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B.Com. Part-1l (BC-204)

1. 1fjp; (Introduction)

L[ ;dh *iCn dk i ;kx teu foHu xiv 'kaM viduoky (Gott Fried Achenwall) U
loiFke 1749 e fd;k FiA blfy, blg IK[ ;dh dk tlenkrk (Father of Statistics) dgk thrk
gAbI If[ ; dh (Statisticsasdata) 1 IKf[; d fof/ ;k Hjk 1L ;dh; eti dh Ix.kuk djr

L[ ;dh 1 viHkik; g B[ ;iRed Bpuk sk mul BEcfl/r ifjel.iRed rF; ,0 fu"d'iA

(Statlstls means quantitative information or quantification of the facts and findings
relating to different phenomena) IK[;dh fo'k; 1 viHkik; dN fu"d' dk Kir dju d
fy, Ipukvk ;k vidMk dk bdVBk djul] oxhdj.k djul] fo*y".k ,0 fuopu HIEcU/h
rdutdh ,o mik; 1 gh W[ ;dh d folrr vidij d dij.k gh bldh ifjHk'l ,dopu rFik
cgopu d i e ifjHifr djun iMrt gh Ijyre -i e dgk & Idri g fd IK[;dh
1[;Red Bpukvk dk H.Mj gA
mi"; (Objectives)

bl wve;k; dk i<u d cin vki thu TdxA

@ W[ dh dn ifjHi% 0 VvHA

iy IE[;dh di iNfr o0 {i

(iii) vidMk dk Idyu] oxhdj.k ,0 In*u dl djuk g

(iv) W[ ;dh dh HoHkfed mi;kixrk d1 gA

(v) I[;dh dk fu.k;u e 1;kx djuid
3.fo'k; dk iLrrhdj.k (Presentation of Contents)
3.1 Ik ;dh dh 1fjHKk ,0 VFk

If[;dh cgopu d -1 ep bldk vF vdk d -1 e 0;Dr fd, x, vidMk |

krk g] €1 jktxij] tull[;ko Notfud wvik; ,00;; d vidM bR;knA ijUr ;o ;g le>u

kX gfd, d 1[;iRed rF; tl ";ke dk 100#i ifr elg tc [kp feyrk gh IK[;dh
ugh dayk,xie IE[;dh Tpukvk 5k vidMk d Teg di dgr gh tl B.Com1 e 100fo|iFh
gh Hijr e 200% 1 Aij d cPpk di vilr Aplb 5-8" g tcfd uily e 52" gh

ri fu'dt d zi e IHh D[ ;dh vidM g 1jir TH0 vidM D[ ; dh ugh gkr gA

- Y- ciAy d vulllj] TvidM vulZu d fd b foHix e rF;k d I d
e , 1 fooj.k gir g] ftlg ,d nlj d MEcfi/r Zi e iLrr fd;k trk gh,

(Statistics are numerical statements of factsin any department of enquiry placed
in relation to each other)—A.L. Bowley

;Y ,0 d.My d vull] TvidM I geljk vitkak; mu B[ ;iRed rFok 1t i;Hr
Ihek rd vud idlj d dij.lik I iHkfor gir gA,

(By statisticswe mean quantative data affected to amarked extent by multiplicity
of causes—Yule and Kendall)



k[ ;dh dh vkdMk d -1 e fo'k'krk, (Important characteristics of Statistics as
Numercial Data)

1. rF;k dk leg (Aggregate of Facts)

vidMk ; Ipu vk d leg ;kwvilr digh I[;dh dgh t Idrk gh dib vdyh
Ll L[ ;dh ugh cu Idri] D;kfd mI T dib fu"d't ugh fudkyk &
1dri] blfy, dgk t Idrk g fd IH0 B[ ;dh vidM g] 1jir THh vidM
Iif[;dh ugh cu IdrA

2. I[;kvk e 0;Dr (Numerically Expressed)

I[;kd -1 e 0;Dr vidMk dk BKf[;dh dgk th Idri gA x.iked =i 1 0;Dr
M B[ ;dh ugh cu Idr] tl jke NiVk g] ";ke cMk gh jke ,d vehj vineh
g tcfd ";ke xjhc 0;0r gh
3. vud dkj.k (Multiplicity of Causes)

vidMk 1j vud dij.lk dk iHiko iMrk gh ;fn vidM fdlh ,d dij.k I iHifor

gk rkml dij.k dk gVku dk mudk egro [Reg th,xi el vidWk di Biell;

giu 1j IF[;dh d zi e egfo [IRe gk tirk g] blfy, wvidM ,d dij.k I ugh
cfyd vudk dij.l 1 iHifor gir gA
4. fo"kk mi"; (Specified Objectives)

vidM ;k Tpuk, fdlh mi*; d fy, gh bdVB fd; tir gh fcuk fdIh mi*; d
,dfbr vidvk dk dib egRo ugh girid ;fn tul [k BEcU/h vidMk dk deBk
fd;k &, rk mudk dko mi*; gkrk g rHh o B[ ;dh cur gA

5. 1jLij IEcfi/r ryulled (Mutually Related and Comparable)

I ;dh cuu d fy, vidv ,d nlj I IEcil/r ,0 ryu ;K5 gu pifg,A
vidMk dk vkl e IEcU/ ugh gkxk € mudh ryuk Ho ugh gixid feEl 1dij eh k

dh yEckb 61(v g] Ihek dk otu 50fdyk gh budk dib IEcl/ ugh g] u gh dkb
ryuk di ¢ Idrh gA bu nkuk e yEcib o otu ,d N fn; gk rk ryuk IEHo
gh

[ ; dh&,dopu d =1 e (Statistics - A Singular Noun)
iIfjHK"lk (Definition)

@0V rFk dimvu d vullj] TIEL;dh dk B[ ;Red vidMk dk Ixg dju]
iLrrhdj.{] fo"y"%.k rFk mud fuopu I BEcfl/r foKiu dgk & Idrk gh,

("Statistics may be defined as the collection, presentation, analysis and
interpretstion of numerical data')—Croxton and Cowden

Ifyxeu d vulj] I[;dh og fokiu g tk fdlh fo'; ij idk'k Miyu d mi*;
I Ixg fd; x, vidWk d Ixg.l] oxhdj.K in"tu] ryuk vj 0;k[;k dju dh fof/;k dk
foppu djrk gh

(" Statisticsisthe science which dealswith the methods of collecting, classifying,
presenting, comparing and interpreting numerical data collected to throw some light
on any sphere of enquiry")—Seligman
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I[;dh o ,d mi;Dr ifjHei bl idlj gk 1drh gh

I ;dh ,d foKiu vij dyi g t lielftd] vidrd] ikNfrd o wii; TeL;hvk |
IEcfieir ledk d Ixg.k] oxhdj.{] Mkj.k;u] iLrrddj.k] BECU/Z&LFkIU] fuopu Wij
iofuelu 1 BEcU/ j[krh g rifd fu/kjr mi®; dh ifr gk 1dA

If[ ;dh led (Statistical Data)
LVIVILVDE “iCn b ifjHi% 1 riRi; D[ ;dh led 1 gh gh

dijuled fd b ilRfrd Vo lieiftd 2Vut dh eki d vuelu g t iljLifjd
IEcl/ di in'lu dju d fy, fdlh i%fr d vullj j[} tr gh

(" Statistics are mesurements, enumerations or estimates of natural and social
phenomena, systematically arranged so asto exhibit their inter relations.") — Connor

gyl 12kVugled I geljk vitkik; rF;kd mu legk 1 g & vuxt.kr dij.k 1
1;6r Dhek rd tHifor gir g] & I[;kvi e 0;Dr fd; tir gh ,d mfpr ellk dh *¥ark
d vullj fxu ;k vuelfur fd; tir g] fdIh To&fuf*pr mi*; d fy, ,d 0; ofLFr <x
I ,dfr fd; tir g vij ftlg ,d&nlj I LEcfi/r -1 e |er fd;k thrk gh,

Ied dh ;g ifjHc% dkith mfpr yxrh gh ble Tedk dh IHA fo™kkrivk dk Telo’
] th gluk pifg,A
3.2 K[ ;dh dh iNfr ,0 {k (Future and Scope of Statistics)

I ;dh o iNfr dk le>u d fy, ;g vé;;u vio';d g fd og foKiu g ;k dyi
3.2.1 I[;dh fokku d :-i e

foKiu fdIh Kiu dk @ec¥: leg g (Scienceisabody of systematised knoweldge)

fdlh K dh "k dk foKku* rHh dgk tirk g tc ble ;g x.k fo]elu gip

1. Kiu dk @ec¥ ve;;u gk rFk midh jifr;k 0;fLRr gid

2. 0g dij.k vij iHlo (Causeand Effect) d 1Ecl/k dk fo"y"k.k djrk git
mld fu;e v[k.M] loell;] 0;kid rFik lioHke giA

w

Ea

1oluetu dh {kerk ,0 og Ino xfriiy gk

; le x.k W[ ;dh e 1k, tir gh foKlu d -i e ;g fofdllu fHYAUrk rFlk 1%fr ;K
dk H. Mk gA

dN foluk dk dguk g fd D[ ; dh foKiu ugh gA ;g ,d oKifud fof/ gh bu fo}uk
e @IDLVu rHk dimMu dk uke mYy [luh; gh oifyl o jicVI dk fopkj g fd B[ ;dh Lori
,0 eyHir Kiu dk Teg ugh g] cfyd K ikir dju dh jifr;k dk leg gh

322 If[;dh dyk d :i e

Mdyix diovitak; 135k 1 gh foKiu ge fd I fo'k; dk Kiu inku djrk gh dyk ge
fdlh dk; ok dju dk loklke <x crirh gh dyk mu f@;kvk ok leg g] feudh dgk;rk
I ge VHI'V ifj.lke i igpr gh dyk fu/kfjr y{; ij Tgpu dk mik; Hh crirh gh dyk
dh li/uk d fy, fo'k' Kiu] vuto o viRel ;e dh vio™ ;dri gkrh gA B[ ;dh e Hi dyk



d y{i.kfo]elu gh N[ ;dh dyk d =i e fof*k'V lel;kvk d Nri'ktud lel/tu d fy,
fusel] jhfr;k Rk =i di 15k dju cry h gh oiLro e N[ ;dh foKiu rRk dyk nkuk
oh gA bl d 1%flrd rFk 0;koghfjd nkuk 1gy g bldk i;kx doy Kku ilr dju d fy,
ugh] cfyd rF;k dk Te>u rFik fu'd" fudkyu d mi®; I fd;k thrk gh

3.2.3. IKf[; dh dk {kk (Scope of Statistics)

orelu le; e N[ ;dh dk { cgr vi/d fodflrg pdk gh bl dk ifjHif"r djuk
u doy dfBu g cfvd cf¥eluh Ho ugh gA [ ;dh dk 1;kx Kiu di 1R;d "kl e vio® d
ok pdk g €1 VFL= 0;00k; ,0 Okf.IT;] fu; tu] 1"k Hu] Kiu&foKku vifin {i=lk e
gh bl idj vit d orelu ;x e If[;dh dk egro diith vi/d c< pdk gh

3.3. Ikf[ ; dh dh ek, (Limitations of Statistics)

Iif[;dh dk vit d xegj{elxgulbldk{ 0;kid gk pdk gh
L[ ; dh fof/;k d ;i dju I rFsk efuf prrk ,o Li"Vrk vi tirt g] fdUr bldh dN
Ihet, Hh g ;fn budk é;ku e ugh j [k €, xk rk DK ; dh vidMk Ifudkyx ifj.le xyr

0 Hei.k gk 1dr gA N[ ;dh dh lhek, quufyf[
1. Wf[;dh doy I[;kked rF;k dk vé;;u djrh g
(Statistics Studies only Quantitative Facts)
1] ;dh doy mu Rel;kvk dk ve; ;u djrh g] feudk vdkeO'Dr fd;k tk Idri

] tl vk;80; ;] miknuéfedh] vk; wvifn yfdu x.KRed rF;k di vé; ;u ugh djri] €l
Usk;] feskrk] BH; k] BUnjrk wifnA
2. Ik ;dh 0;fDrxr bdkb;k dk veé; ;u ugh djrh
(Statistics does not deal with Individual 1tems)

;0 leg dk vé;;u djrh gh 0;Drxr bdkosk dk ughh MCY; wib- fdx d vulllj]
TN ;dh viu fo'l; di iNfr d dij.k gh 0;fDrxr bdib;k ij fopkj ugh dj Idrh vij
u dHih djxi ;fn o egroi.k gk rk mud wve;;u d fy, vU; I/uk di i;kx djuk pkfg,A
mnigj.k d fy, fdlh "igj dn ifr 0;fDr vklr vk; 10 1fr’kr c<h g] fiNy o' dh ryuk

e] rk gk Idrk g fd fdlh 0;fDr dh wik; fLRj ;k de Hi gb gk ri ge bl dib egRo ugh
nxA

3. If[;dh ifj.kke doy vkIr -i 1 I}; gkr g
(Statistics are True on an Average)
If[;dh d fu;e ,o fu'd ik;d ifjfLFfr e ik -i 1 IR; ugh gird o wklr -i
e oh IR; gir gA ,d “igj d ifjokjk dh vkl r elfld vi; 500041, g rk bldk eryc
;0 ugh fd IHh ifjokjk dh vk; 5,000#i, d cjicj g
4. Wf[;dh ledk e ,d:-irk ,o Itkrh;rk gkuk vko®;d g

(Uniformity and Homogeneity is Essential in Statistics Data)

vidMk dh vkil e ryuk dju d fy, mue ,d:irk o Btrh;rk giuk vio®;d gh
;fn led fothrh; gk rk mudh ryuk ugh dh tk Idrid mnigj.k d rij 1j Nk dh wik;
o vxth fo'k; e 1kr vd dh ryuk djuk 1EHo ughh

BC-204 (Business Statistics)
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5. Nf[;dh doy Mk/u ekk g] Bel;kvk dk Beksku ugh

(Statistics is a means but not solution of the Problems)

;0 ek Mi- ckRy d dFlu ij vi/Kjr gh M- Aydvulj]ﬂlf[d
,d Ird i1;kxdrk dh Hifir Tedk dk Idyu] in"tu rFik o.ku djuk girk g] mil fu dk
fudkyuk ughh dk;&dij.k Ikcl/ d wvul/Zlu e Ho iek.k iLrr djuk ghrk g] fu'd'
fudkyuk ughd, 1jur dN fo}u bl dFu I Iger ugh gh oiLro e L[ ;dh dk dk; fcut
fdIh ifkikr fd, lel;k I BEcfl/r vidWk di Idyu djuk ,0 mudk fo"y'.k djd
lel;k ok oiLrfod :i ilrr djuk gh ; fu'd% VPN ;k cj g] vifn i"uk di mlkj nuk
L[ ; dh dk dk; ugh g

mi'Dr foopu 1 ;g L'V g fd IK[;dh dh fof/;k di 1;kx djr Be; mudh Ihefvk

u jluk vio®;d g] vi;Fk Tedk I Hei.k fu"d'k fudy Idr gA

fu'd d =i e bldh Ihekvk dk &;lu e j[kuk pkfg,A yfdu bud Mj I bld i;ix

e deh ugh giun pkfg,A D;kfd N[ ;dh dh lioHifed mi;kixrk gA (Statistics has
Universal Utility)

M- oAy d vulij] THEL;clh ok Kiu T 1h fon"i Hit vFiok chexf.kr d Kiu d
lelu g] t fdlh Hi e; fdlh Hi |fJfLkar e mi;ixh gk 1drk gh,

3.4 vkdMk dk Idyu (Collection of Data)
oreku ;x e vidMk di Idyu IH[;dh diviZly gh ,dfr led "% ,0 1;Hr
rrk mi*;k d vully g pifg,] rifd vull/Ziu d ityLozi fu'd' fo okl dju ;KX; ofA
ve;;u dh nf'V I Tedk dk nk Hixk e civk € Idrk g
1. iiFfed led (Primary Data)
2.f}rh; led (Secondary Data)
3.4.1. ikfkfed led (Primary Data)
iffifed vidM elfyd =1 1 ,dfr vidM gir gh ;g vuIU/udr Hik igyh cij
,df=r fd, thr gA gijl 1KLYV d vulj] flilFfed ledk I vi'k; g fd o elfyd g
kakr feudk leghdj.k cgr gh de ; ug gv g Aukvk dk vdu sk x.ku mih 1d
;ha] €l fd 1k x;k gk e[; ; dPp IniF gir gA mnigj.k d rij 1j ;fn
vuIU/kudrk 0;fDrxr i I feydj ,k I ukoyh djok dj vkdM bdVB djri g rk o
iffifed vidM dgyi, xA
3.4.2.f}r; led (Secondary Data)

firh; vidM o gir g ek igy 1 oh fdIh vullZiudrk d gk fdIh vi; vulll/
u d fy, bdVB fd; & pd gh f}rh; wvidM idi*fr ,o0 vidif*tr niuk gh = 1k e miyC/
gk Idr gA Cy;j d vully] fif}rh; led o g t igy gh vilrfo e g vij tk orelu
i'uk d mlkj e ugh cfvd fdlh nlj mi*; d fy, ,dfr fd, x, gh, f}rh; ledk dk
,dfsr dju dh fof/;k dk f}rh;d fof/;k dgr gh

iffifed ,o f}rh; ledk d virj dk Li'V djr g, oly] foyV o libeu u fy [k
g fd vull/Zlu dh fof/ e elfyd -i e Idfyr led iiFifed led dg tir gh feudk
Idyu vi; 0;0r;k d Hjk girk g] f}rh;d led dgyir gh



virj dk viZij | itFifed vidM firh;d vid BC-204 (Business Statistics)

mi'; ; vidM vulZlu d mi®; d ; fdlhwvi; mit; dfy, ,dfHr
vudy gir gA bue 1°4/u dn | fd, thr g rFlk i;kx fdIh vl
tojr ugh IMriA mi*; d fy, fd;k tirk gA

2. lir ifffed led ilFfed jhfr;k budk Tkr wU; 0;fDr ,0 BLF,
ik, dfr fd, tir gA gkrh gh ; ik;% io&idi*kr ghr gh

3.le; ,00;; | bu ledk dk bdVBi dju e vi{iNr ble le; o Zu diih
glu o le; vi/d ekl e de yxrk gh
yxiuk iMrk gh

4. lrdri bld 1;ix dju e Idrdrk dh | bld i;kx dju e Tko/kuh j[kuh
vio®;drk ugh glrhA IMrh gh

iffifed led ,dfr dju d fy, e[;rk bu fof/;k dk 1;kx fd;k thrk g
1. iR;{k 0;0rxr vul/ku (Direct Personal Investigation)
2. VIR;{k elf[id vul/lu (Indirect Oral Investigation)
3. LFlkuh; Bkrk o Boknnkrkvk Hjk Tpuk
(Information through Local Sources or Correspondents)
4. 1'uloyh ijokdj (Information through)
firh;d led Hh e[ ;rh nk idkj 1 Nkrk 1 bdVB fd, tir g
1. idkf*kr Bkr (Published Sources)

ble e[;rh Ijdijh idi*u] virji'vh; 1dku] v¥&bjdijh 1diiu] Bfefr;k rRk
vi;ixk d ifronu ,o0 1dihu] ifdi] Bekpkj&a=] vullZiu B[k, vifn idi"kr vidM
miy(/ djokrh g

2. vidkf"kr Tkr (Unpublished Sources)

vul/Ziu ILFk,] fo*ofoky ;] Je&dk;ky ;] 0;kikjd IxBu wifn Hh vidM , df-r
djr gh k% ; wvkdM 1dif*kr ugh djokrA bull ikFkuk djd vkdM fy, th Idr gh ;
firh; vidMk d -i e tiu thr g

3.5. VkdMk dk oxhd].k (Classification of Data)
,df=r vidMk dk 1§{kir] 1jy o Igt cuku dh if@;k dk gh vkdMk dk oxhdj.k
dok thrk gh futu ifjHkvk e wij H Li"V fd;k & Idri gu

dkujpoxidj.k Tedk dk (;FiF k HkouRed -1 1) lelurk o lin*;rk d
Vielj 1j Tegk ;k foHlixk e @elulllj 0 Dr dju dh ifd;k g vij 0;0rxr ink dh fHlurk
d eé; mud x.k dh ,drk dk 0;Dr djrk gA

(Classification is the process of arrnaging things 'either actually or nootional in
groups of classes according to their resemblances and affinities and given expression
to the unity of attributes that may subsist among a diversity of individual' —Conner

11
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Lij o fLeFkpfoxndj.k REcfi/r rF;k di fofHlu oxk e foHiftr dju dh 1fd;k gh,

oiLro e oxhdj.k ledk di legk vFok oxk e lelurk o ,d:zirk d viZlj 1j
0;0r dh ifd;k gh oxidj.k dju I igy mhdk mi*; vo*; fofnr gluk pifg,A oxhdj.k
dju I nk 1 vi/d ledi dn ryuk viliut 1 db t Idrh gA oxddj.k Bij.lh;u
(Tabulation) dh TjfEHd voLFik g

3.5.1vkdMk d oxidj.k d e[; y{k-k (Main Features of Classification of Data)

1.oxtdj.k d virxr IE[;dh; vulZiu d mi*; { ,o0 Loz d vullj ,dfHr
vidMk dk fofHlu oxk e clVk tkrk g

2. oxhdj.k x.k sk fo"'krk d ViZkj 1j gkrk gh
3. oxhdj.k oiLrfod ;k diYifud gk 1drk g
4. oxhdj.k ink e fofHlurk e ,drk (Unity in diversity) Li"V djuk gA
5.oxhdj.k d fy, dib fuf*pr o dBlj fu;e fu/kjr ugh gkr
3.5.2.0xhdj.k d mi"; (Objects of Classification)
1. vkdMk dk 1jy o H{kir cukuk

oxtdj.k dju 1 Tedk dk viliuh 1 Te>k & 1drk gA dkith cM ledk dk doy dN
gh Jf.k;k e oxddj.k Hjk forkftr djd Hfir =i fn;k t Idrk g] fth1 ledk dk
le>u d fy, dil de efufld Je djuk iMrk gh vidM Hit €Ynh Te> vi tir gA

2. ledk dh lefurk o vilekurk dk idV djuk

oxidj.k dh Rgh;ric I W[ ;d rF;k dh Defurk Li'v -1 1 1dV girh g rFk Be>u
e Hn Igk;rk feyrh gh

3. ryuk e Igk;rk djuk
oxidj.k 1 ledk di ryufed ve;;u IEHo girk g] thkd fuku mnigj.k I Li'V
gu

Marks in Accountancy Class A Class B
0-10 7 5
10-20 9 14
20-30 13 11
30-40 1 0
Total 30 30

4. vkdMk dk fo"y'k.k ;kX; cukuk

oxidj.k d cin vidMk dk IK[ ;dh; fof/;k Hjk fo™y'k.k Ha fd ;k € Idri g ftll
ledi dh vitdj.k vFok fo'lert ekih € Idrh gh fo"y'k.k 1f@;k dk oxhdj.k dh
iFle fLFfr dgk € Idrk gh

5. ledk dh mi;kixrk c<kuk

ledk di oxidj. kdju I tuli/lj.k d fy, mi;kixrk e of¥ girh g] el fo"y'.k
Hh wkliuh 1 fd;k € Bdrk gA



6. ledk dk 1Hkoh cukuk

oxidj.k ledk dk Ff{iir ,0 mi;kxh cukdj fo*y'k.k ;K; cuk nrk g] fell led
iHioh cu thr gh

oxidj.k ,0 @ecYs ledk dk egfo t-vij- fgDI u bu “iCnk e 1dV fd;k gt Toxhidj.k
,0 @ecY, rF; Lo; chyr g] v0;oflr 1 e o el d lelu er gir gh,

"(Classified and arranged facts speak themselves, unarranged they are as dead as
mother) —J.R. Hicks

3.5.3.oxhdj.k dh Ihek (Limits of Classfication)
vidMk dk oxhdj kdju dh 1f@;k e dN fooj.k Nellr gk tir g] vidMk dik fEruk
vfe If{Ir fd;k €, xk mruk gh viZd fooj.k NV thu dh IEHkouk cuh jgrh g] blfy,
dk Ff{iirh dj. cgr gh Ho/Zkun I djuk pifg,A

3.6 ij.kh;u (Tabulation)- VFk ,0 TTjHIKkk

oxiNr vidk dk 1jy ,o If{iir dju d fy, Nijf.k;k e iLrr dju dh if@;k di
1ij.5h;u dgk thrk gh

diuj d vulkjugbij.ih;u fdih foplj/Ztu lel;k di Li'v dju d mi*; 1 fd;k
tu oty B[ ;dh; rF;k di @ecY ,0 10;0fLFr iLrridj.k gh,

("Tabulation involves the orderly and systematic presentation of numerical data
in aform desired to elucidate the problem under consideration™) —JR. Cornor

Cy;J d vulkju ffolrr vF e vidMk d [luk (Gk dkyek) vij 1fDr;k e fdlh
@ecYs 0;0LFk dk Ij.kh;u dgr gh,

("Tabulation in its broadest sense, is an orderly arrangement of datain column
and rows") —Blair

ljy “iCnk e ka[;dh; ledk di [Huk o ifDr;k e @ec¥ =i 1 ilrr dju db
ifd;k di j ;U dg gA oxidj.k ,0 1j.lh;u dh if@d;k HA&IF BETUU dh thrh
g] blfy, ud mi"; Hh ogh g] tk oxidj.k d gh
36.1 ij.kh;u dk egRo (Importance of Tabulation)

lij.ih;u ledk d Idyu o oxidj.k rFk mId fuopu d cip di ,d egfoi .
1fd;k g fell vde I fu'd'l fudkyu e Igk;rk feyrh gh bldk ego hld yiHk o
XM 1 L'V gk thrk g] & bl idij gu

1. vidWk dk Te>u e ljyrk

1ij.lh;u tfvy vidMk dk Li"V iLrr dju e Igi;d girt g] fell Te>u e jyrk
dh tirh gh

2. ryuk dju e lgk;d
rF;k dk ijLij fudVorh LreHik o ifDr;k e j[ku I ryulfed wvé;;u djuk 1jy gk
rk g
3. LRku o le; dh cpr

Bij.th;u I wvidMk dk U;ure LRdu e iLrr fd;k thrk g] feldk ,d nf'V e n[id]
le>l & Idri g] fell le; o LRl dh cpr gir gA

BC-204 (Business Statistics)

13



B.Com. Part-1l (BC-204)

14

4. vkd'kd in"fu

foftllu idkj dh jLkvk dn Igk;rk 1 inf'fr vidM wvid'id cu tir gA
5. V'k%;k dh tkp e vklkuh

V¥ k di thp cgr 1jy gh thrh gA
6. fuopu e lgk;d

dk j[k fpdk o viy[lk e inlu Ixerk 1 fd;k t 1dri g] ftl1 fuopu dj
Ifoelktud gk thrk g
Iij.ih dib viuh AN Bhek, H girt g] €1 1.l e doy led gir g] mudk fooj.

ugh gkrid Bkj.kh dk Be>u dh fo kk Kiu dh vio® ,dr gkrh g iyl fd B fo™K'k egRo
d ox dk dib fo*k'k egRo ugh n ikrh gh
3.7 ledk dk in"ku (Presentation of Data)

vidMk dk inf'tr dju e oxidj.k o Bkj.ih;u dk viuk fo®k'k LFku gA fiQj HA ;g
fof/ vkdMk dk bruk vidf'r ugh dj ikrth ;fn bigh Bedk dk fp=ik ,0 xki( d ele;e
I inf'r fd;k t, ri; tulkZlj.k di viZd vidfir djx] D;kd fp=i dk iHko elul
iVy ij diith nj rd jgrk gA
3.7.1 fp#k Jkjk in"ku dk eglo (Significance of Diagramatic Presentation)

1. ledk dk Bjy cukuk
pik d Hk tfvy ledk dk Hih Tjy cuk;k th Idrk gA fpdk d in*lu 1 foy"k.k
kh VPN idkj I fd;k € Idrk gA
2. fp#e; in"u 1 viZd Lej.k;
fp=k dk iHko efLr'd 1j dkith Be; rd jork gA iuk ;in dju dh IEHikouk Hb v/
d jgrh g] blfy, Bedk dk fptk Hjk inf'kr fd;k thrk gA

3. fp* vkdMk d in“ku dh vkd'd fof/
fpak Hjk vidMk dk in®lu dju dk mudk wid"d c<rk g D;kfd fp=k etuo efLr'd
ij vi/d iHlo NiMr gh fpak dk i;kx Delplj&i=d] i=i&ifdivi e Hn blh dij.k

I ghrk gA vigkd vid'id c<iu d fy, fpk e fofdilu idkj d jxk viuk fplgk dk

ik Hib fd 5k hrk g
4. ryuk dju e Igk;d

fp=k Hjk vidMk dh ryuk djuk viZd vilku girk gA] fp=lk dk rk doy nfku el

I ryuk dh th Idrh gh

5. le>ue le; dh cpr
fp=tk Hjk inf*kr Ted viliuh I 1e> e vk tir g bld le>u e vi/d le; ugh
yxkuk iMrk gh

6. foKkiu elké;e e i;kx

vitdy fpdk di 1;ix fokkiu d ele;e 1 cgr vi/d fd;k tu yxi gh dEiu fc@h
vifn dh Bpuk fofdiu foHikxk di fdruh g] ;g tudkjh Ho fp=ik d ele;e 1 nh thrh gA



bldk egRo rc gh iklr fd;k t Idr g c'tr fd mfpr fp=k dk 1;kx mfpr LFku
Ij fd;k o, vrh iLrrdrk di fpsk d i;kx dh tudijh giuh plfg,A
3.7.2 fpk }kjk in“ku dh Ihek, (Limitations of Diagrammatics Presentation)
,e-t- eljlu (M.J. Moroney) d vullj] ﬂfdl fp' dk ve;;u dju d fy, Mi;kr
phdluk Jgu vio®;d gkrk gA ;g bruk Ijy] L1"V rFk euHikoh gkrk g fd wlu;ku 0;f0r
cMh wiliun I e[k cu thrk gh b1 rdund dk i kx djr le; rRk fu'd't fudkyr le;]
fo"'% Ikoekk h dh vio®;drk ghrh gA

1. ryulled veé;;u ItHo

fpk dh Igk;rk 1 doy ryulRed ve;;u gh IEHo gk ikrk gA vdy fp dk dib
fo*k'k wFk ugh giri] tc rd midh ryuk vidWk oty fp=k I u dh tk,A

2. I{e virj fn[kuk ItHo ugh
;inovidMk e I{e vUrj g rk bl fp=ik Hjk inf*kr djuk BEHko ugh gA
3. I[;kRed in"ku vItHko
fpik d ele;e 1 vidWk dk "I¥. =i e in"tu DEHko ugh gkrk gA fpsk vuelfur -1
I gh vidMk dk in*fu djr gA
4. ljyrkiod n#i ;kx
V', fpa cukdj mudk n#i 'kx fd;k th Idrk gA Hked fp cukdj foKkiu wifn
e viliuh 1 n#i;kx fd;k thrk gA
5. Vk[k dk Zk[k
;fnovidMe vu#i fpsk cuk, t, rk bl vk dk High Zk[K gk Bdrk g
6. Vkx fo"y'k.k vIEHo
fpdk dh ;g Hh Dhek g fd budk vix fo"y'.k IEHo ugh gh
If[ ;dh e futu i1dkj d fpak dk i;kx fd;k thrk gA
1. ,d folLrkj oky fp=k (OneDimensional Diagram)
2.nk foLrj oky fp=k (Two Dimensional Diagram)
3. ru foLrkj oty fp= (Three Dimensional Diagram)
4. elu fp=k (Cartogramsor Map Diagram)
5. fp y[k (Pictograms)
mnkgj.k d rij 1j fp=t dk le>k & 1drk gA
Hijr e foftku 100yk d wirxr {i#ily d futu vidMk e Ijy n.M fp=k cuib;A

illy {=kiQy Area(Million Acres)
ploy (Rice) 50

Xg (Whest) 40

dikl (Cotton) 35

Tolj (Jawar)

frygu (Oilseeds) 20
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B.Com. Part-11 (BC-204) foftllu i00yk d virxr {iiQy
ieluk -1 BVhelVj =5 yi[k ,dM

y
50

50 T
435 7T
40 T
35 T
30 T
25 7T
20 T
15 7T
10 T
5 +
0

40

35

28

20

o

o] @R oot X

fp4 Yk i0lyk d {ekily di n[ir g Be>k t 1drk g fd fdlldk {ikidy T;ink

g vij fdld gh

fuEu vidVk i cgn.M fp Yk infir dift, A

Represent the following data by means of Multiple bars

(Facul) 1df;
dyik (Arts)

OKf.kT; (Commerce)

foKku (Science)

1200

1000

800

600

400

200

(No. of Students) Ni=tk dh [ ;k
1998-99 1999-2000 2000-2001

1200 1100 900
800 900 1200
500 400 600

Idk; cij Nk dh Bk
refuk & 1 IVhehVj =200 NI

1998-99
16

1999-2000 2000-2001
cgn.M fp=



3.9 ledk dk fcinj[kh; In"ku (Graphic Presentation of Data)
VF ,0 ifijk"kk (Meaning and Definition)

I ;dh; wvidMk dk xkiQ i ij in"u fcln j[ dgykrk gh B[ ;dh; rF;k ]
fcln j[in; in®u ng le>u ;i culu dh Ijy ,o iHkoh fof/ gA e-,e-(y;jd vulj]

file>u e o jpuk e Tjyre] lok/d py wij Icl viZd i;kx e yk;k tiu okyk fp=k
fclnj [k gA,

Vib-vij-o lyk d drtu I Li'V g fdul[;iRed itBu dh Icl 1jy ,o0 liel; fof/
fcinj[k gA ;9 1[;kv fpk bl idlj iLrr djrh g fd udk dk mud IEcl/ ridky
irk yx tirk gA I[ dk Li'V cuku e bldk Tokf/d egho gh

xf.kr dh nf'V 1 felnj[k dk "chexf.kr&T;Kefr dh o.kekyk dgk x;k g
fcinj[k; in"ku d dk;
1. ;g fof/ fo'y".k dk x.kuk rfk fu;ktu e elxn®tu djrh g
2. ;9 xf.hr e le; o Je cplu d fy, i;kx girh gA

3. xf.irh; o@ d LRku ij enlk gLr 0@ (Freehand curve) lek di iNfr o vi/
d vu:zi cutb th Idrh gh

4. MEcfl/r rF;k db mkB&ikD inf'fr djd ryuk ;K; o Bjy cuk nrk gA

blfy, fclnj[ih; in"lu le>u e 1jy] le; o Je dh cpr] ryulfed vé;;u
Ifoe] LFk;h iHiko] Bg&lEcl/ dk vuetu] ,frgifld ,o difyd lpuk, inu dju e
Igk;ri inlu djri gh

fcinj[k; In"ku d nk'k (Demerits of Graphic Presentation)

fcinj[ih; In"u a.kzi 1 nk% jfgr ugh g/-\th fixyeu rf; wvib-,u- fiQiQLdon

d vullj] ;fn chnJ[ in"tu dk lolf/d iHioh cutuk g ri & bl 1 vufHK g] mig bld

VIelkjHr <kp ij fo"k'k e;ku nuk pifg,A IJyJ[kfp I Hh mlg i.krk Be> fcuk xyr
fu'd’ fudky tk Idr g

bid e[; nk% bl idj g

1. bld 1.krk “Wark dh thp ugh ghriA

2. fclnj[k rd&lxr u g d dij.k eflr'd dk iHfor ugh dj Tkria

fofHlu ekin.Mk dk ydj fofilu <x 1 iLrr djd n#i;ix fd;k t Idrk gh
fdlh rF; dh if'V d fy, fcnj[i dk iek.k d -i e iLlrr ugh fd;k € Idrk g

fcin j[k THO idkj dh Bel;kvk dk BelZlu dju e Dgk;d ugh g] blfy, bldh
Ipuk, vi;klr girh g

1/kj .k felnj [k fd 1 fo'k; db ioflk dk rk inf*kr djrk g] ijir oiLrfod ,0
"fr&ifrir "W ifj.e ugh n IdriA

fcinj [k dh jpuk (Construction of Graph)

o~ W

S

fcinj[ih; 1k (Graph Paper) ij vidr fd; tiu oty fcinvk di vkil e feyk nu
I bldh jpuk g gAJ[ (1 Lykoh sk 1fily 10jdj mig eivh o Li"V dj nr gh
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y
11 I
x' X
11 IV
y'
bl 1dij fcinj[ih; kj Hixk e cV thrk gA ftue 1 iR;d Hix dk pj.k

(Quardrant) dgr gh
mnkgj .k (Example)d rij 1j fcinj[ih; in"tu dk Te>k & Idri g

futu wvidMk dh Igi;rk 1 ,d mi;Dr j[ik fp= cukb,A
With the help of the figures given below, prepare a suitable graph

Year Production (Rs. in Crores)
1995-96 20
iekuk % ,d dkye = ,d o'
1996-97 5 30
)/
1997-98 8 25 —
JI/

1998-99 10 20
1999-2000 15 19 \

10
2001-2002 21 :
2001-2002 23
2002-2003 25 2 & 2 2 8 2 2 2 2 3
2003-2004 28 I
2004-2005 30

felnj[ih; in"lu 1 vidMk di iNfr ok vuelu vilkuh 1 yxk;k & Idrk gh bl di

le>u e le; o Je dhilh de yxrk gh j[i fpst I Tkyk dk miknu 1 BECU/ irk yx

rk g fd fdl Iky e mRiknu e of% gb rFk fdl Ity e deh gbA bl idij fcinj[ih;
in“fu geljh tfvy lel;kvk di vliun I Te>u o 1jy culu e Bgk;d ghrk gh

4. Ikjk"k (Summary)

LiQyrk dk eyek ka['d e Ni gvik gA viZfud le; e thou d iR;d { e
I[;Red rF;k dki;kx fd;k t [ ; dh dk Kku vdk 1j viZifjr g ftlg ge led
(Statisticsor Data) d uke 1 thur gA L[ ; dh foKu ,0 dyik nuk g] tk Tefgd] vifFid

rfik ikNfrd lel;kvk d vé;;u ,o lelZiu d mi*; 1 ledk dk Ixg.{] oxidj.]
Iij.4h;u in*tu] foy't.k ,o fuopu djrt g vij bul BEcfl/r oKkfud ,o jhfr;k d 1;kx
| vU, Hfrd ,o lielftd foKiuk dk Ie>u e enn djrh g rifd fu/kfjr mi*;k dh ifr
ok 1dA 0;kolk;d IK[; dh dk {i= foLrr g] ble 0;kolif;d ledk dk Ixg.k djd mlg
Hijf.k;k Lo fpak gk ilrr dju d DR gh , Ih 1f@;kvk dk miskx djr g feEll 5= L0
Je dh d*kyrk rRk miknu foi.ku rfk fokkiu wvifn dh ub i.kfy;k dk eY;kdu djd
mi;Dr fof/ d IEcU/efu k; fy;kth Idr gh Bel;kvi d ve;;u vij fo'y't.k d fy,

W[ ;dh db 1;kx vifjgl; gk x;k gh fo'k; Hy oh Hifrd ;k jIk;u fokku dk gk sk



xt.kr di] leL;k vifFkd] jitufrd o lielfed gk Tedk dk 1;kx IHO {i4k e gA vri dgk
th Idrk g fd ledk d fcuk foKiu fu"iy g rFik fokiu d fcuk led wiZkjghu gh

5. iLrkfod i1Lrd (Recommended Books)

1.
2
3.
4

5.

Introduction to Statistics- by Dr. R.P. Hooda, Macmillan India Limited
Statistical Methods- by S.P. gupta, Sultan Chand & Sons.
Business Statistics- by T.R. Jain & S.C. Aggarwal, V .K. India Enterprises.

Business Statistics- by Prof. M.L. Oswdl, Prof. N.P. Aggarwal, Dr. H.L. Sharma,
Ramesh Book Depot, Jaipur

Business Statistics- by S.C. Sharma, R.C. Jain, AryaBook Depot New Delhi.

6. VH;kI d fy, 17U (Self Assessment Questions)

1

ledk dh ifjHk"%k nhft, rFk bld dk;k ,o ifjlhekvk dk Li"v -1 1 o.ku
dift, A

1K ; dh foKiu ,0 dyk nkuk dgh trh g D3k \ I ;dh dk wU; fouk I BECU/
g rk D;k g\

[ ;dh dk I ;iked ledk d 1dyu] iLrridj.K] fo*y"k.k rFik fuopu -1 e
ifjHifr fd;k € Idrk gh Te>lb,A

ilfffed rHk f}rh;d vidMk e Virj Li'V djA ikFfed vidMk d 1dyu fofHilu
fof/;k Ie>lb,A iR;d d x.k o nk'l dh foopuk dift,A

firh;d vidM fd1 dgr g\ bld fofHlu Tkr du I g\ f}rh;d vidMk dk 1;kx
djr le; dwé&lh To/kusk é;ku e j[ih thuh pifg,\

L[ ;dh; vidMe d j[ik fpse; in*fu dh mi;kxrk Rk Bhekvk dk o.ku djA
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dizh; ioflk d eki

(Measures of Cenral Tendency)

1jpuk (Structure)
1. ifjp;
2. mi';
3. fo'; dk iLrridj.k
3.1dlgh; ioflk di vk ,0 eglo
3.2vin'k elé; d vio";d rfo
3.3 I ;dh ele;k d idij
3.3.1 liellrj ele;
3.3.2¢cgyd
3.3.3efe; dk
3.3.4.X.k"0j ele;
3.3.5gjited ele;
3.4 foHiktu eY;
4. Hjkk
5. iLrifod iLrd

6. VH;iI d fy, i'u
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Meaning, Properties and Measuring of Central Tendency
1. (Introduction)
Central Tendency
Idfyr ledk d oxidj.k rF h;u gk Tedk dh lelr egRoi .k fo™Kkrivk ij
1di’k ugh Mkyk & Idrk gA vrk fo kky led liext di AN I{e fo"Kkrkvk ij 1dk™
Miyu d fy; dN vi; egRoi.k ekik dh enn yuh girh gA bu ekik e I 1Fe egRoi .k
eki dign; ioflk dk eki dk B[ ;dh ele; (Statistical averages) gh
2. mi"; (Objective)
bl vé;k; dk ve;;u dju d cin vii thu Tdxpu
@) Hexh dk If{lir zi e dI iLrr djuk gA
i) ledk dhogn k[kyk dk 1jy ,0 ryukRed dl cuk;k tirk gh
i) digh; Toflk dk vFk ,0 FfjHK% Dk gh
(iv) If[;dh elé; dk Kir dju d fy; foftlu jhfr;k d clj eA
(v) lelullrj elé; d chexf.krh; x.k D;k g
3. fo'; dk iLrridj.k (Presentation of Contents)

3.1 VFk ,0 egfo (Meaning and Importance)

I ;dh ele; ik;% Idfyr ledk dk ifrfuf/fo inlu dju okyh ,d Ied ot ;0
,d, Iedgftldpj vij cidh Ic led ik; tr gA vij bl dij.k 0%k ;g dizh;
foflk dk eli Ho dgykrh gh
If[;dh fo'y'l.k e ele;k dk egroi.k LFku gA elé;k dh Bgk;rk 1 foftiu led
legh d chp ryuk di tk 1drh gA ele; /chkypyeH WR;f/d 1;kx girk gh
mnkgj . KFk gelj ,g vkl ru (Inaverage) yky jx dk diMk fedrk gh bl Hrig vilru 10
0"k gb wifn Bkf[;dh fo*y"k.k wvU; fof/;k dk Hit wi/Zkj inku djrk gh M- clmy u
I ;dh di Aeké;k dk fokiu* dgk FiA
ey o d.My d itk e fdlIh vioflk forj.k dh vofLFdr ;k fLFfr d eki elg;
dgyir gA
L[ ;dh e ele; degRonrg M- cimy u Li"V fd;k g , IF[;dh dk oiLro
e elé;k dk fokiu dgk t& Idrk gh

3.2 vkn"k eké; d vkoj.k rfo (Essential of an Ideal Average)

ve i'umBrk g fd diu&lk ele; mfpr joxid ,d VPN ,0 vin“k ele; e fukufyf[ir
X.k pkfg,A
1. fLRj ifjHKK (Regility defined)

ele; bl idij 1 ifjHir djuk pfg, fd midk ge®lk ,d gh vF fudy wiU;Fk

vyx&vyx 0;fDr fofilu v fudkyxA ciexf.krh; B e 0;Dr elé; Nri'ktud jgrk
gt bld ifj.ke ,d I 1kir gir gh
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3.3

fy;

le>u e 1jy (Simplein Understanding)

ele; , Ik gluk pifg, fel I/Lj.k 0;fDr 1e> IdhA geljk mi*; ledk dk 1jy culu
di g u fd tivyh

X.kuk e 1jy (Easy to Compute)

ele; , Ik gluk pfg, feldh viliuh 1 x.luk db tc IdA AN elé;k dh x.luk dfBu
g ftlg 1;kx e yiu e cpuk pifg,A

IHh eY;k 1) vkZkfjr (Should depend on all items)

vin'k ele; cgh gixk ftldh x.kuk e Beg d IHh ink dk i;kx gid VU;F] ele; d
nk |frfuf/Ro djxk vij u gh |fj.kke Iri'ktud ghxh

chexf.krh; foopu IHko (Algebraic treatmeat is possible)
thoele; bl x.k dk j[kr g og vix d IH[;dh fo'y't.k e cgr gh Ig;d gir g
U;kn"k 1 U;ure iHkfor (Minimum affected by Sampling)

,d VPN ele; Usin*k d ifjoru I de I de iHifor giuk pkfg,A
pje eY;k Hjk de iHkfor

,d VPNK ele; U;ure rFik vi/dre ink vRkr pje eY;k Jjk de 1 de iHifor
ghuk pifg, A

|kf[;dh eke;k d idkj (Kinds of Statistical Averages)

dk futufyf[kr "i"%d d virxr ve;;u fd;k t Idrk gA

xf.krh; eke; (Artithmetic Averages)
@ lellrj ele; ;k ele;d (Arithmetic Averages or mean)
(o) X.Mlkj el¢; (Geometric Mean)
(©) gjliked ele; (Harmonic Mean)

(d) f}Mrh; ele; (Quandratic Mean)
fLFkfr BECU/h eké; (Averages of Position)
(a) Hfe"Bd ;k cgyd (Mode)
(b) efe; dk (Median)
0;kikfjd eke; (Business Averages)
(@) py elé; (Moving Average)
(b) ixkeh elg; (Progressive Average)

k-kk dk Hfo/k vij ele;k dh viuh mi;kxrk dk é;lu e j[ir g, ve;;u dju d
ele;k dk @e cny sk x;k gA



3.3.1 leklrj eke; (Arithmetic Averages or Mean) BC-204 (Business Statistics)
2 illrj ele; WR;f/d egRoi.k vij ykd* iy ele; g wvikj bl Tkell; ré vkl r Hh dgk
thrk gh

ifjH kb ellrj ele; fdIh J.h d TiQy eY;k dk mb k0 ink dh B[k
nu ij iklr girk gh

0;fDrxr J.k (individual Series)
X.kukpet 185 {k jhfr (Direct Method)
;i Jhd NN Xg, X, X, gk ri Rellrj elé; (x) fuku I+ e fudkyk t
Idri g

Xt X+ X
X= N
lellrj ele x(|M trk g x-clj) ;kea 1 ianfr djr gh (S flxel) xud vl

g feldk vF g eY, tM (The sum of) gkrk gA

ax

oX=N

2. Yk jhfr (Short-Cut Method)
;oank dh B[Evi/Zd gk iy jifr viZd mfpr jgrh gA

_ a dx
I4 x=A+ N

(YA dfYir ele; gh ;g Ich NIV vij Icl cM ink d chp dk dib eY; guk pkfg,A
(i) d =x—A
[llustration 1

Calculate the arithmetic average by Direct Method and Short-cut Method of
values given below :

15, 18, 22, 26, 28, 30, 32

Solution :
S.No. Values Deviation from Assumed means
d, = (x—25)
1 15 -10
2 18 -7
3 22 -3
4 26 -1
5 28 +3
6 30 +5
7 32 +7
N=7 Sx=171 Sdx =-4
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. — afx
Direct Method X =,
_ 17
X = —-=34.429
7
— Adx
Short-Cut Method X = N
—25+——i1—24429
B 77 7 ST

Problem :

1. UseDirect Method as well as Short Cut Method to find the arithmetic means of
following date :

S.No. 1 2 3 4 5 6 7 8
Income(Rs) 525 610 515 805 607 907 600 410

(X =Rs. 622.375)

2. Calculate mean mark of the following :

S.No. 1 2 3 4 5 6 7 8 9 10
Income(Rs) 10 25 80 72 60 15 40 55 30 35

(X =Rs.42.2)
[kf.Mr J_k (Discrete Series)
1. R;{k jifr (Direct Method)
iR;d in rfik mudh vioflk (Frequency) d x.tuilyk d ;kx di vioflk;k d ;ix
I Hix ndj lellrj elé; Kir fd;k thrk gA

— _afx
X —T[N—Sf]

tof] xin dk eY; rAk £ mIh in dh vioflia
2. Yk fof/ (Short-Cut Method)
;i A diYIr gh vij dx iR;d eY; dk difYir elé; 1 fopyu (deviation) gk
VHkr dx=X-a, tc

a fdx
N

X =

sfdx, vioflk;k vij fopyuk d x.kuilyk dk ;kx N=sf dy vioflik
Ilustration 2.

