr 
djsa rFkk lw= dk iz;ksx djsaA 

    σ  = �∑���

�
− �∑��

�
�

�
 

tgk¡] ∑fd2  = mRiknksa dk ;ksx gS] tks fopyuksa ds oxksZ dks ¼tks fd dfYir ek/; ls 
e/; ewY; rd fy, x, gS½ muds vko`fÙk ls xq.kk djus ij feyrh gS(  ∑fd  = 
mRiknksa dk ;ksx(  N = enksa dk ;ksxA 

1½ e/; ewY; Kkr dhft,(  2½ fdlh e/; ewY; dks dfYir ek/; eku ys rFkk e/; 
ewY;ksa ls dfYir ek/; dks ?kVkus gq, fopyuksa dks Kkr dhft, (M-A) ] bUgsa *d’ ls 
n”kkZb,( 3½ bu fopyuksa dk oxZ fudkyus dk oxZ fudkys ,od bUgsa d2; ls n”kkZ,(  
4½ bu fopyuksa dks budh vko`fÙk ls xq.kk djus budk ;ksx Kkr dhft, ∑fd; 5½ 
fopyuksa ds oxksZ dks mudh vkof̀Ùk ls xq.kk djds ;ksx Kkr dhft, ∑f d2; 6½ enksa 
dks ;ksx Kkr djsa ¼N); rFkk lw= dk iz;ksx djsaA 

100 dEifu;ksa }kjk 1989&99 ds varxZRk vftZr ykHk ¼yk[k ~#i;ksa 
esa½ uhps fn;s x, gSA izR;{k ,oa y?kq fof/k dk iz;ksx djrs gq, ekud fopyu 
ifjdfyr dhft,A  

 

20-30 4 

30-40 8 

40-50 18 

50-60 30 

60-70 15 

70-80 10 

80-90 8 

90-100 7 
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Calculation of Standard Deviation 

  

(Profit Rs. 

in lakhs)  

     X         f 

�� � 

(X - �) 

 

�� ��� 

20-30 25 4 100 -34.1 1162.81 4651.24 

30-40 35 8 280 -24.1 580.81 4646.48 

40-50 45 18 810 -14.1 198.81 3578.58 

50-60 55 30 1650 -4.1 16.81 504.30 

60-70 65 15 975 5.9 34.81 522.15 

70-80 75 10 750 15.9 252-81 2525.10 

80-90 85 8 680 25.9 670.81 5366.48 

90-100 95 7 665 35.9 1288.81 9021.67 

  n = 100 ∑fx = 5,910   ∑��� = 30819.00 

� = ∑��
�

=  ����
���

 = Rs. 59.10 lakhs  

izlj.k σ = �∑���

�
=  ������

���
 = √308.19 = Rs. 17.56 lakhs  

:  ;gk¡ dfYir ek/; 55 gSaA 

  

 (Profit Rs. in 

lakhs)  

X 

  

f 

� − �
�

 �� �� ��� 

20-30 25 4 -30 900 -120 3600 

30-40 35 8 -20 400 -160 3200 

40-50 45 18 -10 100 -180 1800 

50-60 55 30 0 0 0 0 

60-70 65 15 10 100 150 1500 

70-80 75 10 12 400 200 4000 

80-90 85 8 30 900 240 7200 

90-100 95 7 40 1600 280 11200 

  n = 100   ∑fx = 410 ∑��� = 32,500 

σ  = �∑���

�
− �∑��

�
�

�
=  ���,���

���
− ����

���
�

�
 

 = √325 − 16.81 =  √908.19  = Rs. 17.56 lakhs  
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1) vc ge [kafMr ,oa v[kafMr Js.kh ds fy, ekud fopyu ds ifjdyu dh fof/k 
dh rqyuk djsaxsA v[kafMr Js.kh ds ,d pj.k ¼step) ds vykok lEiw.kZ fof/k 
rFkk lw= leku gSA vr% v[kafMr Js.kh esa e/; ewY; dks Kkr djuk gh ,d 
vyx izfØ;k gS] 

2½ mnkgj.k 13 esa ekud fopyu ds ifjdyu ds fy, izR;{k rFkk y?kq fof/k dh 
rqyuk ls vki le> ldrs gS fd izR;{k fof/k dfBu rFkk le; ysus okyh 
fof/k gS ;fn lekarj ek/; va”kksa esa fn;k gks] ;g dfBukbZ y?kq fof/k }kjk nwj 
dh tk ldrh gSA 

;g y?kq fof/k vkSj vklku cukbZ tk ldrh gS Øfed fopyu fof/k (Step 
Deviation Method) }kjkA vkb, vc bl fof/k dh mi;ksfxrk] rFkk izfØ;k 
dk v/;;u djrs gSaA 

 ;fn  X rFkk f dk ewY; NksVk gks rks izR;{k rFkk y?kq 
fof/k ds lw=ksa dk iz;ksx vlkuh ls fd;k tk ldrk gSA ;fn X rFkk f  dk ewY; 
cM+k gks rks ekud fopyu dk ifjdyu izR;{k rFkk y?kq fof/k ls djuk dfBu dk;Z 
gks tkrk gSA ,sls esa] ;g ifjdyu Øfed fopyu fof/k }kjk vklku fd;k tk 
ldrk gSA ;g fof/k oxhZd̀r vkadM+ksaA leadks ds fy, viuk;h tk ldrh gSA ;g 
rc ykxw dh tk ldrh gS tc enksa ds ewY;ksa ds chp fujarj varjky gksA v[akfMr 
Js.kh ds ekeysa esa] ;fn oxksZUrj cjkcj gS rHkh bldk iz;ksx fd;k tk ldrk gSA 
vc vki bl izfØ;k dk /;kuiwoZd v/;;u dhft,% 

 σ = �∑����

�
− �∑���

�
�

�
× � 

;gk¡] � ,d leku QSDVj gSA 

1½ lHkh oxksZ dk e/; ewY; Kkr dhft,( 2½ ,d e/; ewY; dks dfYir ek/; 
ekurs gq, bl ek/; ls ewY;ksa rd fopyu Kkr dhft, rFkk bUgsa ‘d’  ls 
n”kkZb,( 3½ fopyuksa ds leku QSDVj ls bUgsa Hkkx nhft,( rFkk  bUgsa �� ls 
n”kkZb,( 4½ bu fopyuksa dk oxZ Kkr dhft, ,oa bUgsa  (���);   ls 
n”kkZb,]  5½ pj.k 3 esa ik, x, fopyuksa dks mudh vko`fÙk ls xq.kk djsa rFkk 
;ksx Kkr djsa ∑���;   6½ fopyuksa ds oxksZ dks mudh vkof̀Ùk ls xq.kk djds 
;ksx (∑��′2);Kkr djsa  7½ enksa dk ;ksx Kkr djsa rFkk lw= dk iz;ksx djsaA  

  pj.k 4 esa fopyuksa dk oxZ fudkyus dh txg vki ��� ds ewY;ksa dks muds 
fopyu ls xq.kk ����  djds fudky ldrs gSA bldh O;k[;k ;g gS fd & 
����dk eryc f (���);   ��� = (��) (��);    vr% ����= f (��) (��) i.e. 
���(��) 

fuEufyf[kr caVu ls lekarj ek/; vkSj ekud fopyu ifjdfYkr 
dhft;s% 

izfr ekg vk; ¼#½% 0-500 500-1000 1000-1500 1500-2000 2000-3000 

deZpkfj;ksa dh la[;k% 90 218 86 41 15 
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izfr ekg 
vk; ¼#½% 

(x) 

deZpkfj;ksa 
dh la[;k 

(f) 

 
(m) 

(x-750) 

(d) 

��= �����
���

 ��� f(���) 

0-500 90 250 -500 -2 -180 360 

500-1000 218 750 0 0 0 0 

1000-1500 86 1250 500 2 172 344 

1500-2000 41 1750 1000 4 164 656 

2000-3000 15 2500 1750 7 105 735 

;ksx N = 450 - - - ∑���= 261 ∑����= 2095 

;gka dfYir ek/; gS  750 rFkk mHk;fu’B xq.kkad C 250 gS 

ekud fopyu � = �∑����

�
− �∑���

�
�

�
×  C 

  = �����
���

− ����
���

�
�

×  250 

  = �4.6556 − (0.58)� ×  250 

  = √4.3192  ×  250 = 519.2 yxHkx 

/;ku nhft;s fd tc oxkZUrj leku ugha gSa] rks in fopyu �� Øe esa iw.kkZd] tSls 
1] 2] 3] ---------- ;k &1] &2] &3 ---------- vkfn ugha gksrsA 

1½ ekud fopyu dh ifjHkk"kk dhft;sA 

2½ ekud fopyu ds ifjdyu ds fy, ç;ksx fd;s tkus okys lw= fyf[k;s rFkk 
izR;{k] y?kq ,oa Øfed fopyu dh fof/k dk mYys[k dhft,A 

3½ çs{k.kksa ds fuEu dqyd ds fy, izR;{k ,oa y?kq fof/k }kjk ekud fopyu 
ifjdfyr dhft;sA  

245] 322] 192] 310] 231 

3½ fuEufyf[kr leadksa ds fy, izR;{k] y?kq ,oa Øfed fopy.k fof/k }kjk ekud 
dk ifjdyu dhft;s%  

  ewY; % 130&139 140&149 150&159 160&169 170&179 180&189 190&199  

  vko`fÙk% 1  4   14      20  22    12     2 

vki ekud fopyu dks ifjdfyr djus ds vFkZ] mldh fof/k;ksa ls voxr gks pqds 
gSaA vkb;s vc ekud fopyu ds çeq[k xq.k/keksaZ dk v/;;u djsaA 
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1½ ;fn Js.kh ds izR;sd dks ,d leku eku ls c<+k;k ;k ?kVk;k tk, rks ekud 
fopyu ds eku esa dksbZ varj ugh iM+rk] og ogh jgrk gSA  vr% ;fn y = x 
+ k tgk¡  k ,d fLFkj ek=k gS rks Y dk ekud fopyu X ds ekud fopyu 
ds cjkcj gksrk gSA nwljs “kCnksa esa ekud fopyu ewyfcanw ds ifjorZu  
¼Change of origin) ls Lora= gksrk gSA ;g ckr mnkgj.k ls Li’V gks tk,xhA 

mnkgj.k ds fy,% 

X X - � �� −  ��
�
 

Y = X + 10 

Y - � �� − ��
�
 

1 -2 4 1 + 10 = 11 -2 4 
2 -1 1 2 + 10 = 12 -1 1 
3 0 0 3 + 10 = 13 0 0 
4 1 1 4 + 10 = 14 1 1 
5 2 4 5 + 10 = 15 2 4 

Total 15 0 10 65 0 10 

X dk lekarj ek/;  = ∑�
�

=  ��
�

= 3 

X dk ekud fopyu σ = �∑(� − �)2

�
=  ���

�
=  √2 = 1.414 

Y dk lekarj ek/; = ∑�
�

=  ��
�

= 3 

Y dk ekud fopyu σ  = �∑(� − �)2

�
=  ���

�
=  √2 = 1.414 

vr% X dk ekud fopyu = Y dk ekud fopyu 

2½ fdlh nh xbZ Js.kh ds fy,] ;fn izR;sd izs{k.k dks ,d fLFkjkad ls xq.kk 
fd;k tk;s Hkkx fn;k tk,] rks ekud fopyu ij Hkh leku izHkko iMsxkA 
vr% ;fn Y = AX tgka A ,d fLFkjkad gS rks Y  dk ekud fopyu = x 
dk ekud fopyu xA gksxk  

mnkgj.k ds fy,] 

X � −  � �� −  ��
�
 Let Y = 10X (Y - �) �� − ��

�
 

1 -2 4 10 -2 4 

2 -1 1 20 -1 1 

3 0 0 30 0 0 

4 1 1 40 1 1 

5 2 4 50 2 4 

Total 15 0 10 150 0 10 

�= ∑�
�

=  ��
�

= 3 
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 �= ∑�
�

=  ���
�

= 30 

σ of Y    = �∑(� − �)2

�
=  �����

�
=  √200 = 10√2 = 14.14 

σ of Y = 10 (σ of x) 

vr% vki dg ldrs gS fd ekud fopyu ewy fcanw ds ifjorZUk ls Lora= 
gS ijUrq ;g Ldsy ds ifjorZu ls Lora= ugh gSA 

3½ fn;s x, izs{k.kksa ds ,d dqyd ds fy, ekud fopyu dHkh Hkh laekrj ek/; 
ls ifjdfyr ek/; fopyu rFkk prqFkZd fopyu ls de ugh gksrkA okLro 
esa lkekU; ledksa ds fy, ek/; fopyu 4@5 σ ds cjkcj rFkk prqFkZ 
fopyu 2@3 σ ds cjkcj gksrk gSA 

4½  ;fn nks lewgksa esa ��] rFkk ��] çs{k.k gksa] rFkk mudk lekarj ek/; �� rFkk 
�� rFkk ekud fopyu �� o] ��gks] rks la;qä lewg dk ekud fopyu 
Kkr fd;k tk ldrk gSA ;g fuEu lw= }kjk Kkr gksrk gSA  

���  = �(�� ��
�� �� ��

�) � �� ��
�� �� ��

� 
(�� � �� 

 

tgk¡ ��� ¾ nks lewgksa dk la;qä ekud fopyu  

 �� = ��� −  �� , �� = ��� −  �� 

��� = nksuksa lewgksa dk la;qä lekarj ek/;A 

xq.k/keZ 3 o 4 dks le>us ds fy, lsDlu 14-8 tks bl bdkbZ esa vkxs fn, 
x, gSa] esa fn;s x, mnkgj.k 20 o 21 dk v/;;u dhft;sA  

5½  lekarj ek/; ds vfrfjä fdlh Hkh vU; ewY; ls ifjdfyr ekud fopyu] 
lekarj ek/; ls ifjdfyr ekud fopyu ls lnSo vf/kd gksxkA bldh 
O;k[;k djus ds fy, vkb;s fQj Åij ¼1½ esa fn;s x, x ds ekuksa ds leku 
eku ysrs gSa] rFkk eku 4 ls] tks lekarj ek/; (�) 3 ls fHkUu gS] ekud 
fopyu ifjdfyr djrs gSa %  

X   :  1 2 3 4 5 

X – 4  :  -3 -2 -1 0 1 

(X −  4)� : 9 4 1 0 1 

vc  ∑(X −  4)� = 15 

             4 ls ewy ek/; oxZ fopyu = �∑(� � �)�

�
 

    = ���
�

=  √3 = 1.732 

fdarq x dk ekud fopyu ¾ √2 ;k 1-414 gSA vr% lekarj ek/; ds 
vfrfjä fdlh Hkh ewY; ls ewy e/; oxZ fopyu ekud fopyu ls vf/kd 
gksrk gSA 
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6½ lk/kkj.k çdkj ds leadksa esa] ;k çlkekU; çdkj ds leadksa esa  A. M. ± σ  
foLrkj esa enksa dh la[;k dk 68%- A.M.  ± 2 σ  foLrkj esa enksa dh la[;k 
dk yxHkx 95% rFkk A A.M.  ± 3 σ foLrkj esa leadksa dh yxHkx lHkh ensa 
lfEefyr gksrh gSaA  

bldh O;k[;k djus ds fy,] mnkgj.k 12 esa fn;s x, lead ysrs gSaA bu leadksa ds 
fy,] lekarj ek/; ¼A.M.½ 16 gS rFkk σ 2-97 gSA vr% foLrkj A A.M. ± σ will 
be 16 ± 2.97 or 13.03 to 18.97 gksxkA leadksa esa 13-03 ls 18-97 ds chp enksa dh 
la[;k 9 + 16 + 8 ¾ 33] vFkkZr~ enksa dh dqy la[;k ¼vFkkZr 50½ dk 66% gS] tks 
fd 68 ds fudV gSA blh çdkj] foLrkj A.M. ± 2 σ will be 16 ± 2 × 2.97 ;k 
10.06 ls 21.94. gksxkA  

çFke rFkk vafre lewg ds enksa ds vfrfjä leLr ensa bl foLrkj ds varxZr vkrh 
gSaA bl çdkj] foLrkj 10-06 ls 21-94 esa vkus okyh enksa dh dqy la[;k 45 vFkkZr~ 
dqy enksa dk 90% gS] tks fd 95% ls cgqr fHkUu ugha gSA vki bl ckr dh tk¡p 
dj ldrs gSa fd foLrkj A.M.  ± 3 σ esa 100% ensa vkrh gSa fd ughaA  

Åij ifjdfyr foLrkjksa ds chp vkus okyh enksa dh çfr'krrk,¡ ;FkkFkZr% ogh ugha 
gS tks fd xq.k/keZ esa crkbZ xbZ gSaA blls dsoy ;gh ladsr feyrk gS fd mnkgj.k 
12 iwjh rjg çlkekU; ugha gS fdarq blds fcYdqy fudV gSA 

vifdj.k ds leLr ekiksa esa ekud fopyu dks Js"B ekuk tkrk gS D;ksafd 
blesa vifdj.k ds vPNs eki ds yxHkx reke vko';d xq.k gSaA ekud fopyu esa 
fuEufyf[kr xq.k gSa %  

1½ ;g –<+rk ls ifjHkkf"kr gksrk gS] rFkk Js.kh ds leLr çs{k.kksa ij vk/kkfjr 
gksrk gSA  

2½ ekud fopyu dh vf}rh; fo'ks"krk tks bls vifdj.k ds vU; ekiksa ls 
Js"Brj cukrh gS] og gS bldk chtxf.krh; çfriknu ds vuqdwy gksukA vr% 
;fn gesa cgqr ls lewgksa esa ls çR;sd dh enksa dh la[;k] mudk lekarj ek/; 
rFkk ekud fopyu fn;k x;k gks] rks ge lqxerkiwoZd la;qä lewg dk 
ekud fopyu ifjdfyr dj ldrs gSaA  

3½ ekud fopyu çfrp;u ds mPpkopuksa ¼fluctuation of sampling½ ls lcls 
de çHkkfor gksrk gSA 

4½ ,d çlkekU; caVu esa lekarj ek/;+ ± 3 σ ekuksa ds 68-36% dk lekos'k 
djrk gS] tcfd prqFkZd fopyu dsoy 50% rFkk ek/; fopyu dsoy 
57% ekuksa dk lekos'k djrs gSaA bl dkj.k ls eku fopyu dks ekud eki 
dgk tkrk gSA 

vifdj.k ds eki ds :i esa ekud fopyu dh eq[; ifjlhek,¡ ;k 
voxq.k fuEufyf[kr gSa %  

1½ ekud fopyu dh ,d cM+h ifjlhek ;g gS fd fHkUu bdkb;ksa esa fn;s x, nks 
;k nks ls vf/kd Jsf.k;ksa ds çs{k.kksa ds vifdj.k dh rqyuk djus ds fy;s 
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bldk ç;ksx ugha fd;k tk ldrkA bl mís'; ds fy, ekud fopyu 
xq.kkad ¼Coefficient of Standard deviation½ dh ifjHkk"kk djuh iM+rh gS  

2½ lekarj ek/; ls fopyuksa dk oxZQy fudkyus vkSj fQj mu of.kZr fopyuksa 
ds lekarj ek/; dk oxZewy Kkr djus dh çfØ;k dkQh tfVy dk;Z yxrh 
gSA okLro esa blls ,d vU; ifjlhek dk mn; gksrk gS] vFkkZr~ ekud 
fopyu pje ewY;ksa ls cgqr vf/kd çHkkfor gksrk gSA fopyuksa dks fudkyus 
dh çfØ;k lekUrj ek/; ls cM+s fopyuksa dks] tks fd dsoy pje ewY;ksa ls 
çkIr fd;s tkrs egRo çnku djrh gS] rFkk mu enksa dks de egRo nsrh gS 
tks lekarj ek/; ds fudV gSA 

3½   foor̀eq[kh oxksaZ okys caVu ds fy, ekud fopyu ifjdfyr ugha fd;k tk 
ldrkA 

Coefficient of Variation

fopj.k xq.kkad] ftls çfr'krrkvksa esa O;ä  ds uke ls Hkh 
tkuk tkrk gS] Js.kh ds lekUrj ek/; ls ekud fopyu ds vuqikr ij vk/kkfjr 
gksrk gSA vr% fopj.k xq.kkad dks bl çdkj O;Dr fd;k tk ldrk gS% 

100×=
 ek/; lekarj

ekud fopyu
  xq.kkad fopj.k  

fopj.k xq.kkad vifdj.k dk ,d lkis{k eki gS vkSj bls lkekU;r% çfr'kr ds :i 
esa O;ä fd;k tkrk vr% bldk mi;ksx fHkUu bdkb;ksa esa fn;s x, çs{k.kkas ds nks 
dqydksa ds vifdj.k dh rqyuk djus ds fy;s lqxerkiwoZd fd;k tk ldrk gSA 
;fn çs{k.kksa dh bdkb;k¡ leku gksa] ijarq muds vkSlr eku cgqr fHkUu gks] rc Hkh 
muds vifdj.k dh rqyuk ds fy, bldk mi;ksx fd;k tk ldrk gSA  

vr% çs{k.kksa ds nks ;k vf/kd dqydksa dh lqrF;rk ds eki ;k rqyuk ds fy, Hkh 
bldk ç;ksx fd;k tk ldrk gSA bl ckr dks-le>us ds fy, vkb;s ,d mnkgj.k 
ysaA eku yks] ge fnYyh vkSj cEcbZ ds chp dh nwjh ukirs gSa rFkk 1]540 fd-eh- dh 
okLrfod nwjh esa 1 fd-eh- ;k 1]00]000 ls-eh- dk fopyu djrs gSaA ,d ehVj 
diM+s ds VqdM+s dks ekius esa 10 lsa-eh- ds fopyu dh rqyuk esa bl fopyu dk 
egRo ux.; gSA tc izFke fLFkfr ds 1]00]000 ls-eh- ds fopyu dh rqyuk çR;{k 
:i ls nwljh fLFkfr ds 10 ls-eh- fopyu ls dh tkrh gS] rks ;g rF; Li"V ugha 
gksrkA pw¡fd 1]00]000 ls-eh- 10 ls- eh- ls vf/kd gS] rks ;g fu"d"kZ fudkys tkus 
dh lEHkkouk gS fd çFke fLFkfr esa eki dk fopyu cgqr vf/kd egRoiw.kZ gSA fdUrq 
;fn ge xq.kkadksa dk ifjdyu djsa] rks fp= Li"V gks tkrk gSA çFke fLFkfr esa 
xq.kkad dsoy  �

����
 ×  100 = 0.865% gSa] rFkk nwljh fLFkfr esa xq.kkad 10@1000 

× 100 ;k 1% gSA vr% nwljh fLFkfr esa fopyu lkis{k :i ls vf/kd gSA 

Variance 1913 esa F.A. Fisher us izlj.k ds eki dk iz;ksx ekud 
fopyu ds oxZ dks n”kkZus ds fy, fd;k FkkA ekud fopyu dk oxZ izlj.k dh 
ifjHkk’kk gSA ;g ldaYiuk mi;ksxh gS mu mPPk dk;ksZa esa tgk¡ ;ksx dks vusd Hkkxksa 
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esa ck¡Vk tk lds izR;sd fdlh ,d QSDVj dk dkjd gks tks ewy vkadM+s leqPp; esa 
cnyko mRiUu dj jgk gksA 

izlj.k = ��  ;k  σ =  izlj.k  

vr% ;g lw= bl izdkj n”kkZ;k tk ldrk gS& 

izlj.k ¼izR;{k fof/k½ = ∑��/ � 

izlj.k ¼y?kq fof/k½ = ∑��

�
−  �∑�

�
�

�
 

izlj.k ¼izR;{k fof/k½ = ∑���/ � 

izlj.k ¼y?kq fof/k½ = ∑���/ � − (∑���/� )� 

tks lw= [kafMr Js.kh esa n”kkZ;k x;k gS ogh v[kafMr Js.kh esa Hkh gksxkA 

izlj.k: ∑����

�
− �∑���

�
�

�
× �� 

,d QqVcky ds ekSle esa Vhe A }kjk nkxs x;s xksyksa dk fjdkMZ 
uhps fn;k x;k gS %  

,d eSp esa nkxs x, xksyksa dh la[;k : 0 1 2 3 4 

eSpksa dh la[;k : 1 9 7 5 3 

Vhe B ds fy,] nkxs ekx xksyksa dh çfr eSp vkSlr la[;k 2-5] rFkk ekud 
fopyu 1-25 xksy FkkA dkSu Vhe vf/kd laxr gSA 

 lekUrj ek/; vkSj ekud fopyu dk ifjdyu] Vhe A ds fy;s  

 
 

(f) 
  

(d) 
fd fd2 

0 1 -2 -2 4 
1 9 -1 -9 9 
2 7 0 0 0 
3 5 1 5 5 
4 3 2 6 12 

 N = 25  ∑fd= 0 ∑fd2 = 30 

Vhe A dk lekarj ek/;:   = A + ∑��
�

 

     = 2 + �
��

 = 2 goals 
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Vhe A dk ekud fopyu% 

     = �∑���

�
− �∑��

�
�

�
 

     = ���
��

− � �
��

�
�
 

     = √1.2 − 0 = √1.2 

     = 1.1 

Vhe A dk fopj.k xq.kkd% =   100×
ekud fopyu

  
lekra j ek/;

 

: = �.�.
�

 ×  100  = �.�
�

 ×  100 = 55%   

Vhe B dk fopj.k xq.kkd% =   100×
ekud fopyu

  
lekra j ek/;

 

 =  �.�.
�

 ×  100  = �.��
�.�

 ×  100 = 50% 

Vhe B dk fopj.k xq.kkad A ds fopj.k xq.kkad ls de gSA vr% Vhe B Vhe A 
dh vis{kk lxr ekuh tk,xhA 

uhps fn, x, laedksa ls crkb;s fd dkSu lh Js.kh vf/kd 
fopj.k”khy ¼variable) gSA 

  A B 

10-20 10 18 
20-30 18 22 
30-40 32 40 
40-50 40 32 
50-60 22 18 
60-70 18 10 

Js.kh A ds fy, laekrj ek/; vkSj ekud fopyu dk ifjdyu 

( ) 
(x) 

 (m) (f)  (d) 
fd fd2 

10-20 15 10 -2 -20 40 
20-30 25 18 -1 -18 18 
30-40 35 32 0 0 0 
40-50 45 40 1 40 40 
50-60 55 22 2 44 83 
60-70 65 18 3 54 162 

  N = 140  ∑fd= 0 ∑fd2 = 30 

;gk¡ dfYir ek/;  A  35  gS rFkk C  10  gSA 

� = A + ∑��
�

+  C   
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    = 35 + ���
���

+ 10   

    = 35 + 7.143 = 42.1  yxHkx   

σ = �∑���

�
− �∑��

�
�

�
×  � 

    = ����
���

− ����
���

�
�

×  10 

    = √2.486 − 0.510 ×  10 

    = 1.4057 × 10 = 14.057 

fopj.k xq.kkad (Js.kh A)  = �
�

 ×  100 

   = ��.��
��.�

 ×  100 = 33.3% 

izlj.k (Variance) (Js.kh A): =  ∑���

�
− �∑��

�
�

�
×  �� 

   = ���
���

− ����
���

�
�

 × 10� 

   = 2.486 − (0.510)�  ×  100 

   = 1.976 ×  10 

    = 197.6 

ge izlj.k ,sls Hkh ifjdfyr dj ldrs gS 

izlj.k = �� 

σ Js.kh A = 14.057 

izlj.k (A) = 14.057� = 197.6 

B 

( ) 
(x) 

 (m) (f) 
 (d) 

fd fd2 

10-20 15 18 -2 -36 72 
20-30 25 22 -1 -22 22 
30-40 35 40 0 0 0 
40-50 45 32 1 32 32 
50-60 55 18 2 36 72 
60-70 65 10 3 30 90 

  N = 140  ∑fd= 40 ∑fd2 = 288 

;gk¡  A  = 35 rFkk  C2 is 10 

�� = � �  + ∑� �� �
��

+  ��   

    = 35 + ��
���

+ 10   

    = 35 + 2.85 = 37.85 yxHkx   
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σ2 = �∑���

�
− �∑��

�
�

�
×  � 

    = ����
���

− � ��
���

�
�

×  10 

    = √2.057 − 0.0784  ×  10 

    = √1.9786  ×  10 

    = 1.4057 × 10  

    = 14.057 

fopj.k xq.kkad (Js.kh B) = �
�

 ×  100  

   = ��.��
��.��

 ×  100  

= 37.1% 

izlj.k (Variance)  (Series B)  = �� 

Standard deviation of B        = 14.057 

izlj.k (Variance)        = 14.057� 

                     = 197.6 

pwafd Js.kh B dk fopj.k xq.kkad Js.kh A ds fopj.k xq.kkad ls vf/kd gS] vr% Js.kh 
B vf/kd fopj.k'khy gSA bl mnkgj.k esa vki ns[k ldrs gSa fd nksuksa Jsf.k;ksa dk 
ekud fopyu ,d leku] vFkkZr~ 14-06 gSA bl rF; ls gesa ;g fu"d"kZ ugha 
fudkyuk pkfg;s fd nksuksa Jsf.k;ksa dk fopj.k vfHkUu gSA lgh fuoZpu ds fy, 
lekarj ek/; ds varj dk /;ku j[kuk Hkh vko';d gSA 

 100 dEifu;ksa }kjk 1987&88 esa dek;k x;k YkkHk ¼yk[k #- eas½ 
fuEu gS  (a)  ek/; (b) izlj.k (c) ekud fopyu dk ifjdyu dhft,A 

 

20-30 4 
30-40 8 
40-50 18 
50-60 30 
60-70 15 
70-80 10 
80-90 8 

90-100 7 
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(X) (f) 

fX fX2 

20-30 25 4 100 2,500 
30-40 35 8 280 9,800 
40-50 45 18 810 36,450 
50-60 55 30 1,650 90, 750 
60-70 65 15 975 63,375 
70-80 75 10 750 56,250 
80-90 85 8 680 57,800 
90-100 95 7 665 63,175 

                        N = 100 ∑fX= 5,910 ∑fX2 = 3,80,100 

a) � = ∑��
�

=  �,���
���

= Rs. 59.10 yk[k 

b) izlj.k  =  ∑���

�
− �∑��

�
�

�
 

 =  �,��,���
���

− �����
���

�
�
 

   = 3801.00 – 3492.81 

   = Rs. 308.19 yk[k 

c) ekud fopyu   = √��������  = √308.19 

= 17.56 yk[k 

mijksDr mnkgj.k ls vki le> ldrs gS fd enksa dk ;ksx rFkk muds oxZ dk 
ifjdyu cM+s gSA ;g fof/k izR;{k fof/k gS D;ksafd geusa dsoy enksa dk izR;{k iz;ksx 
fd;k gS] fdlh ewY; ls muds fopyu dk ifjdyu ugha fd;k x;k gSA ;g fof/k 
dsoy rHkh mi;ksx dh tk ldrh gS tc en NksVs gks rFkk mudk ;ksx Hkh NksVk 
gksA 

  fuEu vkadM+ksa ls ek/; rFkk ekud fopyu dk ifjdyu dhft,A 

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

vkof̀Ÿk :     :  4 8 8 16 12 6 4 

vkb,] y?kq fof/k dk iz;ksx djrs gSA ;g og fof/k tks lk/kkj.kr% iz;ksx dh 
tkrh gS rFkk lcls de x.kuk dk iz;ksx djrh gSA lekarj ek/; ;gk¡ Hkh tSls ;gk¡ 
Hkh dfYir ek/; dks ,d e/; ewY; dh rjg fy;k tkrk gS tks yxHkx e/; ¼chp 
esa½ gksrh gS vkSj ,d mPp vko`fŸk j[krh gSA 

Kkr fd, x, fopyuksa dks leku QSDVj ¼;fn dksbZ gS½ ls Hkkx fn;k tkrk gSA tc 
ge bUgsa leku QSDVj ls Hkkx nsrs gS] rks bl fof/k dks Øfed fopyu fof/k dgrs 
gSA  
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oxkZUrj  f e/; fcUnq 
(X) 

D = X-A 
 (X-45) 

��= �
��

− �
�
 ��� ���� 

10-20 4 15 -30 -3 -12 36 
20-30 8 25 -20 -2 -16 32 
30-40 8 35 -10 -1 -8 8 
40-50 16 45 0 0 0 0 
50-60 12 55 +10 1 12 12 
60-70 6 65 +20 2 12 24 
70-80 4 75 +30 3 12 36 

 N = 58 - - - ∑���= 0 ∑����= 148 

Ekk/;  �  = A + ∑��
�

×  C   

  = 45 + �
��

×  10  = 45 

ekud fopyu = � × �∑����

�
− �∑���

�
�

�
 

  = 10 × ����
��

− � �
��

�
�
 

   = 10 × √2.552 =  10 × 1.597  = 15.97 

,d jkT; ljdkj us 60 o"kZ dh vk;q ls vf/kd ds yksxksa dks 
o`)koLFkk isa'ku nsus dk fu'p; fd;kA isa'ku dh fuEu njsa fuf'pr dh xbZ% 

              vk;q oxZ            #i;s çfr ekl 

60-65 250 
65-70 300 
70-75 350 
75-80 400 
80-85 450 

isa'ku ds vf/kdkj çkIr 25 O;fä;ksa dh vk;q uhps nh xbZ gS %  

74 62 84 72 83 72 81 64 71 63 61 
60 61 67 74 64 79 73 75 76 69 78 
65 67 68 
nh tkus okyh vkSlr ekfld isa'ku rFkk ekud fopyu Kkr dhft,A 

