B.Com.2nd Year(Business Statistics)

TqifeTent ; 31, TRWTITY, THhid, &, Hgcd Td IHIU
C\RED

ST IT AT SAHST AT I Hgl STTAT | ATST AT SITAT AT e ST & VAT Al § STl AHSt H1 TINT F FhaAT S
BT SITA-ST9TTe, sreieaeT, e, o=, e, S=T, AT, THTSTIme q9T AqE e\ —awT &= § [ o &7
AT 1S Bl gid 2l Emaﬁm@wwﬁmﬁ gt F i 399 ey [Mewrae it afeham &1 gt
it FHgT STTAT g1 TH THTE AT AT STTH-2TAF€AT T UF SAaTT 9T a9 T gl

qITeThT T T
TIfeThT (Statistics) 2158 FT TN a7 AT § FoFAT SITAT B—

1. Fga=q ad F (Statistics as Data)
2. THFET AF ¥ (Statistics as a Science)

Fgaad o | Il § qTedd G aTeHE AT AT AFET T 8, STH—STTHEAT, AT, ITTEA, TSR 3¢ ATfa|
THFAAT T | Fifemeht UF e &, e Athet % 6308, aviiehor, Aol T, SEqaisher, e ua Samedr #i
et T srearaer o STar 2

TqITeThT i TRATITT
farferr fagrat & wifert i1 senT-srent w9 § aiearog T 2

IS & AqH—
“qifeTht ag A== 8 S ARt o ATeAH F q2AT FT T FIAT 817

FIFTE T HISSH o ATHL—
“HfhT AT 6Ug, TELA 0T, T[T T =T 7 o= 817

|T. TH. Fed & Aqa—
“qifeht ag fafer g ST ST Atdhet & g 3T Aohd Mere § agraar wdr 817

A qieaTaTe | T0g ¢ o iy e atwet #r "@g A2l o U AqIE ThHhaT 2|

qifeTst st Tahid (Nature of Statistics)
Tqifeeht it Ypfa w1 Fefortaa el g =1 BFar s aar &




AT AT UL AT — T[T Faet Sral AT T AT FcT ¢ (oree FeArat § =2<h 36T o7 7191
QHTSATT ALAIAT — T AT T, dfod THg AT TATE T TETAT FLAT g

Feiae fAfer &1 s — zad [Afera et sie frgiat w1 aree BT smar 2)

ATAT 3T R U< T — it Aewy yeqa 2t g, sifaw T 281
TAATHS TAET — AHSI T TAAT Feh R (HRTe AT 2

A S e

et & T F13 (Functions of Statistics)
qifeTeht & T E w17 et g

1. SFET FT GIE

AFST AT T AT v e |t B Srar @) fSAr fraadir atwst F agr Ao g 981
2. ATHET T A THTIT T IO HTIT

YT AT AT A | qleh? qTCTRTA 6 & § Teqd HIT STAT g qTrh 37 THEAAT 9A 2T

3. SAHET T TEGA TR

AT, AT, A, TR orfe o ATeq® F siwg! w7 T9Te 9 § Joqa 37 Srar 2|

4. At FT1 Ao

S, STEOT, AgHe e, Tiaerae sfe "t fates g sttwst &1 fAgmor frar smar 21

5. =TEAT Ue fAewy
oo 3 e a7 ARy AT ST ¢ S Aiesy % forT ST 9T AT 2

TqITeThT T &7 (Scope of Statistics)

T T &4 AT ATIH &

1. e |

TSI AT, T T, SLISHITLY, T, qETehita arfe T stegqam aifereht g T Smar 2|
2. ST 3T AT H

STATEA, AN, ATH-ZI, AT STAHTH 3T TN T TATTHT AITEAT 92 AT 2T 2l
3. forer &

BT F Taeie, T TRoTs, Goaiw ¥ §ferF Tromrsi § Fifeasht &1 I8 gar 2




4. ITET ST TTEA H

STATUTET, FSTe, TTSTAT A0 ST A [Heieor § Fifeeht w7 agadol TETET gl
5. AT i srqeeT |

RN 3 TRt it St i qeara gt g T ST 2l

TITeAhT T Ag<d (Importance of Statistics)
Tt &7 Aged Meforiad [&gel & ¥ grav 2

g ATt AT T AL AT B

o o # \grar F g

T & o0 AT A § T3 Bl
At s FrerTet At § sanhy )
STHETT T AATAH SATLTT TEA FHLAT B

TITeTeht i TATU (Limitations of Statistics)

2 wifrfy st iRt 2, e o ey o ST 3

1. I8 Fae HEATHE q2d] da HIHT gl
2. AT AFST & T Ao et T 2
3. A SAHIT AT T AL gl FLdl|
4. Hifemt ARy <o T g, sifaw ac 78
5. THE TEIANT il FATAAT L5l gl

—

= “Statistical Investigation % Significance, Scope ¥ Limitations” 9% Fias €< (B.A./B.Com./B.Sc.) F o1
Rrega 7 TheT-Sah ST RS # R mar g

TeTehIT =AW (Statistical Investigation) T T, &
LEIRIY




G e

T ST I AT THAT ¢ oreTeh It sihel T TG, T LT, FTLOHHRLT, g wor U et i AT 2,
TR I ITANT (ARt [Rawrer ST 7o | segfaes o1 § et ofF e § [Roig-[Aeior aiferh seewor & &7 97 T61
g S FET, AT, TATE, foreaT, = o Ao Sqaa\—asit &= § i seauor 7 &9 78 |

1. i swawor &7 Hgca )Significance of Statistical Investigation)

1. et SATFRST T LA TR0

T 7T 972 Y Sfeer AwSl 7 3fed, Tiaerd, qriertst, sEl i AT & ATeTH F G a47d7 8, o™
Ivg THAAT ATETH gl SA1aT gl

2. FRota-fAwtor F7 emem

AT, SART ST SATATR HEATT AAAT A TSAATE ST G7T Fiiershig ewat 92 F9% F2d 81 509 o sfaes
JHATHF T ATAGIF a9 Bl

3. T § 981

T e, &= A1 TRl & AdSl Al AT HIAT AIRT A0 T 9 gIaT &, TH—I T, JoF &q< a7
ST il

4. QATATT T TSTHAT-AH 0T

IR T AT & TATHT T STLHTT T H TEIAAT AT &, STH—HT AT TATTHTA, AT [SwTH, T

g st
5. TS fagwor

g STTHTT ST AT A o ST I AT 3T HATHT G0 9T 1A grav &, e Mo stferss fraasiT
FAd 2

6. ATHETT H ITIANT

9ITer ATAT H TERCTATSAN %0l ST, T o FeATa i< Aowe et § Aiferehia seauor &t Fgcadul st gl
2l

2. T ST=AWT T &= )Scope of Statistical Investigation)

1. st |

TIET AT, ATSITL, HRTERT, LT 37 sferen A T stegae gifewhir srearwor gy fohar Srar gl

2. T T 10T |

T ATEHLT, FRT-3T(T T, ITHTEA TTSAT, AT AT ST ATH-ZIA o STeqIH | THRT ATIH TINT T gl




3. 9E i yarET #

STTUET, F7e AATT, Fe-fAerieor, A-FHior oY FearorenTil TISTsl & Tedihd § GieaniT eauu T START AT
STAT Bl

4. frrHaT o
AT & TZ90, TEEAT TROTHT & AT, eaieha Ot s fersh Trerr-aier § giferr 9gm3& gl
5. QTHTST AT H

[ a W enNEN enN

FHTSTITH, HATTAST 3T TS TS & STHTST g, STAAd, FaaTT Tl ¥ GraTors THers & a9

H THET TANT graT 2l
6. fa=m, fehcaT wa Ff o &
FSATIR AT, STy ayeror, TATT o STeae, e IATEA ST Ul o STHTH | FIETh1T e vur Seid SN g

3. FifeThiT F=a9or it AT )Limitations of Statistical Investigation)

1. I G&ATHE T T HaT

TR T el AT T2IT T FALIAT HLAT 5| OMHE qedl STH— AT, FIgHT S AT Hl deih
T H TG ATYT ST T

2. SR ATHAT I AT Al

Tg A AT THTY FHT TLAIAT FLAT 8, TATT THE HEhY TdT ATh I qHH €9 F AR A5l 2|
3. SRSt sl LEar 9 favar

1T Al TId, TIOT AT TLATAL &l, T Hewe ST Tora i

4. TEIANT sl EATEAT

AT TEAT T TAT T & TEQT FLh TTHT FA AT (FoHY w1 ST HHd 2

5. qut & Tl

At s & ey ST g 8, dfaw siw ot #e g

AEELEEIGE I ELRETI

Tl T Tl STTRT TTATErT SARAT T oF THIT ST HhaT g; SA-TAT TOTH AT gl Thd 2|



Process of data collection Process of Data Collection (SFg1 & @9g AR IE |

= “Process of Data Collection (ST & TG i THHAT)” T FHiAS €L (o7 Tgd A& SATEAT & T2 | g I
FTHT 45005000 TSI F THHE YT TZTH FAT & ¥ B.A/B.Com./B.Sc./M.A. F FATSTHE, ST i A

AT 4T F forT 3uIeh 2

ClESERPEEIRIERI|

1. =T )Introduction)

T ST (Statistical Investigation) =T HYUT AT FT ST SAlhST HT TS (Data Collection) Tl T AFe
T, B S Tt T 3, T AT S S S v R o AT 31 A 21 26 Ay A
% “Good Data leads to Good Decisions”|

AHST 6 UG T AT IH AATAH T AT ToHAT 7 2, Foraen sianta et fFrorw 3297 &t e § wad gu a=ai &0
HEATCHT & H T (a7 STAT 8| g ThAT hd e Sehe THel L aF HITHT qgl gidl, afesdh SHaH FISTAT-FHToT, Fat
w7 =77, farfert &1 feri=or, w3, S oY anfieheur aek o gt =27 aiegfed gra g

e IRT H T, AT, I, Forear, Farferea, awmsrerrer, srofermsr 3w 3T aqaeara—adT &= & sitwet 1
TG AT HZea LUl &l 4T 2

2. AFET |9 T ¥ )Meaning of Data Collection)

Data Collection ¥ areqd 3T farore Sgexr & forw sarews a2, Ffﬂﬂaﬁ AT ATHET AT AT, AT 3 TATES
& T HeAT 2

TIA ol |, SAHST T TUE dg VAT & I8 AT & HSTT T2AT Al TH TH1L THGT [6AT SITdT g T F 01
fErareroT 37 =TT & forw IuEnhY gr w9

3. STHST o GUg % 3297 )Objectives of Data Collection)
AT 1 Tg Mt 3gedt & BT srar 2:

THET FI T & § FHAAT
T2AT I HEATHE T H TE&LA HLAT
TAAT ST W07 T FHT TATHT
e e i ol o=

T o o0 qaiqaTe aRET

T Sl AT T AT FT AT
T UF AT Tl AATAE SLTE &AT

A



4. AFET % GUF Fit THHAT )Process of Data Collection)

ARET o GO T TORAT T Fwferfed =< § J9=AT ST 96T 2

4.1 LTI & 32T 1 e
(Determination of Objectives)

ARSI % TAG AT TZAT 31T TIH T ol AT SAAAT F I I TTE FIAT | T qF Jg A2 7 g7 36 Te7a= 41
T ST <21 8, 99 T A TF FLAT §9F A2l grav 6 R TR o SAthEt i smaedshar 2|

SEUSSE

o ITE 3T TSR FT ALAAT g, AT ST, 3, Forear et & wafaa sitwe =Arfaul
o ITE ST AT AAHTH 8, AT T, STATHT THE, 1T Tfe F Hferd siiens saedsh givl

TIY 3I29F o AT
o AATHYTF AFST A a1

o THY AT g« FT 9
o TAeFut i yEtwar

4.2 AFHST F TR T fRegior

(Determination of Type of Data)

39T TF A o I18 Ag Aoy foram Srar g o e T & Atwet il saegahat g
(A) ITITHF aAtFs (Primary Data)

T S ST TgAT FTC FaF Fva T FIT U [0 ST 2

QT

o Hifer® 3T FoT
A ICEACE LTI
o T 3T THT-TATET

(B) oo siishs (Secondary Data)
F AR ST Tger o Rt ster |7 AT TR g1 U 3w T g




4.3 (RS & HAQT HT I
(Selection of Sources of Data)
JTefHe SAfhs| & Al

=rt=h

CITCIES

EH ST IERT

e, wrfes, Soe=eT

[ESIREZEIESCRIIS R

STAToTET R
TLRTL TR
ATt Taeqr
R IEEALY

e, e
ATferRTe JaaTEe

HIAT 7 947 FLd q97 Feaaeiiaar, TERewaT $i wdiar 72 & eqrer fagr smar 2

4.4 AFET F °9Ug HT AT F1 7747

(Selection of Method of Data Collection)

AT % wg o forw fafere fateat Suersy 81 Suges f&fer &1 == sreae & wefa, amrd, a9 3i adisar a A
AT 2l

1. TeT AT ey

(Direct Personal Investigation)

v T IALETATS & HOh Fideh AR ITH FHLdT gl
T

o TeF T ST
o W FT HATIAT FH

'Q"Iﬁ'*ﬁ':
o  TUA AT G ATAF T

2. AT HHTQF Frawoy

(Indirect Oral Investigation)
STE YAl AR AT 7 gl T STTAHRTE AT & STTAHRTL AT ATt )




3. GTEETATA & HTEAH o

(Information Through Correspondents)

T T o7 HaTeaTar MEsh T ST gl

4. TeaTaet fafer

(Mailed Questionnaire Method)
AT ST GHT ST AT AAATST TR § HSit STl &l

5. AUTATRA TSN G STTEAT

(Schedule Method)
STTTerT TOMTRAT T2 [T ATLAT AL B

4.5 TATIAT FATGAT BT FHHT0T /
(Designing Questionnaire or Schedule)
U =gl ST o T

LA 3T TIY qTT
IT9T H AT I
TeITT Ted
qriehe 9
Hifaa e ol v

AT TATAAT T THAT HT Tt T qhed T

4.6 T FT AT
(Selection of Sample)
STl SIHEAT g a8T 2, A1 AT TEf ATATE STt 2
THAT I 6 ST
kil
AT fAteat:

o XA ATG5H THAT



o EIET AT
o AT THAT

4.7 TOATHRA AT HT TR0
(Training of Investigators)

TOTTHRATA ol (98 [ 1 Jfereqor feam Smar g
EE R CEEAREID]

ITT ST A I TR
qeIITq F F979
forsT=Te 3T =7ag

4.8 ATEATAF SFST FT TS
(Actual Collection of Data)

TH FLOT § AT T2 f&3fdr & e st va fhu ST gl
A% T sraed grar g arrh Aredt T gil

4.9 AHST FHT TUTST 3 =

(Editing and Scrutiny of Data)

TATRT AFEST T A1 AT AT &

AT AHET Hl AT T AT SITT 2

4.10 FTHTOT S qTTORHRTOr
(Classification and Tabulation)
sifaw = § sthet

o A H (AT ATATE
o TTICTRTSAT | TEQA 6T STTAT @

T ST oo 599 21 9|



5. A(FST & U § qragr=ar

(Precautions in Data Collection)

1. 329 TIY AT AT
2. & g gt

3. fafe 3ags g
4, TEUTT & TS

5. St Tt o wEE At

6. SATHSI * UG I Aged

(Importance of Data Collection)

21 8! & SIah! Primary Data (ST ${hs) T¥ TTHIT 2000 T1T FT (&, HiAS-Eq< &l §al § ATSATHS ITL
TITT FT 4T E| TH AT FAATEAHE, TIorFe AT THET TeH % =7 H el ITART FT T 3

1. /9T )Introduction)

T (Statistics) FT T AT ATk g TRET AT 9TTer, AT AT FAGETAF ATAT il THAAT =7 97 9L FHT Fead T
g T ST forw U atehe fonaer |rdien, faraa i 3R S299 & Aqad 2|

AHET T &I & TR H Sl ST T &

1. Primary Data (STITH® 3(Hg)
2. Secondary Data (<= 3if=s)

Primary Data ¥ 32 21 & fore Tgeil a1 T3 anvershat g7 fheft ffore sgewr & g @ufza B smar

IR & T, AT IS FAAT T UTgeh! ol TS HT TLTAT A [T TATAAT TATE Fideh TeAeT ATEATRIT Ll &,
AT THH AT Alhe AT sfihg FgaATusr|

TEa g
e  Primary Data 9T Hifers (Original) 21 gl

o IAT AT T ATSHIT ST TTHNHAT GATHT HAT gl
o THET AN iAoy siw Af Ferfeor & srfdes FEreaei= grar 2




2. Primary Data T 7% 3fiT froroamd )Meaning & Characteristics)

Primary Data FT 9% 379
ST aAfehe Teet T A@UfRd O T g S et 7w & forg 727 T 2
oot

1. wiferF (Originality):
T SAfehs T BT | ITH 21 & < =T Srdi § TATET A5l 2|
2. faaa T (Reliability):
Tfe Tgt AT i asriew fAter sraars o, a1 T st stfere aaaEs 2 2|
3. Ieea-TAEfEa (Objective Oriented):
AT w1 G Rt W sreaae, F9edm a1 957 F FHIET & forg, BT Siar )
4. qTHAT AT Ir=ra+ (Up-to-date):
FATTR T ZTA 21 B U Foh0 0 gra €, 2aiore aaam au= &t Fufa 1 stfee ads = F g9iq 2
5. " T F9T-TTET (Costly & Time-consuming):
Primary Data HUg F3 § HHTeH, THT 37T TATH ATeF 7 2|
6. €YUl S2T 9X AT (Dependence on Total Data):
e STTEEAT agd a1 &, A1 G001 ST §Ug FIAT HIST gIal &, TAIT AF< TgAT (Sampling) =T STTaT 21

3. Primary Data % &1q )Sources of Primary Data)

Primary Data & ®Td ATHAI 9% 37 ATHAL, GHGT T TEATHT T ZId & ST G183 IT TR &7 g |1 g 3

3.1 =f=% AT STHAHT (Individuals / Consumers)

SR STTTRRTS & ST TTH Feh Ik SAFgTE, TS, W, 3T G il AEal T A&7 dq= a1 S 2
3.2 IRATL AT ST (Households)

TEedt & aiaTe it s, @, forar o Straw Sieft "4t sttehe TahgT o o Jed g

3.3 H9f=gT 3 32T (Firms & Industries)

ST Ieares, fasht, AT, AT 3 FHATT TEAT F Heidd At uied R 9T gl

3.4 GETU (Institutions / Organizations)

Sreqforer, TATEST ST ALHTLT HEATeH & At i FuTe o areaw & wrafoe sitshe w3 o1 a9h 21
3.5 @q 3T =¥ (Farmers & Workers)

FIT ITATEA, T AT AT Sl ATWHT T 3T, FTH & = TS HT ST S IT9 9T 73T ST FhaT 2



4. Primary Data ©3g #t fafert )Methods of Collecting Primary Data)

Primary Data 5 F & Tafa=r fafeat g1 Iwaeh fater &1 =2+ sreqae st Wohfd, A0Td, 96 i< gishar u< A9
AT 2l

4.1 TT& A AITT G289 (Direct Personal Survey)
Av e T IALETAT & HO FedT 8l

SELAAUR

o THE UL ATEH o IAHT TME TZAT
o T Y ITHT ALATT AR 6 AT H TAT

AT

o I FIFAT

. o
e J<(dl ﬁ&l(d cHEn Y]

o A T G ATAF T
o 92 99g & forw weA

4.2 TTaEt (Questionnaire Method)

IACETATSA T forfera wemaett &F St 8, S5 o w2 gl

ATH:

o  THF AT AT FT =94
o TSI HEATH 2T WIE HEF

graat:

o ITLETAT GIT AL AT TAT FATAHILL
o ATRTA TTSTHIO T FHT

4.3 TR (Interview Method)

ITALETAT H AT BT T AT A TRIA/SATATST ATATHRTE Fleh SITAFRTIT TTH FIATI
TTH:

o AR H9% F Al ST
o OW T TATHZHT FH



4.4 ATATHT (Observation Method)

v TS ATEATash TRl i @< ST THa FdT 8l

SELAAUR

o TH H AT BT HEAT WA
o TET H IUTEA WHAT SEAT

NI
o FTEafa® et v g
o HEl ST qE TaT
4.5 TIRT (Experiment Method)
T farery affRafaat # 22T sagT FeAT|
SEUSAUE

o TS TAT FT TLIET
o % (AU THATE o THTS T FALTIT

AT

o fRafaa ofvfRafaat & 2or
o 3tfer feregaei ooy

5. Primary Data §3g &Y wisRaT )Steps in Collecting Primary Data)

1. TEAIT FT ST TT HEAT
T T A& T T AT U
2. SALTF T2T FT THI LG FLAT
srertaek AT 3t Sar, Frferefea ar wifeefea
3. &al & 99T
ZIT=F, FEAT AT I
4. Tt T =E+
TTATERTL, TATAAT, AAATRT AT TAT
5. wATER /AT F At
TT LA, T 3T I9T-THT gil
6. THA HT 99T
7f% ST 2 g1, A1 S AT fordT ST 2|
7. IOTATRATS HT Trreqor
TT TG FLA ATAT T TTATT FLAT SAFITF|
8. BT TG
FAT T TATer o SATHTT ST Sahgl R T STTaT 2