Find out mean marks secured by standarts

Marks(x) 3 4 5 6 7 8
No. of Students 7 12 35 32 8 6




Solution (Direction Method)

Mark No. of fx
X Students
3 7 21
4 12 48 .
— afx
5 35 175 X = T
6 32 192
7 8 56 _ 0 5.4 Mark
=100 ~ A MAKS
8 6 48
Sf =100 Sfx = 540
Short Cut Method (dfYir elg; A=S)
Marks | No.of | Al foi.ku fdx
X students | dx (—-x—a)
f
3 7 -2 -14
— afx
4 12 -1 =12 X = T
5 35 -0 0
6 32 1 321 _ 40
~ 100
7 16
8 18 = 5+0.4=5.4marks
N =100 Sfdx = 40

VIHPNUU J.kh (Continues Series)

VviHiNlu J.kh e Tellrj ele; [k.Mr J.Ih dh Hifr gh fudkyk thrk gh vHENUU J.4
e igy iR;d ox (Class) dk eé; eY; (Midvalue"x")mu J.l dk elu ekuk thrk gh bl
idij J.Ih dk [if.Mr J.lh e cny yr gh rRi"pir [if.Mr J.Ih dh Hifr dh ey di i ;kx
djr gA
Ilustration 3

ele; (Airthmetic biean) Kkr djk

Marks 0-5 5-10 10-15 5-20 20-25
No. of 4 14 16 8 8
Students

Solution : fYir elg; A=125

Marks mid-value | No. of students fx dfYir elg; A fdx
I fopyu
dx=(x—-A)
0-5 2.5 4 10 -10 -50
5-10 75 14 105 -5 —70
10-15 12.5 16 200 0 0
15-20 17.5 8 140 5 40
20-25 225 8 180 10 80
Sf=50 Sfx + 635 Sfdx = 10

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) Direct Method Short-Cut Method :

Ak p, AT
X=7N X = N
= 8 o 7 mark —195+ 2 157 mark
= 50 = . Marks = 50 = . Marks

in&fopyu fof/ (Step-Deviation Method)
;T viHiPNUU J.h e ox&folrkj lelu g rk fopyu (dx) dk ox&folrkj (2) 1 Hix
n] djd ds (= dxfi) Kir dj yr g vij futu I dk 1;kx djd lellrj eé; Kir djr g

,_A+é’1fdx
X = N

Xi

Illustration 4

fiNyk mnigj.k (lllustration 3) € in fopyu (Step deviation) fof/ 1 lellrj elé;
Kir djid

Solution—(Assumed mean A = 12.5, Step deviation i =5)

Marks | mid-value | No. of Students | Deviation from | dx = d_x fdx
X f assumed mean !
dx (=x-=A)
0-5 25 4 -10 -2 -8
5-10 7.5 14 -5 -1 -14
10-15 12.5 16 0 0 0
15-20 17.5 8 5 1 8
20-25 225 8 10 2 16
Sf=50 Sfds=2
N a fdx
N
X =125+ 25
50
=125+0.2
=12.7 marks

Hkfjr Rellrkj eke;

;i foftklu eY;k dk Bkif{ir egfo (relativeimportaneor weights) Vyx&vyx gk r¥
Hifjr Bellrj ele; futufyf[kr B Hjk fudkyk tirk gh

eluk %) d eY;k (Xq, Xpuorrnonnee. Xaweight Wy, Wy, ...cooneen. wy, gk rk
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BC-204 (Business Statistics)
W, X +Wo X+ W Xy

W, +W, +... Wy

Hifjr lellrj ele; =

Problems
3. Calculate Arithmetic Average from the following data
Vaue 8 13 18 23 28

Frequency 20 30 50 40 10

(X =17.67 Units)
4. Calculate arithmetic medan from the data given below
Classinterval  0-10 10-20 20-30 3040 40-50 50-60 60-70 70-80 80-90 90-100
No. of Plots 216 210 456 598 357 331 213 117 112 110

(X =41.7)
5. Calculate mean marks from the following table
Marks (less than) 10 20 30 40 50 60 70 80
No. of Students 25 40 60 75 95 125 190 240
(X =49.58)

6. Determine mean marks from the following table

Marks more than 5 15 25 35 45 55 65 75 85
No. of Students 100 97 89 74 54 29 19 10 4
(X =47.6)

lkefgd lellrj eké; (Combined Arithmetic mean)

;inovyx&vyx legh d lellrj ele; rAk mud ink dh B[k Kkr gk rk lkefgd
lellrj ele; vFkr Ie legh d ink dk feykdj cuk;k x, ,d u; leg dk Bellrj ele;
futu D=k Hjk fudkyk ;XA

W, + XNy X2 +.....NFXr

Combined Arithmetic Mean X =

tgh xi] XolXe r="fofdilu legk d lellrj ele;

N1, Np, Ngeooonecs Nr = foftilu Tegk d ink dh I[;k
Ilustration 5 :

The mean wage of 100 workerswaorking in afactory running two shifts, of 60 and
40 workersrespectively isRs. 38. The mean wage of 60 workersworking inthe morning
shift is Rs. 40 Final the mean wage of 40 workersin evening shift.
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B.Com. Part-11 (BC-204) Solution :

Number Arithmetic Average Combined Arithmetic Average
N, =60 X, =4 X =38
N, =40 X,=?

N;X; + N, X5

Now X = "N, +N,

4 80 40+40%,
Q T 60+40

24,000 + 40X,
or 3= ———2

100
or, 3800 = 24,00 + 40x,
or, 40x, = 1,400

X, =1400
Q —2————=-Rs 35

40

Problem:

7. Themeanrainfall inacertain place from Monday to Saturday in aparticular week
was 4.5 cm. Owing to heavy rains, on sunday, the average rainfall to the whole
week inceased to 6 cm. Calculate the rainfall on Sunday. (15cm.)

8. The mean annual salary paid to al employees of a company was Rs. 5000. The
mean annual salaries paid to make and female employeeswere Rs. 5200 and 4200
respectively. Determine the percentage of males and females by employed the
company. (males=80%)

(Females=20%)

VKkr eY; VFok vKkr wikoflk;k dk fuZkj .k (Location of Missing Values or
Frequency)
lellrj ele; dh n"lk e ge elye g fdu

a fx
N

ax
X=—or
N

;i b=ke X, xvig fe I dibnk dieY; Kir g rk rljk viliun 1 fudkyk & 1drk
gA

Ilustration 6

Find the missing frequency in the table given below :
X: 10-20 20-30 3040 40-50 50-60
f 5 7 ? 10 5

Arithmetic mean is given x = 35.75 units.
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Solution : Let the missing frequency isa

Size Mid Vaue f fx
X
10-20 15 5 75
20-30 25 7 175
30-40 35 a 35a
40-50 45 10 450
50-60 55 5 275
Sf=za+27 S fx = 35a + 975
_afx
=N
YT a+27

or 35.75a + 965.25 = 35a + 975

or 35.75 — 35a = 975 —965.25
or 0.75a =9.75
_ors
a=075

"4 eké; (Corrected Arithmetic mean) Kkr djukpt

dHh&dHh v*i¥: elu d fy [k thu 1j v 1ellr) ek viliun 1 fudky fy;k thri
g yfdu v'if% dk irk yx tiu d cin "% el dh Bgk;rk T s ele; wviliuh 1 fudkyk
th Idrk gh ;g fuEufyfLkr mnigj.k 1 Te>k € Idrk gA
Illustration 7 :

In a frequency distribution of 100 items of mean 40 it was found that due to
mistake a value 46 was wrongly written as 64. Find the correct mean.

Solution :
_ ax
X =N
\ 40 = A x
~ 100
or S x=4000

Since 64 iswrong value and 46 is correct value, hand correct value of S x = 4000
— 64+ 46 = 3982

\ Corrected mean is given by

BC-204 (Business Statistics)
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B.Com. Part-1l (BC-204)

lellrj eké; d X.k (Merits of Arithmetic Mean)

1.

1jy (Simple)- lellrj ele; Icl vi/d i;ix e viu okyh ele; g rFk Ijyri
I bidh x.uk Hh dh € Idrh gh

IHh eY;k 1j Vvi/ZKjr (Based on all observation)- lellrj el¢; J.ih d IHh
eY;k dk ydj oh Kir fd;k tk 1drk gh

fuf"pr (Regid)-lellrj ele; dk eY; fuf*pr girk gA
fLRkjrk (Stable)-lellrj elé; 1j U;in*k d ifjoru dk Icl de iHko iMrk gA

xf.krh; foopu (Mathematical Analysis)-lellrj ele; J.h d IHh eY;k ij
VIelfjr girk g wvikj bldk xf.krh; foopu IHo g fedd dij.k bldh mi;kxri
cgr c< thrh gh

leklrj eke; d vox.k (Demerits of Arithmetic mean)

1. pje eY;k 1 iHkfor (Affected by extreme observation mean)
lelrj ele; IHO eY;k ij vk/kfjr girk g vij ;fn 3.k e dN cgr cM g ri
mudk iHiko 1Mrk gh mnkgj.KF] ;fn fdlh 3.4 d eY; g 8,10, 12, 14, 15, 100,
2121k lelrj ele; 53 vi;xk th 3.1 dk ifrfuf/Ro ugh djrk gh

2. voykdu I x.kuk THo ugh (Cannot calculated by inspection)
voykdu ;k xki0 d Hjk lellrj e r ugh fd;k & Idrk g

3. cukoVh eke; (Fletition average)
dHh&aH IekUrj elé; dk elu rk g ti fd IHo ugh gh mnigj.K ifr 0;Ld
L= 2.2cPpk dh I ;k L|n 1rir girh g

4. ylIh Ihekvk J.kh e x.kuk BHko ugh (It cannot be calculated in the open
end classes)
;i J.dh e "kyh Ihek, nhgb g t1 fd 201 de ;k 50 1 vi/Zd ri "% Lellrj
ele; Kkr ugh fd;k th Idrk gh

5. v|folk; fooj.k e (Inasymmetrical distribution)
;fn 3.1 di vioflk fooj.k vikfern; g tk lelurj ei; forj.k dk mfpr ifrfuf/
Ro ugh djxk

Problems :

9. Therewere 500 workers working in afactory. Their mean wage was calculated at
Rs. 20 Later on, it was discovered that the wages of two workers were misread as
180 and 20 in place of 80 and 220. Find the corret wage
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10. From the following calcul ate the mean marks—

Marks No. of Students
Lessthan 10 30

Lessthan 20 70

20-30 50

20-40 98

40 and above 332

50 and above 308

60-70 132

70 and above 14

11. The following on the monthly salariesin rupees of 30 employees of afactory

139 123 99 133 132 100
80 148 108 116 77 123
148 114 95 114 134 103
62 106 69 126 104 129
140 118 88 85 63 142

The factory gone bonds of Rs. 10, 15, 20, 25, 30 and 35 for individuals in the
repective salaried groups.

Exceeding 60 but not exceeding 75; exceeding 75 but not exceeding 90 and so
on up to exceeding 150. Find out the average bonds paid per employee.

(x=24.50)

cgyd ;k Hfe'Bd (Mods)

Hfe'Bd ;k cgyd ml eY; dk dgk thrk g tifd ledekyk e lokf/d clj vi;k gl
og lokf/d uRo okyk fcln g feld pljk vij vi/Zdre led ik; tir g ‘Mode i(p
Hi't d "iCn ‘Lamode’ 1 cuk g fthdk v lokf/d iQ%u ;k fjokt 1 gh

;in fdlh led ekyk e nk ;knk I viZd in lelu 21 1 lelu ckj viZd :i
vir g rk og forj.k cgéHfe'Bd (Multi-Modal) gkrk gA ;fn Hfe"Bd dh I ;k ,d g rk
forj.k ,dkdh Hfe"Bd (Unit-modal) nk g rk fuHife'Bd (Bi-modal) rFik riu gk rk
f1&Hfe"Bd dgyir g

Hkfe"Bd dh X.kuk (Calculation of Mode)
1.0;fDrxr J.k (Individual Series)

0;f0rxr J.4 dk [f.Mr J.lh e cny dj Hfe"Bd Kir fd;k tk Idrk gh vi/dre
vioflk dk in&eY; Hfe'Bd gixi

Illustration 8 :
Find out the mode of the following series

11, 14, 16, 13, 15, 19, 15, 14, 20, 19, 18, 17, 16, 14, 15, 11, 12, 14, 18, 16, 15, 16,
18, 15

BC-204 (Business Statistics)
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Solution :
nh gb 0;0rxr J.4 dk fukufyf[kr [K.Mr J.lh e cnyk th Idrk gh

Vaues 11 12 13 14 15 16 17 18 19 20

Frequency 2 2 1 4 5 4 1 3 2 1
ingeY; 15dh lok/d vioflk 59 VFikr 15Hfe"Bd ghxkh

2. [kf-Mr J.k (Discrete Series)
[if.Mr J.kh e Hfe'Bd Kir dju dh nk fof/;k gh
(i) fujh{k.k fof/ (Inspection Method)

[f.Mr 3.1 di vioflk;k fusfer gi] igy vioflk;k fujlrj cM vij cin e fujlrj %V]
rk el¢; e fLFr viZdre vioflk d lkeu okyk in Hfe'Bd gixih
Ilutration 9.

The following are the marks secured by 80 students. Find the mode.

Marks 4 5 6 7 8 9 10
No. of Students 8 10 15 17 13 10 7

Solution :
m gb J.lh e vi/dre vioflk 17d lkeu okyk in 7Hfe"Bd gixi
(ii) Tkegu fof/ (Grouping Method)

tc vioflk;k viu;fer g vij viZdre vioflk dk irk yxiuk dfBu gt rk Hfe'Bd
liegu fof/ Hjk Kir fd;k € Idrk g tfd futu fof/ gu

loiFle ,d Nij.ih (Table) culb tirh g fele 7 diye (Columns) gir gh
dkye (i)—in eY;k dk fy [k tirk g
dkye (iiy—i"u e ni xb vioflk;k fy[ih t

diye (iiiy—nk&nk vioflk;k dk tiM fy [k t

diye (iv)—igyh vioflk dk kMdj ni&nk vioflk;k ok tiM fy [k t
diye (v)—ru&riu vioflk;k dk M fy [l t

diye (vi)—igyh vioflk d Mdj] riu&riu vioflk;k dk tiM fy[

diye (viiy—igyh nk vioflk;k dk NiMdj] riu&riu vioflik ok M fy [ik thrk gA

bl idij lkegu dju d i*pir iR;d dkye dh viZdre vioflk;k d lkeu oky in
eY; dk fxu fy;k thri gh & in&eY; vi/dre wvirk g] ogh Hfe"Br girk gh
Ilustration 10 :

Calculate mode from the data given below :

Values 5 6 7 8 9 10 11 12
Frequency 10 12 18 20 20 16 6 14




Solution :

vioflk;k vusfer giu d dij.k legu fof/ Mk Hie'Br Kir djxA

Values Frequences
X | 1 11 v Vv Vi
5 18 130
6 12
7 18 130
8 20 38 148
9 20 140 150
10 16 136 156 158
11 6 136
12 14 20 142
Analysis Table
Columns Values having
Maximum frequency

5 6 7 8 9 10 11 12
| 1
I 1 1
[ 1 1
v 1 1 1
\% 1 1 1
Vi 1 1 1
Total - 1 3 6 3 1 - -

mi;Dr Bk I Kkr girk g fd in&eY; 8 Icl vi/d 6ckj vi;k gh vFHir Hfe"Br
eY; gxiA
V[kf.Mr ;k vfofPNlu J.kh (Continuous Series)

V[i.Mr J.lh e Hfe"Br futu idikj 1 Kir fd;k thrk g

iFle fujh{kd fof/ ;k legu fof/ }jk Hfe"Br ox (Modal Class) Kir fd;k tirk g
;9 0g girk g ftld vix vi/dre vioflk girh gA

rRi"phr futu Bk dh Bgk;rk I Hfe"Br dk eY; Kir fd;k thrk gh

If, - fol
R T R T R

when, Z : Mode

Iy = Lower limit of modal class

BC-204 (Business Statistics)

33



B.Com. Part-1l (BC-204)

34

fo = Frequency of the class preceeding the modal class

fq = Frequency of the model class
f, = Frequency of the class succedding the modal class
u(=1l,-1;) = Classinterval of the modal class

;fn Hfe'Br ox dh Aijh Ihek 1, i;kx e yiuh gia

If, - fol _
Z =L 4 ol + 1t f,1 <! ~(9)
D, =D, —fal
D, =IF,—f,l
Dl
Z =L+ p.p, NE)
Dl
and Z =1,- x| (4
27 D, +D, 4)

Ilustration 11

Find out mode of the following data :

Vaues 010 100 2030 3040 405 5060 600 7080 PN 010
Frequency 15 28 30 47 40 34 30 15 8 10

Solution :

fujifi.k fof/ 3t Tegu fof/ Wik ;g Kir fd;k t 1drk g fd (30-40) Hfe'Br ox
gh fuEufyfLkr 1= db i5ix dju ij

f,- fo )
Z =h* o1 fo- 1, ¥

47- 30

+ 5 47-30-40 x 10 = 37.083 units

=30

Illustration 12

Calculation mode in the following frequency distribution

Values 36 6-9 9-12 12-15 15-18 18-21 21-24 24-27 27-28
Frequency 4 15 18 20 30 29 27 17 12

Solution :

J.lh 15-18 dh vioflk vi/dre g] ijir bl J.i rd vioflk;k c<rh gh vrh legu
fof/ Hjk Hfef'Br J.i Kkr dh ;XM



Frequences

Class | Il " v V VI
3-6 4 19
6-9 15 33 37 53
9-12 18 38 68
12-15 20 50
15-18 30 59 79
18-21 29 56 86
21-24 27 44 56 73
24-24 17 39
27-30 12

Analysis Table

Values having maximum frequency

Columns| 3-6 | 6-9 | 9-12 | 12-15 | 15-18 | 18-28 |28-24 | 24-27 | 27-30

v I I I

\% I I I

\ I I I

Total - - - - 4 5 3 1

Moda Class is 18-21

By grouping method, the modal class is (18-21) Mode can be calculated by
using the following formula.

If, - fol
IF, - fol +1f - f,l

=1+ X |

(29- 30)
* (29-30)+(20- 27) ¥ 3

=18

=18+

x3-19
1+2

vieku oxkrjk okyh J.kh e Hkfe"Bd Kkr djuk (Calculation of mode in unequal
class interval)

;i xb 3. e oxiUrj vilel g rkigy J.k dk Tellrjk okyh J.k e ifjoru
dj yuk pifg,A

;fn 3. lelo™h (Inclusive) g rk mIdh mioth (exclusive) e cny yuk pifg,A

BC-204 (Business Statistics)
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Ilustration 13 :
Find the value of mode from the given below
Weight 897 B12 103107 108112 13107 U812 123127 1284

No. of 2 5 12 17 14 6 3 1
students

Solution:

Since given series is inclusive continuous series, firstly it will be converted into
exclusive, modal class legu fof/ Hjk Kkr dh th;xhA

Frequences
Class I Il 1] v \% VI
92.5-97.5 2 19
97.5.102.5 5 7
102.5.107.5 12 7 34
107.5.112.5 17 29 43
112.5.117.5 14 31
117.5.122.5 6 20 37
122.5.127.5 3 9 23
127.5.1325 1 4 10
Column

925975 | 9751025 | 10251075 | 10751125 11251175 ([11751225 | 12251275 | 12751325

v | [

\% I I

VI | | |
Total 1 3 6 3 1 - - -
\ Modal classis 107.5-112.5

Then modal classin exclusive serieswill be[107.5-112.5], Now, using theformula
for mode

f,- fo

=t 2F - fo,- 1, X!

z

17-12

=1075+ 57171214

=110.625 kgs.



Hife'Bd d X.k

1. ljy (Simple)
Hfe"Bd dh x.kuk Ijy g rFk Tjyrk 1 Be>k Hh tk Idrk gh dHh&dHh fujh{k.k

gk gh Kir fd;k € Idrk gh mnigj.KF vilr yix viB uEcj d tr igur g]
vifn e Hfe'Bd ele; dk mi;kx fd;k x;k g

2. Xki{ Jkjk Kkr fd;k €k Idrk g (Can be determined by graph)
viofli&fooj.k e Hfe'Bd xii) Ha Kir fdl;k & Idrk gh

3. [kyf] Ihekvk okyh J.kh e x.kuk BHoO (in a series of open end class
intervals calculation is possible)

Hfe"Bd dh x.kuk [kyh Ihekvk okyh J.kh e fd;k & Idrk gh
4. loklke ifrfuf/fo (Most representative)
Hfe'Bd j wioflk;k di vi/dre %uRo girk g rFk bl d pijk vij vioflk;k dfler
gh vri Hfe'Bd J.k dk ifrfuf/Ro djrk gh
nk'kL
1. xf.krh; foopu IHo ugh (Mathematical analysis is not possible)

Hfe"Bd Kir dju e J.i d iR;d in dk i;kx ugh girk g vij bl dij.lo"k bl dk
xf.kri; foopu IHo ugh gh

2. Vviuf'pr (Uncertain)

,d fooj.k e ;fn ink dh I[;k vi/d ugh gixi] Hfe"Bd ugh Hit gk Idri g vij
lieW; ry Iuf*pr HifePBd ugh gixid

3. fun’ku dk vHko (Affect of sampling)
Hfe'Bd ij lellrj ele; dh vi{l fun*tu dk vi/d iHko TMrk gh

Problems::
13. Calculate mode of the following individual series
Values 13 18 17 20 16 18 22 15 14 14
18 15 16 18 21 20 18 14 18 19
(z=18)
14. Determine mode of the following date
Observations 10 12 14 16 18 20 22 24 26
Frequency 18 22 18 30 34 36 35 15 17
(2=20)
15. Compute the mode
Size 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45
Frequency 20 24 32 28 20 16 34 10 8
(2=13.33)

BC-204 (Business Statistics)
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16. Determine mode of the following
Marks 0-9 10-19 20-29 30-39 4049 50-59

No. of 6 29 87 181 247 263
Students

17. Calculate the modal value from the following data—

Income(Rs.) No. of persons Income(Rs.)
Less than 100 8 Less than 400
—200 22 500
— 300 35 — 600

efe ; dk (Median)

6069 70-79

133 43
(Z2=47.6)

No of persons
60
67
70
(Z=Rs. 340)

efe;dk led J.Ih dk og in eY; g tk leg dk nk Betu Hixk e bl idij foHDr
djri g fd ,d Hix e leLr eY; efe;dk I vi/d vij nlj Hix e leLr eY; mIl de

oh efe;dk forj.k dk eé; ;k die dk eY; ghrk gh
efé;dk dh x.kuk

1.0;fDrxr J.kpiFe J.4 di vijigh (ascending) ;k Vojlgh (decending) @e e
fy[k yr g rRi"phr futufyf[kr I db Igk;rk I efé;dk (M) Kir djr g

th
. an+lo .
M—Slzeoftheg > 5 itemif N isodd

a,]..’[h @ ..th
Size of \—9 item + size off \—+lc-)_ item
where= 52@ gz 7]

2

M = Median
N = Numbersof items
llustration 14.

Determine the median of the following data

X 7 18 25 17 28 15

Solution :
igy ink dk vijigh @e e djxA
Sr.no. 1 2 3 4 5 6

X 7 15 16 17 18 25

..th

an+16
Median = size of the § > 5 items

= Size of the 5the item
anditis 18

if Niseven

30 35 16

7 8 9
28 30 35



Ilustration 15 BC-204 (Business Statistics)
Find the median of the following data
X 8 15 18 16 26 35 20

Solution :

gy ink d vijigh @e e fy[lu ij

Sr.no. 1 2 3 4 5 6 7 8
X 8 15 16 18 20 25 26 35
an+1o

M =sizeof the ngitem

M =s fa@—ﬂbth't
=szeo 8 2 5 item
= Size of the 4.5 theitem
= Size of 4th + size of 5theitem

2

_18+20 o
===

2. [K.Mr 3. [d.Mr 3.k e efé;dk Kir dju d fy; iFie] Ip;h wioflk;k
(Cumulative Frequences (c.f.) Kir djr g rRk futufyf[kr I dh Dgk;rk I efé; dk Kir
djr gA

M =s famlbth'
=3zeo g 2 5 item

Hlustration 16

Calculate median of the following data :

Values(X) 14 16 18 20 22 24 26 28
Frequenncy (f) 15 30 33 40 13 7 3 2
Vaues Frequency Cumulative Frequency
X) (f) (cf)
14 15 15
16 30 45
18 33 78
20 40 118
22 13 131
24 7 138
26 3 141
28 2 143
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. an+l19 .
M =sizeof the § 5 5 item
_ a43+18"
M :szeoftheg 5 ~ jtem

7}

=gzeof 72th item

Which liesin the cumulative frequency 78, hence median = 18

[kf.Mr vFkok viofPNu J.kh
v[if.Mr J.hh e efé;dk fudkyu d fy; iFe] Ip;h vioflk Kir djr gh efé;dk

%th in grk gh % in ftu Ip;h vioflk (c.fye wvirk g mIl DEcfi/r oxirj efé;dk

oxilrj (median classinterval) dgyiri gA vir e futufyf[kr 1 dh enn I efé;dk Kir
djr gA

i
M =1+ T(m—c)

whereM = Median
I, =lower limit of mediansclass

i = Classinterval of meadian class
n '
f= 5 frequency of median class

M =
C = Cumulative frequency of the class preceeding the median class.
;0k 1j ;9 &;lu nu dh cir g fd Aij fyf[ir efé;dk di 1 mioth (exclusive)
J.lh e yix gkrk gA
Ilustration 17 :

Find out the median from the following data:

Class 2029 30-39 4049 50-59 60-69 70-79
Frequency 8 15 40 28 14 4
Solution :

Given seriesis the inclusive continuous series. Inclusive series will be changed
into exclusive series

Class Frequency Cf
19.5.29.5 8 8
29.5.39.5 15 23
39.5.49.5 40(f) 63(c).
49.5.59.5 28 91
59.5.69.5 14 105

40 69.5.79.5 4 109




n
Median = Size of 5 thitem

M =sizeof 8 > Bthltem
which liesin the cf 63, hence (39.5.49.5) is the median class.

i
M =1+ T (m-c)

_395+£ 54.5-23
- . 40( e )

=47.375
efe;dk d x.k
1. ljyp efe;dk db Kkr djuk Bjy g rFk Bjyrk I Te> e Hh vk thrk gA
2. Xki{ Hjk Kir djukp efe;dk xkiQ dh enn 1 Kir fd;k € 1drk g
3. pje eY;kdkl;ure iHkopefe;dk ,d LFkupee; g vij pje&eY;k di bl ij
iHiko ugh iMrk gh
4. X.ked rF;k e mi;kxpx.kRed rF;k thk fd nfjeri] ckiad Lrj wifn di Kiu
illr dju e rFik foopu e doy efe;dk gh mi;Dr ele; gh
5. xf.krh; foopupefe;dk fooj.k d iR;d in ij vi/lfjr ugh girh g rFk bl dk
xf.krh; foopu dfBu ghrk g fij Hh ele; fopyu (Mean Deviation) vifn e
efe;dk dk gh lollke i;kx djr gA
6. efe;dk I ink d fopyuk dk ;kx U;urepndj ele;k dh viflk efe;dk I fy;
x; fopyuk dk ;kx (Y%.k rFik Zu fplgk dk N Mr g,) U;ure ghrk gh
efe;dk d nk'%
1. xf.krh; foopu dk vHikopefe; dk di xf.krh; f@;kvk e Bhell; rh 15k ugh fd;k
t 1driA
2. fuf*prriplelrj ele; dh vi{lk efe;dk dk eY; fuf"pr ugh gkrk oA
3. fun®lu dk vHikopfun®iu dk efe; dk 1j Dkellrj ele; dh viflk T;knk iHko TMr¥
gA
foHktu eY; (Partition Values)
efe;dk ledekyk dk nk Belu Hixk dk civrk gA blh idkj ;fn Tedetyk dk pij]
1kp] VIB] nl ;k Ik cjkcj Hixk e civk t, rk foHDr dju oy eY;k dk De'l erkd

(Quartiles), iped (Quentiles), v'Ved (Octiles), n"fed (deciles) ;k *lred (percentiles)
dgr gh ;g foHDr dju oky eY; (Partition Vaues) dgyir gh

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) foHkktd eY;k dh X.kuk

prrd] iped] v'Ved] n"led rFik "fred dk @e’l Q,Qn, O, D rFk P 1 Infir
fd;k & Idrk gA 0;fDrxr rFik [if.Mr 3. e (N+2)dkml [k I Hix n nr g feru
Hixk e Tedekyk dk foHiftr djuk g rFik efé;dk dh Hifr x.kuk dj yr gh mnigj . KFk

.th
+10

Q :sizeofg 45 item

_ +1"th_
Q, =sizeof 3 S 5 item

.th
+10

& 4 3

Qn, =sizeof item

th
: aN+10
Qny —s:zeof38 5 5 item

N +14"

Q; =sizeof 3 ST+ item
[2]

th
+1

D —sizeofS&N— item
37 €10 5

th
aN +10

Ps; =sizeof 37 8m_ item Vkfn
a

V[i.Mr J.he (N+1)d LRk 1j Ndk 15k djr gA

th

Qg =sdizeof item
th
D, =sizeof item
th
D, =sizeof item Vifn
33 100

efe;dk dh Hifr foHiktu eY; Kkr fd;k thrk gA

i &8N 0

= __'C;
B=hrT s

i &N 6

= — c——-C
42 D7=li+¥ ¢4 "5



. BC-204 (Business Statistics)
i a33N 0

= - __C;
D33 =11+ 1 €100 rbkan

Ilustration 18
Find out Q,, Q,, Qng, Qg, D, Pyj of the following data

4 17 22 35 40 18 23 27 34 33 80 72 65 55
31 9 38 54 62 92 6 11 21

Solution
Put the given data in the ascending order

Sr.No. 1 2 3 4 5 6 7 8 9 10 11 12
Vauesx 6 9 11 17 18 21 22 23 27 31 33 34
Sr.No. 13 14 15 16 17 18 19 20 21 22 23 24
Valuesx 35 38 40 44 44 54 55 62 65 72 80 92

th

Q, =Sizeof item

. 24 +1™h
=Sizeof

= Size of 6%ith item
=Sizeif 6thitem + ¥4 (= Size of 7thitem = size of 6thitem)
=21+ 14(22-21)=21.25

. N +1)"
Q; =sizeof u|tem
24+1"
=sizeof X ) it
=item 18 3
- 4

= Size of 18thitem + 3/4 (= Size of 19th item — = Size of 18th item)
=54 + 3/4 (55 —-54) =54.75

Qny =sizeof 3 $ 5 ; item

s eof3aé +16h item
=Sz — =
& 5 5

= size of 15th item = 40

5N +2)"

=szeof —————item
8 43



B.Com. Part-11 (BC-204) "
524 +1
=sizeof % item

5
=gzeof 15 gth item

5
=40+ 5 (44-40) = 425

7(N +1)
INADT

=szeof
10

=sizeof Mitem
- 10

1
=gzeof 17 Eth item

1
=44+ 2 (54-44) = 49

33(N +)"
BN+

Py, =sizeof
33 =szeof — -

3324+
of 244D o

=Ssze 100

=sizeof 8thitem
1
=23+ 2 (27-23)=24

Illustration 19

Determine the lower and upper Quartiles, 7th deciles and 57th deciles for the
following data :

Value 10 13 16 19 22 25 28
Frequency 8 18 22 14 9 7 2
Solutioin :
Values Frequency Cf.

X f

10 8 8

13 18 26

16 22 48

19 14 62

22 9 71

25 7 78

44 28 2 80




N+1 BC-204 (Business Statistics)
Lower Quartile(Q,) = Sizeof Tth item

1 .
thitem

= Size of 80+
- 4

= Sizeof 20.25thitem = 13

. _ (N+D)
Upper Quartile (Q3) = Sizeof 3 a1 thitem

(80+1)

Upper Quartile (Q3) = Size of 3 thitem

Sizeof 60.75initem =19

7(N+D)  7(80+1)

D, =sizeof 10 10 56.7=item=19
b = sizedf 57(N+1) 57(80+1)_46 17=item =16
g7 =Sizeof — oo =T 5y 4617 =item=

Hlustration 20

Calculate the median, quartiles and 6th deciles for the following data :

Marks 09 10-19 20-29 30-39 40-49 50-59 60-69 70-79
No of Students 5 8 7 12 28 20 10 10

Solution : Given seriesis an inclusive continuous series. To find out partition values
we will convert it into exclusive continuous series.

Marks No. of Students Cumulative Frequency
f c.f.
Below 9.5 5 5
9.5.195 8 13
19.5.29.5 7 20
29.5.39.5 12 32
39.5.49.5 28 60
49.5.59.5 20 80
59.5.69.5 10 90
69.5.79.5 10 100
N =100

th th

Median = Size of ?item = item = 50th item, which lies in the class

(39.5.49.5) Now
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i
M =1+ T (c-c)

10
=395+ 8 (50— 32) = 45.93 marks

th
Q, = Sizeof Titem

th
= 1 item, which liesin the class (29.5 - 39.5) Now.

i aN
Ql:]_:?gz c

Qo

10
=205+ - (25-20) 33.67 marks

th

Size of item

o)
N
1]

. 3" 100th
Size of

item, which lies in the class (49.5 —

59.5). Now

i a8N 0

= - __C;
Q=h*Frga 5

10
=495 + 5o (75-60) =57 marks

N1 , 6~ 100th ,
0 item=Sizeof ——— item=60thitem,

Dg =Sizeof 10

which liesin the class (39.5 — 49.5) Now.

PN o
10

=395+ 5o (60-32) =49.5 marks

Problems.

18. What do you understand by central tendency ? Under what condition in medies
more suibable than other messures of cenral tendency ?

19. Definesmedian. What are the properties of median ? Discussitsmeritsand demerits
46



Twelve students obtained the following marks in three papers. Stab, with reason, BC-204 (Business Statistics)
in which paper the level of intelligence is the higher

A 36 56 41 46 54 59 55 51 52 44 37 59
B 58 54 21 51 59 46 65 31 68 41 70 36
C 65 55 26 40 30 74 45 29 85 32 80 30

7

‘M =515 0
5B : M =525 (Highest) §
‘M =425 i

B

20. Find out the median of the following data
X 14 16 18 20 22 24 26 28 30
f 7 18 25 30 32 17 6 4 5
(M =20)
21. Find the median and Quartiles from the following table
Size 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Fregquency 7 10 13 26 35 22 11 5
(M =3171. Q, = 25.93Q, = 36.81)
22. Cadculate median first quartile and eight-fifth percentile of the following data
Income(000Rs) 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40
No. of families 75 250 350 192 68 35 24 6
(M=125,Q, =85P=19.56)
X.Ukj eke; (Geometric Mean)

folh led J.h ok x.klkj el¢; bld IH eY;k d x.ily dk og ey (root) ghrk
gl mI 3.k e bdib;k g VFir

élogx; =logN, +............ +logx, U
G =Antilog & N U
é a

G=ANtlog ....ccoverrerrerrereriernns 0]

1=k (i) 0;fDrxr J.k e x.klj elé; Kir dju d fy, gh
Ilustration 21

Find the Geometric Mean of the following Individual series—

536 52 8 0.6 0.03 0.034 0.006
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B.Com. Part-11 (BC-204) Solution :
X log X
aSlogx 6
536 2.7292 G.M. = Antilog SN 5
52 1.7160
8 0.9031 = Antilog T.9136
0.6 1.7782 = Antilog 7 + 6.9136
0.03 24771 = Antilog T. 98766
0.034 2.5318 =0.9721
0.006 3.7782
N=7 Slogx = T.9136

[k.Mr rFk vfofPNu J .k

VviofPNlu J.Ih e eé; fcln Kir djd J.Ih dk [if.Mr J.1 e ifjofrr dj yr gh
[if.Mr 3.k futufyf[ke 1= o Bgk;rk 1 x.klij elé; Kir dj yr gh

éf logX, + f,logX, + fN log XN &

G =Antilog 8 Sf H

Slogx
N

=Antilog

N =5f
llustration 22

Find the Geometric Mean of the following series—

48

= Antilog 1.1108 = 1290

Class 37 7-11 11-15 15-19 19-23
Frequency 3 12 25 13 7
Solution :
Class f Mid Values log X fxlogx
37 3 5 0.6990 2.0970
7-11 12 9 0.9542 11.4504
11-15 25 13 1.1139 27.8475
15-19 13 17 1.2304 15.9952
19-23 7 21 1.3222 9.2554
Sf=N=60 66.6455

Ani a logx o

ntilog 8 N E
Antilog ?6'64559

60 g




HkFjr x.kUkj eké; (Weight Geometric Mean)
;i fofHlu eY;k dk Hiffir egro (relatlvelmportance) VyX&VyX g Hiktjr
XMk ele; fudkyk t Idr gh bid fy, fukufyf[kr 14 T;kx e yi;k gA

aéNongxo
Weighted G.M. Antllogg W 5

tok wsHigk dk inf*tr djr gh
Ilustration 23

Use the following data and find weight Geometric Mean

Items income Numbers Weighted
Food 125 10
Cloth 135 6
Fule & light 140 2
Rent 180 3
Miscellaneous 170 4
Solution :
items No. Logx Weight W log x
Food 125 2.02969 10 20.9690
Cloth 35 2.1303 6 12.7818
Fule & Lights 140 2.1461 2 4.2922
Rent 180 2.2553 3 6.7652
Miscellaneous 170 2.2304 4 8.9216
25 53.7309
_ aBW logx 6
Weighted G.M. = Antilog g SW E
a53.73096

:Antilogg o5 Es

= Antilog 2.1492 = 141
x.Mlkj eké; dk iskxp
XMk ele; dk 15k fokrivk tul[ (&ofYs p@of¥s C;kt vifn e giu oky vilr
ifrir ifjoruk dk Kir dju e fd;k tirk gh p@of¥ C;kt dju d fy; fukufyf[kr B=
o 5 fd;k ek gh

nyPy -1
PyPo(l+norr = P
(0]
Where P, = Present value
Py = amont after n periods

r =rate of interest per unit per period

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) Illustration 24

The saleisinceased by 10% and 12% in the first and second years respectively. It
decreased by 2% and 3% in the third and fourth years, respectively. Again it increased
by 5% in the fifth year. Find the average change in the sale in last five years.

Years Rate of Changed Changed value taking log x
100 in the beginning
(x)
Ist 10% increase 100 + 10 = 110 2.0414
lInd 12% 100 +12 =112 2.0492
llird 2% decrease 100-2=98 1.9912
[Vth 3% 100-3=97 1.9868
Vth 5% increase 100 +5=105 2.0212
N=5 Slogs = 10.0898

- asSflogso

G.M. =Antilog 8 N

0. 0898 0

= Antilog Q g

Antilog 2.0180 = 104.2
Averageincreasein sales= 104.2 — 100 = 4.2%
XM eke; d x.k

1 e 'kij vk/kfjrpx iij elé; Kir dju d fy; ledelyi d IHh eY;k ok
i3ix fd;k trk gh

2. cnexf.krh; foopukpehtext.krh; foopu IHo gh

3. pje evY;k de'ure |Hkkoubl 1j Ihellr eY;k dk de iHko TMrk gA €gk ink
dk eY; viiel gk x.llj ele; lokf/d i;kx ghrk g

4. vuikrk dk ele; pifrir ofva nj Kir dju d fy; bl 1;kx fd;k thrk gh vkl r
p@ofys nj] tul [;k of¥% wvifn Kir dju d fy; x.llkj elg; gh 150k e yk;k
oA

X Mkj eké; d nk'k
1. X.Juk €fVypbldh x.kuk vir €y gh yx.kd rfik 1fry%x.kd (Antilor) dk
X ghrk gh
2. le>uk diBupbldk Ie>u e dfBukb ghrh gh
3. "W; vHok Y..lhed eY; giu 1j ;fn fdlh HA in dkeY; "W; ok rk BHA ink

dk eY; x.kuiQy "W; ok thrk gh rRik X UG ele; H "W vk, xk sfn dio in
Yo.liked g ri Hh x.luk dfBu g rFk .M. diYifud virk gh

50



Problems

23.

24.

25.

26.

27.

28.
29.

Define Geometric mean and discuss its merits and demerits. What are its main

used?
Calculate G.M. frouth the following data
1 7 29 115 and 375

Calculate Geometric mean for the following series

310 32 8 0.9 0.4 0.0035

Find G.M. of thefollowing
X 2 4 6 8 10
f 3 4 7 4 2

Find G.M. in the following series
Marks obtained (below) 10 20 30 40 50
No. of candidates 12 27 72 92 100

(G =24.45)

(G=1.468)

(G=4.79)

(G=21.4 marks)

Asamount is doubled itself in 5 years. Find the average rate of interest.

A machineis depreciated 40% in value in the first year. 25% in second year and
10% per annum for the next three years, each percentage being calculated on the
diminishing value. What is the average percentage of depreciation for the five

yedr.

gjted eké; (Harmenic Mean)

(20%App.)

gjifed ele; fdIh led ekyk e ink dh I[;k dk mud 0;@ek (reciprocals)d ;kx
I Hix nu ij feyrk gA fukufyf[kr Bk dh Bgk;rk 1 b1 Kkr fd;k € Idrk gA

1.0;fDrxr J.kh

. B N
(Harmonic Mean (H.M.) = 1 1 1
.
X1 X2 XN
=N
st
X
] Reciprocals
= Reciprocal N

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) Ilustration 25

Find the Harmonic Mean from the following data

230 22 12.5 1.25 0.125 0.0034
Solution :
X Reciprocals
1
X
230 0.00435
22 0.04545
125 0.08000
1.25 0.80000
0.125 8.00000
0.025 40.00000
0.0034 294.11765
N =7 S% = 343.04745
H.M. N - ! =0.0204
s 1 343.0445
X

[K.Mr rF; V[K.Mr J.kh

V[if.Mr 3.1 e eé; fcn Kir djd ml [if.Mr J.k e ifjofrr dj yr gA rRi*pkr
futufyf[kr =k dk i;kx fd;k thrk gA

Gohf, om
.
Sf

T = Red " éf” Reciprocal u
! =Reciprocal &

Ilustratin 26.
Find the H.M. in the following series :
Class 0-5 5-10 10-15 15-20
Frequency 15 30 32 14
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Solution :
mid value | Receiprocals fx Reciprocals

1 r
Class f X - -

X X
0-5 15 25 0.40000 6.0
5-10 30 75 0.13333 4.0
10-15 32 125 0.08000 2.56
15-20 14 175 0.05714 0.79996

f
91 S M 13.35996
HM.= S 5 acaos = 68114
T Si_ 13.35996
S

Hifjr gjiked ele;p;fn fofllu eY;k dk Hkif{ir eglo (Relative importance)
vyx&vyx Hifrj gjiRed ele; fudkyk €k 1drk gh bld fy, futufyf[ir Ik i;kx e yi;k

tri gA

SW
Weighted HM. = —
sW

Hlustration 27.

Completethe H.M. of 40, 45, 50, 55, 60 when their respectiveweightsare 3, 7, 4,

33
1 w
X W — —
X X
40 3 0.0250 0.0750
45 7 0.0222 0.1554
50 4 0.0200 0.0800
55 3 0.0182 0.0546
60 3 0.0167 0.0501
20 0.4151
Weighted HM. =
w
Si
X
20 __ 4818
04151

BC-204 (Business Statistics)
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54

gjkked eke; dk mi;kxp

oLr dh eldk ifr #i;k ;k ox rFk nhjh I BECfi/r 1°u gjiked ele; dh Bgk;rk |

gy fd; thr gh ;fn ;oh i7u #1, ifr eldk sk "ox vij Te;* e fn; gk rk lellrj ele;
dh Igk;ric 1 gy fd, th;xA

Illustration 28

A train goesat aspeed of 20 k.m. per hour for first 16 km. at aspeed of 40 k.m.j. for

next 20 k.m. h. It coverslast 10 k.m. at a speed of 15 k.m.h. Find its average speed.

Solution :
Here x, =20 w; =16
X, =40 w, =20
X3=15 w3 =10
SW
\ HM.(AverageSpeed) =—FT—>5 3
woowe W
4+
X1 Xz X3
_ 16+20+10
T 16 20 10
P S S
20 40 15
%
~ 0.8+0.5+0.6667
= 19667 23.39 k.m. per hour
Problems
30. Find H.M. of the following individual series

31.

32.

15 250 15.7 157 105.7 105 106 25.7 and 0.257
(HM.=1.737)

Calculate H.M. of the following data:

X 130 135 140 145 146 148 149 150 157

f 3 4 6 6 3 5 2 1 1
(H.M.=142.36)

An aeroplanefliesalong the four sides of asquare at aspeed of 100, 200, 300 and
400 miles per hoursrespectively. What isthe average speed of the aeroplaneinits
flight the square ?

4. Lkjk™ (Summary)

I ;dh elé; J.lh e 0;Dr ledk dk ifrfuf/Ro dju okyh ,d ,Ihen g ftle Wi;

IHh en e; d leti girh gh ele; ok dlar; ioflk dk eki bfy, dgr g D;ifd 0;Drxr



pj eY;k di telo vi/drj mih d vkB&ikD girk gh blfy, bldk LFbu Diel;rk J.i
d eé; e gh girk gh Dellrj ele; (ArithmeticMean) bl elé; e ,d VPN elé; d THa
X.k ik; tir gh lellrj ele; og jif'k g th fdlh 3.0 d ink d eY;k d ;kx dk mudh
IL;0 Hixonu 1 ikl girh gA Hife"Br ;k cgyd (Mode) cgyd led eky e Icl viad
clj viu okyh en di dgr gh efe; dk (Median) efe; dk J.Ih dk vijigh vFok vojigh Qe
e ifjofrr dju 1j nk Hixk e bl 1dkj foHiftr djrk g fd ferut en mII Aijh gir

mruh gh en mh1 ulp ghrh gA

kk j ele; (Geometrlc Mean) X.klkj el¢; ifr'kr of% vFok ifr'ir deh fudkyu
d fy; i;kx fd;k tirk gh ;g led J.lh e IHh enk d x.fuily dk led I[;k dke
(root)g gA
gijed eké' (Harmonic Mean)— gjited ele; fudiyu d fy, led elyk db
dy I[;k d mYV (Reciprocals) d ;kx 1 Hikx dju iMrk gh

foHkktu eY; (Partition Values)— ledekyk dk plj] ikp] wiB] nl ;k Bk Hixk
e foHDr dju oty eY; MoHitu eY;* dgyir gA
5. iLrkfor iLrd (Recommended Books)
1. Introdution to Statistics by Dr. R. Hooda, Macmillan India Limited.
2. Statistical Methods by Dr. S.P. Gupta, Sultan Chand & Sons.
3.  Business Statistics by S.C. Sharm, R.C. Jain, AryaBook Depot Delhi.
4

BusinessStatisticsby M.L. Oswal, N.R. Aggarwal, H.L. Sharma Ramesh Book
Depot, Jaipur

5. Business Statiticsby T.R. Jain, V.K. India Enterprise, New Delhi
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B.Com. Part-11

Paper - BC-204 : Business Statistics Revised By : Dr. Heera Lal Sharma

Lesson No. : 3

vifdj.k dk VA x.k ,0 eki

Meaning, Characteristics and Measurement of Dispersion

1jpuk (Stracture)
1. ifjp; (Introduction)
2. mi"; (Objective))
3. fo'; dk iLrridj.k
3.1 vifdj.k dk VR
3.2 vifdj.k d mi*; ,0 egho
3.3 vifdj.k dh x.luk dju dh fof/;k
3.3.1 Ihel dh jhfr;k
3.3.1.1 folLrlj
3.3.1.2 Virj prfd folLrlj
3.3.1.3 "fred folLrij
3.3.2 fopyu ele; dh jhfr;k
3.3.2.1 prid fopyu
3.3.2.2 ele; fopyu
3.3.2.3 ieli fopyu
3.3.3 fcln j[in; jhfr
3331 Vyijt pd
4. 1k
5. iLrifor iLrd

6. VH;il d fy, ¢'u



1. ifjp; (Introduction)

ledelyt dh culoV dk i.k vé;;u doy dli; ioflk dk eki fudkydj ugh fd;k
th Idrié ledekyk dk iR;d in eY dk ik;h ele; d letu Be>k thrk gh IR; rk ;g
g fd el¢; in eY; di doy ifrfuf/Ro djrk g tlkfd ,d eu"; ftldh Apib 5 10"
g ,d unh feldh vilr xgjib 55" ¢ ikj ugh dj ikrk gA gk Idrk g unh dgh ij 6 1
vi/d xgjh gi elé; dk culoV d viZlj ij ge futufyf[kr Bed Jf.k;k dk ve;;u djxA

Sr. No. Factory A Factory B Factory C
Salary (Rs.) Salary (Rs.)