  
60-65  7 
65-70  5 
70-75  6 
75-80  4 
80-85  3 

  25 

nh tkus okyh ekfld vkSlr isa”ku rFkk ekud fopyu dk ifjdyu 
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is”ku dh nj 
¼#i;ksa esa½ 

f ��=������
��

�  ��� ���� 

250 7 -2 -14 28 
300 5 -1 -5 5 
350 6 0 0 0 
400 4 1 4 4 
450 3 2 6 12 

 25 - −9 49 

;gk¡  A = 350, C = 50; ∑� or n = 25; ∑��′ = -9; and ∑��′� = 49 

�  = A + ∑��′

�
×  C   

 = 350 − �
��

×  50  = 332 

σ  = �∑���

�
− �∑��

�
�

�
×  � 

 = ���
��

− ���
��

�
�

×  50 = 1.353 × 50 = 67.65 

izlj.k (Variance) = �� 

   = 67.65� 

   = 4576.52  

Coefficient of σ  = �
�

 ×  100  

   = ��.��
���

 ×  100 

   = 20.04% 

vr% ekfld vkSlr isa”ku 332 #i;s gS] rFkk ekud fopyu 67-25 gSA 

  50 iq~:’k Jkfedksa ds ,d lewg ds fy, muds nSfud etnwjh dk 
ek/; vkSj ekud fopyu 72 #i;s rFkk 9 #i;s gSaA nwljs 40 efgyk Jfedksa ds 
lewg ds fy,] ;g 54 #i;s rFkk 6 #i;s gSa( iw.kZ 90 Jfedksa ds fy, ekud fopyu 
Kkr dhft,A 

bu leadksa esa 
    ��= 50 and     ��= 40 
    ��= 72 and     ��= 54 
    σ�= 9   and      σ�= 6 

90 Jfedksa esa lewg ds fy, la;qDr lekarj ek/; (���) = 

= ����� ����
�����

=  ��×�� � ��×��
��

   

               = �,��� � �,���
��

= 64  
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90 Jfedksa esa lewg ds fy, la;qDr ekud fopyu 

σ�� = ���(��
����

�)� ��(��
����

�) 
��� ��

 

vc] ��= 64 − 72 = − 8 rFkk ��= 54 − 72 = −18 

σ�� = ���(�����)� ��(������) 
��

= ��,���� ��,��� 
��

  

 = ���,��� 
��

 = √240.54 = 15.51 

vki ns[k ldrs gS fd nks lewgksa dk la;qDr ek/; dk ewY; nks lewgksa ds chp gS 
ysfdu ekud fopyu dk ewY; fn, x, ekud fopyu ls cM+k gS la;qDr ek/; 
ges”kk fn, x, ek/; ds chp gksxk] ijUrq la;qDr ekud fopyu dk ewY; fn, x, 
ekud fopyu ds ckgj ikuk xyr ugh gSa] cfYd fn, x, ek/;ksa ds chp ftruk 
varj gksxk] la;qDr ekud fopyu mruk gh fn, x, lcls cM+s ekud fopyu ls 
nwj gksxkA tc lHkh lewgksa dk ek/; cjkcj gksxk] rHkh la;qDr ekud fopyu] fn, 
x, ekud fopyuksa ds foLrkj ds chp gksxkA 

  mnkgj.k 18 esa fn, x, ledksa ls ek/; ls ek/; fopyu Kkr 
dhft, ,oa fn[kkb,  dh ek/; fopyu ekud fopyu ls de gksrk gSA 

oxkZUrj vkof̀Ÿk 
(f) 

e/; fcUnq 
(X) 

| � − �|  
|d| 

�|�| 

10-20 4 15 30 120 

20-30 8 25 20 160 

30-40 8 35 10 80 

40-50 16 45 0 0 

50-60 12 55 10 120 

60-70 6 65 20 120 

70-80 4 75 30 120 

 N= 58   ∑ �|�|= 720 

mnkgj.k 18 ls]  �= 45 rFkk  σ = 15.97 

ek/; ls ekud fopyu = Σ�|�|
�

= ���
��

= 12.41 

vr% ek/; ls ek/; fopyu] ekud fopyu ls de gSA vki ns[k ldrs gS fd ek/; 
fopyu ekud fopyu ls lnSo de gksrk gS] vkadM+s pkgs tSls Hkh gksA 
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1½ fuEu lkj.kh esa eksVs cSyks rFkk eksVs HksaM+ks ds otu ikmaM esa fn, x, gSA 

eksVs cSy Lak[;k eksVs HksaM+ Lak[;k 
850-900 2 150-175 8 
900-950 24 175-200 30 

950-1000 45 200-225 59 
1000-1050 120 225-250 70 
1050-1100 110 250-275 98 
1100-1150 140 275-300 60 
1150-1200 66 300-325 37 
1200-1250 42 325-350 23 
1250-1300 20 350-375 15 
1300-1350 15 375-400 5 

Kkr dhft, cSyks ;k HksM+ks esa ls fdldk otu T;knk vfLFkj gSA 

2½ ,d lg&”kSf{kd dkWyst esa YkM+ds rFkk yM+fd;ksa us QkWmMs”ku Ms ij 
vyx&vyx lewg cuk fy, tgk¡ lHkh dks “kkjhfjd Je yxkuk FkkA yM+ds 
rFkk yM+fd;ksa ds lewg ds fy, vyx&vyx rFkk la;qDr ekud fopyu dk 
ifjdyu dhft,A D;k fyax dk Hksn izR;sd lewg dks T;knk ltkrh; cukrk 
gS ? 

izR;sd O;fDr }kjk fn;k x;k 
Je feuVksa esa  

YkM+fd;ksa dh la[;k YkM+dksa dh la[;k 

60 20 120 

55 60 100 

50 100 200 

45 450 355 

40 450 350 

35 300 500 

30 250 350 

25 100 20 

vifdj.k ledksa ds foLrkj ;k fc[kjko dks fu:fir djrk gSA bldk ç;ksx 
dsUæh; çof̀Ùk ds fdlh eki ls enksa ds fopyuksa ds ek/; dks çdV djus ds fy, 
Hkh djrs gSaA vifdj.k dk ifjdyu fdlh ek/; dh fo'oluh;rk dk ewY;kadu 
djus ds fy, nks ;k nks ls vf/kd lead dqydksa ds fopj.kksa dh rqyuk djus ds 
fy, ;k Lo;a fopj.k dk fu;a=.k djus ds fy, djrs gSaA vifdj.k dh ,d vPNh 
eki lHkh çs{k.kksa ij vk/kkfjr gksuh pkfg,A bldk ifjdyu lqxe gksuk pkfg, vkSj 



 

 

 

150 

bl ij çfrp;u mPpkopuksa dk U;wure çHkko gksuk pkfg,A ;g vkxs ds 
chtxf.krh; çfriknu ds vuqdwy gksuk pkfg,A  

vifdj.k ds lkis{k ekiksa dk ifjdyu nks ;k nks ls vf/kd lead dqydksa esa fopj.k 
dh rqyuk djus ds fy, djrs gSaA bUgsa çkIr djus ds fy, vifdj.k ds fujis{k 
ekiksa dks ,d mi;qä ek/; ;k vkadM+ksa ds nks pqus gq, enksa ds ;ksxQy ds vuqikr 
ds :i esa çdV djrs gSaA  

çk;% ç;ksx esa vkus okys vifdj.k ds fofHkUu eki gSa % foLrkj] prqFkZd fopyu] 
ek/; fopyu vkSj ekud fopyu gSaA foLrkj dks vkadM+ksa ds mPpre vkSj fuEure 
enksa ds varj ds :i esa ifjHkkf"kr djrs gSaA ;g leLr vkadM+ksa ds foLrkj dks çdV 
djrk gSA prqFkZd fopyu Q1 vkSj Q3 ds varj dk vk/kk gksrk gSA ;g dsoy 
e/;LFk 50% enksa ij vk/kkfjr gksrk gSA ek/; fopyu dsUæh; çof̀Ùk ds fdlh eki 
ls enksa ds fujis{k fopyuksa dk lekarj ek/; gksrk gSA dsUæh; çòfÙk dk ;g eki 
lekarj&ek/;] ekf/;dk ;k dbZ ckj cgqyd Hkh gks ldrk gSA  

foo`req[kh vkadM+ksa ds fy, prqFkZd fopyu ,d mi;qä eki gSA tc pje ekuksa dks 
mfpr egRo nsuk gks] tSls xq.k fu;a=.k esa] ewY;ksa ds v/;;u esa] ;k ekSle lca/kh 
vkadM+ksa esa] rks foLrkj mi;ksxh gksrk gSA D;ksafd ek/; fopyu lHkh enksa ij 
vk/kkfjr gksrk gS] blfy, cgqr lh fLFkfr;ksa esa ;g leadksa ds fopj.k dk vU; nks 
ekiksa dh rqyuk esa Js"Brj çfrfuf/k gksrk gSA 

ek/; fopyu dk ifjdyu djrs le; fopyuksa ds fpUgksa dh mis{kk dj nh tkrh 
gSA blls eki dh dqN ifjlhek,¡ gks tkrh gSaA ,slh ifjlhekvksa dks fu"çHkkfor 
djus ds fy, ,d u;k eki] ftls ewy ek/; oxZ fopyu dgk tkrk gS] vifdj.k 
ekius ds fy, ifjHkkf"kr fd;k tkrk gSA ;g dsUæh; çof̀Ùk ls enksa ds fopyuksa ds 
oxksaZ ds lekarj ek/; dk oxZewy gksrk gSA lekarj ek/; ls fy;k x;k ewy ek/; 
oxZ fopyu U;wure gksrk gS rFkk bls ekud fopyu dk uke fn;k tkrk gS A 
ekud fopyu ds ifjdyu dh nks fof/k;k¡ gSa& 

1½ izR;{k fof/k 2½ y?kq fof/k 

Ikn fopyks dk iz;ksx djus okyh y?kq fof/k dk iz;ksx vf/kd izpfyr gSA 
bldk lw= gS  

Ekkud fopyu ¼�) = C ×  �∑ ��′�

�
− �∑ ��′

�
�

�

 

ekud fopyu ǹ<+rkiwoZd ifjHkkf’kr gksrk gS rFkk ;g leLr enksa ij 
vk/kkfjr gksrk gSA 

 vifdj.k dk ,d eki tks e/;LFk 50% vkadM+ksa ds 
foLrkj (Q� − Q�) ij vk/kkfjr gSA  

 lekarj ek/;] ekf/;dk ;k cgqyd ls enksa ds fujis{k fopyuksa dk 
lekarj ek/;A  
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 igys vkSj rhljs prqFkZdksa ds chp dh nwjh dk vk/kkA  

  fdlh lead dqyd esa vf/kdre vkSj U;wure ekuksa esa varjA  

 lekUrj ek/; ls Hkkftr ekud fopyu ftls izfr”krrk ds #i esa 
O;Dr fd;k x;k gksA 

 dsUnzh; izo`fRr ls enksa ds fopyuksa ds oxks± ds lekraj 
ek/; dk oxZewyA 

 lekarj ek/; ls ewy ek/; oxZ fopyuA 

 4½  foLrkj ¾ 39] QD ¾ 9-25  

5½  foLrkj ¾ 14] foLrkj xq.kkad ¾0-58 

Q.D. ¾ 2-25 Q.D. dk xq.kkad ¾ 0-101  

 3½ 49-1  

 4½ 156-37 

 1)  cSyks % � = 1097.52;  σ = 90.34; C.V. = 8.23% 

                 HksM+ksa % � = 261.15;  σ = 47.75; C.V. = 18.25% 

 2)  YkMfd;k¡%� = 39.45;  σ = 7.5; C.V. = 19.00% 

       YkM+ds % � = 40.69;  σ = 8.68; C.V. = 21.34%  

   ���= 40.11; σ��= 8.18  

1½ vifdj.k ls vki D;k le>rs gSa \ vifdj.k dh eki ds mís'; dh leh{kk 
dhft,A  

2½ ek/; fopyu fdls dgrs gSa \ blds xq.kksa vkSj nks"kksa dk iqujkoyksdu 
dhft,A  

4½ ekud fopyu D;k gS \ vifdj.k ds vU; ekiksa ls ;g fdl çdkj Js"B gS\  

5½ fopj.k xq.kkad D;k gksrk gS \ fopj.k ds ,d eki ds :i esa bldk D;k 
dk;Z gS \ ;g çlj.k ls fdl çdkj fHkUu gS \  

6½  vifdj.k ds fofHkUu ekiksa dks ifjHkkf’kr dhft;s rFkk muds lkis{k xq.kksa vkSj 
ifjlhekvksa dh O;k[;k dhft;sA  

1½  fuEu vkadM+ksa ds fy,] prqFkZd fopyu vkSj ek/; fopyu ifjdfyr dhft, 
%  
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vk;q ¼o"kksaZ esa½ % 20 30 40 50 60 70 80 

lnL;ksa dh 
la[;k % 

3 61 132 153 140 51 3 

 (  : R= 60 o’kZ, Q.D. =.10, M.D(�) = 9.52) 

2½  20 yEch nwjh ds VsyhQksu dkyksa dk] dky vof/k ds fopkj ls vko`fÙk caVu 
bl çdkj gS%  

dky dh vof/k vkof̀Ùk 

4 ;k vf/kd] ijarq 8 ls de 4 

8 ;k vf/kd] ijarq 12 ls de 5 

12 ;k vf/kd] ijarq 16 ls de 7 

16 ;k vf/kd] ijarq 20 ls de 2 

20 ;k vf/kd] ijarq 24 ls de 1 

24 ;k vf/kd] ijarq 28 ls de 1 

;ksx 20 

lekarj ek/;] ekf/;dk vkSj prqFkZd fopyu ifjdfyr dhft,A  

 (  : ek/; = 12.8, ekf/;dk = 12.6, Q.D.  = 3.3) 

3½  fuEu vkadM+ksa ds fy, ekf/;dk ls ek/; fopyu vkSj ek/; fopyu xq.kkad 
ifjdfyr dhft,A 

 fcØh ¼*00 #-½ dEifu;ksa dh la[;k 

20 ls de 3 

30 ls de 9 

40 ls de 20 

50 ls de 23 

60 ls de 25 

 (  :  M�  ls M.D.   = 8.9, M� ls M.D. dk xq.kakd  = 0.29) 

4½  fctyh dh ?kjsyw [kir ds ,d losZ{k.k esa [kir dh xbZ fctyh bdkb;ksa ds 
fopkj ls fuEu vkof̀Ùk caVu çkIr gqvkA prqFkZd fopyu vkSj mldk xq.kkad 
ifjdfyr dhft, % 
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200 ls de 9 

200&400 18 

400 &600 27 

600&800 32 

800&1000 45 

1000&1200 38 

1200&1400 20 

1400 vkSj vf/kd 11 

(  :  Q.D. = 520.6, Q.D. dk xq.kakd  = 0.317) 

5½  fuEu vkadM+ksa ds fy, lekarj ek/; vkSj ekf/;dk ls ek/; fopyu ifjdfyr 
dhft,%  

oxZ varjky% 0&9 10&19 20&29 30&39 40&49 50&59 

vkof̀Ùk% 15 36 53 42 17 2 

(  :  M.D(�) = 9.10 , M.D. (��) = 9.08) 

6½  fuEu vkadM+ksa ds fy, cgqyd ls ek/; fopyu vkSj mldk xq.kkad ifjdfyr 
dhft,% 

çfr en =qfV;ksa dh la[;k vko`fÙk 

0&5 18 

5&10 32 

10&15 50 

15&20 75 

20&25 125 

25&30 150 

30&35 100 

35&40 90 

40&45 80 

45&50 50 

(  :  M.D. (��)  = 9.02, M.D. (��) dk xq.kkad  = 0.338) 
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7½  fuEu vkadM+ksa ds fy, ek/; fopyu vkSj mldk xq.kkad ifjdfyr dhft, % 

vkosnu fd, x, 'ks;jksa dh la[;k vkosndksa dh la[;k 

50&100 2500 

100&150 1500 

150&200 1300 

200&250 1100 

250&300 900 

300&350 750 

350&400 675 

400&450 525 

450&500 450 

(  :  M.D. (��) = 102.13, M.D. (��)  dk xq.kakd  = 0.011) 

8½ fuEu vkdM+ksa ls ek/; ls ek/; fopyu ,oa mlds xq.kkad dk ifjdyu dhft,A 

vad   Nk=ksa dh la[;k   vad  Nk=ksa dh la[;k 

0-10   4  30-40   10 
10-20   6  40-50   6 
20-30   10  50-60   4 
(  :  M.D(�) = 11.33 , M.D. dk xq.kakd  = 0.32) 

9½ ,d egkfo|ky; dh ch&dke& d{kk ds fo|kfFkZ;ksa us lkaf[;dh esa 100 
vadksa esa ls fuEufyf[kr vad çkIr fd;s gSaA çkIrkadksa dk ekud fopyu 
ifjdfyr dhft;sA  

fon;kFkhZ A B C D E F G H I J 
vad 5 10 20 25 40 42 45 48 70 80 

¼  ¾ 23-06½  

10½  fuEufyf[kr leadksa ls ekud fopyu ifjdfyr dhft;s% 

Ekk/; fcanq vko`fÙk 

1 2 

2 60 

3 101 

4 152 

5 205 

6 155 

7 79 

8 40 

9 1 

¼  1-57½  
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11½ 100 dEifu;ksa ds ykHkksa ls lEcaf/kr fuEufyf[kr ledksa ds fy, ekud 
fopyu ifjdfyr dhft;s% 

ykHk ¼yk[k :i;ksa esa½ dEifu;ksa dh la[;k 

8&10 8 

10&12 12 

12&14 20 

14&16 30 

16&18 20 

18&20 10 

¼  σ = 2-77½ 

12½  jí fd;s x, mRiknu ds fo'ys"k.k ls fuEufyf[kr la[;k,¡ çkIr gqbZA 
lekarj ek/; rFkk ekud fopyu ifjdfyr dhft;sA 

çfr ifjpkyd jnn fd;s x, mRiknu 
dh la[;k 

ifjpkydksa dh la[;k 

21&25 5 
26&30 15 
31&35 28 
36&40 42 
41&45 15 
46&50 12 
51&55 3 

¼  �� ¾ 36-96(  ¾ 6-735½  

13½  40 vkSj 50 enksa okys nks çfrn'kksaZ dk lekarj ek/; ,d leku 53 gS] fdarq 
muds ekud fopyu vyx&vyx rFkk Øe'k% 19 vkSj 8 gSaA 90 enksa okys 
la;qä çfrn'kZ dk ekud fopyu Kkr dhft;s A 

¼  ���¾ 14½  

14½  fuEufyf[kr leadksa dk ekud fopyu o fopj.k xq.kkad Kkr dhft;sA 

vad fo|kfFkZ;ksa dh la[;k 

10 ls de 12 

20 ls de 30 

30 ls de 65 

40 ls de 107 

50 ls de 202 

60 ls de 222 

70 ls de 230 

¼  � ¾ 13-9] C.V. ¾ 37-3%½ 
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15½  vkidks ,d fo'ks"k uxj esa 100 O;fä;ksa }kjk miHkksx fd, x, fctyh ds 
fdyksokV ?kaVksa ls lEcaf/kr lead fn;s x, gSa % 

mi;ksx fd;s x, fd ok ?ka miHkksäkvksa dh la[;k 

0 fdUrq 10 ls de 6 

10 fdUrq 20 ls de 25 

20 fdUrq 30 ls de 36 

30 fdUrq 40 ls de 20 

40 fdUrq 50 ls de 13 

1½ lekarj ek/;]  

2½ ekud fopyu] rFkk  

3½ foLrkj ftlesa chp ds 50% miHkksäk vkrs gSa] ifjdfyr dhft;sA  

¼  ¼1½ 25-9] ¼2½ 10-96] ¼3½ 17-6 ls 34½ 

16½  ,d NksVs uxj esa QqVdj nqdkuksa }kjk vftZr ykHk ds laca/k esa ,d losZ{k.k 
fd;k x;kA fuEu ifj.kke çkIr gq,A 

ykHk ¼+ +½/gkfu ¼&½ 
¼000 #- esa½ 

nqdkuksa dh la[;k 

 

&4 ls & 3 4 

&3 ls & 2 10 

&2 ls & 1 22 

&1 ls  0 28 

0 ls 1 38 

1 ls 2 56 

2 ls 3 40 

3 ls 4 24 

4 ls 5 18 

5 ls 6 10 

ifjdfyr dhft,%  

1½  ,d QqVdj nqdku }kjk vftZr vkSlr ykHk]  

2½  lkjh nqdkuksa }kjk vftZr dqy ykHk  

3½  ykHk dk fopj.k xq.kkadA 

¼  ¼1½  1348 :- ¼2½ 3]37]000 :- ¼3½ 152-8%)  
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17½ ,d QSDVjh A vkSj B nks çdkj ds fctyh ds ySEiksa dk mRiknu djrh 
gSaA muds thou ls lEcaf/kr ,d ç;ksx esa] fuEufyf[kr ifj.kke çkIr gq, % 

 thou dh yEckbZ 
¼?kaVksa esa½ 

 

dSEiksa dh la[;k 

A 
dSEiksa dh la[;k 

B 

500 & 700 5 4 

700&900 11 30 

900 &1100 26 12 

1100 & 1300 10 9 

1300&1500 8 6 

fopj.k xq.kkad dk ç;ksx djds nksuksa çdkj ds ySEiksa ds thou dh pjrk 
dh ¼Variability½ rqyuk dhft;sA 

¼  C.V. ¼A½ ¾ 21-64% C.V. ¼B½ ¾ 23-41%½  

18½  ,d gh çdkj ds dk;Z esa yxh gqbZ nks QSDVfj;ksa A rFkk B esa vkSlr 
lkIrkfgd osru dk ekudA 

fopyu fuEu çdkj gS % 

QSDVjh 

 

vkSlr lkIrkfgd 
etnwjh ¼#-½ 

etnwjh dk ekud 
fopyu ¼#-½ 

Jfedksa dh la[;k 

 

A 460 50 100 

B 490 40 80 

i½  dkSu lh QSDVjh lkIrkfgd etnwjh ds :i esa vf/kd jkf'k nsrh gS\  

ii½  dkSu lh QSDVjh etnwjh ds caVu esa vf/kd pjrk fn[kkrh gS \  

iii½  bu nksuksa QSDVfj;ksa ds dqy Jfedksa dh etnwjh dk la;qDr lekarj 
ek/; o ekud fopyu D;k  gS ? 

¼  i½ QSDVjh A 

ii½  C. V. ¼A½ ¾ 10-87%,  C.V. ¼B½ ¾ 8-16% 

iii½  x12 ¾ 47-33 #i;s] ��� ¾ 49-19 #i;s 

19½ 20 enksa ds lekarj ek/; o ekud fopyu Øe”k% 20 o 5 ik, x,A fdUrq 
ifjdyu djrs le; en 13 dks xyrh ls 30 i<+ fy;k x;k gSA “kq) 
lekarj ek/; o ekud fopyu Kkr dhft,A 

 (  AM = 19.15; � = 4.66) 
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20½ 50 vkSj 100 nks enksa okys izfrn”khZ  dk ek/; 54-1 rFkk 50-3 gS ,oa ekud 
fopyu 8 rFkk 7 gSaA 150 en okys izfrn”kZ tks bu nks izfrn”kksZ dks tksM+us 
ls curk gSa muds fy, ek/; ,oa ekud fopyu dk ifjdyu djsaA 
(  ����= 51.57,  ���   =  7.56) 

  ;s ç'u o vH;kl vkidks bdkbZ dks vf/kd vPNh rjg le>us esa lgk;d 
gksaxsA buds mÙkj fy[kus dk ç;Ru dhft;sA ijarq vius mÙkj 
fo'ofo|ky; dks u HkstsaA ;s dsoy vkids vH;kl ds fy, gSaA 
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15-0 mís'; 

15-1  çLrkouk  

15-2  ljy lglaca/k 

15-2-1  vFkZ  

15-2-2 çdh.kZ vkjs[k  

15-3 lglaca/k xq.kkad  

15-3-1 dky fi;lZu dk lglaca/k xq.kkad  

15-3-2 Lih;jeSu dk dksfV lglaca/k  

15-4 lkjka'k  

15-5  'kCnkoyh  

15-6  cks/k ç'uksa ds mÙkj  

15-7  Loij[k ç'u  

15-8  lanHkZ iqLrdsa 

bl bdkbZ esa i<+us ds i'pkr~ vki bl ;ksX; gks ldsaxs fd %  

• laglaca/k dh ladYiuk dks le> ldsa( 

• nks pjksa ds chp laca/k dks Li"V djus ds fy, çdh.kZ vkjs[kksa dk ç;ksx dj ldsa(  

• nks pjksa ds chp ljy vkSj dksfV lglaca/k xq.kkadksa dk vfHkdyu dj ldsa( 

• lglaca/k xq.kkad ds egRo ds fy, ijh{k.k dj ldsa(  

vHkh rd fiNyh bdkb;ksa esa dsoy ,d pj laca/kh vkadM+ksa ds lk[kdksV T;ku ds 
laca/k esa gh fopkj fd;k x;kA vU; vusd fLFkfr;ksa esa fu.kZ; ysus okyksa dks nks ;k 
mlls vf/kd pjksa esa laca/k ij fopkj djuk gksrk gSA mnkgj.kkFkZ fdlh daiuh ds 
fcØh eSustj dks ,slk yx ldrk gS fd çR;sd eghuksa esa ,d leku fcØh ugh gks 
jgh gSA mls ;g Hkh ekywe gS fd daiuh dk foKkiu O;; vyx&vyx o"kksaZ esa 
vyx vyx eki esa gksrk gSA bl eSustj dks ;g tkuus ds çfr :fp gks ldrh gS 
fd D;k fcfØ;ksa vkSj foKkiu O;;ksa ds chp dksbZ laca/k gSA eSustj ;fn 
lQyrkiwoZd bl laca/k dks Li"V dj lds rks blds ifj.kke dk ç;ksx og viuh 
daiuh ds fy, HkyhHkkafr vk;kstu djus esa dj ldrk gS rFkk çrhixeu rduhdksa 
dh lgk;rk ls çR;sd o"kZ dh fcfØ;ksa ds laca/k esa iwokZuqeku yxkus esa dj ldrk 
gSA mlh çdkj gks ldrk gS fd dksbZ vuqla/kkudrkZ ;g tkuuk pkgs fd vuqla/kku 
,oa fodkl ij QeZ }kjk fd, tk jgs O;;ksa dk mlds okf"kZd ykHkksa ij D;k çHkko 
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iM+rk gS rFkk dher lwpdkad ¼price index) vkSj Ø; 'kfä ds chp D;k laca/k gS] 
vkfnA buds chp ;fn dksbZ laca/k gksrk gS rks dgk tkrk gS fd pjksa ds chp ?kfu"B 
laca/k gSA bl [kaM esa ge f}pj fo”ys’k.k ds lglac/k dk v/;;u djsxsa vkSj ljy 
jSf[kd izfrixeu dks vxyh bdkbZ 16 esa “kkfey fd;k x;k gSA 

*f}pj* “kCn dk mi;ksx ml fLFkfr dk o.kZu djus ds fy, fd;k tkrk gS ftles 
izR;sd O;fDr ;k vkbVe ij nks fo”ks’krkvksa dks ekik tkrk gSA ;g fo”ks’krk,¡ pj 
}kjk n”kkZbZ tkrh gSA 

;fn nks pj] tSls x vkSj y ,d gh fn'kk es ;k foifjr fn'kkvksa esa vyx&vyx ;k 
,d gh lkFk tkrs gSa rks dgk tkrk gS os ijLij lacaf/kr gSA bl çdkj lglaca/k ls 
vk'k; gksrk gS pjksa ds chp laca/k dk gksukA çk;% dqN çdkj ds pjksa ds chp laca/k 
ns[kk tkrk gSA mnkgj.kkFkZ] vk; vkSj O;;] vuqifLFkrrk ¼absenteeism½ vkSj 
mRiknu] foKkiu O;;ksa vkSj fcfØ;ksa vkfn ds chp laca/k gksrk gSA bl çdkj dk 
laca/k lsV ,d ds pjksa dh rqyuk es nwljs çdkj ds lsV ds pjksa esa fHkUu çdkj dk 
gks ldrk gSA çdh.kZ vkjs[kksa dh lgk;rk ls ,sls dqN laca/kksa ds laca/k esa foospu 
djus dk ç;kl fd;k tk,xkA 

(Scater Diagram) 

tc vkadM+ksa ds fofHkUu lsVksa dks ,d vkys[k ¼graph½ ij vkysf[kr fd;k tkrk gS 
rks ifj.kke gksrk gSA ,d çdh.kZ vkjs[k cgqr gh egRoiwZ.k nks izdkj dh lwpuk 
iznku djrk gSA çFke] pjksa ds chp ge ,d ,sls Lo:i ns[k ldrs gSa ftlls irk 
pyrk gS fd pjksa ds chp dksbZ laca/k gS ;k ughaA f}rh;] pjksa ds chp ;fn laca/k gS 
rks gesa ;g Hkh Kkr gks ldrk gS fd og laca/k fdl izdkj dk gS ¼?kukRed ;k 
_.kkRed laca/k½ çdh.kZ vkjs[k fofHkUu çdkj ds laca/kksa dks fn[kk ldrk gS uhps 
fp= 15-1 esa ,sls dqN fof'k"V çdkj ds Lo:iksa dks çLrqr fd;k x;k gS tks nks pjksa 
ds chp ds fofHkUu lglaca/kksa dks fn[kkrs gSaA 

 

 

 

 

Y Y
r = 1 r = –1 

(a) 
Perfect Positive Correlation 

(b) 
Perfect Negative Correlation 

X X 
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;fn pj x vkSj y ,d gh fn'kk esa tkrs gSa ¼vFkkZr nksuksa gh c<+rs gSa ;k nksuksa gh 
?kVrs gSa½ rks buds chp ds laca/k positive correlation  
dgk tkrk gS ¼fp= 15-1 ¼a½ vkSj ¼c½ blds foijhr ;fn x vkSj y pj foifjr 
fn'kkvksa esa tkrs gSa ¼vFkkZr~ pj x ?kVrk gS vkSj y c<+rk gS ;k blds mYVk gksrk gS½ 
rks buds chp ds laca/k dks negative correlation  dgk 
tkrk gSA ¼fp= 15-1 ¼b½ vkSj ¼d½½A  pj x es gq, fdlh ifjorZu dk ;fn y ij 
dksbZ izHkko iM+rk] rks buds chp ds laca/k dks laca/kijd ,oa ço`fÙk fo'ys"k.k 

Un-correlated  dgk tkrk gS ¼fp= 15-1 ¼f½½A ;fn pj esa ifjorZuksa 
dh ek=k mlds vuq:i dh ek=k esa ifjorZuksa ds vifjorhZ vuqikr ¼constant ratio½ 
esa gksrh gS rks muds chp ds laca/k dks linear-correlation  
dgk tkrk gS ¼fp= 15-1 ¼a½ ls ¼d½ rd½] vU;Fkk bls non-linear

curvilinear correlation dgk tkrk gS ¼fp= 15-1 ¼e½½A 
D;ksafd vkadM+ksa ds fo'ys"k.k ds fy, vkjSf[kd lglaca/k dh eki djuk vR;f/kd 
tfVy gS vr% vkerkSj ij ;g eku fy;k tkrk gS fd nks pjksa ds chp dk laca/k 
jSf[kd çdkj dk gSA 

 

(c) 
Positive Correlation 

(d) 
Negative Correlation 

X 

Y
Y

X 

r < 0 
r > 0 

(e) 
Non-linear Correlation 

(e) 
No Correlation 

YY

X X 

 15.1 : Possible Relationships Between Two Variables, X and Y 
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;fn laca/k dsoy nks pjksa rd gh lhfer jgrk gS rks bls 
correlation
rjg ls fuEufyf[kr mnkgj.k }kjk le>k tk ldrk gS ftlesa fdlh daiuh ds 
foKkiu O;; dk laca/k mldh fcØh ds lkFk fn[kk;k x;k gSA

 15.1 : 

Years 1995

(X) 

6

  
(Y) 

60

daiuh ds fcØh eSustj dk nkok gS fd fcØh dh ek=k esa ifjorZu gksus dk dkj.k 
;g gS fd fcØh foHkkx lnk gh vius foKkiu O;;ksa esa ifjorZu djrk jgk gSA og 
;g fuf'pr :i ls tkurk gS fd foØh vkSj foKkiu ds chp laca/k gS ijUrq mls 
;g irk 

fp= 15-1 esa ftu fofHkUu ifjfLFkfr;ksa dks fn[kk;k x;k gS os fdlh daiuh dh foØh 
vkSj foKkiu O;; ds chp ds lHkh laca/kksa ds o.kZu dh laHkkoukvksa dks fn[kkrh gSA 
leqfpr laca/k ds fu/kkZj.k ds fy, lkj.kh 
gq, gesa fp= 

 

 

   
(R

s. 
C

ro
re

) 

 
 

;fn laca/k dsoy nks pjksa rd gh lhfer jgrk gS rks bls 
correlation  dgk tkrk gSA dh ladYiukvksa dks lcls vPNh 
rjg ls fuEufyf[kr mnkgj.k }kjk le>k tk ldrk gS ftlesa fdlh daiuh ds 
foKkiu O;; dk laca/k mldh fcØh ds lkFk fn[kk;k x;k gSA

15.1 : 
Advertising Expenses and Sales Data (Rs. in crore)

1995 1996 1997 1998 1999 2000 2001

6 5 5 4 3 2 2 

60 55 50 40 35 30 20 

daiuh ds fcØh eSustj dk nkok gS fd fcØh dh ek=k esa ifjorZu gksus dk dkj.k 
;g gS fd fcØh foHkkx lnk gh vius foKkiu O;;ksa esa ifjorZu djrk jgk gSA og 
;g fuf'pr :i ls tkurk gS fd foØh vkSj foKkiu ds chp laca/k gS ijUrq mls 
;g irk ugha gS fd ;g laca/k fdl çdkj dk gSA 

1 esa ftu fofHkUu ifjfLFkfr;ksa dks fn[kk;k x;k gS os fdlh daiuh dh foØh 
vkSj foKkiu O;; ds chp ds lHkh laca/kksa ds o.kZu dh laHkkoukvksa dks fn[kkrh gSA 
leqfpr laca/k ds fu/kkZj.k ds fy, lkj.kh 15-1 esa fn, x, ekuksa dks /;ku esa j[krs 
q, gesa fp= 15-2  esa fn[kk, x, çdh.kZ vkjs[k dks cukuk gksxkA