9. T T HUTEH A< 14
ATEAT T AT TTATSAT FeTT AT FLTLATI
10. FTRToT 3R FTCOHRTOr
AT T ATICTRTAT S AT F &7 § AT FHLAT

6. Primary Data % &9 )Advantages of Primary Data)

Ieor-fasfora i ywfew

qTST 3 T=raq

gty sfiw o

FeATESe 3T (Ao srerg=r & forw Rt e )
ST TSl 1 TErT Aehy e | 7ag

AP e

7. Primary Data # TiwTd )Limitations of Primary Data)

HEWT 3T q9T-A7eT

T2 g | HUg FeA

AT FAfAT il FATAAT

Fererost SHTeET T sraeAwRAT
FHT-FAT ITLETAT AT TET FLal

AP S e

8. Business 3fi¥ Research ¥ Primary Data T #g<@ )Importance in Business & Research)

. HATIRH:
UTea Fqre, ok q@iqaT, ScaTe it 7, 37 feraore wortta e
. -‘lﬁ'ﬂ'ﬁ'i
T2 JHFETATAT T TEETT, TATHE TR, Sfa =t
o TR AT
STARTOTAT, TaTEe A freT Faeror, TS Tega=|
o HHTNE ATHET;

THTSTITENT ST, TG TI&T0T, TS AaaT ga-|

9. A=k )Conclusion)

Primary Data TRT 97 oTTer a7 SHa@Tiae Teqa= &7 AeTa W g TE Heleh, Hiferh i Sged-Haferd grar gl

SIATT THF TUg § THF, ARTT S FETLAT T ATerF AT ZIAT g, AT gt farer i< TIST & 919 I e &
START ey Y& FaT gl
SYHEI:

“oT=] SRS Bt o= foir Y e 21
Primary Data TTel, STITE 3T AT [HHT0T 3 &3 § AT LT AT HLav gl




31 g gt | sMIaT Secondary Data (BT sifss) TT Ficst T T AEa SATSATHT IAX S T gl 37 1T

FETEHE, TS AT TUET A1EE & =T H TEHIA FT GFd 3

1. =T )Introduction)

Tt (Statistics) 7 i et St STea=e &1 G AT Il 5| T Fle ATLFRAT AT AFATAT AL TH ST T
FLAT g, AT T &I ThTL % 22T T STANT FT THdT &

1. Primary Data (TSRS () — ST Tgell a1 T4 9Merhal gTer qufed 6w 17 2i
2. Secondary Data (fgfto sif®g) — St wger & foFeft s =i g stz e wehrfora forw o i)

Secondary Data & (&g &, ST Ugdl & IUsH Al & UTH U AT §, STH TR, HEITH, Tedqeh, RATE, S a7
FTATZE| Trg TAL F FILT AT 3T THTRAT A FaT ST T T g

wEgAqy {9

« Secondary Data Tl T ST&ITY AT S9AT &, ATsh" Jg Primary Data fSra=T @&t 37 aTaT 781 2ram
o TH T FHIET, AFwor a1 gorAn F forw syt R Srar 2

2. Secondary Data FT 373 i< I @m0 )Meaning & Characteristics)

T (Meaning)

Secondary Data 98 2T g o 3T=1 = T<pal, TEATSH AT TISA1 GIT Uga & Qufad SH¥ YHTTera foham 1 g1, =iie o 2w
STTer AT FAEwor & Seed & T: THT HiLd g

SELAAUR

SteToTET R

AT A =0T 7 e
AT Taeqr

9Trey gErERTY 3T oG

fIAwATd (Characteristics)

1. 9@ |ufea (Previously Collected):
T sffehs Tl & el o= &1 g1 |fed fohT 0 2hd &
2. WIS AT ATHTIAT (Published/Unpublished):
Fg Secondary Data FTHTET AT AT [&qeh H THTIT B 8, 3T Feg, AR ST ST AT AT H FHerd

Bl




3. FTEqfAs ATehe TAeTeT (Indirect):
TRt TS BT & ST TRAT Agl FaTl
4. AW S F7 @AAT (Accessible & Economical):
Tre TG FIA § OHYT 3T & HT g9 gl gl
5. fergg=aar st fit sraeasar (Need for Reliability Check):
T ZeT TRt 31T &I & A0 2 €, TEfor S AR g it S AT STl 2

3. Secondary Data ¥ &q )Sources of Secondary Data)

3.1 95T |T (Government Sources)

« SAVET (Census Reports) — SHEEAT, fomTeaTa, forar, s s
o % G4 (Economic Survey) — ST, FW, ZATITT Al
o g R (Departmental Reports) — T2, f-‘?r&’lT, T, ATSTAT T

3.2 fA=fT =1a (Private Sources)

« FHYT RAE (Company Reports) — aTfts e, A=t fEaor
o ATYTIH TS (Trade Associations) — {53, o, Ieqmaeh sifg
o  STTE GEITT (Research Institutions) — TF&T0T 3T 9TTeT TeqAA

3.3 WHTTAT |T (Published Sources)
o TETh, TEETY, SH, FHTETE I

o AT TTIH, TTATSE, S-TfoeA I

3.4 AYHTTAT &1q (Unpublished Sources)
o TSt "eegor, 3= e, afarsET fore

> o Lol o o N _C
o Sldl¥sh (AT [Lhls 3ﬁ_(<1{'dl°|\)‘|

4. Secondary Data §Ug #T fafeat )Methods of Collecting Secondary Data)

1. %% @+ (Desk Research)
[ oh, ST, SeLAe 3T STTEH FT FLIAT Fideh Sl g HLATl
2. SATErTIEh RIS 31eqa« (Official Reports Analysis)
aeaTl RdTe, At fae, o7 Tranfa fdre & =1 9| Fm
3. AT ST HUMET & T TTH FAT
i e, siaies Rate, e e ot
4. AAATS ST FT TINT
Traa i IaaTEe, aeail 9red, &g §, IMF, OECD 31fs & 227 #Ug|
5. eI AT 4T (Interviews / Discussions)
TS T THTAT ARl g, AT TS (T SATERTLAT IT (TN & AR AT HLATI




5. Secondary Data % &TH )Advantages of Secondary Data)

1.

2.

AW 3 FH @A AT (Accessible & Economical):

TS HALAT TTHAT 00 TAAT § Tg HF THT 3T AW § T4 gl gl
THT #T 799 (Time Saving):

ST I | HIS[E g o FILU & AN 64T ST T T 5

farerTer 3T UfdgT¥e $eT (Large & Historical Data):

e T HT I2T ITASH gIAT g, ST 8 (TG oor § A :¥ar gl

qqT e g & qgra® (Helpful in Comparison & Analysis):
T &1, a9 i Fgi & S AT FEAT ST g’ gl
T <ITer (Preliminary Research) % fora Surifi:

TR ol ST T 29T 3T 32T a7 F3A § HaE Fedl 2

6. Secondary Data &Y HraTd )Limitations of Secondary Data)

1.

2.

TSNt AgT (Not Up-to-date):

g ST AFAT [ THT AT AT g 3T AARTT TIEATATT T Tl ST e qgl HedTl
TETHaT AT FAsga=aar i 7€ (Accuracy & Reliability Issues):

T T TLTATAT 2T F Ao 7 g7 7k 2

32T ¥ T (Not Purpose-specific):

o a7 By ST T 3 P S B T ST £, T e S R oot e i 3 A A
YehdTl

Ut ST (Incomplete Information):

A 9TF AT AT ATATRTT TAITse BT Tl 2

q@iIg &1 @a (Possibility of Bias):

TS 2T THTTAT ST IT ST 7 TAITTYE S TEQT (HAT &I, AT 9T TATTET g1 TehaT Bl

7. Primary $fi¥ Secondary Data it T )Primary vs Secondary Data)
e ar Primary Data Secondary Data

T A AUF G Tgol | Iusd |l o

LEIRLE Feftaweft Q-
aferh BT
Afers THT a1 g 99T T a=9d

Ieafaafoa-  wfy wefy sRew A-fire

A Ear afaes fFraair =g = [T

8. Business 3iX Research # Secondary Data T Tg<d )importance in Business & Research)

STIX T (In Business):

1.
2.
3.

TSI ST (Market Research) — TTAeqteiT, |1, S ofi¥ HAQT F7 TeqT|
faftr fAgwor (Financial Analysis) — S=RT ROTE 3T aTftrs ROTeE 71 IT90M)
Hifar fAwir (Policy Making) — HaaTH Ao & forw Ufagtieg sfiv qammes 22T




e § (In Research):

1. T sfix §gifa® 93 (Literature Review & Theoretical Study)
2. ‘E'&fl'lﬁ' X 3 YW (Forecasting & Trend Analysis)
3. 9% qfeeqarsii &1 AT (Hypothesis Formation)

9. Secondary Data T ITFIT F<d THT ATIATAAT ) Precautions)

& i e T s

ST T TSI 92 &1 &

T #T fafer sfiw Sge aws

AfETT 3T QAT T TTIAT I &1 &
AAIAFATTAT TTATHF T T T HL

A S e

10. fA=F¥ )Conclusion)

Secondary Data TFHT W ZaaTEe A7 SqEeT™ Fe9TT & o7 Agaqut §ETeT 2l
Tg GAW, FH AT ATAT 3L THT T FTAT 21dT 2, 3 T i ey & &= g # srefd Suarit 21

STATTh, TehT AT T THSAT S &1 6T frsaa=iaar it ST FeAT AT gl

2t gl T2 | ATTT Primary Data 3 Secondary Data%aﬁaa’a'{weﬁ'(ﬁwwﬁwwﬁ TH AT FHiAsT
¥ AleH, ATEAHE AT T4QAT F T ST AT FT T &

Primary Data 3T Secondary Data & 3{a<¥ (Difference
between Primary and Secondary Data)

99T (Feature) Primary Data (YTITHF Sfhs) Secondary Data (fg<ia® i+g)
» F AL ST TgAT AT T el gIT o Ahe ST Igar o ForelY s &y gy "t s
TS (Definition) i Rrer fr @1
I (Source) e =TE, T, SN AT TART A I [, 9o, R, Jadrse, a3l aedq a9l
AT (Freshness) qTAT 3T FAATT 98T FT << F9T-FHAT AT S AATEE g1 AT g
32T (Purpose) oTTer AT rewA F fAAT ITew F /) e TRt o ST & forw wahfara o
RpararefiaraT (Reliability) STTersh WIIEHE, T GUghdl o |1el ST #q G (9, FHAT-FHT JTEqor 37 Terardt a1
THgT AT AT B

AT (Cost) ?ar:agwg;;?gﬁ I AR ST TEAT, FATR ST I8 F T il 2l
8T (Time) THIA-GIA ATAT, T2T |G § THT AT g1 THT T ATAT, T ITANT TRAT ST el T B

START (Usefulness) 9 srezrae, [Morg (A1 37 SIqae™ 0F oY, oS Feqd ST /e & oy



9T (Feature) Primary Data (T8 3ifss) Secondary Data (i sifwg)

# arfere Iugh EXR AT
ﬁm (Possibility oo oot & sy e vren T 3 T AT @ Ay W e
]%)?art:;‘r SRTC (Nature of e sive wfter st R aram) AT AT TgeT & ITere|

1. 9% IS LT (Simple Example)

e Primary Data:
e HIS FHOAT ST ATEHT | TS TIAT & 1o Ivg I AT IcATE THE g A F1, AT TG ST ATATHF T Fgearar
2l

e Secondary Data:
T T FUT AT Teshl RIS, IS ATHETT AT, AT LRI STTUET RIS FT START HIAT 8, a1 T8
ZeT fEd e 22T Fgarar 2

2. H&q < T 9 (Key Points)

1. 9UgHT FLT: Primary Data ¥% UshT {97 SITAT 2, Secondary Data A G |UTed FoRaT 73T graT gl
2. QISH(T: Primary Data GTSIT 3ii¥ 3T=rdH, Secondary Data TTHET AT ANTHRIE T e 2l

3. @I S A Primary Data WgwT 3T H9F-ATeT, Secondary Data T&T 3T ¢ftm

4. ST Primary Data ffere 32970 % forw, Secondary Data STHTT AT 3179 3297 * forwl

21 g1 § AT Sampling Methods (F9TRT ¥ fafart) 7% 2000+ 5t 1 faegqa BT & Fia-eqd IUC TAN FX
IAT 21 HH TIRATYT, Hgd, ThIX, T3 fater & f&awor, A, AT, S8 i Diagram/Flowchart % forg =
QTR BT

Sampling Methods (Hafei T &t fafer)

1. §9fRT %7 3r2f )Meaning of Sampling)

Tl T AT | Population (SFHEAT) I8 AU BIdT &, [oTeH a1 § ATEHdT SR ITH HAT AT8aT 2l

AR I STHEEAT & 2T THET FHIAT AFAY oA, 9 Sl FETET T 31 F FHST AT A6 a7 5| UH H 9ITerawa |
Population FT U BIeT TGEdT FdT ¢ ¥ I {GF FT 193 FTh T Population # FT¢ # et fahrerar 21

TH THAT T Sampling (FITT) FgT 14T 2



TR

“GTIAT TZ T1F9T & 5978 T Population 3 F5TTT FTHT TF Fial71e BT (Sample) F7T STTAT & HIT FHT 3 ST T
77 Population T STEFIT 134T STTaT 517

SELAAUR

o Tt forelt Frafammers & =+t 10,000 AT 1=+ o0 haer 500 AT 7 94+ 797 ST, 97 Jat Sample
LR

2. §UTRT *T W8T )Importance of Sampling)

. N\ . [N o o\ C Ao
ITeNT STETT 3T SHAATAS AeTAT § ST Hgea ol & F1 1

99T HT 9q (Time Saving): TXT Population & ST I F¥A I AT H FH THT 74T 5

FH AT (Cost Effective): THTEAT T a9 g 2|

FagTah (Practicality): TST Population T¥ STEIIT FH¥AT YIOHe AT SAGAT BT TFdT &

T IO (Accuracy): et Sample 9 9T BT Sample & T Population & ¥ § Hat Moy fHshel ThaT gl
AT F SETT (Ease of Analysis): 7 2T g1 o 10T THHT AT S TAAT FLAT I 21T gl

M.

3. §9felT % w1 ) Types of Sampling)

FfeT T FEad: ¥ AT | aier J1ar 8

1. Probability Sampling (§¥TT 9f%T)
2. Non-Probability Sampling (/€T FIfT)

3.1 Probability Sampling (S9TeT dqfeim)

Probability Sampling # g FHTE F I ST T THTIAT AT 3L THIT ST gl
TH THTT T AOTORT TATHS 3i¥ fAoqer At STl 2
74E T

3.1.1 Simple Random Sampling (FTETRYT IT5 =57 Fatfa(

o TTCATYT: YT THTS &0 Population § THTH HTHT fHeraT 8 3 g Sample ® T 10
« faf&r: Lottery, Random Number Table, FTe¥ S¥eT Fa¥

o SETE: THHET T § BIAT & AT AT A ° AGead AT

o 9T 93, [Ho0e, A AR

o ®YHT: Population =T B T FHST

3.1.2 Systematic Sampling (F9T 195 d7fT(

o TIRWTNT: Population T T & TF k&l THTS FT T4
o fafer: List 1 F0ag F7 3T T4 kdT TH1s 941
o SETE: BT 109 FHATL &1 79491




o FATH: ATHTT 3T FaTerd

o "MW 7T T H T T AT Bias 1 T
3.1.3 Stratified Sampling (&7=17=7 Gafe(

o YRMTNT: Population T THTT frerearsii arer ! (Strata) H e g2 Strata ¥ Sample forT StTaT 2l
o STEI: I, o1 AT FALAT T F &2 T2 AT A7 74

o AT ATEF T e Tfaf=tar Sample

o HHT: Population FT Strata § aTeAT wfeT

3.1.4 Cluster Sampling (79g G|
o TTCATHT: Population FT AHET (Clusters) § S{ea Feg THg! I 0 &7 F T
o SaTguT: THHET et F Telt § | 5 e AT THT BIAT T T

o ST S e § AHA
« ®IHT: Cluster Representative T BT a1 F[f¢ aTferF

3.1.5 Multistage Sampling (Fg(&<19 G91eT-

o TTCHTHT: Probability Sampling & faeqa &7 s =<omt # Sample foram s g1
o JEEW TS — et - &1 - 7

« @TH: T Population F o7 IR

o HHT: e 3T 0T A ATAT TOHAT

3.2 Non-Probability Sampling (&1 §qfir)

Non-Probability Sampling H 8T SIS & 9 i GATAAT AT A5l gral
g e A AT HHAT 9¢ AreTia grav 2|

THG T
3.2.1 Convenience Sampling (1387 i

o TTCHTHT: FaeT SMETHT | IUAsy SARHAT T T
o SETEXT: AT & T8l 50 ARM & 27|

o AT T, T

o T Bias 312, Population T Tfafaferea

3.2.2 Judgmental or Purposive Sampling (f7=9&7(3g27q9 G917/

o TISTTST: fA9rosT =T overshat & Ao st ===
o ST HAA ATHAT FHATIAT AT =TI

o e fFerTEET F oy s

o T Bias sfars

3.2.3 Quota Sampling (F12T dafa1(

o TR Population T THET | Siashv, Teds THg T TAeTT H&ar I ST
o IITET: o7 & SIqETE AT &1 94T (50 A=+, 50 ASTHT)|
o WTH: TT YR FT Tla(ATea




HHT: Random &Y, Bias T @<l

3.2.4 Snowball Sampling (&iFiT gt

TFRWTNT: YT =AT<F % qTeaT | 3fT AN T Tg=TIET Samplel
SETET: TAH T AT TS T T

AT F&9 Population F o7 ITI<H
HWT: Bias fers, AT 7

4. §9feT & T )Advantages of Sampling)

M.

THA AT AN 6f F=q

T2 Population I¥ STETTT FTAT LA

T HAZIT ST Freoor srere

e TRy TfE Sample representative 2T
T T AT AT AAGILh IATAT

5. 9o Y FETd )Limitations of Sampling)

b=

Representative T 219 9% At o1 g1 Tt 2
i< Sample # Minor Details & Tl &l
Non-Probability Sampling # Bias & grar gl
Multistage Sampling STTeeT 3T THRIA-ATET BT Bl

6. §ITT 3fiX SIE T )Role of Sampling in Research)

Large-scale surveys & Sample T ST&TIA F&aT ETH|

Business # Market Research % o Sample HEaU|

Social Research H Population T gl TfAATaea YT FATI
Statistical Analysis & Sample T 3339 Population T ATHTT AT gl

7. Practical Examples of Sampling

oo fafer SEIERU
Simple Random T ATHT #T T & ATk FI7
Systematic 2 109 ITEH T 947

Stratified fOreAT TAT F AUTT 9T BIAT T =TT

Cluster

T Thl AAHL AHT AT T AT

Convenience  ITH & AT F (e HAEA
Judgmental  fITST FT FAT FT IAHT TALAT

Quota

IENERE GLIECAEIE DD

Snowball TS T ATl AT 7 STeqaT



8. Diagram /Flowchart Suggestion

AT =8 Diagram/Flowchart # & T 2:

Sampling

I— Probability Sampling

— Simple Random

— Systematic

— Stratified

— Cluster

— Multistage

'— Non-Probability Sampling
— Convenience

— Judgmental / Purposive
— Quota

— Snowball

9. fAF )Conclusion)

HOTONT ATELT ST AT [T & oy U Ageaqul ST g

« Probability Sampling F=T{= i ey Fret 2

« Non-Probability Sampling gferemsi«a i< @i gl &l
o TEl AT 7 =TI STeqT9 F I£9H, Population 3T HETEAT I¥ 9T T B

preparation of Questionnaire (FATT T FT<Y)
TITaAT T AT

(Preparation of Questionnaire)

TATAAT TATHE Al (Primary Data) % ®3g FT UH Hgcdqul ST ATIS &9 & TIH d169 | TR START ATHTS
o=, foretT, A=, SEETT, FaTesy, Yaed UF aTs(L AT e 377 &= § /a1 a1 g1 wraet! i &7 UF
TAATEIT T BIAT &, [OTah AT F IALETATH & ATFT9TAF SATARTE TTH ¥ STt g1 TRt AT ofver 1 Therar =& ara
U F9Ed 82 T (9T FIAT g Toh TATaet] fohait Ararem=l 3 aoTaE & | A1 00 T gl TS TATEet S THE T
AT AT T SATAT, AT TTH AR Y07, TeATALT AT ITHF g1 Thdl g 3T TATAAT hT FATET 97Ty THHAT &7 U Teid
AR A 2