1. 500 480 100

2. 500 490 310

3. 500 500 500

4. 500 510 520

5. 500 520 1.070
Total 2500 2500 2500

X 500 500 500

M 500 500 500

mi;Dr mnkgj.k I ;g Li'V g fd rhuk dij[lkuk e die dju oky etnjk dh vilr
etnjh 500 # gh ;g ele; doy Factory A ij Factory B e ni thu okyh etnfj;k dk
ifrfuf/fo rk djrk g yfdu Factory C tgk ,d etnj doy 100 # iklr djrk g vklr
xjic g] nljk 1,070 # yrk g fd Zuoku g] ele; mfpr ifrfuf/Ro ugh djrk gh

bl ;g Li'v g fd ledekykvk dh Ejpuk di ve;;u dju d fy, doy ele;k ij
fuj gn fd;k € Idrk gh bld fy, futufyf[kr pkj eki Kir fd, tir gA

(@) deaer iOka dh eki (Measured of Cenral Technology)—ble ,d vd Kir
fd;k tirk g fd ifrfuf/ dk di; djrk gh

() wvifdj.k dh ek (Measuresof Dispersion)—ble elg;k d pjk vij eY;k dk
foLrly (iQykc) Kir fd;k tirk g

(c) fo'kerk dh eki (Measures of Skewness)—ble in&eY;k dh fn"ik dk Kiu djr
gh VFHr fc[kjfo bl 'k e vi/d gh

@ iFkK'o dh eki' (Measures of Kurtosis)—ble vioflk fdj.k d udhyiu ;k
pViViu dk Kiu djr g vFir ink d tefo dk ve;;u djr gh

bl ve;k; e ge vifdj.k d etik dk foLrr foopu djxA
2. Mi"; (Objectives)—bl vé;k; dk i<u d cin vii 1e> Idr gh
() vifdj.k dk VR ,0 TfjHIKUA
(i) wvifdj.k dk Kir dju d fofHlu ekiA

BC-204 (Business Statistics)
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@iii) nk;knk B vi/Zd led Jf.k;ke 1b tu okyh vIelrkvk e virj di ryuifed
VeE; ;U djui
(iv) led elyk d ele; I mld fofdlu in eY;k dh wvklr njh Kir djuié

v) Viffd ,0 leiftd {i& e vi; ,0 IEiflk d forj.k dh vlelurkvk di eli ,0
ryufed ve;;u djuid

3. fo'k; dk iLrrhdj.k (Presentation of Contents)—

3.1 vifdj.k dk vFk ,0 1fjHkkk (Meaning and Definition of Dispersion)—

ledefyk d Ihellr ink d folrkj dk Vlfdj kdgr g vifdj.k ink d fopyuk dk
eki g fel Ihek rd 0;fDrxr ink e fHlurk girh g] mid eki dk vifdj.k dgr gh nlj
er d vullj vifdj.k ele; d pkjk vij d 1 kao dk dgr gh

Litey d vulijpog Ihek tgk rd led ,d elé; eY; d nuk vij idyu di ioflk
jIkr g] og mu ledk dk fooj.k ;k vifdj.k dgyirk gh

cDl rFk tMd d vulllj] 1,d dizh; eY; d niuk vij ik; thu oty pj&eY;k d
fopyu ;k 11y dh Thek gh vifdj.k gh,

32 vifdj.k d mi"; ,0 eglopu
vifdj.k dn eki e[;rh futufyf[kr mi*; dh ifr djr gh
(i) ele; dh fo*oluh;rk dh iji{lk djuka
(i) In eY;k dk foLrij Kir djui
(iii) Iedeky d ele; 1 mld foftlu in eY;k dh vkl njh Kir djuid
(iv) nk ;knk 1 vi/d led Jf.k;k d chp ryuk djuld
(v) ledekyt di Ijpuk d fo'k; e tiudijh 1kr djui

vifdj.k d eli dk ve;;u iR;d { e egroi.k g plg og VifFd gk ;k HelftdA
fokiu d {i=k e rk ;g vij Hi eghol .k gA vit dh vilelurk dik Kiu 0;kikj e ek X ij elle
d dij.k mrj&p<o dk Kiu] ejit d Toj e mrij&p<io dk eli viin e vifdj.k db
egfoi .k Hifedk n[h €« Idrh g

3.3 vifdj.k dh x.kuk dju dh fof/ ;ku
vifdj.k Kir dju dh e[;r¥ fukufyf[kr fof/;k g
(@) 3.3.1 ek jhfr;k (Methods of Limits)
3.3.1.1Vvlrj prfid folrlj (Later-Quartile Range)
3.3.1.2 “lred folrk
(b) 3.3.2 fopyu eke; jfr;k (Methods of Averaging Deviations)
3.3.2.1 prFd fopyu (Quartile Deviation)

3.3.2.2 elé; fopyu (Mean Deviation)



3.3.2.3 ieli fopyu (Standard Deviation)
(c) 3.3.3 fcln j[k; Jhfr (Graphic Method)
3.3.3.1 Yijt p@ (LorensCurve)

3.3.1.1 folLrkjpfolrij led J.i in Icl cM rFik Ich NV eY;k dk virj ghrk
oh V[if.Mr J.kh dh voLFik e vioth gluh pkfg,A

I{=R=L-S
;0 R="folrlj

L =vf/dre eY;
S=(;ure eY;

foLrkj x.kd (Coefficient of Range)—nk ;k nk I vi/d Jf.k;k e ryuk dju d
fy, Mi{k eli (Relativemeasure) dh vio® ;drk iMrh gh bl dk; d fy, folrj x.kd
futu 1=k I fudkyk €, XA

L-S

Coefficient of range = L+s

Hlustration - 1

Calculate range and its coefficient

Values: 1-10 11-20 21-30 31-30
Frequency 10 15 7 4
Solution :

igy bl J.lh dk mioth J.lh e cnyuk gkxkA

0.05-10.5 10.5-20.5 20.5-30.5 30.540.5
10 15 7 4
L =405N=05

Range=L -S=10.5,0.5=40

ot o R _L_s_4o.5-o.5_4o_0976
Oetcient of Range = 1 = "= 405405 a1 =

Problems
Calculate range and its coefficient of the date given below

4.24, 26.38, 17.25, 35.45, 44.54, 13.50, 18.22, 16

(50 : 0.862)
Find range and its coefficient
Class 59 10-14 15-19 20-24 25-29 30-34
Frequency 6 12 18 17 9 3
(30:0.769)
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@ 1jy ekipbldh x.kuk rFlk Be>uk cgr Tjy oA bldk i;kx BkZkj.k chyply dh
Hi'k e vi/dre gkrk gA mnkgj.k d fy, eglolj fc@h (vFikr ,d egiu dh v/
dre rfik U;ure fc@h dk foLrij) fofue; njk viin e bldk 1;kx ghrk gh

2 Ihekvk dk Li"vhdj.kud b dk iR;d eY; fn, x, folrij d ele; e girk g
foLrkj d nk'kp

(1) pj-keY;ke iHkforpfolrij d nk pj.k eY;k viZdre vij U;ure ij vieldjr
gh J.h d wU; eY;k dk bl 1j dib iHko ugh TMrk gh

@ J.kh dh Ijpuk dk Kku u gkuko Bl 3.4 db Bjpuk dk Kku ugh ghrk gA J .k
d fc[kjlo e e¢; eY;k dk cgr egro g yfdu folrij 1j eé; dk dib iHko ugh
iMrk gh

(3) VLFAkb ekip;f 3.l dk pje eY; ifjoru girk g rk folLrj cny &, xk pig vi;
eY;k e dib ifjoru ugh gvi gi

@ J.khd IHb eY;k dk i;kx ughufolrkj eki dju e mlh eY;k dk i;kx ugh
gkrk gA bIh dij.ko®k bAdk xf.krh; 1;kx ugh ghrk gA

3.3.1.2 Virj prfkd folrkj (Later-Quartile Range)
ledelyk d rrh; prAd (Q,) e I 1Fe prAd (Q,) M 1j virjiod (LR) Hllr
gkrk gA
I=pinter Quartile Range = Q;— Q;
Xk
1. Bjypbldh x.kuk vir Tjy gh

2. pje eY;k I Hifor ughp;g foLrkj dh Hifr pje&eY;k ij wi/ifjr ugh gh iFle

prid d igy d 25% rFi rrh' prid d cin d 25% in&eY;k dk 1;kx ugh

rk gh blfy, ;g fore[lh J.lh (Openend Series) e vifdj.k dju e vi/d
mi;kxh gA

VOX.k

1. THh eY;k 1j vk/Kkfjr ughpfolrly dh Hkfr ;g Ha Tedetyk d THh eY;k ij
VIElfjr ugh gh
2. chexf.krh; 1;kx BHo ughufolrkj dh Hifr THO eY;k 1j viZkjr gu d
dij.ko"k ;o ij Ha chexf.krh; foopu IHio ugh gh
3.3.1.3 "fre; folrkju
"ired folrij 900k *ired (Pgg) € 1 100k “tred (Py,) ViU j wirk gh
Perceatile Range = P90 — 910

Poo - Po
Coefficient of Range =
9 Poo tPo
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;0 Virj prAd folrij 1 vi/d mfpr g ble P,yd 1gy 10% rFik P,y d cin
d 10%eY; dk NiM thr g rFik chp d 80%eY; I; kx e vk, trg tcfd virjéprrd
foLrlj e doy chp d 50%eY; gh 1;kx e yk, tir gA ckdh x.k nk'k ogh g  fd
wirjé&prd folrlj d gh

3.3.2.1 prfd fopyu %

wvirj priid folLrij d eY; dk nk I Hix nu 1j prfid fopyu Kir fd;k irk g
bl vYi&virj prid folrlj (Semi inter Quartile Range) Hh dgr gA

Q3-Qp

Quartile Deviation (Q.D.) = >

erkd&fopyu dk x.kkdpprAd fopyu vifdj.k Kir dju di fuji{k (Absolute)
(i gh ni | vf/d Jf.k;k dh ryut dju d fy, pridéfopyu x.kd Kir djr
gt fd ||{

Q- Q
Coefficient of Quartile Deviation Range = Q.+0
3 1

Xk kb ld x.k&nk’k ogh g t fd wirj prid folrij d gh
Illustration 2 :

Calculate Inter-Quartile Range, Percentile Range, Quartile Deviation and its
coefficient for the following data:

Size(x) 4 8 12 16 20 24 28
Frequency (f) 6 10 18 22 11 5 3
Solution :
Size Frequency Cumulative Frequency
(x) (f) (cf)
4 6 16
8 10 16
12 18 34
16 22 56
20 11 67
24 5 72
28 3 75
75
th
Q, =Sizeof
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B.Com. Part-11 (BC-204) 5.1 76
= Sizeof 2 = T =19th item =132

3(N+™

Q3 =Sizeof item

3" 76 th
=57"item=20

= Sizeof

P. =Sz fwit
10 — e0 100 em
10 (75+1) 10" 76

_ th : _
100 100 - /6item=8

= Size of

90 (N+1)" 90" 76

100 10 =68.1Mitem‘w’ 24

Pgg = Sizeof

(i) Inter Quartile Range=Q3—-Q,=20-12=8

(ii) Percentile Range = Pgy— P = 24-8=16

Q-Q _20-12_,

tile Deviation =
(iii) Quartile Deviation > 5

. - . T £ I _ _
(iv) Coefficient of Quartile Deviation = Q,+0Q, - =

Problems :

3. Find out Inter-Quartile Range of the following :
20, 8, 14, 10, 22,12, 16
4. Calculate Percentile Range

x | 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 50-60 | 60-70 | 70-80

f 10 16 14 24 56 40 20 20
(RR.=53.75)

5. Calculate the Q.D. and its Coefficient the following data

Markslessthan| 10 | 20 30 | 40 | 50 | 60 | 70 | 80 | 90

No.of Students | 5 | 15 | 98 | 242 | 367 | 405 | 425 | 438 | 439
(Q.D.=8;10,C.Q.D.=0.22)
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3.3.2.2.elé; fopyu (Mean Deviation) BC-204 (Business Statistics)

ledelyk d fdlh W[ ;dh; ele; (Mellrj ele; eé;dk ;k cgyd) 1 fofiu eY;k
d fy, x, fopyuk d fun’k efu dk lellrj elé; ml J.lh dk ele; fopyu ghrk gA fopyuk
di ;kx Kir djr le; chtxf.irh; fplg %u (+) Vkj Y2.k () dk NiM fn;k thrk gA

ald
When d = Mean Deviationd; = TS [dispronounced as Delta]

(d) = Deviation from any statistical average (mean, median or mode)
ignorig + and — signs.

N = number of items.

fofHiu N[ ;dh; eke; 1 fy; x, ele; fopyu d I futu idkj 1 fy[k €k 1dr
oA

I - 0;Drxr J.l e ele; dk fopyu b

Mean Deviation fromMeand; = ——

. ald,!
Mean Deviation from Meand,, = N

. ald,!
Mean Deviation from Meand,, = N

[K.Mr rfk V[if.Mr J.kh e ele; fopyu

_A&fld1
- N

_A&fld1

and,1

X

N

eke; fopyu x.kdpele; fopyu ,d fuji{k (Absolute) eki gh nk ;knk I vi/
d Jf.k;ke ryu dju d fy, Hi{k (Relative) eki dh vio™;drk iMrh gA e; fopyu
x.kd Hi{k elu g tk fd ele; fopyu e mlh elé; I Hix n djd Kir fd;k € Idrk
g ftl ele; d fopyu fy, x, gA

6_
Coefficient of Mean Deviation from = T“

dm
Coefficient of Mean Deviation from median = ™y
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B.Com. Part-11 (BC-204) UV ;fnifu e ;g u fnsk ok fd ele; fopyu fdl ele; dk vizlj elu dj Kir
fd;k tk; tk lellrj ele; 1 ele; fopyu Kir djuk pifg, D;kfd lellrj ele; 1 fy, X,
fopyuk dk ;kx U;ure ghrk gh

(@) 0;fDrxr J.kp

(i) ekfe; dk 1 eké; fopyupy jifr I futufyf[kr 1=k Hjk Kir fd;k € Idrk gh
_AX,8X,
- N

When d,;, = Mean Deviation from medium
SX 5 Sum of values of items above the medium
SX,,,Sum of values of item below the identian

ukVp;fnoelé; in J.kh e miflFr gk rk mb in dk NiM fnk thrk gA
(i) 1ellrj ele; 1 ele; fopyu futu 1=k I Kkr djr gh

& Xp & X, - (NANDX
- N

Where d,, = Mean Deviation from mean
SX = Sum of values of items above the mean
SX = Sum of Values of item below the mean
N, = Number of items above the mean
Np = Number of items below the mean
[k.Mr rFk v[k.Mr 3. kbpv[.Mr 3. e oxilrjk d eé;&fcln Kir djd ml

[f.Mr 3. e ifjofrr dj yr gh bu eé;&fcinvk dk (X) eluk thrk gh rRi*plr el;
fopyu Kir dju dh f@;k [.Mr rFk v[if.Mr J.ih e lelu girh gA

81X, 81X, - (NANp & X)
N

&fXp & Xy - (NA=N)m

and d, = N

Where SfX, = Sum of the values above the average (X or M)
SfX,,= Sum of Values below the average
N, = Sum of frequencies above the average
N,,= Sum of frequencies below the average
Ilustration 3.
The following are weight of 10 students

Weight(Kg): 49 50 62 73 47 80 59 58 48 74

64 Calculate Mean Deviation from mean and its coefficient



Solution : BC-204 (Business Statistics)

Sr. Weight Deviation from 60
(x) (+and -signs ignored)
1 49 11
2 50 10
3 62 2
4 73 13
5 47 13
6 80 20
7 59 1
8 58 2
9 48 12
10 74 14
N=0 600 98
_ ax 600
X=N - 10 60 kgs
Mean Deviation from Mean =d,, = él\?x
-8 9.8 kgs

= 10"
Short Cut Method

SX, =62+73+80+74=289

SX;, =49+50+47+59+58+48=311

8 X, - & XN, - Nm)x
x N

289- 311- (4- 6)60
10

12120
——10 =J.0KQS

Coefficient Mean Deviatin =

65



B.Com. Part-1l (BC-204)

66

Illustration 4.

Determine the Mean Deviation from Mean and Meadian in the following

distribution
Vaue 0-10 10-20 20-30 3040 40-50
Frequency 2 4 5 6 3
Solution:

(i) Mean Deviation from Mean

(a) Direct Method

Value Mid-value | Frequency | fx. | Deviation fromMean | f [dX]
) ® |dx|
0-10 5 2 10 22 44
10-20 5 4 60 12 48
20-30 25 5 125 2 10
3040 35 6 210 8 48
40-50 45 3 135 18 54
20 540 204
__&fx_540 _ -
XN T 20 T
d _af lil— &102
mT N 20
Short Cut Method
Where SfX, =210+ 135=345

SfXg =10+ 60+ 125 =195
N, =6+3=9
N, =2+4+5=11

- 81X, - 8 Xy (Np - Ng)x
T N

_ 345-195- (9- 11)27
- 20

_150- (-:2)27_150+54 204
T 20 ~ 20 " 20




(ii) Mean Deviation from Median

(a) Direct Method

Value | Frequency | cf. Mid Vaue |[dm]| fld| for shortcut

® (x) Method (fx)
0-10 2 2 5 23 46 10
10-20 4 15 13 52 60
20-30 5 11 25 15 125
30-40 6 17 35 42 42
40-50 3 20 45 17 51 51

20 206

N
m = Size of Eth item

. 20 .
m = Size of Eth item

which liesin the class (20 — 30)

1
M :l+? (m-C)

10
=20+ 7 (10-6)=28

B Sdml
=N

I

Short Cut Method

Sfx, =210+ 135 =345

Sfx =10+ 60+ 125=195

Ny=6+3=9

N=2+4+5=11

_ SfXa - SXp(Na - Nao)ny

N

_ 345-195- (9- 11)28

20
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eke; fopyu d X.ku

1. Djypbldh x.huk

_ 150- (-2)28

20

_150+56 _ 206

ljy g vij wil

20 20 103

fuh 1 le> e Hh v

rh g

2. lelr eY;kij visifjrpele; fopyu J.h d lelr eY;k ij vi/ifjr g vrh 3.
dh Ljpuk 1j 1;Hr adk

Mkyric gh

3. pje eY;k ij iHkopbld 1j vir Ihellr in eY;k dk iHko de iMrk gA
kr dju d fy, dib Hh

4. fdlh Hn

nk'k

1. chtxf.krh;
fn;k thrk gA ;9 ,d xf.krh;

gA

2. Vviuf*pruele; fopyu dh x

ele; 1 THopbldk K

e; fyl

th Idri g

I ;kxpele; fopyu Kir dju e Zu (+) rfik Y.k (- fplgk dk Nim
Vi g vij mPp Lrjh; xf.keh; 15k

IHio ugh

Juk fdlh Ha ele; 1 dh & 1drh g vij vyx&vyx

ele; dk vizij eludj fudky x; ele; fopyu vyx&vyx vir gh bl viuf*pri
d dij.k nk sk nk B viZd Jf.k;k dh ryuk e dfBulb jgrh g

Problems

6. Determine Mean Deviation from mean and median and then Coefficientsfrom the
data given below

46, 48, 62, 50, 54, 40

(dx =5.32; Coeff. = 0.106; dm = 5.33; coeff. = 0.109)

7. Calculation Mean Deviation from median and mean their Coefficient from the

following
Wages(Rs.) 5 10 15 20 25
No. of Workers | 4 6 8 10 12

(dx =5.5; Coeff. =0.275; dx = 5.75; coeff. = 0.329)

8. Calculation Median, Mean Deviation and its Coefficient from the following data

Scores:

140-150

150-160| 160-170

170-180

180-190

190-200

Frequency

4

6

10

18

9

3

(M = 173; dm = 10.24; coeff. = 0.06)

9. Thefollowing table givesthefigures of wages earned by workers of two factories.
Calculate the Mean deviation and state which factory has greater variation in

wages




No. of Workers
Weekly Wages (Rs.) Factory A Factory B

0-5 28 15
5-10 18 20
10-15 30 35
15-20 25 30
20-25 20 18
25-30 15 17

(Factory A : dm=6.68, Coeff. =0.47 : Factory B dm = 6.26; Coeff = 0.43)
3.3.2.3 ieki fopyu (Standard Deviation)

ieti fopyu ftl elud fopyu Hh dgr g ,d oKifud ,0 vin®k vifdj.k Kir dju
dh ;g fof/ gh ;g fof/ 3.0 d leLr eY;k ij viZkjr g rRk ble Zu (+) rflk ¥2.k (- fplgk
dk NiMu dh viko™ ;dri ugh iMrh gh bldk 1;kx 100;kih gA

J.h d lellrj efe; 1 fy, x, fopyuk d oxk d lellrj ele; d oxey dk ieki
fopyu dgr gh VFir

Sd2
S = 4\ [—
\ N

;0 s = 1€kl fopyu (s isknowsas small sigma)
d=lellrj elé; 1 in dk fopyu (d=x-x)
N=ink dh I[;k

ieki fopyu fof/ dk i;kx loiFke dhy fi;lu (Karl Pearson)u fd;k Fikh bl dk
elé;&fo'k; (meanerror), elé; &ox fo'k; (meansgaureerror) rFk ele; ; 1 Kir fopyu ox
elé; eY; (poor mean square deviation from mean) Hi dgr gh

eki fopyu viZkjr dy 0;;

1. ekl fopyu dk 1.lkd (Coefficient pf Standard Deviation) nk ;k nk I vi/d
Ji.k;k d vifdj.k d ryut dju d fy, bldk i;kx djr gA ;g ,d Bkia{k eki gh

S
Coefficient of Standard Deviation = N

2.fopj.k x.kd (Coefficient of Variation)—ieki fopyu d x.kd dk 100 I x.k
djd bl Kir djr g vFkr vi/d e Kir djuk dgr gh

Coefficient of Variation = % x 100

fopj.k x.lkd dk NoiFe diy fi; lu u fd;k Fe bldk i;kx nk ;knk I viZd led
Ji.k;k dh viLRjrk (variability) fLFjrk dk Ixfr (Stability of Consistency) di ryuk djr
gh fel J.4 dk fopyu x.kd vi/d gixk og J.Ih VILFj (Variable) gixih

BC-204 (Business Statistics)
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3.11j.k (variance) iek.k fopyu (s) d ox dk 11j.k (Variance) dgr gh
Variance=V =s2
y% fof/ ;& iel.k fopyu Kkr dju dh fukufyf[kr nk y% fof/;k gA
(@ 1f;d eY; dk ox fudkyk djA
sx? 5
S = [ — —(X
)
ble in eY;k (x) dk ox fudkyuk iMrk gh
(b) dfYir ele; 1 fopyu Kir djdA
Sd?x asdx? 0
N g (1)
1
=N VNSd?x~Sdx)? -(2)
NSAd?x o .
(X =A) (3
N
tok A =dfYir elé;
dx=X-A
[llustration : The following are the marks secured by 10 students
40, 42, 48, 49, 50, 51, 53, 54, 56, 57
Find the Standard Deviation and its coefficient
Marks| Deviation from for Short cut Methods
S No. Mean(§ =50) | d2 deviation from ad2x X2
X d=(X —x) Assumed mean (A = 49)
dx=X-A
1 40 -10 100 -9 81| 1,600
2. 42 -8 64 —7 49 | 1,764
3. 48 -2 4 -1 2,304
4, 49 -1 1 0 0| 2401
5. 50 0 0 1 2,500
6. 51 1 1 2 4 | 2,601
7. 53 3 9 4 16 | 2,809
8. 54 4 16 5 25| 2,916
0. 56 6 36 7 49 | 3,136
10 57 7 49 8 64 | 3,249
500 0 280 10 290 | 25,280




(a) Direct Method

Standard Deviation

(b) Short Cut Methods:

First Formula: s =

N &N

_ |20 08
“\10 %10g

J29- 1= /28 =5.29 Marks

N

Z|-

JNSd?x - (Sdx)?

Second Formula S

1
=0 V10" 290- (10)?

S

2900- 100

I

H

o|'—‘
N
o]
o
o

52.9

2325.29 Marks

2
Third Formula s = % (x- 4)?

290
= |=——(50-49)?
10 ¢ )

=v29-1 = /28 =5.29 Marks

BC-204 (Business Statistics)
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% -
Fourth Formula s = (x)?

_ [0 s
=0 -

= 1/2528- 2500

= J28 =529 Marks
[K.Mr rFk v[kf.Mr J.k e 1eki fopyu Kkr djuk %

V[if.Mr J.lh e e¢; fcln (x) fudkyu d 1*pkr [.Mr rFk v [k.Mr Jf.k;k d fy,
futufyf[kr 1=k dk 1;kx djd ieki fopyu Kir djr gh

@) if; {k fof/

/ Sfx?
N

Whered = X — X
N = Sf

(b) y% fof/ ;k; fn Lellrj ele; n'leyo e vk th, rk ek fopyu dh x.fuk tivy
ok thrh g , Ih fLFfr e dfYir ele;e 1 fopyu fudky dj ieki fopyu fudkyk tk Idrk
gh bld fy, fukufyf[ir Ik e fdlh ,d dk i;kx djr gh

S = T' gT: (1)
1
s = INSIx- (Shk)? ()

2
- /sz X (Xs = A e

tok dx=X-A (A =Assumed mean)

N = Sf
Illustration 6

In the following series determine Standard Devision

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
No of Students 10 15 25 25 10 10 5
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Solution :

(a) Direct Method

Mid No. of fx Deviation fees (fxd) fdxd
Marks | Value | Student X =31 fd fo?

X f d=x-X
0-10 5 10 50 —26 —260 6,760
10-20 15 15 225 -16 240 3,840
20-30 25 25 625 -6 150 900
3040 35 25 875 4 100 400
40-50 45 10 450 14 140 1,960
50-60 55 10 550 24 240 5,760
60-70 65 5 325 34 170 5,780
Total 100 3,100 25,400

ArithmeticMean = X = Slx_ 3100 _ 31 Marks
N 100
ArithmeticMean=s = \/i?: ,/25’400 254 = 1594 Marks
N 100
(b) Short Cut Method

Mid No. of Deviation fees (fxd) [ fdxxdx
Marks Value | Student |AssumedMean (A =35) fd fd?

X fdx=X -A
0-10 5 10 =30 -300 9,000
10-20 15 15 =20 -300 6,000
20-30 25 25 =10 —250 2,500
30-40 35 25 0 0 0
40-50 45 10 10 100 1,000
50-60 55 10 20 200 4,000
60-70 65 5 30 150 4,500
Total 100 —-400 (27,000

— Sfdx - 400

X=A+ N =35+ E:35—4:31Marks

|St?x &fdx*0  [27000 (- 400)2
S = N % N B: W-W:./25421594Marks

BC-204 (Business Statistics)
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B.Com. Part-II (BC-204) (a) in fopyu fof/ (Step Deviation)— ;fn ox foLrij lelu gk rk dfYir ele; |
fopyu Kir dju d i*pir bu fopyuk dk lelu %vd (Common Factor) tk fd Bkell;%
ox foLrkj (i) d cjkcj gir g] 1 Hkx ndj fukufyf[kr B=k dk 1;kx djr gh

o _ VSfd’s oSlds 6
N &Np

.

dx
Where, ds= T

Isslutration 7.

Solve illustration 6 by step deiviation method.

Solution :

Mid No. of Deviation fees (i=10)
Marks | Value| Student | Assumed Mean (A = 35) | dx = dl—x fds | fds®

X f dx=X-A
0-10 5 10 =30 -3 =30 90
10-20 | 15 15 -20 -2 =30 60
20-30 | 25 25 -10 -1 -25 25
3040 | 35 25 0 0 0 0
40-50 | 45 10 10 1 10 10
50-60 | 55 10 20 2 20 40
60-70 | 65 5 30 3 15 15
Total 100 —40 270

)_(:A—% i s = Sfd‘sa@ﬁ?xi
N N EN D

- 40 270 (-40)°
35+~ x10 === 10 = {/2.7- (4% 10
100 \/100 100 “

35-4 = 2.7-0.16" 10

=31 Marks =42547 10
=15.94x10
=15.94 Marks
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lustration 8.

Following is the table giving weight of students of two classes. Calculate the
coefficient variation of the two distributions. Which seriesis more variable ?

Weight in kgn Class A Class B
20-30 7 6
30-40 10 9
40-50 20 21
50-60 18 15
60-70 7 6
Total 62 56
Solution :
Weight mid (A =45) ClassA ClassB
in kgs value d
x | Ex=A) f fdx | fd®x f | fox | fd®
20-30 25 -20 7 —140 | 2,800 5 | -100 | 2,000
30-40 35 -10 10 | -100 | 1,000 9 | 90 [ 900
40-50 45 0 20 0 0 21 0 0
50-60 55 10 18 180 | 1,800 15| 150 | 1,500
60-70 65 20 7 140 | 2,800 6 | 120 | 2,400
Total 62 80 | 8,400 56| 80 | 6,800
ClassA ClassB
Sfdx Sfdx
Mean =A+ — Meran =A+ ——
N N
a5+ = a5+ =
- 62 - 56
=45+1.29 =45+143
= 46.29 kgs = 46.43 kgs
_|Sfd?x asfdx & _|Sfd?x afdx &
*TVN €N 5 VN &N

BC-204 (Business Statistics)
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_ [8.400 807 _ |eso0 a0’
62 62 56 €565

= {/133.48- 1.66 = J121.43- 2.04

= =4133.82-1.66 = 4/119.39

=11.568 kgs. =10.925 kgs

.. . S S
Coefficeint of Variation = ;x 100 CV. = X x 100

11568 100 10.925 100

=—— X = X
46.29 46.43

= 24.98% =23.53%

Since coefficient of variation of class A ismorethan B, Henceweightsof classA

in more variable then class B.
Problem

10. Ten students of B. Com. class of a college have obtained following marks in

statistics out of 100 marks. Calculate the Standard Deviation of marks obtained.

S.No. 1 2 3 4 5 6 I 8 9 10

Marks 5 10 20 25 | 40 | 42 45 | 48 70 80

How isstandard Deviation affected of every marksis (a) increased, (b) decreased,
(c) multiplied, (d) divided by 2

e u
& =23.06 a
&a), (b) unaffectedy;
& s U
gc)2xs(d) - u
é 2 U

11. Fromthefollowing figuresfind the standard deviation and coefficient of variation

Marks 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 5060 | 6070 | 70-80

No. of stu. 5 10 20 40 30 20 10 4

(x) =395, =s =15.6,C.V.=39.2%)

12. The following table gives goal scored by two terms A and B in a football season.
Find the term which is more consistant in its performance.



No. of Goals No. of Matches BC-204 (Business Statistics)
scored inamatch | TeamA TeamB
0 27 17
1 9 9
2 8 6
3 5 5
4 4 3

(TeamA : X = 1,0566, s =1.3081, C.V.=123.9%)

(TeamB: X =12, s = 1.3081, C.V. = 108.97%)
B is more consistant

13. The average monthly prices (in Rs.) of two shares are given below -

ShareX : | 12 14 18 20 13 15 18 23 19 18

ShareY : | 135 | 154 | 163 | 109 | 100 | 122 | 140 | 131 | 128 | 118

Show which share has more stabiliven prices
(CV.X=19.1%. Y =14.06%, Y isgreater stability)

14. Find out which of the following two series has more variation ?

Agegap 040 | 020 | 00 [ 0| 050 | 00 | 00 [ BO
PepuiationGity A | B 5 2| D0 5 2 1
PepuiationCity B D | 2% 2 | » 1 3 1

(CV., A =67.3%, B = 44.4%)

lefgd iek.k fopyu (Combined Standard Deviation)

;i vyx&vyx legk d ieki fopyu] eff; rFk in B[ ;k, Kir gk ri Lefgd ieki
fopyu dh miet Ijyrk 1 di €k Idrh g bld fy, futufyf[ir f@;k, dh tirh g

(i) igy] IHh legk di lefgd olD; (Combined mean) Kkr djr gh

N1x, + N, X2 +N3x3 +....
Ny + N, +Ng +...

() lefgd ele; (x) dh iR;d leg d ele; 1 Avdj futufyf[kr virj Kkr djr g
D;=(X = X ), D2=(X,—X) €tc.

tgh %, X, vifn vyx&vyx legk d ele; gh
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B.Com. Part-11 (BC-204) @ futu 1= ok iskx djd lefgd ieli fopyu (s) Kir fd;k tirk gt

Ny (s2+D2)+N,(s3+D3)+Ny(s2+D3)
5= N; +N, +Nj

s = Combined Standard Deviation

S,, S, etc. = Standard deviation of different groups
D,= (X - X):D2= (X - X) etc.
N1, N5, N3 etc. Number o itemsin different groups

lustration 9.

The means of two samples of sizes 50 and 100 respectively are 54.1 and 50.3 and
the standard deviations are 8 and 7. Find the mean and standard deviation of the
sample of size 150 obtained by combining the two samples.

N1Y+ sz
N; +N,

Combined Mean x

50" 54.1+100" 50.3 51 57
50 +100 T

Differences D, =(X - X)=54.1-5157=253
D, =(X, - X)=50.3-5157=1.27

Combined Standard Deviation

N, (s7+D2)+N,(s? +D3)
= N, +N,

B \/50(82 +2532) +100[ 72(- 1.27)2]
- 50 +100

_ \/ 50(64 + 6.4009) +100(49 +1.6129)
N 150

_ \/50' 70.4009+100" 50.6129

150
_ [8581.335
- 150
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Problems :

15. The following are some of the particulars of the distribution of weights of boys and

girls in a class
Number Boys Girls
Mean Weight (K.g.) 100 50
Standard Deviations 60 45
Calculation combine Deviation 3 4
(s=757)
16. From the following table, compute the missing values
Subgroup Number Avrithmetic Mean | Variance
| ? 25 9
] 259 ? 16
n 300 15 ?
Combined 750 16 51.733

_ 2
(N,=200 X, =105 5 =15)

17. Ananalysis of the monthly wages paidd to workers in two firms Aand B belonging
to the same industry, gives the following result

Firms Average Standard Numbers of
monthly wages Deviation wage earners
(Rs.) (Rs.)
A 525 10 586
B 475 n 643

(a) Which firm A or B pays out larger amounts as monthly wage ?
(b) What are measures of
(i) average monthly wage and
(i) the standard deviation in two firms — A and B taken together
(a) A=Rs. 30.765 (b) (i) =49.9
B =Rs.30.780 (ii)=10.8
3.3.3mlkjt 0@ (Lareas Curve)

vifdj.k Kir dju dh ,d fcin j[in; jifr dk i;kx fd;k thrk g feldk i;kx Ioier
Mi- eD1 vk Bijt u /u o wi; dfOOJkdkve,,udjudfy fd;k FiA bld Hik

ox leg e /u o vi; d chp fdruh fo'lerk g] Kir dh € 1drh gA yijt 0@ ,d ij] 29
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vid'id o iHioh fof/ gku 1j HA bl oKkfud ugh eluk thrk gA D;kfd bl vifdj.k dh

el-lk di vdjifed eki IHo ugh g yijt od Ieu forj.k dh [k 1 feruk nj gixi]
vifdj.k e vIelurk mruh gh vi/d gixh rRk og fruk fudV gixk vifdj.k dh el mruh
de gixnA

4. bkjk™ (Summary)

ledefyk d Ihellr ink d foLrij dk vifdj.k dgr gA vifdj.k ink d fopyuk d¥
eli gh vifdj.k dn fofHlu eki fdlh Hih {i= e fopyu ;¥ fo[ IEcU/ lel;kvk di
Vveé;;u dju d fy, cgr eghoi.k gh vifFkid ,0 lkekftd {i= ,0 Liflk d forj.k
dh vielukvk di eli ,0 ryulRed veé;;u dju e vifdj. kd ek I cgr mi;kxh gir gh
vifdj.k Kir dju dn fofHlu jifr;k e 1 folLrkj (Range), prfd fopyu (Quartile
Deviation) el¢; fopyu (Mean Deviation) 0 1eki fopyu (Standard Deviation) ie[k

gA

foLrijufdIh led J.lh e Icl vi/d eY; (H)vij Icl NW eY; ()d wvirj di
foLrij dgr gh

prid fopyup;g J.lh d rri; o iFie prid d virj dk wvi/Zk girk gh

ele; fopyupledetyk d fdlh W[ ;dh ele; 1 fofHlu eY;k d fy, x, fopyuk
d fun'k elu di lellrj ele; ml J.i dk ele; fopyu girk gh

fopyou i d lellrj ele; 1 fy, x, fopyuk d oxk d lellrj el¢; d
oxey d 1eli fopyu dgr gA

th fd vii tu pd gix fd it;d {e e led J.h d e; 1 illr vi.k ,0
Vif'id Tpuk di Tifr vifdj.k dh ekik Yk dh tirh g

5. iLrkfor 1Lrd (Recommended Books)

0] Introduction to Statistics— Dr. R, P. Hooda.
(i) Statigtical Methods — S.P. Gupta.

(iii)  Business Statistics— Oswal Aggarwal, Sharma.
(iv) Business Statistics—T.R. Jain.

(v) Business Statistics—S. C. Sharma, R.C. Jain.

6. VH;kl d fy, 17U (Self Assement Questions)

@ vifdj.k dk ifjHifr dife,A bld fofblu ekik dh 0;k[;k dhfte,A budh
mi ;kfxrk Hh crib, A

(i) 1eki fopyu D;k g\ bldh fo™Krk, crk,A bld x.k o nk'% Hih crib,A



(iii) Find Range and its Coefficient from the following Data

(iv) TheMean Deviation of aNormal Distribution is20. Find the value of itsQ.D.

V)

X 10 11

12

13

14

15

F 5 8

12

20

15

10

and S. Deviations.

If the Standard Deviation of aN.D. is 24, Find the value of its Q.D. and M.D.

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) B.Com. Part-11

Paper BC-204 : Business Statistics Revised By : Dr. Heera Lal Sharma

Lesson No. : 4

Skewness, Moments, Kurtosis

1jpuk (Structure)

1 ifip;

3. fo'; dk iLrridj.k
3.1 fo'lerk (Skewness)
3.1.1 fo'lerk dk vF ,o TfjHI%
3.1.2 ViNfr forj.k d idjj
312 If[;dhdyk d :i e
3.1.3 fo'lerk d mi*;
3.1.4 vifdj.k rfk fo'lerk d wirj
3.1.5 fo'lerk dk ijb{k.k
3.1.6 fo'lert d ek
3.2 1fjHk%k (Moments)
3.2.1 ifjHicl dk vk 0 ifjHIK
3.2.2 ifjH% d mi*;
3.2.3 ifjHi% dh x.kuk
3.2.4 "KM dk 1"/u
3.2.5 ilfyHj dk "lark ijh{k.k
3.3 TRk (Kurthosis)
3.3.1 iRd dk vF 0 TfjH
3.3.2 iR .k dk ek
4. 1k
5. iLrifor iLrd
6. VH;kI d fy, ¢"u
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1. ifjp; (Introduction) BC-204 (Business Statistics)

vidMk d fo'y'.k di i@;k e ,d I[;d (Statistician) led J.ih di ioflk d
thuu d fy, vudk IE[;dh jifr;k dbiskx djrk gh bue fo'terk dk eki Hi ,d egroi .k
fof/ gh dlzi; ioflk d eli (Measuresof Cenral Tendency) 0 Vifdj.k d ei
(Measures of Dispession) led J.I d fo'y'i.k d fy, WR;Ur vio*;d lpuk, inku
djr g] ijur bul ;g tkudkjh 'kIr ugh gkrh fd led J.Ih dk vidkj d 1k g VvFikr dizh;
ioflk 1 eY;k di fc[ljlo j lefert; g ;k vleferh; g blfy, J.I d ofLrfod
vidij d ve;;u d fy, ge fo lerk d ekik dh enn yuh iMrh g

2. Mi"; (Objectives)

bl ve;k; dkwve;;u dju d mi*; futufyfir

1. fo'lerk dk vF ,o IfjHK% dk ve;;u djuld

2. led J.Ih d olLrfod Loz i dk le>uid

3. Vioflk;k d %uto dh el rAk iNfr dk Kir djuid
vioflk forj.k d o dh tudijh ikir djuid

5. led J.Ih e dlai; ioflk ,o0 fo'tert dk Kiu djuk ridd ml J.lh di cukoV dk vé; ;u
fd;k € Idh

6. IFlid (Kurtosis) Yk 0@ “Wid dh iNfr (Peak of acurve) ij iditlu Miyult
3. fo'k; dk i1Lrridj.k (Presentation of Countents)

3.1 fo'kerk (Skewness)—

foterk J.h d Loz 1 dk frkn"lu djrh g] fo'lerk d ek J.i dk IfEer sk viEer vielkj
Li'V djr g tcfd vifdj.k d eki J.Ih d ineY;k d fc[kjlo yio dk ve;;u djr

oA
3.1.1 fo'kerk dk vFk ,0 ifjHk' (Meaning and Definition of Skewness)

foterk dk "ftnd Vv g lerk dk u giuk vFRok vlerk dk ik;k thuid ;fn fd It ledekyk
dk vioflk forj.k mld ed; e nkuk vij lekt u gk ri , I fLFir d fo lerk (Skeweness)
dh fLrfr dk ghuk eluk thrk g nlj *iCnk e fo'terk dk eki g ,d , 1k I[;iRed eki t
fdih 3.1 dh vIfefr (Asymmetry) dk 1dV djrk gh fofiilu fouk u fo'kerk dk fofHilu
idij 1 ifjHidr fd;k gh bue I dN fotuk dh ifjHE"%, bl Tdkj gA

(i) iMu rFik fyUIMDOLV (Padenand Liandquist) d vulkj 1,d forj.k dk fo'le
dgk tirk g tcfd mlu lefefr (Symmetry) dk vHio gi] vFkr ekik d folLrkj
d ,d vij ;knljh vij oh eY; dfler gk thr gA,

i) th flilu o dki(dk (G. Simpson and Kafka) d vullj] ffo'terk dk eki fn;k
o fo'terk dh eldk crir gA ,d lefefr forj.k e ele;] efe;dk o H"Bd lelu
gkr gA elé; Hf;"Bd 1 feruk viZd njh ij gixi] fo'kerk dh ekl mruh gh vi/

d gkxm,
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(i) ,p- vidu o divu d vullkj] ffo'erk I vitkik; fdIh Ho vioflk forj.k 1
Ifter 1 nj gvu dh ioflk gh,

(v) elfjl geox d vulkj] Tfo'ert ,d vioflk forj.k 1 viferri vFiok leferr
d vHiko dk vidkj d i e cryirk gt ;g y{k.t dizh; ioflk d dy efik d
ifrfuf/ dk fu.k; gr fo'k'% egfo dk gh,

3.1.2 Vioflk forj.k d vulkj (Types of Frequency Distribution)
lell; vioflk forj.k fuku idkj d gk Idr gh
(i) Tkekl; forj.k (Normal Distribution)—
bl idij d forj.k e vioflk;k ,d fuf*pr @e I c<rh g fifj , d fuf'pr fcln 1j viéldre

giu d cin mih @e 1 Arh gh 5 bu vioflk;k dk felnj[ih; i= ij inf'r fd;k € rk
Mvh d vidij dk 0@ (Bell Shaped Curve) cuxiA bl n'lk e IeUrj ie; (%) eé;dk
rFk cgyd (2) dkeY; ,d lefu girk gA (Inasymmetrical distribution % =M = Z) fp
I[;k2 1 ;9Li"voh

Fig. 1
Normal Distribation Curve

X =M=Z
Q;-M=M-Q
(i) fo'; forj.k (Asymmetrical Distribution)—hl 1dkj d forj.k e vkoka'k
Hfe'Bd d ,d wvij vi/d rFk nljh vij de girh gh ;g Tellrj elé; (%)
ee;dk (M) rFlk cgyd (z) IHh ,d fcn 1j ugh gird , Ik forj.k tk leferh;
u gi] fo'terk okyt forj.k ;k vifer vioflk forj.k dgyirk gh ;g fo'lerk Ha nk
idij dh gk Idrh g
A %ukked fo'kerk (Positive Skewness)—;fn lellrj ele; dk eY; ee;dk 1

vigkd g vij eé;dk dk cgyd I viZd g rk fo'lerk %uiked gixid nllj *iCnk
e] ;fn o@ nifgun vij vi/d >dk g ri fo'terk %ulRed gixh (fpt [ ;k 2)

(B) Y2.kked fo'kerk (Negative Skevness)y—;fn lellrj ele; dk eY; ee;dk I
de g vij eé;dk cgyd 1 de girh g rk fo'lerk Y2.kked gixth , Ih n*lk e
od ck;h vkj viZd >dk grk gh fpk L[k (3)



M BC-204 (Business Statistics)
/N T
X>M>Z X<M<Z
Fig : 2 Positive Skewness Fig : 3 Negative Skewness

3.1.3fo"%erk d mi"; (Objectives of Skewness)
fdlh ledefyk e fo'lerk Kir dju d ie[k mi*; futufyf[kr gir gh

() fo'tert vioflk;k d %uto dh el rAk iNfr dk tuu e gk;rk inu djrh g]
fi)j plg %uko de eY;k e ;k vi/d eY;k e

i)y lellrj ele; (x) ee;dk (M) rFk cgyd () d chp viuikfrd IEcl/ vif'kd
21 e fo'f;e forj.k ij gh wvi/ifjr gA fo'tert d eki gh ;g inf*r djr g fd
;0 Viuikfrd Ic/ fdl Ihek rd Igh gh

(i) fo'tert ,d vkoka forj.k dh lell;rk Kir dju e Hh Igk;d ghrk gh Biell
forj.k dh ell;rk ij DH[;dh d vud eki futy djr gh

3.1.4 vifdj.k rFik fo'kerk e wvirj
(Difference between Skeweness and Dispersion)—

vifdj.k rfik fo'lerk e e[; wirj fukufyf[kr

@) vifdj.kfdIh J.kh e fopj.k dh etk d ckj e crirh gh tcfd fo'lerk fopj.k
dh fLRfr vFok Iefefr I fopyuk dh twdijh nrh gh

@iy vifdj.k e foftku ink d leg e fLFifr 1j fopkj fd;k tirk g tcfd fo'lerk e
mudh ioflk ijA

@iii) vifdj.k forj.k dh culoV d clj e tiudijh nri g tcfd fo'lert forj.k db
VINfr ;i Lozi d clj e tudijh nri gh

(iv) vifdj.k d ek f}%r k1) wvi/ifjr g tcfd fo'lerk d ekl 1e[k
IFie Hkkjrh, k ]| V/fjl’ gkr gA

(v) wvifdj.k d IHh eki ik;h %uiked gir g tcfd fo'lerk x.kd %uiked o
Y5.iRed niuk gh 1dlj d o Idr oA

(vi) vifdj d fpak Hgk Infkr ugh fd;k € Idrk tcfd fo'tert dh tudijh
fu gk Bjyrk 1 dh & 1drh gA
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B.Com. Part-11 (BC-204) 3.1.5fo'kerk dk ijh{k.k (Test of Skewness)

bl cir dh tip dju d fy fd fdl Ied J.Ih e fo'lert dh fo]elurk g ;k ugh]
bld fy, db tip fof/;k dk 1;kx fd;k tirk g th futufyf[ir g %&

() ele;k dk IEcl/—;fn ,d forj.k e lelrj ele; (x), e&;dk (M) rFk cgyd
@ vl e cjicj g vRkr ( x=M=2)rk mle fo'ert dk vHko gkrk g vij
;fn forj.k e ellrj (x) eé;dk (M) rik cgyd (z) cjicj u gk VFkr (x =
M =2) rk ml forj.k e fo'lerk kb tirh gh

@iy fopyuk dk ;ix—fdlh led ekyk d lellrj elé; (x) eé;dk (M) rFk cgyd
@ 1 fy, x; %uRed (+ve) fopyuk dk ;kx ¥2.liked (-ve) fopyuk d ;kx
d cjicj g rk J.Ih e fo'lerk ugh gkrh gA

Gii) cgyd d nkuk vij vioflk;k—;fn cgyd d nkuk vij di vioflk;k di ;kx cjicj
okrk g rk fo'kerk ugh ghrh g

(iv) eé;dk I prRd eY;k dh nji—fo'lerk dh nlk e iFe prid (Q,) o rri;
prid (Qy) efe;dk I Tefu njh 1j ugh ikr] VFRkr ;i Q;-M=M-Q, ri
forj.k e fo'lerk dk vHiko girk g vij ;fn Q,—M*t M -Q, ri forj.k e fo'lerk
fo]elu jgrh gh

) forj.k dk p@—wvioflk forj.k chnj[ % 1j vidr dju 1j liell; od
(Normal Curve) U cu rk fo'lerk vo*; fo|eu ghrh gA

3.1.6.fo'kerk d eki (Measures of Skewness)

fo'lert d plj eki gir g rRk bue 1 iR;d eki dk nk -ik e fn[l;k € Idrk g
ftlg fuji{k eki (Absolute Measure) rFk Bki{k ekl (Relative Measure) dgr gh fo'lerk
d fuji{k ekt Hjk J.kh dh fo'terk dh dy eldk (Degree) ritk %uiked (+ve) 0 Y2.liRked
(~ve) iNfr el gh Kk roki 'k hgh bl |ko dk eki ryuked ve;;u gr mi;Dr ugh
okrid vk fo'erk dk Bkifk eki fudkyk thrk gA bl eki dk vuikr e 0;Dr djr gA ;

ik eki fo'terk dk x.lkd dgykrk g

fo"lert d futufyf[kr pkj eki g ftudk ve;;u ge bl ve;k; e djxh
(i) diy ih;jlu dk eli (Karl Pearson's Measure)
(i) cimy dk eki (Bowle'sMeasure)
(iii) dyh dk eki (Kelly's Measure)
(iv) vifdj.k dh Mr dk eki (Moments Measure)
(i) dky fi;jlu dk eki (Karl Pearson’s Measure)

;g eki ledekyt d elé;k di fLFr ij fulj djrk gh ,d fo'k; vioflk forj.k e

X 1Mt ZVvHir vielu eY; gir gA bu ele;kdk d ee; wvirj feruk vi/Zd gixk] forj.
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mruk gh vi/d fo'le gixid ;g %.lked o %ulRed gk Idrk gh diy fi;jlu e fo'lerk
dk eli dju d fy, fuku 1= fn, gA

(A) lellrj ele; ,0 cgyd d virj 1j vi/Kjr eli
(i) Skewness (SK) =Mean (X ) —Mode(2)

(i) Coefficient of Skewness (i) = Mean ( X ) —Mode (Z)

SD.(s)
(v) lellrj ele; rAk efe;dk d wvirj ij viZijr eli
(i) Skewness(Sk)3 = (Mean — Median)
(i) Coefficient of Skewness (i) = 3 (Mean —Median)

S)
diy fi; lu fo'lert x.ikd dk eY; Nelr;k—1rFk +1d chp ik;k thrk gh ;fn
cgyd (z) viuZkj.h; (ill defined) gk] rc fo'lert x.kd dk eY; —3rFk +3d cip ik;k
tri gA
Example 1.

Thefollowing information relative to two distribution state which distribution is
more

Disbtibution | Distribution 1
Mean 100 90
Median 95 95
Standard Deviation 10 10

Solution : The values of Mode is not given in this problems. As such it will be
solved by 2nd formula given by karl Pearson

3(x- m) 3(100- 95)
a 10 =15

Distribution |—j =

Ax-m) _ 90-95

Distribution l1—j = P 10

Thusboth thedistributionsreveal the same amount of skewness. But it isposition
in | distribution while negative in Il distribution.

Example 2.

CalculateKarl Pearson's Coefficient of skewnessby finding out Arithmetic Mean,
mode and standard Deviation

Measurement | 0-10 | 10-20| 20-30 | 30-40 | 40-50 | 50-60 [60-70

Frequency 10 12 18 25 16 14 5

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) Solution : Calculation of Karl Pearson's Coefficient of Skewness

Measurement | M.V. | Frequency Deviation Deviations | Squaresof
(x) )] fromA =35 | multiplied | deviations
i =10 dx with Freg-
(fdx)
0-10 5 10 -3 -30 90
10-20 15 12 -2 =24 48
20-30 25 18 -1 -18 18
30-40 35 25 0 0 0
40-50 45 16 +1 16 16
50-60 55 14 +2 28 56
60-70 65 5 +3 15 45
Total - 100 —-72+59 273
=-13

Cons X a5 28 10-35-13-337
= — X — X = —_ =
X N ! 100 :

Mode lies in group 3040 having highest frequency

Nl
Formula Z=1;+ N1+N2x':30+

74910

70
=30+ 6 - 30+4.38=34.38

L ;.10 — >
a=— [sd?N - S(fdx)? = 7og /273" 100- (-13)

1 1
10 V/27300- 169 OF 15 /27131 =16.47

=

. X-z 3370-3438 -0.68
V=TT T 1647 T 1647

or—0.04

The Skewnessis negative in small degree

Example 3.

Calculate Coefficient of Variation and Karl Pearson's Coefficient of Skewness
from the data given below

Ageunder (inyears)| 10 20 30 40 50 60 70 80

No. of Persons 5 15 30 50 80 100 | 120 | 125
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Solution : Problem is given in commulative frequency. It is to be converted into BC-204 (Business Statistics)
ordinary frequency beforeit is.

Solved
Calculation of C.V. and Coefficient of Skewness

Ageinyears | M.V. No. of Persons A=35i=10 fax' fd?x'
f (dx")

0-10 5 5 -3 15 45
10-20 15 10 -2 -20 40
20-30 25 15 -1 -15 15
30-40 35 20 0 0 0
40-50 45 30 +1 +30 30
50-60 55 20 +2 +40 80
60-70 65 20 +3 +60 180
70-80 75 5 +4 +20 80
Total 125 +100 | 470

100
=35+ - x10=35+8=43years

—_A_SL
X=A7N 125

Mode lies in group 40-50 (by inspection), formulais

Nl
Z:ll+ WXI:4O

+ 10+10 x 10 or 45 years

i
a=— |[Sfd?N - (2fdx’)? = E J470" 125- (100)

125 /58750 - 10000 OF 75 125 x 220.79 or 17.66 years

a 66

CV.= =x100 x 100 = 41.07%
X 43

x-7_ 43-45 0113

V= T 1766

ThusC.V. = 41.07% and Karl Pearsonsj,=—-0.113

() ckmy dk eki (Bowley's Measure)

ik cimy u fo'lerk dk etiu dh ,d wvU; fof/ nh gh ;g fof/ e¢;dk (M), iFe
prid (Qy) rfk rilj prid (Qy) ij vi/ifjr gh bl fof/ dk fo'terk ekiu dh prfid
(Quartile Measure of Skewness) Hh dgk thrk gh cimy dh fo'terk dk ekt dk i;kx , Ih

fLFifr e fd;k & Idrk g 0;; ,d forj.k d cgyd fuf"pr u g bl ekiu dk i;kx [ty 89



B.Com. Part-11 (BC-204) "I'td ox gku dh fLRfr e Hh fd;k & Bdri gh cimy u fo'tert dk eli dju d fy,
futufyf[r 1= fn, gu
(i) fo'kerk dk prrkd eki
Skewness (Sk) = (Q; —M) - (M —-Q)
orSK=Q3+Q;—2M
(i) fo'kerk dk prrd x.kdp

N QM- (M- Q)
Coefficient of Skewness (i) = Qs- M)+(N- Q)

Qs +Q -2
orj= Q- Q
Example 4

From thefollowing data cal culate the coefficient of skewness based upon median
the quartile and comment on your result.