 

   
(R

s. 
C

ro
re

) 

60 
 
50 
 

 
40 
 

 
30 
2 

 
20 
 
10 
 

 0 
        1           2       3       4      5  

(Rs. Crore) 

;fn laca/k dsoy nks pjksa rd gh lhfer jgrk gS rks bls simple 
dh ladYiukvksa dks lcls vPNh 

rjg ls fuEufyf[kr mnkgj.k }kjk le>k tk ldrk gS ftlesa fdlh daiuh ds 
foKkiu O;; dk laca/k mldh fcØh ds lkFk fn[kk;k x;k gSA 

A Company’s 
and Sales Data (Rs. in crore)) 

2001 2002 2003 2004 

 1.5 1.0 0.5 

 15 11 10 

daiuh ds fcØh eSustj dk nkok gS fd fcØh dh ek=k esa ifjorZu gksus dk dkj.k 
;g gS fd fcØh foHkkx lnk gh vius foKkiu O;;ksa esa ifjorZu djrk jgk gSA og 
;g fuf'pr :i ls tkurk gS fd foØh vkSj foKkiu ds chp laca/k gS ijUrq mls 

1 esa ftu fofHkUu ifjfLFkfr;ksa dks fn[kk;k x;k gS os fdlh daiuh dh foØh 
vkSj foKkiu O;; ds chp ds lHkh laca/kksa ds o.kZu dh laHkkoukvksa dks fn[kkrh gSA 

esa fn, x, ekuksa dks /;ku esa j[krs 
esa fn[kk, x, çdh.kZ vkjs[k dks cukuk gksxkA 

 
    6 
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 fp= 15-2 bl ckr dh vksj funsZ'k djrk gS fd foKkiu O;; vkSj foØ; ds chp 
jSf[kd ¼/kukRed½ laca/k gSA ijUrq bl laca/k dh 'kfä Kkr ugha gS vFkkZr~ ;g 
fu/kkZfjr djuk vHkh 'ks"k gS fd fdlh ljy js[kk ds fcUnqvksa ds fdruk lehi ;s 
dgka rd fxjrh gSA nks pjksa ¼;gka fcØh vkSj foKkiu O;;½ ds chp ds jSf[kd laca/k 
dh 'kfä ds ek=kRed eki dks lglaca/k xq.kkad ¼correlation coefficient½ dgk 
tkrk gSA vr% vxys ifjPNsn esa ge lglaca/k ds xq.kkad ds fu/kkZj.k dh fof/k;ksa ds 
laca/k esa v/;;u djsaxsA vkb, vU; mnkgj.k ls le>rs gaSA 

,d f'k{kd dh #fp d{kk ds 20 fo|kfFkZ;ksa dh lkaf[;dh rFkk 
vFkZ'kkL= esa ;ksX;rk ds laca/k dk v/;;u djuk gks ldrh gSA blds fy, og 
fiNyh v/kZ&l=h; ijh{kk esa bu fo|kfFkZ;ksa }kjk bu fo"k;ksa esa çkIr vadksa ds vkadM+s 
ladfyr djrk gSA bl çdkj ds dqN vkadM+s lkj.kh 15-2 esa çLrqr fd, x, gSaA 

Øe 
la[;k 

izkIr vad Øe 
la[;k 

izkIr vad 
lkaf[;dh vFkZ'kkL= lkaf[;dh vFkZ'kkL= 

1 82 64 11 76 58 
2 70 40 12 76 66 
3 34 35 13 92 72 
4 80 48 14 72 46 
5 66 54 15 64 44 
6 84 56 16 86 76 
7 74 62 17 &I 52 
8 84 66 18 60 40 
9 60 52 19 82 60 

10 86 82 20 90 60 

bl çdkj ds vkadM+ksa dk vkys[kh fu:i.k ,d mi;ksxh fof/k gS] tksfd nks pjksa ds 
chp laca/k dh ç—fr rFkk :i ds v/;;u esa lgk;d gksrh gSA vkys[kh fu:i.k 
}kjk ;g irk fd;k tk ldrk gS fd D;k pjksa esa v/;;u djus yk;d dksbZ laca/k 
gS ;k ugha] vxj gS rks D;k og jSf[kd gS ;k vjSf[kdA blds fy, eku yhft, ge 
lkaf[;dh esa çkIr vadksa dks X ls lwfpr djrs gSa rFkk vFkZ'kkL= esa çkIr vadksa dks 
Y ls lwfpr djrs gSa rFkk lkj.kh ds vkadM+ksa dks X] Y lery ij vafdr djrs 
gSaA bl dk;Z ds fy, ge fdldks X rFkk fdldks Y ysa] dksbZ vFkZ ugha j[krkA 
bl çdkj ds vadu dks scatter diagram  dgrs gSaA fp= 15-3 esa 
lkj.kh 15-2 ds vkadMksa dk çdh.kZ vkjs[k fn;k x;k gSA 

lkj.kh 15-2 vkSj fp= 15-3 esa dh tkap }kjk ;g irk pyrk gS fd X rFkk Y esa 
/kukRed laca/k gS vFkkZr X ds cM+s eku Y ds cM+s ekuksa ds lkFk rFkk X ds NksVs 
eku] Y ds NksVs ekuks ds lkFk lgpkjh gSaA blds vfrfjä] fcanqvksa ,d ljy js[kk 
ds nksuksa vksj çdh.kZ fn[kkbZ nsrs gSaA vr% X rFkk Y ds chp jSf[kd laca/k çrhr 
gksrk gS] ysfdu ;g laca/k iw.kZ ¼perfect½ ugha gS] D;ksafd bl çdkj ds laca/k esa 
fopyu ekStwn gSA okLro esa] bl jSf[kd laca/k dh 'kfä dk ifjeki çkIr djuk 
cM+k gh mi;ksxh gksxkA 
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  bl lw= dk ç;ksx ml fLFkfr esa fd;k tkrk gS tc x vkSj y iw.kkaZd 
¼integers½ gksrsA  

2) 

� =
∑�� −  ∑�. ∑�

�

�∑�� − (∑�)�

�  �∑�� − (∑�)�

�

 

lglaca/k dh ek=k dh eki djus ds fy, mnkgj.kksa dks ysus ds iwoZ dqN 
fuEufyf[kr egRoiw.kZ ckrksa ij /;ku nsuk mfpr gksxkA 

i½  ‘r’ ,d vfce la[;k ¼dimension less number½ gS ftldk la[;kRed eku 
¼numerical value½+ +1 ls &1 ds chp gSA eku +1 iw.kZ /kukRed lglaca/k 
dks çLrqr gS tc fd &1 iw.kZ _.kkRed lglaca/k dks çLrqr djrk gSA eku 0 
¼'kwU;½ lglaca/k ds vHkko dks çLrqr djrk gSA fp= 15-1 esa vusd çdh.kZ 
IykVksa dks lglaca/k xq.kkad ds fy, laxr ekuksa ¼corresponding values½ ds 
lkFk fn[kk;k x;k gSA 

ii½  lglaca/k dk xq.kkad ,d la[;kek= ¼pure number½ vkSj pjksa dh eki dh 
bdkb;ksa ls Lora= gSA 

iii½  x vkSj y ekuksa ds mn~xe vkSj Ldsy esa fdlh Hkh çdkj ds ifjorZu ls 
lglaca/k xq.kkad Lora= gSA 

 lglaca/k ds ifj.kkeksa dh O;k[;k djrs gq, lko/kkuh j[kuh pkfg,A ;|fi 
foKkiu esa fdlh Hkh çdkj ds ifjorZu ls fcØh esa Hkh ifjorZu gks ldrk gS] ijUrq 
bl rF; ls fd ;s nksuksa gh pj ijLij lacaf/kr gS bl ckr dh dksbZ xkjaVh ugha 
gksrh fd buds chp dk;Zdkj.k ¼cause and effect½ dk laca/k gSA vlacaf/kr fn[kus 
okys nks pjksa ds chp vR;ar ?kfu"B laca/k gks ldrk gSA 

mnkgj.kkFkZ] fuEufyf[kr ds chp lglaca/k dh ek=k cgqr vf/kd ns[kus esa vk ldrh 
gS ¼i½ O;fä;ksa dk Åaps dn dk gksuk vkSj mudh vk; ds chp] ;k O;fä;ksa ds ,d 
lewg ds twrksa ds vkdkj vkSj muds }kjk çkIr vad ds chp] gkykafd buds chp 
fdlh laca/k ds gksus dh dYiuk djus dh laHkkouk vkerkSj ij ugha gksrhA vlacaf/kr 
fn[kus okys ,sls nks pjksa ds chp tc lglaca/k gksrk gS rc bls 

 ¼spurious or non sense correlation½ dgk tkrk gSA vr% feF;k lglaca/k 
ds vk/kkj fu"d"kksaZ dks fudkyus ls cpuk pkfg;sA 

lkj.kh 15-1 esa fn[kk, x, ,d daiuh ds 10 o"kksaZ ds nkSjku foKkiu 
O;; ¼X½ vkSj mldh fcØh ¼Y½ ds vkadM+ksa dk mnkgj.k ysdj bu nks pjksa ds chp 
lglaca/k xq.kkad dks fu/kkZfjr djus dk ç;kl uhps fd;k tk jgk gSA 
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Advertisement 
Expenditure 

Rs. (X) 

Sales Rs. 
(Y) 

XY X2 Y2 

6 60 360.0 35 3600 

5 55 275.0 25 3025 

5 50 250.0 25 2500 

4 40 160.0 16 1600 

3 35 105.0 9 1225 

2 30 60.0 4 900 

2 20 40.0 4 400 

1.5 15 22.5 2.25 225 

1.0 11 11.0 1 121 

0.5 10 5.0 0.25 100 

∑X = 30 
∑Y = 

326 
∑XY = 
1288.5 

∑X2 = 
122.50 

∑Y2 = 13696 

ges Kkr gS fd 

� =
∑�� −  ∑(�)∑(�)

�

�∑�� − (∑�)�

�  �∑�� − (∑�)�

�

 

 

=
 1288.5 − (30)(326)

10

�122.5 − (30)�

10  �13696 − (326)�

10

=
310.5
315.7

 

=0.9835 

r ¾ 0-9835 dk ifjdfyr xq.kkad fn[kkrk gS fd fcfØ;ksa vkSj foKkiu O;;ksa ds chp 
laca/k dh ek=k cgqr cgqr vf/kd gSA bu fof'k"V leL;k ds fy, ;g crkrk gS fd 
foKkiu O;; esa of̀) ds QyLo:i fcØh esa Hkh o`f) dh laHkkouk gks ldrh gSA 
blls x.kuk dk ifj.kke ;fn _.kkRed ;k /kukRed :i esa vkadM+ksa dk l'kä 
lglaca/k fn[kkrk gS rc vkadM+ksa ds fy, lcls vf/kd mi;qä js[kk iwokZueku ds 
fy, mi;ksxh gksxhA ¼blds laca/k esa ljy jSf[kd çrhixeu bdkbZ 16 esa foospu 
fd;k x;k gSA½ 

 % mnkgj.k 2 esa fn, x, vkadM+ks ls lglaca/k xq.kkd dk ifjdyu 
dhft,A 
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X Y X2 Y2 ������ 
1 82 64 6724 4096 5248 
2 70 40 4900 1600 2800 
3 34 35 1156 1225 1190 
4 80 48 6400 2304 3840 
5 66 54 4356 2916 3564 
6 84 56 7056 3136 4704 
7 74 62 5476 3844 4588 
8 84 66 7056 4356 5544 
9 60 52 3600 2704 3120 

10 86 82 7396 6724 7052 
11 76 58 5776 3364 4408 
12 76 66 5776 4356 5016 
13 92 72 8464 5184 6624 
14 72 46 5184 2116 3312 
15 64 44 4096 1936 2816 
16 86 76 7396 5776 6536 
17 84 52 7056 2704 4386 
18 60 40 3600 1600 2400 
19 82 60 6724 3600 4920 
20 90 60 8100 3600 5400 

1502 1133 116292 67141 87450 

lkj.kh 15-4 ls] ge ns[krs gS fd  

�� =
ΣX

N
=

1502

20
=  75.1; 

�� =
ΣY

N
=

1133

20
= 56.65; 

σ� =
1
N

�Σ�� −
(Σ�)�

�
 =

1
20

�116292 −
(1502)�

20
= √174.59; = 13.21; 

σ� =
1
N

�Σ�� −
(Σ�)�

�
 =

1
20

�67141 −
1133�

20
= √147.83; = 12.16; 

σ�y =
1
N

�Σ�� −
(ΣX)(ΣY)

N
� =  

1
20

 �87450 −
1502 × 1133

20
� = 118.09 

bl izdkj lw= dk iz;ksx djus ij 

� =
σ��

σ� σy
 

r =
118.09

13.21 × 12.16
= 0.735 
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vc vU; lw= dk iz;ksx djrs gSaA 

� =
∑XY − (ΣX)(ΣY)

N

�Σ�� − (Σ�)�

�  �Σ�� − (Σ�)�

�  
 

r =
87450 − 1502 × 1133

��11292 − (1502)�

20 � ��67141 − (1133)�

20 �
 

= 0.735 

bl izdkj ge ns[krs gSa fd nksukas gh lw= ls ,d gh lglaca/k xq.kkad r fudyrk gSA  

vc vki Lo;a gh tk¡p ldrs gS fd lglaca/k xq.kkad (r) dk ogh eku lw= ¼1½ 
ftldh ppkZ igys dh x;h gS ls Kkr dh tk ldrh gSA blfy, lkj.kh 15-4 esa 
fn, x, ekuksa dks fuEufyf[kr ik¡p LrEHkksa ls izkIr dj ldrs gSA 

i)     (� − ��) =  ��;  

ii)     � − �� = ��;  

iii)    ��� ;  

iv)    ��� ; 

v) ���� 

Spearman’s Rank 
Correlation

Åij ftl dkyZ fi;lZu ds lglaca/k xq.kkad ds laca/k esa foospu fd;k gS og mu 
fLFkfr;ksa esa mi;qä fl) ugha gksrk tc v/;;u dh tk jgh ifj?kVuk 
¼phenomenon½ dh çR;{k ek=kRed eki laHko ugha gksrhA dHkh&dHkh gesa nks 
dksfV&Øeksa ¼rank orderings½ tSls nks lk/kkj.k ekiØfer pjksa ¼sealed variables½ 
ds chp ds laca/k dh ek=k dk ijh{k.k djuk gksrk gSA mnkgj.kkFkZ ge dk;Zdq'kyrk] 
fu"iknu] çfrLi/khZ ?kVukvksa] vfHkof̀Ùkd losZ{k.kksa ¼attitudinal survey½] vkfn dk 
v/;;u dj ldrs gSaA ,slh fLFkfr;ksa esa nks pjksa X vkSj Y dh dksfV;ksa ds chp 
laca/k dh ek=k dks Kkr djus dh fof/k dksfV lglaca/k ¼Rank Correlation½ dgh 
tkrh gSA bls us fodflr fd;kA blds xq.kkad dks fuEufyf[kr 
lw= }kjk O;ä fd;k tkrk gSA 

� = 1 −
6∑��

�� −  �
 

tgka N ¾ dksfV;ksa dh la[;k] vkSj ∑�� ¾ nks pjksa dh dksfV;ksa ds chp varj ds 
oxZA 

dksfV lglaca/k xq.kkad ds vfHkdyu ¼Computation½ dks fuEufyf[kr mnkgj.k }kjk 
Li"V fd;k tk ldrk gSA 
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 fdlh daiuh ds lsYleSu dks ,d ekg dk çf'k{k.k fn;k x;kA 
çf'k{k.k ds i'pkr~ çfrn'kZ ds vk/kkj ij 10 lsYleSuksa dk ijh{k.k fd;k x;k ftUgsa 
muds çf'k{k.k ds fu"iknu ds vk/kkj ij dksfV çnku dh xbZA mlds i'pkr~ mUgsa 
vius&vius {ks=ksa esa fu;qä fd;k x;kA NS eghuksa ds i'pkr~ muds foØ; ds vk/kkj 
ij mUgsa dksfV çnku dh xbZ muds chp laca/k dh ek=k dks Kkr dhft,A 

Salesmen: 1 2 3 4 5 6 7 8 9 10 

Ranks in training 
(X): 

7 1 10 5 6 8 9 2 3 4 

Ranks on sales 
Peformance (Y): 

6 3 9 4 8 10 7 2 1 5 

 

Salesmen Ranks 
Secured in 
Training 

X 

Ranks 
Secured on 

Sales 
Y 

Difference in 
Ranks 

D = (X–Y) 

D2 

1 7 6 1 1 
2 1 3 –2 4 
3 10 9 1 1 
4 5 4 1 1 
5 6 8 –2 4 
6 8 10 –2 4 
7 9 7 2 4 
8 2 2 0 0 
9 3 1 4 4 

10 4 5 –1 1 
    ∑D2 = 

24 

Lih;jeSu dk lw= iz;ksx djus ij ge ikrs gSa fd 

� = 1 −
6∑��

�� −  �
=  1 −

6∑24
10� −  10

 

    = 1 −
144
990

= 0.855 

ge dg ldrs gSa lsYleSuksa ds çf'k{k.k vkSj muds foØ; fu"iknu ds chp ?kukRed 
lglaca/k ¼positive correlation½ dh ek=k cgqr vf/kd gSA  
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15.6: Rank of 10 candidates by two Examiners. 

S.No. Rank Given by Difference  
 Examiner 1 Examiner 2 �� ��

 � 
1 6.0 6.5 –0.5 0.25 
2 2.0 3.0 –1.0 1.00 
3 8.5 6.5 2.0 4.00 
4 1.0 1.0 0.0 0.00 
5 10.0 2.0 8.0 64.00 
6 3.0 4.0 –1.0 1.00 
7 8.5 9.5 –1.0 1.00 
8 4.0 5.0 –1.0 1.00 
9 5.0 8.0 –3.0 9.00 

10 7.0 9.5 –2.5 6.25 
   ∑�� = 0 ∑��

 � = 87.50 

dkyZ fi;lZu ds lglaca/k xq.kkad dh Hkkafr] Lih;jeSu dksfV lg laca/k esa dksfV;ksa 
dk iw.kZ esy gS rks eku $1 vkSj iw.kZr;k esy u gksus dh fLFkfr esa eku &1 vkSj 
dksfV;ksa ds chp laca/k u gksus dh fLFkfr esa 'kwU; eku dks O;ä djsxkA  

dHkh dHkh xq.kkRed ifj?kVuk (qualitative phenomenon½ laca/kh vkadM+sa dksfV;ksa esa 
miyC/k ugha gksrs ijUrq eku miyC/k gksrs gSaA ,slh fLFkfr esa ;g vko';d gksrk gS 
fd og eku ¼value½ dks dksfV çnku djsA 1 ds :i esa vf/kdre eku ysdj ;k 1 
ds :i esa U;wure eku ysdj dksfV çnku dh tk ldrh gSA ijUrq nksuksa gh pjksa dh 
fLFkfr;ksa esa ,d gh tSlh fof/k dk ç;ksx djuk pkfg,A 

dHkh&dHkh igyh vkSj/;k nwljh Jsf.k;ksa esa nks ;k mlls vf/kd dksfV ds chp VkbZ 
gks tkrh gSA mnkgj.kkFkZ] eku ysrs gSa fd ;fn nks oLrqvksa dk ewY; leku gS vkSj 
ge ekurs gS fd ,d dh dksfV 4 gS rks ,slh fLFkfr esa lacaf/kr nks çs{k.kksa dks 4th  
Fkh dksfV çnku djus ds LFkku ij bu nksuksa esa ls çR;sd çs{k.k dks 4-5 ¼4+$5/2½ 
nsus gSa% vc ,d mnkgj.k ls ge le>us dk iz;kl djasxs fd ;fn vkadM+sa eku esa 
fn;s x;s gksa rks mUgsa dksfV fdl izdkj iznku djsa vkSj dksfV lglaca/k dh x.kuk 
djsaA bl mnkgj.k ls ge ;g Hkh le>saxs fd tc Js.kh esa inksa dk eku leku gks 
rc dksfV dSls iznku djsaA 

fuEufyf[kr vkadM+ksa ls] tks fd 10 Nk=ksa ds lewg vkSj muds vadksa ds 
izfr”kr ls lacaf/kr gS] dk dksfV lglaca/k Kkr djsaA 

Roll Nos. of the 
Students 

21 22 23 24 25 26 27 28 29 30 

% of marks in statistics  45 66 55 45 80 75 50 55 60 45 
% of marks in 
Accountancy 

70 81 75 75 70 85 65 80 45 60 

mijksDr vkadM+sa vadksa ds izfr”kr esa fn;s x;s gS ukfd dksfV;ksa esaA vr% dksfV 
lglaca/k dh x.kuk ds fy;s igys ge ekuksa dks dksfV iznku djsaxsA tSlk fd ge 
igys Hkh ppkZ dj pqds gS] dksfV;k¡ ;k rks vf/kdre eku ;k fQj U;wure eku ds 
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 vuqlkj iznku dh tk ldrh gSaA ;gk¡ bl mnkgj.k esa geus dksfV;k¡ vf/kdre ls 
U;wure eku ds vuqlkj iznku dh gSA lk/kkj.kr;k] blh izdkj dksfV iznku djrs 
gSaA 

Roll 
Nos. 

% of 
marks 

in 
statistics 

% of marks 
in 
Accountancy 

Ranks of 
% of 
marks in 
Statistics 

Ranks of 
Marks in 
Accountancy 

Difference 
in Ranks 
D 

�� 

21 45 70 9 6.5 2.5 6.25 
22 66 81 3 2 1 1.00 
23 55 75 5.5 4.5 1 1.00 
24 45 75 9 4.5 4.5 20.25 
25 80 70 1 6.5 −5.5 30.25 
26 75 85 2 1 1 1.00 
27 50 65 7 8 −1 1.00 
28 55 80 5.5 3 2.5 6.25 
29 60 45 4 10 −6 36.00 
30 45 60 9 9 0 0 

      Σ��= 103.00 

 � = 1 − ��Σ���
��� �

= 1 − ���
������

=  1 − ���
���

= 1 − 0.10 = 0.90 

lkaf[;dh ¼statistics)  esa izkIr vadks ds izfr”kr tks 80] 75] 66] 60 os dsoy ,d 
gh gSa vFkkZr~ bl izfr”kr vadksa dks ikus okys Nk= dsoy ,d&,d  gh gSaA vr% 1] 
2] 3 rFkk 4 dksfV iznku dh x;h gSA tcfd 55 izfr”kr vad ikus okys Nk= nks gSaA 
vr% 5 $ 6 dksfV dks ge nks ls Hkkx nsaxas ¼ 5 $ 6 ÷ 2 = 5-5½ vr% 5-5 dksfV 
55% izkIr djus okys nksuks Nk=ksa dks iznku dh x;h gS vr% dksfV 45% Hkh rhu 

ckj n”kkZ;k x;k gS vr% dksfV 
������

�
 dj fn;k x;k gSA bl izdkj dksfV 9 rhu 

ckj iznku dh x;h gSA 50% okys dks 7 dksfV iznku dh x;h gSA bl izdkj vki 
,dkmVaslh esa izkIr izfr”krksa ds lkeus iznku fd; x;s dksfV;ksa dks le> ldrs gSaA 

1½  dkyZih;lZu ds lw= dk ç;ksx djds vkB o"kksaZ ds nkSjku 'ks;jksa dh dher 
¼X½ vkSj fMcsapjksa dh dher ds chp laca/k dh ek=k dk vfHkdyu dhft,A  

Years: 1996 1997 1998 1999 2000 2001 2002 2003 
Price of Shares: 42 43 41 53 54 49 41 55 
Price of debentures: 98 99 98 102 97 93 95 94 

2½ mi;qZDr vH;kl ij /;ku nhft, rFkk “ks;jksa dh dher vkSj fMcsapjksa dh 
dher dks dksfV iznku dhft,A Lih;jeSu ds lw= dk iz;ksx djds laca/k dh 
ek=k Kkr dhft,A 
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bl bdkbZ esa lglaca/k ;k lkgp;Z] dh ewy ladYiukvksa] vFkZ vkSj rduhdksa ds 
laca/k esa foospu fd;k x;k gSA çdh.kZ vkjs[k Hkh fn, x, gSa ftuesa fofHkUu çdkj 
ds laca/kksa ds mnkgj.k fn, x, gSa] ftlesa dqN fof'k"V çdkj ds Lo:i fn, x, gSaA 
;fn pjksa dks çdh.kZ :i esa fn;k tkrk gS rks mldk vFkZ gksrk gS fd nks pjksa ds 
chp laca/k rks gS ijUrq dkyZ fi;lZu dk lglaca/k xq.kkad ¼r½ laca/k dh dksfV dh 
ek=k dks crkrk gSA lglaca/k xq.kkad 1-0 ds ftruk gh vf/kd lehi gksxk] nks pjksa 
ds chp dk jSf[kd laca/k mruk gh vf/kd –<+ gksxkA vkadM+ks ds fy, Lih;jeSu ds 
dksfV lglaca/k dks dksfV ds lkFk of.kZr fd;k x;k gSA vrr% pjkas dks dksfV iznku 
djus dh fof/k dk o.kZu fd;k x;k gSA 

Key Words

Correlation Analysis blls vFkZ nks ;k–fPNd pjksa ds 
chp lkgp;Z dk ifjeki gSA tks nks ;k–fPNd pj bl çdkj ds gSa fd ,d esa 
ifjorZu ls nwljs ls lacaf/kr rjhds ls ifjorZu gksrk gS rks budks lglacaf/kr dgrs 
gSaA tks pj Lora= gksrs gSa] os lglacaf/kr ugha gksrsA lglaca/k xq.kkad &1 rFkk  +1 
ds chp ,d la[;k gksrh gSA ;g çs{k.kksa ds cgqr ls ;qXeksa] ftudks fcanq ¼X, Y½ ls 
lwfpr fd;k tkrk gS] ls ifjdfyr fd;k tkrk gSA tc xq.kkad dk eku +1 gS rks 
bldk vFkZ iw.kZ /kukRed lglaca/k] xq.kkad dk eku &1 gS rks bldk vFkZ iw.kZ _.kkRed 
lglaca/k rFkk xq.kkad dk eku 0 gS rks bldk vFkZ dksbZ lglaca/k ugha gksrk gSA  

Rank Correlation Coefficient lh ifjfLFkfr;ksa esa 
pjksa dk eki çkIr djuk] lqfo/kktud vFkok de [kphZyk ugha gksrkA dbZ ckj rks 
;g laHko ugha gksrkA ,slh fLFkfr esa mudks Øe ds vuqlkj dksfVc) fd;k tkrk 
gSA bu ifjfLFkfr;ksa esa dksfV lglaca/k xq.kkad dk ç;ksx fd;k tk ldrk gSA tc 
pjksa esa vjSf[kd laca/k gks rks Hkh dksfV lglaca/k xq.kkad mi;qä gksrk gSA  

(Scatter Diagrams  ,slk vkjs[k gS tks nks pjksa X vkSj Y ds 
chp la;qä ifjorZu dks n'kkZrk gSA çR;sd O;f"V dks ,d fcanq }kjk fu:fir fd;k 
tkrk gS ftlds lk/kkj.k vk;rkdkj v{kksa ij funsZ'kkad] pjksa ds eku gksrs gSaA bl 
çdkj n çs{k.kksa dks leqPp;] vkjs[k ij n fcanq çnku djrk gSA bu fcanqvksa dk 
çdh.kZ X rFkk Y ds chp laca/k dks n'kkZrk gSA 

Answers to Check Your 
Progress/Exercises

  1- rk¾ & 0-071 

2-  R ¾ & 0-185 

Terminal 
Question/Exercises

1½  lglaca/k 'kCn ls vki D;k le>rs gSa\ çdh.kZ vkjs[k dh lgk;rk ls fofHkUu 
çdkj ds lglaca/k esa varj crkb,A  
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 2½  dkyZfi;lZu lglaca/k xq.kkad vkSj Lih;jeSu ds dksfV lglaca/k xq.kkad ds chp 
varj dks Li"V dhft,A fdu fLFkfr;ksa esa Lih;jeSu dk xq.kkad dkyZfi;lZu 
ds xq.kkad ls- Js"B ekuk tkrk gS\  

3½ mnkgj.k ds lkFk pjksa dks dksfV iznku djus dh fof/k dh O;k[;k dhft;s] 
tc vkWdM+ksa ds fy, fn, gq, ekuksa esa ls dqN eku ,d leku gksaA 

4½ ifr vkSj iRuh dh vk;q ds fy, lglaca/k xq.kkad dk ifjdyu dhft,A  

ifr dh vk;q% 23 27 28 29 30 31 33 35 36 39 

iRuh dh vk;q% 18 22 23 24 25 26 28 29 30 32 

5½ X vkSj Y esa lglaca/k xq.kkad dk fu/kkZj.k dhft,%  

X: 5  7  9  11  13  15  

Y:  1-7  2-4  2-8  3-4  3-7  4-4 

6½ nl fo|kfFkZ;ksa }kjk xf.kr vkSj lkaf[;dh esa fuEufyf[kr vad çkIr fd, 
x,A dksfV lglaca/k xq.kkad ifjdfyr dhft,A  

fo|kFkhZ ¼jksy ua-½ 1 2 3 4 5 6 7 8 9 10 

xf.kr esa vad 8 36 98 25 75 82 90 62 65 29 

laf[;dh esa vad 84 51 91 60 68 62 86 58 53 47 

7½ rhu fu.kkZ;dksa A,B,C us ,d laxhr çfr;ksfxrk esa nl çfr;ksfx;ksa dks 
fuEufyf[kr Øe esa dksfVc) fd;k%  

izfr;ksxh 1 2 3 4 5 6 7 8 9 10 

A }kjk dksfV 1 6 5 10 3 2 4 9 7 8 

B }kjk dksfV 3 5 8 4 7 10 2 1 6 9 

C }kjk dksfV 6 4 9 8 1 2 3 10 5 7 

fu.kkZ;dksa dk dkSu lk ;qXe laxhr dh lkekU; #fp ds fudVre lk–'; 
gS\ dksfV lglaca/k fof/k ds ç;ksx }kjk foospu dhft,A 

 

  bu ç'uksa }kjk vkidks bl bdkbZ dh iBu lkexzh dks le>us esa 
lgk;rk feysxhA bu ç'uksa ds mÙkjksa dks ewY;kadu ds fy, 
fo'ofo|ky; Hkstus dh vko';drk ugha gS D;ksafd ;s dsoy vkids 
vH;kl ,oa iqujkòfÙk ds fy, fn, x, gSA 
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bdkbZ esa fn;s x;s fo"k; oLrq dks xgjkbZ ls le>us ds fy, fuEufyf[kr 
ikBî&iqLrdsa ç;qä dh tk ldrh gSaA  

Richard I. Levin and David S. Rubin, 1996, Statistics for Management, 
Prentice Hall of India Pvt. Ltd., New Delhi  

Peters, W.S. and GW, Summers, 1968, Statistical Analysis for Business 
Decisions, Prentice Hall, Englewood &cliffs.  

Hooda, R.P. 2000. Statistics for Business and Economics, MacMillan India 
Ltd- New Delhi.  

Gupta, S.P. 1989, Elementary Statistical Methods, Sultan Chand & Sons % 
New Delhi. 