JTaAT FT T

TATAAT ST T U FHaE AT gIdl o, o8 STLETATst & SATAahTLl STH Fed & 327 § JIqTY AT SI1aT g1 T6d |,
ST AT IAT TR 6 TF ARATAT g1 Tohd g1 TATaeA! 7 e 3297 FH THT T FH NG | AT G771 & A0 o

o o
Hidhlend STl UshA Al gldl %I

THTEAT F HEA

UF Aog dlg | T TATaAT o [Me o 98ed 2.
o TT TEF ST ITERF aAlwS UHFA FA 2




STALRTATSN T AT ¥ TAITT T FH FIAT &

U MY &7 T a9 FLAT g

ARET % AT ST 2ATAT T TIA IATAT &

orrer st faaae=daT (Reliability) 3 T€@T (Validity) FT Tl &

AT TATae T AT U ST T TTSIATeg THAT 2

JETaAT T AT F =TT

1. &I & IRLAT a1 FAegieor

TATAAT TATE ol T TgAT 3T TTH HEead 0 AT STEATT o I29AT I TTL FIAT g1 ATIHAT [ Tg A2 FHedAT AT R0
ED

o 3 R TR FT ST AR
o SH SAENET 6T AT9THAT #9715

o THAT ATFHST T STTNT 9 a7 STTUm

TATAT T e T 9T o 32T | HATerd geT AT 0| TATALTH T | TATAAT AT gl SATAT g 3T SALETATS il
& 9 g1 AT 2

2. AT IALETATA l TgA T

T =0T A et F2aT g o6 wermaett e nnt & wywars ot sqw A amat ae e o Sar

EIR
gfers Tax

g
HTATIO U Hiepias T899
FTUT T THH

IALETATAT T TALTTATSA T THATL g TT T ATHT T TG TT 63T AT AT IITELW o torw, ezt & forw
TS TS TATaT e forerent a1 wareraht = forg a=rs T Jerarett 37T gl
3. WAL o THIE AT 997

QTTeT %1 TR 3 SATHTL TATAAT o THTL HT FAT (AT ST 2
(FE=T F571747 (

THH T AT I 3L (e Iger 7 Feiia gra g1 ot fAgwor SeAT 93 grarv 2l
(GHGHTT TH17A7 (

THH G T B 8, [oH Il &= ®F § 9 =T 2<h FT Gl gl THH M@ SITHHT HaAd ! 8, Tq (oo
TS graT &l



(TES =T THITA -9 (

TEH HT A ST T T 6 T B g ¥ I8 qa Tfere y= e

4. TV F T FT 999

TATAAT § AT T & W artee Ry ST 99 5

(797 TP F T (

=TH 3T fawed 10T B &, SiH— gI/Agl, agasmed i 74|
: - - \J -
“TFAT AT TTATIT ZeTAe T ITANT Fd 22 & / T8

(TG TP % 79 (

T ITLETAT I el H 3L adT 8l

IETE:
“HIAATS AT 9T ATk 747 o= 827

(TATTHT 7 AT I+ (
TAH IALaTdT el GHT 9% ST O 3T

IETEL:
“HITATSA FHEATH T SATTehT TS FT TqL TATIUN”"
(7 (FErrer 757 (

=Y ILETAT faedt &l T Hhar & #9 § T@dr gl
(FTTTICTHIT T/ H7T (

STEr— ar, T, forear, sy snrf=| 37 A9 o § @ AT 2

5. w1 &1 AT
T TRATOT ATt it T Hgeaqul TEhaT g1 = WoF a1 o forg Meferferd ardi &1 eam9 T@er A1eu:

WTHT TA S T 2l
Tehe(TehT eTeaT & a=f

T T § U AT & A
TEAATALN AT HEIGLT T 7 &l
AETY AT I AT AT T TGl

TAT T T I
“FAT ATTHT AT ¢ T sAtTaATS forear waft e ashre g2

HCRUE R
“ITT AT fOreT T fohaaT ST AT 827



6. TSI T 569 ST SAAEAT

TETT T A AT e S AATASATIE geT AT

I § T S 1T I

a1 | fatfore i srfeer wor
et wer siq o

AT SITAHRTT & S T Fa 3(d §

ST FF & IALETAT Hesl Hggd HYdTl g oY dgl 3q adT &l

7. TTEAT T ITET 3T TI-X@T

TATIAT T ATELT Ta=T AT HT HEea 0T 21aT gl U =gl WAl § (e a7 giAT ATgu:

oy ofid=

FETAT F ILoT FT Glerg I=T
MO T ACATHT

ITT 39 % o g

3= T ey Tear

HTFR-TALT ST ATHTF TTET ITALETATA T TTeATRd FdT gl

8. AT Y AR
TATAAT 7 Tgd a1l AT T dgd Set| agd ddl TAEat 9

o« ITALETAT qF ATAT &
o Y I HAT B
o fafdaT T F7 I AT E

AT: hAA AFIAF TF ol AT o7 1o ATR )

9. 9F & (T STegqa)

SITOH STTRT & g TATASAT T IF TLHEAT AT gl T AT THg J (HAd-9[Ad Bl THg T ASTHIAT 1T gl T899
AT FAdT 8

o W TIEE AT AGH
e SIITH AT IUT AT TS
o FA-HTAIWT AL E

ITH FATAT o AT I AEeTF AT 70 1 8



10. Frsaa=aaT SiiT Jear gt FT
T =St TATIA L

. Frgwfim et IRy — a-a w=nr o s o
o AFTET ATRY — TgT 7Y, FrEeF for aq78 T §

Tg TTL IZ9AT, gl T AT 3% 0 <17 § 699 grav gl

11. =t 71
TATAAT TATE ol THI AT AT T AT AAITF &
IALETAT T FgATRIAT T+ g1

SEhT HEATT o ST
TR TR AT TET S0
e woIt § AT =t a<dt Sy

ATRAT & IACETATA T 9T FzdT 2

12. Sifqw FHreT S erree
S| =0T | TATEEA! sl q: ST il STl &

IL9T | ATHSIET

ATHT 3T FAAT 0T LEAT
EETR AR DI
ToI T TqEaT

THE 9TE g1 TATIT &0 ffaq =9 f&=r Jrar 2

TS TATIAT F ATH

T Id ST STH gl §
T2 T & forT ST

qHT 3 AT 7 a9
Tiferdi fFgoor & qva
TATEATCHRTCHRAT T TAITT 9

G AT Y Fiard

It Y T SATEAT
AL AT T ITL
F gfafwar e
orrer oot # i



TEH TATAAT T TET T FT Aged T2 T 2

TATAAT 0l JATE Teh FAFTTOIT, TATAE ST TAT Agedqul THhAT gl THH IL9AT HT THL120T, ITLETarat f 9g=,
TETT T A, FTUT 1Y T il FAET, TTET T [HHI0T TAT TF T THA g1 TH =gl aig J TATE TATaeAt Arershal
FT frsaae i, e oY SUTRIT At T2 Fdt g, e o & fAohe o7fars a8 e warey a9d 81 o7 Rt ofF ey
T T THAAT o o0 Seararett it ATt a7 forer eare 347 srfqar 81

\J * .
ARSI T AT RO T IO H0T
(Classification and Tabulation of Data)
=T )Introduction)
ToReT oY orTer A7 AT TeaaT ¥ e (Data) Fg T § T 60 1T g T A srAatedq, @y gu s sratas
AT | BT &, o #e Aoy [MahTadT Fio 2raT gl UH Ty Awei &l sl sii¥ STAR a1 & [T Ivg A,

FHEE T ATF & | T[T HLAT SAALTF 2IAT gl THT I29F & AFHET HT a9 (Classification) ST HTLOTHTOT
(Tabulation) a7 SITaT 2

IR 3T ATLONHRIOT SATHST & TS (Organization of Data) % &1 37T HgcaTu1 90 &1 S AT | S| Hl
THEAAT, TAAT HIAT, [FHTT FAT 37 Fewd e a3 g1 a7 g

AfHE! T 10T )Classification of Data)
TR T el

ARSI o AVl & qTCTT 39 AHEST DI THIT (SATATS o ST X AT THET AT A0 | FleAT g1 7 541 H,
THTT T AT SAHEST I T AT TGAT 5 AT FgeATaT gl

EIRUILI
CIEELKICGLEIE

“SHET T THTT U1 6 AT T THT | AT F2e 6 ToaT 7 av( 160 Fgd 517

(TR T 32T
AHET o AV o THE 297 MHeed &

1. T SATHST H TIA S T TATH]
2. gl H [Afgd TH=ar Sl AT &l F9T



3. AT ST fAEwor § giere & FHAr
4. AHEST T QAR T FH FLAT
5. TLOeReor 3fiY e & o7 e aFm &3A1

afTeRer it sTaeTehdr

g Ahs e o Stfeet gra 81 7t asftweor 7 & s, v
o SAFET T THSAT HiSA g1 ATAT &
o THy AereET g9 T8t gran
o SfiEEt # B0 T2 o yg it e T8 gt

A AR AHET 1 AT AT T TAH ST ATFATT =207 &)

TR F THTT

AFST T AT AT ey a2 foFaT o7 T 2

1. IO a{1eh<oT (Qualitative Classification)

ST SATRET T I I AT FAATATSA F AT T AT 6T SATAT &, AT SH [0 av 1207 Fad gl
ST

o TORT % sreme uw — =, "iger
o  TTEAYAT o YT T — AT, FAver

o JATeH FRufd & g 9w — feartea, sttaarza
g FITHL0T A-HEATHS TAATATA I AT graT gl

2. ATATHS F3(1<0T (Quantitative Classification)
ST AHET I I GCATHT HIAT o6 SATETT TT A (AT SITAT &, qT IH HTATHE av [0 Fgd gl
SETE:

o MY F AT 9T — 0-10, 10-20, 20-30 T
o I F YT 9T — X10,000-20,000, 220,000-30,000

TAH A (Class Interval) 91T ST 21

3. HIATTHHE (1T (Chronological Classification)

ST AT 0 THT o F/F H AATEIT FRIT JTAT &, AT I FIATIH IS av 1007 Fgd gl



SELAAUR

o TY T ATHTT STHEEA]
o TIF IUT H ITCATEH 0l ATAT

g AT THT-ATITT AT § STANT 2T 2l

4. HRTTor AT e aefienur (Geographical Classification)
ST SHST T EATA T & F AT I A1 (AT STTAT 2, T IH A1 av( 10T Fgd 2l

ST

o I[SHATY STAEEHT
o UETATT HTEALAT 3%

afteReer & fagia

FITRTOT FXd qH Aeferterd fRgial #7 9T FeAT A1R0:

T qTET IIF Bl

asft AiwET T THTAT BT

T A AL T g

FT T HEAT ST Bl

TR AETAT & 3297 & =T ol

M ANS.

ATHST T FIOHLOT )Tabulation of Data)
TTCfTSRr T 37t

HTLOIRTOT & qTead aIfihd sfishe! w1 GTRaT (Rows) T TS (Columns) H =T RId &9 & T&qd F¢AT

TS
FISAT & ATAY,
“FIHZT T ATLONg T H T[T FHA hT TTHAT AT ATONHT Fgd 217

TR T 39T
IO & THE 3297 Aeferied
. SATRET T G T AT T § Teqd FeAT

qAAT I FIA FATAT
T 3 =TT § gEagT T8 wIAT
A 3T ATE T4 | TZIAAT AT

ARt T TEdT Y ATFUT FRTAT

AP e



CIEUIETUIET IS CERETIE

TN & faT:
o TIATHA AlS W TATEAT AT Tl &

o SISt T TAAT HST BT ATAT &

o AT fReTemT 9 A2l g

THTTT TN S| ol TEIT T SAaTd =90 gl

Tl & 3 )Parts of a Table)
T Areel ATl § Aeferfad 9T g 2

Tl HEAT (Table Number)
ffde (Title)

it ¥I9 (Headnote)

W ¢fi¥ (Column Headings)
4f<h sfi= (Row Headings)
kg (Data)

feoquit/gedie (Footnote)

T (Source)

X NN R WD =

IO HTOT F THT

1. < GTXOT (Simple Table)

forer FTeoft # et weh £ oA ¥ ara uw stne R e 2, 38 qwer qreol FwEy 2
SETEA:

FTAT AT TEAT

2. fg-uwffa aeofy (Double Table)

e 27 freroarsit & e u< stwe R s €
IETEI:

TORT 3R eqT 3 e ux A Fi G

3. Fg-ATRIT AT (Multiple Table)
Srad 27 & srfers frarorareit e a7 e fou o )



TR
T, o ST |Ter=aT & ST 9% SHaedr

i & fRrgia

IOt T 3T T I

of i ereiqot 1
AT ol AT F9T &l
AEFIAFATIATE ART ST rEa 3w o
FeTaeTS Fawor 7 81

M NS

FRTRLOT 3T ATLOHTOT | 3T

AT ERiEau LIVIETUS

Ff AT A TRl H (AT AHST w1 qILO H TS FLAT
I2eT FHTAAT F90TAT T S fargwr

EL I FE EIEE:]

ET FHgaN/ gfhed -

FR(TRHLOT TS FTLUThT T Hged
AR T FIA AT A7 I &

ATRET T AT T Fd &
g, =meT s Aoy | "grE
QTTer T IO FETd &

Hfa Fator siw fot § 9

g

o AT FITHIT F ToAT fAerd
o IAHTYF N & TleerdT
o FAfCTOl ATOR T 9w

ZH Ty qTFLTHT SE9TF 2l

fAsF¥ )Conclusion)

AHET T AR ST FTLONHLOT FAHT TLTTT o AT TTH &1 AR F FTEAH & Fg sAhe| Hl AGeqd aqg!
H FeT STAT 5, STafeh ATORI FIT Ivg 9, HITH 3 qAATcHE: &9 § Teqd ohaT ST gl F1 THRAT0 Tah-gae i
T & A AT = stiehet &7 fEauor, et e ewd §9a 951 g1 Safery et off errershat a1 fF=mdf & o

FIATHLOT S ATLONHTOT KT FHT AT AAT AT g




BRCp Ao RO RS HCANSCHESMARANMSNYEES = < i fartt mi e o)

= «qifedia Soft F I TH ITF THL (Preparation of Statistical Series and Its Types)” faT 9% FRTHRT 4000
reat T e, TOeT-SUaRIT Ua enre-strama fEawer Far & yeqa 97 127 81 78 3¢ B.Ed / M.Ed / MBA / NET /
LTE-SOTTAT / |t & forw IU7F 2|

TITETHTT AT T AT T IHF THK

(Preparation of Statistical Series and Its Types)

& )Introduction)

I (Statistics) FT T&T Iz TAATA T TAATEAT SHFE! DI T THIL AATEAT HIAT & (96 379 AT vy
TeRTer ST 5ok ATEdtae Sttad § S Rt oo & gafe st U 360 ST 8, a7 o g (Raw Data) &9 § gid g1 UH
Ty A 7 AT TTL BIA & ST T g1 ATHE| Tral SHSl Fl HHAG, AFA AT ATTEAT Fh qITh T Aot
(Statistical Series) T fawToT f3haT SITAT 2

qifeehtr Zoft ArFET & §784 (Organization of Data) FT TF Agcaqul FX01 &1 38 {oFT T qT a0 §9a 2, T &t
TTTO RN, S T & | eenta [AE[woT| o7a: Fifeehta Fof i GATE 3T Ik TRTLT T AT e T AT STTersha | A<
ramft & forw siffama 2

Tifeshir 2ot 71 312 )Meaning of Statistical Series)
ST g ATt Al TRl AT Faw, 77 o7 a0 o AT AR ot SITaT g, T S |Aiea=hiT ot Fgd g
TR

T .3ﬁ'{ FTISH & AT,
gty aoft ag =reea g, e atwet 1 Tl @y sra % #wag B sar g1

YA 9Teal W, THTT T a1l ATRST I UF 2T 70 H Toqd FEAT af GIeThra A0t FgeATar 2l

gifeThia Auft & 3BT
Tiferf 9ot T F27 F 7@ 3o At 8

1. g ARSI Al T T T FATET

2. HAHEST FI AGRAT S TG FLAT

3. qAAT ST AT T A FAT=T

4. dAwSt H FRT TGREAT 3T FATH T THhe HIAT

5. SN F FqIEThT IUTHT (39, THT, Gggad ATfs) F oI swem a9 F#3Ar

Tifemhrr goft £ smaeashar )Need for Statistical Series)

72 stfehet T aiferhrg aoft § 7 s&ar 97, av:



e fAefreET FiEA g Smar g
ARET AT AT HAT AT gt
fEraroor & Afeat seaer gt 8

ST I AV ST T ST I il U SA=ard T gl

Tifedha 2oft i Farh )Preparation of Statistical Series)
FifeT=h Zoft it AT TF IATAF AT FHaE THAT 2| 3896 THE =T (AT &

1. SAHET FT GUZ (Collection of Data)

TR i T TATE T TEAT FL0T ATFST T 6 gl A ITIHF (Primary) aT TF =T (Secondary) At & 918
TR0 ST | g1 28 =0T | g gt B Srar g & atwe:

o IEeT H T Bl
o TATH T ot gi
o Al

2. TSt FT GUTE (Editing of Data)
Turfed Afwest § e, SrquiaT AT SEETTAaT g1 Tt 21 3Ta: Jff 979 | Tge AFST T HUTa AF9TF 2ram gl TaH:
o AT AHSI I AT ATAT &

o T SAHEST I T ATAT &
o SAATALAF AFHEST I ST AT SATAT &

3. AtHET T T (Classification of Data)

THE ATE ADST I THIT AATATSAT o AT T A H F1T SITAT g1 AT o ToAT FieTenia Aot G99 751 g
(TR Tl A

o A ILEIL IUF Bl
o AT AFHST FT THTAT ST
o T AT ITLT F ATET 2

4. SO} FT T TR AT
= =0 § g8 iy foram strar € & -t e goft dame i smosfy, Se—
o TR Foft

o 3T JUf
o Taqd YUY




g i sttt &t Yo 9% =i Far g

5. FAMTAL FT AT (Determination of Class Intervals)

T ATATHF aAthe I, AT avTia< et B ST 81 asriax:

o THTT IT AFHTT &I T &

o FET BIS AT IZT I8 Al alF ATRT
o SEITAT & I29T & ATAT gl AT

6. ST &1 &I (Determination of Frequencies)

T T § AT ATl S0 %0l H&AT M g (Frequency) Fgd g1 Tg T (i d Hged Tl &, FA11eh Il T T2T Fergwror
ZHT I T grav 2l

7. Uit T TEA TR
ST =or § FiferehrT ot &7 qUcrwT AT G 6 &9 § T 637 14T &, Ss 98 #9%, 99 3 START a7 T

Tifeshar Auft % 71X ) Types of Statistical Series)

qifirfrT AT T A A A 2§

1. WG ST )Individual Series)
ER]

ST AHEST Bl IR AT AT T 64T 377 FAT0 &g Tt SIrar 8, a7 39 AT A0 Fgd 2

32T L0
AT 6 3
45, 50, 55, 60, 65, 70
[ERE Y
o IS AL AR Bl

o TCUT T FAT-TAT (AT 1T B
o I ST TTIHF T 6T A0

SYFIT

o T SAHST AT HEAT FH 2
o T fAgmor F for




Sl

o IS AT F T ST
o AT ST fAgu woA

2. AT AT )Discrete Series)

T
ST stteret 1 A2 ofie gore wret 3 =7 § St syt F /e g qa O AT 8, 97 396 sread 9ot wEd 2

SRR
/I )x) AT )
10 3
20 5
30 2

CELRILY

e HMIF AT AqC AT

o MG Y & F & AT 8

o TR AUt 7 rferw Ao
SUFRT

o Tt T st F forg
o SH— Tt "eAT, AT Fir g

e
o TAT AHEST & o7 ITIE Al
3.9ad 9v{t )Continuous Series)

&)
ST AFHET 0 aTia<l (Class Intervals) ® SAehT STARIIT o T Y& FRAT SITAT &, TT I T AT Fgd 2

SRR
AT Argf
0-10 5
10-20 8
20-307

CELRILY



o TN HT TTNT
o dE Sl & oI IUIH
o TAGWH s SUARY

qaq AT o ST-THX

(%) T34 9791 (Inclusive Series)

SrEH =t it 37 T 397 97 i 4 T § oA At g
(@) g5 997 (Exclusive Series)

s ws a9t &t 3g HET v a9 it A Hmr § orfEer g 2
(TSTHTT T G917 (

Ry aeriae a9T9 981 2rd|

TifeTeh SofY 7 Hg<d )Importance of Statistical Series)

ARET T TATIAF T F FATEAT FAT §
AFET T TLA ST T FATAT &

TAT 3T e oor § Hgrar Fdt

A T ATE T T AT TG FLdl &
orrer fAewt iy s aardy 8

M.

qifeThra Soft it Fard

o T T AYTTOr ¥ Mg ARy
o 3cHTEF T | FfeeAar

o FATCYOT st O fErEwor &7 wared wr §
;AT T TATET | AIAATHT SATF9TF B

fAsF¥ )Conclusion)

Tifehia Foft it AT AFST F TS 6T T AT 3fi¥ aATE TRAT g1 T80F qTeqH T g A AAFRIT AFhe |
FT TR, TAATHS A AT TR FATAT ATAT 21 AR, A e Taqa At stsret it T F A8 56
#T STt g1 T "t aoft & 7 ar gt g gwa g 6w T g fraadg o) saten aiferd sterae
H T T ST d Hgea o 2l

Measurementof Central Tendency 1511 ++i= - 11,




Feal T T FT qTAH

(Measurement of Central Tendency)

4T )Introduction)

Tt T YT 329 (AT ST FAATEAT ATHET I 7 THT AATEAT HIAT g (o ITH TIQIT (A Hahrer ST 761
st foreT oo & "&TaT sttehs U (U ST 2, a7 9 &g i foray g 2rd 81 UH SAlFS( &l GHaA & (o0 I saedsh
grar g o 372 ForeT wa wiafafer /e o wreaw & =1w o st =g sfafafer s sitest 7 =0 79~ (Central
Tendency) T FTAT 2l