Weekly Wages (Rs.) No. of Workers
125-175 12
175-22.5 16
22.5-27.5 25
27.5-32.5 14
32.5-375 13
37.5-42.5 10
42.5-475
475.52.5
52.5-57.5

Total 100

Solution : Calculation of Bowley's Coefficient of Skewness

Weekly Wages (Rs.) No. of Workers Cumulative Frequency
125-175 12 12
17.5-22.5 16 28
225.275 25 53
275.325 14 67
32.5.375 13 80
375425 10 90
425.47.5 6 96
475.52.5 3 99
% 52.5.57.5 1 100




N 100
m = Size of Eth item = Size of Tth item of 50th item which liesin 53 c.f. or

22.5-27.5 group
i 5
M=1+ T (m-C)=225+ 2—5(50—28) or225+4.4=Rs.26.9

N 100
g, =sizeof Zth item = Size of v or 25th item, liesin 17.5.22.5 group

i 5
Q=1+ T (Q1-c)=175+ 6 (25—-12) or 17.5+4.06 = Rs. 21.56

. 3N 3(100)
= f —
Q3=szeo 2% "2

or 75th item, liesin 32.5.37.5 group

i 5
Q3=1+ ¢ (Q—0)=325+ 73(75-67) or 32.5+3.08= Rs 35.58

_Q3+Q-2M  3558+21.56- (2° 26.9)
o Q-Q 35.58- 21.56

=0.2382

So Bowley's Coefficient of Skewness =+ 0.2382

Example 5.

Find the appropriate measure of skewness and dispersion from the following
data.

Age(Years) No. of Workers
Below 20 13
20-25 29
25-30 46
30-35 60
35-40 112
40-45 94
45-50 45
50 & above 21

Solution : Inopen end distribution, Dr. Bowley's measure of skewnessissuitable
one.

BC-204 (Business Statistics)

91



B.Com. Part-1l (BC-204)
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Age(Years) No. of Employees Cumulative Frequency
Below 20 13 13
20-25 29 42
25-30 46 88
30-35 60 148
35-40 112 260
40-45 94 354
45-50 45 399
50 & above 21 420

5 5" 17
So Q =30+ ;5 (105-88) =30+

. 420 _ _ 420 ,
g, =Sizeof e th or 105th item, m = Size of > th or 210th item

3(420
q; =Sizeof %th or 315thitem

or 31.42 years

5 5 62
M =35+ — (210-148) =35+

112 1120 or 37.77 years
—40+£315 260 —40+5 55or4292 ears
Q3 - 94( - )_ 44 . y

Bowley's Coefficient of Skewness

o Q3+Q-2M 42,92 31.42- (27 37.77)
la ™ Q-qQ 7 42.92- 31.42

_ 37.34- 7554 -120 0104
- 1150 1150 ©

Coeff. of Quartile Dispersion

_Q53-Q1 4292-3142 15 0.154
T Q-Q T a29+3142” 34 T

So jqg =0.104andCor Q. D =0.154
(i) dyh dk eki (Kelly's Measure)

dyh dk eki mi;Dr ekih dk eé; ekx gh diy fi;jlu dk eli ,d forj.k dh lelr
enk 1j VI/Ifjr girk g tcfd cimy di eki eé; dh 50%enk ij wi/ifjr girk g bl fof/
e eé; dh s0%enk 1j e;ku fn;k thrk g rFk 20%nkuk vij d pje eY;k dk NiM sk
tirk g dyh fo'lerk n"ted o “kred 1j vi/kfjr g ;g fo'lerk fuku nk B=ik 1 fudkyh t
Idrh gh



(i) Kelly's Skewness (Sk)= Py + Pgg — 2 Median BC-204 (Business Statistics)

Pio + Py - 2M
Coefficient of Skewness(i)= — 5 g
90 10
(ii) Kelly's Skewness (Sk) = D + D —2M
Dg +D; - 2M
Coefficient of Skewness(j) = — 5 p
9 1

Example6 : From thefollowing datagiven for afrequency Distribution. Calculate
kelly's Coefficient of Skewness.

Pgg =101, Py, = 5812, Median = 79.06

Py + Py - 2M
Solution : Coefficient of Skewness(j)= — 55
90 10

_ 101+5812- 2(79.06)
- 101- 5812

_15912- 15812

1283 =+0.023

Example 7.

Calculate Coefficient of Skewness in the following two distributions and tell
which distribution is more Skewed ?

Mark 55 58 61 64 67-70 Total
GroupA 12 17 23 18 11 81
Group B 20 22 25 13 07 87

Solution : Thisproblem can be solved by any measure of skewness, but Karl Pearson's
masure is more reliable and more appropriate measure, as such the same measure of
Skewness has been used.

Calculation of Karl Pearsons Coefficient of Skewness

62.5

Marks [A= 3 GroupA Group B

dx' Frequency fdx' fd?x' Frequency | fdx' fd?x
55-58 -2 12 —24 48 20 —40 80
58-61 -1 17 -17 17 22 -22 22
61-64 0 23 0 0 25 0 0
64-67 1 18 18 18 13 13 13
67-70 2 11 22 44 7 14 28
Total - 81 -1 127 87 -35 | 143
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B.Com. Part-1l (BC-204)

NX x| =625x EXZ% 62.463 marks

GroupA: x =A+

1 3
a= 1y SN - (Sfdx')? = g7 /127 81- (- 1?

«/10281 1= o7 >< 101.39 or 3.76 marks

Mode by inspection liesin (61 — 64) group Formulais

I\Il .
Z=l,+ N1+N2><|or61+

18
645 x3=61+ Eor6264marks

e X-Z  62463- 6264 _ 4
T s~ 3m TT

-35
N x| =625 x EXBorGZS ra

GroupB: x =A+

= 62.5-1.207 or 61.293 Marks

1 3
= VSfd?x'N - (Sfdx')? = 57 /143 87- (- 35

3
= 87 12441 - 1225 or - >< 105.906 or 3.65 marks

Z by inspection liesin (61 — 64) group. Fomulais

Ny

Z:L1+mx

x 30r61+0.60r61.6 kJ—;_Z—61293_616 =_0.06
3+12 or .oor omaksJd= a = 365 = .

61+

Hence Group B is more skewed than Group A.
Example 8.

Bellow is the frequency distribution of Ages at which drinking is begun for a
sample or 200 drinkers

Ageinyears | 15.18.9 19-229 | 23.26.9 | 27.30.9 | 31 and over

Frequency 55 80 30 25 10

From the above data, find out the Age which lies midway between the first and

third quartiles.
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Solution : First of all the class groups would be

Ageinyears 1495-18% 18%H2% 2%26% | 26%H30b | DBAB
Freqpency 3) te4] D 5 10
Qum Feexy % 15 16 10 20
200 . 200 _
Ql:T =50th item M:Tthzlootmtem
It liesin (14.95-18.95 group Itliesin (18.95-22.95) group

i 4
Q=1+ f (gl—c)=14.95+ %(50—0)

o 4

M=li= ¢ (m-C)M=1895+ = (100-55)

= 18,59 years M = 18.95 + 2.25 = 21.20 years
200" 3

Q3= 7 - 150th item or Q5 group is 22.95. 26.95

1 4
Qs =11+ 7 (43—C) =22.95+ o (150~ 135) = 24.95 yrs,

Q;-Q  24.95-18.95
2 2

Q.D. =318years

Ageismidway between Q; and Qg thatisQ, + Q. D =18.59 + 3.18 = 21.77 years. Since
the value of Q; + Q. D. ismore than median distribution has positive skewness.

3.2 Ifjkkr (Moments)
3.2.1 ifj?kkr dk VF ,0 ifjHk%

follh Ho DKL ;dh vulZiu e N[ ;dh fo'y'.k o vioflk forj.k dh fo"krivk d
Loz dh Ieh{kk vir vio”;d o egroi .k if@;k gt IE[;dh fo"y'k.k o vioflk forj.k dh
Ijy o Li"V 0;k[;k dju e ifj;Mr (Moments) fof*'\'V Hifedk futikr g Ikf[;dh e 1fj2%r
"ICn dk vi'k; Hifrdh ,o B[ ;dh foKiu 1 vyx g ;fn ifj%r "ICn dk vk mIh HbolFk
e fy;k t; rkge If[,d e fofflu fclnvk ij iMu oty Hij dh ,ot e ox wioflk;k
yx rHk ey fclnvk dh njh d LRku 1j Bellrj ele; dfYir elé; wFok "W; 1 fofHlu
1j eY;k d fopyuk 1 yr gh

ify%r dk 1fjiifkr djr g, A.E.Waughu fy[lk g fd ifj tr fd1h ledetyt 1
lelrj ele; 1 mld fofdlu eY;k rd d fopyuk d foftllu ele;k (iFke] f}rh;] rrh;]
pri] ipe bR;ifn) d lellrj ele; gA

fu'd'td -1 edg Idr g fd ifj%r og IK[;dh eki gftud i;ix fd Ih vioflk
forj.k dh fo*K'krkvk dh 0;k[;k rFlk fo'y'%.k dju d fy, fd;k tirk gh

BC-204 (Business Statistics)

95



B.Com. Part-11 (BC-204) 3.2.2 ifjMkrk d mi*; (Object of moments)
ifj%rk dh Hfex.kuk dju e e[k mi*; futufyf[kr g

@ led J.ih d cin eY;k d vifdj.k vFHok fo[kjlo dk ve;;u lelrj ele; d
IEcl/ e djui

@iy lellrj ele; d Ink e led J.i dh Fjpuk dk veé;;u djuid
(i) ioflk forj.k d 0@ dh tiudijh ikir djukh o i1lkell; (Normal) udhy "'
okyk vFok p1V "Itk okyk gk Idrk g
3.2.3 1fj%Mkrk dh x.kuk (Calculation of moments)
ifjMrk dh x.kuk dju dh fukufyf[kr jifr;k gp
(A) 1R;{k jifr (Direct Method)
(B) y% jhfr (Short Cut Method)
(C) infopyu jifr (Step Deviation Method)
(A) 1R;{k jifr (Direct Method)—;fn lellrj ele; 1.kd e vk th; rk iR;{k jifr
ljy jorh gh blh jifr d vullj fuEufyf[kr f@;k viukb tirh gA
@) loifie led J.h d lelrj elé; dk fu/kj.k fd;k trk gh (x)

(i) ik;d ineY; di lelrj el; (x) 1 fopyu Kir fd;k tirk gh d=x—x )

(i) fopyuk d ox (d?) %u (d®) rFlk prk Yr (d% Kkr dj mig €M nr gh VvFr
Sd?sd®o0 sd* illr fd, tir gA

(v) [.Mr ;K Brer 3. e fopyu %rk dk RECfU/r vioflk;k 1 x.l djd mud tiM
Kir fd, thr gh VFikr sfd, Sfd® sfd® o std*ilir fd, tir gA

(v) vire ink I[, skvioflksk d skx (N) | Hix ndj iFle plj dlizh; ifj2%rk

dh x.kuk dh tirh gh
ifj%rk d I=k dk fueu 1dkj jIik € Idrk gp
Moments Individual Series Discrete/Continous Series
. S(x- x) _ Sd _ Sf(x-x) _ Sfd
1. First Moment about N - N = N =N
the Mean M,
y S(x- x)? _ Sd? _Sf(x- x)? Sfd?
(ii) Second Moment about N =N = N =N
the Mean M,
O Third Moment sbodt S(x- x)° _ sd® _Sf(x- x)°_ Sfd®
(i) Thi u N =N = N =N
the Mean M,
iv) Fourth Moment about M— 814 _ Sfx- ;)4 = S
(iv)Fou ! N N TN N
96 the Mean M,




Compute first four moments about mean of the fllowing data.

Student A B C D E F
Marks Obtianed 14 16 18 20 25 27
Solution : Calculation of first moment about the mean
Student | Marks Obtained (xd—k) d? d® d*
A 14 —6 36 —-216 | 1,296
B 16 -4 16 —64 256
C 18 -2 4 -8 16
D 20 0 0 0 0
E 25 +5 25 +125 625
F 27 +7 49 +343 | 2,401
Tota 120 0 130 +180 | 4,594
B g — & — 20
X NT 6
S _0_, s°_180
M="N"%6" =N "6
Sd? 130 Sd* 4995
@:T:?:ZJ.G? Q:T:T:7656

(B) Y jhfr (Short-cut Method)

;in Dellrj ele; 1.kdk e ugh girk g rk y% jifr dk i;kx Bjy girk gA bl fof/

dh i@;k futu idij gh

@ loiFe fdlh Ho/ktud eY; dk dfYir ele; (A)elu yr gh ;g eY; J.h 1

clgj dk Hn gk Idrk gh

@iy bl dfYir ele; 1 3. d fofdlu eY;k d fopyu (dx) Kkr djd mud ox (dx?)

M (dx3) o pri Mr (dx* Kir fd, thr gA

Giiy [F.Mrvij Lrr 3.0 db n"i e vioflk;k di x.k dju d cin ;ix yxk;k tirk

g Vij Sfdx, Sfdx?0 Sfdx3 rFik Sfdx* iklr djr g

(iv) bld cin fudky x; ;kxk dk N I Hix ndj futu 14k d wviZlj ij "dfYir ey

fcin 1 ifj%r (Moment about orbitary origin) dh X.ku dh thrh gh

orbitary orgin

Moments about Individual Series Directe Constlement

Vi

N N

S(x- A) _ Sdx SF(x- A)

Sfdx
N
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B.Com. Part-11 (BC-204) | Stx- A s Sf(x- A Sid?x
2 N "N N N

v S(x- A)®  sd® Sf(x- A)®  Sfd®x
3 N N N N

v S(x- A)*  sdx Sf(x- A)*  Sfd*x
4 N ~ N N TN

(v) lelrj ele; (x) 1 ifjfMrk dk Kir dju d fy, dfYir ei; 1 fudly x;
|fj.kkrk e lek;ktu dju d fy, fuku B dk i;kx fd;k thrk gh

(dfvir ee; 1 fudky x; ifjdri 1 dlzh; ifrk di fu/ij.0)
M, =V;-V;=0
M, =V,-V, 2=s2
My =V3-3V,V,=2V,3
My =V, —4V3V, +6V,V,2-V,4

Cdculate first four moments about the mean by Short-Cut method from the
following data

Length (ininches) | 1.0 20 3.0 4.0 5.0 6.0 7.0
Frequency 5 38 65 92 70 40 10

Solution : Calculation of first four meoments

(Short-Cut Method)

Length | frequency dx fax? fax? fax3 fax*
in inches A=4.0

1.0 5 -3 15 45 -135 405
2.0 38 -2 -76 152 -304 608
3.0 65 -1 —65 65 —65 65
4.0 92 0 0 0 0 0
5.0 70 +1 +70 70 +70 70
6.0 40 +2 +80 160 +320 640
7.0 10 +3 +30 90 +270 810

Total 320 +24 +582 +156 +2598

Moments about an arbitrary origin

Stdx _ 24 oo Voo Sfd*x
- e 37 N 32

+0.488

o

17N T 320
08
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_ Sfd®x _ 582_ . a1 V.= Sfd*x _ 2598 _ o110
TN 320 7 4 N T 3207

Vo

Moments about the Mean

m =V-Vor.075-.075=0

m =V,—-V,%or 1.819—(-075)? = 1.813

m =V33V.V +2V,3
= 0.488 — 3(1.819 x 0.075) + 2 (.075)°
= 0.488 — 0.409 + 0.00084 = .0798

m =V, —-4VaV, +6V,° Vv, 2-3v,4
=8.119—4(.488 x .075) + 6 (1.819) (.075)? — 3 (.075)*
= 8.119—0.146 + 0.0614 — 0.00060 or 8.034

Computation of Moments about orbirary origin and form Central Moment

On the basis of Centra moments the moment about any orbirary origin can
biocomputed by using following steps :

(i) Find the different between arithmetic mean (x) and assumed mean (A) :
[(dx=x —A)]

(i) Thereafter the following formulas are used
Vi=(m+gxl=m+gx(\ m=0soV,;=4x

Vo= (m+ gx)2=m+ gx+ gx°=m+ gx*(\ m=0)

Vg=(m+ g x)3=my+3m g x%+3m ¢ x%+ g x°

ormy+3m d X+ (X3

V= (m+ g x)*=my +4my g x+6m, g x2+4m oS+ dx?
or (my+4my g x+6m, g x>+ gx*(\ m=0)

Note: (x —A) hasbeen denoted here as ¢ x. it may be denoted by (Greek sign D
(delta) also.

From thefollowing first four moments of adistribution about the arbitrary orgin
4, find out the mean of the distribution and Calculate moment about mean and aso
about the arbitrary mean zero.

V;=1,V,=4,V,;=10and V, =45

) _ Sdx
Solution: y—A + N
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and V= TSO; =A+V,

intheproblemA =4andV;=1Hence x =4+1=5
(i) First four Moment about the mean (x =5)
m =V;-V;=1-1=0
m =V,-V2=4-(1)%=4-1=3
my, =V,—4V3V, +6V,V,23V,*
=45-4(10x 1) + 6 (4) (1) -3 (1)*
=45-40+24-3=26
So x=5,m=0,m=3,m;=0,m=26
(i) First four Moment about Arbitrary origin zero (0)
Since y=5,A=0
So gx=(x —A)=(5-0)=5
Vi=m+dx=0+5=5
Vo=my+ g x?=3+(5)?=28
Va=my+3m g x+ g x>=0+3(3) (5) + (5)%0r 0+ 45+ 125=170

V= my+4my g x+6m, g x2+dx*=26+4(0) (5) + 6 (3) (5)% (5)*
=26+0+450+ 625 =110
So,V,=5,V,=28,V3=170and V, = 1101

(C) in fopyu jhfr (Step Deviation Method)

lelu oxidrj okyh J.1 e x.ku f@;k dk vilku culu d fy, in fopyu jifr dk i;kx
fd;k € Idri gh ;g jifr y% jifr db rjg oh gA V4, V,, Vg VI Vv, dE elu fudkyu d
cin lek;ktu djr le; futu Bk dk i;kx fd;k thrk gh

m =[Vi-Vlx1
m =[V,—-V 2] xi?
my =[V3—3V,V, +2v, ¥ x 1!

my, =[V4—-4VaV,+6V,%-3V,4 x 14
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3.2.4 ""%d dk 1"k/u (Sheppard's Correction) : BC-204 (Business Statistics)

Irr vRok v[if.Mr J.Ih e ifj%r dk Kir djr le; ;g elu fy;k tirk g fd
foftlu oxilrjk di wvioflk;k mud eé; fcln ij dlzir gh ox d eé; fcln ij IeLr wioflk;
dk dizh; ghuk etu tiu d dij.k ifj%rk (Moments) e dN foHk; (Errors) gk thrk gA bl
nj dju d fy, ifl¥ WF Sheppardu dN I'ik/u fd, g] ftlg “iM 1"/u (Shepapard
Correction) d uke I tiuk thrk gh digh; 1fj%rk d fy, "KM 1'%/u futu idij gh&

1'lf/r (Corrected) m =m (1"/u vio®;d ugh)

1*lf/r (Corrected) m,= n‘t — (| 0.k foLrkj)

1°lkf/r (Corrected) my=my (1'/u Vio";d ugh)

2, 2 7
X +——14
2

1°lf/r (Corrected) my=my X 210

3.2.5 1kfy;j dk "kvark 1ji{k.k (Charlier's Check of accuracy)

ifj%rk dh x.kuk dh “iark d ijh{k.k dju d fy, ilfy;j d “ibae ajnfik 1=k dk
I;ix fd;k t Idrk g ; I+ fuku idkj g %&

iFle 1fjMr Sf(dx + 1) = Sfdx + N
fhrh; ifjMr Sf(dx + 1)? = Sfdx? + 2Sfdx + N
rri; ifjMr Sf(dx + 1)3 = Sfdx3 +3Sfd? x + 3Sfdx + N
Prrk ifj%Ur Sf(dx + 1)* = Sfd* + 4Sfd®x + = 6Sfdx + 4Sfdx + N
3.3 IFk"k"Ro (Kurtosis)
3.3.1 1KMo dk vFk ,0 1fjHk'kk (Meaning and Defination of Kurtosis)

fdlh H kh vioflk forj.k e vkl r] vifdj ko fo'terk eliu d cin forj.k d "I dh
iNfr vFRikr "i'%d (Peskedness) di H rk gh fdIh vioflk forj.k d eé' Hix e
vioflk;k d lelu vioflk p@ d cgyd d { e piViu dk udhyiu dh el 1 g

fIEilu ,0 dk'Qd d vulij] 1,d forj.ku iF"i%d dh ekl dk eki Dell; o@
d culoV e dh thrh gh

dty ,0 "kdin (Clark and Shalade) d vully f[iF"li"Ro ,d forj.k dh og fork
gh mld Iklf{r dk 0;Dr djrh gh

diy fi;jlu u 1905e fuku riu “iCnk dk 1;kx fd;k FiA
(i) leptokurtic udhy "Itk okyk 0@ (Peaked Curve)

(i) Platykurtic piV "Itk okyk 0@ (Flat Topped Curve)
(i) Mesokurtic lkell; 0@ (Normal Curve)
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3.4.2 1Fk"k'kd dk eki (Measurement Kurtosis)

iFRo (Kurtosis) dk Bka{k eki b, fhrh; rAk prik ifjrk ij viZifjr g rik fel
fiDjlu dk 1F" R0 x.lkd (Pearson's Coefficient of Skewness) dgk tirk gh dky
fi;jlud Tl

m(fourth moment)
m(Second moment)

b2 = (Bitatwo)

liell; forj.k e b?dk elu 3d cjicj ghrk gh b2 dh ell;rk dju d i"phr fu"d
futu 1dlj fudky th Idr gh

(i) b,=300 lell; gh (Mesokurtic)
(i) b, >3 0d udhyk gA (Leptokurtic)
(i) b, <300 piVk gh (Platykurtic)
iFi"Ro d eki gr m, (xiek) dk Hn 1;kx fd;k g Idrk gh bld vullj ;fn]
()gorB-3=002 liell; gh
(i) g, hulked g] 0@ udhyi g
(i) g, %2.lRed g] 0@ piVk gh
4. lkjk™ (Summary)
dizh; ioflk 1 eY;k di fe[ijio sk ilkj MEefyr g vFiok ugh g bld vé;;ud
fy, ge fo'lerk d eglk di Dgkjk yuk iMrk gh fo'tert dk eki ,d , 1k 1[;iRed eli
g th fdlh J.kh dh vIfefr dk idV djrk gA fo'lert %ulRed VvFiok Y2.liked ghrk gh
fo'tert de ;kviZd gk Idrh gh ;fn o@ elu 1Qyk gwvik gk rk fo'lerk Bk/kj.krk de wij
0@ d vi/d iyt giu di n'li e fo'lerk vi/d girh gh ;g Vioflk;k e %uRo dih ekl
rfik iNfr Kir dju e ng' rk iniu djrk g] pkg %ufo U;u eY;k e gk vFiok viZd eY;k
ek fo'terk d fuji{k eki Hjk fo'terk dh dy ekl rAk %ulRed (+ve) 0 Y2.liRed (—ve)

|Nfr ekkgh Kkr gk ikr hgvr nk sk nk 1 viZd forj.lk d ryuited ve; ;u gr fo'lerk

kil eki eghoi .k Ik elu foterk dk x.kd dgyirk gA ifj%r fdlh
Ied J.lh d lellrj eke, dk delr ele; vHok "W; d vizlj 1j fy, x, fopyuk d

Mk di lelurj elg; gh iFid ,o0 N[ ;dh eki g t 0@ d "' dh iNfr ij ik’
Mkyrk g vFkr cgyd d { e piViu ;k udhyiu dk fn[krk gh

5. iLrkfod iLrd (Recommended Books)

() Business Statistics— Prof. M.L. Oswal, N.P. Aggarwal, Dr. H.L. Sharma,
Parveen Khurana

(ii) Business Statistics— T.R. Jain
(iii) Business Statistics— S.C. Sharma, R.C. Jain
(iv) Business Statistics— Shukha & Sahai



vifeck/ d fy, 1'u (Self Assessment Question) BC-204 (Business Statistics)

1. fo'lerk I D;k wi'; gh fo"er d fofHlu ekik dk o.u dift,A Tk/kj.K diuglk ei
die e fy, ri.g rAk Dk \

2. ,d vioflk forj.k e fo'lerk dh thp fdl idkj di th;x1 \ mnigj.k Hgr le>ib;
rik vifdj.k o fo'lert e virj dift,A

3. IH[;dhe ify%r dh ifjHil nifte,A blg Kir dju dh fofdu jhfr;k dk o.fu dift, A

4, TFCI0"Ro D;k g\ bl fdl mi*; db ifr girh g\ D;k viffid ,0 Nelftd foKkuk
e iF"IRo dk ve; ;u mi;kx g\ ;fnough] rk D3k \

5. 1fj%Mr ,o0 TR0 e virj dift,A

6. Find the Quartile Measure of Skewness and its Coefficients from the following

X 0-5 | 5-10 | 10-15| 1520 20-25| 25-30 | 3035 | 3540

2 5 7 18 21 16 8 3

7. Calculato Bowley's Coefficient of Skewness from the following data

Size of Collar (cm) 0 2 3 4-5 | 6-9 |[10-14|15-25
No.of Shirts 1 3 2 4 7 3 1
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Ig&lEcl/

Co-rrelation

Ijpuk (Structure)
1. ifjp; (Introduction)
2. Mmi"; (Objective)
3. fo'; dk iLrridj.k
31 lg&lIEcl/ dh ifjHi
32. lg&lecl/ d idyj
33. lg&lEcl/ dk egro
34. lg&lEcl/ Kir dju dh jhfr;k
34.1. fcln j[in; jhfr;k
3411 fofli fp jhfr
34.12. W/Yj.k fcln j[b; jhfr
3.4.2. xt.keh; jhfr;k
3421, diyfi;lu dk Ig&lEcl/ x.kd
3422, fLi;jeu dk vuflRfr 1g&lEcl/ x.kd
34.23. Ixiun fopyu x.kd
35. fu/lj.k x.kd
36. lg&lEcl/ ,o di;&dij.k 1Ecl/
4. Ik
5. ilrfor iLro{

6. VH;kI o) fy; 1"u
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lg&lEcl/

(Co-rrelation)

Ig&licl/ dk ifjp; (Introduction to Correlation) :
(Co-rrelation-I)

Ik n[lu e wvirk g fd tc fdlIh ,d pj vFiok rlo e ifjoru girk g rk nlj pj
vFiok rlo e Hi ifjoru gkrk gh mnigj.kF] tc fdlh oLr dh ekx c<rh g rk ml oLr of
eY; e ofY girt gA bIh 1dij VvPNI cjlkr glu 1) mit€ Hh vPNh ghrh gA cPpl dh vk
o) BkF&BKFk mudh yEckb Hih c<rh gh Ig&IEcU/ fo"y'l.k Hjk ge bl idlj d kjLifjd
IEcl/Zk dk ve; ;u djr gh vrk tc nk jif'k;k ; pj bl Idj ifjofrr gir g fd ,d pj
e ifjoru giu I nlj pj e Hi ifjoru girk gk rk ;g dok th,xk fd o pj Ig&lEctlér
oA ;g ifjoru ,d gh fn"lk e gk Idrk g ,o0 foijir "k e H th,d gh fn"lk e glu ofy
ifjoru di Zuiked Ig&lEcl/ o foijir fn*lk e giu oty ifjoru dk ¥2.iRed Ig&lECUek
dgr gh

2.Mmi"; (Objectives) :
bl 1g&lEcl/ d veé;;u dju d e[; mi*; bl idlj g—
@ lg&lecl/ fory'k.k Hjk nk sk vi/Zd pjk d eé; BEcl/k dk vé;;u djuid
(i) ;g thuuk fd 0;kolif;d fu.k;k e Ig&lEcU/] vilrjx.iu] ckax.tu ,0 Toluetuk
e oll Igk;d ghrk g
Gii) 1g&IEcl/ dh "k rflk eldk di vuelu yxiuid
(v) Dg&lEcl/ dh x.luk dju dh fofdlu jifr;k d clj e tuuk

(v) fuZkj.k x.kd dh x.kuk djuid
3.fo'k; dk iLrridj.k (Presentation of Contents) :
3.1. Ig&lEcl/ dh ifjHkkkk (Definition of Correlation) :

Ig&ltcl/ dh o)N e[; ifjHkW, futufyf[kr g—

1. folx of "icnk e] "Ig&lEcl/ dk vF g fd Tedekytvk vHok rF; Tegk o dij.k
VHol ifj.lke dk BECU/ ik;k thri gh*

(“Correlation means that between two series or groups of data then exists
some casual connection.” W.I. King.)

2. @DIVu ,0 dimMu d vulij] “tc IEcl/ vifdd iNfr ok girk g ri ml [iktu
,0 eliu rik I{e 1= e 0;Dr dju dh mfpr LK[ ;dh fof/ dk Ig&lEcl/ dgr
gA**

(“When the relationship is of quantitative nature, the appropriate statistical
tool for discovering and measuring the relationship and expression it in brief
formula is known as correlation.” Croxton and Cowden)

3 l&yudplA d *itnk ] ™Ig 1Ecl/] fo*y'k.k foftilu pjk d 1Ecl/ dh eldlk ok
eki dgr gh**

BC-204 (Business Statistics)
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(Correlation analysis attempts to determine the degree of relationship between
variables.” Ya-Lun-Chow)

bIh 1dkj diuj d "iCnk €] Mt nk sk viZd jif*k;k Tglubifr e bl idkj fopj.k
djri g fd ftII d e gku oty ifjoru o) idyLo:z i nljh jif*k e Hir ifjoru gku dh
ioflk ilb tirh g] ; ji*k;k Dg&NEci/r dgykrh ght

(If two or more quantities vary in sympathy, so that movements in one tend to the
accompanied by the corresponding movement in the others, then they are said to the
correlated.”—Conner)

bl 1dlj mijiDr ifjHi%wve B Li"V g fd fdUgh nk Ted Jf.k;k e DF&DF ifjoru
giu dh ioflk dk gh Bg&IEcl/ dgr gh

3.2. 1g&ltcl/ d idkj (Types of Corrleation) :
Ig&ltcl/ e[ ;rh futufyf[ir 1dkj dk gk Idrk g—
(i) /uifed VFok ¥2.kRed 1g&lECl/
(i) jy] vif*kd rF cgx.ih 1g&lEcl/
(iii) j[0; vFok vj[in; Tg&lEcl/
(i) /uiked VFok Y2.kted Dg&lEcl/ (Positive or Negative Correlation)—

;in,d pj dieY; c<u ij nlj pj dieY; Hh c< sk ,d pj d eY; % ij nlj
pj dkeY; Hh AV rk bl idkj d Ig&lEcl/ dk Zuked Ng&lEcl/ dgr gA mnkgj.k—

X Y X Y

10 20 15 25
14 22 12 20
16 24 9 16
20 30 7 14
25 32 4 11

tc fdlh ,d pj d eY; c<u ij nlj pj dk eY; de girk gk rk ml %2.kRed
Ig&lEcl/ Hih dgr gA mnigj.k—

X 10 20 30 40 50
Y 50 40 30 20 10

fdlh oLr d eY; ,o0 elx e Y.liked Ng&MECU/ k;k thrk g
(i) Ijy] vif*kd vFok cgx.k 1g&IECU/ (Simple, Partial or Multiple Correlation)—

nk pj eY;k e ;fn Ig&lEcl/ Kir fd;k th, riml ij Ig&lEcl/ dgk thrk gh
vif'kd Bg&lEcl/ e Hn nk pj eY;k dk 1g&lEcl/ Kkr fd;k thrk g] ijir ,d vU; Lor=
dj eY; dk lelok djo) ,o midk TH OfLFj j[ rk gA nk I vi/d pjeY;kd eg;
IglEcl/ cgx.i IghEcl/ dgyikrk gh (ulV % vkio] i kB,(ZJe I el Ijy IglEcl/ Kir

djuk gh)



(iii) J[¥h; vFok v&j[k; 1glEcl/ (Linear and Non-Linear Correlation)—

;fnonk pjk d eg; ifjoru di vuikr fLRj jg rk mI j[i; 1glecl/ dgr gh bl
;InoxkQ 1y 1j vfdrfd'k t, ri; ,d ljy jLkde i ir dekA fn nk pj evY;k
e ifjoru di vuikr lelu jg rk bl idi d IgIEcU/ dk v&j[ih; vFok odj[k;
Igltcl/ dgr gh

mnkgj .k %

(i) j[; Iglecl/ %
X 3 6 9 12 17 23
Y 4 8 12 16 6 9

(iiy V&j [0 TglEcl/

3.3. 1g&ltcl/ dk eglo (Significance Correlation) :

0;logifjd thou e o IK[;dh e Ig&lEcl/ flYdir (Theory of Correlation) dk cgr
eglo gh Ng&IEcl/ Wik wifFkd rFi 0skikjd BeL;kvk di foy'l.k oKifud - 1 IEHo
ok thrk gA b1 ;fn ge fdlh ,d pj dk eY; Kir gk rk nlj db vuikr yxk;k t& Idrk
gh mnigj.k d fy, ;fn wviidk fueu led fn, t, ,0 ; dgk t, fd ;fn eY; 50 ifr fdyk
gk rk ekx Kkr djk rk wki dk

Price per kg Demand in kg
10 100
20 50
30 35
40 25

mkj yxHx 20 kg d VEB&ikE gixk ;g vkiu fd 1 idkj Kir fd;k \ Tg&IECU/ Hjk
b Vifd o 0;kikjd {k e bldk cgr vi/d eglo gh IK[;dh e Hi irlixeu
(Regression) ,0 forj.k&wvuikr (Ratio of Variation) Hit 1g&f1¥4r 1j vi/kfjr gA blld
virfiDr thou d iR;d {i e bldk eglo gh MKDVj Hi jix d cij e tiudkjh ikir dju
d fy, lg&lEcl/ dk 1;kx djri gh
ulLotj (Neiswanger) d *iCn bl cir dk vij vi/d Li"V djr gh mud vulj]
M1g&IECl/ fo"y'k.k VifFid 0500k ok Be>u e skxnku nri g fo'k'k egloi .k pji] ftu
1j vi; pj fullj djr g] dk [iktu e Dgk;rk nrk g] VRCHL dk mu BEcU/Zk dk Li'V
djuk g] feul xMcMh 1Qyrh g rfik m mu mik;k dk 1>ko nrk g feud Hjk fLRgrk yiu
okyh] *kDr;k iHioh gk Idrh gh**

34. IglEcl/ Kkr dju dh jhfr;k (Methods of Determining Correlation) :
IglEcl/ Kir dju dh ie[k jifr;k futufyf[kr g—

BC-204 (Business Statistics)
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3.4.1.fcln j[k; jhfr;k (Graphic Methods) :

3.4.1.1. fofki fpk ;k fc[kjk fp= ;k fcin fp# (Scatter Diagram or Scattergram
or Dot Diagram)

3.4.1.2. /Ky .k fcin j[kh; jhfr (Simple Graphic Method)
3.4.2. Xf.krh; jhfr;k (Mathematical Methods) :

3.4.2.1. dkyfi; lu dk IglEcl/ x.kd (Karl Pearson’s Coefficient of Correlation)

3.4.2.2.fLi;jeu dk vuflFkfr IglEcl/ x.kd (Spearman’s Rank Coefficient
of Correlation)

3.4.2.3. Ixkef fopyd x.kd (Coefficient of Concurrent Deviations)

3.4.1.fcin J[k; Jhfr;k (Graphic Methods) :

thifd ue I Li'V g fd bl fof/ e BghEcl/ xki Hjk Kir fd;k tri gh bl ox
e e[;rh ni fof/;k g fudk o.lu bl id g—

3.4.1.1. fo'k'k fpk ;k fc[kjk fp+ ;k fcin fp=k (Scatter Diagram or

Scattergram or Dot Diagram) :

;0 ,d ljy ,o0 vid'id rjhdk gA bl 1 fo{ki fp cutu d fy; xki 11 ij Lorl

pj (independentvariable)d X-VAk (X-axis) 1] rFk Vitdr pj dk Y-v{k (Y-axis) 1]
fn[};k tri gh bl 1dlj fEru in&;Xe (Paris of values) gix mru gh fcln vidr fd; &;xA
fCUn dkb u dib vikdlj cuk;x ,0 blh viZij 1 gh 1g&BEcU/ Kir fd;k &, x4 bl fof/
& 1g&IEcl/ dh fn"ik (Dlrectlon of Correlation) Kkr fd;k €& Idri gh bl

Ig&IEcU/ dk vuelu fuku <x I yxk;k tirk g—
® ®
[ ] [ ]
[ J [}
[ J [ ]
[ ] [ ]
[} [}
r=+1 r=-1
PY ° [ [ J
[ ] (] [ ] [ J
[ J ® [ [ ]
[ J o [ ]
[ ] ° L]

Positive Correlation
(High Degree)

Negative Correlation
(High Degree)



Positive Correlation
(Low Degree)

bl fof/ dk e[; nk'%
VPNh rjg Kir ugh dj IdrfA

;09 fd ;g Ig&lEcl/ dhe

BC-204 (Business Statistics)

Negative Correlation
(Low Degree)

3 (Degree of Correlation) di

3.4.1.2. lk/kj .k fcln j[kh;

Absence of Correlation

Jhfr (Simple Graphic Method) :

bl jifr 1 Hb led (data) dk xkiQ ij 0;Dr fd;k thrk gA 1j v X-v{k (X-axis)
1j @e 1[;l] de [kpile;] LRku wvifn dk fy;k th; x4 nkuk pjk (variables) dk Y-v{k

(Y- axis) ij fy;k t

n[ik tk;xk fd fdl idkj dk BglEcl/ nkuk Jf.k;k e

olN fu,e 0—

th;xid bl 1dkj nk o@k dk fuek.k gixid vc bu ok d wi/ij 1j o ;
Ik;k thrk gA bu 1ECU/ e futufyf[kr

(a) ;fn nuk o@ ,d gh "k e c<r ;k AVr gk rk ZuiRed IglECU/ gixkh (Positive

Correlation)

(b) ;fn nkuk Jf.k;
th, XA (Negative Correlation)
(c) ;fn nku
J9 g sk foijir 'l e

Correlation)

k ol o@ foijhr

ko@k d clj e L1"V #i 1 o)N ugh dgk &
rk o eluk th;xk fd dib Ig IEcU/ ugh ik;k

tepyrgr

rk Y2.ihed IglEcl/ ik;k

Idri fd ,d gh fin"lk e €
thrid (Absence of

Example : From the following data find our correlation using graphic method.

Roll No. 1 2 3 4 5 6
Marks in Statistics 52 56 54 60 58 62
Marks in Accounts 51 57 55 62 56 62
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Solution. 1gy Xki{ cuk;k &k;xk

62 i §
60} /
st //
56 ﬁ\ /

AN

Marks in Statistics and Accounts

54
52 /
50
1 2 3 4 5 6
Roll No.
Marks in Statistics

Oremmee - Marks in Accounts

bl xki 1 Li"V g fd niuk o@ ,d IiF ,d gh fn"lk dih vij py jg gh vrh (Positive
Correlation) ik;k X;k gA

3.4.2. xfkrh; Jhfr;k (Mathematical Methods) :

fcln j[; jhfr;k I ge ;g rk Kir gk tirk g fd 1glEcl/ /uiked g VFok %2.kRed
1j ;9 Kir djuk fd ;g fdruk ZuRed VFok ¥2.iRked g] dfBu gh xf.krh; jifr;k Hjk
; Kir fd;k & 1drk gh

(Thus mathematical methods are able to tell us both the degree and direction of
correlation)

quufyf[rjfr' xt.krh; jifr;k g ,0 bue I Icl igy diyfi; lu jifr di o.lu
fd;kx;k gh "K'k gifr;k dio.lu vxy 11B e fd;k x;k g fEL T correlation-11 dk uke fn;¥
X; gA
(i) Karl Pearson’s Coefficient of Correlation
(ii) Spearman’s Rank Coefficient of Correlation
(iii) Coefficient of Concurrent Deviations

3.42.1.dky fi;lu dk IglEcl/ x.kd (Karl Pearson’s Coefficient of
Correlation) :

dky fi; lu fof/ gk DglEcl/ dh x.kuk bl Tdkj dh &, xh—
(@) 0;fDrxr J.k (Individual Series)
(b) 1R; {k fof/ (Direct Method)A

bl fof/ e nkuk pjk d IgIEcU/ IekUrj elé; (Arithmetic Mean) I fy, X, fopyuk
(deV|at|ons)d ;ix djol Kir fd;k thri gA ble futufyf[ir e 1 fdlh Hh B=k dk 1;kx
fd;k ¢ Idrk g—



BC-204 (Business Statistics)

_ Co-variance of X and Y
SySy

Sy9

%o—variance of X andY =
N g

&

SX
rk r= oo
Ns,s,

(xand y dk formula fy[ku ij)

Sxy
r=
2 2
N[ [SY2
N N

Sxy

vrh bue 1 fdlh Hh 1=k dk i;kx fd;k € Idrk gA
Example : Co-variance between X and Y is 6 and Standard Deviation of X is 3 and

of Y is 2. Find Correlation.

Soluti Co-variance of X and
olution. r=
SxSy

& _,
=327

r=1. Ans.

Example : Given : Number of pairs of observations of X and Y series = 15
X =25,s5,=3.01

¥ =18,5,=303

Summation of products of corresponding deviations of X and Y series = + 122.
Calculate the Co-efficient of correlation between X and Y series.

_ Sdxdy
r= Ns,s,

.
~ 157 301" 303

122

~ 13681

=+.89. AnNS.
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B.Com. Part-11 (BC-204) Example : From the following data and Correlation.

Solution. X 2 4 6 8 10 12 14
Y 3 6 9 12 15 18 21

X-X Y-Y
X X x2 y y2 Xy
4 -4 16 6 -6 36 24
6 -2 4 9 -3 9 6
8 0 0 12 0 0
10 +2 4 15 +3 9 6
12 +4 16 18 +6 36 24
14 +6 36 21 +9 81 54
Ex =56 0 112 84 0 252 168
N=7 Sx? Sy Sy? Sxy

Icl igy Xand Y Kir fd;h &, x4

X Y—S_X
TN
SX =56

N=7

Y—§—8

==

_  SY

Y ==, SY=84,N=7
N

—%—12

===

bld cin x,0 Y I fopyu (deviations) Kir fd;k €k, xk fell x,0 ydk eY; Kir
gist k XA d'sck Sx2, Sy2 vij Sxy di elu Kir fd;k t;xiA

bld cin futu 1=k dk 1;kx djo) BglEcl/ Kir fd;k ;X

Sxy

V(Sx? - Sy?)

168

J112 - 252
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Example : Find Karl Pearson’s Coefficient of Correlation. Take deviation from the

_168
"~ 168

r=+1. Ans.

actual means 52 and44 respectively.

X | 44

46

46

48

52

54 | 54

56

60

60

Y | 36

40

42

40

44 | 46

48

50

52

Solution. bl 1°u e Icl igy Y J.h di ,d vKir eY; Kir djuk gixia

We know

ve Uk ifu igy th fd;k X

oS
Y_N

Sy=36+40+42+40+x+44+46+48+50+52=398 +x

Y =44 (given)

N =10

oS
Y_N

440 =398 +x

398 + x

N

440-398 =x

42 =x

X [ X=X| Xx2 Y |Y-Y | Y2 Xy
44 -8 64 36 8 64 | +64
46 -6 36 40 ! 16 | +24
46 -6 36 42 -2 4 +12
48 ! 16 40 -4 16 | +16
52 0 0 42 -2 4 0
54 +2 4 44 0 0 0
54 +2 4 46 +2 4 +4
56 +4 16 48 +4 16 | +16
60 +8 64 50 +6 36 | +48
60 +8 64 52 +8 64 | +64
0 | 304 0 | 224 | 248

Sx SX2 Sy Sy? Sxy

B Sxy
s sy?)

BC-204 (Business Statistics)
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B.Com. Part-1l (BC-204) "

" J304” 224
=.95 Ans,
y% fof/ (Short-Cut Method)

tc olLrfod lellrj elé; (Actual Arithmetic Mean) fHlu (fraction) Wk, rk iR;{k
fof/ dk 1;kx dju e dfBukb virt gh bl dfButb 1 cpu d fy y% fof/ dk i;kx fd ;¥
rk g ftle fopyu dfYir ele; dk 1;kx djo) Kkr fd;k thrk gA bl fof/ 1 futu I+

dk i fd 3k trk gh
_ N Sdxdy — Sdx - Sdy
— INSdx2 - (Sdx)? \/NSy? — (Sdy)?
Sdx - dy — Sdx — Sdy
or r= N
\/dez _ (8997 oo (SW)?
N N

bu B4k e Sdxdy = Sum of the products of deviations of X and Y series when
deviations are taken from assumed mean

Sdx/Sdy = Sum of the deviations of X/Y Series from its assumed mean

Sdx%/Sdy? = Sum of the squares of the deviations of X/Y series from its assumed
mean

N = Number of Pairs

Example : Calculate the coefficient of Correlation between the values of X and Y
given below.

X 78 89 97 69 59 79 68 61
Y 125 | 137 | 156 | 112 | 107 | 136 | 123 | 108

J.lh X J.hy fopyu
X dx/78 dx? Y dy/123 dy? dxdy
78 0 0 125 +2 4 0
8 +11 121 137 +14 196 154
97 +19 361 156 +33 1089 627
-9 81 112 -11 121 ]
59 -19 361 107 -16 256 301
79 +1 1 136 +13 169 13
68 -10 100 123 0 0 0
61 -17 289 103 -15 225 225
N=8 -24 1314 8 2 2060 1452
Sdx Sdx2 N Sdy Sdy? Sdxdy
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ukV % fopyu acrual mean d VkB&ikE yu I X.fuk de gixhk

N Sdxdy — Sdx.Sdy

"= NSOXZ — (Sdx)? /NdSy? — (Sdy)?

8" 1452 — (- 24).(20)

" B 1314 - (- 24)? JB" 2060 (20)?

~ /10512 - 576 /16480 — 400

11616 + 480

12096

~ /9936 /16080

r=+0.956. Ans.

Example : From the following data calculate. Coefficient of Correlation bewteen

age and playing habit.

Age group No. of Employees No. of Regular Players
20-30 25 10
30-40 60 30
40-50 40 12
50 -60 20 2
60-70 20

Solution. ukV ¥ bl i"u e ge vk; ,0 depifj;k dh [kyu dh vinr dk IglEclek
Kir djuk gh vk; dk X eluk t,xk ,0 vi; dk vilr (mid-value) fy [k €, x4 bl idlij
xdkeY; @e'h 25, 35, 45, 55 rFk 65 Vi;xiA [kyu dh vinr dk v eluk &, xk ,0 bl Kir
djuk gixid bl fdlIh Dell; Tk d viZlj 1 Kir fd;k th, x4 bl i*u e ge ifr 100

eluxA ; bl idk Kir fd;k €, xd

No. of Employees

No. of Regular Players

% of Regular Players

25
60
40
20
20

10
30
12

10/25 x 100 = 40%

30/60 x 100 = 50%

12/40 x 100 = 30%
2/20 x 100 = 10%
1/20 x 100 = 5%

vrh futu dk IglEcl/ Kir fd;k t,A

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) Hint:

X Y x eal5 , Oy esso dls
25 40 assumed mean ekius |
35 50 Sdx =0
45 30 Sdx =-15
55 10 Sdx2 =1000
65 5 Sdy? =1525

Sdxdy = - 1100

N =5

Ans. 904

"k viu vk djA

'k vxy 1B e cri;k x;k gA

0;fDrxr J.1h dh rjg oxiNr J.k e Hh BglEcl/ Kir fd;k & Idrk gh bl idlj
d i'u e it;d ox dh vioflk (frequency) dk IECI/ nkuk pjk (variables) I ghrk gh

bl idkj d i"uk e futufyf[kr 1=k dk 1;kx fd;k thrk g—

N Sfdxdy — Sfdx - Sfdy

N Sfdxdy —

r=
JNSfdx2 — (Sfdx)2 /N Sfdy? — (Sfdy)?

Sfdx - Sfdy
N

) \/Sfdxz _ (Sfdxy? \/Sfdyz _ (Sfdyy?
N N

oxiNr J.Ih e rifydk cuku dh fof/ fubufyf[kr g—

@) xo YJf.kkd ee; fcin Kir djk o dfYir ele; ydj fopyu Kir djk ftlg
dx 0 dy Hjk fn[lvid

(i) dxo dy I Fdxo FdyKkr djk fi)j tiMdj SFdx 0 SFdy Kir djtA

i) bIh idkj SFde o SFdy? Kir djis

(iv) fiQj ik;d di'B e ftle Fdh value ni gk Fdxdy Kkr djiA budk ;kx dju 1
SFdxdy Kkr djiA

(v) blo) cin B dk i;kx djo) Bg&lEcl/ Kir fd;k th Idrk g
futu 1'u e ;g fof/ Li"V girh g—

Example : Calculate the coefficient of Correlation between the ages of 100 mothers

and daughters.
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Age of Daughters (X)

Age of
5-10 | 10-15 | 15-20 | 20-25 | 25-30 | Total
Mothers
15-25 6 3 — — — 9
25-35 3 16 10 — — 29
35-45 — 10 15 7 — 32
45-55 — — 7 10 4 21
56 - 65 — — — 4 5 9
Total 9 29 32 21 9 100
Solution.
X 5-10(10-15|15-20|20-25| 25-20
mv 7.5 125 175 22.5 27.5
Y Mv | dy/dx | -2 -1 0 +1 +2 fdy | fdy2 | fdxfdy
24 6
15-25|20 | -2 6 [24 3 6 — — — 18 36 30
6
25-251| 30 -1 6 [16 0 — — -29| 29 22
3 16 10
35-45|40 | +0 — 0 10 10 — 0 0 0
10 15 7
45-55 | 50 +1 — — 10 10 8 21 21 18
7 10 4
3 20
55-65| 60 | +2 — — — 4 & 5 20 18 36 28
Total 9 29 32 21 9 8 122 98
fdx | -18 | - 29 0 -21 | +18 Sty Sdy? | Sdxdy
Sdx
fdx 36 29 0 21 36 Sdx?
fdxdy | 30 22 0 18 28

N.Sfdxdy — Sfdx.Sfdy

r=
JN.Sfdx2 — (Sfdx)? /N Sfdy? — (Sfdy)?

IECR,
"= 12136 =~
r=+0.302 Ans.