Chandan J.SA. Statistics for Business and Economics, Vikas Publishing 
House Pvt Ltd. New Delhi. 
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16-0 mís';  

16-1 çLrkouk 

16-2 izrhixeu dh ladYiuk  

16-3 ljy jSf[kd izrhixeu  

16-3-1 jSf[kd izrhixeu vkdyu % f}pj fLFkfr 

16-3-2 ljy jSf[kd izfrixeu lehdj.k 

16-3-3 izkxqfDr ¼iwokZuqeku½ ds fy, izfrixeu dk iz;ksx 

16-3-4 U;wure oxZ fof/k 

16-4 lglaca/k vkSj izfrixeu xq.kkad ds chp laca/k 

16-5 lglaca/k vkSj izfrixeu ds chp vrj  

16-6 lkjka'k  

16-7  'kCnkoyh 

16-8  cks/k ç'uksa ds mÙkj  

16-9  Loij[k iz”u 

16-10 lanHkZ iqLrdsa 

bl bdkbZ dks i<+us ds ckn] vki% 

• izfrixeu dh ladYiuk dks le>k ldsaxs( 

• ljy izfrixeu dk vkdyu dj ldsaxs( 

• U;wure oxZ fof/k&dks O;Dr dj ldsaxs( 

• fn, x, vkadM+ksa ij jSf[kd izfrixeu fun'kksaZ dks ykxw dj ldsaxs( vkSj  

• çkxqfDr vFkok iwokZuqeku ds fy, izfrixeu lehdj.k dk ç;ksx dj ldsaxsA 

• laglaca/k vkSj izfrixeu xq.kkad ds chp ds laca/k vkSj vUrj dh igpku dj 
ldsaxsA 

fiNyh bdkbZ esa vkius ns[kk fd ljy jSf[kd lglaca/k xq.kkad nks pjksa ds chp 
dkj.k vkSj çHkko laca/k dks çfrfcafcr ugha djrkA vr% ge ,d pj ds fy, fn, 
gq, eku ds vuq:i vU; pj ds eku dh çkxqfDr ugha dj ldrsA ysfdu 
izfrixeu fo'ys"k.k ¼regression analysis½ ds ek/;e ls ge bl nks"k dks nwj djrs 
gSaA bl bdkbZ esa ge izfrixeu fo'ys"k.k dh ppkZ djsaxs ftlls pjksa ds chp ds 
laca/k dks xf.krh; lehdj.k ds :i esa vfHkO;Dr fd;k tkrk gSA blesa ge eku 
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ysrs gSa fd ,d pj dkj.k gS vkSj nwljk çHkkoA vkidks ;kn gksuk pkfg, fd 
izfrixeu ,d lkaf[;dh; midj.k gS tks pjksa ds chp ds laca/k dks le>us esa 
lgk;d gksrk gS vkSj tks Lora= pj ds Kkr ekuksa ls vkfJr pj ds vKkr ekuksa 
dh çkxqfDr djrk gSA 

izfrixeu fo'ys"k.k esa nks çdkj ds pj gksrs gSa % i½ vkfJr ¼;k of.kZr½ pj] vkSj  
ii½ Lora= ¼;k O;k[;kRed½ pjA tSlk fd buds uke ls bafxr gS] Lora= pj ls 
vkfJr pj dk fooj.k fn;k tkrk gSA  

izfrixeu fo'ys"k.k ds ljyre ekeys esa] ,d vkfJr pj vkSj ,d Lora= pj gksrk 
gSA vkb, eku ysrs gSa fd ifjokj dk miHkksx O;;] ifjokj dh vk; ls lacaf/kr gSA 
tSls] eku ysrs gSa fd ikfjokfjd vk; c<+us ds lkFk&lkFk [kpZ esa Hkh c<+ksrjh gksrh 
gSA bl lanHkZ esa miHkksx O;; vkfJr pj gS vkSj ikfjokfjd vk; Lora= pj gSA 

vkerkSj ij ge vkfJr pj dks Y vkSj Lora= pj dks X ls n'kkZrs gSaA eku yhft, 
geus ikfjokfjd losZ{k.k fd;k vkSj X vkSj Y esa n çs{k.k ;qXeksa dks bdëk fd;kA 
vc gekjk vxyk pj.k] X vkSj Y ds chp ds laca/k dh ç—fr dk irk yxkuk gSA 
X vkSj Y ds chp dk laca/k vyx&vyx :iksa dk gks ldrk gSA vke O;ogkj esa 
bl laca/k dks fdlh xf.krh; lehdj.k ls vfHkO;Dr fd;k tkrk gSA bu lehdj.kksa 
esa ls ljyre]  gSA bldk vFkZ gS fd X vkSj Y ds chp dk 
laca/k ljy js[kk esa gS vkSj bls jSf[kd izfrixeu dgrs gSaA tc lehdj.k ¼ljy 
js[kk u gksdj½ oØksa dks n'kkZrk gS rks bls vjSf[kd ;k oØjs[kh izfrixeu ¼non & 
linear regression½ dgrs gSaA  

vc ç'u mBrk gS fd] ^lehdj.k ds :i dh igpku ge dSls djrs gSa \^ blds 
fy, dksbZ fo'ks"k fu;e ugha gSA lehdj.k dk Lo:i gekjh rkfdZd lksp vkSj 
dYiuk'kfDr ij vk/kkfjr gSA ysfdu çdh.kZ vkjs[k cukus ds fy,] ge X vkSj Y 
pjksa dks xzkQ ij [khap ldrs gSaA çdh.kZ vkjs[k ls gesa xzkQ dkxt ij fcanqvksa dh 
fLFkfr dk irk py tkrk gS ftlls lehdj.k ds :i dks igpkuk tk ldrk gSA 
;fn fcanq yxHkx lh/kh js[kk esa gSa rks jSf[kd lehdj.k cusxkA nwljh rjQ ;fn fcanq 
lh/kh js[kk esa ugha gSa] cfYd oØ ds :i esa gS rks bls mi;qDr vjSf[kd lehdj.k 
cusxkA  

vc gesa ,d ckr vkSj r; djuh gS vkSj og gS vkfJr vkSj Lora= pjksa dh igpku 
djukA ;g ckr Hkh nqckjk rdZ vkSj fo'ys"k.k ds mís'; ij vk/kkfjr gS fd D;k Y] 
X ij fuHkZj gS ;k X] Y ij fuHkZj gSA 

i Y X 
X Y

ii  X Y Y X

vc rd vki lksp jgs gksaxs fd ^izfrixeu^ 'kCn dk ç;ksx D;ksa fd;k x;k gS] 
D;ksafd bldk vFkZ rks ?kVkuk ;k de djuk gksrk gSA ;g uke ,d ?kVuk ds lkFk 
tqM+k gqvk gS] tksfd ml le; çsf{kr dh xbZ tc bu /kkj.kkvksa dks fodflr fd;k 
tk jgk FkkA firk dh Å¡pkbZ ¼X½ rFkk csVs dh Å¡pkbZ ¼Y½ ds laca/k esa ,d v/;;u 



 

 
177

 esa ;g çsf{kr fd;k x;k fd lcls Å¡ps firkvksa ds csVksa dh vkSlr Å¡pkbZ bu 
firkvksa dh vkSlr Å¡pkbZ ls de gksus ds ço`fr gSA bl rjg lcls de Å¡pkbZ okys 
firkvksa ds csVksa dh vkSlr Å¡pkbZ bu firkvksa dh vkSlr Å¡pkbZ ls vf/kd gksus dh 
ço`fr gSA bl ?kVuk dks ek/; dh rjQ izfrixeu gksuk dgk x;k gSA pkgs ;g 
ml le; dqN vthc&lk eglwl gqvk gks] ysfdu ckn esa ;g ik;k x;k fd bldk 
dkj.k oxZ ds mi&oxksaZ esa çk—frd çlj.k gSA blh çdkj dh çfØ;k,a cgqr&lh 
leL;kvksa rFkk vkadM+ksa esa ?kfVr gqbZA bldh O;k[;k ;g gS fd dqN tufud 
dkjdksa ds vfrfjDr] vfu;fer çk—frd ifjorZuksa ds dkj.k cgqr ls yacs O;fDr 
vkSlr Å¡pkbZ ds ifjokjksa ls gksrs gSa rFkk buds csVs dqy feykdj buls de Å¡pkbZ 
ds gksrs gSaA Bhd blh çdkj dh çfØ;k iSekus ds fupys fljs ij Hkh ykxw gksrh gSA 

vkb,] ljy jSf[kd izfrixeu dk v/;;u djsaA 

(Simple Linear 
Regression)

bl rF; dh igpku dj ysus ds i'pkr~ fd nks pjksa ds chp lglaca/k gksrk gS] ge 
vkdyu lehdj.k ¼estimating equation½ fodflr djsaxs] ftls çrhixeu 
lehdj.k ¼regression equation½ ;k vkdyu js[kk ¼estimating line½ dgk tkrk 
gSA ;g ç.kkyhra=h; lw= ¼methodological formula½ gS] tks fdlh vU; pj ds 
Kkr eku ls fdlh pj ds vKkr eku dk vkdyu djus ;k HkkohdFku djus esa 
gekjh lgk;rk djrk gSA ;k&ywupkÅ ¼ya-lun-chou½ ds 'kCnksa esa lekJ; fo'ys"k.k 
pjksa ds chp ds laca/k ds Lo:i dks fuf'pr djus dk ç;kl djrk gSA pjksa ds chp 
ds laca/k ds Lo:i dks fuf'pr djus dk ç;kl djrk gSA vFkkZr~ ;g pjksa ds chp 
ds dk;Zijd laca/k ¼functional relationship½ dk v/;;u djus dk ç;kl djrk gS 
vkSj bl çdkj ;g iwoZdFku ;k iwokZuqeku ds ra= dh O;oLFkk djrk gSA 
mnkgj.kkFkZ] ;fn ge bl ckr dh iqf"V dj nsa fd foKkiu O;; ¼Lora= pj½ vkSj 
foØ; ¼ijra= pj½ ijLij lacaf/kr gS rc ge fcØh dh ,d nh gqbZ ek=k ds fy, 
foKkiu O;; dh vko';d ek=k dk iwokZuqeku dj ldrs gSa ;k Bhd bldk mYVk 
Hkh gksrk gSA bl çdkj iwoZdFku ds fy, ç;qDr lkaf[;dh; fof/k çrhixeu 
fo'ys"k.k dgh tkrh gSA pjksa ds chp dk laca/k tc jSf[kd gksrk gS rc bl rduhd 
dks ljy  dgk tkrk gSA 

bl çdkj çrhixeu dh rduhd lglaca/k ls ,d dne vkxs tkrh gSA ;g ml 
laca/k esa gS ftlus Hkfo"; esa gksus okyh ?kVukvksa ds laca/k esa Hkwrdky esa ekxZfunsZ'kd 
dk dk;Z fd;k gSA bls dkyks ds fy, gesa çrhixeu lehdj.k vkSj lglaca/k 
xq.kkad dh vko';drk iM+rh gSA lglaca/k xq.kkad dk ç;ksx ;g fu/kkZfjr djus ds 
fy, fd;k tkrk gS fd pj okLro esa lkFk&lkFk py jgs gSaA 

ljy jSf[kd çrhixeu dk mís'; gS uhps fn, gq, :i ds e‚My ds lkFk nks pjksa 
ds chp ds laca/k dk fp=.k djuk % 

Y = β0 + β1 X + ei 
Y   ¾ ijra= pj dk eku  

β0 ¾ Y&var% [kaM ¼intercept½  
β1   ¾ çrhixeu js[kk dh Iyku ¼slope½  
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X ¾ Lora= pj dk eku  

X   ¾ =qfV&in ¼vFkkZr Y ds okLrfod eku rFkk e‚My nwljk iwoZdfFkr Y ds eku 
ds chp vraj½A 

ei    ¾ =qfV&in ¼vFkkZr Y ds okLrfod eku rFkk e‚My nwljk iwoZdfFkr Y ds eku 
ds chp vraj½A 

i    ¾ voyksdu (observation) la[;k dk izfrfuf/kRo djrk gSA 

Estimating the Linear 
Regression

;fn ge nks pjksa ¼ X pj vkSj Y pj½ ds laca/k esa fopkj djrs gSa rc gekjs lEeq[k 
nks çrhixeu js[kk,a vk,axhA ;s gS %  

i½  X ij Y dk çrhixeu  

ii½ Y ij X dk çrhixeu  

igyh çrhixeu js[kk ¼X ij Y½X ds fn, gq, eku ds fy, Y ds eku dk vkdyu 
djrh gSA nwljh çrhixeu js[kk ¼Y ij X½ Y ds fn, gq, eku ds fy, X ds eku 
dk vkdyu djrh gSA pjksa ds chp lglaca/k iw.kZ /kukRed gS ;k iw.kZ _.kkRed gS 
rks nksuksa çrhixeu js[kk,a laikrh gksaxh ¼coincide½A 

nl o’kksZ esa gqbZ o’kkZ vkSj d`f’k mRiknu dk C;kSjk] lkj.kh 16-1 esa fn;k 
x;k gSA 

o’kkZ] fe + ehVj esa d`f’k mRiknu Vuksa esa 

60 33 

62 37 

65 38 

71 42 

73 42 

75 45 

81 49 

85 52 

88 55 

90 57 
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vc ge bl vkadM+ksa dk xzkQ cukrs gSaA çdh.kZ vkys[k] fp= 16-1 dh Hkkafr utj 
vk;sxkA fp= 16-1 ij xkSj djus ls gesa irk pyrk gS fd fcanq lh/kh js[kk esa ugha 
gSaA ysfdu Åij dh rjQ c<+rs gq, os bl çdkj çor̀ gS fd mUgsa tksM+us ls lh/kh 
lh js[kk utj vk;sxh  

vkb, vc çdh.kZ vkys[k ds lkFk çrhixeu js[kk Hkh [khapsaA 

 

  

çrhixeu js[kk vkSj çs"k.kksa ds chp dk Å/kZ~ok/kj varj foHkze �� gSA çrhixeu js[kk 
laxr eku dks çkxqfä eku ;k çR;kf'kr eku dgrs gSaA nwljh rjQ] Lora= pj ds 
fd fof'k"V eku ls laxr djus okys vkfJr pj ds okLrfod eku dks çsf{kr eku 
dgrs gSA vr% foHkze ls vk'k;] çkxqfä eku vkSj çsf{kr eku ds chp dk varj gSA  

vc ç'u mBrk gS fd] ^ge çrhixeu js[kk dh çkfIr dSls djrs gSa \ vkadM+ksa ds 
fy;s lh/kh js[kk cukus dh fØ;kfof/k bl çdkj gSA 
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çdh.kZ vkjs[k dh lgk;rk ls tc ge çrhixeu js[kk,a cukrs gSa ¼tSlk fd igys 
fp= 16-1 esa fn[kk;k x;k gS½ rc gesa nÙkkuqlkjh fcUnqvksa ¼data points½ ds ,d lsV 
ds fy, laHko çrhixeu dh vifjfer la[;k,a çkIr gksrh gSaA vr% vko';d gksrk 
gS fd loksZÙke js[kk ds p;u ds fy, ,d dlkSVh fuf'pr dh tk,A tks dlkSVh 
mi;ksx esa ykbZ tkrh gS og gS U;wure oxZ fof/k ¼Least Square Method½ U;wure 
oxZ dlkSVh ds vuqlkj loksZÙke çrhixeu js[kk og gksrh gS tks çsf{kr (X, Y)  ds 
chp dh ofxZr m/kZ~o nwfj;ksa ds ;ksx dks de ls de djrh gS vkSj çrhixeu js[kk 
vFkkZr~  Σ(� − ��)� U;wure eku gS rFkk ?kukRed vkSj _.kkRed fopyuksa dk 
;ksx 'kwU; gS vFkkZr~ Σ�� − ��� =  0. bl laca/k esa ;g /;ku nsuk egRoiw.kZ gS fd 
(X, Y) fcUnqvksa vkSj çrhixeu js[kk ds chp dh nwjh dks =qfV ¼error½ dgk tkrk 
gSA 

Simple Linear 
Regression Equations  

tSlk fd igys foospu fd;k gS nks çrhixeu js[kkvksa ¼X ij Y vkSj Y ij X½ ds 
fy, nks çrhixeu lehdj.k gksrs gSa] ftUgsa vkdyu lehdj.k ¼estimating 
equations½ Hkh dgk tkrk gSA ;s lehdj.k çrhixeu js[kkvksa ds chth; O;atd 
¼algebric expressions½ gSa] ftUgsa fuEufyf[kr çdkj ls O;Dr fd;k tkrk gSA 

X ij Y dk çrhixeu lehdj.k 

�� = � + �� 

tgka ij �� fn, gq, X ds fy, laca/k ls Y ¼ijra= pj½ dk vfHkdfyr eku gS] ^aa^ 
vkSj ^^ vifjorhZ ¼fLFkj eku½ gSa] ‘a’Y- v{k ij vklaftr js[kk ¼Y& var% [kaM½ dk 
fu/kkZj.k djrk gS] ^b^ çrhixeu js[kk ds <yku dk fu/kkZj.k djrk gS] X Lora= pj 
ds fn, gq, eku dks fn[kkrk gSA 

mi;qZDr lehdj.k dk oSdfYid ljy vfHkO;fDr fuEufyf[kr gS % 

�� − �� = ��� (� − ��) 

��� = �
��

��
=  

(Σ��) −  (Σ�)(Σ�)
�

Σ�� − (Σ�)
�

�  

Y ij X dk izrhixeu lehdj.k 

�� = � + �� 

�� − �� = ��� (� − ��) 

��� = �
��

��
=  

Σ�� −  (Σ�)(Σ�)
�

Σ�� − (Σ�)
�

�  

/;ku nsus dh ckr ;g gS fd vkdfyr ljy çrhixeu js[kk lnk gh �� vkSj �� ls 
gksdj tkrh gSA fuEufyf[kr mnkgj.k esa fn[kk;k x;k gS fd vkdfyr çrhixeu 
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 lehdj.kksa dks fdl çdkj çkIr fd;k tkrk gS vkSj blfy, X ds fn, gq, eku ds 
fy, Y ds eku ds vkdyu ds mís'; dks fdl çdkj ç;ksx fd;k tkrk gSA 

uhps fn, x, fdlh daiuh ds 12 eghuksa ds çfrn'kZ vkadM+ksa ds vk/kkj 
ij çrhixeu js[kkvksa dk fu/kkZj.k dhft,A  

(Rs. in lakh) 

Advertisement 
Expenditure: 0.8 1.0 1.6 2.0 2.2 2.6 3.0 3.0 4.0 4.0 4.0 4.6 

Sales: 22 28 22 26 34 18 30 38 30 40 50 46 

Table 16.2: Calculations for Least Square Estimates of a Company. 

                                                                                             (Rs. in lakh) 
Advertising 

(X) 
            Sales 

(Y) �� �� XY 
0.8 22 0.64 484 17.6 
1.0 28 1.00 784 28.0 
1.6 22 2.56 484 35.2 
2.0 26 4.00 676 52.0 
2.2 34 4.84 1156 74.8 
2.6 18 6.76 324 46.8 
3.0 30 9.00 900 90.0 
3.0 38 9.00 1,444 114.0 
4.0 30 16.00 900 120.0 
4.0 40 16.00 1600 160.0 
4.0 50 16.00 2,500 200.0 
4.6 46 21.16 2,116 211.6 

ΣX=32.8 ΣY=384 Σ��=106.96 Σ��=13368 ΣXY=1150.0 

vc ge loksZRre izrhixeu js[kk ¼U;wure oxZ fof/k }kjk vkdfyr½ dks fuf”pr 
djrs gSA 

i)   ge tkurs gS fd X ij Y dk izfrixeu lehdj.k gS% 

�� − �� = ��� (� − ��) 

�� =
384
12

= 32; �� =
32.8
12

= 2.733 

��� =
Σ�� −  (Σ�)(Σ�)

�

Σ�� − (Σ�)
�

�  
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         =
1,150 −  (��.�)(���)

��

106.96 − (��.�)
��

�  =  100.4/17.31 =  5.8  

vc X lehdj.k ij  Y gS :  �� − �� = ��� (�� − ��)  

�� −  32 = 5.8 (� − 2.733) 

;k  �� = 16.15 + 5.8� 

�� = 5.8 � − 15.85 + 32 = 5.8 � + 16.15 

ftls ft= 16-2 esa fn[kk;k x;k gSA /;ku nhft, fd tSlk igys dgk x;k 
gS] ;g js[kk �� = 2.733 vkSj �� = 32  ls gksdj tkrh gSA  

ii) ge tkurs gS fd  Y ij X dk izrhixeu lehdj.k gS% 

�� − �� = ��� (� − ��) 

��� = �
��

��
=  

Σ�� −  (Σ�)(Σ�)
�

Σ�� − (Σ�)
�

� =
1,150 −  (��.�)(���)

��

13368 − (���)
��

�  =  
100.4
1,080

= 0.093 

vc  Y lehdj.k ij X:   

�� −  2.733 = 0.093 (� − 32) 

�� −  2.733 = 0.093� − 2.976 

�� = 2.733 − 2.976 − 0.093� 

�� = −0.243 +  0.093� 

gekjs ikl  �� (2.733) vkSj �� (32)  dk eku gSA  

vc ge  ��� dk eku Kkr djrs gS &  

��� =
Σ�� − (Σ�)(Σ�)

�

Σ�� − (Σ�)
�

�  
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 16.2: Least Squares Regression Line of a Company’s Advertising 

Expenditure and Sales. 

/;ku nsus dh ckr ;g gS fd çrhixeu lehdj.k ds vfHkdyu esa ftu vkadM+k 
fcUnqvksa ¼ekuksa½ ij fopkj fd;k x;k gS mu fcUnqvksa ds vkxs ;fn vkdyu lehdj.k 
dks ys tk;k tkrk gS rc çdh.kZ vkjs[k }kjk fn[kk;k x;k laca/k ogh ugha Hkh gks 
ldrk gSA 

Using 
Regression for Prediction

çrhixeu og lkaf[;dh; fof/k gS ftldk ç;ksx ekax foØ;ksa dk izkxqfDr djus ls 
ysdj mRiknu vkSj mRiknu Lrj laca/kh izkxqfDr djus ds fy, fd;k tkrk gSA 
mi;qZDr mnkgj.k 2 esa foØ; ds izkxqfDr ds fy, daiuh ds çrhixeu e‚My dks 
çkIr fd;k x;k] ftls uhps fn;k x;k gS] bu ekWMyksa ls  

i) ml fLFkfr ds fy, fcfØ;ks ds ewY; dk vkdyu fdft, tc vxys rhu 
eghuksa esa dEiuh us foKkiu ij 2]50]000 # [kpZ djus dk fu.kZ; fd;kA 

ii½ foKkiu dh ykxr Kkr dhft, tc dEiuh 50 yk[k #- ds y{; rd 
igq¡pus dh bPNk j[krh gSA 

i½ �� vFkkZr~ çR;kf'kr fcfØ;ksa ds vkdyu dks Kkr djus ds fy, ge 
foKkiu Lrj dks eu e‚My esa çfrLFkkfir dj nsrs gSA mnkgj.kkFkZ ;fn ge 
tkurs gSa fd daiuh ds foi.ku foHkkx us vxys rhu eghuksa ds nkSjku 
foKkiu ij 2]50]000 :- ¼X ¾ 2-5½ [kpZ dk fu.kZ; fy;k gS rc fcfØ;ksa 
¼��½ dh lokZf/kd laHko vkdyu fuEufyf[kr gksxk% 

��  = 16.15 + 5.8 (2.5) =  30.65 

     = Rs. 30,65,000 
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bl izdkj vuqeku yxk;k tkrk gS fd daiuh ;fn foKkiu ij 2-5 yk[k :i, [kpZ 
rks mldh fcØh 30,65,000 :- ds yxHkx gksxhA 

ii) �� vFkkZr~ çR;kf'kr foKkiu ds vkdyu dks Kkr djus ds fy, tc dEiuh 
50 yk[k # ds y{; rd igq¡pus dh bPNk j[krh gS] rc foKkiu (��)  dk 
lokZf/kd lEHkor~ vkdyu fuEufyf[kr gksxk% 

� � =  −0.25 +  0.093  (50) 

     =  −0.25 + 4.65 = 4.4 

     = Rs. 4,40,000. 

bl izdkj 50 yk[k ds foØ; dk y{; ikus ds fy, foKkiu ij 4]40]000 # dk 
izR;kf”kr ykxr gksxkA 

eksVj xkfM+;ksa dh mez vkSj muds j[kj[kko ykxrksa ds laca/k esa vkidks fuEufyf[kr 
vkadM+s fn, x, gSA U;wure oxksaZ dh fof/k ls nks çrhixeu lehdj.k Kkr dhft, 
vkSj vkdyu dhft, fd dksbZ eksVj xkM+h tc 5 o"kZ iqjkuh gks tkrh gS rc mlds 
j[kj[kko ij D;k [kpZ gksus dh laHkkouk gSA vkdyu dh ekud =qfV Hkh Kkr 
dhft,A 

eksVj xkfM+;ksa dh mez ¼o"kksaZ esa½ 2 4 6 8 

j[kj[kko ykxrsa ¼:- 0 00½ 10 20 25 30 

izdh.kZ vkjs[k fof/k esa tSlk foospu fd;k x;k gS MsVk fcanqvks ds ,d lsV ds fy, 
gesa izfrixeu js[kkvksa dh vflfer la[;k fey ldrh gS] vr% ,d js[kk ds p;u 
ds fy, ,d ekinaM LFkkfir djuk vko”;d gS] U;wure oxZ fof/k ds varxZr iz;ksx 
gksus okyk ekinaM ∑(� − ��)2  U;wure eku ,oa  ∑(� − ��) “kwU; gSA  

tSLkk gesa irk gS U;wure oxZ fof/k dk lehdj.k tc X ij Y lehdj.k gks 
�� = � + �� vkSj tc Y ij X lehdj.k gks �� = � + ��. 

ge fuEufyf[kr lehdj.k U;wure oxZ izfrixeu js[kk ds] xq.kkad  a vkSj b dk 
eku Kkr dj ldrs gS% 

∑� = �� + �∑�……… (i) 

∑�� = �∑� + �∑��……… (ii)  

vkb, fuEu mnkgj.k ls Js’B izfrixeu js[kk ;kfu U;wure oxZ izfrixeu js[kk 
cukrs gSA 

eku yhft, —f"k mRiknu dh ek=k o"kkZ dh ek=k ij fuHkZj djrh gSA 
mnkgj.k esa fn, x, vkadM+ksa ls jSf[kd izfrixeu cukb,A  
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o’kkZ ¼mm½ d`f’k mRIkknu (tonnes) 
60 33 

62 37 

65 38 

71 42 

73 42 

75 45 

81 49 

85 52 

88 55 

90 57 

bl ekeys esa vkfJr pj ¼Y½] —f"k mRiknu dh ek=k gS vkSj Lora= pj ¼X½] o"kkZ 
dh ek=k gSA fQV fd;s tkus okys izfrixeu lehdj.k gS 

� = � +  ��  

mi;qZDr lehdj.k ds fy, ge U;wure oxZ fof/k }kjk çlkekU; lehdj.k Kkr 
djrs gSaA  vc fuEufyf[kr ds vuqlkj lkj.kh cukb,A 

 16.3: 

�  �  ��  � �  ��  � − ��(��) 

60 33 3600 1980 33.85 -0.85 

62 37 3844 2294 35.34 1.66 

65 38 4225 2470 37.57 0.43 

71 42 5041 2982 42.03 -0.03 

73 42 5329 3066 43.51 -1.51 

75 45 5625 3375 45.00 0.00 

81 49 6561 3669 49.46 -0.46 

85 52 7225 4420 52.43 -0.43 

88 55 7744 4840 54.66 0.34 

90 57 8100 5130 56.15 0.85 

∑� = ��� ∑� = ��� ∑�2 = ����� ∑�� = ����� ∑�� = ��� ∑�� = � 

vc ge bu lehdj.kksa dks gy djsaxs% 

∑� = �� + �∑�……………. (i) 

∑�� = �∑� + �∑��……… (ii)  

vlkekU; lehdj.k ¼i½ vkSj ¼ii½ esa lkj.kh ¼16-3½ ls eku j[kus ij gesa fuEufyf[kr 
dh çkfIr gksrh gS % 

450 = 10� +  750�………       (iii) 
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34526 = 750� + 57294�………      (iv) 

mi;ZqDr lkj.kh ¼16-3½ ds ekuksa dks mi;qZDr lehdj.k  (i) ,oa (ii)  esa iqu% O;ofLFkr 
djus ij ge ikrs gSa fd] 

450 = 10� +  750�  ...…………      (iii)  

34, 526 = 750� + 57,294� …….      (iv) 

mi;ZqDr inksa dks lehdj.k (iii)  ,oa (iv) esa iqu% O;ofLFkr djus ls igys gesa tks 
eku vFkok xq.kkad ls tqM+s gS mUgsa mi;ZqDr tqM+s gq, xq.kd ds eku ftruk 
le;ksftr djuk gksxkA 

;fn] ge lehdj.k (iii) dks eku 75 ls xq.kk djrs gS rc ge xq.kkad a  ls tqM+s in 
dks cjkcj dj ldrs gS] ges feysxk% 

450 = 10� +  750� × 75 

     33,750 = 750� +  56,250� (adjusted of iii) 

(-) 34,526 = 750� + 57,294� (�� (��) 

   –     776  =   .         –    1,044   b              

vc, � = ����
��,���

= 0.743  

gesa xq.kkad a  dk eku Kkr gksxk] mi;ZqDr lehdj.k (iii) ls & 

450 = 10� + 750 (0.743) 

450 = 10� + 557.25 

−10� = 557.25 − 450 

� =
107.25

−10
=  −10.73 

vr% izfrixeu js[kk] gS  ��  = –10.73 + 0.743�. 

/;ku nhft, fd çR;kf'kr izfrixeu lehdj.k ds fy, foHkze ;ksx∑ ��'kwU; gS 
ns[ksa lkj.kh 16-3 dk vafre LraHk ns[ksaA 

lkj.kh 16.3 ifjdyu esa çk;% cM+h&cM+h la[;k,a 'kkfey gksrh gSa vkSj bl dkj.k 
dfBukbZ mRiUu gks ldrh gSaA vr% çlkekU; lehdj.kksa ls  a  vkSj b ds ekuksa ds 
ifjdyu ds fy, ge y?kqrj fof/k dk ç;ksx djsaxsA  

bl y?kqrj fof/k esa% 

� =  �� −  ��� 

� =  ∑��/∑�� 

;gk¡ � = � − ��  dk vFkZ gS  X ¼Lora= pj½  dk fopyu �� ds ekus ls   

� = � − ��  dk vFkZ gS Y ¼ijra= pj½  dk fopyu �� ds ekus ls   
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 vr%  �� = (� − ��)( � − ��) 

pwafd bu lw=ksa dks çlkekU; lehdj.k ls O;qRiUu fd;k tkrk gS] blfy, bl fof/k 
esa ge a vkSj b ds fy, Hkh leku eku çkIr djrs gSaA bl mís'; ds fy,] ge 
lkj.kh 16-4 dk fuekZ.k djrs gSaA 

 � � (� − ��) ( � − ��) � − �� �� 

 60 33 –15 –12 225 180 
 62 37 –13 –8 169 104 

 65 38 –10 –7 100 70 
 71 42 –4 –3 16 12 
 73 42 –2 –3 4 6 
 75 45 0 0 0 0 
 81 49 6 4 36 24 
 85 52 10 7 100 70 
 88 55 13 10 136 130 
 90 57 15 12 225 180 

750 450 0 0 1044 776 

lkj.kh 16-4 ds vk/kkj ij ge ikrs gSa fd 

�� =
750
10

= 75 ��� �� =
750
10

= 45 

� =  
∑ ���

���
∑ ���

���
=

776
1044

= 0.743 

� = �� −  ��� = 45 − 0.743 × 75 = 10.73 

vr% bl fof/k esa Hkh izfrixeu js[kk gS �� = – 70.73 + 0.743�  

xq.kkad b] izfrixeu xq.kkad dgykrk gSA tc X esa ;wfuV c<+ksrjh gksrh gS rks 
izfrixeu xq.kkad Y esa c<+us okyh la[;k dks çHkkfor djrk gSA izfrixeu 
lehdj.k xq.kkad b ¾ 0-743 n'kkZrk gS fd ;fn o"kkZ dh ek=k esa 1 feeh- ls 
c<+ksrjh gksrh gS rks —f"k mRiknu 0-743 gtkj Vu c<+ tk,xkA ;g y?kqrj fof/k 
lcls vklku fof/k gS dsoy rc tc x ,oa y nkuksa dk lekarj ek/; dk eku iw.kZ 
gks  (10, 25,32 ………..)  vkaf”kd (10.62, 53.12, 83.95……).  u gksA 

fuEufyf[kr vkadMksa ls U;wure oxZ fof/k }kjk izkIr dhft, ,oa fcfØ vuqeku 
dhft, vxj [kjhn 95 yk[k gS 

: 91 97 108 121 67 124 51 73 111 57 

: 71 75 69 97 70 91 39 61 80 47 
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1½  nks çrhixeu xq.kkadks ¼by x vkSj bxy½ dk T;kferh; ek/; ¼geometric 
mean½ lglaca/k dk xq.kkad nsrk gSA 

 r =  ±�(bxy) (byx) 

foKkiu O;; vkSj fcfØ;ksa ds chp lglaca/k dh ek=k Kkr djus ds fy, 
fiNys mnkgj.k ls çrhixeu xq.kkad ds ekuksa ds laca/k esa fopkj dhft,A 

  r =  ±√0.093 ×  5.801 =  0.734 

2½  nksuksa gh lglaca/k xq.kkadksa lnk gh ,d leku gh fpà ¼  + ;k & ½ gksxkA  

3½  lglaca/k ds xq.kkad dk çrhixeu xq.kkadksa tSlk fpUg gksxkA ;fn nksuksa gh 
/kukRed gS rc ?kukRed gSA nksuksa gh ds _.kkRed gksus dh fLFkfr esa; rHkh 
_.kkRed gksxkA mnkgj.kkFkZ tc bxy = –1.3 and byx = –0.65, rc r gS % 

 ±√−1.3x −  0.65 =  − 0.919 but not + 0.919 

4½  çrhixeu xq.kkad ewy fcUnq ¼origin½ esa ifjorZu ls Lora= gksrs gSa] ysfdu 
Ldsy ls ughaA  

Difference 
between Correlation and Regression

ljy lglaca/k ¼bdkbZ 15½ vkSj ljy çrhixeu dh ladYiuk vkSj ç;ksx dks le> 
ysus ds i'pkr~ ge buds chp varj dj ldrs gSaA ;s fuEufyf[kr gS % 

1½  nks pjksa ¼X vkSj Y½ ds chp lglaca/k xq.kkad ^r^ muds chp ds jSf[kd laca/k 
tks ikjLifjd gksrk gS dh fn'kk vkSj ek=k dh eki gksrk gSA ;g lefer 
¼symmetric) ¼vFkkZr~ ¼��� = ���½ gksrk gS vkSj ;g ux.; ¼inconsiderable½ 
gksrk gS fd X vkSj Y esa ls dkSu lk ijra= pj gS vkSj dkSu lk Lora= pj 
gSA çrhixeu fo'ys"k.k dk  y{; gksrk gS v/;;u fd, tk jgs nks pjksa ds 
chp ds dk;Zijd laca/k dks fuf'pr djuk vkSj mlds i'pkr~ bl laca/k dk 
ç;ksx djrs gq, Lora= pj ds fdlh fn, eku ds fy, ijra= pj ds eku dk 
iwokZuqeku yxkukA ;g pjksa ds Lo:i dk Hkh fp=.k djrk gS ¼vFkkZr~ dkSu 
ijra= pj gS vkSj dkSu Lora= pj gS½A vr% çrhixeu xq.kkad X vkSj Y esa 
lefer ugha gksrs ¼vFkkZRk~] ��� ≠ ���½A 

2½  lglaca/k dk ;g vFkZ gksuk vko';d ugha gksrk fd v/;;u ds v/khu pjksa ds 
chp dk;Zdkj.k ¼cause and effect½ dk laca/k gksA ysfdu çrhixeu fo'ys"k.k 
Li"V :i ls pjksa ds chp dk;Zdkj.k laca/k dh vksj ladsr djrk gSA dkj.k 
ds vuq:i pj dks Lora= pj ds :i esa ys fy;k tkrk gS vkSj dk;Z ds 
vuq:i pj dks ijra= pj ds :i esa ys fy;k tkrk gSA 