Fra I TTT T ATAF g TRAT 8 ok g7 Stishet 7 Ush UHT /I A7 6T Srar 8, ek = s syfarnter stes
Fad 2T g1 T SATHST T AT QT FLdT g A o, FFrgwor qor Aofr-fAwto § ggrae grar gl

EEREEINEIE L]

Fea T TG FT T §— ATHEST AT (ohelT Ueh ohx oig I A FAHA| Tg dg TIF g1AT g ST T THg T ATA = 1ered Fam gl
iR

FIFEC ST FI3SA 6 AT,

‘el T AT TTAF ag ThAT g FoTeeh FTT AKET o6 Ueh UF HIH 7 [HeT20r F6AT 7T 8 S I THg A1 TraAre
BT g1

FRIT TG 6 Seed
FealT YT F A % T 3297 Auferted g

1. SRSt &7 G110 &9 § Y& HeAT
2. st &1 afafater 719 e Fwar
3. Tt augt &t qomT Fe

4. sAtEt F AGEOT T G AT
5. fAotr-fAwtor § |agrerar AT

FeT TR F AT AT SrFeTHAT

Tfe et iRy &1 99 7 BT S, A

o TArorTer STHET T THAAT FHIST ST ATAT
o AT FIAT HAF AT Il

o Szt & aTHT Rafy Tow 7E ary

ST e TFIT T ATAA AT 6 FTLTTT T TF AaTd 90 gl



Hedld T F @ AT
Fea T T o 9 THE AT 2

1. SFRITTOrT ATeT (Arithmetic Mean)
2. WTFETST (Median)

3. dgds (Mode)

TAF AT o= /TT AT &, SE— SATIHATT AT SI¥ gLcHa HTed, Tq qeda: ST oI T T8 AR 6T Srar
El

1. SO ATET )Arithmetic Mean)

&)
SIRATTOTCT AT g HIA & ST O9ft AR 6 TT T IAhT HAT F WHT & I 9TH 2T 2|

™

o iR Fuft * foro:
aTeT = X /N

o 3Haq Juft F foru:
qareg = XX/ 2f

o Taq it F form:
HTET = XM / 2f
(STat M = =% 7ey)

SEUSS

s o &
40, 50, 60, 70, 80

SFTIOTA T AT = (40 + 50 + 60 + 70 + 80) / 5 = 60

[EEEELY

o Tl SFET I et
o TTUET HIA
o ST BT H T

7

1. asft AT T gEAfoT Far g
2. wford fEgreor § Iaaefy
3. e R Afaa A Iars



Y

1. STcater 9=l & wAqTiad
2. T fEawoer § S Jai
3. FAr-FAT FTAAF A AT S

2. ATFETsT )Median)

T
HTTEAHT A AT ¢ ST SAHST ] ANl AT AT FH § 1@ I 31 a9 § gl gl

fafar

. IR NEUwEn
qTfeTeRt = (N+1)2a1 919

o IARNAAE:
ATTETRT = ST 7L ATAT F7 HT

SEUSS

ArFhe:
10, 20, 30, 40, 50

HTIET=T = 30

rerard

o AT AT | TATAT A1
o T fAavor § suAnht
o TIT WU

1. srfatafers wr=T =1 9T A8
2. Gl aiaY § ITARA
3. SATAQIIE 3rY & ggeaur

1. oY sffeRet uv semia agt



2. TSI oS § AAIIH
3. FEF A Al adT
3. 9g<1% )Mode)
T
AT ag HIA & ST AhST | qay ATIF I 37T 2|

SEUSS

ArFe:
5,10, 10, 15,20

TgAF = 10

[EEEELY

o T ATHTT |ATH
o I X ATIGMH

o TUTTCH SAFHST & fory ITARCT

1. |<AqT AT
2. FAFTIF HTAT | ATATIET

3. FrEaiash Siaq # TR0

1. FT-FHAT T2 qET grar
2. Ot AFHEST 9T ST Agi
3. wrforerr fagror § HhfEa 3o

T Feal T TG & AT
1. ST 77T (Geometric Mean)
g T, Jhg 3T TS % Teqaq | ITANT grar gl

2. gUHs qTeT (Harmonic Mean)

g T, T9F 3T 3T Fa el auearsii § It grar 2|



FRIT TG 6 AT T AT

AT AT LIEED] ERERED
AT A A1 AT SATIFwaw gy
JATE ATA AT AT F TATET AAATET AT

I T e oo o |raTT
k1T T T HEA

1. SRSt T |Tem a2

2. qAAT H HgTIH

3. df-FAwior § swreh

4. omyr fASRYT T Y FIAT B
5. qfercgarofy § TgrE

SlEny

o UH Gl A ¥ A &7 951 9T dFar
o Tf w7 foer afome
o ol F 99T 99 I T FHAT 2

A=Y )Conclusion)

e 1 T T HTOT H 0T T U Fcdd Hged Ul (o0 g1 THeh ATeqH F (Aomer st o Uk Fiaiaier 71 gT
=Ih TR T SITaT &, TS STaet T JHEAT, AT HLAT ST (ST FIAT 93 gl STTaT gl AT JTeT, AT 3T
TgAH— AT ATAT AT FTAT-3TTAT Hged, ITANT e HHT0 §| Itua afearfa #§ 3f=ra 71q &7 =79+ g1 9720 i
g ARt &= 2T g1 Ad: FieThiT SAeqaq § dheald TFIeT T 7199 U A= IR g

HTE(MEAN)

= “SIETTOI I ATeT (Mean / Arithmetic Mean)” T TS 5000 TeT # foreqa, 9, TOAT-STANT TH ISTELIT
Afed RS § AT 2T T 3| T8 ST ifeqeht, SE-urTett, B.Ed / M.Ed / MBA / NET / STaait adrarrst & fore o

qYE I ¢

IO ATeT (Mean / Arithmetic Mean)
1. /9% )Introduction)

it U vET @ g et qer 3297 e, i 3w srarafeaa atwst 1 36 TR 93 37 SAaeqd aarT g
o 379 Sroiot Ao [Rehter ST 5190 | ST FoReT sTeaeT, ofter A7 99e70T § e Uahe [0 SI1d &, a7 o &g &9 (Raw




Data) § gId g1 UH &g sfisel & Hier Aeht RerredT w5 grar 1 Safery siehel il |ierd &7 § Teqd Fe 6l
ATITHAT 2T 2

?Fﬁ‘o%&’q;ﬁ‘{%%ﬁﬁ'qaﬁﬂ?%wentralTendency)%mﬁmmwﬁl Feald T & fafsr 71df &
SRTTOT T ATET (Mean) T STk S=rford, ¥t 3fiT Ageaqol ATT &1 ATHTT WTOT § WTeT 7 “Sfied” Fgl Srar g
<o Sttae § ot gw et =17 o e i, Torelt se=rmer 1 sfiera s, forefy & &7 e arawe i T o 3 gl
Tg T SR HIET F EF SSTELT 3l

2. FTET T 3f )Meaning of Mean)

SRATTOT 1 ATET A AT g ST FoReT foraeor o asfy 911 3 W1 7 ST Tt HEAT & T <7 9T ITH grav g1 Tg Ahe|
T UHT VA ATE J19 & ST I g T GIHT T aqrav gl

IRTSTY (Definitions)

FIFEC ST HI3S & ATHTL:

“SFFNTOIT HTET T /IF ¢ ST THT TeA0IT 3 T T IAehT HCAT F W < I ITH grar g1”

AT & FTATL

“HTET 9 Frald AT ¢ TR AT 3T A Fivad TBd 21”7

YA 9Tea1 |, HTeT 9g HeAT § ST I AT FT $fed T rered FHdr gl

3. |TeT fY MaLTHaT )Need of Mean)

STRATTOTC T HTE T ATT9AFAT FAE IO & gl 2

ot ATFST T TF HEAT H =A<F FLA & (0
e aegi &t ToT Fe & o

Al ol AT ST A FHAT & o

it fAmtor i ot o9 & wgrar & o

ST o FifeTeh frayoor (s, ageey wnf) F o

M

T ATET T TIRT T 63T 10, qT TAF e T STAT-T @1 T2, oo a7 et 3T THaare g1 STl

4. SFTOrT |17 F T ) Types of Arithmetic Mean)
STARATTOTCIT AT T ITOTAT SATHE T 0T STHId o SATATL (AT THE | Al SATAT g1 THE T HA T &

SRS A0y 7 AT
FEad A0 FT AT

Taq A0y FT AT

= fatar g Are

=2or fa=ere fater g qrew
T "Tew

AR S e



5. Sf<mera St T ATET )Mean of Individual Series)

cR]

S Al AT &9 | {30 T gl ¥ IThT Fls T 7 21, a7 39 A0 HT SARGTT A0 Fgd 2|
TET  WTEr= IXN

STel,

$X = AT AT T AN

N = §THT 3T HeaT

ST

AT F 3 g
40, 50, 60, 70, 80

HTeT=540+50+60+70+80/5=300/5=60

TT: FTAT T a3 60 B

6. TTAT AT FT AT )Mean of Discrete Series)

e
ST dAtehe HTSd AT % 97 I39! Al & &9 § &7 T0 g, a1 IH Aead Ao Fgd gl

\Sigma fX = (10%x2)+(20x3)+(30x5)=20+60+150=230
]

[

\Sigma f=2+3+5=10

]



[
\text{HTeT} = \frac {230} {10}=23

]

7.9dd A} ST ATET )Mean of Continuous Series)

T
ST Al ANTAL § ST AT F d7F {20 70 g, a7 39 aqa A0 Fgd 2|

bl

[

\text{HTET} = \frac {\Sigma fM} {\Sigma f}
]

STel,

M = a3 7T (Class Mid-point)

IRTELT
Ffa< f M
0-10 55

10-20 8 15
20-30 7 25

[
\Sigma fM = (5%5)+H(8x15)+(7x25)=25+120+175=320

]

[
\Sigma =20

]
[

\text{HTET} = \frac {320} {20}=16
]

8. @ fafer )Short-Cut Method)

ST St a2 gf, a1 "o fater & qrey [Mepremr wiea grar g vy fufa # o fAter spoars s 81

™

[
\text{HT&T} = A + \frac{\Sigma fd} {\Sigma f}

]



AVl

EEL
A = Ffeqd ATET
d=X-A

7z fate w9 & 9w #it T9q Fd 2l

9, 5Tt fa=r fafer )Step Deviation Method)
ST AT A gl AT Atk a2 g, a8 720 fa=eq f&fdr &1 y2rer B smar 21

™

[
\text {HTET} = A + \frac{\Sigma fd'} {\Sigma f} \times i

]

]

Sel,
d'=\frac{X-A}{i}

i = aeta< # =AeTs

10. 9T ATeT )Weighted Mean)

ER]

Sta gt T GHI Hged & 7 g, T I 1T 7 TANT AT <7 21

bl

[
\text { AT ATEA} = \frac{\Sigma WX} {\Sigma W}

]
SYFIT

o 3T FT A
o AR TEAT
o NATE 3T ATl |

11. |T&T % T[0T )Merits of Mean)
SIRATTOTC 1T |TeT o S@ 01 Hfored &

A AT Y

AT AwST I smeia
IBIECEEREIECIRE I
s srorETet § SuAnt

qelalcHeh Seddd ) SHEIRELD

AP e




6. FeTRE 3 it T

12. WTeT % W )Demerits of Mean)
SIRATTOTC T |TeT & g <19 T &

1. sreafds (W) AT 9 aqTiad
2. fauw faeor & g

3. Fwf-Ffy FreatE 7

4. G AL | ATILH

5. T[OITCH SAHST o (o7 AT

13. 9TeT FT SATAQTE "8 )Practical Importance)

foreaT & AT F AT 3F
FTATH | a3

HIHH ‘I?lﬂld ﬁ'd‘llﬂd dlHHIA
I H 3q IATET
Ferrata® Aor o

M NS .

14. 9TET, WIEAHT ST TgAF T gl

HTAT f&Aaeor §: agaa (Mode)=3 xATIETaT (Median)—2xHTeT (Mean)( ATEA=HTIETHT=agAF)
oy foawor #; /787 (Mean)—aga® (Mode)=3(HTeT (Mean)—HTIETHT (Median))
15. 9Te it HHTT A< qragTe=at

o Ao it wHT T GHAAT SAFLTF
o TTH HIAT FT I T=
A NACIC IR CERED

16. %Y )Conclusion)

STRATTOTCT HTET AT 1 Tad Hged U1 ¥ ATTH T § T Feald TGl T 71T g1 T T AfFst wf 0
STATATer 779 & =4<F FTaT g, [T st FT fra[wor, o s ATt 93 g ATl g1 TAT™ THH Fg 29 g, e o
THT FLAAT, STATAT 37T IO Hged o HTL0T 8 A2 TTATAT SATAT g1 37 et ofF |t sremaa &
STRATTOTCHT HTEA 3T TATH AT Hged I

1. TEATIAT

T (Statistics) H Feaid T % ATT (Measures of Central Tendency) FT i T Hgca ol €T gl et ot sttshet &
THE T A AT TA AT /T ST 6 (70 Fea i TG 6 ATAT 6T STANT AT SITaT g1 39 /190 | A1 (Mean),



HTTETT (Median) 3T aga® (Mode) THE &

TgAT dg TTH ¢ ST TohHT AFST-THE | qard STTereh J1< AT g T a1 §, ST AT O A& g (Frequency)
TEGAT g, Ael TgAT HgATdT gl ST S(tad | Wl 7 AT H TgeAsh i STAN Fd &, SIE (el T | T T(eh
et aTeT |TEe, T AT FEq)

2. TG ol TICATET

T
et StfheT o THE | ST AT 999 (e 1< Tahe 2IdT 2, 39 39 948 & dga% (Mode) Fgd 5

IETE:

TfT foreft 227 ° 5 B

2,4,6,6,6,8,10

T AZT 6 T SATer® F1< (AT 912) AT &, Aq: TgAF = 61

3. g f faQward

FgoIdh il Fg THE feuare Aefered g

LT A G — g I GHAAT 31X AT SATETT 2T &

ACATET AT § T T8l — 9gd a2 AT agd SIS AT Tgad Hl TATET qel HLd|

TOTTCHS AFET § STAR(T — ST TEATHF AT AT §9a 721, T8t agetsh dedid ITAR(T g
UTh G AT & Aq — FERTT § 999 SHAT 9d agah 1 290dv gl
HTAEIR STANT — FATATL, T, ITTRT ST FTATE ATHETT H FATF STAF

AP S e

4. IS & THIL
TEAT T SHHE! & Ta=T o AET T =H THRT | Tl T qHT 2

(i) T agesh (Unimodal)

ST FRHT 22T | e UF &f 779 qa AT q1E AT 2|
3ITEIW: 3,4, 5,5,5,6,7

(i) f3-ag=® (Bimodal)

STE &7 AT THTE €9 F qa9 72 a1¢ o 2
IETEI: 2, 4,4,6,6,8

(iiii) SIg-sIg<Tsh (Multimodal)

ST &7 STTEe J19 96 3gad g Tad ail
IAMEI: 1, 1,2,2,3,3

(iv) S e (No Mode)



STa FHT /I FHT g T@d 2|
IETE: 2, 4, 6, 8, 10

5. STEE T SAHS! | TgAT

seaigd (Individual Series) SHET | TgAH ATT HLAT TIH LA g
Fa AZ <@ ATAT ¢ Toh -1 7H T8 AferF a7 IUfRad 2

EEAERUK
221:5,7,9,7,7, 10
Tl 7 T I AT &, Aq: agash = 7|

6.%@?5§l'ﬂﬁ'miscrete Series)ffag?fl'eﬁ
fafams aft # ager ag wr g § Ry srgfy wed s 2n

EEICIUE
AT )x) AR )f)
10 5

20 9

30 14

40 7

Tt 30 T ST T ATAF (14) B, 3T Tgah = 301

7.9dd SUit )Continuous Series) H TgAH

qad Aot | agerss ST HA & (70 Tgeash G 1 TN =647 S 2

qgAh P = H(F1-f0/2f1-f0—-f2)xh

AVl

STt
o () =aga a¥ & = AT
o (f 1)=3agA® asl #hl AT
o (f 0)=agaF T & qger H¥ argfe
o (f 2)=agAF A % q18 Al AFIT
o (h) =77 FqUA

8. ATfhehet fafer g=T agar

T ITH TR gl AT (AT ST THaT g

51| a9t 7 AT T SAT 21AT &, Tl dgadh av gial gl 39 A3 & FaLt &g & [t vt =+ agas & 4
EIGRERIEEICIES



9. TEAE & ATH

1. H‘\('ldl—m"hlvl"llx’ﬂlﬂl"l
2. SATAETIG SYART — T, ST, ITATE TTELTT
3. cAte A g AATEd
4. OTTCH SArhS| § STARMT

10. IgAF T HATY

. g [t 98 - F-F0T agas 981 g

. Ut wfafAfer agt — 7Y sttehet e e 924
. oo ST s

. g e § S

AW N =

11. 9TET, WIEAHT ST TgAF T gl

weaw =9 F fauw fFawor 4
TgeATh=3 (HTTETHT)—2(HTE)

T HY 9 ITAAAT AT § T Agersh AT T H H1q 7 27 57 7o)

12. ST &1 ATIGIE Tgcd

ST T AT Teoahel ATl aeq
fRreT: Faw qTET S

SENT: TATEH IeATTad ATSST
QHTSISITE: Had AT TG
AT ITHTHT T

13. Aoy

TgAT AT T U AcAd Tged Ul 3 ATARNH HIT g1 Tg gH FaTaT g 1o ret Tqg § T A8 a7 A6 9T
AT -9 g Fra et g Thard g, T off ameatas straw £ afifRafaat § sor g srafas 81 Fame
FTITY, J2ART AT ATATISE ALTAAT H TgA A7 T AT gl

A gl ST AT & 1% TgoAH SRS I “TIRAIAT HI LT AT 7 &

Fr=r “HTTea®T (Median)” T AT 2000 STSRT T &Eqd, THAT-STAR(T i a4t & fErawor fa=m = 2)



qrfeaerT (Median)

1. IEQTEAT

T (Statistics) FT T 3297 AFEST HI AATEAT HLAT, SAHT (AT FIAT AT I ATF Fowe Faprerr g1 et
AT SFET-AE T ATHTE T H THAA % (T Hhes ¥ TG % AT (Measures of Central Tendency) FT ST T
STTAT g1 3 HT9T § |TeT (Mean), ATTETST (Median) 3i¥ aga (Mode) 9@ &

HTTEAT &7 f9T Hged TAferU g FA1TH T8 AFHEST 1 T TUaL AR § Fie <l gl TG SAATTF a2 AT FI< AT F FH

o o o o o e o
AHAd gldl %, UAU AT TLeh sS4 ) gelenl oo SHANT Tend T S1dl %’l

2. qriegsrr Y qfesmeT

TR
et SifFET-99E T A0s! (Ascending) AT ATgT (Descending) FH § SHATEAT i T ST 719 o1+ | [£9d gl g
T SATRST T T THTT 90T | A riorg st 8, 39 A1kt (Median) F2d 2

TV oTsal §, WISt ag /19 2 Foeeh s 50% ¥ F9X 50% e 2

3. ATFEAT &7 37 TH AT

HTTEAHT el HATHS SET Aol o, A(h TG ATFHST 0l healF T T F9qTAT B
T FoReT TATST, 397 A7 99 | S0, 3 AT A T [AqL0r S e STaHTT gl a1 9Ted ITHE 8l 9hdT g, TLq AT
FTEq A R &l ATeF Taf T H T&T Hdl gl

ST
T I S=TRAT it AT (B9 ) 8

5,8, 10, 12, 100

T ATET = 27 BT, ST ATeq e oofa 781 F9ran
STarfeh QTR = 10 €, ST ATAF TATIIGF 2l

4. wregeT Hit AT
HTTeaaRT T @ fErerwart et &

. FATEH AT & ST — FgT I T Bl AT AITEAFT FHT TATIAT ol Hd|
LT 3R ATTRI — [AAT T F A fFFraeor § 37

AT ATT (Positional Measure) — 78 AFeT 6T i o sratia gt €
TUITEH AFST § STANT — ST T Tq<, Srae &<, qt oo

UTH GI AT — AT (Ogive) T T HITEAFRT AT T ST Tl T 2

I



5. ATTETT F T

HTTEAHT EAT: Sl T THTd o ST 9T =H TR | 7T T SATAT 2

1. STHER(THd Ao § ATETHT
2. fafa<s oofy & arfea=sr
3. \qq gy 7§ qrieTshT

6. ATHAIMTHA AT | ATISAHT

ST Al AT &9 | 70 g, a7 I8 Ivg #9dE (ha7 1T 2|
(i) Frow seaT & stiws

% oot ot A1 T (n) e 2, A

qTfETHT = (n+1/2)at U=

TG
2IM:3,5,7,9, 11

A

Tl (n=5)
ATfegFT = 391U = 7

(i) T GEAT F AT
AqTFETT = N/2 a1 ug
7f (n) &9 2T, 4T
LUK

2T 2,4,6,8
qTeTHFT = (4 + 6)2=5

7. fafa=w 9ot )Discrete Series) ¥ AT T
s =roft # ATfeasht JTq F & T

1. Fo gy (N) 1T F

2. (NR2) =

3. =T sgfr (Cumulative Frequency) SHETU

4. TSI AT o0 ST AT (N/2) o arae AT I ATE gl AT ATeATT gl

SRR
x f cf

105 5



x f cf
209 14
3016 30
40 10 40
21 (N = 40), (N/2 = 20)