100" 93— (- 8) (- 8)

- 100" 122 - (- 8) /100" 122 (- 8)

9800 - 64

~ 12200 - 641220064

9736

1213612136

BC-204 (Business Statistics)
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fLi;jeu dk vuiflFfr Igltcl/ x.kd (Spearman’s Rank Coefficient of
Correlation) : bl jifr dk ifriknu ik fLi;jeu u fd ;i bl fof/ dk i;kx ml le; vidd
mi;Dr eluk tirk g tc rF;k di I[;Red (Quantitative) eki IHo u gk ,0 mig Pe
(rank)d vullj gh j[ € Idrk gid mnigj.k d fy, Hnjrk dk vdk d LFu ij @e nuk
vi/d mi;Dr joxid bl idlj cfverk di Hh fuf*pr @e €l iRe] f}rh; bR;Kn nuk vigd
mi;Dr djxiA

bl fof/ 1 lg&lEcl/ Kir dju d fy, fuku f@;k di &, xi—

(i) Icl igy @e (rank) Kir fd, th;xA (ukv ¥ st 1°u 1 agy 1 gh @e fn;kox;k
ok fiQj Kkr dju dh viko" ;drk ugh gixit) nkuk Jf.k;k e Icl vi/Zd vidij oky eY; dk
1mll de oty dk 2,0 ml1 Hh de oty eY; dk 3@e fn;k t,xik ;g dk; blh 1dij
fd ;K T xih

mnkgj .k % futu ink dk @e inlu djiA

| x |10 | 7 | 6 | 12 | 8 | 16 | 3 |

gy Il Icl cMivd 16 gh vrh bl @e 1fn;k t, x4 mud cin vd 12 virk
gh bl @e 21fn;k t,xk bIh dk; dk cljéclj fd;k t, xid

X Rank
10 3
5
8
12 2
8 4
16 1
3 7

;in Jdh e dib ingh skmll viZd clj vk &, rk mudk @e nu dh fof/ e olN
ifjoru djuk iMrk gA lelu vidij d ink dk e Kir dju d fy, mudh @elk feyu
oty @ek dk vklr Kir djuk gixk €k fd futu mnigj.k 1 Li"V gh

mnkgj .k % fuku ink dk @e inlu djA

[ x [sfJwf7r]sf2]of7]6]1]

gy % ble iFe LR 10vd dk illr djxi] D;kfd og Icl vi/d gh @e I1[;k
2blo) cin 7 dk 1kir gixiA bld cin 7 nk clj vk jok gh vri bldk @e 1[;k 30 4dk
vilr gk &k, xid

bl 1dkj bu nkuk dk 3,5@e Tkr gixid bld cin 6 dk e I[;k5nh th,xh u fd
4D;fd 6 1 vi/d 4vd (10,90 2clj 7) gA bl di cljéctj fd;k t,xk o @e bl idl
OhxA



X 3 10 7 3 2 9 7 6 1
Rank | 6.5 1 3.5 6.5 8 2 3.5 5 9

mnkgj .k % fuku ink dk @e inku djiA

| x|1w0] 6|7 |6 |5][6]4]3]4]12]

X Rank

gy b 10 2

6* 5

7 3

6* 5

B 7

6* 5

g 85

3 10

g 85

12 1

_4+5+6
3

**plo] cin 5dk @e I[;k 7nh t,xh] D;kfd 51 vi/d 6 vd gh

8+9
2

*%*

=85

(i) x .k ,0 Y J.lh o) Dek d Wkdj @ellrjk d wUrj (Rank Differences) Kir

fd, tir g ,0 D }jk 0;Dr fd;k thrk gh
ukvV % sd Ino *W; gixk vU;Fk ve rd d di; e dib xyrh gh
(iii) D dk ox dj D2Kkr dj ,0 &M n bl SD2Kkr gk &, xK

(iv) fi(j futu D= (formula) dk i;kx fd;k € o IglEcl/ Kir fd;k €, x4
_ ., 6sdz ., _, 6Sd?
rk_l_Nf“—N krk=1 N(NZZT)

rk = Rank Correlation Coefficient
SD? = Total of squares of Rank Differences

N = Number of pairs of items

ve ,d ljy i'u fd:k ti,x ftle eY; Ic/h dib diBub ugh gt

Example : Calculate the Coefficient of Correlation from the following data using

the method of rank differences.

X 75 88 96 70 60 80 81 49
Y 120 | 134 | 160 | 115 | 110 | 140 | 142 90

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) Solution.

X Rank of X y Rank of Y | Rank difference | Squares of
(Rx) (Ry) Rx - Ry(d) difference (d?)
75 5 120 5 0 0
88 2 134 4 -2 4
96 1 160 1 0 0
70 6 115 6 0 0
60 7 110 7 0 0
80 4 140 3 1 1
81 3 142 2 1 1
49 5 90 3 0 0
0 Sd?2 =6
2
rk=1- 65d
N3-N
rk=1- 6 6
6% -6
rk = _‘]__i
504
rk=1-0.07
rk=.93 Ans.

leku eY; Lc/h dfBukb % €c Hh nk sk nk I vi/d eY; lelu vir gk rk e
(rank) Kir dju e rk dfBulb wirh gh g] ijur DiF&NIF 1g&lEcl/ Kir dju d 1= e
Ho 1°i/u djuk iMrk g tifd futufyf[kr g—

é 1 1 u
HSD2 +-—(m3—m)+-—(m3—m)+Ya
M M MMy

og

rk =
N3-N

og mmu ineY;k dh I[;k g ftud @e lelu g ,0 1/12 (m3—m)mruh clj vk, Xk
ferun ckj 1j eY;k dh B[k cjicj jom
; fUEu mnigy.k 1 LIV g—

Example : Following are the marks obtained by the studetns in Accountancy and
Statistics.

Calculate Coefficient of Correlation between them by Rank Method.

Accountancy | 45 |56 39|54 | 45|40 (56 |70|30 |36
Statistics |40 |36 |30 |44 |36 |32 |75|42|20|36
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Solution.
Marks in Accountancy | Rank | Marks in | Rank D D2

X Rx | StatisticsY | Ry

45 55 40 4 +15 2.25
56 2.5 36 6 35 12.25
39 8 30 9 -1 1.00
54 4 44 -2 +2 4.00
45 5.5 36 6 -05 50.25
40 7 32 8 -1 1.00
56 2.5 75 1 +15 225
70 1 42 3 -2 4.00
30 10 20 10 0 0.00
36 9 6 +3 9.00

SD =0 | SD? =36.00

nkuk Jf.k;k e oN ,d lelu ink di fujioftk gb gh v 1 e 1/12(m3 - m) di
lek;ktu fd 3k, xk niuk Jf.k;k e 1 iujioflk 3ckj (2¢ij xe ,0 ,dclj Ye) ghg
ri ; lek;ktu 3dc fd;k i, xi4

6€SD +E(m3 —m)+12 (m3 —m)+1—(m3 _m)H

rk = 1-
N3 -N

s 1 1 1 v
6536+ (22-2)+ (22-2)+ (3 -3),
rk=1— g’ ALY AL T

103 -10

6§ss+ += +2
1000 - 10
6" 39

990

234
990

=1-234/990
=1-0.236
=0./764. Ans.

3.4.2.3. Ixkeh fopyu jhfr (Concurrent Deviation Method) :

bl jifr Jjk BglEcl/ dh fn®lk ,0 ekk nkuk dk Kku ghrk g ijur bidk i ;kx vigldrj
mih le; fd;k tirk g tc el dh vud 'l dk vi/d egRoi.k eluk x;k gk bl jhfr
e futu x.lu fd;k i;kx e ykb t,xm

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) (i) 1k;d J.lh e vxy in&lph dh mb 1 fcYoly io (Previous)d in eY; 1 ryuk
dh th,xwh ;fneY; de g rk (=) vi/d g ri (+) ,0 ;fn cjicj gk rk (= ;k 0) dk 1;kx fd ;K
Tk, XK
bl f@ e ,d cir dk ¢;lu jg fd fopyuk (Deviations) dh 1[;k oly in&;kek e
,d de gxh

(i) X ,0 YJf.k;k d fopyu fplgk d wviZkj ij Ixieh ioflk Kir oh t gA ftu
in ;lek e ,d NiF of¥4] def ;k cjkcih joh g] mid lieu (+) dk fplg yxi;k Ehrk gA
(iii) oy (+)d fplgk dk ;kx fd;k tirk g ,0 ml ¢ Hjk 0;Dr fd;k thrk g

(iv) IglEcl/ Kir dju d fy, fuku b= dk 1;kx fd;k thrk g—

g. = Coefficient of Concurrent Deviations
C = Number of Concurrent Deviations
N = Number of Pairs of Deviations

Example : From the following data calculate Coefficient of Correlation using
Concurrent Deviation.

X 90 96 80 85 15 72 80 90 | 105
Y 60 65 66 72 72 72 80 30 70

Solution.
Direction of Direction of
X change in X Y Change inY Dxdy
(Dx) (Dy)

90 60

96 + 65 + +
80 - 66 + -
85 + 72 +

85 = 72 =

72 - 72 = -
80 + 80 +
90 + 30 - -
105 + 70 + +

yo= + +(2c-n)
y

1
I+

[+ (275 8
3
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=+5. Ans.
3.5. fu/kj.k x.kd (Coefficients of Determination) :
IghEcl/ x.id i ox fu/ij. x.lid dgyirt gh bl fopyu x.iidl Hi dgr gh bl

1dlj Coefficient of Determination = r2,

fuZkj.k x.kd 1 ;g Kir fd;k tirk g fd fdlh ,d pj (variable)d eY; 1 giu oty
ifjoru e fdruk ;kxntu nlj pj d |fjoru n jg gh mnigj.k d fy, mit (Y),0 ;0 (X)
e Igltcl/ dh el +0.8 1k xb rk fuZkj.k x.kd 0.64 gixid (r2=(0.8)2-0.60)A bl dk
VF ;g gvi fd mit e 64 ;k 64% ifjoru o'l d dij.k o "K'k 36% ifjoru wi; dij.k
I g,A

vrige ;g i< Idr g fd fdlh Hi pj e giu oky ifjoru dk nk Hikxk e civk t

Idrk g—

(i) Li'vidj.k 1 1j.k (Explained Variance)— ; , Ik ifjoru g tk fd nljk pj Li'V
dj jok g] tl fd mnigj.k e cri;k x;k g fd 14% o'l Li'V dj jgh gA

(i) vLi'Vhdj.k 11j.k (Unexplained Variance)—; ok ifjoru g tk nljk pj
(Variable) L1"V ugh dj joit €lk fd mnigj.k I Li"V g fd ifjoru mit e vi; dijdk I
g.hA

Li'vhdj.k T 0kj.k dk elu gk fuZkj.k x.kd 1 fd;k thrk gA
3.6. Igltcl/ ,o0 dk;&dkj.k Ic/ (Correlation and Causation)

Igltcl/ ; dk'&dkj k 1ECU/ e oN criu I 1gy nkuk "iCnk ok vF wiuk vio®;d
Ig&ltcl/ d clj e cri;k th pdk g] di;&dij.k dk vr g fd ,d pj dij.k gk ,0 nljk
pj mnigj.k d fy, VPNI CJIrg dij.k g ,0 VPNh mit gluk iHioA

Ig&lEcl/ rk el nk ;k viZd pjk d eé; ik, thu oty BEcl/ dh eldk dk crirk
g dk;&dkj.k dh vij dib Tolr ugh djrid ;fn IglEcl/ dk eY; vi/d vk t, ri dHh

ugh etud fd mue dk;&dij.k IEcl/ Hn vi/d gixi] og rk vi/Zd gk Idri gA mnigj.k
d futu ledk dk n[i—

Table : (Not the actual data)

Year 1982 | 1982 1983 | 1984 | 1985 | 1986
No. of Automobiles 70 | 100 | 140 | 200 | 400 | 650
No. of Accidentsin Japan | 35 | 49 | 72 | 301 | 251 | 330

ledi di n[kdj dgk th Idrk g fd Hijr e Automobilesdh I[;k crk jgh g ,0
;0 Accidentsdh I[;k Hi c< jgh g ,0 ;i bldk IglEcl/ Kir fd;k &, rk vil&ikIA

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) v niuk dk wvii I e yxHix 1o ZuiRed IglEcl/ ik;k x;K] 1jUr ble ;g v ugh fy;k

Fik fd bue dk;&dkj.k REcl/ Hh gk Hiyk Hijr e Automobllesd c<u 1ij Japan
Accidents fd ;4 vri bue wviil e dib dk;&dkj.k IEcl/ ugh gh

db clj ,Bken[ik x;k g fd dk;&dij.k 1EcU/ u gir g, Hh BghEcl/ ik;k x;k gh
bld dij.k bl 1dlj g—

(i) BglEcl/ dk ek 1;kxo™ ghuid

(ii) IglEcl/ dk fuj.kd ghukh

(iii) nkuk pj wjLij fd b vU; pj I ifrf@sk dj jg gik

vrh Correlation does not mean causation it may mean causation.
4. Bkjk™k (Ssummary) :

[ ;dh e Dg&lEcl/ ok T1¥4r cgr gh egloi.k gh tc ,d pj e ifjoru gl
ij mIh in*ik e dk foijir fn*lk e 1fjoru gk rk ;g ekuk tiri g fd niuk pjk e Tg&lEcl/
gh nk "l e ifjoru giu 1j BglEcl/ Zuiked girk g vkj foijir fn"lk e ifjoru g ij
;0 Y.k ghrk gh Ig&IEcU/ el;r;k riu 1di dk gkrk g—(i) /uiRed VFok ¥2.lRed]
(i) Ijy] wif*kd rFk cgx.ih RglhEcl/] Gii) j[ih; rRk vj[ih; 1glEcU/A 0;kogifjd thou

o If[;dh 1 ;g BEcl/ fl¥%r di cgr egho g] bld Mgk wifRd rFik 0;kikfjd
lel; kv dk fo"y'\.k okaud 1 1 fd;k tirk g 1g&0Ecl/ dk Kir dju d fy, e[;r;k
fuku fof/;k dk 1;kx fd;k thrk gh (i) fofk fp fof/] (ii) /K .k fcin j[; jfr] Giii) dky
fi;jlu dk IglEcl/ x. d] (uv)le,Jeu dk vufLFifr IglEcl/ x.kd o (v) Ixieh fu/
kj.k x.kd 1 ;g Kkr fd;k thrk g fdlh pj d eY; e g oky ifjoru e fdruk ;kxnku
nlj pj d ifjoru n jg gA Ig&IEcU/ dk; &dij.k dh vij dib Idr ugh djriA

5. ILrkfor iLro) (Recommended Books) :

(i) Introduction to Statistics — by Dr. R.P. Hooda
(ii) Statisical Method - By S.P. Gupta
(iii) Business Statistics - by S.C. Sharma, R.C. Jain

(iv) Business Statisics - by Oswal, Aggarwal Sharma

6. vH;kI d fy, 1'u %
@ Mg&IEcl/ dh ifjHk nift, vij IK[;dh fo"y'k.k e midh egUik dk foopu

dift,A

@ 1g&lEcl/ Kir dju dh foftkiu fof/;k dh 0;k[ ;k dft,A

®3) Ig&IEcU/ dh el-lk o idkj D;k&D;k g \ dky fi; lu dk Ig&lEcl/ x.kd ofl
iflr fd;k tri gh

@ futufyflir ij Vi fyf[i,—
(i) IglEcl/ dh ekl

(ii) fo{li fp4
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(i) fu/lj .k x.kid

(iv) IEHK; foHe

(5) Find the Coefficient of Correlation between the values of X and Y from the

series given below :

X

78

89

97

69

59

79

68

61

Y

125

137

156

112

107

136

123

108

Use 69 as assumed Mean for X and 112 for Y.
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B.Com. Part-Il (BC-204) B.Com. Part-11
.Com. Part-

Paper - BC-204 : Business Statistics Revised By : Dr. Heera Lal Sharma

Lesson No. : 6

Regression Analysis

Ijpuk (Structure)
1. ifjp; (Introduction)
2. mi"; (Objective)
3. fo'k; dk iLrridj.k
31 irhixeu dk v ,0 TfjHE%
32. irfixeu fo'y'k.k dh mi;kixrk
33. 1g&lEcl/ ,o ifrixeu e virj
34. j[ih; i1riixeu
341 irhixeu j[k,
34.2. irhixeu jlkvk d dk;
34.3. irtixeu j[kvk dh jpuk dh jhfr;k
34.4. irtixeu leidj.k
35. irhixeu x.kd
353. irhixeu x.lkdk dk ciext.krh; eki
35.2. irhixeu x.kdk 1 Iglecl/ x.kd dk fu/ij.k
353. Irfiixeu x.kdk d x.k
36. vuefu dh iekr =V
4. Ik
5. ilrfor iLro{

6. Vikecl/ d fy; i'u
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1. ifjp; (Introduction) :

Ig&lEcl/ dk fl¥r nk pj eY;k e BEcU/k dh ellk ,0 fn™lk dk crirk g] ijUr
bl ;g Li"V ugh grk g fd diu&lk pj dij.k g (cause) g rrk diu&lk pj Ifj kke (effect)
oA dij.k ,o ifj.ke Bc/ dkLi'V i 1 0;Dr dju d fy; irhixeu fo'y"f.k dk 1;kx
fd;k thrk gA ;fn ge ;g tiuu d bPNd gk fd ,d J.lh d fd I fuf*pr eY; d wielj
ij Viidr J.h d rillolnh eY; dk lollke vuelu D3k g rk ge irtixeu fo"y'k.k db
Bok; ri yuh gixth mnkgj.k d fy, ;fn foKkiu ,o0 fod; e 1g&lEcl/ LFfir gk tirk g
rk ge fokkiu dh ,d nh gb fuf*pr ekl ij fod; dk vuelu ifrixeu dh Igk;ri 1 yxk
Idr g

2.Mi"; (Objectives)
bl wve;k; dk ve;k; dju d i'plr vii ;g tu Idr g fd

@ ,d J.hdfdlh fuf*pr eY; d viZlj ij vifdr J.h d rRlolnh eY
(corresponding value) dk lollke vuelfur eY; D;k ghxid

(i) wifrkd] 0;lolif;d o lielftd {i& e fofHiu Avukvk d eke; HBEcl/k di
fo"y'k.k djuih

@iy wi/fud le; e irtixeu fo"y'k.k dk mi;kx Toluelu ;k wviro'.k ,o cfgo™.k
d midj.k d z1 e djuiA
(iv) dij.k ,o ifj.lke REcU/ dk Li'V 1 1 0;Dr djuié
3.fo%; dk iLrrhidj.k (Presentation of Contents) :

3.1. irtixeu dk vFk ,o0 1fjHK'kk (Meaning and Definition of Regression) :
"ICndk*k d vullj irtixeu fel leld;.k Ho dok thrk g dk vFk g—ihN gVuk (Act of
going back on retuning back) bl dk ToiFke 1;kx dj ifl 1 XkYVu (Sir Francis Galton)
ik viu y[k “Regression towards Mediocrity in Hereditary Stature” € fd;k Fid viu
bl y[k e migiu Li"V fd;k fd Dkell;r 0;fDrxr Aplb;k dk >dio vklr Aplb dh vij

rk g] mid vullj]

@) YEc firkvk d 1= Hh yEC gir gA

@) NV dn d firkvk d 1= Hh NIV gir gA

Giiy yEc firtvk d 1= db vilr Apib mud firkvk dih vilr Aplb 1 de girh

g rFk
(v) NV dnd firtvid i dh vilr Apko mud firevk dh vidr Apib 1 viéid
gkrh gA
4 0;fDrxr Aplb;k dk >dio viklr Aplb dh vij giri g ,0 bl ioflk dk gh
migku irhixeu dk uke fn;HA
IfjHK'Y, (Definition) :

irhixeu dh e[; ifjHk%, futufyf[ir g—
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B.Com. Part-11 (BC-204) @) ,e-,e-Cy;j d wvullj] Mey bdib;k d -i e nk ;knk I vi/d pjk d
iijLifid vilr IEcl/ e eki dk ifrixeu dgk tirk gt
“Regression is the measure of average relationship between two or more
variables in terms of the original units of data.”
) g'% d "iCnk €] Mirhixeu fo*y"k.k nk sk nk I viZd pjk d IEcl/ dh iNfr
0 eldk dk eki djd HK'th vuelu dh {kerk inku djrk gk
“Regression analysis measures the nature and extent of the relation between
two or more variables, thus enables us to make predictions.”
(iii) kjk leu d vullg] Mok sknk 1 vi/Zd di;é&dij.k IEclZk 1 Ict/r pjk d
; 1Ecl/ Kr djud fy nk jhfr VRl L0 0;koli;d "/ 1 WR;f/d
i; Dr dh tirh g] iriixeu fo"y'l.k dgyirh gt
One of the frequently used techniques in economics and business research,

to find a relation between two or more variables that are related causally is
regression analysis.” —Taro Yamane

3.2. irhixeu fo'y'.k dh mi;kixrk (Utility of Regression Analysis) :

0;kolkf;d ,o0 wifFd {ik e irtixeu fo"y"f.k dk ;kx Relr Nel;kvk d lelélu
e fd;k thrk gA icl/dk Hjk bl rdund dk 1;kx fus=k.k midj.k d -i e fd;k thrk gA
bl rdutd d viZlj ij Kir fu"d'k mru gh vi/d fo"oluh; gix feruk vi/d Ig&IEcle
nk pjk d chp gixid B[ ;dh fo"y't.k e irtixeu dk ve; ;u cgr gh mi;kxh ,0 egroi.k
g th fuku chrk I Li"V g—
(i) 1okueku (Forecasting) : irfixeu fo"y'k.k }jk ,d Lorlk pj eY; d wvi/
kj 1j ViEJIr pj eY; dk Toluetu yxk;k & Idrk gA

i) MEcl/ dh iNfr (Nature of Relationship) : irtixeu fo*y"k.k nk 3k nk 1
vidid pjk d 1Ecl/ dh iNfr dk Li'V djrk gh

(i) Vkikd ,0 0;kolkf; d vullZku e mi ;kxh (Useful in Economic and Business
Research) : bl rduhd d wiZlj ij viffd] 0;kolif;d o lielftd {i e
fofHlu Avukvk d ele; BEcU/k dk fo'y'i.k dj mi;kxh fu.k; fy, tk Idr gh

(v) lc/ dk vueku (Estimation of Relationship) : iriixeu fo*y"k.k Hjk nk ;k
nk 1 vi/Zd pjk d ikjLifjd Becl/ dk eki vkilh 1 fd;k € Idrk gh

v lglEcl/ dh ekkk rFkk fn*kk rFk Kku % bl rdund d wiZkj 1j BglEcl/
dh el rrk fn™ dk vuelu yxk;k th Idrk gh

3.3. IglEcl/ ,0 irhixeu e Vlrj (Difference between Correlation
and Regression) :
Igltcl/ ,o0 irfixeu e Vrj iefk -1 1 futuor g—

(i) dkj.k ,o ifj.kke DECU/ (Cause Effect Relationship) : 1g&IEcl/ nk pj

eY;k e Ino dij.l&ifj.ke BEcU/ dk 0;Dr ugh djrk g 1jUr Trhixeu nk pj
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eY;k d dij.k ifj.lke 1ECU/ dk vi/d rFik Li"v =1 1 0;Dr djrk gA ble
Lorl= pj dij.k rFlk vifJr pj di ifj.lke girk g

(i) DEcl/ dh elkk ,0 iNfr (Degree and Nature of Relationship)— 1g&IECUék
nk sk nkvi/d pjk d Ig&ifjoru dh %fu"Brk dh tip djri ]tcfd irhixeu
fo*y'k.k dk Bg&ifjoru di iNfr dk Li'V djri g rfk ;g cryiri g fd ,d
pj o) vilr eY; o) rRldijh nlj pj dk THI0; vilr eY; D;k ghxkd

(iii) Hkkoh vueku (Prediction)— IglEcl/ 1 Hioh vuelu ugh yix; € Idr g
tcfd ifrixeu e pjk e IEcl/ dh eldk ,0 iNfr dk Kiu ikir djo{ Hiob
vuetu yxk; t Idr g

3.4. J[kh; Trfixeu (Linear Regression) :

tc JIk, by sk In/h girh g rk irtixeu jib; dgykrk gh bu Bjy irfixeu
jkwvk o) Reddj.k ,drh; gkr g (Equations of the first degree)A nk pjk o) eY;k d eg;
jIh; irtixeu dk ve;;u bjy j[b; ifrixeu dgy oA riu sk oriu I vi/d pjk d
fo'y'f.k d fy, i;Dr j[ irhiixeu dk cgx.lh j[ih; 1riixeu (Multiple Linear
Correlation) d uke 1 thuk thrk gh

3.4.1. irhixeu J[k, (Regression Lines) :

nk led Jf.k;k d foflu eY;k d wkjLifjd vklr BEcl/ dk 0;Dr dju okyh

oki;Dr jlkwvk dk Trhixeu j[ikvk d uke 1 thuk thrk gA ; Trhixeu j[k, ,d Ifed

J.od vilr eY;k 1 hcf/r nljh J.h d Dolle vilr eY'k dk 0;Dr djrh gA ;fn nk
pj xrFk yfn; g, of] rk mbl Bcf/r nk irtixeu j[k, grh g tk fuEuor g—

(i) XonY dhirhixeu j[k (Regression Line of XonY)—;g irhixeu j[k Y
ol fn; g, eY;k d viZlj 1j xd IHkfor eY;k dk vuelu yxirh g

(i) YonX dh irhixeu j[k (Regressionof Y on X)—;g ifrxeu j[i X d fn;
g, eY;k d vizlj 1j yd HHifor eY;k dk vuelu yxirh gA
3.4.2. irhixeu j[kvk d dk; (Functions of Regression Lines) :
irixeu jikvk d nk egloi.k dk; g tk fuEufyf[ir g—

(i) loki;Dr vueku yxkuk (Best Estimate)— bu j[lwvk dh Ig;ri 1 ,d J.ih
d fn; g, eY; d viZkj ij nljh J.h d rRlont vklr dk eY; dk vuetu
yxk;k & Idrk gA

(i) Mg&lEcl/ dh ekdk ,0 fn*lk dk Kku (Knowledge of Extract and Nature of
Correlation)— bu jLkvk Hjk nk Jf.k;k e Tg&lEcl/ Hih fuf*pr fd;k t
Idrk g ,o0 "k dk vuelu yxk;k € Idrk gh

3.4.3. irhixeu j[kvk dh jpuk dh jhfr;k (Methods of Drawing
Regression Lines) :

irhixeu j[ikvk dh jpuk dh nk ie[k fof/;k g—

BC-204 (Business Statistics)

129



B.Com. Part-11 (BC-204) (i) fo{ki fp=k fof/ (Scatter Diagram Method)
(i) U;ure ox fof/ (Least Square Method)

(i) fo{ki fp=k fof/ (Scatter Diagram Method)— bl jifr d wirxr fo{ki fp-k
e vidr fofflu fcinvk d eé; 1 ,d jik bl idkj [ph thri g fd yxHix
vi/ foin bl [k d Aij rFi vk/ fcin b1 j[k d uhp jg tk;A bl fof/ dk
0;00 e cgr de i;kx fd;k trk g D;kfd bl fof/ gk akir irhixeu j[Kk

ij [pu oty d fu.k; dk cgr vfed iHio IMrk gh

(i) U;ure ox fOf/ (Least Square Method)— Ifrixeu j[lvk dh jpuk U;ure
ox fof/ Yk Hit db & Idrh gh bl jifr d virxr X rfik Y pj d vidr eY;k
dcp | xtjr gb d Ljy j[k bl id [loph tirh g fd bl jIk T vidr

Y;k d fopyuk d oxk dk ;kx U;ure ghxi

3.4.4. irhixeu leldj.k (Regression Equations) :

irhixeu lefdj.k irhixeu jLkvk dk gh chexf.kri; Loz i gh irtixeu leidj.k

nk led ekykvi d lellrj ele;k d 1Ecl/ e ,d J.lh e mld elé; I fopj.k rFk nljh
J.hd ee; I mld fopj.k di ryuk idV djr gA fel idij |frxeu JLk, nk 1dly dh
girh g mih 1diy Trhixeu Behdj.k Ha nk girh gA Trhixeu lehdj.k fuku 1dij d g—

()X dk vy 1j irhixeu leidj.k (Regression equation of X on Y)— bl
letdj.k dh Bgk;ric Y(LorU pj eY;) d fn; eY;kd viflj 1j xd IHkkfor ev;k
1j vuelu yxiu d fy, fd;k tirk gA ;0 lefdj.k fuku idkj I 0;Dr fd;k tirk g—

X=a+hy

;0k arFk b vpj (Constant)gh X dk Y ij irtixeu lehdj.k dk IgIEcU/x kd]
(i foypu vij lellrj elé;k d eluk d -i e fukufyf[kr <x ij fy[ik ¢ Idrk g—

SX,
_x = r2l(y-
X —X sy(y y)

or -x = bxy(y-y)
bxY=xdkYij irhixeu x.kd gh

(i) ydk X ij irhixeu lehdj.k (Regression equation of Y on X)—bl lehdj.k
d viZlj 1j x (Lorl pj eY;) d rRloknh Y (wvifdr pj eY;) d loki;Dr ele; eY;
dk vuetu yxk;k trk gh ;g lendj.k futu idkj 1 0;Dr fd;k thrk gA

y=a+bx ;g arfk bvpj (Constant) gh ;g lehdj.k fuku idkj I fy;k tk Idri
oA

or y—y = bxy(x-X)

130 byx =Y dk x dk irtixeu x.kd gA



3.5. Irhixeu X.kd (Regresion Coefficient) :

iriixeu x.kd og eY; n"frk g tk ,d J.lh d pj eY;k e bk ifjoru g |
nljh J.Ih d pj eY;k e vilru ifjoru gixkd ;g Trhixeu jLikvk d BEcl/ e j[I <ytu
(Slope) dk ciexf.krh eki gh

3.5.1. irhixeu Xx.kdk dk chexf.krh; eki (Algebracial Measurement
of Regression Coefficient) :

irhixeu j[kvk dh rjg irtixeu x.kd Hh nk idlj d gir g feudk o.ku bl 1dij
g_

(iyxdk Yy ij ifrixeu x.kd (Regression Coefficient of X on Y)—; g X.kd ;g
crirk g fd Ye ,d bdib ifjoru gu 1j X e fdruk ifjoru gixid X ij Y d irtixeu
x.Mhd dk Bdri{lj bxy d Hjk fn[l;k thrk gh bBdk 14 fuku 1dlj g—

bxy: I’.z—;(

(i) ok 1j 1rhixeu X.kd (Regression Coefficient of Y on X)—;g X.kd ;g
crirk g fd xe ,d bdib ifjoru giu ij Y e fdruk ifjoru gixid X ij Y d irfixeu
x.hd dk Bdri{lj byxd Hjk fn[l;k thrk gh bBdk 14 fuku 1dlj g—

sy

byx=r.—=
SX

bxy rfik byxd eY; dk wU; B4k d enn 1 Hh Kir fd;k € Idrk gA

Example : From the following data obtain the two regression equations :

X 5 8 7 6 4
Y 3 4 5 2 1
Solution. Computation for Regression Equations
X Y X2 Y2 XY
5 3 25 9 15
8 4 64 16 32
7 5 49 25 35
6 2 36 4 12
4 1 16 1 4
SX =30 SY =15 | SX2=190| SY2=55 | SXY =98

Regression Equation of Y on X :
yc=a+hbx
aVij bol eY; Kir dju of fy, nk Behdj.k dk 1;kx fd;k €, x4
Sy =Na + bSx ...(0)
Sxy = aSx + hSx? ..(ii)
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B.Com. Part-11 (BC-204) lendj.k (i) o (i) e fn, X, eY; j[lu ij
15 =5a +30b ..(0)
98 =30a+190b ...(ii)
leidj.k () dk 6 1 x.kk dju ij
90 =30a +180b ...
leidj.k giiipe 1 Neidj.k i) Wi ij
90 =30a +180b
98 =30a +190b

8
=—=0.80
b 10

-8=-10b
-10b=-8
b ==0.80
vc bdk elu letdj.k (e jlu ij
15 =5a+30(8)
or 15=5a+24
15-24 =5a
-9=5a

29 18
a=— =-

ve gelj 1kl arfk bniuk d elu g felg Y on X lehdj.k cuxi—
yc=-1.8+.8x
vc ge XonYirhixeu leidj.k Kir djx—

Regression equation x on y is

X=a+hy
arfk b dk el Kir dju ol fy, futufyf[kr nk lehdj.k dk 1;kx fd;k &, XA
Sx=Na+ bSy .0
Sxy = aSy + bSy? ()]

letdj.k (iyo (iye fn, x, eY; j[ku 1j
30 =5a+15b ()

9 =15a+55b ...(ii)
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letdj.k (i) dk 3 1 x.lk dju 1j
90 =15a+45b
letdj.k giiiye 1 ehdj.k (ii) AVku 1j
90 =15a+45b
98 =15a +55b

-8=-10b
-10b=-8

8

b=10

=0.8

lefdj.k (i) e bdketu j[lu ij

30 =5a+15(0.8)

or 0 =5a+12
30-12=5a
or a=36

Now put value of a and b in the regression equations of x ony :

Xc=a+hy
Xxc =3.6+0.8y

Hence the regression equations will be

xony=xc=3.6+0.8y
yonx=yc=-1.8+0.8x

...(iii)

...(iii)
...(ii)

35.2. irhixeu x.kdk 1 Iglhtcl/ x.kd dk fu/Zkj.k (Determination

of Correlation Coefficient by Regression Coefficients) :

tc nk irhixeu x.kd Kkr gk rk budh Bgk;rk I BglEcl/ x.kd (x) Kir fd;k t

- SX, Sy
= |[r— r— = 2 =
Jbxy” byx sy sx Jr2 =r

Example : Find out the value of r if bxy = 1 and byx = 0.64.

Solution. r=bxy” byx
or r=+10.64

Idrk gh IglEcl/ x.lkd] niuk irtixeu x.kdk dk x.lilij elé; (Geometric Mean) ghrk
gh nlj “iCnk e nkuk Trhixeu x.kdk dk oxey gh Iglecl/ x.kd dk fuZij.k djrk gh
bidk 14 futu idkj g—
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B.Com. Part-1l (BC-204)

or r=+0.64
r=0.8

From the following data qutain the two regression and find out the value of
coefficient of Correlation (r).

X 3 4 6 7 10
Y 9 11 14 15 16

Solution. Calculation of Regression Zones by Direct Method

SN. X x=6 _ d2x y y=13 _ d2y (dx.dy)
dx = (x - X) dy =(y-y)

1 3 -3 9 9 -4 16 12

2 4 -2 4 11 -2 4

3 6 0 0 14 +1 1

4 7 +1 1 15 +2 4 2

5 10 +4 16 16 +3 9 12
N=5|Sx=30| Sdx=0 |Sd2x=30|Sy=65| Sdy=0 |Sd2y=234 | Sdxdy=38

Mean Values of Series "X’ and Series ‘Y’

Regression Coefficient (b)

XonY YonX
Sdxdy 30 Sdxdy 30
bxy = Sd2y =§=+0.88 bxy:m:%:+l

Regression Equation

XonY Yon X
X=X = bxy(y-y) y=Y = bxy(x-X)
X—6=0.88(y—13) y—-13=1(x-6)
X—6=.88y-11.44 y—-13=x-6
or x =0.88-544 ory=x+7

r=\/(bxy)(byx) or /88" 1 or \/0.88 =+0.938

Thus r=+0.938.

Following figure relate to Demand and Price of a commodity :

Demand (kg) |20 (22|24 [26]28]30[32(34[36]38
Price Per (kg) Rs. | 10 |12 | 16 |18 | 20 |20 | 22 | 24 | 24 | 24

Calculate the regression coeficient and find out the two regression equations.
134 Estimate the average price when the demand of the commaodity is 31 kg.



Solution. Calculation of Regression Coefficients
Demand — X Price-Y Products
S.N. |Demand | Deviation | Deviation | Price [ Deviations | Deviations | of respective
in kg from Squared [inRs.| from Squared | deviations
() A=30 (d2x) ) A=20 (d%) (dxdy)
(dx) (dx)
1 -10 100 10 -10 100 100
2 2 -8 &4 12 -8 64 64
3 24 -6 36 16 -4 16 24
4. 26 -4 16 18 -2 4 8
5. 28 -2 4 2 0 0 0
6. 0 0 0 2 0 0 0
7. 2 2 4 2 2 4 4
8. A 4 16 24 4 16 16
9 36 6 36 24 4 16 24
10. 33 8 64 24 4 16 R?
Total | 290 -10 340 190 -10 236 272
No.10| Sx Sdx Sd2x Sy Sdy Sd2y Sdxdy
Regression Coefficient (b)
XonY YonX
N.Sdxdy — (Sdx)(Sdy) N.Sdxdy — (Sdx)(Sdy)
bxy = "N sd2y - (Sdy)? axy = TN Sd2x — (Sdx)?
10" 272 - (- 10)(- 10) 10" 272 - (- 10)(- 10)
T 107 236 - (- 10)2 = 107 340-(-10)?
_2720-100 2620 _2720-100 2620
~2360-100 ~ 2260 "~ 3400-100 ~ 3300
=1.1593 =0.7930
(Arithmetic mean)
X=mr S o304 T2 209 ¥ mayr L 220+ x2 210
X=A* Ty = 10 - YEArT S 10 -
(Regression Equations)
x—X = bxy(y-y) y—Y = bxy(x-X)

or (x—29)=1.1593(y—19)
or x-29=1.1539-22.0267

or

or

X =29+1.1593Y - 21.0267 or
X=6.9733+1.

1593y

or (y—19) =0.7939(x—29)

or (y—19) =0.7939-23.0231

y =19-23.0231 + 0.7939x
or y =-4.0231 +0.7939x

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) When the demand of the commodity is 31 kg, then for determining the average
price (y) we shall have to use regression equation of Y on X :

=-4.,0231 +0.7939x or y=-4,0231+0.7939 x 31
or y =—4.0251 +24.6109 or y=205878
So when the demand is 31 kg, then the prorbable would be Rs. 20.59.

Example : The following table gives the number of students having different
heights and weights :

Heights Weight (in the)
in Inches 70-80 | 80-90 90-100 | 100-110 Total
45-50 6 10 4 - 20
50-55 4 10 10 1 5
55-60 4 8 15 8 K3)
60-65 4 3 2 n 20
Total 18 K1l 3 20 100
On the basis of the above data, calculate regression equation.
Solution. Computation of Regression Coefficeints
Heights | (Y) 70-80 | 8090 | 90-100 |100-110 fd2x
0] dy -1 0 1 2 F Fdx
adx
2 0 2 -4
4550 2 6 10 4 - 20 -40 a0
12 0 -8 0
1 0 -1 2
50-55 -1 4 10 1 1 25 25 25
4 0 10 -2
0 0 0 0
55-60 0 4 8 15 8 K3 0 0
0 0 0 0
-1 0 1 2
60-65 1 4 3 2 11 20 20 20
-4 0 2 22
f 18 3 a 20 100 -45 125
N adx fd?x
fdy -18 0 a 40 53
afdy
fd2y 18 0 3 80 129
fd2y
fxdy iV 0 -16 20 16
afdxdy
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Regression Coefficient

Regression of X on'Y Regression of Y on X

ix(& fdxdy.N - (& fdx.& fdy) iy[(& fdxdy.N - (& fdx.& fdy)]

bXy=""i/[& fdZy.N - (& fdy)? bXY = "8 fd 2N - (& fay)?]
5[16" 100 - (- 45" 53)] 10[16" 100 (- 45" 53)]
~ 10[129" 100 - (53)2] T 10[125" 100 - (45)?]
5[1600 +2385] 10[1600 +2385]
~ 10[12900 - 2809] ~ 5[12500 - 2025]
573985 19924 —0.197 _ 107 3985 38950 - 0761
~ 10710091 ~ 100910 ~ ~ 5710475 52375
bxy =0.197 byx =0.761
Mean
_ Sfdx . _ Sfdy .
X = AX + X | y:Ay+ N X |
=575+ 100 x5 =85+ 100 x10
=575-2.25=5525 =85+5.3=90.3
(Regression Equations)
XonY YonX
X=X =bxy(y-y) y-y = bxy(x-X)

or (x—55.25)=0.197(y—90.3)
or x-55.25=0.197y-17.78

or (y—90.3) =0.761(x—55.25)
ory-90.3 =0.761x-42.05

or X =55.25-17.79+0.197y ory=90.3-42.05+0.761x

or X =37.46+0.197y ory=48.25+0.761x
3.5.3. irhixeu x.kdk o] X.k (Properties of Regression Coefficients)

(i) irhixeu x.hdk di x.ilkj ele; Tglecl/ x.kd ghrk gh

r=/bxy” byx

(i) nkuk ifrxeu x.kdk o] fplg ,d letu gir gh ;k rk nuk ZulRed (+ve) ghu ;k
Y.MRed (-ve) gixA
(iii) nkuk 1rhixeu x.Mdk dk x.kuily gelk bdib I de ;k cjicj ghrk gh
r2=hyx.bxy £1 (\ -1£r£+1Pb r2£1)
(iv) Ig 1Ecl/ x.kd dk fplg Hh irtixeu x.kdk dh rjg girk gA

If bxy and byx are —ve then r is —ve if bxy and byx are +ve then r is +ve.

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) (v) irhixeu x.kdk ij eyfcln (origin) e ifjoru dk dib iHko ugh iMrk yfdu
1efu (scale) e ifjoru giu dk 1Hko IMrk gA , I e Dek;ker 1= di fuku 1dij girk g—

SX, iX L
bxy=r- — —, byx:r-ﬂ ﬁ
sy iy sx  ix

where ix and iy are common factor of x and y.

Example : Calculate the regression equations from the following data :

x {1123 |4 |5|6/|7|8]9
y |98 (1012 |11 |13 |14 |16 |15

Solution. Computation of Regression Equations
dx d?y
X d2x d dxd
A=5 Y y A=12 Y
1 -4 16 9 -3 9 12
2 -3 9 -4 16 12
3 -2 4 10 -2 4 4
4 -1 1 12 0 0 0
5 0 0 11 -1 1 0
6 1 1 13 +1 1 1
7 2 4 14 +2 4 4
8 3 9 16 +4 16 12
9 4 16 15 +3 9 12
45 0 60 108 0 60 57
N =9, Sx =45, Sy =108, Sd2x = 60, Sd2?y = 60, Sdxdy =57
v - % — ﬁ — 5 — ﬂ — % 12
XZN T 7MYy g™
Regression Coefficient (b)
XonY Y on X
oy = Xy - Sdxdy oy = Soxdy - Sdxdy
y Nsy? = Sd2y = Nsx2 Sd2x
=l =0.95 I =0.95
60 60
Regression Equation
XonY Yon X
X—X = bxy(y-Y) y—Y = bxy(x-X)
or (x-5)=0.95(y-12) or (y—12) =.95(x-5)
or Xx=.95y-114+5 ory=0.95x-4.75+12
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or

Example : The marks obtained by seven students in Statistics and Accoutancy

x=0.95y-6.4

are as follows :

ory=.95y+7.25

BC-204 (Business Statistics)

Marks in Statistics (out of 50) | 46 | 42 | 44 | 40 | 43 | 41 | 45
Marks in Accountancy (out of 50) | 40 | 38 |36 | 35|39 |37 | 41
Calculate two regression equations.
Solution. Computation of Regression Equations
Marks in Statistics Marks in Accountancy
Marks | Deviation Square | Marks Deviation Squares of Product
Trom 40 of Tfrom 36 Deviation of
Deviations X&Y
X (dx) d2x Y dy d2y dxdy
46 6 36 40 4 16 24
42 2 4 3 2 4 4
44 4 16 36 0 0 0
40 0 0 K3 -1 1 0
43 3 9 K¢ 3 9 9
4 1 1 37 1 1 1
45 5 25 41 5 25 25
Total 21 9 14 56
N=7 Sdx Sd2x Sdy Sd2y Sdxdy
Regression Coefficient (d)
XonY YonX
by = N.Sdxdy — Sdx.Sdy byx = N.Sdxdy — Sdx.Sdy
XY= "N.sd2y — (Sdy)? YX= TN sd2x— (Sdx)2
_7763-21"14 _7763-21"14
© 77 56— (14)2 77 91-(21)2
_441-204 147 _44l-294 147
= 392-196 196 O7° = 637441 196 01
\ bxy =0.75 byx =0.75
Mean
X =A +%—40+£—43 X =A +Siy—36+E—38
XEAT =R T XEATI 70T 7T

Regression Equations 139
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XonY Yon X
x—X = bxy(y-Y) y-y = bxy(x-X)
(x—43) =0.75(y—38) (y—38) =0.75(x—43)
x—43=0.75y-28.5 y—38=0.75x-32.25
X =43-28.5+0.75y y =38-32.25+0.75x
x=145+0.75y y =5.75+0.75x

3.6.vueku dh 1Fke *fV (Standard Error of the Estimate)

thi fd vk pigr g fd ge irtixeu e Lorl+ pj dk eY; fn; giu ij] vifdr pj
d eY; dk lollke vuelu yxir gh geljk vuelu olLrfodrk d fdruk fudV g vFok fall
Ih rd Bid gh ;k fo'oluh; g rk ;g tluu d fy, vuelu dfjiet.k =V dh x.kuk dh

rh gA vri vuetu dk tek.k =V vifJdr pj d ofLrfod eY;k o IxfBr eY;k d fopyut
dk KIr eki gh nkuk irhixeu j[kvk d vuelu dh Teli =V futufyf[ir 1=k d elé;e
I Kir di & Idrh g—

Standard error of estimate of X on Y Standard error of estimate of Y on X
. S(x — xc)?2 .
(i) Sxy = ‘/T (i) Syx= {/S(y - yc)?
Sx2 —aSx —bSx \/Sy? —aSy —hSx

(ii) Sxy = y (i) syx= Y-8y =bSY

N N
(iii) Sxy = sx+/1-r2 (i) Syx = sx+/1-r2
Where sx=S.D. of x; Where sx=S.D. ofy;
r = Coefficient Correlation r = Coefficient Correlation
between X and Y between X and Y

Find the Standard error of estimate :
sx=4.4;sy=2.2andr=0.8

Solution. We know that standard error of estimate of X = Sx and Standard error of
estimae of Y = Sy.

Sx=sxyl-r2
= 4.41-0.82
= 4.4\1-0.64
= 4.4.J0.36 =4.4%0.6=2.64
Similarly, Sy = syV1-r2

=2.241-0.82



BC-204 (Business Statistics)

= 2.241-0.64
= 2.240.36

=22x0.6=1.32

Example : Obtain the equations of the lines of regressin and the standard errors of
the estimate from the following data :

X 1 2 3 4 5
Y 6 8 7 6 8
Solution.
X dx(3) d2x y dy(7) d2y dxdy
1 -2 4 -6 -1 1 2
2 -1 1 8 1 1 -1
3 0 0 7 0 0 0
4 1 1 6 -1 1 -1
5 2 4 8 1 1 2
Sx =15 Sd2x =10 SY =35 | Sd2y=4 | Sdxdy =2
L SLB
X=5 ~ =% 7
10 4
5)(:\/;:\/5:_’]_4 Sy = g:\/gzg
Sdxdy 2 2
= = =— =32

= Nsxsy 5 14'90 63

Regression equation of x on'y Regression equation of y on x

(x=%) = r2X(y-y) (v-9) = rY(x-x)
sy SX

X — = 14 _ y-7) = i —
(x-3) 32?(y 7) (-7 321.4(x 3)
448 .288
-3)= 2 (y-7 -7 =222 (x-3
(x=3) 3 y-17) y-17) 14 (x=3)
(x-3)=.5y-35 (y-7)=.2x-.6

X=.5y-.5 y=.2x+6.4

y x 0] vuelfur eY; xc

xyd vuelfur eY; yc

6 5%x6.5=25 1 2x1+64=6.6
8 5x85=35 2 2x2+64=6.8
7.5%x75=30 3 2x3+6.4=70 141
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6 .5%x6.5=25 4 2x4+64=72
8 .5x85=35 5 2x5+64=74

Computation of Standard error of estimate

[ [0 [0 vy | % [0 [0y

1 25 -15 2.25 6 6.6 -06 .36

2 35 -15 2.25 8 6.8 12 144

3 3.0 0 0 7 7.0 0 0

4 25 15 2.25 6 7.2 -12 144

5 35 15 2.25 8 74 -06 .36
9.00 3.60

Sy = YOEX \E =18 =13 -0

Sxy = axy1-r2 =1.41-322 =1.4" /898
=14x947=13

_ 2
SyX: w = ’? =..72 =.85

sxy =syv1-r2 =0.9v1-.322 =0.9” /898 =0.9” .947 = 0.85

odfid 1 Jjk ¥

4. IkJk"k (Summary) :

irtixeu If[;dh; fo'y't.k dh og jifr g ftld elé;e 1 ,d pj d fdlh Kir eY;
I Ict/r mRloknh (Correspondlng)nlj pj di IEHIO; eY; wvuelfur fd;k € 1drk gh
irhixeu fo"y'l.k d wviZlj ij lielfed] wiffid o 0;kolif;d {i-i e foftkiu AVukvk d
ele; 1Ecl/k dik fo'y'h.k djd ,d pj I Ict/r nljk vifdr pjéeY; vuelfur fd;k thrk
oh Ostolif;d ,o0 vifFkd {ik e bldk WR;f/d egfo gh icl/d bl rdutd dk 1;kx
fu;s.k midj.k d i e djr ghbl rduid d wiZlj 1j lefpr 0;lolif;d fu.k;u Ijy
gk thrk gA bl rdund d wi/lj ij Kir fu'd't mru gh vi/d fo*olluh; gix feruk vigd
%u'B IglEcl/ nk pjk d chp gixkd irtixeu dij.k ,0 ifj.ke e e/ LFifir djri
g Vij IEcl/ dh el ,0 ioflk di Li"V djrk gh irhixeu x.kd ;g n"kr g fd ,d led
J.Ih d pj&eY;k e ,d bdib ifjoru giu 1 1EcYa nljh led J.li d pj eY;ke vilru
fdruk ifjoru girk gA iriixeu x.kd dk eY; iriixeu jik d <ytu dk chexf.kfr; eki
ghrk gh 1rhixeu fo"y'k.k Jgk ikir vuelu ;Fir d fdruk utn hd g vij fdruk fo"oluh;
g ;9 tluw d fy, vuelu dh ieki 4V dk 1;kx fd;k €k gA

5. iLrkfor 1Lro( (Recommended Books)

() Introduction to Statistics — Dr. R.P. Hooda
(i) Statistical Methods — S.P. Gupta

(iiiy Business Statistics — Oswal, Aggarwal & Sharma, Ramesh Book Depot, Jaipur
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Business Statistcis —S.C. Sharma, R.C. Jain

6. ViReeh; d fy, 1°U (Self Assessment Questions)

@

&)

©)

O]

©)

©)

iriixeu dk vF ,0 mldh vifFkd fo'y'k.k e mi;kxrk cryib;A irfixeu
letdj.k fdl idij fudty tir g \ mnigj.k ndj Te>lb;A

iriixeu vo/lj.k dh 0;k[;k dift,A ;g Iglecl/ 1 fdl idij fHiu g \
bl dh mi;kxrk dh foopuk dift,A

0;k[;\Red fVIHf.k;k fyf[k,—
@ j[i; trhixeu

i) 1rhixeu x.kd

(i) wvuelu dk 1eki foHe

Given the following data :

X 6 2 10 4
Y 9 11 5 8 7

Find two regression equationss and calculate standard error or estimate.

You are given below the following information about advertising and sales :

Adv. Exp. (Rs. Lakhs) | Sales (Rs. Lakhs)
X Y
Mean 10 90
S.D. 3 12

Correlation Coefficient =0.8
() Calculate two regression lines.
(i) Find the likely sales when advertisement expenditure is Rs. 15 Lakhs.

(i) What should be advertisement expenditure if the company to attain
sales target of Rs. 120 Lakhs.