3½  lglaca/k xq.kkad ^r^ X vkSj Y pjksa ds chp jSf[kd laca/k dh lkis{k eki gS 
vkSj ;g eki dh bdkbZ ls Lora= gksrk gSA ;g ±1 ds chp dh la[;k gSA 
tcfd çrhixeu xq.kkad byx ¼;k bxy ½ ,d fujis{k eki gS tks pj X¼ ;k 
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 Y½ ds eku esa bdkbZ ifjorZu ds fy, pj Y ¼;k X½ ds eku esa ifjorZu dks 
fn[kkrk gSA çrhixeu oØ dk dk;Zijd :i tc Kkr gks tkrk gS rc 
ijra= pj ds eku dks çfrLFkkfir djds ge Lora= pj ds eku dks Kkr dj 
ldrs gSa tks pj dh eki dh bdkbZ esa gksxkA 

4½  nks pjksa ds chp feF;k ¼;k vuFkZd½ lglaca/k gks ldrk gS] tks la;ksx ls gksrk 
gS vkSj bldk dksbZ O;kogkfjd laca/k ugha gksrkA mnkgj.kkFkZ O;fDr;ksa ds ,d 
lewg ds twrs ds vkdkj vkSj mudh vk;A feF;k çrhixeu tSlh dksbZ ckr 
ugha gksrhA 

5½  lglaca/k fo'ys"k.k dsoy pjksa ds chp jSf[kd laca/k ds v/;;u rd gh lhfer 
gksrk gS vkSj blfy, bldk ç;ksx lhfer ek=k esa gksrk gSA tcfd çrhixeu 
fo'ys"k.k dk ç;ksx O;kid :i es gksrk gS D;ksafd ;g pjksa ds chp jSf[kd 
rFkk vkjSf[kd nksuksa gh çdkj ds laca/kks dk v/;;u djrk gSA 

Let Us Sum Up) 

bl bdkbZ esa ljy jSf[kd izfrixeu ds ewYk ladYiukvksa ,oa rduhdksa ds laca/k esa 
foospu fd;k x;k gSA tc igpku dj fy;k tkrk gS fd pjksa ds chp lglaca/k gSA 
rc iwoZdFku ¼iwokZuqeku½ ds fy, U;wure oxZ fof/k ds }kjk vkdyu lehdj.k 
¼ftls çrhixeu lehdj.k dgk tkrk gS½ dks fodflr fd;k tk ldrk gSA 
lglaca/k vkSj çrhixeu ds chp ds laca/k ,oa ladYiukRed varjksa dks Li"V fd;k 
x;k gSA O;olk; dk;ksaZ esa fu.kZ; ysus esa vkSj vkadM+ks dks fo'ys"k.k djus esa lglaca/k 
vkSj çrhixeu rduhdksa dk cM+s O;kid :i esa ç;ksx fd;k tkrk gSA 

Key Words

Linear Relationship  nks pjksa ds chp dk laca/k ftldk o.kZu 
,d lh/kh js[kk }kjk gksrk gSA 

Least Squares Criterion  ml çrhixeu js[kk ds 
fu/kkZj.k dh dlkSVh tks ofxZr =qfV;ksa ds ;ksx dks U;wure djrh gSA 

Simple Regression Analysis og çrhixeu 
e‚My tks ijra= pj esa fopyu ds Li"Vhdj.k ds fy, ,d Lora= pj dk ç;ksx 
djrk gSA 

Answers to Check Your 
Progress

  Y on X :  � � = 5 + 3.25� 

 X on Y : � � = −3 + 0.297� 

 Y = 14.81 + 0.613x 

 X = -5.2 + 1.36y 

 Estimation = Rs. 124 lakhs 
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Terminal 
Question/Exercises   

1½  çrhixeu 'kCn ls vki D;k le>rs gSa\ blds egRo dks Li"V dhft,A  

2½  lglac/ka vkSj çrhixeu ds chp varj crkb,A  

3½ U;wure oxZ fof/k Li’V djsaA 

4½  ,d QeZ dk dkfeZd çca/kd ¼Personnel Manager½ ;g v/;;u djuk pkgrk 
gS fd fdlh fnu ds vkSlr rkieku ds lkFk ml fnu vuqifLFkr jgus okys 
Jfedksa dh la[;k dk D;k laca/k gSA bl v/;;u ds fy, 12 fnuksa ds  
;k–fPNd çfrn'kZ ¼random sample) dk ç;ksx fd;k x;kA bl vkadM+sa dks 
uhps fn;k x;k gS % 

vuqifLFkr Jfedksa dh 
la[;k % 

6 4 8 9 3 8 5 2 4 10 7 6 

vkSlr rkieku (0C) 12 30 15 18 40 30 45 35 23 15 25 35 

d½  Lora= pj vkSj ijra= pj crkb,A  

[k½  ,d çdh.kZ vkjs[k cukb,  

x½  izfrixeu js[kk Kkr dhft, &  

 i)   X on Y  

 ii)  Y on X 

5½ fuEufyf[kr lkj.kh esa 6 fnuksa ds fy, fdlh oLrq dh ekax vkSj dher ds 
vkadM+s fn, x, gSa  

dher ¼:½ 4 3 6 9 12 10 

ekax ¼euksa esa½ 46 65 50 30 15 25 

d½  lglaca/k xq.kkad ds eku dks Kkr dhft,  

[k½  5 :- 8 :- vkSj 11 :- dher ij ekax dk iwokZuqeku dhft,A 

6½- ,d lk¶V fMªad daiuh dk fcØh eSustj vius vn~;ru foKkiu vfHk;ku ds 
izHkko dk v/;;u dj jgk gSA ;kn`fPNd vk/kkj ij pqus x, yksxksa dks 
cqyk;k x;k gS vkSj muls iwNk x;k gS fd fiNys lIrkg esa mUgksaus fdruk 
cksry [kjhnk vkSj ml lIrkg esa mUgksuas bl mRikn dk fdruk foKkiu 
ns[kkA 

foKkiu dh la[;k (X)  4 0 2 7 3 4 2 6 

[kjhns x, cksry (Y) 6 5 4 16 10 9 6 14 

d½ U;wure oxZ fof/k }kjk vkdM+ks ds fy, lcls mi;qDr izrhIkxeu 
lehdj.k Kkr dhft,A 
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 [k½ X = 78   dh fLFkfr esa Y eku dk iwokZuqeku dhft,A  

 x½ Y = 20  dh fLFkfr esa X eku dk iwokZuqeku dhft,A 

7½  fuEu vkdM+ksa ls izrhixeu js[kk Kkr dhft,A 

X  25 22 28 26 35 20 22 40 20 18 

Y 18 15 20 17 22 14 16 21 15 14 

 d½ Y dk eku Kkr dhft, tc X =25 ,oa 

 [k½ X dk eku Kkr dhft, tc Y =45 A 

  bu ç'uksa }kjk vkidks bl bdkbZ dh iBu lkexzh dks le>us esa lgk;rk 
feysxhA bu ç'uksa ds mÙkjksa dks ewY;kadu ds fy, fo'ofo|ky; Hkstus dh 
vko';drk ugha gS D;ksafd ;s dsoy vkids vH;kl ,oa iqujko`fÙk ds fy, fn, 
x, gSA 

bdkbZ esa fn;s x;s fo’k;-oLrq dh xgjkbZ ls le>us ds fy, fuEufyf[kr 
ikB~;&iqLrdas iz;qDr dh tk ldrh gSA 

Richard I. Levin and David S. Rubin, 1996, Statistics for Management. 
Prentice Hall of India Pvt. Ltd., New Delhi. 
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Hooda, R.P., 2000, Statistics for Business and Economics, MacMillan India 
Ltd., New Delhi. 
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 INDEX NUMBERS

17-0  mís';  

17-1  çLrkouk  

17-2  lwpdkadksa dk vFkZ vkSj ladYiuk  

17-2-1 lwpdkadksa dh fo”ks’krk,¡ 

17-3  lwpdkadksa ds mi;ksx  

17-4 lwpdkadksa ds fuekZ.k laca/kh leL;k,a  

17-5  lwpdkadksa dk oxhZdj.k  

17-6  lwpdkadksa ds fuekZ.k dh fof/k;ka 

17-6-1  vHkkfjr lwpdkad 

17-6-2  Hkkfjr lwpdkad  

17-7  lwpdkadksa ds ijh{k.k 

17-7-1 dkyksRØe.k ijh{k.k 

17-7-2 miknuksRØe.k ijh{k.k 

17-8 miHkksDrk dher lwpdkad 

17-9  lkjka'k  

17-10  'kCnkoyh  

17-11 cks/k ç'uksa ds mÙkj  

17-12  Loij[k ç'u@vH;kl 

17-13 lanHkZ iqLrdsa 

bl bdkbZ dks i<+us ds ckn vki bl ;ksX; gks ldsaxs fd %  

• lwpdkadksa ds vFkZ dks Li"V dj ldsa vkSj lwpdkadks ds ç;ksx dks le> ldsa( 

• fo'ks"k ç;kstu ls lwpdkadksa dks cukus ds nkSjku lkeus vkus okyh fofHkUu 
leL;kvksa dh igpku dj ldsa vkSj muls cp ldsa( 

• lwpdkadksa ds oxhZdj.k ds laca/k esa foospu dj ldsa( 

• fofHkUu fof/k;ksa dk ç;ksx djds lwpdkadks dk ç;ksx dj ldsa vkSj mudk 
ifjdyu dj ldsa] rFkk  

• lwpdkadksa dh O;k[;k ds lanHkZ esa gksus okys vusd =qfV;ksa ls cpus ds fy, 
lwpdkadksa dh lhekvksa dk o.kZu dj ldsaA 

fiNys CykWd 5 esa geusa lh[kk gS fd lkaf[;dh; midj.kksa dks ykxw djds f}pj 
lkaf[;dh; vkdM+ksa dh x.kuk dSls djsaA ljy jSf[kd lglac/k ,oa ljy jSf[kd 
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 izfrixeu ,sls gh lkaf[;dh; midj.k gS tks nks pjks ds chp laca/k LFkkfir djrs 
gSA 

bl bdkbZ esa fofHkUu ç;kstuksa ls fofHkUu çdkj ds lwpdkadksa ds fuekZ.k dh fof/k;ksa 
ds laca/k esa foospu fd;k tk,xkA ;g fof/k dky Js.kh fo'ys"k.k dk foLrkj gS 
D;ksafd fdlh lwpdkad esa vrqyuh; bdkb;ksa ¼noncomparable units½ ls lacaf/kr nks 
;k muls vf/kd dky Js.kh pjksa dk ;ksx gksrk gSA vkius lekpkj i=ksa esa i<+k 
gksxk] nwjn'kZu ij ns[kk gksxk ;k jsfM;ks ij lquk gksxk fd fuokZg [kpZ lwpdkad 
¼cost of living index½ esa brus IokbaVksa dh o`f) gqbZ gS] vr% ljdkjh deZpkfj;ksa ds 
fy, eagxkbZ HkÙks ds ,d vkSj LySc dh ?kks"k.kk gqbZ gSA laHkor% vki tkuuk pkgsaxs 
fd fuokZg [kpZ lwpdkad dk D;k vFkZ gSA 

vkiesa ls vusd O;fä;ksa us 'ks;j cktkj 'ks;j dher lwpdkad ¼stock exchange 
share price index½ ds uke ls lquk gksxk] ftls lkekU;r% BSE SENSEX¼;k gky 
gh esa NSE SENSEX½ ds uke ls tkuk tkrk gSA bu fofHkUu çdkj ds lwpdkad 
Jsf.k;ks dk ç;ksx fofHkUu çdkj ds dk;Zdykiksa esa fd;k tkus yxk gSA tSls fd 
vkS|ksfxd mRiknu] fu;kZr] dhersa] vkfnA bl bdkbZ esa vki ftu fo"k;ksa ds laca/k 
esa i<+saxs vkSj tkudkjh çkIr djsaxs] os gSa lwpdkadks dk vFkZ vkSj mudk ç;ksx] 
lwpdkadks ds ç;ksx ds QyLo:i lkeus vkus okyh vusd leL;k,a] fofHkUu çdkj 
ds lwpdkadksa ds fuekZ.k dh fof/k;ka rFkk mudh lhek,aA 

Meaning and 
Concept of Index Number)

tc ge dgrs gSa fd vkS|ksfxd mRiknu ds lkekU; Lrj esa 4 çfr'kr dh o`f) gqbZ 
gS rc gekjk vfHkçk; mu lHkh oLrqvksa ds mRiknu ls gksrk gS ftudk fuekZ.k 
vkS|ksfxd {ks= esa gksrk gSA ijUrq laHko gS fd bu oLrqvksa esa ls dqN dk mRiknu 
c<+ jgk gks] dqN dk mRiknu ?kV jgk gks vkSj dqN dk mRiknu T;ksa dk R;ksa cuk 
jgsA o`f) ;k deh dh D;k nj gS vkSj bu oLrqvksa dks fdu bdkb;ksa esa vfHkO;ä 
fd;k tk jgk gS buds laca/k esa varj gks ldrs gSaA mnkgj.kkFkZ] lhesaV dks çfr 
fdyksxzke esa] oL= dks çfr ehVj esa] vkSj eksVj xkfM+;ksa dks çfr bdkbZ esa dksfV 
fd;k tk ldrk gSA ,slh fLFkfr esa tc gekjk mís'; le;ksijkar –f"V ls ;k LFkkuksa 
dh HkkSxksfyd –f"V ls vkS|ksfxd mRiknksa ds mRiknu ds vkSlr Lrj esa ifjorZu dh 
eki djuk gksrk gS dsUæh; çof̀Ùk dh eki dh rduhd dk ç;ksx djuk lgh ugha 
gksrk D;ksafd tc Jsf.k;ksa dks fofHkUu bdkb;ksa esa ;k@vkSj fofHkUu enksa esa vfHkO;ä 
fd;k tkrk gS rc ;g mi;ksxh fl) ugha gksrhA 

,slh fLFkfr esa fo'ks"k çdkj ds vkSlr dh vko';drk gksrh gS] ftls lwpdkad dgk 
tkrk gSA bUgsa çk;% vkfFkZd cSjksehVj dh laKk nh tkrh gSA 

lwpdkad dh ifjHkk"kk bl izdkj nh tk ldrh gS& ,d fo'ks"k çdkj dk vkSlr tks 
nks ;k mlls vf/kd fLFkfr;ksa esa ijLij lacaf/kr pjksa ds lewg dh ek=k ds Hkhrj dh 
rqyuk esa lgk;rk djrk gSA 

lwpdkad la[;kvksa dh Js.kh gksrs gSa] ftudh ;kstuk fdlh fof'k"V le; dky esa 
¼;g le; dky nSfud] lkIrkfgd] ekfld] okf"kZd ;k dksbZ vU; fu;fer le; 
varjky gks ldrk gS½ ifjorZuksa dh eki djus ds fy, cukbZ tkrh gS ;k ,slk fdlh 



 

 
194 

 ,d pj ;k ijLij pjksa ds ,d lewg ds lanHkZ esa rqyuk djus ds fy, fd;k tkrk 
gSA bl çdkj fof'k"V lwpdkad dh Js.kh esa çR;sd la[;k dk Lo:i ;ksa gksrk gS %  

d½  ;g la[;kek= gksrh gS vFkkZr~ blesa dksbZ bdkbZ ugha gksrhA  

[k½  bldk ifjdyu iwoZfu/kkZfjr lw= ds vuqlkj fd;k tkrk gSA 

x½  bldk fuekZ.k fu;fer le; varjkyksa ij fd;k tkrk gSA dHkh&dHkh ,slk 
fofHkUu fo'ys"k.k LFkkuksa ij ,d gh le; varjky esa fd;k tkrk gSA  

?k½  la[;kvksa dk fu;fer fuekZ.k dkykuqØeh Jsf.k;ksa ¼chronological series½ esa 
gksrk gSA  

M½  dqN vk/kkj dky ¼base period½ vkSj vk/kkj la[;k ¼base number½ ds uke 
ls tkus okys dqN fof'k"V dky vkSj la[;k ds lanHkZ esa vk/kkj la[;k lnk 
100 gksrh gSA mnkgj.kkFkZ x.kuk 2003 o"kZ ds fy, 180 ds :i esa dh tkrh 
gS rks bldk vFkZ gksrk gS fd 1996 dh dherksa dh rqyuk esa 2003 esa 
miHkksäk dherksa esa of̀) 80 çfr'kr gqbZ gSA 

lwpdkad la[;k dh eki dh eq[; fo'ks"krk,a bl çdkj gSa% 

1-  lkis{k eki 

2-  fof'k"V vkSlr 

3-  ifjorZuksa dk eki çR;{k eki ds fy, l{ke ugha gS 

4-  oLrqvksa ds lewg dh lkekU; fo'ks"krkvksa dk ekiu 

5-  le; ;k LFkku ds vk/kkj ij rqyuk 

6-  çfr'kr esa çHkkfor 

7-  lkoZHkkSfed mi;ksx 

1-   lwpdkad la[;k dk mi;ksx ifjorZu'khy le; vkSj LFkku ij 
pj ds lewg esa okLrfod ifjorZu dh rqyuk ds fy, fd;k tkrk gSA  

2-   lwpdkad la[;k ,d fo'ks"k çdkj dk vkSlr gS tks pj ;k pj 
ds lewg esa lkis{k ifjorZuksa dk eki çnku djrk gSA  

3-   lwpdkad la[;k dh 
lgk;rk ls ge ifjek.k esa mu ifjorZuksa dks eki ldrs gSa tks mudh tfVy 
ç—fr ds dkj.k çR;{k eki esa l{ke ugha gSaA  

4-   lwpdkad la[;k 
oLrqvksa ds lewg dh lkekU; fo'ks"krkvksa dks O;ä djrh gSA baMsDl esa 
ifjorZu dk eryc ges'kk ;g ugha gksrk gS fd lHkh pj esa cnyko gksrk gSA 
mnkgj.k ds fy,] ewY; lwpdkad esa of̀) dk eryc ;g ugha gS fd lHkh 
oLrqvksa dh dher c<+ jgh gSA 
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 5-   lqpdkad la[;k dk mi;ksx le; 
;k LFkku ds vk/kkj ij lkis{k ifjorZuksa dks ekius ds fy, fd;k tkrk gSA 
mnkgj.k ds fy,& mÙkj çns'k esa xsgwa dk mRiknu nks vyx&vyx vof/k ds 
fy, ;k mÙkj çns'k vkSj gfj;k.kk esa ,d gh vof/k esa xsgaw dk mRiknu  

6-   lkis{k ifjorZu fn[kkus ds fy, lwpdkad la[;k çfr'kr esa 
O;ä dh tkrh gS] gkykafd çfr'kr dk ladsr dHkh Hkh mi;ksx ugha fd;k 
tkrk gSA  

7-   vktdy lHkh {ks=ksa esa lwpdkad la[;k dh rduhd 
dk cM+s iSekus ij mi;ksx fd;k tk jgk gS] pkgs og mRiknu] O;kikj vkfn esa 
ifjorZu gksA 

Uses of Index Numbers

ewy :i esa lwpdkadksa dk fodkl dherksa esa ifjorZu ds çHkko dh eki djus ds fy, 
fd;k x;k FkkA ijUrq vktdy O;olk; vkSj vkfFkZd dykiksa ds vkadM+ksa ds 
fo'ys"k.k ds fy, os vfuok;Z gks x, gSaA bl lkaf[;dh; midj.k ¼statistical½ dk 
mi;ksx vusd çdkj ls fd;k tk ldrk gS] ftUgsa uhps fn;k tk jgk gS% 

1½ fu.kZ;drkZ lwpdkadksa dk ç;ksx e/;orhZ vfHkdyu ¼intermediate 
computation½ds fy, djrs gSa] ftllss os vU; lwpuk dks csgrj <ax ls le> 
ldsaA ukeek= vk; dks okLrfod vk; dk :i fn;k tk ldrk gS vkfn 
miHkksäk dher lwpdkad ftls thou fuokZg [kpZ lwpdkad ¼cost of living 
index½ ds uke ls Hkh tkuk tkrk gS] dh x.kuk miHkksäkvksa ds ,d fof'k"V 
lewg ds fy, dh tkrh gS] vkSj mu fof'k"V oLrqvksa vkSj lsokvksa dh dherksa 
ds laca/k esa ftudk Ø; ;g miHkksäk lewg çk;% djrk gSA mnkgj.kkFkZ] eku 
ysrs gSa fd o"kZ 1970 esa dksbZ O;fä 100 : vftZr djrk gS vkSj 1980 esa 
mldk vtZu c<+dj 300 : gks x;kA bl vof/k esa ;fn miHkksäk dher 
lwpdkad 100 ls c<+dj 400 gks x;k gks rc og miHkksäk 300 : ls mu 
fofHkUu oLrqvksa dks mlh ek=k esa ugha [kjhn ldsxkA ftUgsa og 1970 esa 
viuh 100 : dh vk; ls [kjhn ikrk FkkA bldk vFkZ gksrk gS fd ml 
O;fä dh okLrfod vk; ?kV xbZ gSA bl çdkj okLrfod vk; dk ifjdyu] 
okLrfod vk; dks miHkksäk dher lwpdkad ls Hkkx nsdj fd;k tk ldrk 
gS% 

1980 (actual income)1980 (Real Income)    100
1970 

e sa okLrfod vk; 
e sa okfLrfod vk;  

dk miHkkDs rk dher lpw dkda

 lacaf/kr1970 o"kZ  # vk/kkj75  100  
400

300
 =×=  

vr% o"kZ 1970 esa miHkksäk dh vk; 100 : dh rqyuk esa 1980 esa mldh 
okLrfod vk; 75: gSA ge ;g Hkh dg ldrs gSa fd ;|fi mldh vk; rks 
c<+ xbZ gS ijUrq dher Ø; 'kfä ?kV xbZ gSA 
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 2½  D.A. egaxkbZ HkÙks ds :i esa dherksa ds çfriwjd ¼price compensating½ ds 
fy, etnwjh vkSj osru ds laca/k esa ckrphr ds fy, fofHkUu çdkj ds dher 
lwpdkadksa dk ç;ksx fd;k tkrk gSA 

3½  uhfr;ksa ds fu/kkZj.k ds laca/k esa fofHkUu çdkj ds dher lwpdkad ljdkj ds 
fy, mi;ksxh fl) gksrs gSA buesa ls dqN ;sa gSa % djk/kku uhfr;ka] etnwjh 
vkSj dher uhfr;ka] vkfFkZd uhfr;ka rFkk lhek'kqYd vkSj VSfjQ uhfr;kaA 

4½  edku fdjk;k HkÙkk] uxj HkÙkk] ;k dqN vU; fo'ks"k HkÙkksa ds lek;kstu ds 
fy, fofHkUu {ks=ksa es fLFkr uxjksa ds thou fuokZg [kpZ ds chp rqyuk djus 
ds fy, Hkh lwpdkad dk ç;ksx fd;k tk ldrk gSA 

5½ vkS|ksfxd mRiknu] —f"k mRiknu] O;kolkf;d dk;Zdyki] fu;kZr vkSj vk;kr 
ds lwpdkad fofHkUu LFkkuksa ds chp rqyuk ds fy, mi;ksxh fl) gksrs gSa rFkk 
m|ksx uhfr;ksa vkSj vk;kr uhfr;ksa ds fuekZ.k esa Hkh ;s mi;ksxh fl) gksrs gSaA 

6½  cEcbZ 'ks;j cktkj esa [kjhn foØ; fd, tkus okys 'ks;jksa dh dherksa ds fy, 
BSE SENSEX lwpdkad gSaA 'ks;j cktkj dks fofu;fer djus esa blls 
lacaaf/kr vf/kdkfj;ksa dks lgk;rk feyrh gSA lkekU; O;olk; dk;Zdykiksa dk 
Hkh ;g lwpd gksrk gS vkSj ljdkj }kjk fofHkUu çdkj dh uhfr;ksa ds fu/kkZj.k 
esa blls lgk;rk feyrh gSA mnkgj.kkFkZ fdlh fo'ks"k m|ksx dh vf/kdrj 
daifu;ksa dh 'ks;j dhersa ;fn yxkrkj fxjrh tk jgh gS rks ml fo'ks"k 
m|ksx dh lgk;rk dh –f"V ls ljdkj viuh uhfr;ksa esa ifjorZu djus ds 
laca/k esa lksp ldrh gSA 

7½  dHkh&dHkh ,slk djuk mi;ksxh fl) gksrk gS fd fdlh ,d m|ksx ds 
lwpdkad vkSj fdlh nwljs m|ksx ;k dk;Zdyki ds chp laca/k LFkkfir fd;k 
tk,] ftlls çFke m|ksx esa gksus okys ifjorZuksa ds laca/k esa iwokZuqeku yxk;k 
tk ldsA mnkgj.kkFkZ] lhesaV m|ksx rFkk Hkou fuekZ.k m|ksx ds lwpdkadksa 
ij utj j[k ldrk gSA ;fn Hkou&fuekZ.k m|ksx ds lwpdkad esa o`f) gks 
jgh gS rc lhesaV m|ksx vk'kk dj ldrk gS fd lhesaV ds fy, ekax c<+sxhA 

8½ ;fn vkidksa lwfpr fd;k tkrk gS fd ,d fd0 xzk0 rsy dh dher o’kZ 1940 
esa `0-50 izfr fd0 xzk0] o’kZ 1980 esa ₹ 30 izfr fd0 xzk0] o’kZ 2004 esa `70 
izfr fd0 xzk0 ,oa 2018 esa 160 izfr fd0 xzk0 gS vkSj ;fn fQj vkils iwNk 
tk,% D;k rsy dks Hkfo’; esa iqu% `50] `30 ;k `70 ij cspk tk, ? vo”; 
vkid mŸkj *ugha* gksxkA 

Issues in 
Construction of Index Numbers

lwpdkadksa ds fuekZ.k ds nkSjku rhu çeq[k leL;k,a mRiUu gks ldrh gSaA oks ;sa gS 
¼1½ vkadM+ksa dk laxzg.k] ¼2½ vk/kkj o"kZ dk p;u vkSj ¼3½ leqfpr lwpdkad dk 
p;uA buds laca/k esa uhps foLrkjiwoZd foospu fd;k x;k gS %  

Collection of Data lwpdkadks ds fuekZ.k ds laca/k 
esa ;k–fPNd ç.kkyh ¼sample method½ }kjk vkadM+ksa dk ladyu ,d çeq[k 
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 fo"k; gksrk gSA vkadM+ksa ds fy, vko';d gksrk gS fd og ;FkklaHko 
fo'oluh;] i;kZIr] ;FkkFkZ] rqyuh;] rFkk fu:id ¼reprensentative½ gksA bl 
laca/k esa vusd çdkj ds ç'uksa dk mÙkj nsuk vko';d gksrk gSA ;sa mÙkj 
varr% O;fä;ksa ds vius&vius fopkjksa rFkk muds ç;kstuksa ij fuHkZj djrs 
gSaA mnkgj.kkFkZ] fuEufyf[kr ds laca/k esa fu.kZ; djuk vko';d gksrk gS%  

i½  Identification of 
Commodities to be Included  fdl çdkj dh vkSj fdruh 
oLrqvksa dks 'kkfey fd;k tk,\ ensa cgqr cM+h la[;k esa gks ldrh gSaA 
mu lcdks 'kkfey djuk laHko ugh gksrkA lwpdkadksa ds fuekZ.k ds 
lanHkZ esa dsoy os gh ensa 'kkfey djus ;ksX; gksrh gSa tks bUgs fu:id 
cuk ldsaA mnkgj.kkFkZ] cEcbZ 'ks;j cktkj esa 'ks;jksa ds fy, ;fn ge 
lwpdkad cukrs gSa] tgka ij cgqr cM+h la[;k esa 'ks;j lwphc) gksrs gSa 
vkSj mudk Ø;&foØ; gksrk gS] rks mu lcdks 'kkfey djuk laHko 
ugha gksrkA vr% fu.kZ; djuk gksrk gS fd 'ks;jksa dh dkSu lh çfrn'kZ 
la[;k ¼;g 30 ;k 40 gks ldrh gS½ cEcbZ 'ks;j cktkj esa 'ks;j dherksa 
esa mrkj p<+ko dk çfrfuf/kRo dj ldrh gSA blfy, ;g ckr /;ku 
nsus ;ksX; gS fd enksa dk p;u fdlh mís'; ls gksuk pkfg, rFkk ftl 
ç;kstu ls lwpdkad cuk;k tk jgk gS mlds fy, og lkFkZd vkSj 
mlls lacaf/kr gksA 

ii½  Sources of Data  vkadM+ksa dks dgka ls ,d= 
fd;k tk;s ;g ç'u egRoiw.kZ vkSj dfBu gksrk gSA mnkgj.kkFkZ] dher 
lwpdkad ds fy, dqN oLrqvksa ls lacaf/kr dherksa vkSj miHkksx dh ek=k 
ds laca/k esa tkudkjh çkIr djuk iM+ ldrk gSA ijUrq mu oLrqvksa dks 
cspus okys [kqnjk foØsrk vkSj Fkksd foØsrk cgqr cM+h la[;k esa gksrs gSa] 
tks fofHkUu çdkj dh dhersa dksV djrs gSaA foLrkj ls tkudkjh çkIr 
djus ds fy, dqN FkksMh lh çfrfuf/k nqdkuksa ¼tks [kjhnkjksa ds fof'k"V 
Ø; fcUnqvksa dk çfrfuf/kRo djrh gSa½ dks pquus dh vko';drk iM+rh 
gSA bl çdkj çfrfuf/k ;k–fPNd losZ{k.k ij vk/kkfjr L=ksr ,sls gksus 
pkfg, tgka ls lkFkZd] i;kZIr vkSj le; ij vkadM+s ,d= fd, tk 
ldsaA 

iii½  Timings of Data Collection ;g Hkh 
egRoiw.kZ gksrk gS fd vkadM+ksa dk laxzg.k lgh le; ij fd;k tk,A 
miHkksäk dher lwpdkad ds mnkgj.k ij ;fn ge /;ku nsa rks ns[ksaxs 
fd fdlh eghus ds vyx&vyx fnuksa ij dhersa vyx&vyx gksrh 
gSA dqN oLrqvksa dh dhersa rks ,d gh fnu esa vyx&vyx le;ksa ij 
vyx&vyx gks ldrh gSA mnkgj.kkFkZ] çkr% dky esa lfCt;ka rkth 
vkrh gSa vkSj mudh dhersa çk;% m¡ph gksrh gSa] ijUrq la/;k ds le; 
dhersa fxj tkrh gS D;ksafd buds fcØsrk viuh nqdkusa can djus yxrs 
gSa vkSj bl fouk'k'khy oLrq ds LV‚d dks lekIr dj nsuk pkgrs gSaA 
çR;sd oLrq ds laca/k esa O;fä dks Loa; gh fu.kZ; djuk gksrk gS fd 
;FkkFkZrk dk fp=.k fdl çdkj fd;k tk, vkSj ftl dk;Z ds fy, 
lwpdkad dk ç;ksx fd;k tkrk gS] mls fdl çdkj iwjk fd;k tk,A 
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 Selection of Base Year vk/kkj vof/k og lanHkZ 
vof/k gksrh gS ftldk ç;ksx fdlh nh gqbZ vof/k esa dherksa ;k ek=kvksa esa 
ifjorZu dh rqyuk djus ij mudk fo'ys"k.k djus ds fy, fd;k tkrk gS 
¼tks çk;% ,d o"kZ dh gksrh gS½ ds ewY; dks lanHkZ vof/k ds :i esa fy;k 
tkrk gS] cgqr ls lwpdkad Js.kh ds fy, fdlh fuf”pr le;kof/k ftlds 
lanHkZ esa bu Jsf.k;ksa ds vkxŝ  ds lwpdkadks dk ifjdyu fd;k tkrk gS vkSj 
rqyuk dh tkrh gSA 

dqN vU; fLFkfr;ksa esa] fo'ks"kr% ml le; tc fofHkUu uxjksa es fuokZg [kpZ 
ds chp rqyuk djuk gksrk gS] ,d pwus x, uxj esa thou fuokZg ds ewY; dks 
vk/kkj ds :i esa ys fy;k tkrk gS] ftlls vU; uxjksa esa fuokZg [kpZ dh 
rqyuk dh tkrh gSA 

blds vfrfjä vU; fLFkfr;ksa esa vko”;d gks ldrk gS fd fdlh ,d 
lwpdkad Jsf.k;ksa dh rqyuk fdlh vU; Js.kh ls dh tk,A ,slh fLFkfr;ksa esa 
lHkh Jsf.k;ksa ds fy, mHk;fu"B ¼common½ lkekU;r% vf/kd mi;qä gksrk 
gSA  

mi;qZä rF;ksa dh –f"V ls blfy, vko';d gksrk gS fd vk/kkj o"kZ ds :i esa 
pquh gqbZ vof/k lkekU; vof/k gksA lkekU; vof/k ¼normal period½ og gksrh 
gS ftlls lacaf/kr dher ;k ek=k&la[;k u rks cgqr gh uhph gS] vkSj u 
cgqr gh Å¡ph gSA bls vlkekU; ?kVukvksa ls çHkkfor ugha gksuk pkfg,] tSls 
fd ck<+ ¼—f"k es :fp j[kus okyksa ds fy,½] ;q)] vpkud lqLrh ¼recession½ 
dh fLFkfr gks tkuk] vkfnA lkekU; D;k gS] bl ckr dk fu.kZ; ;g /;ku esa 
j[k dj djuk pkfg, fd lwpdkad dks cukus dk mís'; D;k gS vkSj fo'ks"k 
çdkj dh fLFkfr D;k gSA 