Tt iRy 30 TEAT AT 20 7 AT g, oA
AT = 30

8. §aa T )Continuous Series) & ATFEawHT

AT A § ATTETHT FATT FIA & [T T HT TINT FHAT 1T 2
HITEASHT FT A ATTETHT=1+(N/2—ct/f)xh

]

STRl:
(1) = griesrr 37 &t A% =T

(N) =% g

(cf) = ATIEAHT a1 & qget it T=rAT sy
(f) = TTET=RT a7 AT AT

(h) = T qae

9, Irftherer fafer grer wrfeasrr

HTTETRT T SASTSd T (Ogive Curve) FTT AT STd AT SITaT 21
EIET ]
1. F9 T FY T A(AF T AT A2 I= 70

2. FEAT AH F Tiawead &g & X-31e1 9 & [
3. STEf @a X-3TeT T FT, Tat ATAH 2ldl §

10. ATTEAHT F ATH

1. Srcafersh AT T T gl
2. fauw faawor 9 qatH

3. HATIGTRGE ST JIATAIF

4. TUITCH SiiwsT § STANL

5. 3, §U, A9 Ry d Oy



11. mrfeaet £ Frard

Teft WA 9 TR gl
. G AT FfT-FAT HST
. B ABST-HHZ | ST

12. 9TeT, WIEAHT ST qgAH T garel

Heaq &9 | o Faeer §: agas=3(qTean)—2(ATe)
T HeAY ATIETHT % Heed 1 AT T8 2T 2

13, ATTEAHT FT SATAGCH Ao

o QT AT A< "~y oz
o foveam: ==t F vt F 1 g
o  HHUTSIITE: SHFT-Fq% T FAeqTT

STYTL: 9a 3T ASTgLl e
R RO et i e st

14. ey

HTTEART FITETh! T T AT Hgcd Ul AT ATAGNH ATT gl TS SAHSI #hl ATediash R Hl T T F LT &,
9T a9 T fAa=or IO\ 211 A A 9Tt F ATATIAT i o HT0r T qTeT A yferh ey arit STt |

Aq: g FgT AT AHAT & [ AIAHT SAFST & “TLT T FT The HLA ATAT 71T B

Hr=r “fAWTSIT /I (Partition Values)” T TRT 3000 151 T &, O Ud TOAT-S9ANT @4l § o9 W& gl T8
oo wTfeaT, Sqeieh, s SR WTaeras &l T TS & THEATAT 2|

fasTST7 /T (Partition Values)



1. TEATIAT

TqIfeTHT (Statistics) FT TET ILLT AHST I Faol Hehiord HEAT ol Aal, dfoh ITHT fAGTr w2k 399 gt g2 wgfet
ST fereroarelt it ISR Fwar | g1 ot ot sitwrer-agg 7 s fufa S & fore =i ygir & 717 (Mean,
Median, Mode) FT SIRT 3T SITAT &, TG % A1 had UF ald AT TATH dal 2raTl

Y ot & srareaaar gt § 6 Ahet &7 S q0 AN § fraTiord Feh e sreqae o STu) =&t 2o 7 O
F forg T 7T (Partition Values) &7 2T T SITAT 81

TS AT 7 FifemahrT 919 ¢ ST ot SiTeT-a9E 7 99 AR | Jied g 3 T8 JdTd & (o ARES| HT FehadT Traerd
et faor wre & = a7 e Fua 8

2. farvmste Wi v o

TANTSTT AT (Partition Values) 3 AT 2rd 8 ST FRET faraeor 1 &7 a1 &1 & srferss qwm Wit # fararforg e €
T AT At T RAfT (Position) T et gra g, 7 o asfy wrei 3 sfiera uw)

HTTEAHT T Teh (A ATS T &, FA(1h ag AT Bl &l TUaL AN § Fie adl gl THT TR FqA, TAHAF ST Taerash
off farToIe /19 % Siavia o 2l

3. frs TS 9T F TR

TS 919 T €9 ¥ {9 I I F 2 8

1. 9rfe=T (Median)
2. FqFF (Quartiles)

3. THEF (Deciles)

4. gfaera® (Percentiles)

T AT T IL9T AT FT GHTT AR | TR FAT 2

4. ATEETRT W AT 1
HTTEAFT qE AT ¢ ST SAHST Al &l UG AR H Fle T 2l

o 50% AT ATIETHT T FH
o 50% g ATIETHT & AferF

THT FTEOT AT T TG T FqIF (Q2) AT 50aT TTaerds (Pso) ofF g1 ST 21

5. Fq® )Quartiles)

5.1 I &r orof



QU (Quartiles) I ATH & ST FHHET SHST-HHE T AT TG AN § FE1Hord Fedt &)
A BT T2 & 25%-25%-25%-25% & AT AT § ateT Jrav 2l

5.2 IRl 6 A
EECEIE R R
L. 5w =g (Qu)
2. Tadfta /gl (Qo) — &t wrfea &
3. AT TG (Qs)
(i) T Fg9% Q1)
Tg 98 °T ¢ o 79 25% it i 2|
(i) BT TFIF)z)
g qrieae g, o {19 50% g 29 2
(iti) T TGIF )Qs)
Tg a8 °T ¢ o 79 75% sitee i 2

6. AQAF ATT HLA Hl [AreTt
6.1 AETFT AFST H
AT H FAGG HIA & AT

Q1 n+1 /4 atug

Q2 n+l /2 At 9

Q3 = 3(n+l)/4aTe

6.2 afa<s aofr o

T AT (N) AT %

SEERIRCIEIRNECRINY

(N/4), (N/2), (3N/4) TaerTet

S AT T ST g S " aaT AT AT g, qar Qu, Q2 3T Qs B

Sl

6.3 ad A H

T Qk = 1+ (kN/10—cf/f) x h



StEt (k=1,2,3)

7.9 )Deciles)

7.1 TTHF T 3ref

AT (Deciles) T AT ¢ ST et ATHST-THE AT 10 FUGL ARM | AT F4d 2
TAF: AT H 10% AH gId 2l

7.2 TYHERT & TR

THF T 9 B &

e (D _1)— 10% tFg S
o (D_5)— 50% 3Athg = (ATTeTH)
e (D_9) — 90% 3tz =

7.3 T9HE HT G (FTqq i)

Dk = 1+ (kN/10—cf/f) x h

Setk=1,2,...,9

8. wfaeras )Percentiles)

8.1 gfaerass =T et

TTaeras (Percentiles) & 9T & ST fahelt fara<or T 100 & 9N H AT F2d g
T AT § 1% AThs BId 2l

8.2 gieraeht it gear
sTaeras T 99 I &

P1,P2,P3,...,P99

e P25=Q1P
e P50=Q2=MedianP

e P75=Q3P



8.3 wfsrash &1 91
Pk=Il+(kN/100-cf/f)xh

9, oo wTat Fi fererwaTd

R o< sreaniRa
FATES AT T ATATAT

oo e & St
TAATHS AT | Tgrah
AT, 3, A7 [AYTT F STAR

M.

10. TA9TSI AT &1 TG HEd

(i) forarr &

o TTAT T T
o AR AT
o Fa-3qF fAegtTor

(i) e H

o g AT
o  TAET Y@ fAgter
o Staw T fagwor

(iiii) SATIT TS I=ART
o AT HLHAT
o ITUTET FY
- SIS ER IS

(iv) gHTSISTS

o TEHEAT JETTT
o HTHTISTF FITHTI

11. o= |/ S E T

asft ARt U ST Tt
EISRIRGIREERINE R C R i
FT-FHT qET ARl

I AFST-AUE § F7 ST

Sl



12. HTET, ATIETRT 3T AT AT &7 Harer

o W=Q2=D5=P50
° Q1:P25
° Q3:P75

T Haer TS w1 AT SO § SEar g

13. Ao

fraTster AT Fifeweht F T Hgea ot AT &1 T gH T OO0 H ATl Fd g (o Adhe hae Sfed & AT gf 78,
Ffew g faawer # &8 %ol g B
T, T A T eTqh e Aiieaehid farayeror, foreT, sreiemer oY |rattor sl § ofedd ITAN 3|

qq: g gl ST qhaT g T
TSI AT Sitehet it W= o) faa=or & qw=re & gl 6

Geometric Mean sarfirf w1 )Geometric Mean,

F=r «SATRAT AT (Geometric Mean)” 9% ST 3000 STS&T 7 faeqa, 9 i qXreT-Saan fRat # feawor faam
TAT B1 T I TR/A, FlersT S QIR Tt o6 forT 3T 2

SATHRA T AT (Geometric Mean)

1. TEATIAT

Tqiteeht (Statistics) § Fwaia T & ATT (Measures of Central Tendency) FT Tgd ATEF A | ST ATIT HT TART
et sitreT-aE & wiaf=fer =t shea w7 57 e o forw o Sirar 31 |remead: ST AT (Arithmetic
Mean) FT T TEH TART Z1AT &, TG F5 TRIEATTAT H SIRTIOr1T AT ATeq e (T il gt &9 § e Aal H7
RIGI

ST AAtehe IUATHS (Multiplicative) €9 H T3 5, SiH—

STHEEAT gl
TS Y 2%
R EETED
fraer gz g
sfererd AT AT

TS SATTHATT ATET (Geometric Mean) HaH ITIhH STHd HHT STTAT g1 THITOT SATIHAT ATET T AN 7o, &,
STTEEAT AT AT TAH ! | ATTH &9 F AT 7T 3




2. SATTAAT AT &7 oref
SATTAAIT ATET a5 o6 ¢ (o siiwet & [UIhd HT G JH< T8 AT ST 2
A 9Tea1 |, STEl AT qTeT | AIAT M SIIST SITAT &, i SATTHATT A1 § JIAT /[ IO /AT S7ar g & e

ST qA T ST g

3. ST |18 st gfeamsT

TfE (x_1,x_2,x_3,) n g¥TcHS T ZI, qT ITHT SATIHATT HTET AT

IIRITET (TsaT H):

T stieheT-a9E & a1 AT & [UARA FT ndl G SATHAT AT FgeATaT gl

4, ST 9TeT T ATaTIomT

ST ATeT 39 Tt § e ST § gt Tad= Traera AT AT & €9 § gral gl Areatash sirad =l
STTErRTer SATTeh ST STfah ATy SITSTeHe: Jgi dfed T grdl gl

SETE:

Tfe Forelt [Heer I2 98er au 10% 3T AL a9 20% i T ST &, AT SET Jag ATT HLeA o (70 SR 1T qTET
S el NI

Tt oty & sarfaera wrew & areafaw siaa gfE i gertar 1

5. AT AT & G
5.1 =R (sreaefia) sitst & forg

]

ST

° (n)=§'&’l’“ﬁ'3ﬁﬂ'@ﬂ
o (\prod x) = T AT T [EAEA

5.2 fafa<s aoft (Discrete Series) % forw
7 AT (x) FT AT () 27, T

FEAGTT § TUFT G FLA & [oIT T (Logarithm) FT TR AT STTaT 2




5.3 gqq At (Continuous Series) & T
qad Aoft #:

T2l (x) a-7eT (Mid-value) 2T 2|

6. TTEFTIT [ T80 GIRT SATTHATT AT
o <t fafen:

Acden HId Wﬂ'ﬂ‘l”l"h 3 ld Eh%
O [ S Terd ST & O
(f\log x) 3T TN FL

TRT T F AT F T &

T HTT T -7 of

M NS

7. ITTEL
ST 1 (AR 9ofY);

qT1q:2,4,8

JaTET 2 (3fE T):
a7 10% =T 20%
TUr: 1.10 ¥ 1.20
GM=1.10x1.20=1.32~1.149

AT oiEd I 3 =~ 14.9%

8. SATIHT |1 % 0T )Properties)

1. SATTAATT 972 Tea IO T ATeq | 7 2raT g
2. g U HILT § 8 graT § AM>GM>HM

3. Tt AU 9T AT AT 8

4. 97 AT FUMCHE HIF g 9 GM FTT Ag! a1 ST T
5. SIOTT 3T TTAerd AweT F o qaran



9. FFTVCAT, SATFAAT ST FLUHF AT T Hael

AM>GMzHM

THTAT Tt 599 § ST 9 719 9941 28|

10. SATTHATT TTET F ATH )Merits)

1. 9f = ¥ forg watew

StereEAT, ST, fAaer arfe o w8t sied 3T 2
2. FIH AIAL T FH TATE

FEd T2 919 GM FT sTfer gaTfad T2 Fed|
3. Gl | ITANT

T AT 3T /AT GAHS § ATISH T
4. ITF g

HITAhT, ST ST srferms § I
5. FrEqfa® gfaHiaeT
TUATCHE TThAT3N T Tt T taie

11. SATHHAT 917 FT HHTE )Demerits)

T AT FUTCHS A g 9T SATTLh
TUTHT SFAEATHT ST

AT =(<F & o0 37 980 I
g A (Open-ended) H TR FHiSA

afee Strae & Hifea s

A S e

12. SHTTACT AT % ST

(i) sreferrer o
. Wﬂ'ﬁg{?{

T TARTH
o HzTERI fErgrr



(i) P &

o A9 9T 3T wfawer
o 9T T fAgToT

o ThAlE AT

(iii) STHEEAT AT |
.aﬂ'g'@q'ra[i?g

« SHTE T I
(GOEEIGE]

o ST AfE |
o TrETAAE et

13. SETIOTH ATET =i SATMAS T AT § A<
AT IO ATET SATTHAT HTET

fafear S1E T
AT TR the  Frgwraera/
= /AT T TATS ATaF Fq
REIC g9 T

e farerr AT SEIRL]

14. GaHi® STl | SATHAT q187
ToheT T sTael TR SATMAATT JTer U2 e grar g Fif% Tg—

o TEITA HH FLAT &
o THT U FTLH TUEAT FT HJL FIAT 2

15. FTEqfAs Shae & SATIA T ATe T

fRrarer o sfraa Arfes gfawer
S qETERITT 3

HEd SAHEAT gl

=frEa T (FHT T T9)




16. SATTATTT ATET it ITILHAT

EERAISCH
o 3T TTderd IT AT | g

17. A

SATTHA TS WTET FITEThT T T A AZea o1 S TATALTEAT AT g1 ST S0 1F HIET SAEHA 21 ST 2, T2
ST ATET ATEq (e 3T TErT TIOTH T FHdT gl

e sreferre, fory ofiT a=TTiee sTeaa=i | THHT T A Tl gl

AT FET AT AT g 76 TOHTHT Tiwarst & g ST ATeq g9 9 Sieq g

= «“gqeqe ATeq (Harmonic Mean)” T% @79 3000 STST 7 faeqd, 93 3 qO&T-SaanT f@at & ferawor fam
2| T ITAL THA, FicrsT TAT TAIRIT THATA F forT ITh 2

g cHs H1eT (Harmonic Mean)

1. TEATIAT

Tt (Statistics) & oY SAFST-THE T TTATATEr AT AT FH o6 o107 Fea T TGIT & AT (Measures of Central
Tendency) FT AT FFIT STTAT &1 27 ATAT § SIRAITOTG I ATET (Arithmetic Mean), SATRATT ATeT (Geometric Mean)
SI¥ gXTcHa ATeT (Harmonic Mean) S g

STl FTRATOIT AT SIS I ST gIaT g 3T SATHATT qTeT U I, 5l gUcH® ATed ok (Reciprocal) 9T
SeTRT ZraT 81 ST qTed &7 73T e w9 & 3 qiifRafagt & 3 strar 8 St st 2 (Rate), T (Speed),
q9, I ST JF AT AITT & &9 § 70 77 il

oo

IETE & TorT—3frad T, i a0, Sia HT-a7HadT, Sied o AT ATq Fd § gOed® A1ed Todd STANT #g
grar 8l




2. ZI(CHE ATET FT 3
SUHE ATET T AT g ST ATHS| o T b SABITOAT HIET & ohd 6 T | AT ZIaT gl

A 9T5a1 |, Tgel THT AT &7 IAT (1/x) Tor=T Sar 8, T ST stamarford 1= |1ed Hahrer Siar § ofie ofd # 39 A1y

T IAT T 74T 2l

3. X ATed FT 7T

Tf (x1, x2, X3, ) n FATHE T g, dT ST SLTHF T ZIT:

IRTHT (91551 H):
TRt stfereT-amE & Tt ATAT & SIORAT & SIRTTOT I AT &7 [ohd g HTed FgdTdT gl

4., ZITCHE qTET I AT

TLTCHS ATET T A LT T g o6 T T IiraT 7 <X (Rate) FT 38T HaHTaT 21, A7 AL STE S A6l gl
SE—TR Tl ATgA -3 T & THIT G T HLAT 5, AT A6 T T o TolT SRore i 7T TAd T
=aT g1 vt Rty & garers wred g T8t a1 FAT g

5. ZCHE ATET % G
5.1 AR (SEATFT) SAFST F rQ

e (n) =107} & FEAT
o (X)=HF T



5.2 fafa<w 9oft (Discrete Series) % T
Tt AT (x) T s (f) 77,

_Xf
M= ST
5.3 gaq vt (Continuous Series) & T
qad Aoft #:
_Xf
MM =S

T2 () T (Mid-value) 197 1

6. TUCH AL AT HLA il At

R EUIK

e HTH &1 kA (1/x) 1T F
TfT srgfr € 21 av (f/x) 1T FL
Tt SHAT AT TR A

T AT T ZH AN H AT &

Sl .

7. IETEL
SETEL 1 (AR F0f):

HI4:2,4,8

HM = = 2 =343
8

SETELT 2 (e fa):
U FATh 60 TRHT/EET & 1T 3 T 40 FRe1/=er & dledr g1 &iea a1 #7)



HM = = 48FFHT/"er

1,1
60 " 40

8. EXTcH HTEA % 0T )Properties)

ZICHS ATET Tad HRTOT U SATTHITT HTET § 7 graT g
Tt ATHT 9T e grav g

FLH AL T TATT 7 21dT &

T T AT o o0 qaraw

T AT gATHT gie ATe’ AM>GM>HM

M.

9. FRITUT, SATFAATT ST FUHF AT FT Tael

AT HTRAT F = g9 AM>GM>HM

THTAT T T § T T T&007 T9471 2|

10. TS ATEA & AT )Merits)

1. 3T T& fq % forg Sug=h

e T, fiea T8, 3 Ea 27 % o "eiae

2. T sfaq

STET SR TOTT HTET FTHA FXAT 8, BT GLTcHS HTeT Tl TI0TH T 2l
3. g¥ft Wt u% sl

Treft off 91t St 3T AET g

4. ST AgA
sifaeY, Trfore sfie sreformsr § ST




11. TUHST AT FT HHTE )Demerits)

[T | g1 9T AT A5l (AT SIT FhalT
TUTHT FAEATHT ST

T =A(<h & 70 37 7029 I0g
G A H TANT FHiST
THHE AT o (1T SATILh

M.