The regression equations calculated from a given set of observation are
given below :

x =-0.2y+4.2 and

y =0.8x+84

Calculate:

) xandy

(i) Coefficient of Correlation (r)

(i) Estimated value of y whenx = 4.
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Paper - BC-204 : Business Statistics Revised By : Dr. Heera Lal Sharma

Lesson No. : 7

Ipdkd

(Index Numbers)

Ijpuk (Structure)
1L ifjp;
2. mi';
3. fo'%; dk ilrridj.k
31 lpdid dk vF ,0 ifjHi%
32. Ipdidk dh jpuk e leL;k,
33. Ipdid jpuk dh fof/;k
331 ljy legh fof/
332. eY;luikrk dk elg;
333. Hifjr Ipdid
34. vin'k Ipdid o) ijifk.k
341 le; m@E;rk d ajh{k.k
342. rho mR@E;rk ajhdk.k
343, Mu; ijh{k.k
35. thou fuolg Ipdid
36. Ipdid jpuk Ic/h fofo/ lel;k,
36.1. wiZlj ifjoru
36.2. viZlj o' ifjoru
36.3. fijkcl/u
4. Ikk
5. ilrfor iLro{

6. VH;kI d fy; i'u
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1. ifjp; (Introduction) : BC-204 (Business Statistics)

ifjoru 11ij di fu;e gh thou o iNfr d iR;d {i=k ge bldk vuHo djr gh bl
11ij e dib o)N Hi fLRj ugh gA le; p@ fujirj xfriiy g ,o0 bl xfriityri e olLr,
LoiHifod - i T ifjofrr gkrh jorh gA ifjoru dk ;g fu;e jktufrd] lelftd] wifrd
0 0;kolkf;d txr ij Hh “kr&ifrkr yix ghrk gh ik;% ge n[kr g fd 0;kolkf; d o vifFd
txr e Hh foftlu 1{ik €1 ekx] ifr] miknu] eY; jK'Vh; wk;] ifr&0;r vi; vifn e
fujlrj ifjoru grk jgrk gA vifrkd o 0;0lk;d txr e fujlrj gku oky bu ifjoruk dk
eli djuk vio®;d girk g rifd Hfo"; d fy, Bgh fu;ktu fd;k t Id vij Lid fu.k;
fy, th 1dA vrh bu lcd fy, W[ ;dhe ftl fof/ di i;kx fd;k thrk gA ;g Ipdid
ghrk gA
2.m"; (Obijective) :

bl ve;k; dk ve;;u dju d fy, e[; mi*; bl idlj g—

@) VFO;0LFk e g oty Nk ifjoruk o Ikel; ioflk dk eki djuik

@iy Dpdidk dh jpuk Ic/h fofdilu el;kvk di Be>ukh

(i) Ipdidk dh oKifudri dh tip dju d fy, fofdllu ijh{k.l dk huuk

(iv) fdlh fo'l'k LFku e Bcf/r ox&fo'k'k ij iMu oky eY; ifjoruk d iHio dk
ekl djuk
(v) lpdid jpuk dh fofHlu fof/;k di Te>tukh
3.fo'%; dk iLrrhdj.k (Presentation of Contents)
3.1. Ipdkd dk vk ,o0 ifjHKk—

Ipdid ,d fo'k'% idkj d ele; gir g ftud Hjk LFku J. k (Spatial Series) VA
dry J.Ih (Time Series) dh dlzi; ioflk (Central Tendency) dk ekik tk Idri gh 0;00fj
e dka( rFik fofdlu ,o0 tfvy ik, tir gh , It n"lk e ryuifed vé; ;ud fy, Ipdd
dk gh 1;kx fd;k thrk gA tc fuji{k ifjoruk (absolute changes) dk Kkr djuk v IEHo
gk ri Ipdkd dh enn I Bki{k ifjoruk (Relative Changes) dk Kkr fd;k tirk gA Cy;j
d vullj] “Ipdid ,d fo"i'% idkj I elé; gA** “Index Numbers are a specialised type
of average.”—Blair.

Lilxy d vullj]

MIpdid ,d 1 ;dh; g]t le;] LRbu 3k wvi; forkirk d Vi i pj eY;k
d leg e glu oty ifjoruk dk n"lkrk gA
“An Index Number is a statistical measure designed to show changes in variables

or group of related variable with respect to time, geographical location or other
characteristics.” —Special.

I{ii e dgi th Idrk g fd Ipdid ,d idij d ele; g] ftud Hjk eY; rFk vi;
VifFid rfok e giu ofy ifjoruk di dUgh; ioflk;k di vuelu yxi;k th Idri gh
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3.2. lpdkdk dh jpuk e leL;k,

(Problems in the Construction of Index Numbers) :

@

@

©)

@)

®

©)

™

mi"; (Purpose): Ipdidk dh jpuk dju I igy mi*; dkLi'Vv i 1 th
yuk pkfg, D;kfd oLrvk dk puko] vizlj o't dk puto vifn Ipdidk d mi*;
1j o fubj djrk g

Vik/kj o'k dk puko (Selection of Base Year) : 1pdkd dh jpuk dju d fy,

,d llell; ifjfLkar okyk wviZlj o'k dk pulo dju iMrk gh feldi Ipdid

Ino 100 eluk tkrk gA ;g VviZly o' dkifh Tjkuk ugh guk pkfg,A bl dk nk Hikxk
chvk t Idr oA

(i) Fixed Base,
(ii) Chain base

(i) LRk;h wvk/kj (Fixed Base) : ble ,d o' fuf*pr fd;k tirk gh ftld
viZlj ij v/j o'k dh ryuk dh thrh g vij o'l dk wvklr eY; fudkyk
thrk gh

(i) Uk[kyk vk/kj (ChainBase) : ble vi/kj o' dk k[lkyk d wislj ij eluk
thrk gh

oLrvk ;k enk dk puko (Selection of Commodities or Items) s oLrvk vij
diert e vlielur kgku d dij.k Ipdid dh jpuk d fy, IHh oLrvk dk

"lifey ugh fd;k & 1drid ble oLrvk dk pulo Icf/r ox d #p] vinr]
Jhfréfjokt wij vko ;dri d vullj] J.0Nr Rk ielf.br o x.l dk Ho é;hu
e j[k dj fd;k thrk gA

eY;k dk puko (Selection of Prices) : Fikd eY; o 1Qvdj nkuk 'dj d gir
gh Ipdid d mi*; di é;ku e j[kr g, eY;k dk 1;kx fd;k thuk pifg,A

Hkjk dk puko (Selection of Weights) : olLro e Ipdid e *lifey giu okyh
IHh oLr, cjicj dh ugh gkrid Rgh 1fj.Kke ikir dju d fy, oLrvk dk mudh
eglic d vulkj Hij fn, tir gh

eke; dk puko (Selection of Average) : Ipdid e vi/drj e¢; dk (Medium)
vij x.lilkj ele; (Geometric Mean) di iFie fplg dgk gh yfdu x.klkj elg;

dk vi/d mi;Dr eluk tirk g D;kd x.ilkj ele; vuikr] frtirk vifn dh
vilr Kir dju d fy, mfpr oA

mi;Dr 1=k dk puko (Selection of a Suitable Formula) : Ipdidk dh jpuk
d fy, mi;Dr 1= dk pulo djuk vfr vio*;d gh ;g pulo vidMk o mi*;
1j fudy djri gh 1k fd™ dk B=k wvin™% B eluk Ehrk g

3.3. Ipdkd jpuk dh fof/;k

3.3.1. 1jy legh fof/

3.3.2.eY;okutkrk dk eke;
3.3.3. Hifjr Tpdkd



Ipdkdk jpuk dh fof/ ;k BC-204 (Business Statistics)
(Methods of Constructing Index Numbers)

gelahich
(Index Numbers)

!
Y '

(1) a1 Aia gows @ i@ gerew
(Simple or Unweighted Index Numbers) (Weighted Index Numbers)
(i) =¥ vt fafu (i) FeaTguT @ e iR Yerew eIl ST AT HeT
(Simple Aggregative  (Average of Price (Weighted Aggregative (Weighted Average of
Method) Relative) Method) Price Relatives

3.3.1. 1jy legh fof/ (Simple Aggregative Method) :

;9 fof/ Ipdid culu dh Icl ljy fof/ gh bld wirxr ipfyr 0% d fy, funid
dh x.kuk fueu 1=k Hjk dh thrh g—

P i 100
= —_— X
0 Sk
Where, SPy; = Price Index of the Current Year

SP, = Total of Prices of Current Year
SP, = Total of Prices of Base Year

Example 1 : From the following data constructed and index for 1991 taking 1990 as

base :

Commodities Price in 1990 Price in 1991

Rs. Rs.

A 100 120

B 75 110

C 110 160

D 180 250

E 135 260

Solution. Construction of Price Index

Commodities Price in 1990 Price in 1991

Rs. Rs.

A 100 120

B 75 110

C 110 160

D 180 250

E 135 260

Sk, =600 SR, =900
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Poi= S_PO x 100

~ 600

=150
It means that as compared to 1990 to 1991, there is a net increase of 50% in prices
of commaodities.
Example I1. Construct index numbers with the help of the data given below taking

1988 as base year.
Year Price (Rs.)
1985 7
1986
1987 9
1988 10
1989 15
Solution. Index numbers
Year Price (Rs.) or Price Relatives
(1988 — 100)
1985 7 I 100=70
10
8.
1986 8 —"100=80
10
9.
1987 9 —"100=90
10
1988 10 10, 100 =100
10
1989 15 15 100 =150
10

3.3.2.eY;kuikrk dk eké; (Average of Price Relatives) :

bl fof/ d fy, oLrvi ;k enk d eY;kuikrk (Price Relatives) dk Kkr fd ;k thrk g
lellrj elé; (Arithmetic Mean) dk i;kx dju 1j B %

N = Number of items or commodities
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XM el; (Goemetric Mean) di i

where

s dju iy B=ck

S Iog ~100

log Py, = 0

N

Po1 = Antilog

eSIOg Pu
e N H

Example 111. From the following data construct the Price Index Number with the
average price as base Rate per rupee.

Year Wheat Rice Oil
I 10 kg 4 kg 2 kg
1 8 kg 2.5 kg 2 kg
11 5 kg 2 kg 1lkg

Solution. Ifo/k dh nf'V 1 gy oLr dhb
gh ;ok 1j dher dk ifr fDoVy cnyk x;k gh

Price Relative =

The Price of current year

el dh lelu bdib dher I cnyuk t:jh

x 100

Average Price

Average IInd 1rd
Average Price ) IInd Year IIrd Year
Comm- ) ) Price
) Unit | Price A ) Year b Year B
odity P P Relative P P B P
0 L %100 2 x100 3 x100
R 0 0
Per 10 x100 1250 x100 20 x100
Wheat " 14.17 10 14.17 12.50 | 14.17 20 |14.17
Q. =70.57 =88.21 =141.14
25 40 50
P 100 100 100
Rice ilr 3833 235|383 40 |3833° 50 |3833°
Q. =65.22 =104.36 =130.45
. Per >0 x100 >0 x100 100 x100
Oil " 66.67 50 66.67 50 | 66.67 100 | 66.67
Q. =75 =75 =150.00
Total of Relatives 210.79 267.57 421.59
Arrange of Relatives 70.26 89.19 140.53

BC-204 (Business Statistics)
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Example IV. Construct Chain Index Numbers from the following data :

Years | 1991 | 1992 | 1993 | 1994 | 1995
Prices 25 30 45 60 75

Solution.
Years | Prices Link Relatives | Chain Indices Chained to 1991
1991 25 100 100
1992 30 30/25" 100 =120 100" 120/100 =120
1993 45 45/30° 100 =150 120" 150/100 =180
1994 60 |60/45" 100=133.33 180" 133.33/100 = 239.99
1995 75 75/60” 100 =125 239.99” 125/100 =300

Link relatives = Price of Current Year/Price of Previous year is 100

3.3.3. Hkfjr Dpdkd (Weighted Index Numbers) :

olLro e IHih oLrvk dk eglo lelu ugh girkh blfy, Ipdidk dh jpuk djr le;
oLrvik o egho dh nf'v I fdlh fuf*pr viZkj 1j Hikj dk bLrety djuk pkfg,A bud fuek.k
dh nk fof/;k bLreky dh tirh g—

(i) Weighted Aggregative Method

(ii) Weighted Average of Price/Aggressive Method

(i) Hkjr lefgd fof/ (Weighted Aggregative Method) : Hikj nu dh vud fofek;k
oA

Ipdid d fy, futufyf[kr fof/;k dk 1;kx e yk;k thrk g—

() yIfi;j fof/ (Lespeyre’s Method)

SPQo
SI:>O QO

Formula: Po1 = x 100

() ikly fof/ (Pascle’s Method)

(1) Mijfo*k o ckmy fof/ (Dorbish and Bowley’s Method)

SPlqo + SI:?I.qO “ 100
_ SR% SR

Formula: Po1 >

(V) fiQ"kj fof/ (Fisher’s Method)

Formula:

P = SRI.qO I SRqu “ 100
017 \SRdy, SR



(V) oyt fof/ (Kelly’s Method) BC-204 (Business Statistics)

SRha

o= g q * 100

Where Q = Given Weights or Standard Quantity

Example V : Calculate Fisher’s Ideal Index from the following data.

Base Year Current Year
i Price Per Unit | Total Exp. | Price Per Unit | Total Exp.
Commodity
Rs. Rs. Rs. Rs.
| 2 40 5 75
1l 4 16 8 40
1] 1 10 2 24
v 5 25 10 60
Solution.
Base Year Base Year C:J(::: t Rculrrlznt
. . eal Exp.
C dity | Price P P, R P, R
ommocity r|?e e Qty. (Qp) | Price Per | Price Per 0Q iQ 0Q iQ
Unit (Ry) . .
Unit (R) | Unitkg
I 2 izo =20 5 ? =15 40 100 30 75
I 4 1_, 8 V.5 16 32 20 40
4 8
1 1 %:10 2 %:12 10 20 12 24
v 5 25 10 %0 _g 25 50 30 60
5 10
(SRQo) | (SRQp) | S(RQ) | (SRQY)
=91 =202 |=92 =199

SquO SPlQO
SRay SR,

/202 199,

100 = 100
91 92 vay
=2.191=219.1 Ans.

3.4.vin'k Ipdkd d ijh{k.k (Test of an Ideal Index) :
;i Dpdid futufyf[kr 1ji{k.t 1 Bgh mrjrk g riowvin®k dgk t,xk wU;Fk ughh
3.4.1. le; m@Eirk ijh{k.k (Time Reversal Test)
3.4.2.y{; M@Eirk iji{k.k (Factor Reversal Test)
3.4.3. p@h; 1ji{k.k (Circular Test)

3.4.1. le; m@Eirk ijh{k.k (Time Reversal Test)
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B.Com. Part-11 (BC-204) f10" d drRlu By bl ajh{k.k dk vitkak;% g fd Ipdid jpuk dk B= , Bk ghuk pkfg,
th ryuited 0;k[;k d nk fcnvk d eé; Ieku vuikr 0;0r dj] plg mue I fdlh dk

u fy;k A
bidk letdj.k d -1 e f1% fd;k €t 1drk gA

Po1 X Pgz =1

Pos SRdy SR
_|SPa . SR
P1o SRa, SR
\ o p o \/Splqo, Spido - SPids - SPid _ g
0 Spedy  SPiG  Spig; SpiQp

3.42. y{; midj.k 1jik.k (Factor Reversal Test)

fi"j d vullj] nk Be;k d virj ifjoru 1 vIxr iQy u ikr gk mlh idlj ;g
Hh IHo giuk pifg, fd eY; ,o ektdk d ifrLFkiu dju 1j Hib vIxr ifj.ke u vi,A
VHr niuk fu'dk d wvkil e x. dju ij olLrfod eY; wvuikr ikir gk

bIdk Teidj.t d :i e bl idi fy[i € Idri g

Pos Spodo SPoth
p Spido - SPiGh
01 SPod%o  SPoth
Sty Py - Sty Py

Qs StoPo  SAo Py

- _\/Splqo, SPith - SthPo . SthPy
01X Qo1 = Spodo SPoth  SoPy  SdoPy

_ SPib - SPilo
"~ Spoto  SPoYo

(Spa)® _ Smt
(SPod)?  SPolo
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fiQ"j dk vin'k idleyk bl ji{k.k 1j HO [kjk mrjri gh BC-204 (Business Statistics)
3.4.3. pdh; 1jh{k.k (Circular Test) :

p@h; ik m@Eirk 1ji{k.k dk foLrr -i gh tc nk 1 vi/Zd o'k fn, gk rk fdlh
Ipdid dh x.kuk fof/ p@h; ijik.k djxnh

Por X Py X Py =1

Por = 19y ox dk Wi/lj eludj cuk f}rh; o'% dk Ipdid

Py, =T}rh; o'% dk viZkj eludj cuk rrh; o' dk 1pdid

Py = I'rh; 0% dk wviZlj eludj cuk 1Fe o' dk 1pdid

Ipdidi d viZdij idey bl ijhfk.k dk Br'V ugh djr gA fid"kj dk win®k 1=k Hib
bl ijh{kk ij db clj Igh ugh mrjrid ;9 v/Kjr k fuf*pr Hifir 1ePp; sk jy x.Wk

; 1 fudky x, Ipdidk e bLrety fd;k thrk gA

Example V1. Calculate the index number from the following data using Fisher’s
ideal formula and show how it satisfies the time and factor reversal Test.

Commodity Base Year Current Year
(oLr,) Price Qty. Price Qty.
A 5 25 6 K1)
B 4 20 5
C 2 18 4 20
Solution.

Base | Year | Current | Year

Commodity | Price | Qty. | Price | Qty. | poQo | Polo (O}
Po Jo Py O
A 5 25 6 30 125 150 | 150 | 180
B 4 20 5 16 80 100 64 80
C 2 18 4 20 36 72 40 80

SPoto | SP1do | SPoth | SP1th
=241 | =322 | =254 | =340

SquO Splql 100
\I Spedo  SPo%

- 222 399 44
241 254

= 4/1.788" 100
=1.337x100=133.7
Time Reversal Test :

Py X Py =1
01 10 153
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S Po

) \/Splqo, SPih - \/Spoqp

Spodo  SPeth Sty py

241 254 N340 322

“\241 254 340 322

Sa; Py

=J1=1

So, Fisher’s ideal formula satisfies the Time Reversed Test.

Factor Reversal Test :

Sp,q

puroue 2
\/Splqo Spth - [Spoth . Smp
SPoto  SPo% \/S%po Sy py

322, 340, 254, 340

241 254 241 322

_ [s20. 300 _340
"\ 241 241 241

340 _ Spyo,

Here =
241 Spyqq

Here also, the Fisher’s ideal Index number also satisfies the Factor Reversal Test.

3.5. thou fuokg Bpdkd (Cost of Living Index Number)

.d fo'k"k ox 1j eY;k e ifjoruk dk iHko Kir dju d fy, thou fuokg Ipdkd

dk i1;kx fd;k thrk gA thou fuolg Ipdid dk miHiDrk eY; Hh dg
d egxib Hik (DearnessAIIowance)d fu/Zij.k Ha bIh viZly 1j fd sk

HA viuh VidFd ubfr sk dk fu/Zkg.k bIh viZlj 1) djrd gAmlH iDrk eY; Ipdd d Jpuk

d fy, olrvk dk ie[k tkp Jf.k;k e foHkfer fd;k thrk g
(i) k] Tkext] (i) oL=k] (i) b/u ,0 1dk*] (iv) edku dk
thou fuolg Ipdkd olN ell;rivk 1j vi/kfjr g %

@iyox fo'k'k d HHh 0;0r;k dk jgu&lgu yxHix ,d thk eluk thrk gA

fdji;f] (v) fofo/

@iyolrvi d eY; ,d LFku I nlj LFku ij yxHx ,d lelu g

(iii) ftu oLrvk dk “fey fd;k tirk g o olLr, 0;fDr

ifrfuféifo djrh gt
154
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(iv) ; Ipdid vilr =1 1 yix gir gh ik =i 1 ught BC-204 (Business Statistics)

miHkOrk eY; Ipdkd jpuk dh fof/ ;k (Methods of Construction of Consumer
Price Index Number) :

(i) legh 0; ; fof/ (Aggregative Expenditure Method)
(i) Ikfjokfjd vk; 0;kid fof/ (Family Budget Method)
legh 0;; fof/ Hjk Ipdid Kir dju d fy, fuku B dk 1;kx fd;k trk g—

Sp.q
POl_S 1%

x 100
Podo

Where Po1 = Consumer Price Index Number
iifjoifid vi;&o;kid fof/ Mjk Tpdid bl idij Kir fd;k tirk g—
_ Spv
01~ gy

Where P =Price Relatives

P
Price Relative = = x 100
IDO

V= polo
&P, = Total of Product of Price Relatives and Weights
SV = Total of Weights
3.6. lpdkd jpuk Ic/h fofo/ lel;k,
(Various Problems Regarding Construction of Index Numbers) :
3.6.1. Vk/Zkj ifjoru (Base-Conversion):

dHin&dHn vio® ;driullj fLFj viZkj d Tpdid dk J[kyk viZkj o viZkj dik fLF
wviZlj e ifjofrr djuk iMrk g bld Ic/ e fu;e bl idlj g—

(i) fLFkj wkZkj | Uk[kyk Vk/Kj (From Fixed Base to Chain Base) :

Formula:

Current Year Fixed Based Index Number

Chain Base Index Number = Previous Year Fixed Base Index Number x 100

(i) UkTkyk wikZkj I fLFj Vk/Zkj (From Chain Base to Fixed Base) : igy 0' di
fLFj wviZlj dk eY; k[kyk okyk gh eluk thrk g ;fn igy o' di viZlj efuu d fy, dgk
g rk Ipdid 100 efuk &k, XA

vxy o'k 1 Ipdid d fy, fuku B=k dk i;kx ghxKd

Fixed Base Index Number

_ Current Year Chain base Index Number x Previous Year Fixed Base Index Number
B 100
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B.Com. Part-11 (BC-204) Example V1I. From the Fixed Base Index Numbers given below, prepare Chain base

Index Nos.
Year 1988 | 1989 | 1990 | 1991 | 1992 | 1993
Index No. | 100 | 110 | 120 | 125 | 140 | 160
Solution. Construction of Chain Base Index Nos.
Fixed Base . Chain Base
Year Conversion
Index No. Index Nos.
1998 100 — 100
1989 110 @ 100 110
100
1990 120 @ 100 109
110
1991 125 12—5 100 104.17
120
1992 140 @ 100 112
125
1993 160 @ 100 114.28
140

Example VI1II. From the Chain Base Index Numbers given below, prepare Fixed
Base Index Nos.

Year 1988 | 1989 | 1990 | 1991 | 1992 | 1993
Index No. | 90 | 105 | 102 | 95 99 | 120

Solution. Construction of Fixed Based Index Nos.
Fixed Base . Chain Base
Year Conversion
Index Nos. Index Nos.
1988 90 — 90
1989 105 105”90 94.5
100
1990 102 M 96.4
100
1991 95 9 964 91.6
100
1992 99 99" 916 90.7
100
1993 120 M 108.84
100

3.6.2. ViZkj o' ifjoru (Base Shifting) :

tc fdlhfn, g, o d LRku ij wU; fdlh o'k dk wviZlj eludj Ipdidk dh x.kuk
dh tirh g rk bl viZkj o' dk ifjoru (Base Shifting) dgk thrk gh

(i) tc Ipdid Kir dju dk 1gy okyk vi/kj o'k vi/Zd Tjiuk giu ijA
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(i) tc Ipdid fHlu&fHlu o' 1j viZifjr gir g ryuk dju d fy, ,d viZlj
rk gh bld fy, nk fof/;k bLrety dh thrh gh

(i) If{kir fof/ (Formula) : New Base Index No.

_ Old Index No. of Current Year
~ 0ld Index No. of New Base Year

x 100

(ii) iufuek k fof/—bl fof/ d vulij fy o'k dk vizlj eludj Ipdidk dh x.kuk
u, flj I dh thrh gh ,g fof/ tc 1;kx dh tirh g rc Ipdkdk dh jpuk Tellrj elé;
VFiok e¢;dk dh Tgk;rk 1 dh xb g

3.6.3. f'kjkcl/u (Splicing)

dHn&dHn fuf*pr vilj ij Kir fd, x, Ipdidk dk cln dj fn;k thrk vij cln g
oty o'k dk vk/kj elu dj u, Ipdid ekyk r;kj dh tirh g rk ml f'jicl/ d ute 1

rk gh , It 1fjfLRfr e ub Ipdid dk 1jfun Tpdkd J.lh 1, Bk Tek;keu fd;k
th, fd ryuited vé;;u IHo gk 1dA

bld fy, fuku B dk 1;kx fd;k hrk g
Spliced Index No.

B Old Index No. of Current Year x Old Index No. of New Base Year
B 100

Example IX. Given below are two sets of Index, one with 1980 as base the other
with 1984.

First Years |1980 | 1981|1982 | 1983 | 1984
Index No. | 100 | 120 | 145 | 172 | 200
Second Years |1984 |1985 | 1986 | 1987 | 1988
Index No. | 100 | 110 | 116 | 125 | 150

Splice the second set of Index Numbers from 1980.

Solution.
Years | Old Index No. | New Index No. | Splicing | Spliced Index No.
1980 00 — — —
1981 120 — — —
1982 145 — — —
1983 172 — — —
1984 200 100 100x200 200
100
1985 — 110 110° 200 220
100
1986 — 116 116 200 232
100
1987 — 125 125 200 250
100
1988 — 150 150" 200 300
100

BC-204 (Business Statistics)
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Example X. From the following data prepare Index Numbers for real wages of
workers.

Years 1986 | 1987 {1988 | 1989 | 1990 | 1991
Wages (inRs.) | 300 | 340 | 450 | 460 | 475 | 570
Price Index No. | 100 | 120 | 220 | 230 | 250 | 300

Solution.
Years | Wages | Price Index e s Real Wages
9 Money Wage . 4, Index No.
Price Index
300,
1986 300 110 ——"100 =300 100
100
1987 340 120 ﬂ 100 = 28333 @’ 100 =94.44
120 100
1988 450 220 4—50 100 = 20455 %' 100 = 68.18
220 300
1989 460 230 4—60' 100 =200 @' 100 = 66.67
230 300
1990 475 250 Ars. 100 =190 @’ 100 =63.33
250 300
1991 | 570 300 @’ 100 =190 @’ 100 =63.33
300 300

4. Ikjk*k (summary)

fun*lkd ;k Ipdkd nk le;cif/ vFok nk LFkuk e e fd I rF; e g, ifjoru dk Bk
eki g Ipdid ,d fo'k'k idkj d ele; gir g ftud Hjk diy J.h ,0 LFku J.lh e g
oty Nifk ifjoru dh Ikell; ioflk dh eki dh thrh gA fun'ikd Ino I[;k e 0;Dr fd;
thr gA fun’ikd e[;r;k pkj 1dkj d gir gh (i) dier Ipdid] (i) el Bpdkd] (i)

ojy&eY; Ipdid o (v) fo'' mi*; pdik dA kad txr e Ipdidk di vifRd
ok; kid 'U' (Economic Barometers)d IKk nh tkrh gh 1pdikdi d cutu I 1o bld
fuek.k dk mi*; Hyh&Hifr Li"V dj yuk pifg, D fd fuek.k B[ ;k IH0 if@;k, mi®; ij

gh fuy djl’ oA fun®iid i fuek.k djr le; eY;k dk puko i;Hir Iko/kh Fik IroQ rk
d NF djuk pifg, D;kfd ifjoru bigh d wiZlj i1j eki thr gA fofdllu oLrvk ;k ink di
ryu fed eglo dk idv dju gr fdlh Huf"pr viZij ij Hijk (Weights) ok i;ix fd;k

rk gA miHiDri eY; Ipdid ,d ox&fo'k'k d jgu&lgu e gku oty ifjoruk dk crirk
gA mitkDrk eY; Ipdikd dk iskx Bjdij eY; fu;l=. egxib HUik o U;ure etnjh bR;kn
dk fu/lj.k dju e djrh gh

5. iLrkfor 1Lro( (Recommended Books)
(i) Introduction to Statistics — By Prof. R.P. Hooda
(ii) Statistical Methods — By S.P. Gupta
(i) Business Statisics— By S.C. Sharma, R.C. Jain
(iv) Business Statistics — By T.R. Jain

(v) Business Statistics — By Oswal, Aggarwal & Sharma and Khurana



6. VH;kI d fy, 1'U (Self Assessment Questions)

@ Ipdidk dh ifjHik nife, ,o mbd mi;kxk ij 1dk Mify A

@ ™Ipdid vifFd ok;eki ;U= g bl dFu dh ;K[ ;k dift, wvij ;g Hi crib,
fd fdIh idif*tr 1pdkd dk i;kx djr le; fdl idk dn Ho/lfu;k é;lu
e j[un pkfg, \

@3) futufyflkr 1 0;k[;Red fVIif.k;k fyf[k,—
(i) VILi(fr (Deflating)
(i) ViZlj ifjoru (Base Shifting)
(iii) fkjkcl/u (Splicing)
(iv) p@h; 1jh{k.k (Circular Test)

(4) From the following information construct Index Number of prices taking

Average price as the base.

Rate per Ten Rupees

Year Wheat Rice Sugar
| 10 kgms 2.5 kgms 5 kgms
I 8 kgms 2.0 kgms 5 kgms
1l 5 kgms 1.6 kgms 2 kgms

(5) Construct the fisher’s Ideal Index from the following data :

Base Year Current Year
Articles Price per Total Expenditure Total Value Quantity
Unit (Rs.) (inRs.) (inRs.) (kgs.)
A 6 300 560 56
B 2 200 240 120
C 4 240 360 60
D 10 300 288 24
E 8 320 432 %6

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) B.Com. Part-11

Paper - BC-204 : Business Statistics Revised By : Dr. Heera Lal Sharma

Lesson No. : 8

dky J.kh dk fo"y'k.k

(Analysis of Time Series)
1jpuk (Structure)

1 ifjp; (Intorduction)
2. mi"; (Objective)
3. fo'k; dk iLrrridj.k (Presentation of Contents)
31 diy J.Ih dk vF ,0 ifjHIK
32 dky J.h dk eglo
33 diy J.lh d 1%vd
3341 iNfr vFok miufr
332 vior ;k eklef fopj.k
333 pdh; mPplopu
334 viu;fer mPplopu
34 vior fopj.k ,0 p@h; mPplopuk e wirj
35 iNfr di ekiu dh fof/;k
351 Lord gLr p@ fof/
352 VYi&ele; fof/
353 py ele; fof/
354 (;ure ox fof/
3541 ljy j[in; iNfr
3542 f}rh;%r d njclc 0@ fof/
3543 pj Mrkdh; o@ fof/
36 elufi leddj.k di - illrj.k
37 ekleh fopj.k dk ekiu dh fof/;k
371 ljy vilr fof/
372 cy ele; fof/
373 ply ele; 1 vuikr fof/
374 iNfr vuikr fof/
375 J[kyk oku fof/
38 VLFdkyhu mPp opu dk e
39 vfuok; mPplopu di e
4. k"%
5. ilrifor iLrd
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1. ifjp; (Introduction) BC-204 (Business Statistics)

vifFkd ,0 0;lolf;d {i& dh Bel;kvk d vé;;u e le; ;k diy dk WR;lr
egUoi.k LFiu g le; dh xfreityrk d dij.k gh vifFid lielftd jktufrd vij 0;lolif;d
{ik e vud egRoi.k ifjoru gir jor gh ; ifjoru fofHUu {ktk dk iR;{k sk viR;{k zi
I iHkfor djr g] ;F&] mRiknu] fc@h] mi; ka vii] tul[; ]v kr fu;kr wifnA bl
idij d ifjorlik dk ve; ;u miHiDrk 0;kolk;h] N kd jkeurk] mdxifr] i"kdu o wi;
IHh oxk d fy, vio®;d o mi;kxh gh

2.mi"; (Obijectives)
bl ve;k; dbve;;u dju d cin vii thu th;x—
(i) dky&J.kh fo"y"l.k dk vF ,0 ifjHil
(i) dky&J.Ih dk iHifor dju oty 1Avdk d clj e tludijh ikir djuid
(iii) ioflk dk ekiu dh foftiiu fof/;k dk fo"y'k.k djuk
(iv) dky&J .1 fo*y"k.k dh mi;kixrk dk thuuk
(v) eklen fopj.k dk Kkr dju dh fof/;k dk eY;kdu djuka
(vi) dky&J.ih d fo*y"k.k I Hkoh Vukvk dk 10 e vuelu yxiuid

3.fo'k; dk iLrrhdj.k

3.1. dky&J .k dk vk ,0 IfjHkk (Meaning and Definition of Time Series Analysis)

VFCH Ik ticnk e Te; d fdIh Hib eki €1 0'Y] elg rFk fnu wvifn d viZlj i
iLrr ledk d 0;oflFr @e dk dky J.h dgr gh dky&J.lh d virxr nk idkj d pjeY;
gkr gh—(i) Lorl pj&eY; (Independent Variables) rf (i) VifJr pjéeY; (Dependent
Variables)A le; Lorlk pj&eY; girk g ,0 le; d NiF&HF Tedk d eY; e g oky
ifjoruk dk vifJr ij&eY; dgr g] futu mnkjgj.k dky&Jd.h d vFk dk Li'V djrk gk

Table-1 Table -2
Time Production (Tonnes) Time Export (in Crores)
2000 150 2000 15
2001 180 2001 18
2002 210 2002 2
2003 250 2003 K
2004 290 2004 45
2005 320 2005 70

dky J.kh dh 1fjHkkk, (Definitions of Time Series) :
diy J.ih dh dN e[; ifjHi'%, fuEufyf[ir g %
@) duh,o difix d vullj] le;kullj fn, x, vidMk d leg dk dkyJ.fh dgr
oA 161



B.Com. Part-11 (BC-204) A set of data depending on the time is called a time series Kemry and Keeping.
@ @IV ,o dimMu d vullj] *dkyJd.lh e vidM le;kulllj GecYs gir gh

"A time series consists of data arranged choronologically” Croxton and
Conden.

@) 1k cuj fgj'k d vulij—fdky J.1h fdIh dky vFiok 1Ecl/ d @fed felnwvk
d rRletolnk (Corresponding) mlh pj d eY;k dh ,d voLFk gh*

A time series is a sequence of values of the same variate corresponding to
seccussive points in time” Prof Warner Hiresh

@ ;hyupid d vullj—,d diy di fdlh vifiid pj vFiok fefdr pjk feudk
IEcl/ fofillu Ne;tof/;k I girk g] d voli/uk d Idyu d :i e ifjHif'\r
fd;k & Idrk gh*
“Atime series may be defined as a collection of readings belonging to different

time pervids, of some economic variable or composite of variables” Yu-Lun-
Chou

3.2.dky J.k dk eglo (Importance of Analysis of Time Series)

diy J.ih d fo"y'k.k dk vifFd 0; kolkf d ,o left d IHh J-lk e cgr egro gh
diy J.lh d veé;;u dke[; mi*; Hioh Avukvk dk Igh vuelu yxiu d fy \V/iiz(e g2
e gu oky ifjoruk dk le>uk rFik eY;kdu djuk] diy J.Ih foy'i.k d 1e[k egho bl
idij g—
(1) Herdkytu 0;ogkjk dk Kku (Knowledge of Past Behaviour)

diy J.ih d foy'l.k I Hirdkytu 0;ogkk dk Kiu Ijyrk 1 gk Idrk gA bu
0; 00k dk Igh foy'l.k djd egroi .k fu"d" fudkydj bud vislj 1j wifFd
0;ogik dk fusfi<r dj 1dr gh

(2) Hfo"; d fy, vueku (To Forecast the Future Behaviour)

dry J.ih d fo"y'k.k I Hioh ioflk;k o ifjoruk dk iokueiu IEHo ghrk g Vij
bl ioluetu d vislj 1j mj] x] 0' ikj] mRilnu] miHkx o NfY vifn d cij e
iHioh ;keukvk di fuek.k fd;k thrk gA

() 0;kikj p@ dk vueku (Expectation of Business Cyele)

VifFd txr e 1k;% lef¥s (boom), voufr (recession), Volin (depression) rFk
TU#RFU (recovery) dh p@h; xfr n[ku dk feyrh gA diy J.Ih d fo"y'i.k d

wiZlj 1j p@h; mPplouk dk fo*y't.k djd wixkeh 0;kikj p@k dk ioluetu
yxk;k € bdrk g vij vuzi ktukvk dk fuek.k fd;k thri g

(4) ryulfled Vve; ;u (Comparative Study)

fofHlu diy Jf.k;k d ikjLifjd veé;;u 1 vudk fu'd' fudky tk Idr g tl
foftilu n*l dh eR; nj] pje nj] Nfk mit nj ifr gdv;j f{k nj vidn dk
tiudj fofdllu n"ik d clj e tuk t Idrk gA
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(5)  lkoHikfed mi ;kfxrk (Uaiversal Utility)

dy Jf.k;k dh mi;kxrk doy 0;0lk;h o VRHL=;k d fy, gh ugh cfYd ifk;
o {: e g €1 1jdij N'%d Niefftd Jktufrd ILFkk, *liekd riwvk okaudk
d fy, wvifnk

6) ifjoruk dk ve; ;u (Study of Changes)
diy J.i dh Igk;rk I thou d fofHlu {ik e fo"K'%rk wifFkd ,0 0;kolkfud
{lk e gu oy ifjoruk dk vé;;u fd;k tk 1drk gh
3.3.dky J.k d 1%vVd (Components of Time Series)

diy J.i dk vud Avd iHifor djr g vFikr dky J.k e vud dij.lk 1 ifjoru
ghrk g bu 1fjoruk dk gh diy J.lh d 17%vd dgr gA diy J.lv e e[;rh pkj 1dij oxk
e foHiftr fd;k €t Idrk gh

3.3.1. ioflk ;k miufr (Trend)

3.3.2. vkor ;k ekleh fopj.k (Seasonal Variation)

3.3.3. p@h; mPPkkopu (Cyclical Fluctuations)

3.3.4. vfu;fer mPpkopu (Irregular Fluctuations)
3.3.1. 1oflk ;k miufr (Trend)

diy J.h e nidiytu ioflk dk vi'k; nidiytu e gh fdlh Ha diy J.h
yEc&le; e ofYs ;k deh dh LoHkfod Toflk girh gh mih dk nididkyhu ioflk ;k mlufr
dgr gh mnkgj .k Hkjro™ e [l |&|n d eY;k e fnu&ifrinu mrij&p<io gir jgr g
ijUr Lorlkri d cin 1 ve rd n[l t ;g dguk gixt fd eY;k e p<u dh ioflk crib
th 1drh gA bl idij ge dg Idr g fd nh.kdkyh u ioflk og vifjoru iofk g t Niell;
i Dmlhfn'lk e i;kr vof/ rd jgrh gh ;fn dib J.kh c<rh g rkml c<rh gb ioflk
dgr gh ;fn dib J.h %vrh g riml %Vrh gb doflk dgr gh ;fn dib J.lh u c<ri g u
Wrh g t ml ioflk foghu dgr g

gt 53 wate wedt g8 gt vgfa fad
(\M\/\/ u(t) u(t) /\(k/\/\/\l’\‘
Fug-(i) . Fug-(ii) ik Fug-(iii)

iolflk ekiu d mi*; (Purposes of Measuring Trend)
iNfr ekiu d e[; zi I riumi*; gir g %
1 vrir e J.Ih d fodkl vFok voufr dk vé;;u dju d fy,A
2. nidkytu Totuelu dju d fy,A
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3. miufr ekiu di riljkmi®; ml djuk g fell ledk d p@h; rHk vYidiyhu
mPPhopuk dk Li"V fd;k t« IdA

3.3.2 vkor VvFok ekleh fopj.k (Seasocal Variations)

fdlh Hih dky J. e ,d o' d vinj glu oty ifjoruk dk ekleh fopj.k dgk thri
gh ; ,delg lirkg ,d fu sk afrkVk g Idr gh , 1 ifjoru nk dij.k 1 gir g tyol;
VFok jifréfjot elen ifjoruk dk 1Hko mRiknu] fd b L0' [kp ij vyx&vyx IMrk gh
mnkgj.k d fy, Hijr e "linh foolg d ekle d dij.k Hu&pknh viH'k.k oL=( cru wifn
d nke c< tir gh

3.3.3. I/ ; mPPkopu (Cycfical Finctuations)

; Ifjoru Hi fu; rdifyd gir gA vri ,d fuf* pr le; d cin rd pyr g ij etlef
ifjoru dh rjg budh vof/ ,d o' ;k de ugh gkrhA ; k% dN o' rd pyr gh 0;kikj
dh @elulllj pkj VoL, g hgh 1. Ief1/4 |frUrj 3. vilin 4. iu#FkuA futu fpt e
bu pj.k dk infkr fd;k x;k g—

Prosperity
Prosperity 2
(&
<
WG /\@ /
% S [ o
Normal % A 6\‘
oo Q’Q
(> 8
Depression Depression

3.3.4.viu;fer mPpkopu (Irregular Fluctuations)

fu;fer mPPkopuk d foijir tc dib ifjoru vidfled -i I ;k viu;fer zi |
ok &; rk bl viu;fer mPplopu dgr gh bl idlj d ifjorlk dh u rk IEHiouk gkrh g
,0 U gh budh fuf*pr vof/h ; ifjoru ;% ci<] vdiy] HdEi] puto] vk]kixd I%'% ,0
gMrky wvifn d dij.k gir gA
3.4. vior fopj.kk ,0 p@h; mPpkopuk e virj (Difference between Seasonal
Variations and Cyclical Variations)

1. Vvof/ (Period): Vior fopj.k dh vof/ ,d o't 1 de girh g tcfd mPPiopu
30 I ydj 10 ;k 120% rd ghr gh

2. fu;ferrk (Regularity) : vior fopj.l dh vof/ wvij @e niuk e fu;ferrk girh
gh p@h; mPplopuk e lef¥] ifrlkj] volin vij iuzfFku rk fuf*pr jor g
yfdu budh vof/ e virj girk gh

3. ifjoru d dkj.k (Reasons for Variations) : Vior fopj.k tyok;] etle
Jhfréfjokt vinr o i(*tu vifn e ifjoru I gir g tcfd p@h; mPPlopu ez
d ilij ;k Idpu fod@; e of% ;k deh Fjdkjh uhfr;k vifn e ifjoru d dbj.k
ghr gA



4. 1dV gku dk @e (Chronology of Reflection) : eklef ifjorlk iR;d 0;0lk;
e vyx&vyx @e 1 1dV gir g tcfd p@h; ifjoru ik;d 0;0lk; e lelu
1 1 idvgir gh
3.5. ioflk dk ekiu dh fof/ ;k (Methods of measuring Trends) :
n%dkybu ioflk Kir dju d fy, futu fof/;k dk iskx fd;k tirk g—
3.5.1Lorkk glr 0@ fof/ (Free-Hand Curve Method)
3.5.2 VY, eke; fof/ (Moving Average Method)
3.5.3 pyeke; fof/ (Moving Average Method)
3.5.4;ure ox fof/ (Method of Least Squares)
3.5.4.1 1jy j[k oflk (Straight Line Method)
3.5.4.2f}rh;%r d ijoy; 0@ (Second Degree Parabola Curve)

3.5.4.3 pjXrkdh; od (Exponential Curve)

3.5.1Lork glLr od fof/ (Free-Hand Curve Method)

nidkyhu Toflk dk Kir dju di ;g Icl 1jy fof/ gi bl fof/ d vullij igy diy
J.ihd eY;k dk fclnd.bh; i+ ij vidr djr gh ble le; dk X-axisij rRkfn; g; pj
eY;k dk Y-axis ij mfpr ekin.M ydj fn[kykr gh rRlk*pkr vidMk d mrijép<io dk é;hu
e j[ir g; ,d ljfyr o@ [ipk thri g tifd dky J.Ih d mPplopuk d eé; I girk gvi
XtjA ;0 od gh eDr gLr od girk gA bl fof/ dk fujh{k.k Hjk o@ wlok;ktu (Curve
fitting by inspection) dgk thrk gA ;g fof/ 1jyre g] yip“ly g rFk viliuh I 1e> e
viu ;K; oA ;g jifr i{kikrik g ,0 ble "lark dk vHko jork g
Example1:

From the following data fit a trend using "Free hand Carve Method"

Year Production of Product
X (in tonnes)
1881 1236
1982 1250
1983 1242
1984 1255
1985 1245
1986 1258
1987 1250
1988 1265

Solution : Il igy Bedk dk Xk e Dotted Line Yk fn[ibt bld cin ,d 1jy
j[i bl idij [p fd ;g bu Dotsd eé; e ghrk gvk xtj
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1270 1

1265 1
= 12601
S

S 1250+
)
soer IS

1240 1
1235 4

Year— 1981 82 83 84 85 86 87 88

fp=

Production and Trend of Product X

3.5.2 V¥selke; fof/ (SemiAverage Method)

bl fof/ d vullj Icl igy djri J.i dk nk cjicj Hixk e cV fy;k g Vi
mld cin 1R;d viu Hix dk vyx&vyx IekUrj k k Kkr fd rk gA niuk elé;k d
ml le;lof/ d e¢; d viu xki{ ij vidr fd;k thrk gh bu nu chnvk d feyku I t
I[r j[k curh g] mI ioflk j[k dgr gA

K
I

VYaelg; fof/ dk ve;;u ge nk fLAfr;k e djr g—

(iytc J.hhefn, x, ok dh Ie I[;k gk—

tc diy J.ihve fn; x, o' dh le B[ ;k gf] vFr 4,6,8, 10, 12 bR;kn gk rk ml
J.Ih dk nk cjkcj Hixk e viluh 1 fonkftr dj yx o niuk Hixk dk Tellrj ele; fudky
yX VI xk( 1ij ij vidr dj yxA

(i) tc J.kh e fn; x, o' dh fo'k; B[k gk—

tc J.he f, x, o't dh I[;kfo'te gk vFkr 5,7,9,11, 13 bR;kn gk rk ml nk
Hixk e civu dh TeL;k vi;xih , 1 e J.ih d fcdy chp d vd dk NiM nuk pifg,A "K'k
if@;k ioor jgrh gA

.k rrlk nki&vyagelg; jifr 1 ioflk dk vuelu Bjyrk 1 yxk;k t Idrk g rFik
i{iilr di Hiouk I Hi viHifor jgrh gh yfdu bidh Ihek, Hh g—1) ;g fof/ j[ih; ioflk
d le; g mfpr g (2) ;fn pje eY;k dh mifLFfr d dij.k Bellrj ele; voiLrfod gk t,
rk, It fLRfr e ;g jhfr mfpr ugh gA

Example: 2

Find the trend of the following data using semi-everage method—

Year 81 82 83 84 85 86 87 88 89 0

Sales | 10 14 2 16 14 18 16 20 18 2
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Solution :
Year Sales Total Semi-average

8l 10

& 14 10+14+12+16+14 _ 68

83 12 5 = ? = 136
A 16

& 14

& 18 18+16+20+18+22 _ 95

87 16 5 = ? = 188
8 2

8 18

4] 2

ukvV % 13.6 0" 83 d Vvix ,0 18.80' 88 d Vix fy [ t,xhh

Actual and Trend of Sales

22 1
21 A
20 A
19 1
18
17 -+
16 -+
15 1
14 4
13 1
12 4
11 -+
10 1

Trend | Line /><
%>< Actual| Data

Production

><

Year— 1981 82 83 84 85 86 87 38 89 90

3.5.3 py el¢; fof/ (Moving Average Method)

bl fof/ e ele; py jifr Hjk fy, tir gh py ele; fdru o' dk gf ;g bl cir
1j fullj djrk g fd diy J.lv d ledk e p@h; mrijép<io fdru o'l e girk gA py
ele; ik;h 30 1 ydj 110% rd girk gh bldh x.kuk 1f@;k futufyf[ir g—

(i) igy ele; dh vof/ fuf*pr djxA

(i) ;g vof/ ;in50% g rk diy J.lh d 1Fe 1kp 0% d eY;k dk timdj rilj
o't d leu j[kxA

(iiiybld i"pir 1Fe o' dk Nimdj vxy 1kp o' d eY; dk tiMdj piFk o' d
lieu j[xA ;g f@;k rc rd djr jgx tc rd J.ih d viire in rd u igp t;A bl
iIfd;k 1 th led elyk r;kj gixh og Moving Totals dk inf*kr djxiA
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(iv) py ele; ;ixk di s 1 (fu/kfjr vof/ 1) Hix nxA € HixiQy ik gixi] ogh
py elé; gixh ; py elg; gh nikdkytu ioflk dk ik, xA

;i py elé; vof/ e gk VFkr 40 g rk igy pkj o'k d eY;k dk ;kx djd
nlj o rlj o'k d ele; fy[kx vij igy o' d eY; di NiMdj vxy plj o'k d eY;k
d ;ix dk rilj o PiFk o'k d clp fy[kxA

bld cin t ;kx nlj o rilj o'k d chp rFk rilj o piFk o'k d chp g mlg tiMd]
rhlj 0% d wvix fy[ix vij bl 1dlj vix 1f@;k nigjk; xA bl Add - in - pairs ;k Total
centrerd djuk dgr gh bld cin bl dfier ;ix dk 8 1 Hix ndj py elé; Kir djxA

py ek; fof/ d x.k rAk nk’k (Merits and Demerits of Moving Average
Method) X.k (Merits)

(i) b1 fof/ dh xf.krh; §f@;k Ly gh
(if) 59 yipnij gA

(iii) b1 fof/ e vYidifyu mPPlopu ;k rk i.kr;k lekir gk tr g ;k diith Te;
rd fujflr (eliminatc) fd; & Idr gh

(iv) bl jbfr d i;kx e efuo dh i{kikr Hkouk dk dib THko ugh iMriA
nk'k (Demerits)
@) bl jhfr dk i;kx Toluelu yxiu d fy, ugh fd;k € Idrk gA

@iy bl jifr e Dellrj ele; dk 1;kx fd;k thrk gA vrk Tellrj ele; dh Thekvk dk
iHko miufr eY;k ij iM fcuk ugh joxiA

(i) b1 fof/ dk Hjyrk 1 fd 0 xf.krh; Bk Hjk 0;0r ugh fd;k th Idrid
Example:3
From the following data find out trend using3-yearly moving average.

Year 1981 1982 1983 1984 1985 1986 1987

Production 412 438 446 454 470 483 490
Solution :
Year Production Three-Yearly moving Three yearly moving
total average

@) O] Q) (4)
1981 412
1982 438 412 +438+446=1296 1296, 3=432
1983 446 438 +446 +454=1338 1338, 3=446
1984 454 446 + 454+ 470=1370 1360, 3=457
1985 470 454+ 470 +480=1407 1470, 3=469
1986 483 470+483+490=1443 1443 +3=481
1987 490




Examples:

From the the following data find out trend using 4-yearly moving average.