Selection of an Appropriate Index tc 
,d leku vkadM+ksa esa lwpdkadksa dh fofHkUu fof/k;ksa dk ç;ksx fd;k tkrk gS 
rks muds fofHkUu çdkj ds ifj.kke gksrs gSaA ,sls lw= ds p;u esa iwjh 
lko/kkuh j[kuh pkfg, tks bl dk;Z ds fy, lokZf/kd mi;qä fl) gksA ;g 
crkuk vR;ar dfBu gksrk gS fd Hkkfjr lwpdkad ¼weighted index½ dk 
ç;ksx fd;k tk, ;k vYiHkkjfr lwpdkad ¼under weighted index½ dk ç;ksx 
fd;k tk,A ;g rks bl ckr ij fuHkZj djrk gS fd lwpdkad dk ç;ksx fdl 
ç;kstu ls djuk gSA mnkgj.kkFkZ] ;fn ge etnwjh ds laca/k esa ckrphr djus 
ds fy, ;k dher o`f) ds fy, çfriwfrZ ds fy, lwpdkad dk ç;ksx djuk 
pkgrs gS rks dsoy Hkkfjr lwpdkad dk ç;ksx djuk mfpr gksxkA 

fdu Hkkjksa ¼weights½ dk ç;ksx fd;k tk,\ vk/kkj o"kksaZ dh ek=kvksa dk ;k 
orZeku o"kZ dh ek=kvksa dk ;k fdUgha vU; Hkkjksa dk ç;ksx djuk gS] bu 
ç'uks dk mÙkj egRoiw.kZ gksrk gSA lwpdkad ds fuekZ.k esa 'kkfey dh xbZ enksa 
ds lkis{k egRo dk okLrfod fp=.k djus okys Hkkj gh ,d ek= mÙkj fl) 
gksrs gSaA lwpdkad dh vko';drk fdl ç;kstu ds fy, gS ;g ,d egRoiw.kZ 
dkjd gksrk gSA 
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 Classification of Index 
Numbers

lwpdkad rhu çeq[k çdkj ds gksrs gSa % dher lwpdkad] ek=k lwpdkad vkSj ewY; 
lwpdkadA  

Price Indices  bl çdkj ds lwpdkadks dk ç;ksx vf/kdrj 
fd;k tkrk gSA dher lwpdkad fdlh oLrq dh dherksa ;k oLrqvksa ds ,d lewg dh 
dherksa ij fopkj djrk gS rFkk ,d vof/k ls nwljh vof/k ds chp gq, dherksa esa 
ifjorZu ds chp rqyuk djrk gSA blds vfrfjä ;g nks LFkkuks ij dherksa esa Hkh 
rqyuk djrk gSA mnkgj.kkFkZ] thou fuokZg [kpZ dh O;k[;k djus ds fy, miHkksäk 
oLrqvksa vkSj lsokvksa ds lexz dher ifjorZuksa ¼overall price changes½ dh eki 
djus okys lqifjfpr miHkksäk dher lwpdkad dk ç;ksx fd;k tkrk gSA  

Quantity Indices  bu lwpdkadks ds laca/k esa fopkj djus vkSj 
rqyuk djus ds laca/k esa ftu ckrksa ij tksj fn;k tkrk gS os gSa] dksbZ ,d gh oLrq 
;k oLrqvksa dk ,d lewgA mnkgj.kkFkZ] ;g le>us ij tksj fn;k tk ldrk gS fd 
fofHkUu le; vof/k;ksa ds nkSjku Hkkjr esa /kku ds mRiknu dh ek=k esa D;k ifjorZu 
gq, gSA bl ç;kstu ls ,d ,dy oLrq&ek=k lwpdkad ¼single commoditiy’s 
quantity index½ cukuk gksxkA blds fodYi esa Hkkjr esa [kk|kuksa ds mRiknu esa 
ifjorZuksa dks le>us ij tksj fn;k tk ldrk gSA bl fLFkfr esa ek=k lwpdkad dks 
cukus ds nkSjku [kk|kUu dgh tkus okyh lHkh oLrqvksa ds laca/k esa fopkj djuk 
gksxkA 

Value Indices  ewY; lwpdkad okLro esa dher vkSj ek=k 
ifjorZuksa ds la;qä çHkko dh rqyuk djrs gSaA vusd fLFkfr;ksa esa rqyuk djus ds 
dk;Z ds fy, dher lwpdkad ;k ek=k lwpdkad i;kZIr ugha gksrs gSA mnkgj.kkFkZ] 
fdlh uxj ;k {ks= ds fof'k"V lewg ds O;fä;ksa ds fuokZg [kpZ esa rqyuk djus ds 
fy, ,d lwpdkad dh vko';drk gks ldrh gSA ,slh fLFkfr esa lewg ds ,d 
fof'k"V ifjokj ¼typical family½ ds O;; dh rqyuk djuk vf/kd mi;qä gksrk gSA 
D;ksafd bl dk;Z ds fy, O;; ds chp rqyuk djuk gksrk gSA vr% bl fLFkfr esa 
ewY; lwpdkad cukus dh vko';drk gksrh gSA ;s lwpdkad mRiknu&fu.kZ;ksa esa 
mi;ksxh fl) gksrs gSa D;ksafd ;s eqækLQhfr ds çHkko ls cpkrs gSaA  

vr% lw= fuEufyf[kr gS % 

ewY; lwpdkad = ∑����
∑����

 × 100 

1½  dkj.kksa ds lkFks crkb, fd fuEufyf[kr dFku ds lkFk vki ;k
gSaA 

d½  lwpdkad fof'k"V vkSlr ¼specialised averages½ gksrs gSaA  

[k½  fdlh vk/kkj o"kZ dk lwpdkad lnk 'kwU; gksrk gSA  

x½  ewY; lwpdkad dher ;k ek=k esa ifjorZuksa dh eki djrk gSA  
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 ?k½  eqækLQhfr ds le; ek=k lwpdkad vius vuq:i ewY; lwpdkad dh 
rqyuk esa okLrfod mRiknu dh csgrj eki fl) gksrk gSA  

M½  leqfpr lwpdkadks ds }kjk lkekU; o`f) dks okLrfod vk; ds :i esa 
cnyk tk ldrk gSA  

p½  lwpdkadks dks cukrs le; oLrqvksa ds p;u ds fy, çkf;drk çfrp;u 
¼probability sampling½ lokZf/kd mi;qä ç.kkyh fl) gksrk gSA  

N½  fdlh vk/kkj o"kZ ds ml fLFkfr dks lkekU; vof/k dgk tk ldrk gS] 
tc fd og vkadM+ks ls lacaf/kr lokZf/kd gky dh vof/k gksA  

2½  if=dkvksa vkSj lekpkji=ksa esa vkius vusd lwpdkadksa dks ns[kk gksxk ,sls 
pkjlwpdkadks ds uke crkb, vkSj la{ksi esa ;g Hkh crkb, fd buesa ls çR;sd 
fdl ckr dh vksj ladsr djrk gSA 

3½  lwpdkad dks cukrs le; tks leL;k,a mB [kM+h gksrh gSa mUgsa lwphc) 
dhft,A 

4½  bues ls çR;sd ds ,d mnkgj.k nsus dk ç;kl dhft, tc] 

d½  dher lwpdkad] 

[k½  ek=k lwpdkad vkSj  

x½ ewY; lwpdkad leqfpr fl) ugha gksrs gSaA 

Methods 
of Constructing Index Numbers 

Åij ds ifjPNsn esa fofHkUu çdkj ds lwpdkadksa ds laca/k esa fopkj fd;k x;k gS tks 
gSa dher lwpdkad] ek=k lwpdkad] vkSj ewY; lwpdkadA uhps dher vkSj ek=k 
lwpdkadksa ds fuekZ.k vkSj mudh lhekvksa ij tksj fn;k tk,xkA 

lkaf[;dh&fonksa us la;qä lwpdkadksa ¼composite index numbers½ ds fuekZ.k ds 
fy, fofHkUu çdkj ds lw= cuk;s gaSA mUgsa nks O;kid oxksaZ esa j[kk x;k gS] ftUgsa 
uhps fn;k tk jgk gS % 

i½  vHkkfjr lwpdkad] vkSj  

ii½  Hkkfjr lwpdkad  

Åij of.kZr lw= ds laca/k esa vkSj çR;sd oxZ ds lwpdkadksa ds fuekZ.k rFkk blds 
ç;ksx ds laca/k esa vkxs ds ifjPNsnks esa foospu fd;k x;k gSA lwpdkadks ds fuekZ.k 
esa ftu çrhdksa dk ç;ksx fd;k tkrk gS muls igys vkidks ifjfpr djk;k 
tk,xkA ;s fuEufyf[kr gS% 

fdlh vk/kkj o"kZ esa fdlh oLrq dh çfr bdkbZ dher dh vksj P0 ladsr djrk gSA 
P1 ladsr djrk gS orZeku vof/k ¼orZeku vof/k og gksrh gS ftlesa lwpdkad dk 
ifjdyu vk/kkj vof/k ds lanHkZ esa fd;k tkrk gS½ esa mlh oLrq dh çfr bdkbZ 
dher dh vksjA 

Q0] Q1 vkSj V0] V1 ds fy, blh çdkj dh gksrh gSA 
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 dher lwpdkadksa] ek=k lwpdkadks vkSj ewY; lwpdkadksa ds ladsr ds fy, vaxzsth ds 
P,Q vkSj V cM+s v{kjksa ¼Capital letters½ dk ç;ksx fd;k tkrk gSA 

bl çdkj P01 vk'k; gksr gS vk/kkj vof/k ¼P0½ ls lacaf/kr vof/k ¼P1½ ds fy, 
dher lwpdkadA ek=k ¼Q01½ vkSj ewY; ¼V01½ lpwdkadksa dks blh çdkj ds vFkZ 
çnku fd, tkrs gSaA bl laca/k esa /;ku nsus dh ckr ;g gS fd lwpdkadks dks 
çfr'kr esa vfHkO;ä fd;k tkrk gSA 

Unweighted Index Numbers

bl çdkj ds lwpdkadksa dks ljy lwpdkad ¼simple index numbers½ dgk tkrk 
gSA lwpdkadks ds fuekZ.k dh bl fof/k esa] Hkkj Li"V :i ls ugha fn, tkrsA bUgsa nks 
oxksaZ esa ckaVk tkrk gS % 

lwpdkadksa ds fuekZ.k ds lacaf/k esa uhps nks 'kh"kZdksa esa foospu fd;k x;k gS % 

1½  Simple Aggregative Index  lwpdkadks ds 
fuekZ.kdh ;g lcls vf/kd ljy vkSj lcls de larks"ktud fof/k gSA dher 
lwpdkadksa dh fLFkfr esa bl fof/k ds }kjk pkyw o"kZ esa çR;sd oLrq dh bdkbZ 
ykxr ds ;ksx ds vk/kkj o"kZ esa blh oLrq dh bdkbZ ykxr ds ;ksx ls 
foHkkftr dj fn;k tkrk gS rFkk HkkxQy ¼quotient½ dks 100 ls xq.kk dj 
fn;k tkrk gSA çrhd ds :i esa] 

 ��� = �∑��
∑��

� × 100  

blh çdkj ek=k lwpdkad dks ;ksa vfHkO;ä fd;k tk ldrk gS % 

��� = �∑��
∑��

� × 100  

dher lwpdkad vkSj ek=k lwpdkad ds fuekZ.k ds fy, o"kZ 1990 vkSj 
o"kZ 2000 ds fy, fn, çfrn'khZ vkadM+kas ¼sample data½ ds laca/k esa fopkj dhft,A

Item Year 1990 Year 2000 

 dher  (Rs.) Ekk=k dher  (Rs.) Ekk=k 

Wheat 700 4 qts 950 3.5 qts 

Clothing 200 30 mts 300 35 mts 

Gas 150 4 cylinder 220 6 cylinders 

Electricity 0.8 800 units 1.10 1,000 units 

House Rent 400 1 dwelling 800 1 dwelling 

 1450.80 
∑�� 

839 
∑�� 

2271.1 
∑�� 

1045.5 
∑�� 
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 vk/kkjo"kZ 1990 ds lanHkZ esa o"kZ 2000 ds fy, dher lwpdkad ds fy, ljy 
leqPp;h fof/k ;s gSa  

lwpdkad 

��� = �∑��
∑��

� × 100 = ����.�
����.�

× 100 = 156.54  

bl çdkj lwpdkad esa fopkjk/khu oLrqvksa dh dherksa esa o"kZ 1990 dh rqyuk esa o"kZ 
2000 esa 56-54 çfr'kr dh o`f) gqbZ gSA bl fof/k dh fuEufyf[kr nks lhek,a gS %  

1½  bdkbZ dk vkdkj ¼unite size½ lwpdkad dks çHkkfor djrk gSA mnkgj.kkFkZ] 
mi;qZämnkgj.k esa ;fn xsgwa dh dher çfr fd0xzk0 ds :i esa 1990 esa 7 : 
dksV dh xbZ rFkk 2000 esa 9-5 : dksV dh xbZ rks lwpdkad cgqr fHkUu gks 
tk,xkA  

2½  fofHkUu oLrqvksa dk lkis{k egRo lwpdkad esa çfrfcafcr ugha gksrkA 
mnkgj.kkFkZ] mi;qZä mnkgj.k esa ge ns[krs gSa fd xsgw¡ ij dqy 2]800 : O;; 
fd;k tkrk gS] tksfd O;; dh lcls çeq[k en gSA bl fof/k esa ;g 
çfrfcafcr ugha gksrkA  

blds vuq:i  ¼analogously½ ljy leqPp;h fof/k ds }kjk ek=k lwpdkad ;ks gSa% 

��� = �∑��
∑��

� × 100  

ek=k lwpdkad ds fy, mnkgj.k 1 dks nsf[k, 

��� = ����.�
���

× 100 = 124.61  

;gka vkidks /;ku nsuk pkfg, fd dher lwpdkad ds lw= esa ^P^ ds LFkku ij ek=k 
lwpdkad dks cukrs le; ^q^ dks j[kk tk,xkA ;g vfHkO;fä fHkUu fof/k;ksa ds lw=ksa 
ij ykxw gksrh gSA 

Limitations  ek=kvksa dh bdkb;ksa ds fHkUu gksus ds dkj.k mUgs tksM+k 
ugha tk ldrk rFkk O;; dh rqyuk djus ds fy, ek=k,a leqfpr pjksa dk 
çfrfuf/kRo ugha djrhA 

Simple Average of Relative Index

dher lwpdkad ds fuekZ.k dh bl fof/k esa] lcls igys lwpdkad esa 'kkfey dh xbZ 
fofHkUu enksa ds fy, ewY;kuqikrksa ¼price relatives½ dk vfHkdyu djuk gksxkA 
mlds ckn çrhd ds :i esa buds vkSlr dk vfHkdyu djuk gksxkA 

��� =
∑���

��
 ×����

�
or 

��� �� ��� 
����� ���������

��.�� �����
     

mnkgj.k & 1 esa nh xbZ dherksa ij fopkj djds blh vkadM+s dk ç;ksx djrs gq, 
ewY;kuqikrksa ds ljy vkSlr ds :i esa dher lwpdkad dk vfHkdyu fuEufyf[kr 
gksxkA 
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Items Units  1990 
 (Rs.) 

 2000 
 (Rs.) 

 

(Rs.) 1

0

P
P

100×  

Wheat Qts 700 950 (950/700) × 100 =
135.7 

Clothing Mts 200 300 (300/200) × 100 =
150.7 

Gas Cylinder 150 220 (220/150)× 100 =
140.7 

Electricity Units 0.80 1.10 (1.10/0.8) × 100 =
137.5 

Housing dwelling 400 800 (800/400) × 100 = 200 

 N = 5   ∑ �
��

��
 × 100� = 763.9 

 
 

 
bl çdkj ewY;kuqikrksa dk ljy vkSlr dk lwpdkad dher esa 52-78 çfr'kr dh 
o`f) fn[kkrk gSA  

ek=k lwpdkad dks cukus ds fy, ek=kuqikrksa ¼quantity relatives½ dks Kkr djuk 
pkfg, vkSj mudk vkSlr fudkyuk pkfg,A bl fof/k esa ek=k lwpdkad dh lwph gS% 

��� =
∑ ���

��
 × 100�

�
 

mnkgj.k 1 esa fn;s x, vkadM+ksa dh lgk;rk ls bldk vfHkdyu vki Lo;a gh dj 
ldrs gSA  

bl fof/k dh Hkh viuh dqN lhek,a gSA çFke] çR;sd ewY;kuqikr/ek=kuqikr dks 
leku egRo fn;k tkrk gS tks ;FkkFkZ es ugh gksrkA f}rh;] lekarj ek/; vuqikrksa 
vkSj çfr'krksa ds fy, lgh çdkj dk vkSlr ugha gksrkA  

1½ fuEufyf[kr vkadM+ks ¼dher çfr fd0xzk0½ ls ljy leqPp;h vkSj lkis{kksa ds 
vkSlr fof/k;ksa ls  

i½  dher lwpdkad dk ifjdyu dhft,%  

 

1

0
01

P 100  
763.9PP  =  =152.78

N 5

 × 
 =

∑
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 ii½ bu nksuksa fof/k;ksa dh lhek,a D;k gS \  

 2015 esa dher (Rs.) 2018 esa dher (Rs.) 

Apple 35 60 

Mango 30 45 

Watermelon 5 10 

2½ fn, gq, laedksa ls ljy leqPPk;h lwpdkad Kkr dhft,A 

i) Ok’kZ 2016 ds lanHkZ esa 2017 ds fy, 

ii) Ok’kZ 2017 ds lanHkZ esa 2018 ds fy, 

 2016 (Rs.) 2017 (Rs.) 2018 (Rs.) 

A (100 gm) 12 15 15.60 

B (per piece) 3 3.60 3.30 

C (per kg) 5 6 5.70 

Aggregate 20 24.60 54.60 

Weighted Index Numbers

lwpdkad dks cukus ds dk;Z esa igyh nks fof/k;ksa ds varxZr çR;sd en dks leku 
Hkkj@egRo fn;k x;k] tc fd Hkkfjr lwpdkad fof/k;ksa es ml çR;sd en dks Li"V 
:i ls fn;k tkrk gS ftls lwpdkad ds fuekZ.k esa 'kkfey fd;k tkrk gSA bl 
çdkj ls Hkkj nsus ds pyrs ge le;ksijkar dsoy dher/ek=k esa ifjorZu dh rqyuk 
esa vf/kd lwpuk ds laca/k esa fopkj dj ldrs gSaA bl laca/k esa leL;k dsoy ;g 
gksrh gS fd çfrn'kZ esa 'kkfey fd, x, çR;sd en dks fdl ek=k esa Hkkj ds laca/k 
esa fopkj fd;k tk,A bl fof/k dks nks vkSj fof/k;ksa esa ckaVk tkrk gSA  

uhps bu nks fof/k;ksa ds lEcU/k esa fopkj fd;k x;k gSA  

Weighted aggregative index

bl oxZ ds varxZr rhu fof'k"V fof/k;ksa dk v/;;u fd;k tk,xk] ftudk 
lkekU;r% O;olk; vuqla/kku esa ç;ksx fd;k tkrk gSA os gSa% 

¼d½ ysfLij dk lwpdkad] ¼[k½ ik'ks dk lwpdkad] vkSj ¼x½ fQ'kj dk lwpdkadA bu 
rhu lwpdkadksa dh ladYiukvksa dks le>us ds i'pkr~ bu lwpdkadks dks cukus ds 
fy, ge ,d –"Vkar ysaxsA 

d½  Laspeyre’s Indexs bl fof/k ds varxZr çR;sd 
oLrq dks tks Hkkj fn;s tkrs gSa os gksrs gSa dher lwpdkadks ds fy, vk/kkj o"kZ 
esa mi;ksx dh xbZ ek=k,¡ rFkk ek=k lwpdkad ds fy, Hkkj gksrk gS vk/kkjo"kZ 
esa oLrqvksa dh dhersaA bl çdkj ysfLijs ds vuqlkj 
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( ) 1 0

01
0 0

= 100,La Pq
P

Pq
 

×  
 

∑
∑

dher lpw dkda    vkjS

 

ek=k lwpdkad 1 0La
01

0 0

q P
(Q )   100

q P
 

/;ku nsus dh ckr ;g gS fd  ¼consumer price 
index½ cukus ds fy, ;g fof/k lokZf/kd çpfyr gSA vr% bls leqPp; O;; 
fof/k ¼aggregate expenditure method½ ds :i esa fy;k tkrk gS] tks 
miHkksäk dher lwpdkad dks cukus dh fof/k;ksa esa ls ,d gSA 

D;ksafd çR;sd lwpdkad ,d gh vk/kkj o"kZ dh dher vkSj ek=k ij fuHkZj 
djrk gSA vr% vuqla/kkudrkZ ,d vof/k ds lwpdkad dh rqyuk lh/ks gh 
fdlh nwljh vof/k ds lwpdkad ds lkFk dj ldrs gSaA mnkgj.kkFkZ] eku ysrs 
gSa fd 1991 dks vk/kkj o"kZ ysdj lhesaV dk dher lwpdkad 1995 esa 115 gS 
vkSj 2001 esa 143 gSA QeZ ;g fu"d"kZ fudkyrh gS fd QeZ ds dher Lrj esa 
1991 ls 1995 ds chp 15 çfr'kr dh of̀) gks xbZ vkSj 1991 ls 2000 ds 
chp ;g Lrj 43 çfr'kr c<+ x;kA 

[k½  Paasehe’s Indexs bl fof/k ds varxZr pkyw dher 
lwpdkad dks cukus esa o"kZ esa miHkksx dh xbZ ek=kvksa dk Hkkj ds :i esa 
ç;ksx fd;k tkrk gS] tc fd ek=k lwpdkad dks cukus esa pkyw o"kZ es enks 
dh dherksa dks Hkkj ds :i esa ç;ksx fd;k tkrk gSA bl çdkj ik'ks ds 
vuqlkj % 

Price Index (���
    ��) =  �∑����

∑����
�  × 100   

Quantity Index = (���
    ��) =  �∑����

∑����
�  × 100 

Comparison of 
Laspeyre’s and Paasehe’s Indices  O;ogkfjd –f"V ls lkekU;r% ysfLijs 
ds lwpdkad dks ik'ks ds lwpdkad ls csgrj ekuk tkrk gSA bldk dkj.k ;g 
gS fd tc rd vk/kkj o"kZ fuf'pr jgrh gS rc rd fn;k x;k Hkkj 
vifjofrZr cuk jgrk gSA vr% ifjdyu djus vkSj rqyuk djus ds dk;Z 
vklku gksrs gSaA blds foifjr ik'ks ds lw= esa pkyw o"kZ esa ifjorZu gksus ds 
lkFk&lkFk Hkkj esa ifjorZu gksrk jgrk gS vr% u;s@fHkUu Hkkjksa dk ç;ksx 
djds çR;sd o"kZ ds fy, dher lwpdkad dk vfHkdyu djuk gksrk gSA  

ysfLijs ds lwpdkad dk ,d nwljk jkspd xq.k/keZ ;g gS fd blesa lwpdkadksa 
ds eku ¼value½ dk cgqr vf/kd vuqeku yxkus dh çof̀Ùk gksrh gSA dgk 
tkrk gS fd tc dhersa c<+rh gSa rc miHkksäk bu oLrqvksa ¼tks dher 
ykspnkj gksrh gS½ dk miHkksx de dj nsrs gSa ftudh dher lcls vf/kd gks 
xbZ gSA bl çdkj vk/kkj o"kZ ek=kvksa dk ç;ksx va'k ¼numerator½ ds eku 
dks c<+k nsrk gS vkSj bl çdkj lwpdkad dk eku c<+ tkrk gSA ;gh ckr ml 
le; Hkh gksrh gS tc dhersa fxj jgh gksrh gSA blds foifjr ik'ks ds 
lwpdkad esa de vuqeku yxkus dh çof̀Ùk gksrh gSA bldk dkj.k ;g gS fd 



 

 
206 

 tc dhersa c<+ jgh gksrh gSA rc de dh xbZ orZeku ek=kvksa dk ç;ksx Hkkj 
ds :i esa fd;k tkrk gS] ftlls lwpdkad dk eku ?kV tkrk gSA tc dherksa 
esa ifjorZu cgqr rsth ls ugha gq, gSa rc bu nks fof/k;ksa }kjk cus lwpdkad 
ekuksa esa cgqr vf/kd varj ugha gksrkA  

x½  Fisher’s Ideal Index  bfoaZx fQ'kj us 
ysfLijs vkSj ik'ks ds lwpdkadksa dh dfe;ksa dks nwj djus ds mís'; ls buds 
xq.kksÙkj ek/; ¼geometric mean½ dk ç;ksx fd;kA bl çdkj] 

 (���
    �) =   ��∑����

∑����
� �∑����

∑����
� × 100 

blds vuq:i] 

 =  

(�   ��
� ) =   ��

∑����

∑����
� �

∑����

∑����
� × 100 

vr% fQ”kj vkn”kZ lwpdkad = ×yfs Lij s lwpdkda  ik'k s lpw dkda  

fQ'kj lwpdkad Js"B gSa D;ksafd ;g ysfLijs vkSj ik'ks ds lwpdkadks ds xq.kksÙkj ek/; 
¼geometric mean½ dk ç;ksx djrk gSA ;g ek/; vuqikrksa vkSj çfr'krksa ds fy, 
Js"B gksrk gSA nwljk dkj.k ;g gS fd blesa cgqr vf/kd ;k cgqr de vuqeku 
yxkus dh laHkkouk ugha jgrhA fQ'kj dk lwpdkad dkyksRØe.k ijh{k.k ¼time 
reversal test½ vkSj miknkuksaRØe.k ijh{k.k ¼factor reversal test½ dh vko';drkvksa 
dks iwjk djrk gSA vr% bl lwpdkad dks vkn'kZ lwpdkad dgk tkrk gSA vc rd 
geus Hkkfjr leqPp; fof/k ds rhu fHkUu&fHkUu lwpdkadksa ds laca/k esa foospu fd;kA  

mnkgj.k ds fy, ge 2013 vkSj 2018 ds fuEufyf[kr vkadM+ks dk çs{k.k] djsaxs rFkk 
¼i½ ysfLijs] ¼ii½ ik'ks vkSj ¼iii½ fQ'kj ds lwpdkadksa dks cukus ds fy, bl lkj.kh esa 
fn, x, vko';d vfHkdyu dks Hkh ns[ksaxsA 

Ok’kZ 2013 
(vk/kkj o’kZ) 

Ok’kZ 2018 
(orZeku o’kZ) 

���� ���� ���� ���� 

dhersa 

(��) 
Ekk=k  
(��) 

dhersa 

 (��) 
Ekk=k  
 (��) 

A 800 6 950 8 4800 5700 6400 7600 
B 600 3 800 4 1800 2400 2400 3200 
C 400 5 425 4 2000 2125 1600 1700 
D 250 2 300 2 500 600 500 600 

     ∑���� 
= 9100 

∑����  
= 10824 

∑���� 
= 10900 

∑����  
= 13100 
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 i)  or (���
    ��) =  �∑����

∑����
�  × 100 

      =  
10824
9100

 × 100 = 118.94 

;g fn[kkrk gS fd 2013 dh rqyuk esa 2018 esa bl lewg ¼çfrn'kZ oLrqvksa½ 
dh dhersa 18-94 çfr'kr c<+ xbZA 

ysfLijs ds lw= ds vuqlkj  dk vfHkdyu fuEu çdkj ls 
fd;k tkrk gS % 

1 0
01

0 0

q P
Q    100

q P
 

= ×  
 

∑
∑

 

q1, P0 ,oa q0 P0 dk tksM+ lkj.kh 17-3 ls fy;k tk ldrk gS tSLks ∑����= 
∑����, ,oa ∑����= ∑���� 

���
   �� =  

10900
9100

 × 100 = 119.78 

;g fn[kkrk gS fd 2013 dh rqyuk esa 2018 esa bl lewg ds leqPp; ek=k 
miHkksx esa 19-78 çfr'kr dh of̀) gks xbZA 

ii)   or (���
    ��) =   ∑����

∑����
× 100 

13100   100 = 120.18
10900

= ×  

bl çdkj ik'ks ds lwpdkad ds vuqlkj dher lwpdkad vfHkO;ä djrk gSA 
2013 ds eqdkcys 2018 esa dher o`f) 21-18 çfr'kr gks xbZA  

blds vuq:i  ;g gS% 

Pa
1 1

01
0 1

q P
 Q    100

q P
= ×∑
∑

 

lkj.kh 17-3 esa 1 1q  P∑ rFkk 0 1q  P∑  dk eku 1 1P  q∑ rFkk 1 0P  q∑  ds 

cjkcj gSA 

vr%] 

Pa
01

13100 Q    100 =  121.03
10824

= ×  

;g fn[kkrk gS fd 2013 dh rqyuk esa 2018 esa bl lewg ds fy, ek=k 
miHkksx esa 21-03 çfr'kr dh of̀) gks xbZA 

iii)  Fisher’s Index or (���
    �) =   ��∑����

∑����
� �∑����

∑����
� × 100 
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F

01
10824 13100 P    100
9100 10900

  = ×  
  

 

 1.43  100 = 119.55= ×  

blfy, fQ'kj dk lwpdkad eku rqyukRed –f"V ls de ewY; fu:ij.k ;k vf/kd 
ewY; ds çHkko ls eqä gS] tSlk fd ysfLijs vkSj ik'ks ds lwpdkadks esa gksrk gSA ijUrq 
bldk fuekZ.k djuk cgqr vf/kd tfVy gksrk gSA 

Fisher’s Quantity Index or (���
    �) =   ��∑����

∑����
� �∑����

∑����
� × 100 

lkj.kh 17-3 esa fn, x, vkadM+ksa dk ç;ksx djds vki Lo;a bldk vfHkdyu dj 
ldrs gSa vkSj bldh O;k[;k dj ldrs gSaA 

fuEu laedksa ls o’kZ 2012 ds fy, dher lwpdkad dk ifjdyu 
dhft,A 

1 ysfLijs fof/k 

2 Ikk”ks fof/k 

3 fQ”kj fof/k 

Items 
(2011) (2011) (2018) (2018) 

A 10 10 5 25 

B 35 4 35 10 

C 30 3 15 15 

D 10 25 20 20 

E 40 3 40 5 

Items P0 q0 P1 q1 P0q0 P0q1 P1q0 P1q1 
A 10 10 5 25 100 250 50 125 
B 35 4 35 10 140 350 140 350 
C 30 3 15 15 90 450 45 225 
D 10 25 20 20 250 200 100 80 
E 40 3 40 5 120 200 120 200 
     � P0q0 = 700 ∑ P0q1 = 1450  � P1q0 = 455 � P1q1 = 980 

1) ysfLijs fof/k% (���
    ��) =  �∑����

∑����
�  × 100 

= ¼455@700½100 = 65 

2) Ikk”ks fof/k(���
    ��) =   ∑����

∑����
× 100 

= ¼980@1450½100 = 67-58 
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 3½   fQ”kj fof/k (���

    �) =   ��∑����
∑����

� �∑����
∑����

� × 100 

= . .0 43927 100 66 27× =

(Weighted Average of Relative 
Index

bl fof/k ds varxZr dher lkis{kksa ds vfHkdyu ds laca/k esa lwpdkad dks cukuk 
lkis{kksa ds ljy vkSlr fof/k tSlk gh gS] tSlk fd ifjPNsn 17-6-1 esa fopkj fd;k 
tk pqdk gSA ijUrq lkis{kksa ds ljy vkSlr fof/k dh dfe;ksa dks nwj djus ds fy, 
ftu Hkkjksa dk ç;ksx fd;k tkrk gS os gSa vk/kkj o"kZ ;k orZeku o"kZ esa miHkksx dh 
tkus okyh çR;sd oLrq ds ewY;A 

bl fof/k dks ifjokj ctV fof/k ¼Family Budget method) Hkh dgk tkrk gSA ftls 
miHkksäk dher lwpdkad dks cukus dh fof/k;ksa es ls ,d ekuk tkrk gSA çrhd ds 
:i esa bls ;ksa Li"V fd;k tk ldrk gSA 

(���) =
∑����

��
 ×���� �����

∑����
, in simple ∑ ��

∑�
 

–"Vkar ds :i es ge lkj.kh 17-5 esa fn, x, vkadM+ks ds laca/k esa fopkj djsaxs 
ftlesa lkis{kksa ds Hkkfjr vkSlr fof/k ds }kjk lwpdkad ds fuekZ.k ds fy, vko';d 
vfHkdyu gSA 

Items Ok’kZ 2005 

(vk/kkj o’kZ) 

Ok’kZ 2015 

(orZeku o’kZ) 
 

V 
 

P PV 

 Prices 
�� 

Qty. 
�� 

Prices 
�� 

Qty. 
�� 

  Prices 
�� 

A 7 25 12 21 175 171.43 30000.25 
B 2 12 2.5 12 24 125.00 3000.00 
C 3 4 5 3 12 166.67 2000.64 

     ∑V= 211  ∑PV = 35000.29 

rc dher lwpdkad = 

(���
 ) =  

∑��
∑�

=  
35000.29

211
= 165.88 

bldk vFkZ gS fd bl fof/k ds vuqlkj vk/kkj o"kZ 2005 dh rqyuk esa o"kZ 2015 esa 
dherksa esa o`f) 65-88 çfr'kr gqbZA bl fof/k esa ek=k lkis{kksa ds lwpdkadks dks ;ksa 
vfHkO;ä fd;k tkrk gS % 

(���
 ) =  

∑����
��

 ×���������

∑����
 = ∑��

∑�
 

lkj.kh 17-5 esa fn, x, vkadM+ksa dk ç;ksx djds vki Lo;a gh bldk vfHkdyu 
vkSj bldh O;k[;k dj ldrs gSaA A 
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uhps fn, x, vkadM+ksa ¼dher çfr fd0 xzk0 ,oa mRiknu esa dksV fDoVyksa esa½ ls 
Hkkfjr leqPp; fof/k ¼ysfLijs] ik'ks vkSj fQ'kj dh½ vkSj lkis{kksa ds Hkkfjr vkSlr 
fof/k ls dher lwpdkad dk vfHkdyu dhft,A 

OkLrq 1990 2000 

 dher mRiknu dher mRiknu 

Wheat 8 700 12 900 

Rice 7 900 16 1400 

Sugar 12 300 19 500 

,d Js’B lwpdkad dks ftlds }kjk ,d vof/k ls nwljh vof/k esa fdlh rF; ds 
ckjs esa ifjorZu dks ekik tkrk gS] dqN ijh{k.kksa ds vk/kkj ;Fks’B gksuk pkfg,A 
lwpdkad ds rhu eq[; ijh{k.k gksrs gS & 