12. TS ATEH & STANT

(i) sraa i Ao &

S 8 T 2 e e R 2
(if) SET FHT AT FLAH

F1d fAeares fagmom

(iiii) SrfeTer §

T TS AN, ASIGT &7
(iv) sifar &
e wiaere, a3 i

13. SRV AT AT FLCHS ATET § AT
AT SERITOTHT /TET G AT

EIE1E8 STE STHH

EXEIL HTHTT 6 I/

TIH HIAT HT AT SATH FH

T A FioT
ITTHAT T LS

14. SATTAT AT AT G ATeT § A

WY SATTAAT AT GLHF AT



AT SATTAST AT FIHE AT
e qoE A
IR FrE I a3
| e A % e

ITANT & TAHTH e

15. qTEqtas Saq § gLeas qred

ST AT T
AT T GHAl
dqEa U TeAdT
FET AW TS SHhTS

16. TS ATET HI ITLHAT

SUY<h ST

o S AT T S
o T ATHE AN T

o ST q9F AeTeET 21

FITIE .

o T AT FITHF WA
o T FrEd AT Bl

17. Aery

LTS ATET I a7 Ua [ATAY Y e d STTRIT ATT g1 T=ATT THET TUET ATET FHiST gidl g, Tq &, T 3T
AT & HaTSd THEATA H Tg T G0 A6d TF F2dT 2l

qT: gl ST ThaT 8 6
T ST A | Hefaa ARt 6 (1T g A1 g e gl

UNIT -3 rd
DSBS - = e



AT (Dispersion) — fAEaXq@® Fuiq

1. IEQTEAT

Tl (Statistics) ®, TRt T AT g FT 93T Fa AT (Mean, Median, Mode) T HITHT qg! grarl rad
H AT ST T “Hhe” TATAT 8, AR TE ST o oAt AT fafererar &1 Al qeriar

2T HerTa, THTaT e fAfererar 1 919 F F forw srathRer (Dispersion) T YT {3t SITAT 21

IETE:
T 3T FEATAT F AT F 3FF T FAET 70 &, T et AT S@FE g8 Al 19 Gehd {5 AT F 3F q979 T F 6 8
T TET FHATT gl UF FedT | T 31 68—72 BT Tl g 31T TALT H 40100 TH| T § 1o TALT FeAT H AT ATEH 2l

zefer, syafaeor T i fouraT siix fRAfaear v ara w1 #7reaw 21

2. IrqfaTor it afRwmaT
2.1 TiferhiT g

1. f&w (Quinn) % STATT:
“ITqenr TohelT SATST THE % oAl & FeATd AT [A=Fed il AT 5| T §H qaTdT g o AT Siea & fhd = 916 a7
T

2. FATL ST T o SATATL
“STOTRTT ag |TT g ST (el SAHST TG % AT & S 1= STHATAT T (A SGar 7 7 FAT gl Sd Had g
AT &, wiq iR T T e T 817

I
srqfaer = T2 71 Sherra / Rferear / sewTAar

3. SqTHT0T FT AGA

1. e &t Afaear F awam:
ST At kg qATAT gl T2T T FATT T o 70 TITHT0T a9z 2
2. A A= ® 9grae:
FEA, [Haer, ITE &Y [T [T § 227 #71 e ggaqur grar 2l
3. |ifeaht siiT SIeeT™ & ST
o 7 faawor, sufde sreae
o T & fasht &7 stemae
o ITITEH I[uraT T
4. FAATHS YT § g
T aEl & 99T Sieq gid 9% WY STIThaor & STHHTar ¥ SR HT 9q7 FdT gl




4. TTHTOT F T

4.1 3T (Range)

T
2T HYE ¥ ATAFAH AT 3 ~AGH AT 6 9 FT A<

Fﬁ:
R=X {max} - X {min}

]
f<raTd:

o TYA AT ool AT
o FFA FLH ATAT u¥ AT
o Tl (extreme) ATHT & TATHAT

é

: 20, 25, 30, 35,40

3

=40-20=20

I_I;Ul—\

4.2 9T A= (Mean Deviation)

TTATHT:
e SATeheT J9g & T A1 3T 39T (AM AT Median) # = FT fEd Hd<

;fl':
MD = \frac{\sum [x_i - \bar{x}|}{n}

]

SaTEI:
qr: 10, 12, 14, 16, 18
(\bar{x} = 14)

l X \|x - (\bar{x}) ]| X - (\bar{x})i |

MD = \frac{4+2+0+2+4} {5} = \frac{12} {5} = 2.4
]



ey

o T ATAT U raThRA
o  Tehd T | Tl (absolute value)

4.3 Tt fa==9 (Variance)

TR
et SiTRET T & T A1 1T SEa & &1 &7 (¥ v dhe ITHT 3|

[ﬂ?f:

\sigma”2 = \frac{\sum (x_1i - \bar{x})"2} {n} \quad \text{(Population)}
i

s"2 =\frac{\sum (x_i- \bar{x})"2} {n-1} \quad \text{(Sample)}

]

ST
2,4, 6,8, 10

(\bar{x} = 6)

((x_i-\bar{x})"2 =16, 4, 0, 4, 16)

[
\sigma”2 =\frac{40} {5} =8

]
fasreaTd:

o TfY ATAT T A H Tw@AT
e AMF AT AR Fera fe@mar g

4.4 9T {39« (Standard Deviation)

g
T o= FT |

?ﬁ':
\sigma = \sqrt{\sigma”2} \quad ; \quad s = \sqrt{s"2}
]

SEUSAUE
(\sigma”2 = 8)
(\sigma = \sqrt{8} \approx 2.828)

f<raTd:



o TEIU T GIH fAaH=TT IUTH
o T AT 9T YT

o THAEAG TEAT A ST A&

4.5 gg-afaais (Coefficient of Variation, CV)

T
AT o= &7 3 9a F T |/ viaead

G
[
CV =\frac{\sigma} {\bar{x}} \times 100

]
SETE:
(\bar{x} =50, \sigma = 5)

[
CV =\frac{5} {50} \times 100 = 10%

]
EERILN

o Tt |augt & e
o AT geRTel ATel ST

5. ST Teh<or St fALroaTd

1. GHTICHS AT LA
FHT ST dgi 2raTl
2. | 9T 9% TR
Range FT ¥ STfaranter AT it ITAT 9 e gl
3. AM F 91 AR Hema:
TELIT AM F AT A HeATa e 2
4. T qIFT HT A1
o Range: It woaTET
o SD 3fi¥ Variance: & g& d THTAT

5. qAATCHS |
CV T AN AT &l g1 | a7 S1aT 8

6. STATHTIT FT AZA

1. Serdr fafawar 9=
A EA T, dToh heTd T 9 Tdq7 FdT 2|




2. =@ i A
Iearad, fasht, faer % Faat § st qgeayo
3. e o
rfeir, TrHTioTe Y faoor 22T &7 srega)
4. QI T
AT SfEd TGl & &1 HefTd 3 THATAT HT IaqT FAdqT g

7. STqThTOT T AT

1T Ll o SR
Range (X_{max}-X_{min}) YA, FLH AT 9T AT STt qoer
Mean Deviation (\sum X_i - \bar{x} /n)
Variance (\sum (x_i - \bar{x})A2/n) a1 =T IR AM F =T AR FATT
Standard Deviation  (\sqrt{\sigma”2}) s 71 STARTIH 3T ATHETT
Coefficient of Variation ((\sigma/\bar{x})*100)  qef=T & ATETT fers zhrewi & oo
8. fAe

AU (Dispersion) T siisheT Tg T fAfrerar i< Shera 7 IATAT 81 T Fael e S@HT A5l THAT ST Tl
B.Com & 1 # o0 Ig 9™ Ageq T@dr g F#i1+:

o ATFATIA® ST H fAoiT &=
o T 3T SeuTen fAgmor
o FAEGT S famor fagoo

ger fig;

Range: 9 9% Haaqefier
Mean Deviation: Tt AT 97 MLTHA
Variance & SD: Ia9 TdIF HTT

CV: e % fore wgeaqor

TH WY, AT ForefT S27 wgg At fRuwa siik Rferear #1 d@a 3a1 § i SATaaTia, il i< e F1t 7 7 q
AFITF 2|

el § aTTe o1 B.Com & BT & forg “fawsar (Skewness)” T T 3000 51 # AeqRgds Rat # sATmeAm
TATE T THAT g1 ZTHH TIATT, T, G, IIEL, HEed, ATH-I ST AN ST gT|




1. TEATIAT

Titereht ®, TRt ATHeT 99 T AT Fad dheatd TG1T (Mean, Median, Mode) 3T SE (Dispersion) T &ad
Tl gl

o SEd ZH ST H “FHL” FATAT 2

o U TH 2T T He(ra AT fafaerar aamar gl

AR FT-Fft ST qATT &9 | HAT LT AT 37T, S Fe FA AT (Symmetrical Distribution) T2 fa@Td| =7
T % FTHQT SeT H fAwwar (Skewness) T ST g

IETET & oIy, U T & FHATRAT T AT G| SATTHAL FHATAL T AT TEIH B, AT T, FHATAL T 0
Tgd ATIF g1 THHT faa<or I1¢ (Right/Positive) w7 ZTT|

TH TehTe, FwwaT T & SIEqa #7479 &

2. farwwar it g

1. TFHaT ST et & SqET:
“faaear forelt SATheT HHg o TAaeor & QA &l 2 Fdl gl Tg g IadTdl g o ST & FeATd 3ad & a0
T Fd g AT q511”

2. W (Grose) & STHTL:
“arfa Faraor T Faad g1 THE T2t 8 3 Tg a0 7 IV HHT g9l ¢, T 29 FAuHar Fgd 817

I
FrowaT = a1 &7 g Eaw)

o I foraor 997 §, a7 Skewness = 01
o T3 AT T FHT §, AT Positive Skewness|
o T3 AT 9TE T 3, AT Negative Skewness|

3. fAwwaT F TR

3.1. gATcHe fAwHAT (Positive Skewness / Right Skewness)

o ST 2T T ITC GCF AaT 4 (Tail) AT &, T =T &¥THS [A09dT Fgd |
o 3ET > WIETHT > TG
o IO IF AT AT AN, T IATT Al Taohl

IR EACTARLL

FEAF < WIETHT < Ed

* *
* Kk Kk
* Kk kK
K’k kK k Kk



3.2. FEUITeHE AT (Negative Skewness / Left Skewness)

o STE T HT ATE T AT G 21T 2, A7 27 H0Teq f&rowar Fgd 2|
o AT < ATFEAHT < TGS
o SETELOT TN ¥ SATAHTIT oAl o o=y o AT e FH

IREIREASEAFAL

frod < WIfeTHT < agaF

* %
* K *
* % Kk %

* ok k k kK

3.3. = fAwHAT (Zero Skewness / Symmetrical Distribution)

o T T A &9 8 HAQT B, T FATHAT T T g

o IETEIOT: HTATT f3a<or (Normal Distribution)

AT
[
Mean = Median = Mode

]

4. TA9HAT & A9 F 9

4.1. FTt fO7ET &1 G (Karl Pearson’s Coefficient of Skewness)

[
Sk = \frac{\bar{x} - \text{Median}} {\sigma}
]

]

Siel,

o (\bar{x}) =3l
o Median = grfeaaT
e (\sigma) = ATHF FA=rer

TEAT:
e Sk >0 — Positive Skew

e Sk <0 — Negative Skew
e Sk =0 — Symmetrical Distribution

4.2. ST HT A (Bowley’s Coefficient of Skewness)

fEroroen Fafiea geT * form:
[
Sk =\frac{(Q 3+Q 1-2Q 2)}{Q 3-Q 1}



o (Q_1)=9uH adF
o (Q 2)=HTreT®HT
o (Q3)=Tft7 7gd

o QI 3T Q3 =T T ATATE U< YTA B
o IAE A ATqATET AT & FHF TATCAT 2raT &l

4.3. GHATY e 919 (Moment Coefficient of Skewness)

[
Sk = \frac{\sum (x_i - \bar{x})"3} {n \sigma”3} \quad \text {(Population)}

]

[
Sk = \frac{\sum (x_i - \bar{x})"3} {(n-1) \sigma”3} \quad \text{(Sample)}

]
f<raTd:

o TE HT AT HT ST FAT gl
e FXH HMI (Outliers) T TATH STTErH

5. fewraT &1 SeTERr

AT SAHoTT, Ti= STt 3 3 40, 45, 50, 60, 95

o ST (\bar{x} = (40+45+50+60+95)/5 = 58)
o HTIETT: Median = 50

Pearson T Skewness:

[
Sk = \frac{58-50} {\sigma}

]

AT o, (\sigma = 20)

[
Sk = \frac{8}{20} =0.4>0

]
— T e o B



6. fasrwraT o T[T

1. Eehash (Sign) & feerm A1 BT &:
o Positive — FTU FHT
o Negative — aTU &I
2. W fa=ee X i
Pearson T g3 SD % 9T H 2|
3. | T F T W AW
R, A ST 9ad el § TT[
4. T f3aTr & Skewness = 0:

o Normal Distribution
o Symmetrical Histogram

7. FawwaT T 95

1. ST FT AHIAT THHAAT:

o TIawr & T, T W ST AT Y ST
2. st sk =EanEe Mo

o Teerer Strfem, fasht feraeor, &re siie griw = fergoom
3. SATEETT ST T4ET Iior:

o WAL & 3, FHATL VI, AL AT
4. qifemshT Ao

o Linear Regression, Risk Analysis § ST

8. FAwwHaT ST siaaaga® aaa-ATT2a-

IEGEUREIEY Mode Median Mean Skewness
Positive Skew < Median < Mean >0
Negative Skew > Median > Mean <0

Symmetrical === 0

9. fAwHaT F AT

22T & AT HT €L 1|

i o= o Tgrae|

FTITT 3T ATTHF ST H ITAMT
Outliers 3T =LA ATAT FT TZATI

Eall A



10. FrwwHar $t HHurd

Pearson T Skewness F<H HTHT & TAT
Bowley FT T #de Quartile STETRA gl
Moment method TOTET § F{S|

Tt THTT F 2T | FET AT 9w

b=

11. FrowaT T ST

1. < e

o 9IT ATHe, Faer sfew g
2. AT

o Terht TeT, UTew == wT ey
3. e iR e

o TAL % 3k, TLrEA0T O
4. ATHTIST ATHET:

o 3 faawur, arqTiorE T FT e AT
5. gifeTsht giefm:

o Linear Regression, Logistic Regression

12. A

fawwaT (Skewness) T 22T foqwor 1 srEqee |19 3

o ITT FAaer F99 — Skewness = 0
o IfT A T FHT — Positive Skew
o IfT e aT¢ T — Negative Skew

gl & s forw “sqeds A= (Quartile Deviation / QD)” 9 fareqa Bt & =xmear 991 ¢ dhdT g1 9
B.Com BTAT 3 ToIT HH=THT AT RTI § TH AT 1500-2000 9T5&T % Tq¥ I & & GHATG

Fqd® A= (Quartile Deviation / QD) — fa&qq auiv
1. FEQTEAT

Tl (Statistics) H, FRET SATHET T FT T<qI7 Hae sft9a (Mean, Median, Mode) T EHT Agl 2raTl 2T &7
HATS STH o forT srafaheur (Dispersion) & AT 7T7 2 2

« Range: I% AT Outliers I¥ FA T Haraaefier



o HTEAS fa=9a@T (Mean Deviation): T3t HTHT U% sreTa
« W% fa9d (Standard Deviation): Ta# fersaa=T

AR =9 ATIT | T A0 &, ST9 T3 97 71 (Outliers) T THTE

THT T F@AF A= (Quartile Deviation, QD) FT START f3hAT STTAT 8| T8 Fifeahra fHa<or % 7T 50% 22T FT
HATE TATAT g ¥ Outliers & THIET AT Tl

2. A fa=ee &t afeamT
iR
1. FHTT TE AT & SIqaT:
“TqAF AT ag 71T g ST TRt ST T8 | 7eT 50% T % HeATd &l IAqTAT gl TH Fleled UL a1
ZTTFHIEIEA Yo T 4T T Fegd 817

2. T F AH:
“gaT foraor & Q3 3T Q1 % &= T AT AT Fra AqAF A= Fgarar gl”

QA T :

[

QD =\frac{Q 3-Q 1}{2}
]

Ste,

o (Q_1)="Yaq¥T FqAF (25% =<T)
o (Q_3) =TT ATAF (75% ==T)

3. 9qQ¥® )Quartiles)

3.1 Tl & orof
ToReT ST T4 T I JUE< A0 J diedT

o QI =9gAT 25% a1 (F1 FT =9TATE)
o Q2 =HTIeTHT (Median, 50%)
o Q3 =tHERT 25% 22T (ST &1 AT9TS)

SETE:
EG (Ascending): 5,7, 9, 12, 15, 18, 20, 22

e Q1=7
e Q2=13.5 (Median)
° Q3 =20



4. 9T A=ew w19

[
QD =\frac{Q 3-Q 1}{2}
]

fagreand:

1. Outliers & T A&l graTl
2. e 50% 2T I¥ A1
3. HHRTLICHE JT9 graT gl

5. AqE A= &1 33T

IITEI 1 — AT 22T
G (Ascending): 10, 12, 15, 18, 20, 22, 25, 30

° Q1:12
° Q3:25

[
QD =\frac{25 - 12} {2} =\frac{13}{2} =6.5
]

— HET 50% =T T HeATd = 6.5

IR 2 — FAThd el

A 9 (FATT |) TLSTLAT )f)
0-10 5
10-20 10
20-30 15
30-40 10
40-50 5
o FT (N=45)

e Q1=25%=025%x45=11.25— 123t 919
e Q3=75%=0.75x 45 =33.75 — 341 A9

Interpolating:

e Ql=12-20a7
e Q3=30-40 97



[
QD =\frac{Q 3 -Q 1}{2} \approx \frac{35 - 15} {2} =10

]

— T 50% T THera = 10

6. AT A= &t fasroard

Outliers @TWW@‘%WH@:@NI

TfY HTAT T START TG HLQAT, Fad HET 50% 27|

LT A 9T § AT

eI qoaT § ST, St 3 fEafse aqgt &1 S

Sl o

7. 9 fo=e %1 ag

1. 2T T HATd A H:
TET 50% ST T HeATT AT il 2l
2. Outliers Tl TSI FHTh AT HIT:
FXH HIAL o TATT | T9T ST Tha T 2|
3. JATCHS TeqIT
o Tafo= wEi & &= Fera &t g
4. fa<i ST =meETas A
o Tasft, e 3w SouTe F R St FT A

8. FIANT

1. forem:
o BTAT & 3F FT 7T Ferra|
2. a9
o eaTe Y Al @1 Ruw FeAra
3. AqEYT:
o WTHTIST T i a1 &7 Tex FeATa|
4. |ifeTHIT ga:
o THE & o= R qaAT e ATl

9.9

Outliers & THTHT &1
I 3T AT
e 22T U AT

AATHT T H ITAR

b=



10. Fiwrd

1. oy a7 1 oA | AET Tt
2. FLH AT 3 Aq0r it SIHTdT 7 Hal Tehd Aal adTl
3. Mean Deviation 3T Standard Deviation fra=T @i &1

11. Ay
I A= (QD) Freft 227 faawor 1 U i) o<t Thara /19 2

T (\displaystyle QD =\frac{Q 3 - Q_1}{2})
Outliers & AT Aal

HET 50% ST HT FeATa

B.Com 1T % o0 YT § |1 3T IUART

I

« QDRI HTTZ
e Median 3% Quartiles ¥ ATETT I 0T
o  TAATHF ST SATIATAF TFTgor § TgrT

_(IIT%?T = (Mean Deviation — MD))

el § araes forw «“qreq fa=e (Mean Deviation)” T AT 3000 ST&T T aeqa fBat # auid qI1< FT HhT g,
S B.Com BTAT & oIT straredsh a1 T2 T g7 — SIE THCATHT, 3, THY, IS0, ATH-ZTH, Hged, SATTA
S AT

A1eq A=<t (Mean Deviation — MD) — faeqeqa® e
1. TETEAT

qiferet #, S 2w et steheT aqg w1 Fguer #3q €, T g6 8 =i 7qfr (Mean, Median, Mode) & 7% T2
AT AR

o SET FAA T HT g FATAT 2
o TT ALl AATAT [ T SHGT & AT N Fhaar Her R

ITEYOT F {o0, T FeqTA o FUAT o ST 31 70 BT Tohal &1 Ao Tl el § STTAHTIT BT 6872 FF ITH FL g &
SIY O FEAT § 3T 40100 TF el U &1 TEH, FAA SMEd S@HT gH HeATd T SATHIT A5l 0T Tl |

THOMT Y07 (Dispersion) FT &A= 36T STAT g, ST <27 o Ferrar AT fAfarerar =it /roaT 21 60T F &7 3917 &



Range (¥97)

T == (Quartile Deviation)
ATeT fa=T (Mean Deviation)
AT A== (Standard Deviation)

=TH ATe A= (MD) 93 Si¥ ATFgIE 717 g ST 8T & 3irad & raq fa=ee & aarar gl

2. ey fa=erer &y g

2.1 9THETT TREToTE

1. FATL T AT F AET
“qTeq = Rt ATheT 998 § Tod® AT S (T g T 71T (Mean, Median, Mode) F &= 3ir|d a1
FEd 21"

2. U9 (Grose) % ATATL:
“Mean Deviation 22T 3 HeTa T g ATT g ST A FaTdT & T 27 F AT rEd & sireae e fa=tora 817

qIr:

o 7 FoRET T 9T F AT A e A= iy 4TI 2
o ST HTLA, HTTSAHT AT AgAT 1 a1 A % = H o1 ST 2

3. 9T fa=e %1 9

3.1 af3 SfrEd (Mean) & 9T9eT

[
MD = \frac{\sum [x_i - \bar{x}|} {n}

]

]

STel,
o (x_i)=YT® AT
e (\bar{x})=_3fHa
o (n)=gTeT & FE&AT
3.2 < ATfeashT (Median) % 919

[
MD = \frac{\sum [x_i - \text{Median}|} {n}

]
3.3 qfe aga® (Mode) & &TUET



[
MD = \frac{\sum [x_i - \text{Mode}|} {n}

]

T <

o Absolute value (| |) THMT foraT STAT € AR SIAT AHRTIH 7 2l
o I 9TeT A= T a9 Fgea ol [0 2|

4. 9T fA=ee F TR

AT fa=ee 19 T | /9T ST 96T &

1. Mean Deviation about Mean:

o &I AT = (\bar{x})

o T Ul T HET A= 9TIT SATaT 2l
2. Mean Deviation about Median:

o FaT U = Median

o Outliers 3 THTH &l FH FAT g
3. Mean Deviation about Mode:

o FT HTT = Mode

o TOTHT SFHTT AT skewed 2T H TR

5. 7Teq fa=er 1 v

1. =T F ST FT AT
o S % AT AT ST TohaAT AT €, THHT Tohe adT Bl
2. Outliers FY Tagefiwar:
o ITE Mean & AT, AT Outliers FT TTF THTT
o Median T Mode % aTIe, AT FH TATH|
3. HTHT AT § 9g1a:
o Tt a9gl & %ara & TAaT § STAM
4. =araariE iT Rt fagw:
o T, fasht, AWT, STUTEH 3T ATATC AT | TTIH|

6. AT fa=ere & or

1. TS HI:
o MD gHeT >0 ZraT 2
2. STHT IUMET:
o ¥ g7 ¥ forw efia o)
3. HHT TR F ST I AT
o AT, THfEd 3T Taq Tl
4. FET A F FCEE T84T &



o Mean, Median 3T Mode & 3HT<|
5. Outliers 9X IH9T4:

o Mean ¥F aTueT FfF Fagafie

o Median % 1O fFUT

7. ATET A= it STGLOT 0T
7.1 SR 82T

22T 10, 12, 15, 18, 20

Step 1: 3fEq ATt

[
\bar{x} = \frac{10+12+15+18+20} {5} = \frac{75} {5} = 15

]

Step 2: AT | 3T {Ea T AT

[
110-15|=5, [12-15[=3, |15-15|=0, |18-15[=3, [20-15|=5

]

Step 3: A< T AT AT

[
MD = \frac{5+3+0+3+5} {5} = \frac{16} {5} =3.2

1
— T A= = 3.2

7.2 afid <21

| a7 | ST () | x (Mid-point) | flx-Mean| |
— | - |
|0-10|5]5]5*?]