Years Sales (in 000 units)

1981 2

1982 6

1983 4

1984 8

1985 10

1986 6

1987 V]

1988 8

1989 16

1990 20

Solution.
Year | Sales 4-yearly 4-yearly Centing Centring
moving totals | movingaverage total average

1981 2
1982 6 20 5 12 6
1983 4 28 7 14 7
1984 8 28 7 16 8
1985 | 10 36 9 18 9
1986 6 42 9 195 9.75
1987 12 5 105 245 12.25
1988 8 14
1989 16
1990 20

3.5.4 l;ure ox fof/ (Method of Least Squares)

U;ure ox jifr miufr d eki dh 1oJ"B jhfr gh ;g jifr AN xf.krh; foKkrkvk dk

iji djr g tifd futufyf[kr g
()S(Y-Yc)=0

(i) S (Y =Y )2 =minimum

bigh ol 1 bI uifr di "J;ure ox jifr* o 1Kk m xb gh bl Tokfpr j[k (Line
of the Bestfit) gt tirt gi bl fof/ d vullj ioflk Kir dju d fy, futufyf[ir leidj.k

ok i3ix fij thrk gh

Yc =a+bx

BC-204 (Business Statistics)
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bIh Tehdj.k e

Yc =ioflk di elu (computed trend value)

a='a isaconstant. Itisintercept of Y i.e. it representsvalue of Y Variable when
x=0

b ='b’ isanother constant and represents slope of trend fine
vinj a,o0 bdk elu fukufyf[kr Tendj.lk 1 Kir fd;k tirk gu
SY =Na+bSX (i)
SXY =aSX +bSx? ...(ii)
3.5.4.1 ljy j[kh; ioflk viok;ktu (Fitting a Straight Line Trend)
Yc=a+bX
Example—

From the following data fit a straight line trend by using least square method/

Year 1977 1978 1979 1980 1981 1982

Sales 10 12 15 16 18 19

(m'000Rs.)

Solution :
Year Sales X XY x?
1977 10 0 0 0
1978 12 1 12 1
1979 15 2 30 4
1980 16 3 48 9
1981 18 4 72 16
1982 19 5 95 25
r=6 90 15 257 55
SY SX SXY SX?

The trend values can be obtained from the following equation
Yc=a+bX
To find out the values of aand b we have two equations
SY =Na+bSX (1)
SXY =aS+bSXx? ..(ii)
After putting the given value in the above equation we get
90=6a+ 15b (1)

257=15a+55b (i)



Multiplying the equation (i) by 5 and equation (ii) by 2 we get
450=30a+75b
—514=30a+ 110b

—64=35b

Kl
z!—

b=1.83
Putting the values of b in equation (i) we get
6a+15b =98
6a+ 15 (64/35) = 90
6a=90-27.43
Az 90- 27.43
6
Hence Yc=10.43+1.83(bh)

Estimating the trend values

XYc=a+bX
1977 0 10.43+1.83 (0) =10.43
1978 1 10.43+1.83 (1) = 12.26
1979 2 10.43 + 1.83 (2) = 14.09
1980 3 10.43 + 1.83 (3) =15.92
1981 4 10.43 + 1.83 (4) = 17.75
1982 5 10.43 + 1.83 (5) = 19.58
Example : Given below is the Statistics related to the number of accident in
certain city.

Year No. of accidents

1981 77

1983 88

1984 94

1985 85

1986 91

1987 98

1900 90

Fit astraight linetrend using the method of |east square and a so find out monthly

increase/decrease.
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Year No. of Accidents Deviations
Y X X2 XY
1981 77 -4 16 -308
1983 88 -2 4 -176
1984 94 -1 1 -94
1985 85 +0 0 0
1986 91 +1 1 91
1987 98 +2 4 196
1990 90 +5 25 450
n=7 623 1 51 159
SY SX SX? SXY

Yc=a+Bx

Kir dju d fy, a,0 bdk elu futu nk lehdj.k 1 Kkr fd;k €, xiA
SY =Na+bSX
SXY =aSX +bSX?
623=7a+1b (i)
159=a+51b (D))
letdj.k Giydk 71 x.k dju ij 623=7a+b
1113=7a+357b
—490=-356b

-490

- 356 =b

1.38=Db
ve igy leidj.k e bdk eY; j[lu ij
623=7a+b
623=7a+1.38
621.62=7a
621.62/7=a

88.803=a
172



bl idk
Yc=88.803+1.38b
The value of b is+ 1.38, hence monthly increase shall be monthly increase
=b/12=1.38/12=0.115 Ans.

35.4.2 }ri;%r d cjoyu Mk miufr dh x.kuk

vitFkd ,0 0;kolif;d {i= e , It 1fjfLFfr;k girh g ftue ijj[ dky J.
vidMk di niidkyhu ioflk dik Ig i 1 alrrhdj.k ugh dj aketd , I edkyJ
d ,d 1 vi/d Hix djd gj ,d d fy, foftlu lehdj.k ikir fd, tir gA bld fy,
futu lefdj.k dk 1;kx ghrk gh

Y=a+bx+cox?+d+ex?+...

;g loxd e %r rd t; rkml | dfler fieh;%r 0@ (Parabolar of the
Second Degree) Vij ri;Mr rd c<k;k tf, k ml ,dfler rrei;%r od dgr gh ;gk ge
f}rh; %r o@ di foopu djxA bldk lehdj.k gu

Y = a+ bx + cx?

tok a b, cvpj eY; ghbu vpj eY;k dh x.kuk fuku ilkell; Behdj.lk (Normal
equations) dk gy djd dh th Idrh g

SY =Na+bSX +cSX? i)
SXY =aSX +SX2 +cSX3 (i)
SX2Y =aSX2 +bSX? + cSX* ....(iii)

Short-cut Method : (When SX =0 and SX2= 0)

SY =Na+ aSX?2 (i)
SXY =bSX? ...(ii)
SX2Y =aSX?+cSX* ....(iii)

SXY ~ Sy-csx?

sx2 & N

Now b=

_ NSX?Y - (SX?XSY)
T N =Sx4- (sx?)?

Example : The following table relates to the urban population in the form of
percentage to the total population

Cennus 'Y ear 1951 1961 1971 1981 1991

% Population 11.4 121 13.9 17.3 18.0

FitaparcabolicY =a+bx + cx? tothese data. Estimate trend- value of population
for the year 2001.
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Solution :
fReHkjrh; miufréeY;k dk ifjdyu
Year Y X | Xy X2 x4 Yc=a+bX +cX?
1951 | 11.4 -2 [-228 4 16 11.0882
1961 | 12.1 -1 [-121 1 1 12.5853
1971 | 13.9 0 0 0 0 14.3111
1981 | 17.3 +1 | 17.3 1 1 16.2653
1991 | 18.0 +2 | 36.0 4 16 18.4482
5 72.7 0| 184 10 34 72.6981
N sy SX | sxy | sx? | sx4 SYc
| [ I

SY =Na+ cSX? SXY =bSX? SY = aSX2+cSx*
72.7=5a+ 10c 18.4= 106 147 = 10a+ 34c

72.7="5a+ 10X. 1143 b=1.84 145.4 = 10a + 20c

5a=72.7-1.143
a=14.311 1.6=14c
1dk 21 x.M dju ij
c=0.1143
vc lehdj.k vy = 14.311+1.84+0.1143e X d elu j[lu 1J
X==2 = 14311+ (1.84X —2) +(0.1143 X — 29
X=-1 = 14.311-3.68 + .4572 = 11.0882
X=-1 = 14311+ (1.84 X —1) +(0.1143X —1?)
14.311 — 1.84 + 0.1143 = 12.5853

X=0 = 14311
bl idlj X = +10 X=+2d miulr eY; @e’lh 16.26530 18.4482

gkxA 2001 d fy, vuelu

2001- 1971
X=—7F7"<

Hence

10

2001 d fy, Xcjicj gkxkp

Y =14.311 + (1.84 x 3) + (0.1143 x 3%) = 20.8597 or 20.86 Approx



3.5.4.3 i) Mrkdh; od fof/ (Expenential Curve) BC-204 (Business Statistics)

tc fdlh diy J.lh e ,d LFk;h ifr'k rnjl deh ;hofYa ghrh g ric, I fLFfr e k™
pd VFok v¥&y%x.kdh; od dk 1;kx fd;k thrk gh bldk leid]. kquu idij gu

Y =ab*orlogY =Loga+ (logb)

vc arfk bdk eY; Kir dju gr futu lehdj.k dk gy djxA

SLogY =Nloga+ SLogb. SX (i)

S(XlogY) = Log aSX + Log b SX? ..(ii)

Short-cut-Method—;fn le; fopyu e¢; ox d fy thr g rk sx di elu "I;
gkxk or SX =0 rfik mijidr lehdj.k futu idij 1 gk

SlogY
N

SLogY =Nloga+0b loga=

eSIogYu
—a= ALS N H

S(XlogY) =0+ Logb SX2

_ S(XlogY)
T osx?

aBsX Log Y 6

L 8—2+

SX [7]
Example :

The sales of acompany in lakhs of Rupeesfor the years 1997 to 2003 are given

below :
Year 1997 1998 1999 | 2000 | 2001 [ 2002 | 2003
Sales 32 47 65 92 132 190 275

Estimate salesfor the year 2004 using an equation of theformY = ab?, where X
=yearsand Y = sdles.

Solution : Fitting equation of the form y = ab*

Year Sales Trend
Y X Log Y X LogY x4 | values
1997 32 -3 1.5051 -4.5153 9 32.24
1998 47 -2 1.6721 —3.3442 4 45.96
1999 65 -1 1.8129 -1.8129 1 65.52
2000 92 0 1.9638 0 0 93.42
2001 132 +1 2.1206 +2.1206 1 | 131.10
2002 190 +2 2.2788 +4.5576 4 | 190.00
2003 275 +3 2.4393 +7.3179 9 | 270.70
0 +4.3237 13.7926 28

Expontial Trend: Y =ab* or Logy =loga+ X Logb
By using short cut method SLogy —SLog a 175
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SlogY  13.7926
orLoga= = =1.9704
N 7
Similarly SX Logy = logh S X2 logb= —~-od" _ 43237 154
milarly ogy =log ;logb= o2 - 28 or 0.

By substituting the values in equation

Year X Logy=Loga+ X logh Trend Al |
1997 -3 1.9704 + (-3) (0.154) =1.5084 32.24
1998 -2 1.9704 + (-2) (0.154) =1.6624 45.96
1999 | -1 1.9704 + (-1) (0.154 =1.8164 65.52
2000 0 1.9704 + (0) (0.154) =1.9704 93.42
2001 +1 19704+ (1) (0.154) =2.1244 131.10
2002 +2 19704+ (2) (0.154) =2.2784 190.00
2003 +3 19704+ (3) (0.154) =2.4324 270.70
2004 +4 1.9704 + (4) (0.154) =2.5864 385.90

The estimated sales for the year 2004 = Rs. 385.9 lakhs

3.6 miufr lehdj.k dk
fdlh Ho miufr lehdj.k dk :

(i) fopkjk/hu

i) inlk eY;k dh bd
(i) Ie; dh bdib

le; di ey fcln

ibsk (€l fd eY; oifid] eifld]

;b el o] Hrig)

= 1krj .k (Conversion of Trend Equation)
irj.k futu rhu Avdk ij fulg djrk gh

lirifgd)

miufr lehdj.k dk gekjh Ifo/k gr fuku 1dkj I ifjofrr dj Idr gh

(i) ey fcln ifjoru ;k viZij ifjoru

(ii) off'kd miufr letdj.k dk eifld miufr letdj.k e
IEHo g th fj;fr 1j fuHj ghxka

@i o% yd eY;k dkoif'td ;kx n j[k gk

a

Yc=—

b

12 " 14ax

iy te v di eY; eifld vidj ij gt

ik 5o nk idk |

bl fLFifr e ae dib ifjoru ugh gixk 1jUr b ifjofrr gh ;X

b

Y=a+

12



3.7 ekleh fopj.kk dk ekiu dh fof/;k BC-204 (Business Statistics)

eklen ifjoru I viHik; 0;tolif;d f@;kvi e , 1 lefid ifjoruk I g t ifro’%
gir jgr gA , 1 ifjoru 12eghuk d vinj gir gh eklenh fopj.k dk fo*y"i.k rih IEHo
g tc ge J. d 17%vdk I niidkytu ioflk] p@h; mPpkopu o viu;fer ifjoruk dk xk.k
dj nA ekleh ifjoruk dk ekiu dh fof/;k futufyf[ir

3.7.1py mi"; fof/
3.7.2py el¢; fof/
3.7.3py ele; 1 vuikr fof/
3.7.4ioflk vuilr fof/
3.7.5 k[kyk eY;kuikr fof/
3.7.1 Ijy vklr fof/ (Simple Average Method)

ellen fopj.k dk ekiu dh ;g Icl ljy fof/ gh ;g fof/ ml le; vi/d mi;Dr
girh g tc vidMk e ioflk di vHio ik;k thrk gh

f@ 5k

@) nh xb dky J.I dk ekl vFok zelfld ledk d viZlj ij @elullj fy [k
(i) fofllu o'k d 1R;d eklk d vidMk dk ;kx djA

@iy mijlor ;hxk o Rgh;rk 1 aR;d ekl dk viklr eY; Kir djA

(iv) iR;d ekl d vilrk di ;kx djd iub vilr Kir djA

(v)bld cin lkell; ele;k dk 200ekudj gj ,d elfld vior ele; futufyf[kr 1=
dh enn I Ipdid e cny fn;k thrk gh

Average Vdue of the Month
Average Vaue of the Year

Seasonal Variation Index = x 100

Example :

Calculate Seasona Variation and Index of the following

Months 2000 2001 2002
January 62 59 35
February 69 68 17
March 60 51 10
April 53 38 20
May 44 36 31
June 34 16 36
July 21 8 26
August 37 11 30
September 45 11 23
October 31 17 29
November 65 12 30
December 60 22 26 177
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Months 2000 | 2001 | 2002 | Total |Average | Seasonal | Seasonal
Variation | Variation
average Index

general

average
January 62 59 35| 156 52.0 17.5 150.7
February 62 68 17 | 154 51.3 16.8 148.6
March 60 51 10 | 121 40.3 5.8 116.7
April 53 38 20 | 111 37.0 25 107.2
May 44 36 31 111 37.0 25 107.2
June 34 16 36 86 28.7 -5.8 83.1
July 21 8 26 55 18.3 16.2 53.0
August 37 11 30 78 26.0 -85 75.3
September 45 11 23 79 26.3 -8.2 76.2
October 31 17 29 77 25.7 8.8 74.4
November 65 12 30 | 107 35.7 1.2 103.5
December 60 22 26 | 108 36.0 15 104.3

Generd A __Sumof Average 414.3_345
eneral AVErade = Number of Seasons 12 o

Seasona Variation Index

. Average of Jan. 00 52 00= 10
= = x1 x 100 = 105.7;
or January Genera Average or 345 5.7,
for Feb _ A3, 100 = 1486
or February = - - =
for March = 3 x 100 =116.7;
or Marc 345
) 7%
for April = x 100 = 107.2 and soon

345

3.7.2 py eke; fof/ (Moving Average Method)

bl fof/ d Jji ge iofll] vYidifyd ifjoru vior ,o viu;fer IHh idij d
fopj.k dk fo*y"k.k dj Idr gA blg futu fof/ Hjk ifjHiftr djr gA

) Icl igy py ele; jifr Wik ioflk eY;k dk Kir fd;k tirk gt ;fn wvidM elfld
ok rk cljg elfld py ele; vij ;fn =elfld gk ri plj slelfld py ele; dn tirh gA

(i) IR;d ey vidM (0) e I rRIEcl/h py ele; eY; (T) Akdj vYidkyhu fopyu
(Short term fluctuations) iklr dj fy, thr gh

(iii) ,d 1Fd rifydk cukdj elfld o =elfld vof/;k d vYidkytu fopyuk dk

tiMdj rAk mudk fopyuk dh B[ ;k 1 Hix nu ij Lelrj elé; fudkyh thrh gh ; Bellrj
ele; gh foftilu eghu dk =eklk d ekleh fopj.k dgyir g



(iv) foftlu elfld ;k selfld 1 BECfi/r vilrk dk tiMdj Tiell; wiklir Kir dh

tirh gh bld cin eklen Ipdidk dh x.kuk fueul=k 1 dh &t g %

Seasonal Variations= Quarterly Average — General Average

Example :

Find-out seasonal fluctuations by the method off moving average

Year frelgh (Quarter)
| [ 1] \%
1986 30 40 36 34
1987 34 52 50 44
1988 40 58 54 48
1989 54 76 58 62
1990 80 92 86 82
Solution rkfydk-1
o' |frelgh | O plj freigh | py ;x| pkj freigh [ vYidiytu | wior
py ;kx dfler |py ele; (T)| mPp opu | fopyu
ii-Vi €
@M | Gi) (iii) (iv) (v) (vi) (vii) (viii)
1986 | 30 - - - - -
[ 40® - - - - -
I 36® 140® 284 35.5 +5 -0.2
@ | Gi) (iii) (iv) v) (vi) (vii) (viii)
\Y 34 144® 300 375 -35 -5.9
19871 | 34® 156® 326 40.8 6.8 4.1
I 52® 170® 350 43.8 +8.2 10.4
I 50® 180® 366 45.8 +4.2 -0.2
\Y 44® 186® 378 47.3 -3.3 -5.9
1988 | 40® 192® 388 48.5 -85 4.1
I 58® 196® 396 49.5 +8.5 10.4
I 54® 200® 414 51.8 +2.2 -0.2
\Y 48® 214® 446 55.8 -7.8 -5.9
1989 | 54® 2320® 468 58.5 —4.5 4.1
[ 76® 236® 486 60.8 +15.2 10.4
I 58® 250® 526 65.8 -7.8 -0.2
\% 62® 276® 568 71.0 -9.0 -5.9
1990 | 80® 292® 612 76.5 +3.5 4.1
[ 922® 320® 660 82.5 +9.5 10.4
I 86® 340 - - - -
\% 82 - - - - -
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rkfy dk-2

o'k frelgh (Quarter)

| I 11 \Y,
1986 - - +0.5 -35
1987 —-6.8 +8.2 +4.2 -3.3
1988 -85 +85 +2.2 -7.8
1989 —4.5 +15.2 -7.8 -9.0
1990 +35 +9.5 - -
;kx -16.3 41.4 -0.9 -23.6
vilr -4.1 10.4 -0.2 -5.9

3.7.3py eke; 1 vuikr fof/ (Ratio to Moving Average Method)

ekleh fopj.k dh ekiu dn ;g lokf/d ipfyr fof/ gh bld wirxr futufyf[ir
f@;k, djun iMrh g

(i) loiFe fn, x, vidM dk elfld ;k =telfld -i d o' d Gelulllj fy[kxA
(i) ;fn vidM frelgh -i e 0;Dr g rk 4freigh py ele; Kir djxA

@iii)bld cin olLrfod freigh eY; dk py ele; 1j viZkijr eY; 1 foHiftr djd
ifr’tr -1 e 0;0r djr gh

0]
Ratio to Moving Average = T x 100

Where O = Original Value; T = Moving Average
(iv) bld cin fofHu vof/;k 1 1Ecfi/r py ee;luikrk dk ,d vyx rifydk e
0;ofLFr djd lelullrj ele; fudky tir gh

(v) IHh eg;huikrk d ele; dk tiM djd midk Hell; el¢; (Genera Average) futu
thrk gh

(i) vir e lell; ele; dk viZlj elur g, fueu 1= yxkdj py ele;kuikrk d
lellrj elé; dk ellel Ipdkdk (Seasonal Indices) e cny fn;k thrk g

Quarterly Average
General Average

Seasonal Indices = x 100

Form thefollowing data, cal culate4 seasonal indicesby Ratio to Moving Average
Method.

Year 1 Quarter Il Quarter I Quarter IV Quarter
1995 68 62 61 63
1996 65 58 66 61
1997 68 63 63 67




Solution :

Calculation of Scasonal Indices by Ratio-to-Moving Average Method

Year | Quarter | Values| 4 Quarterly| 2 Period | 4 Quarterly | Ratio to Moving
© Moving Total Moving Average
Totals |Centralized| Average
1 2 3 4 Total M ?Tz 100%
1995 | | 68 - - - -
I 62 - - - -
® 254
1 61 ® 505 63.1 96.7
® 251
v 63 ® 498 62.3 101.1
247
1996 | | 65 ® 499 62.4 104.2
® 252
I 58 ® 502 62.8 92.4
® 250
n 66 ® 503 62.9 104.9
® 253
v 61 ® 511 63.9 95.5
® 258
1997 | | 68 ® 513 64.1 106.1
® 255
I 63 ® 516 64.5 97.7
® 261
11 63 - - - -
v 67 - - - -
Calculation of Seasonal Indices
Year 1 Quarter Il Quarter I Quarter IV Quarter
1995 - - 96.7 101.1
1996 104.2 924 104.9 95.5
1997 106.1 97.7 - -
Total 210.3 190.1 201.6 196.6
A. Average 105.15 95.05 100.8 98.3
Seasonal Indices 105.4 95.2 101.0 98.5
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105.15+95.05+100.8+98.3  399.3
4 T4

General Average = =99.8

Calculation of Seasonal Indices

5
x 100 = 105.36

10
Seasonal Indicesfor | Quarter =

99.8
I ter = — 5><100—9524
Quarter = 998 =05,
Il Quarter = 99.8 x 100 =101.00
IV Quarter = 9.8 x 100=98.5

3.7.4 1oflk vuikr fof/ (Ratio to Treand Method)

;g fof/ diy J.h d x.kd fun®k (Multiplicative Model) 1j ViZKjr gh ekle
fopj.t dk etiu dn bl fof/ e futufyf[kr f@;k, djuh iMrh g %

(i) loiFke U;ure ox fof/ Hjk nikdkyhu miufr Kkr dh thrh g

(i) X.lked eiMy dk i;kx djd IHh vof/;k d iR;d ey vidM (o) dk ml1
IEcfiélr (T)eY; I Hix ndj Hituily dk 1200 I x.l djd ioflk vuikr fudty fy, tir
gh =tulyj

0
Ratioto Tren = T x 100.

(i) iR;d elfld vFiok #elfld vof/ d IHh oxk d ioflk eY; vuikri dk Lelrj
elé; fudkyk tirk gh

(i) IHh effld ;k delfld d elé;k dk tiMdj mudk liell; elé; (Genera
Average) fudkyk thri g bld cin futu 1=k yxidj ekleh Ipdid Kir fd, tir g

Quarterly Average
General Average x

Seasonal Index = 100

Example

Calculate seasona Indices by the ratio to moving average method from the
following data

Year 1 Quarter Il Quarter I Quarter IV Quarter
2003 40 35 38 40
2004 42 37 39 38
2005 41 35 38 42

182




Solution
Year | Quarter| Sale| 4 Qurly [ Qurly [Centring | Centring| Percentage
Moving|Moving|Total Average | Moving
Totals |A Orgina 100
= X
otals |Average VO= Trend
2003 1 40
I | 35
153 38.25 |77 38.50 8 100=98.7
X =
— ' 385 '
1 | 38
40
155 | 38.75 |78 39.00 39 100 = 102.56
v | 40
157 | 39.25 |78.75 39.38 39.38 % 100=106.66
I 42 | 158 39.50 (78.5 39.25 39_25><100:94.27
1 37 | 156 39.0 |77.75 38.88 3888~ 100=100.31
11 39 | 155 38.75 |77 38.50 8 100=98.7
X =
1 | T ' ' 385 '
v 38 | 153 38.25
76.25 38.12 3812 < 100=107.55
5
2005 | 41 | 152 38.00 (77 38.50 385~ 100 =909
1 35 | 156 39
m 38
v 42
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Calculation of Seasonal Indesx

(Percentage to Moving Average)

Year 1 Quarter Il Quarter I Quarter IV Quarter

2003 - - 98.7 102.56

2004 106.66 94.27 100.31 98.7

2005 107.55 90.90 - -

Total 214.21 185.17 199.01 201.26 Total

Average 107.10 92.59 99.50 100.63 399.82
o 107.1" 400 92,59 100 | 99.5" 400 | 100.63" 400 400

>eason 399.82 399.82 399.82 399.82

Index =107.15 =92.63 =99.55 =100.67

3.7.5 Uk[kyk eY;kuikr fof/ (Link Relative Method)

dEiut fopj.k
idij g

Kir dju df ;g Icl dfBu fof/ gh bl fof/ d i;kx dh ifd;k futu

(i) loiFie if;d elg dh 1[;k ok
gh Ml

mld igy oty elg d eY;fuikr d =1 e j[ir

Link Relative = Valuefor Current Year X 100
n V€= Valuefor Previous Year

@iy bld cin k[kyk eY;luikrk dk elé; Kir djr gh

@iy bu k[kyk eY;luikr ele;k dk iFe le;kof/ di vizlj eludj Kk[kyk fun®lkdik
(Chair Relatives) e cnyk t;xid T=ul

Chain Relative of Last Season x L. R. of Current Seasons
100

Chain Relatives =

(iv) 1Fle vof/ d fudky x; fun®ikd vij 200d virj dk Yarvk dh B[ ;k
ndj ifr %ar ele; virj Kir fd;k €, xi

(v)bld cin k[kyk fun*ikdk e Bek;ktu djuk iMrk gh

(viyvir e bl idlj ikir 1;iftr k[kyk Ipdid (Adjusted or Corrected Chain
Relatives) dk - illrj elé; fudkyk tirk gh Lell; ele; dk viZkj elé; elur g, futu
I dh enn 1 ekleh 1pdid fudky tir g

Connected Chain Relatives
General Average

Seasonal Indicets = x 100



Eample:

Find out seasonal variation by the Link Relatives Method from the following

data
Year | I 1] \Y
1992 45 54 72 60
1993 48 56 63 56
1994 49 63 70 65
1995 52 65 75 72
1996 60 70 84 77
Solution :
o'k Uk[kyk eY;kuikr
Year | Il 1] \Y
1992 - 120 133 83
1993 80 117 113 89
1994 88 129 111 92
1995 80 125 115 96
1996 83 117 120 79
o 331 608 592 439
vilr 82.8 121.6 118.4 87.8
([ytuikr 100 1001102216 = 1216 % =1440| 2 5 21265
1'ii/r k[kytuikr [ 200 |121.6.1.2=120.4| 144.0-2.4 = 141.6 [126.5-3.6=122.9
vior Ipdid 82.5 99.4 116.8 101.3

3.8 vYidkylu mPpkopu (mPpkou) dk eki (Short Term (Oscillations)

le; J.lh e vYidly e th mPplopu (mrij&p<io) gkr jgr g mlg vYidkyhu
mPpkopu dgr gA mnkgj.k d rij 1j oLrvk d miiinu e of% ;k def d IiF oLrvk d
eY; e mrijé&p<io gkrk jgrk gA bldk ve; ;u dju d fy, nidkyhu ifjoruk dk gVk fn;k
thrk g VFkr J.k e 1 ni%dkytu mPplopuk dk fudky nu ij th dN “(' cpxk ogh
vYidkyhu mPplopu gixiA

vYidkyhu mPplopu =eY; led —miufr

Short Term Oscillations = Original Data— Trend Value

vYidiytu mPplopu fu;fer vok viu;fer gk Idr gh
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3.9 viu;fer mPpkopu dk eki (Measurement of Irregular Variations)

viu;fer mPplopu dk ekiu di dib fof/ ugh gt diy J.lh e 1 iofli] ekleh fopj.k
0 vYidkyhu mPplopu AVu d 1*pkr d "K'k jork g dgh vfu;fer mPplopu girk g

4. 1K'k

VifFkd Tel;kvk d ve;;u e diy J.Ih dk cgr gh egroi .k LFku gA bl le; 1
IEc: eY;k dk ,d J.vd -i e fy;k tirk g rk ;g dky J.i dgyirh gh dky J.i
dke[; mi*; Hkoh Avukvk dk Tgh vuikr yxiu d fy, vifFd rF;k e glu ofy ifjoruk
dk le>uk rFik eY;kdu djuk gh dky J.l dk vud 4vd iHifor djr g blg diy J.
d 17%vd dgr gt ; e[;rk pkj idj d gir gh ) nickynu ioflk (i) vYidkyhu
mPpopu (i) p@h; mPpopu o (iv) Viu;fer ;k no ifjorud dky J.th d phjk 12vdk
di fo"y'\.liked ek nk fu;ek 1j Vi/ijr gAu() ;ixiked fun®k o (ii) x.lked fun®iA dky
J.lh e nikdryhu ioflk dk vi'k; nikdkytu ifjoruk I gh dky J.h e vYidly e rk
mrij&p<io gir jgr g mlg vYidkyhu mPplopu dgr gh fu;fer mPplopuk d vfrfjDr
dHin&dHih diy J.k e viu;fer mPplopu dh nf'Vxipj oir g felg no ;k vfu;fer
mPplopu dgr gA vrk ge dg Idr g fd dky J.I e miufr (nh%dkytu o vYidkyiu)
di eliu dju dn fofHlu jhfr;k dk i;kx djd Hioh 1olelu yxi; th Idr g t
0;kolif;d fu;ktu e Igk;d gir gA

5. iLrkfor iLrd (Recommended Books)
() Introduction to Statistics— By Dr. R.P. Hooda
(if) Stetistical Method — By S.P. Gupta
(iii) Business Statistics— By Oswal, Aggarwal and Sharma
(iv) Business Statistics- By T.R. Jain
(v) Business Statistics— S.C. Sharma, R.C. Jain

(vi) Business Statistics— Dr. Shukal anmd Sahai

6. VH;kI d fy, 17U

(0 ,dO0;olk;drk rRk VAL d fy, diy J.Ih fo"y'k.k dh mi;kxrk Be>ib,A
diy J.h d fofHbu 12vdk dh Ha 0;k[;k dife, A

@ diyJd.he ioflk dk eliu dh fofdlu fof/;k d O;k[;kdjA iR;d d x.k o
nk'k crk; A

@3 Usure ox fof/ Yk j[i;] fy2ket; rik Arich; ioflk o fitv dju o ifd;k
le>ih, A

(4 efleh Ipdid dk D;k vF g\ bldk etiu dh fofdilu fof/;k Be>th,A
(5) ekleh Ipdid dk Kir dju dh py elé; fof/ di Ie>lb;A



(6) Fit a straight line trend by the method of leand squares and estimate the

production for the year 2003 and 2005

Year

1997

1998

1999

2000

2001

2002

Production in Lakh Tonnes

25

40

47

59

68

80

Also convert your annual Trend Equation into monthly trend equation

(7) Caculate Seasonal Indices by Link Relative Method

Link Relatives

Quarter 2001 2002 2003 2004 2005
I - 80 88 80 83

Il 120 117 129 125 117

1] 133 113 111 115 120
v 83 89 93 96 79
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ikf;drk flYadr
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L ifip;
2. mi";
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1. ifjp; (Introduction)

bl BEHdouk ;k 1k ;drk *iCn dk i;kx viu 0;logifjd thou e ik;% djr jor g
LiQyri bl idkj d olD; € *ik;n vfirk ci-die- 1Fe o'k dh 1ji{lk e kI gk t;* gk
Idrk g vkt x, nkigj e fYyh pyk tim* vfer rFk Ifer nkuk cgr egurh fo |k
mud viuh d{ik e 1Fke viu dh IEHkouk lefu g¥] ;fn wiil e ckrphr djr le; ';kx
e yk; tir gA bu IHN olD;k e "*i;n gk Idrk g*] IEHkour*] "k 15k fd sk x;k
g ftl Auk 2vu dh viuf*pr irir girh gA bue fd b Hi ofD; I ?kVuk I fuf'pr :i
I 2u dk Idr ugh feyrid ikf;drk f1%0r dk bIh 1dkj dh viuf*privk dk rdi.k <x
I le>u e o'l ;kxnku gA

ilf;drk f1v40r dk fodkl T=igoh “kriCnh I ikjEHK gvk gh LAy (Pascal), 1{eV
(Fermet) rFlk xytfy ;k wifn if1% xf.krkk e bl f1%ir d fod I d fy, ikjftlkd df;
fd'kA kajgoh rFkk mUuhIoh "triCnh d xf.krKk o B[ ;K*WfL=k;k u 1kf; drk f1%0r d fodkl

kjh A kriCni e uur rFk fiQ*j (R.A. Fisher)u |kf drk f1¥dr ij vi/ifjr
,k kfl1/4kUr (Sampling Theory) dk fodkll fd;k fthdk 0;0gkj e cgr eglo gh

mi"; (Objective)k
bl ve;k; dkwve;;u dju d cin vhi elu tk;x
@  ikf;dri dk vF ,0 bldk fodkl
@iy Vviuf*prrk d olrioj.k e Hioh vuetu yxiuk
i) fu.k;u e 1kf;drk fIYar dk ijh{k.k djuid
(iv) fofHlu idlj dh ik;dri dh x.luk dju d fy, fofHlu fu;ek dk ekuuk
(v)  VvirfjDr tudkjh d wiZlj 1j 0;logifjd 0;kikjd Tel;kvk dk lel/lu djuid

3.fo'%; dk cLrridj.k (Presentation of Contents) ¥
3.1. VR ,0 ifjHkk (Meaning and Definition) :

if; dri *iCn di 1fjHi% dfBu g D;ifd N[ ;KWL ;k e bl fo'k; e erHin gh e[[;rk
;9 er futu riu 1dlj d g—

3.1.1. ikf;drk dh “KL=kh; 1fjHK'Kk ;k er (Classical definition or approach of
probability) :

;0 f1%r bl el;rk 1j viZidjr g fd fdlIh i;kx Hgk ikir Belr ifjp;
(outcomes), HiLIfjd vioth (mutually exclusive) rF Ik W; -1 1 %fVr giu oty
(equally likely) gA mnigj .KF] ;fn ge ,d iUk ri*k dh xMMh (Pack of cards) 1 fudky ri
;g dy jx dk gixk sk yiy jx di—nkuk gh ,d 1k ugh vk Idr vFRkr ri'k d itk d
fudky thu ij dky 0 yhy iUl viuk niuk viorh AVuk, gA , 1 gh dN vU; mnigj.k g—
fIDd o IVy (die) dk mNkyuk] fdIh Fry | fofdilu jxk dh xn fudky ij viu okyh fo"K'%
jx dh xn bR;kfnd 1kF;drk dih ;g Bl akphu rfRk 1jy voZkj.k g xf.rh; rd ij wvieldjr
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B.Com. Part-1l (BC-204) giu d dlij.k bl xf.krh; DGOk Ho dgr gh yidy I d vullj] fProbability is the ratio
of number of favourable events to the total number of equally likely events. . —Laplace.

Liy D Hjk nh xb ifjHk% 1 ;g Li'v g fd fdlh Avuk d %Vr g dh ikf;drk
fudkyu d fy, bl fuku nk clrk dk Kiu gluk pifg, %

0] Number of favourable cases
(i)  Total number of equally likely cases

I=liu Ikj—Probability ‘P’ of occurrence of event ‘E” is given by

Number of favourable cases
Total No. of equalty likely cases

P=P(E)=

bl idkj Probability of Non-Occurrence is event ‘E’ is

Number of case not favourable
qgorp(B)= Total No. of equalty likely cases

0k g db VR guAVuk d u AVu dh IEHkouk

ge'lk ;kn jg fd Avuk d %vu dh IEHouk (p) rFk u %vu dh REHikouk (q) dk ;kx
gkrk gA fdIh nh gb %Vuk d 2AVu dh BEHkouk ;k Tk;drk Ino *WU; (0) rFkk ,d (1) eé;
e ghrh gA ;fn Avuk dk ghuk 1k;% fuf*pr gk rk midh 1k ;drk ,d gixth xf.krh; HE'% e
;fn dib AVuk “a’ cin vudy de 1 rFk b’ ckj ifrdy e AV Idrh g vij bue 1 dib

Wuk W 1drt g re mid vudy 2Vu dh if;drk p= —— d cjicj gk

a+b

Ilustration 1.

What is the probability of getting an even number in a throw of an unblassed die.
,d rik i0du 1j Ic vdk d viu dh ifi;drk D3k gkxih
gy (Solution)

,d ikl d mNkyu 1j lelu -1 1 %Vu okyh Ng AVuk, g—1,2, 3,4, 5 rHk 6A bu

Kukvk e 1 3 1e vd g VHr riu vudy AVuk, gh vk vdk d viu dh ikf;dri %
kXA

Number of favourable cases
P= Total No. of equalty likely cases

1
o w
N
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mnkgj .k 2. BC-204 (Business Statistics)
nk 1kl ,d LiF mNky xGA nluk 160k e 4-4 viu di ikf; drk Kir diffe, A iklk dih
mNky e 10 dk ;kx viu dh Hit ikf; drk Kkr dhfe, A
gy % nk iklk d mNkyu 1 dy ifj.lek (outcomes)dh I[;k =6"6 =36
ikl dh mNty e 4-4viu dh dy I[;k =

ok ikl mNyu i 10l iz nk il vk 1drk gh ) 6, 4, (i) 4: 6
if.ket dh dy 1[;t =

2 _1

vri p= £_E

ikf;drk d "k fl%0r dh Thek,
(Limitations of Classifcal Theory of Probability) :
ilf;dri d "WLsh; f1vA0r o dek Dhek, fukufyflir g—

@ bI f1%4r d vully 1kf;dri Kir dju d fy, letu -1 1 2Vu okyh TH0 AVukvi
I[ rdju iMr gA , Ik djuk 1R;d fLFifr 1 1EHio ugh gA mnigj.KF] fd Ih
foiFh d ijilk e iFle J.1b 1 mlkh.k gku o ik ;drk Kkr dju d fy, bl voej I
k ifijk"kk dk i;kx djuk dfBu g D;kfd ;g ell;rk mfpr u gixh fd fo | iFh
J.hyxk sk ugh yxi] dh ik ;drk Telu gh vr/n bl f1%4r dk {i=k dkafh Ihfer
Jg thri gh
@)  w;drk dk WL flYr L1 1uk—Y,d 0;fDr dh eR; 60 0% dh vk; d cin
gixh, dh 1kf;drk fudkyu e vIeF gh

3.2.2. Iki{k vkoflk ikf; drk f1¥kir (Relative Frequency Theory of Probability) :

bl f1¥Ar d vulllj ;fn dib Wk n*e 1 “a’ ckj %Vrh g t bl dh vioftk gkXA

te dN ijhfkk di R[5k vulr (infinite) gk rk — I T elu t,xi] mb gh yxxk vioflk
dh Ihek dgxA bl futu idkj 1 0;Dr fd;k x;k g—

a
p (A) =Limit n

n® ¥
ell; rk, (Assumptions): ;g flVlr e[ ;rh U;rivk 1j viZifjr g—

@  voykdu ;k iji{k.k no fun®lu fof/ (Random Sampling method) 1j Vk/kfjr ghu

pkfg, rifd iR;d %vuk d 2%u d lelu volj gk L1
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G)  iji{k (Trial) vud cij gk pifg, VFir voyidu 17 1 viZd g

ik v ofU fI1/4kUr rHk “lL=h; f1%40r nflu e niuk Tetu etye gir g yfdu bue
cgr virj gA “liL=h; er Ioek tfolfrd fu;ek 1j wi/ifjr g og rd Ixr g] blfy,
bl Lo;&f1% kf,dr h dgk thrk g vij ble 1;kx dh vio™ ;drk ughg riA tcfd Bk
vioflk IEeifur (probability)fl1/4Ur e Wuk dk vud clj nigjk;k trk g vij blfy, bl
oliLrfod vFok 1;kxiRed IEHkouk Hit dok thrk gA ;0 rd d LF ku ij 150k 1) vi/kfjr

gA
3.1.3. Vifepru ikf; drk (Subjective or persenalistic Probaility) :

fiNy dN nkdk 1 dN xf.keK rFik B[;E UL Bk drk dk ,d vifjHi e Ick/
eluu yx gh mud vullj akf;drk jLixfkr 1 chn (point) rfk j[k (line) dk H
VifjHitr gh o;0rd 1k ;drk fl%0r d vullj fd Ih %vuk d %Vr giu dh 1k ; drk dk
0;fDrxr fo*okl ekt Be>k hrk gh fdlh 0;0r dk fdIh AVuk d %Vr glu dk fo*okl
ml 0;fDr dk miyC/ rF; (evidence) 1] Vi/lfjr ghrk gA bl f1%dlr e ,d 0;fDr fdlh
Auk dk mid %vu dh BEHkouk d vulllj pt.zeroo vij 'd chp Hij tinku djrk gA
mnkgj .KF] ,d fool; eutj viu fo*okl d vi/lj 1j ply o' e fool; ;k VXV (Target)
iflr glu dh IEHKkouk 0.20 ;k 0.98 wifn 0;Dr dj Idrk gA bldk vF L'V g fd Hij 0.20
giu 1j fool; vuelu ijk giu dh cgr de IEHkouk g rFik Hij 0.98 dk vF g fd fool;
VijxV Lrj 1j giu dh cgr vi/d IEHikouk gh bl f1VAr dk e[; ni% ;g g fd ble
Objectivity di defl g VFikr foftlu 0;f0r fdlh ,d Vuk dk fofHlu Hij n 1dr gh

3.1.4. 1kf; drk dh vi/fud 1fjHK'kk (Modern Approach of Probaility Theory) :

if;drk d mi;Dr oriuk fI%rk dh dy 1 gA blfy, ,d u; fI¥Ar di
ifrinu gvi—ftl ilf;drk dh vi/fud ifjHIY dg rk gA bhdk ifriknu lu 1933 e
=1 d xt.urK ,-,u- dklekxio u fd;iA ble dN ell rkv (axioms) dk 0.ku g] ftu 1j
iif;drk dk vuelu viZifjr g] & futu idlj g—

@  lelr U;in"k d %fVr giu dh DEHlouk gA
@ fdlh Avuk d %vu dh ilf;dri Ino o1 1d eé; jgrh gA

@iy ;fn v rEl fo* akjLifjd viorh AVuk, (mutually exclusive events) gi] rk “v*
VFok "o* AVuk d MVr giu dh 1k ;drk futu idkj Kir dh t;xi—

P(AorB)=P(A)+P (B)

iif;drk d mi;Dr phjk f1%40rk d x.k o nk'% g rFik 0;00kj e fof*i'vV leL;k d
liet/tu e fdIh Hh eki dk & Icl vi/d mi;Dr gk 1;kx fd;k & 1drk gA

ikf; drk dk egfo (importance of Probability) :

i ; dri f1%40rk dk fopkj vidn dky I pyt vk jok gh yfdu blld fof/or ve; ;u
dk ikjEH 170h “kricnt e LV 3k 1 RECRI/r i"uk ok xf.krh; mUj nu d fy, gvik mijir
bldk mi;kx volj BEcl/h leL;kvk €1 fIDd d mNkyu ikl 10du] ri‘k db xMMh 1
illk fudkyu IECU/h Bel;kvk dk mlkj fudkyu d fy, gvih fdir vitdy iif;dri dk



mi;kx mu IHO {i e girk g &gk AVuk, viuf*pr girh gA vt d oKifud ;x e IEHkouk
fI4r dk fuf"prrk (certainty) d LFkukilu d -i e tiuk tlu yxk gA IEHkouk dh
mi;kixrk dk fukufyf[kr rF;k 1 thuk € Idrk g—

@) IH[;dhfu;ferr fu;e (Law of Statistical Regularity) 0 xrid tMrk dk fu;e (Law
of Intertin of Large Numbers) THikfork f1%r 1j vi/ifjr g

(i) fu.k; fI¥r (Decision theory) Hit ik;drk d WiZkjHkr fu;ek 1j viZifjr gh
i) ikf;dri f1¥r volj Becl/h Bel;k di lekiu dju e mi;kxh gh

(iv) ilf;drk d iji{l.k (Test of Significance) di IEHfor fl%r ij gh vi/ifjr g
v) DFRdrk f1%0r viffid o 0;lolif;d leL;kvk d lel/lu e i;kx fd;k thrk gh

(vi) ikf;drk dk o;fDrd er , Ih ifjfLFifr;k e vi/d mi;kxh g feue ikf; drk dk oiLrfod
o1 1 ugh elik & Idri gh

3.3. 1kf;drk x.kuk dju dh olN eghoi.k ckr (Some Important Terms to the
Calculation of Probability) :

(1) no 1;kx (Random Experiment): ,d , Ik 1;kx ;K iji{k.k fEl Deku sk IXr n®lvk
e cljé&ckj dju I dko Hi ifj.ke (outcome) vk; yfdu ;g IHh IEH0 1fj.lek e 1
,d gh rk bl no 1;kx dgxA

2 1jn{k.k rAk AVuk (Trial and Event) : ,d no i;kx dk IEilu djuk iji{k.k rFk bld
fdln ifj.ke rFkk ifj.kek d leg dk AVuk dgr gA mnkgj.kF] ,d fIDd dk tu
chjéckj mNkyt tirk o] ri ifj.lke ,d tl ugh gkrid ge NV ;k fplk e 1 dib Hb ry
illr dj Idr gA bl idk d fIDd dk kI djuk no i;kx ;k 1ji{k.k g rFik 1V ;K
folk ok wviuk ,d AVuk gA

@) leku -1 I %Vr %Vuk, (Equally Likely Events) : bl ell;ri d vulkj lelLr
AVuk, lelu gkuh pkfg,A VFkr dib AVuk wU; Avukvk | vEi/Zd chj u AVt rHi
ItHo g tc iji{k.k no viZkj 1 gid mnkgj.Fk ;fn ,d Fly e 10xn gj ,d vyx
jx dh xn k] vkj ;fn mue I dib ,d xn randamoly fudkyh ;] rk IHh xnk d

fudky tiu dh ikf;drk letu (vFkr 0) kXA

@) 1kjLifyd viorh AVuk, (Mutually Exclusive Events) : IkjLifjd viorh AVuk, rk
g ftud AVu ij vU; Aukvk d 2Vu dh TEHkouk Beklr gk thrh gA mi;Dr dk v
g fd 1jLifjd viorh %vuk, ,d HFugh AV Bdrid mnkgj.kr;k ;fno,d ikl (die)
10dk t, rk Nb i{lk (sides)e I dib Hh ,d miij vk Idri g vij wvU; BH i{l
d miij viu dh IEHikouk Bellr gk thrh gh vrk o ikjLifjd viorh Avuk, gh

(5) loxkgh %Vuk, (Collectively Exclustive Events) : leLr ifrdy 0 vudy AVuk okyh
Avukvk di skx dy AVukvk d AVu d cjkej ghrk gh mnkgj.KF] ,d fIDD dk mNkyu
ij doy iW ;K fplk gh IEHo gk Idr gh vrk o loligh Avuk, gh
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@

®

Lorl& %Vuk, (Independent Events) : ;fn fdlh Avuk d %Vvu dk u '7kVu dk inkO fdlh
vix dh Avuk d AVu sku AVu iy ough iMek ek, I AVuk, Lol dgy
gh mnkgj K] ;fn ,d ik dh xMMA | ,d 11k no fun®tu fof/ 1 fudky k;rk ;g

ik iku di gixk b1 chr dih ik ;drk P (A) = = g xih bd cin ;fnml itk dk offi l

XMV e jIt sk e, Aj filj ,d il (randomly) fudliyk &, rk vc Hi ml ncijk

fudkty x, ilk d ik ok g db ikf;drk = g Joxth v 1gyh rRk nljh Avuk,
Lorl= =1 1 %Vr gk jgh gh

VKJIr KVuk, (Dependent Events) : 0 2AVuk, Lorl AVukvk d foijir g] D;kfd bu
AVukvk dh n*lk e ,d AVuk dk HVr giuk nbjh Avuk d %Vu dk 1Hkor djrk g
mnkgj4F rk’k ch xMMh e plj cxe girh g ;fnoxMMh e |, d Uik [ipk ok

nld cxe giu dh iff;dri o gk

1jy ,0 I;Dr %Vuk, (Simple and Compound Events) : 1jy 2Vuk d virxr ge
,d gh Avuk d WVu vFok u AVu dh i1kf; drk fudkyr gh mnigj.kr;k % ,d Fry e
I fele 2 1i)n rRk 20 yky xn g] ,d yky xn fudky tiu dh ikf;dri] nk 1kI (die)
,d R IQdu ij 12.dk ;kx viu dh 1k ;drk vifnd 1;Dr AVuk d virxr nk ;konk
1 vi/d 1jy %ui, Htefyr g g] tl—;fn ,d Fly e 5yty o 10dkyh xn g
Vij ;fnonk&nk xn nk clj fudkyh &, rk igyh ckj nk yky o nljh clj nk dkyh xnk
d viu dh ikf;driA

3.4. ikf;drk ifjdyu d fu;e (Rules of Calculating Probability) :

ilf;drk d ifjdyu e futufyf[kr ;X cgr eghoi .k g—

3.4.1. ;kx&ie; (Addition Theorem)

3.4.2.X.ku ie; (Multiplication Theorem):

bidk H{llr o.ku up fd;k x;k g—

3.4.1. ;kx&ie; (Additions Theorem) : bl fu;e d vulkj] ;fn nk AVuk, Arfk B

iljLifjd viorh gk rk ArFlk B d %Vr giu dh ikf;drk ArFk Bd %Vu dh ikf;dri
dk ;kx ghxiA

=l %
P(AorB) =P (A)+P (B)
ok P(AEB)+P(A)+P(B)

;0k AE B dk AUnion B dgxA



Overlapping Events

Proof : Let N denote the total number of equally likely cases of which m, are
favourable to an event A, and m, to an event B. Thus we get

m, m,
P(A) :WP(B):W

Since the events are mutually exclusive, therefore, the number of cases favourable
to the event A+ B ism; +m,

\ P(A+B) =P (AorB)

m, +m, _ﬂ_'_mz

or N N N

=P (A)+P(B) Hence the proof

Illustration 3.

A card is drawn from a pack of 52 cards. Calculate the probability of getting either a

King or a Queen.

Solution : There are 4 kings and 4 Queens in a pack of 52 cards.

4
Probability that a card drawn is a king = 5 and probability that the card drawn is

4

aqueen= —

52

Since the events are mutually exclusive, the probability that card drawn is either a

king or a queen.

;i dk fuze ;fn Avuk, 1o jiT; 1 alLifjd viorh u gk (Addition Rule of events

are not mutually exclusive) :
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B.Com. Part-11 (BC-204) x ie; Wik ikr ifj.ke mIhn { ghu tefd Avuk, iljLifid i di viorh
kA ,fn Auk, Belu (common) g rk ;kx ie; 1 1"/u djuk iMrk g
Here the additional law can be stated a follows :

The Probability of the occurrence of either Aor B or both in equal to the probability
that event A occurs, plus the probability that event B occurs minus, the probability that
both events occurs. Symbolically, in can be written as

A(AEB) =P(A)+P(B)-P(AEB)

The following diagram will make it more clear.

Overlapping Events

Ilustration 4.

What is the probability of drawing a ‘heart’ or a king card from a pack of cards ?

Solution :

Probability of drawing a ‘heart’ card is—

13

P(A) = 52

Similarly, probability of drawing a king card is—
P(B) = =

But 13 cards of heart also include a king. Hence, King of heart is common andhas
been counted twice. Thus, events are mutually exclusive.

\ P(AandB) = —

So the required probability by applying addition rule is—
P(AorB) =P (A) +P(B)-(Aand B)

_B8,4 1
"52 52 52
_16_4
T52 13
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Illustration 5. BC-204 (Business Statistics)

A bag contains 30 balls numbered from 1 to 30. One ball is drawn at random. Find the
probability that the number of the drawn ball will be multiple of 3 or 7.

Solution : Let Aand B denote the events of being multiple of 3 and 7 respectively.

Multiplesof 3are 3,6, 9,12, 15, 18, 21, 24, 27, 30

\ P(A _.1
A = 30 3
And multiplesof 7 are 7, 14, 21, 28
\ P(B i
( ) - 30

Since 21 isa multiple of 3 as well as 7, the drawing of the ball entails the occurrence
of both the events A and B and hence, the probability of getting a number which is
muliple of 3or7is

P(AorB) =P(A)+(B)-P (Aand B)

30 30 30 30

3.4.2.X.ku 1;kx (Multiplications Theorem) :

iif;dri x.kuk dh bl 1e; d vullj ;fn Avij Bnk Loslr AVuk, g rknuk d ,d
iR 2%vu dn 1k drk bu Avukvk dh 0;fDrxr ik ; drk dh .k d cjic gkt D=k Bkj—

(P(AandB)=P (A) " P(B)
In case of Three events A, B Citwillbe P(AandBand C) =P (A) “ P(B) ” P(C)

Proof : If event ‘A’ can take place in my ways of which favourbale cases are n; and
event ‘B’ can take place in m, ways of which favourable cases are n,, then both events
can simultaneously take place. The total number of possible cases will be mix m, and
total number of favourable cases will be n; = n, ways (According to counting rule).