1½ dkyksRØe.k ijh{k.k 

2½ miknkuksRØe.k ijh{k.k 

3½ Ja[kfyd ijh{k.k 

ge buesa ls ;gk¡ ij igys nks ijh{k.kksa ds ckjs esa ppkZ djsaxsA 

The Time Reversal Test) 

;fn ge lwpdkadks ds fuekZ.k dks /;ku ls ns[kas rks gesa nks igyq utj vk,xsaA os gS 
le; rFkk@vFkok ek=k ¼le; vuqyXu vFkok ek=k½ blfy,] ;fn bUgsa foijhr 
dj fn;k tk, tSls fd fdlh dher ;k@rFkk ek=k lwpdkad dk vk/kkj dky ¼0½ 
vkSj orZeku dky ¼1½  ,d gks rks izkIr ifj.kke lwpdkad dk O;qŸkØe gksuk pkfg,A 

Lkadsfrd :Ik esa% ��.�
 × ��.�

 = 1 

tgk¡ ij  

��.�
  = orZeku dky (��

 ) dk lwpdkad ftldk vk/kkjdky (��
 )  gSA 

��.�
  = vk/kkjdky (��

 ) gSA  ftldk orZeku dky (��
 )   

bl bdkbZ ds ifjNsn ¼Hkkx½ 17-6-2 Hkkfjr lwpdkad esa geus lwpdkadks ds fuekZ.k ds 
rhu fof/k;ksa dh ppkZ dh Fkh] muesa ls fQ”kj dk vkn”kZ lwpdkad (Fisher’s Ideal 
Index) bl ijh{k.k dks lrqa’V djrk gSA 

vr% bl fof/k dks vkn”kZ lwpdkad le>k tkrk gSA 

fQ”kj vkn”kZ lwpdkad  ��.�
 =  ��∑����

∑����
� �∑����

∑����
� 

le; vuqyXuksa dks foijhr djus ij] 
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��.�
 =  ��

∑����

∑����
� �

∑����

∑����
� 

D;ksafd ��.�
 ×  ��.�

 = 1] blfy, ;g ijh{k.k lraq’V gks tkrk gSA vr% 

��.�
 ×  ��.�

 =  �
∑����

∑����
×

∑����

∑����
×

∑����

∑����
 ×

∑����

∑����
 

bjfoax fQ”kj ,d vkSj ijh{k.k lq>k;k ftls miknkuksRØ;.k ijh{k.k dgrs gSA 
muds vuqlkj *fcuk vlaxr ifj.kke fn, ftl izdkj gekjs lw= dks nks le;kof/k;ksa 
¼dkyksa½ esa ijLij cnyko dh vuqefr iznku djuh pkfg,] mlh izdkj vlaxr 
ifj.kkeksa dks fn, fcuk dherksa vkSj ek=kvksa ds chp cnyko dh vuqefr gksuh 
pkfg,A bldk vFkZ gS fd nks ifj.kkeksa dks ,d lkFk xq.kk djus ij lgh vuqikr 
feyuk pkfg,A izk;% mi;ksx fd, tkus okys ladsrksa dh lgk;rk ls *ewY; lwpdkad* 
dk lw= bl izdkj fy[kk tkrk gSA 

��.�
 ×  ��.�

 =  
∑����

∑����
 

tgk¡]  

��.�
  =  vk/kkj dky dh rqyuk esa orZeku dky esa gqvk dher ifjorZu 

  ��.�
  = vk/kkj dky dh rqyuk esa orZeku dky esa gqvk ek=k ifjorZu 

 ∑���� = orZeku dky dk dqy ewY; 

 ∑���� = vk/kkj dky dk dqy ewY; 

bl ijh{k.k dks dsoy fQ”kj dk vkn”kZ lwpdkad gh lrqa’V djrk gS% 

��.�
 � = �

∑����

∑����
×

∑����

∑����
 

vkSj ;fn mRiknuksa ¼q½ dks foijhr dj fn;k tk, tSls dh] 

��.�
 =  �

∑����

∑����
×

∑����

∑����
 

vr%] 

��.�
 × ��.�

 =  �
∑����

∑����
×

∑����

∑����
×

∑����

∑����
 ×

∑����

∑����
 

 

= �
∑����

∑����
×

∑����

∑����
=  

∑����

∑����
=  ��.� × ��.�  
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 ge fuEufyf[kr vkdM+ks dks n”kkZrs gS tgk¡ fQ”kj vkn”kZ lwpdkad 
dkyksRØe.k ,oa mRiknuksaRØe.k ijh{k.k dks larq’V djrk gS% 

Commodity Price No. of Units ���� ���� ���� ���� 
2005(��) 2018(��) 2005(��) 2018(��) 

I 6 10 50 56 300 500 336 560 
II 2 2 100 100 200 200 240 240 
III 4 6 60 60 240 360 240 360 
IV 10 12 30 30 300 360 240 288 
V 8 12 40 40 320 480 288 432 

Total 1360 1900 1344 1880 

 

i)    

��.�
 � = �

∑����

∑����
×

∑����

∑����
=  �1900

1360
×

1880
1344

 

��.�
 =  �

∑����

∑����
×

∑����

∑����
=  �1344

1880
×

1360
1900

= 1 

��.�
  × ��.�

 =  �1900
1360

×
1880
1344

 ×
1344
1880

×
1360
1900

= 1 

ii)    

Price ratio: ��.�
 = �

∑����

∑����
×

∑����

∑����
=  �1900

1360
×

1880
1344

 

�������� �����: ��.�
 =  �

∑����

∑����
×

∑����

∑����
 × �1344

1360
×

1880
1900

 

��.�
 × ��.�

 �����  �
1900
1360

×
1880
1344

×
1344
1360

×
1880
1900

=
1880
1360

 

��� ����� ����� ��.�
 ×  ��.�

 =
∑����

∑����
 �� ����� �� 

1880
1360

 

(Consumer Price Index) 

bl fof/k dks thou fuokZg O;; lwpdkad Hkh dgrs gSA ;g lwpdkad oLrqvksa vkSj 
lsokvksa dh dherksa esa gksus okys ifjorZu dks ekius esa lgk;rk djrk gS tks O;fDr;ksa 
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 ds ,d ltkrh; ¼homogeneous½ lewg] tSls fuEurj e/;e] e/;e] Åijh e/;e] 
vkS|ksfxd Jfedksa] “kgjh vkSj xzkeh.k {ks=ksa vkfn ds }kjk mi;ksx fd tkrh gSA ;g 
lwpdkad e¡gxkbZ HkŸkk] etnwjh ;k vk;] eksy&Hkko] ewY; fu/kkZj.k uhfr] dj uhfr] 
vU; vkfFkZd vkSj dY;k.kdkjh uhfr;ksa dks fuf”pr djus esa lgk;rk djrk gSA 

miHkksx lead ml tula[;k oxZ] ftlds fy, miHkksDrk dher lwpdkad dh jpuk 
dh tkuh gS] ifjokj fuokZg losZ{k.k }kjk izkIr fd, tkrs gSA izk;% miHkksx fd tkus 
okyh p;fur oLrqvksa dh dhersa ,oa ek=k ¼lk/kkj.kr%  Hkkj ¼W½ esa O;Dr dh tkrh 
gS½ dk ladyu mu fofHkUUk QqVdj ctkjksa ls] ftuls esa miHkksDrk oLrq,¡ [kjhnrs gSa 
fd;k tkrk gSA tc ,d OkLrq dh dher cnyrh gS lk/kkj.k ek| ¼vkSlr½ dk 
iz;ksx fd;k tkrk gSA mnkgj.k ds fy,] ;fn izR;sd ik¡p oxksZa ds fy, vyx&vyx 
lwpdkad dh jpuk oxZ dherksa dk Hkkfjr ek/; ysdj dh tkrh gSA mi;ksx fd, 
tkus okys Hkkj ,d vkSlr ifjokj }kjk miHkksx dh xbZ oLrqvksa ds O;; ds vuqikr 
esa gksrs gSaA lexz lwpadkd ¼miHkksDrk dher lwpdkad½] bu oxZ lwpdkadksa ds Hkkfjr 
ek/;] dk ifjdyu djds izkIr fd;k tkrk gSA ;gk¡ ij Hkh mi;ksx fd, tkus okys 
Hkkj fofHkUUk oxkZsa esa fd, x, O;; ds vuqikr esa gksrs gSaA ¼tSls [kk| lkexzh ij 30 
izfr”kr vkfn½A 

tSlk fd ykfLi;j fof/k esa le>k;k x;k gS ,oa ykfLi;j lw= dk mi;ksx djrs 
gq,% 

miHkksDr dher lwpdkad ¼CPI: ) =  
∑����

��
 ×����

∑�
 

tgk¡] W = ����
∑����

 , oxZ lwpdkad dk Hkkj gSA 

vkb, ns[krs gS fd fdl izdkj [kk| lkexzh lwpdkad dh jpuk] 
fuEufyf[kr vkWdM+s tks orZeku dher] vk/kkj dher ,oa lkr oLrqvksa ds Hkkj ls 
lacf/kr gS] ls dh tkrh gSA 

Construction of an Index for food 

Items Price � �
��

��
 × 100� Weights 

(w) 
Pw 

�� �� 
Wheat 50 40 125.0 30 3750.0 
Pulses 45 30 150.0 20 3000.0 
Rice 60 40 150.0 10 1500.0 
Sugar 40 50 200.0 5 1000.0 
Oil 75 60 125.0 15 1875.0 
Potato 60 50 120.0 15 1800.0 
Meat 200 150 133.3 5 666.5 

Total 100 13591.5 
 

CPI (Food) = 
∑����

��
 ×����

∑�
=  �����.�

���
= 135.92 
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fuEufyf[kr fn, x, vkWdM+ks ls miHkksDrk dher lwpdkad dh jpuk dhft, 

Item : A B C D E 

Price of Base Year (Rs.) : 85 15 45 55 17 

Price of Current Year (Rs.) : 115 20 61 100 23 

Weights : 35 15 10 25 15 

Let Us Sum Up

lwpdkad ,d fo'ks"k çdkj dk vkSlr gS tks ijLij lacaf/kr pjksa ds ,d lewg dh 
ek=k ds Lrj dh rqyuk esa lgk;rk djrk gSA ;g dk;Z og le;] HkkSxksfyd fLFkfr 
;k mRiknu] vk;] jkstxkj tSlh vU; fo'ks"krkvksa ds laca/k esa djrk gSA vrqyuh; 
bdkb;ksa ls lacaf/kr nks ;k vf/kd lky Js.kh pjksa dks ;g la;qä djrk gSA 

lwpdkadksa dk ç;ksx vusd çdkj ls fd;k tk ldrk gS] tSls fd O;olk; çof̀Ùk;ksa 
dk v/;;u] mi;qä uhfr;ksa dks cukus esa ekxZn'kZu] –O; dh Ø;'kfä dh eki] 
udn etnwjh dk okLrfod etnwjh esa :ikarj.k] vkfn@fofHkUu çdkj ds lwpdkadksa 
dks cukus ds dk;Z esa vuqla/kkudrkZvksa dks vusd çdkj dh leL;kvksa dk lkeuk 
djuk iM+ ldrk gSA ;s leL;k,a gS% vk/kkj vof/k dk p;u] vkadM+ksa dk laxzg.k] 
oLrqvksa dk p;u] vkSlrksa vkSj Hkkjksa dk pquko rFkk leqfpr lwpdkad dk 
p;u@lwpdkadksa dk fuekZ.k djus ds igys bu fo"k;ksa ds laca/k esa Li"Vhdj.k djuk 
vko';d gksrk gSA lwpdkadksa ds rhu çeq[k çdkj gksrs gSA ;s gS% ¼i½ dher 
lwpdkad] ¼ii½ ek=k lwpdkad vkSj ¼iii½ ewY; lwpdkadA bu rhuksa esa ls vkadM+ks ds 
fo'ys"k.k ds fy, dher lwpdkadksa dk lokZf/kd ç;ksx fd;k tkrk gSA  

lwpdkadksa dks cukus dh nks fof/k;ka gS] ftUgsa uhps fn, x, pkVZ esa Li"V fd;k x;k 
gSA 

 
 
 
 
 
 
 
 
 
 

leqfpr fof/k dk p;u lwpdkadksa ds fuekZ.k ds ç;kstu ij fuHkZj djrk gSA  

vkidks ;g n”kkZ;k x;k gS fd dher rFkk ek=k lwpdkad ds ifjdyu esa ykfLi;j] 
ik”ksa rFkk fQ”kj lw=ksa dk mi;ksx fd;k izdkj fd;k tkrk gSA dsoy fQ”kj vkn”kZ 
lwpdkad dkyksRØe.k ,oa miknkuksRØe.k ijh{k.k dks larq’V djrk gSA vkidks ;g 
Hkh Kkr gqvk gS fuokZg O;; esa fd miHkksDrk dher ;k fuokZg O;; esa thou 
ifjorZuksa dks dSls ekik tk ldrk gSA 

vHkkfjr 

lwpdkad 

Hkkfjr 

ljy leqPp;h 
lwpdkad 

 

lkis{k lwpdkad 
lwpdkad dk 
ljy vkSlr 

Hkkfjr leqPp;h 
lkis{k lwpdkad 
 

lkis{k lwpdkad 
lwpdkad dk 
Hkkfjr vkSlr 
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 Key Words

Index Number  vyx&vyx le;ksa ls lacaf/kr ijLij lacaf/kr pjksa 
ds lewg dh ek=k esa varjksa dh eki djus ds fy, vuqikrA 

Cost of Living Index  le;ksijkar miHkksäk ftu 
fof'k"V çdkj dh oLrqvksa vkSj lsokvksa ij [kpZ djrk gS] mudh dherksa esa vkSlr 
ifjorZu dks ;g la[;k fpf=r djrh gSA yksdfç; 'kCnksa esa bls ÞmiHkksäk dher 
lwpdkad^^ Hkh dgk tkrk gSA  

Base Period  og lanHkZ vof/k ftlds lkFk rqyuk dh tkrh gSA  

Price Index  le;ksijkar dher pjksa esa fdruk ifjorZu gksrk 
gS] mldh eki ek=k  

Quantity Index  ,d vof/k ls nwljh vof/k ds chp fdlh pj esa 
ifjorZuksa dh ek=k ds v/;;u dh ekiA  

Value Index  le;ksijkar eqæk ds dqy ewY; esa ijforZuksa 
dh ekiA  

(Price Relatives)  ,d lwpdkad dh jpuk esa fdlh 
oLrq dk ewY;kuqikr orZeku o’kZ dh rFkk vk/kkj o’kZ dh dherksa dk vuqikr gksrk 
gSA 

  1½  d½ lger  [k½ vlger  x½ vlger ?k½ lger 

  p½ vlger  N½ vlger   

  1½  i)    ljy leqPp;h P01 ¾ 164-3  

  ii)   lkis{k lwpdkad dk ljy vkSlr���
 = 173.8 

 2½ i)    ljy leqPp;h lwpdkad o’kZ 2017 ds fy, o’kZ 2016 ij = 123 

   ii)   ljy leqPp;h lwpdkad o’kZ 2018 ds fy, o’kZ 2017 ij = 273 

  Hkkfjr leqPp; lwpdkad % P01
La ¾ 183-9 P01

Pa ¾ 18-4;P01
F ¾ 181-9 

lkis{k lwpdkad dk Hkkfjr vkSlr (���
  ) = 183.9  

  CPI = 146.65 

1½  lwpdkad ls vki D;k le>rs gSa\ vkadM+ksa ds fo'ys"k.k esa lwpdkadksa ds 
mi;ksxksa dks Li"V dhft,A  

2½  fdlh lwpdkad dks cukus ds lanHkZ esa tks vusd leL;k,a mRiUu gksrh gS] 
mudk o.kZu dhft,A  
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 3½  lwpdkadksa dks cukus dh fofHkUu fof/k;ksa vkSj mudh lhekvksa dks la{ksi esa 
Li"V dhft,A  

4½  fQ'kj ds lwpdkad dks vki vkn'kZ lwpdkad D;ksa le>rs gSa\  

5½  fuEufyf[kr ds laca/k esa laf{kIr uksV fyf[k;sA 

d½  dher lwpdkad  

[k½  ek=k lwpdkad  

x½  lwpdkadks dk leca/ku  

?k½  lwpdkadks dh viLQhfr 

6½  Hkkst"kt cukus okys ,d IykaV us nok cukus ds dk;Z esa fofHkUu pj çdkj dh 
lkexzh dk ç;ksx fd;kA fuEufyf[kr vkadM+s bu lkefxz;ksa ds fy, o"kZ 2000 
vkSj 2004 ds fy, vafre bUosaVªh Lrjksa ¼Vuksa esa½ vkSj dherksa ¼çfr fd0xzk0½ 
dks fn[kkrs gSaA  

lkexzh 2000 2004 

eky dher  
(Rs.) 

eky 
 

dher  
(Rs.) 

A 96 45 108 41 

B 495 26 523 32 

C 1425 5 1608 8 

D 208 12 196 9 

ml Hkkfjr lwpdkadksa dh fof/k dk ç;ksx djds dher lwpdkadksa vkSj ek=k 
lwpdkadks dks Kkr dhft, vkSj ifj.kkeksa dh O;k[;k dhft,A  

7½  lkaf[;dh foHkkx us fuEufyf[kr vkadM+ksa dks ,d= fd;k gS] ftuesa o"kZ 1990] 
2000 vkSj 2004 ds fy, dkVh xbZ Qlyksa dh dherksa vkSj mudh ek=k 
¼dher fDoaVyksa- esa vkSj mRiknu Vuksa esa½ dk fooj.k fn;k x;k gSA  

Item 1990 2000 2004 

dher mRiknu dher mRiknu dher mRiknu 

Paddy 200 1050 500 1300 600 1450 

Wheat 250 940 550 1220 700 1450 

Groundnut 350 400 800 500 1000 480 

o"kZ 1990 dks vk/kkj vof/k ysdj o"kZ 2000 vkSj 2004 esa ysfLijksa ds 
lwpdkad] ik'ks ds lwpdkad vkSj fQ'kj ds lwpdkad ds dher vkSj ek=k 
lwpdkadksa dks cukb,@ifj.kkeksa ds laca/k esa viuk er çdV dhft,A  

8½  ç'u 7 esa fn, x, vkadM+ksa ls fuEufyf[kr dks Kkr dhft,A  

i½  o"kZ 1990 vkSj 2000 dks vk/kkj ekudj 2004 ds fy, lkis{k dher 
lwpdkad dkHkkfjr vkSlrA  
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ii½  2000 dks vk/kkj ekudj 2004 ds fy, lkis{k ek=k lwpdkad dk Hkkfjr 
vkSlrA  

iii½  dher lwpdkadksa ds laca/k esa viuk er çdV dhft,A  

9½ uhps 2010&2017 dh vof/k esa ,d bathfu;j dh okf"kZd vk; vkSj dherksa ds 
lkekU; lwpdkad fn, x, gSaA bathfu;j dh okLrfod vk; esa ifjorZu dks 
fn[kkus ds fy, lwpdkad cukb,A 

Ok’kZ 2010 2011 2012 2013 2014 2015 2016 2017 

vk; 
 (in ‘000 Rs.) 

255 265 286 312 336 380 405 420 

dher lwpdkad 100 108 116 153 140 192 248 235 

10½   ,d vk|ksfxd {ks= esa Jkfed oxZ ifjokjksa ds ctV ds losZ{k.k us fuEufyf[kr 
tkudkjh nh gSA 

Expression 
% 

: Food 
30% 

Rent 
15% 

Clothing 
20% 

Fuel 
10% 

Others 
25% 

2015 esa dher (Rs.) : 100 20 70 20 40 

2016 esa dher (Rs.) : 90 20 60 15 55 

2015 dh rqyuk esa 2016 esa thou fuokZg O;; esa D;k varj vk,xk ? 

 bu ç'uksa }kjk vkidks bl bdkbZ dh iBu lkexzh dks le>us esa 
lgk;rkfeysxhA bu ç'uksa ds mÙkjksa dks ewY;kadu ds fy, fo'ofo|ky; 
Hkstus dh vko';drk ugha gS D;ksafd ;s dsoy vkids vH;kl ,oa iqujkòfÙk 
ds fy, fn, x, gSA 

Further Reading

A number of good text books are available for the topics dealt with in this 
unit. 

The following books may be used for more indepth study. 

Hooda, R.P, 2001. Statistics for Business and Economics, Macmillan India 
Ltd. 

Richard I. Levin and David S. Rubin, 1996, Statistics for Management, 
Prentice Hall of India Pvt. Ltd. 

Gupta, S.P., Statistical Methods, 2000, Sultan Chand and Sons. 

Gupta, C.B. and Vijay Gupta, 2001. An Introduction to Statistical Methods, 
Vikas Publishing House Pvt. Ltd., New Delhi. 
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 (Times Series 
Analysis)

18-0  mís';  

18-1  ifjp;  

18-2  dky&Js.kh fo'ys"k.k dh ifjHkk"kk ,oa mi;ksfxrk  

18-3  dky&Js.kh ds la?kVd 

18-4  dky Js.kh dk fo?kVu 

18-5  çkjafHkd lek;kstu 

18-6  ço`fÙk;ks dks ekius dh fof/k;ka 

18-6-1  py ek/; fof/k  

18-6-2  U;wure oxZ fof/k  

18-7  lkjka'k  

18-8  'kCnkoyh  

18-9  cks/k ç'uksa ds mÙkj  

18-10  Loij[k ç'u@vH;kl 

18-11  lanHkZ iqLrdsa  

• dky&Js.kh vo/kkj.kk dks ifjHkkf"kr djuk 

• vYidkyhu iqokZuqeku esa dky Js.kh fd Hkwfedk dks c<+kok nsuk  

• dkyJs.kh ds la?kVu fd O;k[;k ,oa 

• fofHkUu fof/k;ksa }kjk ço`fÙk;ksa ewY;ksa dk vuqeku 

fiNys v/;k; esa vkius] 'kks/k dk;Z ds fy, ,df=r leadksa dk lkaf[;dh; foospu 
dk v/;;u fd;kA çR;sd ?kVuk esa leadksa dh ç—fr ifjorZu'khy gksrh gSA vki] 
çx.kdksa ¼Respodents½ ds lewgksa }kjk ,df=r leadksa ds mís'; o lewg ds ,d ;k 
,d ls vf/kd çkpyksa dk v/;;u dj pqds gSa tSls& fuos'k] ykHk] mi;ksx vkfn A 
fdUrq ,d ns'k] jkT;] laLFkk ;k O;kikfjd bdkbZ vkfn dk mís'; dqN rRoksa ds 
O;ogkj ;k viufr esa ifjorZu dk v/;;u djuk gksrk gS tSls oLrq dh dher] 
oLrq dk fu;kZr] fuos'k] foØ;] ykHk vkfn] tSlk fd ;g ifjorZu ,d le; vof/k 
esa –f"Vxkspj gksrk gS] vr% buds ckjs esa lEiw.kZ tkudkjh gsrq yEcs le; vof/k ds 
lwpuk,a ,df=r dh tkrh gSaA bl çdkj leadksa ds lewgksa dks ,df=r dj] le; 
ds vk/kkj ij le;kof/k ij fuHkZj djuk gh ^^dkyJs.kh^^ dgykrk gSA le; dk eki 
n'kd- ,d o"kZ] ,d eghuk ;k ,d lIrkg vkfn gks ldrk gSA tSls QeZ ds 
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 mÙkjksÙkj o"kksZ esa foØ;] flesUV QsDVªh dk ekfld mRiknu] ckEcs LVkd ekdsZV esa 
çfrfnu gksus okyh dhersa] ejht dk çfr?kaVk rkieku vkfn lgh vFkksZ esa dky Js.kh 
ds mnkgj.k gSA  

çk;% v/;;u esa pqus x;s la[;kRed leadksa okys pjksa ¼variables½ dks y1, y2, y3-------

---- yn ,oa mlls lacaf/kr le; bdkbZ dks t1, t2,t3-----------tn }kjk çnf'kZr fd;k tkrk 
gSA ^^y^^ pj ifjorZu'khy gks ldrk gS] tSls fd ge vkxs ns[ksxsa] blds ewY; esa 
mPpkopu gksrs gSaA ;g ifjorZu bl pj ds O;ogkj dks n'kkZrk gSA  

çkjEHk esa ge fopkjrs gSa fd ;g ifjorZu le; ds dkj.k gksrk gS fdUrq ;g lR; 
ugha gS] pwafd Þy^^ pj esa ifjorZu ds fy, Þt^^ le; dkjd ;k çHkko ugha gksrk gSA 
bl rF; dks le>us ds fy, fofHkUu dkjdksa dk fo'ys"k.k vko';d gS tks bl pj 
dks ,d fuf'pr le;kof/k esa çHkkfor djrs gSaA vr% le; dsoy leadksa ds 
fo'ys"k.k gsrq ç;qä gksrk gSA 

iwokZuqeku fu.kZ; ysus dh fØ;k esa ennxkj gksrs gSaA fdlh fo'ks"k ?kVuk ds Hkwrdky 
ds vkpj.k ds ckjs esa tkudkjh gksus ij gh Hkkoh vuqeku yxk ldrs gSA Hkwrdky 
dh tkudkjh gsrq] 'kks/kdrkZ dks u dsoy Hkwrdky ds leadksa dh vko';drk gksrh gS 
cfYd budk iwjk fo'ys"k.k Hkh vko';d gSA bl çdkj] bl v/;k; esa ge 
dky&Js.kh esa mPpkopu] rFkk iwokZuqeku gsrq çòfÙk ds ekiksa dh foospuk djsaxsA 

mijksä foospu ds vk/kkj ij dqN lkaf[;dh fo}kuksa }kjk nh xbZ ifjHkk"kkvksa dks 
le> ldrs gSA tks bl çdkj gS % 

,d dky Js.kh ,sls lkaf[;dh; leadksa dk lewg gS] ftUgsa dkyØekuqlkj laxzfgr] 
vfHkysf[kr fd;k tkrk gSA^^ 

^^le; ds fdlh eki ds vk/kkj ij çLrqr leadksa ds O;ofLFkr Øe dks dky&Js.kh 
dgrs gSaA^^ 

fuEu dkj.kksa esa dky Js.kh fo'ys"k.k u dsoy 'kks/kdrkZ ds fy, cfYd vFkZ'kkL=h] 
O;kikjh ,oa oSKkfudksa ds fy, Hkh vfr&egRoiw.kZ gS( 

i½  v/;;u esa ç;qä pj dk Hkwrdky esa vkpj.k dks le>us esa lgk;d  

ii½  Hkwrdky esa gq, ifjorZu ds vk/kkj ij] Hkkoh iqokZuqeku yxkus esa lgk;d 

iii½  Hkkoh fufr&fu/kkZj.k esa lgk;d 

iv½  orZeku fufr&fu/kkZj.k esa lgk;d 

v½  fofHkUu ikjLifjd Jsf.k;ksa esa rqyuk djuk ,oa blesa ls lkFkZd fu"d"kZ 
fudkyukA  

bl çdkj ge dg ldrs gSa fd dkyJs.kh fo'ys"k.k dh vko';drk fuEu dkj.kksa ls 
gS 

• v/;;u esa ç;qä pj ds vkpj.k ds ckjs esa le>ukA  
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 • ge tkuuk pkgrs gSa fd v/;;u esa ç;qä pj esa vuqekfur ifjHkk"kkRed 
ifjorZu A 

• fofHkUu dkjdksa ds ifjek.kkRed izHkko dk vuqekuA 

la{ksi esa dky Js.kh fo'ys"k.k u dsoy 'kks/kdrkZ] O;kikjh] 'kks/k laLFkk ds fy, 
mi;ksxh gS A cfYd ljdkj ds fy, Hkkoh of̀) gsrq O;wg&jpuk cukus esa Hkh 
vfr&egRoiw.kZ gSA 

vxj vkidks ;g ekywe gS fd 1940 esa çfrfdyks lu&Qykoj rsy dh dher 50: 
Fkh rFkk 1980 esa  80 : rFkk 2004 esa 70 : gks xbZ] vc vkils ;g iwNk tk;s fd 
D;k Hkfo"; esa bldh dher 5: ;k 30: gks ldrh gS\ fuf'pr :i esa vkidk 
mÙkj ^^ughâ ^ gksxkA 

rFkk fQj ç'u fd;k tk, fd bldh dher 60 : gks ldrh gS\ fuf'pr :i 
vkidk mÙkj ^^gkâ ^ gksxkA vkius D;k dHkh fopkj fd;k fd vkius mijksä nksuks 
ç'uks dk mÙkj dSls fn;k\ ÞlaHkor% ugh^^ bu mÙkjks ds fo'ys"k.k ls ge fuEu 
fuj{k.kks ij igqaprs gSA pj dks çHkkfor djus okys dbZ dkjd gS tks /khjs&/khjs o 
LFkkbZ :i ls çHkkfor djrs gSA blh dkj.k çFke ç'u dk mÙkj rRdky Þugh^^ 
fn;k x;kA pj dks cgqr ls dkjd vLFkkbZ :i ls çHkkfor djrs gSA blh dkj.k 
nwljs ç'u dk mÙkj rRdky ^^gk¡^^ fn;k x;kA 

os dkjd tks pj dks /khjs&/khjs o LFkkbZ :i ls çHkkfor djrs gS mls ^^lqnh?kZdkyhu 
ço`fÙk^^ ¼Long -Term Causes½ dgrs gSA mnkgj.kkFkZ & iwath&lap; ds c<us dh 
nj] çk/kksfxdh uo&çoZru] mRikndrk esa ifjorZu] O;olkf;d laxBu esa lq/kkj 
vkfnA nh?kZdky esa fdlh dky Js.kh esa c<us ;k ?kVus dh lkekU; ewyHkwr ço`fÙk dks 
gh ^^lqnh?kZdkyhu ço`fÙkß dgrs gSA ;g ço`fÙk n'kkrkZ gS fd v/;;u ds vUrxZr 
pquh xbZ dky Js.kh le; ds lkFk dSlk O;ogkj djrh gSA 

os dkjd tks pj dks vLFkkbZ :i ls ;k le; fo'ks"k ds fy, çHkkfor djrs gS mls 
vYidkfyu mPpkopu (short –term causes) dgrs gSA vYidkfyu mPpkopuks dks 
nks Hkkxks esa c‚V ldrs gS  ¼a½ fu;fer ¼b½ vfu;fer fu;fer mPpkopuks dks iqu% 
nks Hkkxks esa ckaVk tk ldrk gS & ¼a½ pfØ; ,oa ¼b½ ÞekSleh ;k vkrZo^^A pfØ; 
mPpkopuks dks O;kikj pØ mPpkopu Hkh dgrs gSA ,o O;kikj pØ es pkj pj.k 
gksrs gS& lef̀)] çfrlkj] volkn ,oa iqu:RFkkuA le`f) ds ckn iqu#RFkku rFkk 
iqu% lef̀) dk Øe pyrk jgrk gS fdUrq çR;sd pj.k esa vof/k o rhozrk esa vUrj 
gksrk gSA ,sls ifjorZu tks tyok;q] ekSle] LFkkuh; jhfr&fjokt fo'ks"k mRlo vkfn 
dkj.kks ls mRiUu gksrs gSa mUgsa ekSleh fopj.k dgrs gS] ;g fopj.k lHkh çdkj ds 
O;olkf;d {ks= ds fy, fo'ks"k egRoiw.kZ Hkwfedk fuHkkrs gSA tSls&  —f"kxr mRiknu 
,oa cktkj fØ;k,a çfro"kZ _rqfu"V dkj.kksa ls çR;{k :i ls çHkkfor gksrh gSA 

;gk¡ ;g dguk egRoiw.kZ gksxk fd ekSleh fopj.k fo'ys"k.k rHkh laHko gksxk tc 
_rqfu"V lead miyC/k gksA bl rF; dks igys gh ij[k ysuk pkfg,A ekSleh 
fopj.k ds fo'ys"k.k gsrq cgqr lh fof/k;k¡ gSaA buesa ls Þpy ek/; vuqikrß fof/k 
lokZf/kd ç;ksx esa ykbZ tkrh gSA ;fn laxzfgr laed dsoy okf"kZd ewY;ksa dk 
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 çfrfuf/kRo djrs gS rks muls ekSleh fopj.k Kkr djuk laHko ugha gSA mi;qä 
fu;fer mPpkopuks ds vfrfjä dHkh dHkh dky Js.kh esa vfu;fer ¼irregular½ ,oa 
nSo mPpkopu ¼random variations½ Hkh –f"Vxkspj gksrs gSA ,sls nSo mPpkopu 
vkdfLed dkj.kksa ls mRiUu gksrs gS tSls& ;q)] gM+rky] HkwdEi ck<+ vkfnA bu 
dkj.kksa ls bu mPpkopuksa esa rhoz xfr esa fxjkoV ;k le`f) vkrh gSA 

mijksä v/;;u ls dky Js.kh ds la?kVuks ds fo'ys"k.k dk ekxZ ç'kLr gksrk gSA 
dky Js.kh fo'ys"k.k ds vuqlkj ;s la?kVd fuEu gS & 

lqnh?kZdkyhu çof̀Ùk ¼Long-Term Causes½ % çof̀Ùk ¼T½ 

vYidkyhu fopj.k ¼Short-term causes½ % 

fu;fer ¼Regular½  % pfØ; mPpkopu ¼cyclical½ (C) 

% vkrZo fopj.k ¼ Seasonal) (S) 

vfu;fer ;k nSo mPpkopu ¼Irregular or Random½% vfu;fer (erratic) (I) 