11020/ 10| 15| 10%* ? |

120-30] 15 25| 15% 2|

e Step 1: Mean oo
(\bar{x} = \frac{\sum f x} {\sum f} =...)
o Step 2: TUF I FT [x-Mean| [T
o Step 3: f¥[x-Mean| FT TT fA=Tet
e Step 4: MD = (\Mfrac{\sum f [x-\bar{x}|} {\sum f})

&I & T A1 B.Com & FIAT & (o107 agd Hgea ol 2



8. urex fa=erw & fAdrward

Outliers & Ifa Fagaefier
I, THAT L AT FI7 § T
T FT AT HeATT FqTaT &

Mean, Median, Mode % HTE T&7 Tl &

b=

9. ATeT fa= FT Agd ST AN

1. ferd:
o TTAL % 3 FT HeATd AT
2. A H:
o Tarsht =aT, IcuTed AT ST AT ° Herra|
3. fa<f fRguwa:
o THaer i ST &1 YTfsre sTwT|
4. TATIST S ST SIqEeT:
o 3 faawur i< gryTiorE e
5. T ST

o SRTHIE IITEH, UETT HFA0 &liT AT SAHET|

10. HTeT A= F AT

A AT Y

22T % THeATT FT AT

Median IT Mode ¥F ATYET Outliers ¥ F9 TATET
B.Com, MBA 3T saTaaTa= fageor § suanft

D=

11. wrex A= it e

1. Mean % AT9eT Outliers ¥ TATT
2. Standard Deviation FT TAT § FH T
3. Fad sfeq Terra fearar g, faawor & s T8t

12. Ay
AT A= (Mean Deviation) 2T FT 3{Ed SHeTd SrqTe aTAT Uk Hgead ol 41T 2

o TA: (\displaystyle MD = \frac{\sum [x_i - \bar{x}|} {n})
o Outliers T YHTE: FH AT ATAF, Fx 17 AT 7¢ A%
o AR fereT, =T, =t g, e



_(Standard Deviation — SD)

faerger! & smae forw “smTa A=« (Standard Deviation — SD)” T¥ RTHIT 2000 £T5&1 #7 faeqa f{ar & e 3w
T qHAT 2, B.Com BTAT & [olT IXT AT ITLH| THH AT, T, THIY, IITZL, Hgd, ATH-EI, AT 3T 3T
Treor 9797 | AT AartHe gt

THTT o= (Standard Deviation — SD) — ﬁ"v‘cl‘cr U

1. TEATIAT

Titereht ®, TRt ATHeT 998 T ST Fad dheald TG (Mean, Median, Mode) T Hod Tt 2ravl

o SIEd FaA ST FT g FATAT 2|
o TR TE el IqTAT (o ST e o AT A Tha T hel gl

=9 HATa (Dispersion) T ATT fAfersr et & o ST 2, S

Range (39)

7Teq A== (Mean Deviation)

FqdF == (Quartile Deviation)
JHTT fa9e (Standard Deviation, SD)

TH YT Foroe 9a9 AT % SATIH €7 F TEAATS (AT ST+ IT6T /T 81 T2 32T T & 39 9§ Jeaia®
%A1 T FaqTdT 2

2. 9919 fa=rer i g

2.1 AT aiaTeTd

1. FATL T AT F JET
“Standard Deviation T3t STHET THE H TdT AT ST AT 6 o1 HAL HT T A Ah ITHT AHA
fshTersRe T foRaT ST 817

2. M (Grose) & AHT:
“TS IS AHST THE &, AT Ih VAT TIT AT AT 6 I T HT a9 (14T SATT AT IHHT 376 (ATt ST,
TR SHT F Mo, 26 SHTT A= Fgd 81”7

I

e SD =27 & He1d & ga9 TEiT AT 2l
o I TATAT B T3 T2T e o =Tl o fohaeT frrar faamar 21



3. THTT fa=ree &7 9

3.1 af3 ST =AHTA (Ungrouped) &

[
SD = \sqrt{\frac{\sum (x_i - \bar{x})"2}{n}}
]

]

STel,
o (x_i)=YT® AT

o (\bar{x})=_3fHa
o (n) =3I FTTA HAH

3.2 I <1 99feq (Grouped) &

[
SD =\sqrt{\frac{\sum f i (x_i-\bar{x})"2}{\sum f i}}
]

]

Siel,

o (fi)=H® T T FTLATEAT
o (x_i)=cuF o KT HLATH

ICEL RS IGH

e SDEHT >0 3T &l
« Outliers (% A1) 9 SD Haaas{ier 2rar gl

4., THTY A= 3 I

1. Population Standard Deviation (o)

o & T ATATET T 22T ITAH 2|

o A
[
\sigma = \sqrt{\frac {\sum (x_i-\mu)"2}{N}}
]
STgl, (\mu) = ATl &7 3rEd, (N) = STl HT 3HTT
2. Sample Standard Deviation (s)

o e A THAT T ITA=H 2|
o 9.

[
s = \sqrt{\frac{\sum (x_i - \bar{x})"2} {n-1}}

]
o A&l (n-1) FT ITIRT Bessel’s Correction 3 HTLIT gIaT gl



5. 7979 fa=e i faeward

1. HHTHS HA:
o SD gHeT >0 ZraT 2l
2. gt AT 9 sreThRa:
o AT T AYfET ST I 9T AN
3. Outliers ¥ HagAsf:
o FYH AT SD T Afere arar v 2|
4. Y THS § AT
o SD SHT THTE | BIAT § S qoT T2T T Ta1s | g
5. ofEa & AT N HATT T gl Hohal:
o SD 3TTera g 9¥ 32T T o AT AT ATeH FHeAT gl

6. THTT A= T 78

1. 32T FT FATT qHAA H GGTI:
o ST | Y I =t TH=dT &l {TIAT 2|
2. AT H:
o T HT HEF HeATT T a0 e+ |/ IUTRM
3. T T smaaTaes fAuia:
o THaer, StuTes, AT S fasht 2aT § Sew i ffawar &1 srqaT|
4. foreT H:
o WAL % 3 T Herra, fea y=eoi i ffasr augt & gemm

7. T A= ¥ AT - SErgar
7.1 SARATT 2T (Ungrouped)

2aT: 10, 12, 15, 18, 20

Step 1: Mean fArat

[
\bar{x} = \frac{10+12+15+18+20} {5} =15

]

Step 2: AT AT 3T Ea T AT

[
x_1-\bar{x} =-5,-3,0,3,5

]

Step 3: AT FT A

[

(-5)"2=25, (-3)"2=9, 0"2=0, 372=9, 5"2=25
]



Step 4: ELIEI R CREETE]
{frac{25+9+0+9+25} {5} =\frac{68} {5} =13.6
]

Step 5: THA T (SD)

[SD =\sqrt{13.6} \approx 3.69

]

— 22T AT SD = 3.69

7.2 99f8d 2T (Grouped)

T IRARAT f x (Mid-point) f*(x-Mean)?
0-10 5 5 ?
10-20 10 15 ?

20-30 15 25 ?
e Step 1: Mean oot
o Step 2: TH® A FT (x-Mean)?
e Step 3: P¥*(x-Mean)? T T1T
e Step 4: SD = (Zf(x-Mean)? / Zf)

&I & g B.Com ¥ fA<ia fAgwor § aga g &

8. THTY fA=rae T AT 1+ TEL07 7971 &
T e ATH

Range (¥1( Fao FLH YIAT I AT LA

Mean Deviation &<} 91T 9% aramh e

T
Outliers & THTaT

Outliers 9% TaeTsfter

Standard Deviation It HTHT 9 SATTHA a9 T el Outliers I TS, TUMET STTaer

A

e SD T&¥ fAsaa=T 3fi¥ =T &9 F AT AT ST J7AT |17 2

« Range 3T MD F o0 ST AT & 9819



9. yHTY fAa=re e & &Tw

1. =TT G e /TIAT 2

2. gt AT FT AT | T 2

3. fa<fiw, sienfie Sie srereme & Soani
4. Aot i AT ST T 799 § T |

10. 9 fa=er it Hrard

1. Outliers & To7faTI
2. IUET Tfew, fFovET a8 2T H)
3. 2T & AT AT skewness gl aTaTl

11. SERT

TreT: I % o A7 FATT ST Gl A g
& Maer sie st g

AT IUTEHA, ANTd, Tt 3= ore=r A=
ATHET: ATHTSTE ST AT T A

e ie: ITITE 2T 3T e fAg=rm)

M.

12. fAewd
JHqTT fa=e (Standard Deviation) 2T FT ga® fsaa=a &Hata 719 )

e T SD =.Y (xi—x)*n

Outliers ¥ Faa=sfrer, sfereT a+fy arei o< e
o T, SIEETE ST foreT # st SwARh

fererspet! st “f=ror IurTsh (Coefficient of Variation — CV)” 9% 3000 <Tsat & ¥a< U¥ Ft # faeqa aviq wmga g1 &
TH B.Com FTAT & IR & THAT & (70 T T2 T T TahdT gl THH TILATYT, T, THY, IITELT, Hged, ATH-
T ¥ SIS 9ITferet g

=T T (Coefficient of Variation — CV) — ]%}—q-cr
JUTq



1. TEATIAT

Tqifeeht ®, T (Dispersion) 2T % HeATd T ATIT FT UFH Hgead 01 AT gl ST T FATd SIAAT e oired (Mean)
ST & AT Agl giaTl S0 & (o0, &7 [Herer § 81T 3ied AT gl Thd T &, A1 S8 o T siterd Ta¥ i gt
ATt e g1 Fehel gl

TH THET T FHTHTT HA 6 T “fa=ur e (Coefficient of Variation)” T STTRT AT STTAT B

== T (CV) 7 9rtar g o FrefY 227 % Setra 1 |19 39 oo & aqard | fRa«T g1 S8t 9T ae
STAT & ST g/ TAT9= 99@i a7 ST Heq & {0 i JAAT HIAT AT8d gl

2. =T 3purieR Y aieATaT

2.1 9THETT TRNTITe

1. FHT TE AT & SIqaT:
“Coefficient of Variation €T ST T | ATAT & HeTdl &l I €T & ATHE AIAT 2| TH Tqerd H 2A<h
T STaT 217

2. U9 (Grose) % ATATL:
“CV TRt faraeor it srfeerar a1 et &7 ag W19 ¢, ST 3i9d  STq4Td § =4k 3T SITaT 81 I8 T
A o oI 9T g1

qIr:

e CV = Standard Deviation / Mean
o TH iaera # =< 3T STaT 2
o THH ITART AT GHZT 6 T 6T AT F 6 o0 77 S[rar g

3. =T T[uTie T g

[
CV =\frac{SD} {\bar{x}} \times 100

]

]

Siel,

e SD =9Hm fa=a= (Standard Deviation)
e« (\bar{x})=3{d (Mean)
e CV = fa=eor urs (% #)

ST
1. SD 3fiT Mean 4T &7 STTRT

2. qAATHT AT H TZTAF
3. ZHT TRIIcHE HT19 glar g




4., T=uT 0TI F THR

1.

2.

3.

Population CV (3ETE FT CV):

o T AT ¥ Fer ¥

[
CV =\frac{\sigma} {\mu} \times 100

]
Sample CV (AT CV):
o A FAHAT 2T & U

[
CV =\frac{s} {\bar{x}} \times 100

]
Grouped CV (EHW TA® f%nz CV):

[
CV =\frac{\sqrt{\frac {\sum f(x-\bar{x})"2} {\sum f}}} {\bar{x}} \times 100

]

5. fa=rur spurie Y oA

1.

2.

gfashTcHs WTT (Relative Measure):

o CV Fad 2T & HAT AT, afed AT F qT9el FeArar Iarar 2l
TATCHF STeqAT | I

o T a9gl AT THT=AT F THI A AT
U THIE A SATETF gl

o SD 3T Mean AT-3TeT ZahTe B g4 9€ ff CV &7 TTAerd TIRT 7T ST 71kt 2
YhTCH HIA .

o CV gHT >0 graT 8l
Outliers ¥ THTET:

o TR SD U Memia g, CV ot =<7 A1 | JATT 27 ThdT 2

6. Ta=<ur [UrT %7 7

1.

2.

JAATCHE STETA:
o fafsrsr =1 98 #1 FaTa of9d & ATaer AT HIAT|

st g

o THaer et & ST (Risk) T @79 (Return) T qoATI
SET 3 AT

o ITUTEH, AT i fasht & fRerar =71 A1)
TRreT S sreEeT:

o TTAT % I AT TAATHE AT
ERIERERIUF

o Y, TATE, HTHTIOTR ATHLTT S AT 27|




7. Fa=roT I[uTieR T TOET - IITFL
7.1 SRWIT 82T
22T 10, 12, 15, 18, 20

Step 1: Mean fR=mei

[
\bar{x} = \frac{10+12+15+18+20} {5} = 15

]

Step 2: Standard Deviation =T

[
SD = \sqrt{\frac{(10-15)"2+(12-15)"2+(15-15)"2+(18-15)"2+(20-15)"2} {5} } = \sqrt{\frac {68} {5} } = 3.69

]

Step 3: CV IBEAKE

[
CV =\frac{3.69} {15} \times 100 \approx 24.6%

]
—> ST HT A= O = 24.6%

7.2 99fRd ST
T (FTETaT( x (Mid-point) f*(x-Mean)?
0-10 5 5 ?
10-20 10 15 ?
20-30 15 25 ?

« Step 1: Mean fAsTei
e Step 2: SD IREAE]
e Step 3: CV=(SD/ Mean) x 100

& & CV [AUsT 3T ATHAT § Aged U1 § T T & FT-eT TH@l Al oATHT AeTAT FHIAT 2T

8. =T [urTen SfiX o SO ATl & T

HTT THE  TAFTCHS &dHAT Outliers T THTA
Range A THTE FH EIPED

Mean Deviation qA TH( HEAT qeqq



"9 THS TATcHh &HAT Outliers 9T THTT

Standard Deviation ~ HeT THTS 3= Ifarw
Coefficient of Variation gfdera  daT<H EIPER
fAehd:

o CV HaH ITAN TAATHSE AT &, TTHHT (AT ST qTel ST JH ahl AT ||

9. far=rur [uriE F ATH

1. qAATHF AT § TZTTH
2. JTaerd ® =<h g o HILOT AT TH1eAT 6 (oIT ITIH

3. T, SR, fOreT Sfe sreren= ® YT
4, TIT T GTUET HeATd AT T LA TR

10. =T [uris T AT

1. Outliers ¥ THTAT
2. SD U< STETRA g 3 0T 0T ATET Tfaet
3. a7 AT FT A A8l Farar

11. =T T % ATTART

1. fa<fra fFaer: i & e 1 qaqeas deaam|

2. IENT: ICATEH, AN 3 orar ==or # feezar &1 #4791

3. e YT % o AT qAATCHT A

4. YT FTATSIE, ATTAF ST FTE ST FH JAATHT AL
5. I FES IUST T [UrETT AT AT

12. A

= Tt (Coefficient of Variation — CV) T AT THIW AT g ST S2T o FeATd &l SHeh SAET & AqITd H Z9q0Tar
El

. [ﬂ?r:
CV =\frac{SD} {\bar{x}} \times 100
]
o  TAATCHS AeTAT & oI eredad ST




o TTA9rd H ZI<F BT o FTLUT SAT-3TT THISAT 6 ST T AT § T3

faerger! # soe forT “s@<or (Dispersion)” T AT 3000 eT5&1 § faeqa ST SATEAT 34 FT 96T gl TH B.Com &
AT & o0 T q¥E & F9AT TR T79T 9T | THH TRATHT, TR, G, I, T, ATH-gI ST AT
TRt 2T

TG0 (Dispersion) — fAEqa Fuiq

1. IEqTIAT
Tqifersht § wE<r (Dispersion) FFHT szt Tz & 27 % Serre a1 ATRETT 1 AT F7 U Agca ol LT 2|

o  FIA FRIT TIT (Mean, Median, Mode) STTHAT T3TH g1 2|
o ST FAA ST HT g TATAT &, ATh T Al TqTAT (o6 ST SEq & AT A AT HeAT gair g

IRTEIT o oI, IT FETS 6 BIAT & AFT st 70 T Tl &

o TEHAT FHEAT H ATHTL BT 68—72 3 ITH FX T2 &
o T FAT H T 40-100 31F ITH FT 72 5

FET H ST THIT g, AT FATd agd AT | THICT, THIT FT TEAT FHTAT AaLTF g

2. 99T T afeHTIT

2.1 9THETT TRETITE

1. FHTT TE AT & SIqaT:
“q¥oT ohelT SARET FHg H WIAT o o= {=ar 7 FAra w1 71T 817
2. I (Grose) F ST
T ohelT SATheT T % AT T THIT T 21, a7 390 1= 1 e AT T=AT TH0T FgaA Tt g1”

qIr:

o JEOT 32T T FAEqTE AT SHeATa SqTar 2
o L FLMTAT & T ST % A 3 Ed & o 5T 2

3. 90T & THIT

TIEeht | TE0 & YT 3uTT Aufeed &



. 3T (Range):

o HAH HIA HI

o WUHET: (\text{Range} = \text{Maximum} - \text{Minimum})
o ww:éa= 10, 15, 20, 25 — Range = 25-10 =15

o AN gt

o HHT: Outliers T¥ TeaTerF Hagaefier

. ¥Teq {39 (Mean Deviation):

o 3, HTTEAT AT TgAH & AT AL AT HT AT (A= |
o T (Mean & ATUEA):

[
MD = \frac{\sum [x_i - \bar{x}|}{n}

]

o AT I¥, FT WTAT 9T T
o HTMET: Outliers 9% Taaaefier
. a'g}’ﬁ? IEEEG] (Quartile Deviation):
o T & HET 50% % FATT HI ATIAT 5
o ?f:
QD =\frac{Q 3-Q 1}{2}
]
o ®TH: Outliers ¥ FH THTET

o HIHT: Fad HET 50% 9T LT

. 999 fa=«= (Standard Deviation):

o SITEd & YT HIF o AT T A9 AH< IHHT aNHA (HAhreal gl
o A (Population & forw):

[
\sigma = \sqrt{\frac {\sum (x_i-\mu)"2}{N}}

]

o ATH: HEH TEF FeATd ATT
o HMT: Outliers % Fagasfter
. fa==or Ui (Coefficient of Variation):
o TEUT HT ATUET AT, SiHd & AaTd H1
o A
[CV =\frac{SD} {\bar{x}} \times 100

]
o WATH: qAATHS HLAAT H TAIH

4. TEIOT & G

s AT o for fafever o &) #et qeg g faw T g

. Range:

[
R=X {\text{max}} - X {\text{min}}

]

2. Mean Deviation:

[



MD = \frac{\sum [x_i - \text{central value}|} {n}

]

Standard Deviation:

[SD =\sqrt{\frac{\sum (x_i- \bar{x})"2}{n}}
guartile Deviation:

%}D =\frac{Q 3-Q 1}{2}

Coefficient of Variation:

[
CV =\frac{SD} {\bar{x}} \times 100

]

5. 7907 Y fAqward

1.

2.

ST & THATa HT AT
o SHd | | T fohamT o= 2l
it /9T 9 e
o Range Fae 9% A, Standard Deviation FHT AT

. Outliers T THIA:

o Range 3fi¥ SD 9 7f2re, Quartile Deviation I¥ FH|
YhTCH HIA .
o THEYT T HIF gHAT > 0 graT 2|

JAATCHE STETA:
o CV &1 W A9 F5gT o TH07 sl AT §

6. TAILUT T Ag<T

1.

2.

3.