Since both the events are independent so favourable cases will be—

nn _n.n
m-m, m m

Hence, P(AandB) =P (A)+P (B)
: N Ny
Since P(A) = m, andP (B) = m,

The multiplication rule will be extended to three events as follows :

P(AandBandC) =P(A)+P(B)+P(C)
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B.Com. Part-11 (BC-204) Ilustration 6.

A university has to select an examiner from a list of 50 persons, 20 of them women
and 30 men, 10 of them knowing Hindi and 40 not, 15 of them being teachers and the
scmaiming 35 not. What is the probability of the university selecting a Hindi Knowing
woman teacher ?

Solution :
- . 20
Probability of selecting a woman = 50
- . 15
Probability of selecting a teacher = 30

Probability of selecting a Hindi knowing candidate

Since all of the above events are independent, the probability of the university
selecting a Hindi Knowing woman.

20, 15,10, 3

50 30 50 125

3.4.3."kr;Dr ikf; drk (Conditional Probability when events are dependents) :

tc Auk, wifdr girh g rk x.ku&ie; di i;kx ugh fd;k € 1dri D;kfd , Ih fLRdr
e ,d Auk d AVu dk iHko nljh AVuk d AVu ij iMri gh st E; Vij E, 1 VI AVul,
gried %u d “kr;Dr wkf;drk bl 1dkj Kir dh t,xh—

P(E,E,)
PEJE) = pE)
or P(E,E,) =P (E;)+P(E,E))
rAk E, d %Vu dh “ir;Dr o ilf;dr
P(EE,)
PEVE) = pE,)
or P(E,E,) =P (E,)+P(E,/E))
lHlustration 7.

Find the probability of drawing a king, a queen and ace in this order from a pack of
52 cards in three successive drawn presuming that carans drawn are not replaced.

Solution :

198 We know there are 4 kings, 4 queens and 4 ace in pack of cards.



Protability of drawing a king card is : BC-204 (Business Statistics)

4
P(E) = 5—2

Probability of drawing a queen card after a king card is—

4
PEJEY = 57

Similarly, probability of drawing an ace after drawing a king and a queen card is

4
PEJELE) = ¢
As events are dependent so the required probability of drawing a king, a queen and
an ace in that order is—

P(E,E,E3) =P(E;) " P(E,/E)) " P(E,/E4E))

4,4, 4 8

~52 51 50 16575

udkjifed ikf; drk (Negative Probability)—tc i*u e db Lorl= i I %Vr g
okyh Avukvk dh ikf;drk nh gb gk vij mu e 1 de I de ,d %vuk d Avu dh ik ;drk
fudkyuh gk rk ;g udkjited iK;dri d Hjk fudkyh tirh gh 1=—

Prob. of happening of at least one of events = 1 — P (Happening of none of the
event)

Illustration 8.

A canddiate is selected for interview of management trainers for 3 companies. For
first company there are 15 canddiates, for the second there are 12 condidates and for the
third there are 11 candidates. What are the chances of his getting at least at one of the
company ?

Solution :
The probability that the candidates gets the job at least at one company.
= 1 — probability that the candidates does not get the job in any company.

Prob. That the candidates does not get the job in the first company :

1 14

15 15

Prob. that the candidates does not get the job in the 2nd company :

111

T12 12
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Prob. that the candidates does not get the job in the 3rd company :

1_10

11 1

Since the events are independent therefore the prob. that the candidates does not
any job in any company of the three.

14, 11,10 _7

. - 7_2
Hence the required probability =1 - 3°9° 0.22.

3.4.4.0;t ie; (Baye’s Theorem)—

bl ie; dk ifrilnu vxt xf.krK Fkel c;t (1702-1761) u fd;k Fikd blfy, ;g
ie; o;t ie; d ute I tiuh tirh gh bl ie; d Hjk *kr;Dr ik;dri dh x.kuk dju
d fy, fd;k tirk gA ;g 1e; futu 1dkj 0;Dr dh th 1drh g—

LetE, By, E, be n mutually exclusive events whose union an arbitrary event
in the universe such that P (A) 0

Given that P (A/E,) and P (E;) are known (Herei=1,2,...n)

P(A/Ej)P(Ej)
P(EJ/A) = 27p(Ej)P(A/E))

forj=1,2,...n

This throrem is frequently used as a mechanism for revising the probability of an
event after observing information about a process. The initial prob. is reffered to as prior
probability and the revised as posteri or probability.

Ilustration 8.

A firm produces steel pipes in three plants with daily production volumes of 500,
1000 and 2000 units respectively. According to past experience it is known that the
fractions of defective output produced by the three plants are 005, .008 and 010
respectively. If a pipe is selected from a days total production and found to be defective.
Find out (i) from which plants the pipe comes. (ii) What is the probability that it come
from the first plant ?

Solution :
This problem is solved with the use of Baye’s theorem.
Let A, =Production volume of first plant.
A, =Production volume of Second plant.
A5 =Production volume of third plant.

E = Adefective item.
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oayo 500 L . 1000 _2 . 2000 4
(1)_3500 7’ (2)_3500 7’ (3)_3500 7

1 .005

P(A;CE)=P(A) P(E/A)= 7 (.005) = =

2 .016

P(A, CE)=P (A, P(E/A,) = 7 (.005) = T

4 .040
P(A,CE) =P (A3) P(E/A) = 7 (.010)= =

Therefore sum of the probabilities
.005 .016  .040 _.061
PE) = + + =—— and

7 7 7 7

P(AGE) _.005/7 _ 5
AB)="pE) " 061/7 61

P(A,GE) _.016/7 _16
AfB)="pE) ~061/7 61

P(AGE) _ 040/7 _40
(ASE)="pE) " 061/7 61

As P (A,/E) has the heigh dest probability, it is most likely that the defective item
had been down from the third plant.

(ii) Prob. that the pipe came from first plant is

1,

7 0% ) 0007 _ 0007
@ 060,82, (00 ad 6" .0007+.00023+ 0057 0087
&7 o & o &7 2

=.0805

Hence required prob. is .0805.

4.0. Ijk™k (Summary) :

bl ve;k; e geu ikf;drk dh AN viZkjHr voZkj. vk dh 0;k[;k dh g fd dll
ilf;drk fo"y'k.k fuokpu e eghoi.k puk, inu djrk gh fu.k;u d le; bl fofHiu
fodYik e 1 loilie dk pulo djuk girk g vij ;g fodYi Hfo"; d DiFk €M gir gh ;fn

viuf*pr AVukvk dh viu®prrk dk vdk e 0;0r fd;k t,] rk vdk e 0;Dr fd; g, eY;
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dk ge if;drk dgr gh ikf;dri di dib Toel; ifjHkl ugh gA budk oxdj Plj Hikxk
e fd;k ¢ 1drk g—i) Dyt hdy ;k xf.keh; afjHE'W] (i) D[ ; db; ik vioflk
ifjHi'l] (iii) vikepru ikf;drk o (iv) Hkoxr nf'vdk.i fd I %vuk d 7kargu dh 1kf;dri
Ino o1 d chp gkrh gh ;fn %Vuk vo©; gh HfVr gixh bldhlkfdr g 0 fn
AVuk dk AVuk vIEHo g rk <0’ gkxnh AVuk d fy, vudy ifjfLFifr;k dh B[ ;k

I EHifor |fJfLFfr dh L[ Hix fnsk thrk gA ;g mb %Vuk db 1k drk ghr gA oct
ie; dh Igi;r kfed iif;drk di |Eiy I pukvic (Sample Imformations) d Vi/lj
ij 1ld/r fd rk g

5.

iLrkfor iLrd (Recommonded Books) :
0) Introduction to Statistics—Dr. R. P. Hooda
(i)  Business Statistics—T.R. Jain
(iii)  Statistical Methods—S. P. Gupta
(iv)  Business Statistics—S.C. Sharma, R.C.Jain
(v)  Business Statistics—Oswal, Aggarwal, Sharma, Khanna.
VH;kI d fy; 17U (Self Assument Questions) :
(1)  Write notes on :
0] Random Experiment
(i)  Trial and Event
(i)  Equally likely Events
(iv)  Mutually Exclusive Events
(v)  Exhansitive Events
(vi) Dependent Events.
(2 What do you understand by measurement of probability ? Explain.

(3)  Whatisthe chance that a vowel selected at random in a book of Englishis an
‘0’?

(4) A university has to select an examiner from a list of 50 persons, 20 of them
women and 30 men, 10 of them knowing hindi and 40 not; 15 of them being
teachers and the remaining 35 not. What is the probabaility of the university
selection a Hindi knowing women teacher ?

(5)  Explain various apprunders to probability.
(6)  State and Prove.

(@  Addition theorem

(b)  Multiplication theorem

(c) Bayestheorem.



(7)  The probability that a company executive will travel by plane is 2/3 and he BC-204 (Business Statistics)
will travel by train is 1/15. Find the probability of his travelling by plane or
train.
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Paper - BC-204 : Business Statistics Revised By : Dr. Heera Lal Sharma
Lesson No. : 10

ikf;drk forj.k (f}in] 1k;lu ,0 lkekl;)
Probability Distribution (Binomial, Poisson and Normal)
Ijpuk (Structure)
1L ifjp;
2. mi';
3. fo'%; dk ilrridj.k
3.1ikf;drk forj.k
3.2. 1kf; drk fooj.k dh mi ;kfxrk
3.3.iif;dri forj.k d idij
3.3.1.f}in forj.k
3.3.1.1. f}in forj.k dk ilf;dri iQyu
3.3.1.2.f}in forj.k dh fo"rk,
3.3.1.3.f}in forj.k dh fiffvx
3.3.2. 1k; lu fooj.k
3.3.2.1. 1k; lu forj.k dk 1kf; drk 1Qyu
3.3.2.2. 1k; lu forj.k f}in forj.k dk Ihellr - i
3.3.2.3. ik; lu forj.k dh fi(fvx
3.3.3. liel; forj.k
3.3.3.1. lkell; forj.k dh ell; ri,
3.3.3.2. llell; forj.k dk egro
3.3.3.3. liell; oo dh fo"K'rk,
3.3.3.4. llell; ,o f}in forj.k e virj
3.3.3.5.fHin] ik; lu ,0 Nell; forj.k e Hiel;
3.3.3.6. liell; oo} Hjk {k=kiQy vFok ikf;drk Kir dju dh fof/
4. Ik
5 iLnfor ilLrd
6. VH;kI d fy, i‘u
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1. ifjp; (Introduction) BC-204 (Business Statistics)
vioflk forj.i db jpuk nk idkj 1 dh & Idri g%
1. olLrfod voyiduk d viZkj ij vioflk forj.k (Observed frequency distribution).

2. ik ;drk sk iRskf*ke sk 1%Urd vioflk forj.k (Probability of expected frequency
distribution).

oiLrfod voykduk ij vi/kjr vioflk forj.lk e ik;% vulZu I miye/ ledk ;k
lkexh dk 1;kx ghrk g bu forj.l dk fuku mnigj.k 1 le>k & 1drk g

,d vul/Ziudrk u fokkiu 0;; d BEcl/ e 100 dEifuzk 1 vidM ,d= fd; ftlg
mlu fueu Bkj.lh d Hjk 0;Dr fd;l—

fokkiu 0;; dk Lrj (0" 1994-95)

foKkiu 0;; (Rs.) ifek dh I[;k
109ty rd 20
10 I 300t 0
30 1 60t 0
60 gtkj 1 miij 20
;X 100

ik ,dfr Tedk dk fo*y".k fofklu BK[;dh; ;U= (Statistical tools) €1 lellr]

ele;] tHko fu;ru] fo'lert] 1; "o (Kurtosis) vifn d elé;e I djr gh ; |fi mi;Dr

Iif[;dh; fof/;k Bedk dk Be>u] fo"y'f.k dju rFik egroi.k fu"d'k fudkyu I geljh

cgr enn djrh g] rRkfi lex (Population) dh foKrivk d clj e Igh&lgh fu"d™ fudkyu

d fy, ,d VPNI vij oKifud fof/ dh tzjr gh ikf;drk forj.k ;k 1¥4fird wioflk forj.k
It gh ,d oKkfud jifr g ftldk o.ku geu bl B e fd;k gh

2. mi"; (Obijectives) :

bl ve;k; dk ve;;u dju d fueufyffkr mi*; g—
() ikf;drk forj.k d clj e thudijh gifly djuid
@iy ikf;drk forj.k dh mi;kixrk dk Be>uld

@iy ikf;drk forj.k fof/Z;k 1 fdlh ifjfer I[;k (Finite Number) oky pj dh Bki{k
vioflk;k Kir djuid

(iv) mfpr ioluelu ikr djd fu.k; yu e tif[ke rrk viuf'prrk di de djuid
(v) fofllu ik;drk forj.kk dk viil e Ic/ thuuk

(vi) ikf;drk forj.k dn figfvx djukh
205



B.Com. Part-1l (BC-204)

206

3. fo'k; dk 1Llrridj.k (Presentation of Contents)
3.1. 1kf; drk forj.k (Probability Distribution)

iif;dri forj.k 1 vi'k; ,d thh xt.keh; jifr 1 g feddh Dgk;rk 1 fd I ifjfer
I [;k (Finite number) oky pj dh Iki{k vioflk;k Kir dh t Idr gh bl forj.k e wioflk;k
kerod fugh{k.k sk 15k gk 1k u djd dN fuf*pr ell;rivi d viZlj 1j ikir dh

rh gA mnigj.k d rij 1j ;i ge ,d fu"ifk f1Ddk 500 cij mey rk vi*lkulkj 50 1frr
uh{ k e fpr vi;kx rRk 50 ifr*kr TfjfLFifr;k e ;g9 1V ;kfu 250 clj fpr rAk 250 1V
Vi; xkA yfdu tc olLrfod i;kx fd;k &; rk gk Idrk g fd 240clj fpr o 260 clj 1V
Vi iRk vioflk;k e wirj viuk Loidifod (Natural) gkrk gh ;fn ge ijh{k.lk (Trails)
dh I[ c<kr t; rk olLrfod wioflk;k ik;d vioflk;k d Tehi wirh ;xih

3.2. ikf; drk forj.k dh mi;kfxrk (Utility of Probability Distribution)

ilf; dri vioflk forj.k vi/fud IK[;dh d vizkj Lrid gh D[ ;ch fo'y'k.k e
foLrij vud idj I mi;kxh f1% gir gh ikf; dri vioflk forj.k d e[; mi;ix fufu idj
g—
1L i dri forj lk rRk oiLrfod vioflk forj.k e virj Kir djd ;g irk yxk;k t Idrk

g fd nkuk e virj U;in"k d mPplopuk d dij.k g vFiok fdigh wi; dij.lk T gh
2. 1if;drk forj.k foodi.k yu e cgr lgk;d gh

3. tule; o /ud vHio e vul/iudri oiLrfod led ,dfr dj ilu e Lo; dk
vief le>u yx rimld fy, fodYi d zi e ik;f'kr ;k 1ifird vioflk forj.k
cgr egRoi.k 1% girk g

4. bl idkj d fooj.lk d Hjk mfpr Tokuetu ikir djd fu.k; yu okyk tif[ke rFik
viuf*prek ij dN Ihek rd fu;=k.k ik Idrk gA

3.3. ikf; drk forj.k d 1dkj (Types of Probability Distribution)
ilf;drk forj.k vud idij d gir g fdir I[;dh; fo'y'i.k e fuku riu idij d
forj.l dk lokf/d 1;kx gkrk g—
@) f}in forj.k (Binomial Distribution)
@iy ik; Qu forj.k (Poisson Distribution)
@iy lkel; forj.k (Normal Distribution)
3.3.1. f}in forj.k (Binomial Distribution)

f}in forj.k dk ifriinu fLOI Xf.IrK €E1 cukyh (James Bernoulli 1654-1705) U fd ;1A
bl forj.k dk ojukyh forj.k ;k ie; dgu dk dij.k mid Hjk bldk 1friknu gh gA ;g
ie; lu 1700efodflrgb yfdu lu 1713 e bldk idi*tu gviA f}in forj.k ,d [.Mr
vioflk forj.k ghri gh , Ih ifjfLRdr;k 1 tgh ,d iji{ik sk isix d doy nk gh ifj.ke
(outcomes) fudky—HiQyri o vEifyrk bl 1e; ;k forj.k dk mi;kx e yi;k € Idry
gh 1Qyrk I geljk viHkik; g fd ble dN x.k fo]e g rFk vEilyrk 1 vi'k; g fd



mijiDr x.k dk vHiko gh cjukyh ifo;k (Bemoulli Process) di xf.krh; i1e; cgr L1'V

ell;rivk d wizlj ij fodflr dh xb g th fukufyf[ir g—

1 no 1;kxk vFiok dh Ik fuf*pr gkrh g WFkr (n) 130{levk o B[k ifjfer
o fuf*pr gr gA

2. no ijifk.k e doy nk WVuk, AVrh g vij o Avuk, ikjLifjd vioth (Mutually
Exclusive) girh g ftud ifj.ke TiQyrk o vlilrk d -1 e 0;Dr djr gh

3 ajhfl.k LorU- gir g VFRkr fdlh ,d 15k d ijifk.k di THéo vix fd, tu oy 1;kxk
d ifj.lek 1j ugh IMriA

4. Wuk d Wu (1Qyr) dk ‘p 1 o u Wu (viiQyrt) dk <o’ 1 0;Dr fd;k thrk
A p+qg=21grk g blfy, g=1-pgixiA

3.3.1.1f}in forj.k dk 1kf; drk 1lyu (Probability Function of Binominal Distribution)

If X denotes the number of successes in n trials satisfying the above conditions,
then X is a random variable which can take the values 0, 1, 2, ......n, since in n trials we
many get no success, one succes, two SUucCesses, ....... or the n successes.

mijior 1 Li'V g fd ge "W; 1 n rd dh DiQyrivk dh ikf; drk fudkyuk pigr gh
bld fy, f}in forj.k dk mi;kx e yk;k tk Kdrk g rFk forj.k e f}in folrj 1=k (g +
p)" dk 1;kx bfPNr ik;dri 1klr dju e cgr mi;kxh gA (g + p)" dk foLrlj dju ij x=
0,1,2,...d fofHlu ekuk dn ikf;drk ikir gkrh g

1 ok foLrij bl idlj girk g—

(q + p)n — qn + ncpn - 1p1 + ncpn - 2p2 + ... + nCI’qpn - cpzr + . pn

1,"c;, "c, Vifn dk f}in x.ikd dok tirk gh

;fnge fofH Uu ifj.lek dh vioflk;k Kir djuk plg rt (q+p)"d LFdu ij N(g +p)"
db 1;kx fd;k thri gh

The general expression for the probability of r successes is given by :

p(r)=p(x=r)="Cr.P".q"~"r=0,1,2,.....,Nn

Regarding Binomial expansion keep the following in mind—

(i) Puttingr=0,1,2,....., nin the above function we get the probabilities 0of 0, 1, 2, ....n
successes respectively in n trials.\

(i) Total Prob. is unity i.e.,
g"+"erp" =L+ nerg"2p2+...pn=1
or(@+p)"=1

(iii) The Binomial distribution is completely determined if its permachters n and p are
known.

(iv) Since the random variable X takes only integral values, Binomial distribution is a
distcrete probability distribution.

The values of Binomial co-efficients for different values of n can be obtained
conveniently from the Pascal’s triangle given below.

BC-204 (Business Statistics)
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Value of n Binomial Co-efficients Sum (2M)
1. 1 1 2 2
2 2 1 4
3 1 4 3 3 1 8
4. 1 6 4 1 16
5 1 5 15 10 10 5 1 32
6 1 6 20 15 6 64

It can be easily seen that, taking the first and last terms as 1, each term in the above
table can be obtained by adding the two terms on either side of it in the pveceding line.

Constants of Binomial Distribution :

Mean =X =np
Standard Deviation =s = ,/npq
Variance =s2=m2 =npq
Moments =m
m, =0m, = variance = npq
M3 =npq (q - p)
m, =3n2p2g? + npq (L - 6pq)

b _nf3_(q- p%)
17 m2 npq

- nf 1=6
IF"i"fo Kurtosis = b, = 7y Or3+ npqpq

3.3.1.2.f}in forj.k dh fo"k'krk, %

@) f}in forj.k dk vidlj p rfik g ij fulkj gA nd fLRg giu 1j ;T pe<rk g rk f}in
forj.k di >dio nib wij gk thrk gA ;g rFik fuku fp=ik Hgk L1"V gk thrk g—

0.6 0.6
0.5 0.5
0.4 P=0.1 0.4
0.3 0.3
0.2 0.2
0.1 0.1

I 1 1 | I

1 0 1 2 3 4 5 0 1 2 3 4 5

Diagram-A Diagram-B
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0.6
0.5
0.4 P=0.8
0.3
0.2
0.1

(i) f}inforj.k dk Hf;"Bd x dh ml valued lelu girk g feldh ikf;dri Icl vféld

gkrh gA ek p5ijp 0.5 gk rk Hf;"Bd 4 ghxia
Gii) ;fnondk LR jIK t; rkpd c<u ij ele; (mean) ,0 Hif;"Bd (mode) nkuk c<r
gh
(iv) ;fn pdk elu fLF j[k €; rkpf}in forj.k nd c<u ij nib vij Bjdrk g vij 100k
rk gA

(v) ;M Bdjlo dh ikf;dri %dk VFkr p=q=rgk rk f}in forj.k 1.kr;k Hefr

(Symmetrical) g

Ilustration No. 1

9
If the chance that the vessel arrives safely at a port is 10 find the chances that out

of 5 vessels expected at least 4 will arrive safely.
Solution :

9
Probability that a vessel arrived safely at the port =p = 0

L
4=7P= " 10" 10

By Binomial probability law, the probability that out of 5 vessels, x vessels arrive
safetly at the port is given by—

a9 3 ael 6"
=5~ 5 -XpX =5 - AT

p(x) =7c,q°~*p*="7c, €105 §105
Probability that at least 4 vessels will arrive safely is given by :

p (4) +p (5). So first we will calculate

a906xls’ 96l

PA4) =304 g0z S105 T %105 S105

BC-204 (Business Statistics)
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ad 0a9 0
= 855855 =0.328 and then

5) =3cs @OAELOSS_%EOS_OSQO
PO) =7 8105 &105 ~&105

=p(4) +p(5)=0.328 + 0.590
=0.918 Ans.

Illustration No. 2

Out of 800 families with 4 children each, what percentage would be expected to have
(a) 2 boys and 3 girls (b) at least one boy, and (c) at the most 2 girls. Assume equal
probailities for boys and girls.

Solution :

1
(i) Probability of getting a boy = E: p

1
Probability of getting a girl = 2 =q

Probability of getting 2 boys and 2 girls
=nc, qn -r pr
Ao as

_4 R -
T8, &5

_432ddods
T2 121825 %25

§25 &5 16 8 Ans.
Percentage of families expected to have 2 boys and 2 girls.

= g 100 =375%

(ii) Probability of getting at least one boy means sum of the probabilities of one boy
and 3 girls 2 boys and 2 girls, 3 boys and 1 girl and no girl and 4 boys.

doado , adoadd
P(1)+P(R) +P() +P(A) = %o 5= g5 + %0, o< g0

pa, BodAS , adoad
210 3825825 4825825



aeio A6 aé.o aé.o

=45 0% s T,

4 6 4 1 4+6+4+1
-t = " =

16 16 16 16 16

6 Ans.
(iii) Probability of getting at the most 2 girls means the sum of the probabilities of
getting no girl, one girl and 2 girls.

Ao dd s _ 1
p(no girl) = 04 82 8221 855 _E

do ‘ade _4 1_4
p(one girl) = 03 85 675 616

Ao ‘ds —6 1_6
p(two girls) = c2 8212! 82121 = E_E

sumafprobabilles = -+ + 8 < 1+4+6 _11
um of probabilities 16 16 16 16 16

\ Percentage of families expected to have at most 2 girls

11,
= — 100 =68.75%
=16 0 Ans.
3.3.1.3.f}in forj.k dh fi(fVx (Fitting a Binomal Distribution) :

The following procedure will be adopted for this purpose—

@) loiFe p,o0 qdk elu Kir djiA ;fn bue 1 dib ,d nh g rk nljh valuebl 1Ecl/
Wik ikir dj 1dr g—p=(1-q),andq=1(1-p) ;fn po qd eku lelu ugh g r
f}in forj.k viifer (Skewed) gxiA

@ bld cin cukyh dh ie; (q+p)? dk foLrkj djk vFok bl [kydj fy [iA

3 Vir e Binomial Expansion dh gj term dk n (dy vioflk;k) I x.k djk rk gj ox
dh vioflk;k iklr gk tk; xia

Ilustration No. 3.

Four coins are tossed at a time, 240 times, Number of heads of observed at each
throw is recorded and the results are given below. Find the expected frequencies. What
are the theoretical values of mean and standard deviation ?

BC-204 (Business Statistics)
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Number of heads at a throw Frequency
0 10
1 60
2 %
3 6
4 10

Solution :

1
Probability of getting one head in a single throw of one coins is 2

1 1
\ p—E,q—E,N—24O,n—4

4

A 16
By expending 240 &2 + 25 we shall get the expected frequencies of 1, 2, 3, 4 heads.

Number of Heads (x) Frequency = N (nc, g" ~"p") (Expected)
4 0
Ao o
0 2407 400 6§25 825 - 15
3 .1
Aoa
1 2407 401 852 852 =60
2 2
doado
2 240 “c, 85% 853 =90
3 .3
Ao
3 2407 % ¢ 853 =90
0 4
doado
4 240" “c, 85% 853 =15
Total =240

1
The mean of the above distributionisnp =4~ 5= 2

/ .11
Standard deviation = /npq =, |4 > E:1



Illustration No. 4

The probability of defective bulb in a total of 100 bulbs is 0.2 Find the X, S.D. (c)
moment. Co-efficient of skewness and kurtosis of the distribution.

Solution :
As we have, p =0.2
\ g =1-0.02=0.8
n =100 given
0] X =np=100".2=20
(i) S = /npq =100 2" 8
= \/E:4

(iif) Moment of Co-efficient of skewness :

Lspq
npq

(iv) Kurtosis b2 =3

_,, 16702708
~°7 1007 0.27 0.8

1- 0.96

=3+ =3+0.002

=3.002

Because b, > 3 the curve is k pto kurtic

3.3.2 1k; lu forj.k (Poisson Distribution) :

1k; Bu forj.k d fodkl dk J; ifl% 1Qp xf.krK ik; Bu (Simeon Poisson) dk tkrk
g ftgiu bldk ifriknu Bu 1837e fd;i bl forj.k dk 1;kx mu ifjfLFifr;k e fd;k thrk
g ftue fdIh AVuk d Avu dh IEHkouk (p) dk efu cgr gh de gkrk g D;kfd AVuk dnkfpr

BC-204 (Business Statistics)
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(rarely) gh %Vrh gA bu Avukvk 1 cu forj.k [if.Mr (Discrete) 100fr d gir gA bl forj.k
e doy %uk d %u dk lelirj el/; (x) elye gir gh ;g forj.k cuk;k € Idrk gh
ik; lu forj.k e lellrj el¢; dk (m) 1 0;Dr djr g tk fd fiNy vukio I Tkir ghrk gh

List of some Pratical Situations where Poisson distribution can be used :

() Number of telephone calls arriving at a telephone switch board in unit time (say, per
minute).

(i) To count the number of bacterias per unit (Biology).

(i) To count the number of radio-active disintegrations of a radio-active element per
unit of time (Physics).

(iv) Number of customers arriving at the super market; say per hour.
(v) The number of suieides reported in a particular day in a particular city or town.

(vi) Number of typographical errors per page in a typed material or the number of
printing mistake per page in a book

On the basis of above list it can be stated that the Poisson Distribution has found
application in a variety of fields such as Queucing Theory, Insurance, Physics, Biology,
Business, Economics and Industry.

3.3.2.1. ik; lu forj.k dk 1kf;drk i{yu

We can express the Poisson Distribution as follows :

-m.r

P(r) = e 'm
= 1

Here ¢ =27183, m =arithmatic mean
r = Number for which probable frequency is to be calculated i.e., r=0, 1, 2, ...

The above can be expanded as follows :

0.60
0.50
0.40
0.30
0.20
0.10

Q- O:




ik; Bu forj.k mijior fp=k 1 L1"V gk thri

L g—

This Poisson Distribution can be written in tabular form as follows :

No. of Successes (X)

Probabilities P(x)

0 g~m
1 me™M ——
m%e ™
2 2!
m3 ™
3 3!
m4e- m
4 41
m'e ™

r!

miij nh xb Ikj.lo 1 ge ak;drk ikir djr g vxj bu fofdlu AvVukvk d 2Vu dh
ckjeckjrk thuuk pigr rk Poisson Formula dh nj en (term) dk N (Total number of

observations) I X.lk djxA
Constants of the Peisson Distribution :
1. lellrj ele; =x=m=np
2. 1eli fopyu s= /m

3. Variance=m

4. Moment=
@i m; =0
(ii) m,=m
(iii) my=m
(iv) m, =m+3m?

W b= sy

_ nf 5,1
(vi) bzzg— m
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B.Com. Part-11 (BC-204) 3.3.2.2. ik; lu forj.k f}in forj.k dk Ihelirj :i
(Poission Distribution as a Limiting Case of Bionomial Distribution) :

Poission distribution may be obtained as a limiting of Binomial probability
distribution under the following conditions :

(1) nq the number of trials is indefinitely large i.e., n =¥

(i) p4 the constant probability of successes for each trial is indefinited small, i.e., p®
0.

(i) np=m, (say), is finite.

Probability function of the Poisson Distribution

C-m r

p(x)=p(x=r) = o

and probability function of the Binomial Distribution :

P(r) ="crg" =" p'

_m
put p= n
m
\ q :1—p:1—F
_n(n-1)..(n- r+amo . & mo '
p(r) = rl Sng € ng
1 26 r-16 meg' O
0% 10 20 & r-16, .8 mo 2
& ng& ng & nz%g ng -
g‘é Ng &
For fixedr,asn ® ¥
16 r-16z mo meo'
?' e, ? — < ai_ —2 all tend to one and aﬁ- —2 to e™. Hence it is
nNg n ;Zlg ng 8 ng
represented in the limiting case.
e-m r

(N =,

3.3.2.3. ik; lu forj.k fof/ dh fi{fvx
How to want to fit a poisson distribution

If we want to fit a poisson distribution to a given frequency distribution, we compute

the mean X of the given distribution and take it equal to the mean of the fitted distribution
216



i.e., we take m = X. Once m is known tha various probabilities of the Poisson distribution
can be obtained the general formula being.

e-m r

p(r) =p(x=r)= - r=0,1,2,..

If N is the total observed frequency, then the expected or theoretical frequencies of
the Poisson distribution are given by N, X p(r) and therefore, we will have

N(Py) = Ne™

N(P;) =N (Pg)~

NE

NP =Ny~ 3

. m
N(P3) =N (P,) E,etc.

futu mnkgj.k I ik; lu forj.k dk 0;kogfjd 1;kx o mi;kx Be>k € Idrk gh

Ilustration No. 5.

If 3% of the electric bulls manufactured by a company are defective, find the
probability that in a sample of 100 bulbs exactly 5 bulbs are defective.

Solution :
Prob. of getting a deffective bulb is

3
P= 100" Size of sample n=100

.3
X=m=np=100 100—3

e ™m"

r!

We known that  P(r) =

\ Prob. of 5 defective bulbs is—

g 33
51

p(s) =
e~3=.04979 — [sec table of e™™ from any book of Statistics]

.04979" 243
blify, = W—O.IO%

BC-204 (Business Statistics)
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B.Com. Part-11 (BC-204) Ilustration No. 6.

It is known from past experience that in a cetain plant there are on the average 4
industrial accidents per month. Find the probability that in a given year there will be less
than 4 accidents. Assume Poisson distribution (e™1 = 0.0183).

Solution :
We are given at = 4
e™me¢_e - 4¢

ByP. Dist ® (x=r) = 0 TR X

The distribution that there will be less than 4 accidents is given by
P(x<4)=p(x=0)+p(x=1)+p(x=2)+p(x=3)

2 20

é
g4 §+4+E+§8 (Fromx)

e4[1+4+8+10.67]
™47 23.67=0.0183 ~ 23.67 = 0.4332. Ans.
Illustration No. 7

The number of defects per unit in a sample of 330 units of manufactured product
was found as follows :

Number of defects 0 1 2 3 4
Numbers of units 214 | R 20 3 1

Fit a Poission distribution to the data.
Solution :

Fitting of Poission Distribution

X f X Expected frequencies N - p(x)
0 214 0 N.p(0)=.6447 ~ 330=212.75
1 R R N.p(1)=N(po) " m =212.7 " .430=93.4
m
2 20 40 N.p(2) =N(pl)~ 5= 93.47 .439=20.52
m
3 3 9 N.(P3)=N(p2) ~ 3 =30
. m
4 1 4 N.(P4) =N(p3) 2 0.35
N.=330 | Sfx=145
_ o afx _145
X =N 330704

218 p(X=0) =e™M=e 439=0,6447



Thus the expected frequencies as per Poission distribution are :

Number of defects : 0 1 2 3 4

Number of units : 212.75 934 20.50 3.00 0.35

Some Important Questions for Practice :

@
@)
©)
(O]
Q)

©)

)

®

©)

What are the conditions for the Binomial distribution ? Discuss its properties.
What is Poission distribution ? Discuss its uses and properties.

Show that Binomial distributional is the limitting form of binomial distribution.
Compare the Normal, Poissional and Binomial Distribution.

The normal rate of infection of a certain disease in animals is known to be 25%.
In an experiment with 6 animals in injected with a new vaccine it was observed
that none of the animals caught infection. Calculate the probability of the
observed result.

&729 6

840065 ANS:

Suppose that in key punching of 80 column IBM cards, the arithmatic mean
number of mistakes per card is 03. What percent of cards will have (i) no
mistake (ii) one mistake, and (iii) two misttakes.

[(i) = 74%, (ii) = 22%, (iii)=3%) Ans.

If 8 coins are tossed 256 times, find the expected frequencies of getting various
heads.

Ans,

Heads 0 1 2 3 4 5 6 7 8

Frequency 1 8 28 5% 70 5 28 8 1

A book has 2 mistakes per page. Using Poisson distribution. Find the probability
that the page selected at random has (i) no mistake, (ii) exactly 3 mistakes.

(i) 0.315, (i) 0.1804.  Ans.

Fit a Poission Distribution to the following set of observations.

Death 0 1 2 3 4

Frequency | 122 | 60 15 2 1

Calculate theoretical frequency.

(10) If the mean of a Poission Distribution is 2.56, find : evaluate of other constants.

Also determine the probability of exactly 2 success.

Ans.
s=16 ms =2.56 b,=3.39
m; =0, m, =22.22 p(2)=2532
m, =2.56 b,=0.39

BC-204 (Business Statistics)
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3.3.3. lkekl; forj.k (Normal Distribution) :

lieW; forj.k ,d v[i.Mr pj (Continuous variable) €1 dn] otu dh 1if;dri
(Probablllty) Kir d fy, 1;kx fd;k gA bl forj.k dk 0;kogifjd =i 1 1;kx dju
dk J; rk yilyl (Laplace) rk dky I (Karl Gauss)d thrk g 1jUr Icl igy bl
forj.k d clj e Ih[ku dk J; Mh- ek;j (D. Moiyre) dk thri g ftUgiu bldk ifriknu Tu
1733 e fd;H

lieW; forj.k di xkiQ 11j 1j vidr dju I € j[ik curt g mI liell; oo (Normal
Curve) dgr g ;g ,d %.Vkdlj (bell shaped) Violfr dk gkrk g] rFik Hetk{k (X-axis) d
nkuk vij Bferh; (Symmetrical) ,0 VulrLi®ih (asymptotic) ghrk gA

lkell; oo} dh vkolfr (Shape of Normal Curve)
lielu; ool dh violfr bl idkj girh gA

X
m
;0 00) eé; (X) rAk Teli fopyu (Standard Deviation) ij VA/Ifjr ghrk g

mijiDr ool dk ge lehdj.k Yk Hin 0;0r dj Idr g t bl idlj g—

1 - (x- m)?
sJ_ 252
Where,
m =mean

s = standard deviation
X =3.1410r22/7

X =X- X (deviation of variable X from X)

3.3.3.1. lkekl; forj.k dh ell; rk, (Assumptionsof Normal Distribution) :
liell; forj.k fukufyf[kr elU;rivk 1j wiZkjr girk g—

1) fofHlu Avukwvk ij iHiko Mkyu oky vud dkj.k g ,0 mu Icdk viuk egro gh

2 fofHlu Avukvk dk THifor dju oky dij.k Lorl=k gA

@3) Mell; ool dh IHn dij.k jii*k;k BeLr Rex (universe) Tj cjkcj gk Hy gh mudk iHko
fofHlu Avukvk T1j vyx&vyx iMA



@ liel; forj.k d fofdlu dij.ik dk iHko bl idij dk gk fd 4 BC-204 (Business Statistics)
@ vi/Zdrj vioflk;k X d vkl&ikl gi] o
@) lellrj ele; 1 fopyu viil e Nrfyr gk dj "IU; gk tir gi

3.3.3.2. Ikeldl; forj.k dk eglo (Importance of Normal Curve) :

lieW; forj.k dk B[ ;dh e fo'k'k eglo gh bl NK[;dh di wi/kj eluk thrk gh
fukufyf[r “iCn bld egfo i1j 1d’k Mkyr g %

@ IHh Tholfrd rF;k e Nell; forj.k oky x.k ik, thr gA vrh budk ve; ;u THkol .k
fd;k ¢ Idrk gA

@ "I[;d e fus Uk e 0skid -1 1 Hiell; forj.k db 1;kx fd;k thrk g
@) lel; forj.k Mifrp;u f1%ilr* (Sampling Theory) dk Vi/kj gh

@ ;g forj.k f}in dk ik; Qu forj.k dk Hb viZkj gh

3.3.3.3. lkekl; ool dh fo*K'krk, (Properties of Normal Distribution) :

1 ;g 000 %Vk d wvidkj dk ghrk gh

2 Ifer 00) (Symmetrical Curve)

(3) ble Mean = Median = Mode

@ bhdk {kk »,d* eluk tirk g ,0 ele; (Mean) v{k (Ordinate) bl dk nk cjicj Hixk e
ckvrk g

) ;9 000 vi/kj jIk dk dHit Li*k ugh djrid folLrkj dju 1 fudV wirk thrk gA
©) bl forj.k e pj (Variable) V[If.Mr (Continuous) gkrk gA

@ bl forj.k dk el ,d Hf;"Bd (Mode) VFikr Unimodal gkrk gA

® 1 forj.k e Q- Median = Median - Q,

(9) Quartile deviation = 2/3 standard deviation.

(10) bl forj.k e Q, + Q, =2 median

(11) PE.=.845M.D.

. 4
(12) bl forj.k e M.D.= 5 S.D. (Where M.D. = Mean Deviation)

(13) ;g forj.k ele; (Mean) d vkI&ikl vorj.k (Concave) girk g

(14) ;g forj.k 3s d vkl&ikl mlie (Convex) gkrk gh

@5) liel; forj.k dn {i=kily (Area) I 1ECfU/r fo"Kkrk, bl idij gh
X +5=68.27%area

X *+25=95.45% area

X +35=99.73%area 221
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30 20 | lo lcs| 20 30
68.27%

> 95.45% <

> 99.73% <

(16) lkell; forj.k d vpy (Constants of Normal Distribution) :
Mean =m
Standard deviation =s
Variance = s?
First Moment =m; =0
Second Moment =m, = s?

Third Moment = my=0

Fourth Moment =m, = 3n% - 3s*
Moment Coefficient of Skewness =b, = E =0

m  3nj
Moment Coefficient of Kurtosis =b, = g = E =0 (Always Meso-Kurties)

yl =0 (Skewness)
Yy, =0 (Meso Kurtosis)
3.3.4. lkekl; forj.k ,o f}in forj.k e virj
(Difference between Distribution and Binomial Distribution) :

liell; forj.k ,o V[If.Mr ik;drk forj.k (Continuous Probability distribution) g]
tcfd f}in forj.k ,d [i.Mr ikf;drk forj.k (Discrete Probability Distribution) ¢ nkuk
forj.k d lehdj.k Hh vyx&vyx gh f}in forj.k e[ ;rhn ,0 p ij Vi/Kjr girk g tcfd
liell; forj.k X ,0 s 1j vi/Kjr girk gA f}in forj.k e B[ ;k (n dk elu) fuf*pr gkrh
g ,0 pdkeY; 5d vkl&ikl girk g tefd Nell; forj.k e , Ik ugh gh

3.3.3.5 f}in forj.k] ik;lu forj.k ,0 lkekl; forj.k e BEcl/ (Relationship
between Binomial, Poission and Normal Distribution) :

bl IHh forj.kk e Afu"B 1ECU/ 1kir thrk gA f}in forj.k o ik; lu forj.k e geu
n[k fd f}in forj.k e tc pdk eY; ;kri*W; d lehi gk ; ,d lehi gk ,ondn B[k
vi/Zd gk rk ; forj.k ik; bu forj.k dk vidij y yrk gh bu fLRdr e lellrj ele; (Mean)

=m=np.



fiin forj.k e ;fn pdkeY; 5gk,0 ndk vidkj cMk gk rk f}in forj.k di vidj
ri Iifer (Symmetrical) gh gixk 1j bl dk foLrj dkith cMk gixid b1 1dlj 1 Biell; forj.k
thk gh cu o, xiA bl 1dij—

X
x|

X-rp
~ A/npq

bl idij ik; Qu forj.k o liell; forj.k e Hir BEcU/ gh vrk z dk efu ik; Bu forj.k
Hik Ho Kk fd;k € Idrk gA , Ih fLFKr €]

X- _
Z= T (ukv % ik; Bu forj.k @ X =m,0 Standard deviation = \/m )

3.3.3.6. lkekl; 0o{ Hjk {kkiQy vFkok ikf;drk Kkr dju dh fof/ (Method of finding
out the area of Probability using Normal Distribution) :

liell; oo} dk {k-k'Qy ilf;driKir dju 1 igy mldk ielf.kd viH0;fDr (Standard
Form) tluuk vfuok; gk krk gA Nkell; oo) bl 1dlj dk ghrk gh

X -SCALE

>

o=

Z - SCALE

i'udjudfy, igy X-Scaleij AreaKkr fd;k thrk g fiQ) mbdh z dh Value Kir
dh tirh g ,0 fi(j Table }jk AreaKkr fd;k thrk gA gyt 17U X-Scaled i;kx dk crirk
oA
Question 1. Anormal curve has X =50 and standard deviation of (s) = 10. Show the
area in graph.

(i) between 40and 50

(ii) between 60 and 80

(iii) between X +2s

(iv) more than 70.

BC-204 (Business Statistics)
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Solution. (i) between 40 and 50.

(i) between 60 and 80.

(iii) between X +2s gk X =50

s=10

rk 50+210
50+20=30and 70

(iv) more than 70.

50 70

Question 2. Anormal curve has X and s = 20. Find the area between Xy =30andx, =
80

Solution : We are given X =40



To find out the area between 30 and 80 we are first of all to find out the value of X. BC-204 (Business Statistics)
The value of zfor X =30 is

and the value of z for X =80 is

Scale not properly taken
Required Area betweenz =—.5toz=0andz=0toz=+2
=.1915+ 4772
=.6687
(UKY % Area, Normal Curve dh Table I n[ik &irk gh)

Question 3. The main of a distribution is 60 and standard deviation 10. Assuming the
distribution to be normal what percentage of items will be between 70 and 80.

Solutoin : Drawing the normal curve.

50 70 80
X Z1 ZZ
Finding the value of Z
X- X
7 =—
S
For z =70 Area

7y = 701'060 =1 03413

For z =80
225



B.Com. Part-11 (BC-204) 80- 60

) =2 04772
10

Avrea between 70 and 80
=0
=0.4772-0.3413=0.1359
Hence 13.59% items will be between 70 and 80.
Question 4. In a normal distribution 31% of the items are less than 45 and 8% are above

64. Find x and s the distribution.

Solution : Since 31% of the items are under 45, therefore, the area to the left to ordinate
at x =45 will be 31% of the total, i.e., 0.31.

The area between mean and x =45 will be 0.19 (.50 -.31). The value of Zat0.19is 0.5.

Hence
45- X
=-5
S
or 45-x =-5

(The value of — 0.5 as the area is on the left side of X ordinate)

Secondly, 8% of the items are above 64. Hence, the area right to ordinate 64 shall

3

45

be 8% or 0.8 and the area between mean ordinate and the ordinate at 64 shall be (.50 - .08)
=42

The value of Zwhen area is .42 is 1.4 (See table)

64- x
Thus, S =14

or 64— x =14s (i)

Solving equation (i) and (ii) we get

45— x =5s
65— x =14s
-19 =-19s

226



= By Subtracting

S19=-19s
_ 19
=11°°
10 =s

Putting the value in equation no. (i)

45— x =5s
45— x =5(10)
- X =5-45
- X ==50
X =50

Thus X =50and s = 10.

Question 5. In a normal distribution 30% of the items are under 50 and 10% are over
86. Find mean and standard deviation of the distribution.

Solution : Since 30% of the items are under 50 therefore the area to the left to
ordinate at x = 50 shall be 30% of the total i.e., 0 — 3.

The area between mean and x =50 and shall be 0.2 (0.5-0.3)

50- x - .
Hence S =520r50- x =-52s (i)

Secondly, 10% of the items are over 86. Hence, the area to the right of the ordinate
at 86 shall 10% i.e., 0.1 only and the area between mean ordinate and the ordinate at 86
shal be 0.4 (0.5-0.1). The value of zwhen area is 0.4 is 1.28.

BC-204 (Business Statistics)
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86- x - "
Thus, S =1.280r86- x =1.28s (i)

Solving equation (i) and (ii)
50— x =52s
86— X =1.28s

-+ -

.36 =1.80 s by substracting

&8
1
)

20 =s

Putting the value of s in equation (i)

50— x =-52s Thus x =60.4
50— X =-52+20 $-20.0
50— x =-10.4
- X =-60.4
X =604

4. Ikjk"k (Summary) :

no fun'lu pj (Random Sampling Variable) e Vioflk forj.k nk idij d gir g—(i)
[ .Mr vioflk forj.k o (i) v[if.Mr vioflk forj.kk [.Mr J.kh e vi'k; Tedk dh ml
J.h 1 g ftle iR;d en dk ;FiFk eki fd;k th IdA v[if.Mr 3.0 1 vi'k; g ftue
pjk dk elu i.k vAok vi.k I[;kd -1 e gk wvij bu oxirjk d -1 e iLrr fd;k tk
Idri gt , 1 vioflk forj.k t oiLrfod voykduk 3k izixk I illr u fd; tidj dN
Ifuf*pr iodYiukvi] ell; rivk vFHok tlolfrd fusek d wiZlj 1j xf.krh; fof/ 1 wvu
vuelfur fd; thr g] ikf;dri vioflk forj.k dgyir gh bu forj.k ik iklr IEHor 1edk
d vilj ij foodi.k fu.k; fy, tir gt ikf;drk vioflk forj.k riu idkj d gir g—G)
fYin forj.{] i) ik; lu forj.k ,o (ii) Iell; forj.l f}in forj.k ,d [if.Mr wioflk forj.k
g th }Heed fodYik—NaQyrk rFk vliQyri d ,d leg dh ikf;drk dk 0;Dr djrk g
ik; Qu forj.k Ho ,d [.Mr ik;drk forj.k girk g vij ;g , Ih ifjfLRfr;k e yix girk
g tgh ij Avuk d Avu dh ik;drk cgr gh de girh gh Bkell; wvioflk forj.k ,d Lrr
ilf;drk forj.k gt bl forj.k dk fodflr dju e 1800 “kriCnh d teu [kxky il dky
ekl dk cgr egroi.k ;ixnku jgk gh v bl vioflk forj.k di xifl ;u (Gaussian Curve)
;k foHkek dk T liell; fu;e (Normal Law of Error) dgk thrk g



iLrkfor iLrd (Recommended Books) :
0) Fundamentals of Statistics by S.C. Gupta, Himalaya Publishing House.

(i)  Statistics for Business and Economics—By Dr. R.P. Hooda, Macnillan India
Limited.

(i) Business Statistics—BY S.C. Sharma, R.C. Jain, Arya Book Depot, New Delhi.
(iv)  Statistical Methods—BYy S.P. Gupta, Sultan Chand and Sons.

VH;kI d fy; 17U (Self Assessment Qusestion) :

(1)  What are the conditions for the Binomial Distribution ? Discuss its Properties.
(2 What is Poission distribution ? Discuss its uses and properties.

(3)  Show that Binomial distribution is the limiting form of Binomial distribution.
(4)  Compare the Normal, Poisson and Binomial Distribution.

(5) The Normal rate of infection of a certain disease in animals is know to be
25%.

In an experiment with 6 animals infected with a new vaccine its was observed that
none of the animals caught infection. Calculate the probability of the observed
result.

2729 6

20065 ANS-

(6)  Suppose that in key punching of 80 column IBM cards, the arithmetic means
number of mistake per card is 0.3. What percent of cards will have (i) no
mistake, (ii) one mistake, and (iii) two mistakes.

[(i) = 74%, (ii) = 22%, (iii) = 3%] Ans.

(7)  If 8 coins are tossed 256 times, find the expected frequencies of getting
various heads.

Ans.

Heads 0O[1(2 |3 (4 |56 |7 |8

Frequency [1 | 8 [ 28|56 |70 |56(28(8 |1

(8 A book has 2 mistake per page. Using Poission distributions, find the
probability that the page selected at random as (i) no mistake (ii) exactly 3
mistake.

Ans. (i) 0.315, (ii) 0.1804

(9)  FitaPoission Distribution to the following set of observations.

Deaths 0 1 2 3 4

Frequency |122 60 15 2 1

Calculate theoretical frequencies.
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(10)

11

12)

13)

(14)

(15)

If the mean of a Poisson Distribution is 2.56, Find the value of other constants.
Also determine the probability of exactly 2 successes.

Ans.

s=186, my =2.56,b,=3.39,
m; =0, my =22.22,p(2)=.2532
m, =2.56, b, =0.39

What do you understand by the Normal Distribution ? States its main
properties.

Write shotes on :
0] Importance of normal distribution.
(i)  Difference between binomial distribution and normal distribution.

Mean of a variable is 50 and standard deviation 10. Find the percentage of
items between :

0] 50and 70
(i) 70and90
(i)  Above 100
(iv)  Lessthan 45
(v) 42and58

The marks obtained by students in an examination are normally distributed.
If 10% students have marks more than 75 and 60% have marks more than 50,
find the mean and value of distribution.

The mean height of 1000 workers in a automobile unit is 67 inches with
standard deviation of 5 inches. How many workers are expected to be above
72 inches in the unit.

(eTe]
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