Decomposition of Time Series

dky Js.kh dk fo'ys"k.k ;k fo?kVu ,d gh ?kVuk gSA ewy lead ;k voyksfdr 
lead ¼0½ vYi dkfyu ,oa nh?kZdkfyu ço`fÙk;ks ds ifj.kke gS] eq[;r%  

i½  nh?kZdkyhu ço`fÙk ¼Trend½ ¾ T 
ii½  pfØ; ¼Cyclical½ ¾ C  
iii½  vkrZo ¼Seasonal) ¾ S 
iv½  vfu;fer ¼Irregular½ ¾I  

dky Js.kh ds bu la?kVd vaxks dk ewY; Kkr djuk] dky Js.kh dk fo'ys"k.k ;k 
fo?kVu dgykrk gSA dky Js.kh dk fo'ys"k.k ;ksT; ;k ¼or½ xq.kkRed e‚My 
¼çfr:i½ ij vk/kkfjr gSA dky Js.kh fo'ys"k.k ds fy, nksuks esa ls ,d e‚My dk 
p;u pkjks la?kVd vaxks dh ç—fr ,oa laca/kks ij fuHkZj djrh gSA 

Additive Model

;g e‚My bl ekU;rk ij vk/kkfjr gS fd pkjks la?kVd vax vkil esa Lora= gSA 
bl ekU;rk ds vUrxZr fdlh ,d la?kVd dh mifLFkfr ,oa xfr dk ifjek.k nwljs 
la?kVd vaxks ls çHkkfor ugha gksrk gSA bl çfr:i esa pkjks la?kVd&vaxksa ds ewY; 
ewy bdkbZ ds eki esa O;ä fd;s tkrs gSA bl çdkj] ewy ;k voyksfdr lead Þ 
Y^^ pkjks la?kVd vaxksa ds ewY;ks ds ;ksx ds cjkcj gksrk gSA 

Y = T + S + C + I 

;gka T, S, C, ,oa I Øe'k% nh?kZdkyhu] pfØ;] vkrZo ,oa vfu;fer ço`fÙk;ka gSA 

Multiplicative Model  ;g e‚My bl ekU;rk ij vk/kkfjr 
gS fd pkjks la?kVd vax vkil esa ,d nwljs ij vkfJr gSA vr% ewy lead ;k 
voyksfdr lead bu lcdk xq.kQy gS 
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 Y = T × S ×  C × I 

bl çfr:i esa ço`fÙk ewY;ks ds vykok lHkh ewY; la?kVd vaxks ds ewY; çfr'kr esa 
O;ä fd;s tkrs gSA  

O;olkf;d vuqla/kku ds vUrxZr] dky Js.kh fo'ys"k.k esa xq.kkRed çfr:i vf/kd 
mi;qZä gS ,oa bldk mi;ksx Hkh vf/kd gksrk gSA pwafd] O;olk; esa vkadM+s ,d 
nwljs ls lacaf/kr gksrs gS ,oa dky Js.kh ds lead dbZ dkjdks ij fuHkZj gksrs tks 
vkil esa ,d nwljs ij fuHkZj gksrs gSA  

vc ge xq.kkRed çfr:i ds vk/kkj ij dky Js.kh ds fuekZ.k dks mnkgj.k }kjk 
Li"V djrs gSA  

lkj.kh 18-1 esa nh?kZdkfyu vkrZo pfØ; ,oa vfu;fer mPpkopu dkYifud Js.kh 
dks çnf'kZr djrs gS  

Components 

Year Quarter Series (O) Trend (T) 
 

Seasonal 
(100 S) 

Cyclicalerratic 
Irregular 
(100 CI) 

1 1 79 80 120 82 

 2 58 85 80 85 

 3 84 90 92 102 

 4 107 95 108 105 

2 1 130 100 120 108 

 2 93 105 80 132 

 3 121 110 92 120 

 4 161 115 108 130 

3 1 216 120 120 150 

 2 132 125 80 132 

 3 150 130 93 125 

 4 163 135 108 112 

4 1 176 140 120 105 

 2 112 145 80 97 

 3 128 150 93 93 

 4 142 155 108 85 

xq.kkRed çfr:i ds vuqlkj  

Y = T × X × C × I 
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 vr% 79 ¼1 o"kZ ,oa 1 frekgh½ ¾ 80× ���
���

× ��
���

 

130 ¼2 o"kZ ,oa 1 frekgh½ ¾ 100× ���
���

× ���
���

 

bl çdkj çR;sd frekgh ¼Quarter½ vkadM+s ¼Y½ T] S ,ao CI dk xq.kuQy gSA ;g 
fufeZr la?kVu okLrfod rFkk dkyJs.kh dh rjg gS rFkk dkyJs.kh fo'ys"k.k es bl 
çfr:i ds mi;ksx dks c<kok fn;k x;k gSA 

Preliminary Adjustment

dky Js.kh leadks ds fo'ys"k.k ls iwoZ dPps laedks ¼Raw data½ esa çkjfEHkd 
lek;kstu vko';d gS] tks fd fuEu gS% 

1½ (Calendar Variations):   TkSlk fd ge tkurs 
gS fd o’kZ ds lHkh eghuksa esa fnuks dh la[;k leku ugh gksrh gSA mnkgj.k ds 
fy, Qjojh ekg esa dqy mRiknu vU; ekg dh rqyuk esa de gks ldrk gS 
pwafd bl eghus esa fnuks dh la[;k vU; ekg ls de gksrh gS rFkk vodk”k ds 
dkj.k Hkh dky Js.kh esa mPpkopu vk ldrs gSA bl dkj.k frfFk lEcU/kh 
fopj.kks esa lek;kstu vko”;d gSA 

2½ (Price Changes):  vFkZ”kkL= esa ,d LokHkkfod fØ;k gS] 
dherksa esa ifjorZuA vr% dherkas dk lwpdkad (Indices) cukrs le; ekSfnzd 
ewY;ksa dk okLrfod ewY;ksa esa ifjorZu vko”;d gSA bl izfØ;k dh bdkbZ 17 
¼lwpdkad½ esa O;k[;k dh xbZ gSA 

3½ (Population Changes): tula[;k esa yxkrkj of̀) 
gksrh gS] vr% blesa tula[;k laca/kh lek;kstu dj ysus pkfg,A mnkgj.k ds 
fy, ewy leadks dks dqy tula[;k ls Hkkx nsdj izfrO;fDr ewY; Kkr dj 
fy, tkrs gSA 

1½ dkj.kksa ds lkFk crkb, fd fuEufyf[kr dFku ds lkFk vki  ;k 
 gSaA 

a) v/;;u ds vUrxZr pjksa esa mPpkopu le; ds dkj.k ysrs gSA 

b) dky Js.kh fo”ys’k.k esa v/;;ujr pjks dks “y”  ls iznf”kZr djrs gSA 

c) “izo`fRr” ewY; dkyJs.kh ds eq[; la?kVd gSA 

d) dky Js.kh dk fo”ys’k.k orZeku dh lEiw.kZrk tkuus esa enn djrk gSA 

e) tyok;q fLFkfr;k¡] jhfr&fjokt vknrsa vkfn dkj.k pfØ; mPpkopu ds 
fy, mRrjnk;h gSA 

f) dkyJs.kh fo”ys’k.k v/;;u pj esa visf{kr ifjek.k esa ifjorZu tkuus 
gsrq fd;k tkrk gSA 

2½ ge dky Js.kh dk fo”ys’k.k D;ksa djrs gSa ? 

3½ dkyJs.kh ds la?kVdksa dks crkb;sA 
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 (Methods of 
Measurementof Trend)

nh?kZdkyhu mPpkopuks ewY; dk çHkko ço`fÙk ewY;ks ds x.kuk esa ns[kk tkrk gSA 
ço`fÙk;kas ds ewY;ks dks lqnh?kZdkfyu çof̀Ùk ¼T½ ds uke ls Hkh tkuk tkrk gSA 
ço`fÙk;ks dks ekius fd dbZ fof/k;ka gSA fdUrq ge ;gka dsoy nks fof/k;kas dk gh 
foospu djsaxs tks fd vkfFkZd ,oa O;kikfjd vkadMks ds fo'ys"k.k es lkekU;r% 
mi;ksx es ykbZ tkrh gSA ;s fof/k;ka & py ek/; fof/k ,oa & U;wure oxZ fof/k gSA  

dqN fo"k;ksa tSls] ewY;] fcØh vkSj ykHk bR;kfn ds vkadM+ksa dh izo`fÙk ij fopkj 
djrs le; ge ,d fo'ks"k çdkj ds ek/; dk ç;ksx djrs gSa] ftls py ek/; dgrs 
gSaA ;g dky&Js.kh leadksa esa izo`fÙk ¼Trend½ dk ,d eki gSA xfreku ek/;] okLro 
esa] ,d dky Js.kh ls lEcaf/kr fu;r vof/k ds] Øekxr ijLij&O;kih lead legksa 
ds lekarj ek/;ksa dh ,d Js.kh gksrh gSA bl Js.kh ds çR;sd in dks Hkh py ek/; 
dg nsrs gSaA bldk ifjdyu djus ds fy,] iwoZorhZ ek/; esa] igys en ds LFkku 
ij] u, ços'k djus okys en dks çfrLFkkfir djrs gSaA çR;sd py ek/;] ,d fu;r 
dky vof/k ds ekuksa ij vk/kkfjr gksrk gS vkSj bl - fu;r dky vof/k dks  

 dgrs gSaA 

Øekxr ek/;e çfØ;k] dky Js.kh ds leadksa ij] ,d lejs[k.k lafØ;k 
¼smoothing operation½] lEiUu djrh gSA vFkkZr~ ;g leku vof/k vkSj rhozrk ds 
mPpkopuksa dks de djrh gSA xfreku ek/; dh vof/k dks pØh; vkorZ dky ds 
cjkcj ysdj bu mPpkopuksa dks iw.kZr;k foyIr fd;k tk ldrk gSA dky Js.kh esa] 
;fn pØh; xfr ¼cyclical movement½ vuqifLFkr Hkh gks rks Hkh xfreku ek/;e 
çfØ;k }kjk vkadM+ksa ds vfu;fer fopj.k] cM+h lhek rd de fd;s tk ldrs gSaA 

py ek/; ds ifjdyu esa] xfreku ek/; dh vof/k] ,d egRoiw.kZ miknku gSA 
mnkgj.k ds fy,] okf"kZd ekuksa A] B] C] D] E vkSj F ds fy,] 3&o"khZ; xfreku 
ek/;] lkj.kh 18-2 esa fn[kk;s x, vuqlkj ifjdfyr dj ldrs gSaA 

   

A ……………………. ……………………. 

B (A+B+C) (A+B+C)/3 

C (B+C+D) (B+C+D/3 

D (C+D+E) (C+D+E)/3 

E (D+E+F) (D+E+F)/3 

F ……………………. ……………………. 

py ek/; dh vof/k] ;k rks fo"ke ys ldrs gSa] ¼tSls 3 o"kZ] 5 o"kZ] 7 o"kZ½ ;k le] 
¼tSls 2 o"kZ] 4 o"kZ] 6 o"kZ½ A xfreku ek/; dh vof/k] çk;% vkadM+ksa esa] fooj.k&pØ 
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 dh vof/k dks /;ku esa j[kdj] fu/kkZfjr djrs gSaA lk/kkj.kr% O;olkf;d Jsf.k;ksa ds 
fy,] xfreku ek/; dh vof/k] 3 vkSj 10 o"kZ ds chp gksrh gSA 

 tc xfreku ek/; dh vof/k] fo"ke gks ¼eku 
yhft,] 3 o"kZ] 5 o"kZ] ;k 7 o"kZ] bR;kfn½ rks xfreku ek/; dks] laxr dky vof/k 
ds e/; fcanq ls lEcaf/kr djrs gSaA fØ;kfof/k dks le>us ds fy, lkj.kh 18-3 dk 
v/;;u dhft, % 

   
 

2001 15 -- -- 

2002 25 72 24 

2003 32 81 27 

2004 24 75 25 

2005 19 60 20 

2006 17 -- -- 

/;ku nhft, fd igys rhu o"kksaZ ¼2001] 2002] vkSj 2003]½ ds fy,] xfreku ek/;] 
vFkkZr~ 24] dks e/; o"kZ] 1978 ls lEcaf/kr fd;k x;k gSA vc igys o"kZ dks 
NksM+dj] vkxkeh 3 o"kksaZ] vFkkZr 2001] 2002]  vkSj 2003]  ds xfreku ek/; dks] 
2002]  ls lEcaf/kr fd;k x;k gS] vkSj mlds lEeq[k fy[kk x;k gS vkSj vkxs Hkh 
blh izdkj fd;k x;k gS ;g Hkh /;ku nhft, fd fn, x, ledksa esa] igys] vkSj 
vafre o’kZ ds py ek/; Kkr ugha fd;s tk ldrsA ;fn xfreku ek/; dh vof/k 5 
o"kZ gks] rks igys nks o"kksaZ vkSj vafre nks o"kksaZ ds fy, py ek/; Kkr ugha dj 
ldrsA  

 ;fn py ek/; dh vof/k] le gks ¼eku yhft,] 4 o"kZ] 
6 o"kZ] 8 o"kZ] bR;kfn½ rks py ;ksx vkSj py ek/;] ewy dky vof/k ds fdlh o"kZ 
ij laikrh ugha gksaxsA py ek/; dks] Bhd fdlh o"kZ ds lEeq[k j[kuk lEHko u 
gksxkA blfy, dsUæ.k vko';d gksxkA dsUæ.k bl çdkj fd;k tkrk gS fd og 
xfreku ek/; dks] ewy leadksa ds laikrh gksus esa lgk;rk çnku djsA dsUæ.k dh 
çfØ;k dks le>us ds fy,  dk /;kuiwoZd v/;;u dhft,A 

 fuEu leadksa ds fy,] 4&o"khZ; py ek/; ifjdfyr dhft,%  

o"kZ (Years) : 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

fcØh(Rs. in ‘000) : 75 60 54 69 86 65 63 80 90 72 
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 pkj o"khZ; py ek/; dk ifjdyu

  ( ‘000 ) 

  

1997 75 -- -- -- 

1998 60 -- -- -- 

1999 54 258 64.20 -- 

2000 69 269 67.25 67.88 

2001 86 274 68.50 69.62 

2002 65 283 70.75 72.12 

2003 63 294 73.50 73.50 

2004 80 298 74.50 75.37 

2005 90 305 76.25 -- 

2006 72 -- -- -- 

igyh pkj la[;kvksa ¼o"kZ 1997  ls 2001½ ds ;ksx 258 dks vkSj muds ek/; 64-50 
dks] bl dky vof/k ds e/; fcanq] vFkkZr~ 1998 vkSj 1999 ds e/; fcanq ds lkeus 
fy[kk x;k gSA ;g e/; fcanq ,d fo'ks"kr% lajfpr o"kZ dks lwfpr djrk gS] ftlds 
varxZr] 1972 ds vafre 6 ekg vkSj 1998 ds igys 6 ekg lfEefyr gSaA blh çdkj] 
lu 1998 ls 2001 rd ds o"kksaZ ds laxr ;ksx 264 dks vkSj buds ek/; 67-25 dks 
,d fo'ks"kr% ljfpr o"kZ] vFkkZr lu~ 1999 vkSj 2000 o"kksaZ ds e/; fcanq ds lkeus 
fy[kkA bl çfØ;k dks rc rd tkjh j[krs gSa] tc rd fd vafre ek/; 76-25 vkSj 
vafre ;ksx 305 dks] 2004 vkSj 2005 ds e/; fcanq ds lkeus u fy[k fn;k tk,A 
igyk dsfUær ek/;] 65-72 ¼vFkkZr~ xfreku ek/; dk og eku tks o"kZ 1999 ds 
laikrh gks½ Kkr djus ds fy,] gesa LrEHk 4 ds igys nks vkadM+ksa] 64-50 vkSj 67-25 
dk e/; eku Kkr djuk gksxkA fuEu vkjs[k dh lgk;rk ls] vki bl çfØ;k dks 
Hkyh Hkkafr le> ldsaxs % 

 

vkjs[k ls Li"V gksrk gS fd xfreku ek/; dk tks eku] 1999 ds laikrh gS og vk/kk 
64-50 ls vkSj 'ks"k vk/kk 67-25 ls ysrk gSA ftldk vFkZ gS fd ;g nksuksa xfreku 
ek/;ksa dk lekarj ek/; gSA blfy, bl xfreku ek/; eku 65-88 dks dsfUær 
xkfreku ek/; dgrs gSa vkSj bls vafre LrEHk esa fy[krs gSaA bl çdkj] fofHkUu 
dsfUær xfreku ek/;ksa dk ifjdyu] Øekxr :i esa] LrEHk 4 ds] çR;sd nks 
fudVorhZ vkadM+ksa dk lekarj ek/; Kkr djds fd;k tkrk gSA 

 

     dsfUær xfreku ek/; 

     LrEHk 4 ds vkadM+s 
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 (Least Square Method)

;g ljy js[kh; fof/k ds uke ls Hkh tkuh tkrh gSA ;g fof/k vuqla/kku es dky 
Js.kh lead ds vuqeku es lokZf/kd ç;qä gksrh gSA ;g chtxf.kr ij vk/kkfjr gSA 
tks nks 'krks± dks iwjk djrh gS; -  

1) Sum of (� + ��) = 0, and  

2) Sum of (� +  ��)�= least 

ljy js[kh; fof/k fn, gq, leadks ls lokZf/kd mi;qä ¼Line of best fit½ js[kk 
çnf'kZr djrh gSA ljy js[kk mi;qZä 'krks± dks iwjk djrh gSA ,ao fuEu çfrixeu 
¼Regression½ lehdj.kks }kjk çkIr dh tkrhA 

Yc = a + bx 

tgk¡] Yc ¾ Y pj dk vuqekfur ewY;] a ,oa b vpy ewY; tgk¡ a vUr% [k.M 
dks o b le; dh bdkbZ ds lkFk vuqekfur ewY; esa ifjorZu dks n'kkZrs gSa] X ¾ 
dky ;k le; dh bdkbZ ¼Lora= pj dk ewY;½A 

 a ,oa b vpy ewY;ksa dh ifjx.kuk fuEu nks çlekU; lehdj.kksa }kjk dh tkrh gSA  

∑ � = na + b ∑ � ----------------------------     ¼i½ 

 ∑ � � =  a∑ � + b ∑ �2 ------------     ¼ii½ 

a  rFkk  b vpy ewY;ksa dh ifjx.kuk y?kqfof/k ¼Short cut Method½ }kjk dh tk 
ldrh gSA bl fof/k esa fopyu chp okys le; ls fy, tkrs gS rkfd x dk ;ksx 
vFkkZr x ¾ 0 ¼'kwU;½ gks tk,A bl çdkj Js.kh esa çFke vk/ks _.kkRed ewY;] 
f}rh; vk/ks /kukRed ewY; ds cjkcj gksrs gSA vr% mijksä lekU; lehdj.kks dks 
fuEu çdkj ifjofrZr fd;k tk ldrk gSA  

∑y = a (as ∑bx becomes zero) 

∑xy = b∑x2 (as a∑x becomes zero)  

bl çdkj a ,ao b vpy ewY;kas dks fuEu lw= ls Kkr dj ldrs gSA 

a = ∑ �
�

, and b = ∑ ��
∑ �� 

;gka ;g /;ku j[kuk pkfg, fd tc le; Js.kh esa le; bdkb;k¡ le ¼even½ gks 
rks le; bdkbZ dk çkjfEHkd bdkbZ nks e/; bdkbZ;kas ds chp gksxkA 

U;wure oxZ fof/k dh çfØ;k dks fuEu mnkgj.k }kjk ljyrk ls le> ldrs gSA 

,d [kk| mRiknu dEiuh es fu.kZ; ysus okyk foHkkx iwoZ foØ; çoÙ̀k 
ds vk/kkj ij 2006 ,oa 2008 es [kk|~ mRiknu dk vuqeku yxkuk pkgrk gS] ,oa 
bl gsrq fiNys 7 o"kZ ds foØ; fn, gq, gSA 
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 o"kZ foØ; ¼^000 Vu esa½ 

1998 70 

1999 75 

2000 90 

2001 98 

9002 85 

2003 91 

2004 100 

 fn, x, dky Js.kh leadksa ls ljy js[kk lehdj.k (�� = a + bx) çkIr djus 
gsrq fuEu lw= esa ewY; j[kus iM+rs gSaA 

a = ∑ �
�

, and b = ∑ ��
∑ �� 

∑ � ¾ 0 ¼'kwU;½ çkIr djus ds Øe esa 2001 dks e/; dk ¼ewy½ o"kZ ysrs gSaA ljy 
js[kk [khpus dks le>us gsrq fuEu lkj.kh esa çfØ;k dks /;ku iwoZd le>sa 

 
 (‘000 tons) 

x x2 xy Trend  
(Yc= a + bx) 

1998 70 -3 9 -210 74.5 

1999 75 -2 4 -150 78.6 

2000 90 -1 1 -90 82.8 

2001 98 0 0 0 87.0 

2002 85 1 1 85 91.2 

2003 91 2 4 182 95.4 

2004 100 3 9 300 99.5 

N =7 � � = 609 � � = 0 ∑ �2 =28 
 

� �� = 117 609.0 

 

a = ∑ �
�

=  ���
�

= 87;   b = ∑ ��
∑  �2 =  ���

��
= 4.18 

bl çdkj ljy js[kk lehdj.k gksxh% 

��= 87 + 4.18x 

mijksä lehdj.k ls ekfld of̀) Hkh fuEu rjg ls Kkr dj ldrs gS & 

�.���
��

= 348.33 Vu 
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 blh dkj.k çòfÙk ewY; çfr o"kZ vpy ewY; ^b^ ds cjkcj c<+rs gSaA vr% foØ; es 
okf"kZd of̀) 4-18 gtkj Vu gSA  

ço`fÙk ewY; fuEu rjg ls çkIr fd;s tkrs gS%  

y1998 ¾ 87 + 4-18¼&3½ = 74-5 

y1999 ¾ 87 + 4-18¼&2½ = 78-6 ,oa rjg ----------------------- 

 çca/kd 2006 ,oa 2008 esa [kk|~ 
ds foØ; dk vuqeku yxkuk pkgrk gSA  

2006 ds foØ; vuqeku ds fy, ^x^ ¾ 5 ¼pw¡fd 2004 ds fy, ^x^ ¾ 3 gS½ vr% 

Y2006 ¾ 87 + 4-18¼5½ = 107-9 gtkj Vu 

2008 ds foØ; vuqeku ds fy, ^x^ ¾ 7 gksxk vr%  

Y2008 ¾ 87 4-18 ¼7½ ¾ 116-3 gtkj Vu  

  fuEufyf[kr laedksa es U;wure oxZ fof/k dk iz;ksx djrs gq, ljy 
js[kk lehdj.k ,oa izo`fÙk ewY; Kkr dhft,A 

Ok’kZ 1958 1959 1960 1961 1962 

foØ; 

(in lakhs 
units) 

65 95 80 115 105 

n = 5 

∴ n fo’ke gS] 

1960, dks ek/; dk ewy o’kZ ysrs gq,] 

Ok’kZ foØ; X x2 XY 
1958 65 &2 4 &130 

1959 95 &1 1 &95 

1960 80 0 0 0 

1961 115 1 1 115 

1962 105 2 4 210 

Total ΣY=460 ΣX=0 ΣX�=10 ΣXY=100 

∴ � = 5,Σ� = 0,ΣX� = 10,Σ� = 460 ��� Σ�� = 100 

� = Σ�� 460 ⇒ � = 460/5 = 92  

� = Σ��ΣX� =
100
10

= 10 

∴ Lkjy js[kk lehdj.k gksxh]  
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 �� = � + �� ⇒ �� = 92 + 10� 

Ok’kZ 1958 ds fy,  � =  −2 

⇒ Yc (1958) = 92 + 10(−2) = 92 − 20 = 72 

Ok’kZ 1959 ds fy,  � =  −1 

⇒ ��(1959) = 92 + 10(−1) = 92 − 10 = 82 

 Ok’kZ 1960 ds fy,  � =  0 

⇒ ��(1960) =  92 + 10(0) = 92 − 0 = 92 

 Ok’kZ 1961 ds fy,  � =  1 

⇒ ��(1961) ==  92 + 10(1) = 92 + 10 = 102 

 Ok’kZ 1962 ds fy,  � =  2 

⇒ ��(1962) ==  92 + 10(2) = 92 +  20 = 112 

bl izdkj]  

Ok’kZ izo`fÙk ewY; vkSj ljy js[kk izo`fŸk 
lehdj.k gS% 

��= 92 + 10X 
1958 72 

1959 82 

1960 92 

1961 102 

1962 112 

1½  dkj.kksa ds lkFk crkb, fd fuEufyf[kr dFku ds lkFk vki  ;k 
gSaA 

a½  xq.kkRed e‚My bl ekU;rk ij vk/kkfjr gS fd pkjks la?kVdksa ds 
vkfJr gksus ds dkj.k çof̀Ùk esa of̀) gksrh gSA  

b½  ljy js[kk fof/k esa ewy lead ,oa ço`fÙk ewY; es vUrj dHkh ^^'kwU;^^ 
ugh gksrk 

c½  U;wure oxZ fjfr lehdj.kA �� = � + ��  ;fn ^^b^^ /kukRed gS 
rks ;g c<rs gq, ço`fÙk ewY; dk ?kkrd gSA  

d½  dky Js.kh fo'ys"k.k esa ;ksT; e‚My Y = T + S + C + I ds :i esa 
fy[kk tkrk gSA  

2½  ço`fÙk dks Kkr djus dh fof/k;ks dks le>kb;sA 
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 3½  py ek/; fof/k ls vki D;k le>rs gS ?  py ek/; fof/k dh x.kuk ds 
izfØ;k dh O;k[;k djsa tc vkWdM+sa le vkSj fo’ke fd vof/k esa fn;k x;k 
gksA 

4½ fuEu dkYifud vkadM+sa vukt ds mRiknu ¼yk[k Vu½ ds gS rks (a) rhu 
rFkk pkj okf’kZ; py ek/; ¼b½ ljy js[kk fof/k }kjk ço`fÙk ewY; fd x.kuk 
dhft, c)  2010 ds fy, vuqekfur ewY; Kkr fdft,A 

 Years Production 

2008 40 

2009 60 

2010 45 

2011 83 

2012 130 

2013 135 

2014 150 

2015 120 

2016 200 

bl bdkbZ esa Hkfo"; ds fy, fo'oluh; ,oa vf/kd lgh tkudkjh ds mÌs”; ds 
fy, dky Js.kh fd /kkj.kk ,oa blds fo'ys"k.k ls ifjfpr djok;k x;k gSA 

la[;kRed leadksa ds lewgksa dks le; ds vk/kkj ij O;ofLFkr djuk ^^dky Js.kh^^ 
dgykrh gSA dky Js.kh dk fo'ys"k.k fdlh laLFkk ds vYidkfyu ,oa nh?kZdkfyu 
xR;kRed ifjfLFkfr;ksa dks le>us ds fy, fd;k tkrk gSA dky Js.kh fo'ys"k.k ds 
rduhdksa dh lgk;rk ls Hkwrdkyhu çòfÙk;ksa ds vk/kkj ij Hkfo"; ds çfr:i dk 
vuqeku yxk;k tk ldrk gSA 

v/;;u es la[;kRed pjksa ds ewY;ks dks y1 y2 y3 y4…………………….yn] ,ao 
lanfHkZr le; bdkb;ks dks x1 x2 x3 x4…………………….xn] ls çnf'kZr fd;k tkrk 
gSA vr% le; fo'ys"k.k dk vk/kkj gSA le; dkjd ugh gS ,oa pj ds ewY; esa 
ifjorZu çHkko ugha gSA os dkjd tks pj ds /khjs&/khjs o LFkkbZ :i ls çHkko Mkyrs 
gS mls lqnh?kZdkfyu ço`fÙk dgrs gSA fdlh dky Js.kh esa vYidky esa gksus okys 
ifjorZuksa dks vYidkyhu mPpkopu dgrs gSA dky Js.kh çk;% pkj ?kVdks dk 
ifj.kke gksrh gS ;s gS & nh?kZdkyhu izo`fÙk ¼T½] vkrZofopj.k (S)] pfØ; 
mrkj&p<+ko (C)],oa vfu;fer mPpkopu (I) gSA  

tc ge dky Js.kh ds fo'ys"k.k dk ç;Ru djrs gS rks dky Js.kh ds la?kVdksa dks 
i`Fkd dj buds çHkko dks ekirs gSA 
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 dky Js.kh ds fo'ys"k.k gsrq nks e‚My gSa & 

1½  ;ksT; e‚My ¼çfr:i½] ;g çfr:i bl ekU;rk ij vk/kkfjr gS fd ewy 
lead ¼o½ pkjks la?kVdksa dks ;ksx gksrk gS] vkSj çfrdkRed :i ls bls fuEu 
rjg ls çnf'kZr djrs gS; Y = T + C +  S + I  

2½  xq.kkRed çfr:i] ;g çfr:i bl ekU;rk ij vk/kkfjr gS fd la?kVd ds 
fofHkUu ?kVd dky Js.kh es xq.kkRed :i ls ,d nqljs dks çHkkfor djrs gS] 
çfrdkRed :Ik ls bls fuEu rjg ls O;ä fd;k tkrk gS Y = T × C × 
S ×I  

ço`fÙk fo'ys"k.k miufr dk ekiu djrs gaSA çof̀Ùk dks ekius dh dbZ fof/k;ka gS] 
fdUrq ;gk¡ geus dsoy nks fof/k;ksa % py ek/; fof/k ,oa U;wure oxZ fof/k dh gh 
ppkZ dh gSA nh?kZdkfyu iqokZuqeku dsoy çof̀Ùk ds vk/kkj ij gksrs gS] ,oa blds 
fy, dsoy U;wure oxZ fof/k lcls mi;qä gSA 

(Key Words)

 ;g Hkh dky Js.kh es mrkj&p<ko dk ,d çdkj gS] ftlds 
vUrxZr pj ds ewY; miufr ço`fÙk js[kk ds pkjks rjQ mij uhps ifjorfrZr gksrs 
gSA 

 dky Js.kh es gksus okys ,sls mPpkopu tks 
vkdfLed dkj.kks ls vfu;fer :i ls mRiUu gksrs gS ,oa ftudk iqokZuqeku ugh 
yxk;k tk ldrk gSA 

 bl dky Js.kh esa mPpkopu fu;fer :i ls ,d 
o"kZ ds vUnj gksrs gS ,oa çfro"kZ leku mrkj&p<+ko dh iqujkof̀Ùk gksrh gSA 

 ;g mPpkopu dk ,d çdkj gS tks dky Js.kh esa ,d 
lek;kof/k ds lkFk c<+us ;k ?kVus dh ewyHkwr çof̀Ùk gksrh gSA 

 ;s fdlh pj ds os lafpr lead gS tks fuf'pr le;kUrjky esa ,df=r 
fd;s tkrs gSA 

 1½  ¼a½ vlger ¼b½ lger ¼c½ lger ¼d½ lger ¼e½ vlger ¼f½ lger 

3½  nh?kZdkfyu çof̀Ùk] ekSleh mPpkopu] pfØ; mPpkopu ,oa vfu;fer 
mPpkoiu 

 1½ ¼a½ vlger ¼b½ lger ¼c½ vlger ¼d½ lger  

4½ a½  rhu o’khZ; py ek/; = 48-33] 62-67] 86] 116] 138-33] 101-67] 
156-67 

   pkj o’khZ; py ek/; = 273] 353] 433] 51135] 540] 570 

b½  Y1 ¾ 107 + 18-03 x 

c½  2022 ds fy, vuqekfur mRiknu 287-3 yk[k Vu gSA 
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1½  dky&Js.kh D;k gS\ ge dky Js.kh dk fo'ys"k.k D;ksa djrs gSa\  

2½  dky&Js.kh esa la?kVdks dk foLrkj iwoZd O;k[;k dhft,A 

3½  dky&Js.kh ds xq.kkRed o ;ksT; çfr:iks dk foLrkjiwoZd O;k[;k dhft,] 
bu nksuksa es ls lkekU;r% fdldk vf/kd mi;ksx gksuk gS] vkSj D;ksa\  

4½  fuEu vkWdMks ls izo`fŸk js[kk dh x.kuk djsa] rhu vkSj pkj o’khZ; py ek/; 
dk iz;ksx djrs gq,A 

o"kZ 2010 2011 2012 2013 2014 2015 2016 2017 

mRikn  

(in tones) 

24 28 38 33 49 50 66 68 

5½ phuh ehy esa 2010 ls 2017 rd mRiknu  ¼gtkj Vu esa½ fuEu gSa% 

o"kZ 2010 2011 2012 2013 2014 2015 2016 2017 

mRiknu 35 38 49 41 56 58 76 75 

i) U;wure oxZ fof/k dk iz;ksx djrs gq, izo`fŸk ewY; Kkr dhft,A 

ii) mRiknu esa izfr ekg c<+ksrjh D;k gS ? 

iii) o’kZ 2020 ds fy, phuh ds mRiknu dk vkdyu djsaA 

6½ fuEu vkWdMsa o’kZ 2006 ls 2014 rd mi;kssx fd x;h xkfM+;ksa ds losZ{k.k ls 
lacaf/kr gSA jSf[kd izo`fŸk lehdj.k dk iz;ksx djrs gq, fcØh dk vkdayu djsaA 

o"kZ 2006 2007 2008 2009 2010 2011 2012 2013 2014 

fcfØ 214 320 305 298 360 450 340 500 520 

7) fuEu vkWdMksa ls 4 ,os 5 o’khZ; py ek/; (moving average) dh x.kuk 
dhft,A 

Quarter 2014 2015 2016 2017 

I 62 68 75 80 

II 58 62 68 75 

III 72 74 81 85 

IV 65 77 80 85 
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    bu ç'uksa }kjk vkidks bl bdkbZ dh iBu lkexzh dks le>us esa lgk;rk 
feysxhA bu ç'uksa ds mÙkjksa dks ewY;kadu ds fy, fo'ofo|ky; Hkstus dh 
vko';drk ugha gS D;ksafd ;s dsoy vkids vH;kl ,oa iqujkòfÙk ds fy, 
fn, x, gSA 

bl v/;k; dks vkSj xgjkbZ ls le>us ds fy, fuEu iqLrdsa miyC/k gSa% 
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