4,

gar it AT awse & forw

o A T AT TATH AR
AEAAT 3T ST |

o HTHTIST, 3T, TaTee i< forar 2T #)
ERIRE RS IEC IR A D LT

o THaer, fasht, ITuTes i AT # oA &1 TqwT|
forarT

o AT % Sl T HATH SATHAATI

7. SEOT T 0T - I

7.1 S=RATT 2T

22T 10, 12, 15, 18, 20



—_

Range: 20-10= 10
2. Mean: (10+12+15+18+20)/5 =15
3. Mean Deviation:

\[10-15\4-]12-15]+\15-15|+|18-15\+\20-15| =16/5=3.2
4. ]Standard Deviation:
{sqrt{\frac {(-5)"2+(-3)"2+0"2+372+5"2} {5} } = \sqrt{13.6} \approx 3.69
5. ]Coefﬁcient of Variation:
EIV =\frac{3.69} {15} \times 100 \approx 24.6%
]
7.2 gfed ST
T f (STLETEAT( x (Mid-point) f*(x-Mean)?
0-10 5 5 ?
10-20 10 15 ?
20-30 15 25 ?
e Mean fAeTet
o SD fA=ret
o CV A=t

8. TUIIT & ATH

. 2T 7 foega fgwor AT g99

. Tafsr |wgt & gaar

. o, 3=, T e erE e § SuART
Risk 3% Stability 9199 H HgTTH

:bb)l\)»—t

9, JE=oT it FHTd

1. Outliers 9% Tagasfier
2. Range AT MD #a fed e 981 fe@ra
3. SD ¥ CV TET § Sfeetar

10. FERT
1. facfr: ffaer e ary-grie e




2. SN IHTadA mﬂl‘ldw

3. fevear: ST o SRt T AT

4. SATEET: ATHTIS, SATTF, TITET ST
5. I FHES IUST A orEr e

11. Ay
TEOT (Dispersion) T =T T # ST % et AT TH=AT F7 71T 2

e HTY 3IUTT: Range, Mean Deviation, Quartile Deviation, Standard Deviation, Coefficient of Variation
o o=, S, F9reT S srEeTe | et Suan
o CV TAATHST eqaH | qaraq

gl & sue forw “ag@ser (Correlation)” 9 B.Com 11 & oI faeqa Aieq G4 ¥ %dT g1 T0H g1 THA
T ST, TICATHT, TR, TIAT, i Tgaaer UM hf fareat

Tgdae (Correlation) — faeqa o=

1. AH T AT

gHee (Correlation) T Hiterhry fafer & fSrEeT SUART &7 AT <4 & 1t 9 (variables) & = dee FT ATIA * forw
BRI

o I IATAT 2 T UF 9T | aRadd g 9% a0 97 68 T a3odT 2|
o TEHAH FI-IATT Tel aATdT, Had dae qTdT g

ST

o Tt ARl % oemae 5 ol T80T § ITH o & I gae|
o T AL S qEA 8 AT 3 Y I2d &, AT g THIHF Ggaae 2|

2. GgHee St qreTyT

1. FATL T AT F AET
“Correlation IT IT IT | ATEF =¥ o = SATTHT Farel =hl [T 3T ASTLAT T 7T 17

2. M (Grose) & AHT:
“arfe ForeT =ai=E AT =g & ToRelt 07 § aREde g 9 gAY IO § ot aRadd grar g, a1 39 IO o9 dgaa
BT 1"

qIr:



o U Ao Heel FHI HTIAT &, FTLT HI A1
o TH HEAT H HTIYAT 94 ¢, IS Correlation Coefficient (r) Fgd 1

3. GgHEY & THL

el T TeAd: T ThTT § aR(1hd [T STaT &
3.1 o & srame

1. HRIcHS ggdad (Positive Correlation):

o F U 9 IEdTl g af TaT T F&aT g

o IETEIU: AAAT HHT AT 3|
2. THRIHT GgaaY (Negative/Inverse Correlation):

o TF U A< &l § dl gaT #edT gl

o IITEL: AN T IY T IUTEA AT (ATEF IH — FH IaTe)|
3. 4 9g4ad (Zero/No Correlation):

o Al AT H T AT way Tail

o =T fY =fxe it FATE R IQ =N

3.2 &Y & ATYTT UL

1. #ver ggEed (Linear Correlation):

o HaY E gaT gl

o TUF AL H IEATH o THIL O A< I a1 § FgdT gl
2. I H{H‘sl'%]' (Non-linear / Curvilinear Correlation):

o HEY TH & ATATL 2T gl

o IEATEIOT: IY 3T T &THaT — e ST § 77y o7farah, fohe =redT 2

4. GEESY FT THRATT

Correlation Coefficient (r) HgHa FT TRHTIT 27T
o HTH HAT -1 3l +1 F == ZraT 2

o ATEAT:
r T AT qgHaY FT THIL
+1 O FHTTHF TeHae
0.7-0.99  IF HFHLIHF AZHAY

0.4-0.69 HZH HHTICHT HEHAY



r T /I TEHY T T

0-0.39  FHSIIT HHI[cHE a4

0 FIE AgHAY THl

-0.39-0  FHIL AH(HE TZHAL
—0.69—0.4 HEIH THTL[HT AZHIL
—0.99—0.7 IF THLIHF TgaaY

-1 T ARTHT qgeae

5. AgHe¥ I )Correlation Coefficient) F¥ fafert

el UM T Hawrad & s aies 81 wa et Mafote 8

5.1 |TEITIOT UT7e fafer (Karl Pearson’s Method)

o T 99 IT 9 Tqq (Continuous) X TE T H&e AT i
. -{3\3[:
[

r = \frac {n\sum xy - \sum x \sum y} {\sqrt{[n\sum x"2 - (\sum x)"2][n\sum y*2 - (\sum y)"2]}}
]

ST

o (X, y)=F0 AT H AT
o (n)=SIE U ATAFHAT I F&AT

fagreand:

e Linear correlation ATY= & forw oa=ay
o =+ d&h HIA

5.2 Hish{de I[Urieh A fer (Spearman’s Rank Method)

o 9 32T ®HTH (Ranks) IT Av{eg (Ordinal) 2|
o TETIHH fafer F1 ITART

- s=1-\frac{6 \sum d"2} {n(n"2-1)}

—_ -



e (d)=x 3Ty F FHTRI & FAL

o (n)=ATATHAL T HEAT
f<raTd:

« Ordinal data % ToTT 3T
o LA IUAT

5.3 gd TuET fafdr (Short-Cut Method)

o Pearson fafer &1 avefrFa &7
o SIS T2 ST | geTHT ((x - \bar{x}), (y - \bar{y})) ferar s
o oS TUET § TRTEF

5.4 3=y fafat

1. Concurrent Deviation Method — STl g« fa=ar=1 &7 39T 3T 10

2. Grouped Data Method — & 22T & form)

6. GEHH % HEgA

1. SIEHT H:

o &AL F AT "y i T
2. A9 H:

o farsft siie fastow == & = "@aen
3. A #:

o STIT AT AT i Hohaant & 1=
4. faram#:

o LTI U T T TiorH|
5. IAWTH:

o IoqTEA ¥ gofta 1 ermam

7. AgHae &% ATH

1. ST HT G ATIAT H9
2. afaeaToft (Prediction) § HETIHI
3. SAHET S SATIHTAF [T F forw Swaref)




8. wEwEe H dnt

HIU-THTT A1 FaqTdT

Outliers 9T IH9T4|

FA I AL FHT g ATIAT Bl

Linear correlation F&1 217 9% Pearson fafer IT=vfy 71|

b=

9. Ay

gHee (Correlation) ZT IT I & (TEF F¥ % 19 Geer < QAT 7 ATIAT B

T THRTLICHE, TR, T, L&, T
q<HTT: Correlation Coefficient (r)

Tqa fafa=t; Pearson, Spearman, Short-Cut, Concurrent Deviation
STANT: ATET, F9rear, 3=, o e =eam

Regression Analysis

U TAT! AT =TT 2 3 “Thavme fFgwor’ (Recurrence/Return Analysis) 9% ST 3000 QﬁWﬁ'ﬂﬂ'ﬁ'@ﬁ'@T
SO § =9 I qYE ATAEIH i Afers g § T3 F7 gar g, e aiearT, 3fagm, T, T s,
T TS, FATAANT, IITZLT, B S FATAIT AT 2|

Tt § e ore 9T faqa o J9Te #3727 &

AT THA [T (Recurrence Analysis): TF fHeq
MEAYA

TR=

TATIRTHA f38WoT (Recurrence Analysis) ST 3f¥ FEATSH & T T ALTAT FLA il Tk ATTHATAT THATF gl TE THATH
T €9 | I FHeATA JT ATAT T THrTaroft F#7 F o1 TR it STt g ST 997 3 97 2grs STl g AT 39 Al
FT T ST S| THHT A ILT YA ST T STETAT FHCh WIAST T THTAATSN A THATAT T TATIHTT ST 2

sreferae T, fasTe, WAt Sie |ATTiored SIaeT= § Yo [T &7 sA79e STRT 2rdT g1 SaTgv & forw, st
FTSITE | QA< &l HrAar a1 e, e #§ TRT &7 Eeraad, ofiT 7efia<y it Tawara Aeer § 7efiai 6 et o

fagor—all of these can benefit from recurrence analysis.

Thgm™ s e



STTORTH Tr2[ooT T ST ST TTO7d 37 AIeTeht | ATH Tol g EAdl =T H T8 SO STui <
AqLTE S AT (Recurrent Sequences) % &9 H @ T4T|

1. o arore:
o HaMTHT g@aT (Fibonacci Sequence) THAHT ITLTH 3T 4G ITEL 2
o THH VAT AT 3 Tl aT il &1 ART AT 5.

[
F(n) =F(n-1) + F(n-2)

]
2. wifewsht X Ter fawm:
o 20T eraredt § HifeThr Aist & o % |y 797 Afes Fatead &9 7 FwiEa gam
o W& A7 (Markov Chains), ZTsH H1S fA8WT (Time Series Analysis) 3 ¥2i® HTehe ad Aed THF
T 3R &l

Feraerae fageror it g
ERRUEEREE N Ak R I D iR

"FOEger T2T ST TEATAT T TETAAT & Tg AT FHTAT 1o Fls HAeAT Fohawl ST ATSHT AT & AT ITeh T T TATIAT
F7 81"

TH T ZIUHI0T F THAT ST Tl &

1. |ifesha IS (Statistical Perspective):
o THH HeATSN & [ALAAT Sl GHTAAT ATUT STT gl
o IRTEL: Tl UTgw ThawT a1 FoRell ITITE T I GEAT
2. o '{F@W (Mathematical Perspective):
o THH UH K AT FGAT H THH qcd AT I9F TGl qcdl o o1 el Tl TLATT 63T Srar g
o = Recurrence Relation FgT STdT 2
o TETEI:

[
an=2a {n-1} +3a {n-2},\quada 0=1,a 1=2

]
Tg FqTAT & T ST A1 Tl &7 A1) 9Y [=HY #3572

ERIRUEEREE R ET R
TATIRTH fraeor 1 Jead: Rt st § T B s awar €

1. |TETr G (Simple Recurrence):
o THH VAT AT HIF Hadl (Aol Uk AT &I qTH1 ¢ (AT F2dT g
o IR FEETHT F@aT
2. |ieTHT gL (Statistical Recurrence):
o HEATH FT HATAAT ¥ Foraeor & &9 & T@d gu AasqaToit f STt gl
o TEATEIOT: WIAH 2T T farauo)
3. HTHIE ATHTT UG RT (Markov Recurrence):




o WTAST FT TRUMH Faet aaATe fatd q¥ [HY F2ar g, sTaia i T @ 9¥ 751
o TITEL: Tk HTHS § AT T AT
4. S Ot UG (Complex System Recurrence):
o THH T FHILH T IAehT MIHT [AHZaT T <@T 14T 2|
o TIRTEL: SATash TIRATSAT AT ATHTIOEE AT T 19|

T e

T T Ao § O € & T qoheieh AT gial 2l
HEAq: T ATHAT (Sequences), F@AT3N (Series), 3T Afeaa AT (Matrix Models) T STETRT gIaT 2l

1. Recurrence Relation:
o THHET STHT FT TUF A (ISl Teal o LT I T 6T ST gl
o YMHT &Y.

[
an=f(a {n-1},a {n-2},...,a {n-k})

]
2. WTHF A
o TE HT HATAAT =9 97q U AT FedT g o adame =22 47 2l
o IRTEI:
TS HTHH AT T, T e AT I sl GATAAT 0.6 3T FIST Hoheae it FATEAT 0.4 )|
3. IEW 0w Aew (Time Series Model):
o ARIMA (AutoRegressive Integrated Moving Average) STHT @ae Ieh ST ZIAT 2
o =AW TU=er 2T i siawrer &1 [AEwor FTeh Ao T SATHATT AT 7T 2

IIANT (Applications)
T TIRTH F3r[ooT T ST s &= | 3T Srar 2

1. st &
o FEiE HTehe T Haer § 9w Ree &1 A
o TIEHIferaT Faaw i e fagmm
ey ST i
o TRl T TAXTEA ST TRMT o TATES 2T T g
o IR FET oo i1 @I
3. 9rHTiSR AT
o AT A T ITHAH TG FT LTI
o IITEL: UTEH hl TN @RI 0l HATAAT
4. FSERGT S wefied:
o WefHT 3T ITFHTT T GTAT FT ATHTHI
o Predictive Maintenance ® S|
5. wTHfds AR i q3iaw:
o HIHH, ATE 3T =T TIHIdS AT HT A TTHTA
o IETEY: fU=er A it ATfer & Ted & AreT 9T wieregarfi|

N




338 9T (Examples)
1. 3T Se1

TfT et =i T Fvd T8 TF 2

[

100, 102, 101, 103, 102

]

T TATIRHA G & gH T SATHTT AT bl & 1o STSAT AT [ohaeil ol dahcl gl

o T qileh:; TUeedT Froa &7 e AT
o IfeeT a4 ARIMA IT HTHT HiS|

2. 7T F @erd
oreft wefier & foger e g7 50 fam & =eret g2

o TR AT ¥ g AT § i GE g T ATEAT 8, T TTSTAT 4T TR 2
3. 3% FrTet]

AT AorT et St & foreft forerer =rea (S g1 1 &%) 8¢ 7 fam o< a=ar 8l
o ZHH TH (A A HT ATHT T Fhd 5

ATH (Advantages)

1. AfesgaTft § Age:
o TXIH 2T ATYTE I FieT & AT 4T H9 4|
2. GHY AT GETE T F9q
o FAATALTH TLIEAT ST FALTeA0T T FH AT
3. T Y&699:
o AT STITRW 3T AAEHAATS T TEATAATI
4. TIH ATIAN:
o Tam, TaTes, SRR, siiT aatawor g+t § ST

FAITaAt (Challenges)

1. eT &t qorEr:

o AT T2 AT AT AYIT &, AIASAATUT STEA gl Tl 2
2. i

o s FHTCH g AT Tearsnt w1 fFgwor w5
3. feyT:

o T VUTIAT agd AT il &, o Tee oo =7 T




4. wifemhrT Humd:
o HATSHAT AT AT ZHIAT 100% TEIF A1 B

et

TR T oor s forsme, STerRreht si AT AaEaT™ § U Tgcqul SUH gl T8 7 Had Yagd gedrsi
T THAN H TEE AT &, qfodh HAST Hit ST ST 3L QT 7 FT § AT G873 2

THE IO 3T AT 7iee S Recurrence Relation, Markov Chains 3 Time Series Analysis {9 &= &
AT ITART AT T 5

THHT Hged Had TATTHTT T S0 A8l 8; T8 T JISTT, SaTe Teree i< i fwior % forw oft wgaygt 81
sia:, oA fErgorr el of 7 & & sgt ded, g o) Wy wgeyet 2, agt sfvard 2

ﬁW! DRI ST TOTA fETT &7 e (Meaning and Essence of Recurrence/Return Analysis) % ST 1000
et &7 Aeqa, AfarT ofi T0% A T&qa 72 @7 gl THH AT, 3297, 7, TFHIY, T I ATHA 2|

TATORTH Tre[ooT =T 3y

TR=

STHONTA AT e UAT TEqAT & § ST Yaqd FeATeH 3 ST F ST I AT F T 3 T9Ta=Teit ' S
AT § HTAF ATl gl TH F9I-F9T Recurrence Analysis 7T Return Analysis ST FgT SITAT &1 TEHT o A9 T8 &
o5 s[aaTer § ST WeATE §2 §, 4 ST AAaST § QgAs ST AhdT @, 31T 3 Ted AT TFT T 2001 Fieeh g9
TirsaTft FT T g

SIS Ta=Y, el Tt &l shiwa, et Tefie it aerelt, 9198 &7 e, 37 T TRT #7 Heaaa—sad a9 § 2 82
T QAU a@ Hl AT g1 TN [T =7 TeATsl 6 S9TeaaT, AT i FAT F7 ALqTT FaT 2

T TITHA AT T A AT

“Tef IO 9167 T 72 § WYeAT AT T: AT, Y “fAgoor &7 o12f g Fa=mr av s7eqa=) o, S+ faraporor 7
T T T5a1 | TT &

“ITATT H AT TSATSN S ST T ALTAT FCh TG AT 19 FIA-HT TSATE T: FI T TNTAAT TG@AT & 3L ST
TiasT | AT THT I Tat g1”

=OH &1 e aTd e &



1. S[A HeATsH HT fAgw:
o T TeT i "eATet it sty i siiw det i aazm
2. TS &t GHTAATSA HT ATAT:
o U STAAT foh FIA-HT AT Fha=T a1 FAle Tl g, AT Ieh AT I (077 &7

= F3Ewr &7 g 3797 § q@EtqgHT o ToHifa f[atm

ECIEREERER N R |
TATIRTH f3oor T Aged i &= § STeRT-37eRT 2raT g1 36 THE AT 3T TRE [efeied 8

1. st & agrae:
o T 2T % YT I TS | g aTeAl TSATSAT T STTHTT AMTAT ST e T
o Targer: TRt weiw fi Frma a1 et TRT i g
2. SITEH Yege S Ao AHir:
o U TATHAT TTEHT 3T AAFAATA Tl TgATA H Hag FHdT gl
o IR NN § Gral il Aiasaaroft Hiveh T@<@rd AT aaTTl
3. |ETYA! H TATET TS &
o WA T G KT Foq BIAT & FFIToh AIAwaaToft o e I HATLAT T Tl 9T § ITTRT 7T ST FhaT
2l
4. I AT YT FT AT
o AT FAGIE, STHAIH FF SAARIT AT TTH{dH TeATaAl H Tad TgaT | Ggaa|

ERIRUEEREE R T R
THOTAA AT F7 g9 G €9 T T ST Fieahia g § 99 95d o

1. |regTr ‘fﬁT@ﬁl’ (Simple Recurrence):
o THH AT I Hadl (Ogel Uk T &7 A1 9¥ [H9¥ F:dT 2
o F:E‘I%TUI': FAMATHT JEAT:
F(n) =F(n-1) + F(n-2)

]

2. |ifeThT GAIET (Statistical Recurrence):

o HEATH FT HATFAT M Forawor a¥ e

o T TR UTEF FIRT IAT il T @RI
3. AT TR W@ﬁl’ (Markov Recurrence):

o WS HT AT et FqH o 9% FHT FdT 2

o IITELU: WA T T OIS aTier 8, T el I1i¥er g il {97 0.6
4. SITEA TUTRAT GAERT (Complex System Recurrence):

o T WA U (AT TeSATHA FT AT

o IRTELT: SATash TRATSAT AT ATHTF A § Fed|




ERIRUEGEREE FME RN IR RS 2158

T ZIEaRToT ® T TaTae (2o SqH (Sequence), S@T (Series) 3T HHATAAT AIS (Probability Models) 7T
AT graT 2l

1. Recurrence Relation (am'aﬁr o)
o HTHH T THF AT {1 fhegel AT ¢ (¥ F2ar 8
o I

[
an=2a {n-1} +3a {n-2},\quada 0=1,a 1=2

]
2. HTHF A
o FquT feufa swierey it warfad FEdT &, A1l T J@oT Tl
o IETEIUT: T ATehe AT HIFH & [AZT|
3. W 0w Aew (Time Series Model):
o ARIMA &fiT 3= Taeileh [qegel ST 3T S{arel &7 faa[uor T Sy T SIqaTT a9t 8|

TR TWoT o ST
THHT ITTRT ATTF &1 | AT gl TS T &1 |

1. = e e
o ¥Ei® FEd, TEhITerar Yae, oY e i
2. wree R e
o TRl &Y AT, TR(T 2T g
3. TR B
o TTHE FAEIT 3T ITHTH TR & T2
4. ShfAafar s wefimd:
o Predictive Maintenance, ol it Tt it wisrarh
5. WTHfds fa=wm:
o HIEW, dTg, T AL Ta|

SR

1. i e

o ToRHT T=ia &t fima: 100, 102, 101, 103, 102

o TATIIAA &[T | SITHTT AITAT ST HHAT & o SWTAT Hd [ohail gl dahdl gl
2. wefed EE:

o 9N e &1t 2¥ 50 fam & = g2

o WIATHATON Fteh TALETT FISIAT ddTS ST Tl 2l
3. =i

o FET T ¥ e Gae & g




et

TR TAETOT T ST FAA SFST T ALTAT qG1 ¢, Aok Tg ARTA o HIGHE AT T TISET T, TITEH FH
FA I FETLAT FT TGl START FLA HT &7 2

g fargor A9 &= 7 oTda qgcaqul —dTg [ gf, TaTee, TThid AsT AT TS| SHERT STTRT
esTaTofy, Tt AT, $iX Ge ug=m & forw R Smar 8

ST fargperor S,
TATIRTHA TAE[WT & IUART

TR=

TR fr2[9oT (Recurrence Analysis) Ta THT fEra[oorTedsh ITaH0T 8 ST 3297 S[AIA WAl olIT 8T & ded &l
AHHHL TAST § ITehT AT ST FHTSAT T SATHTT AT &)

g FEawor [ATHe &= § (i d SUAR(T &, FT T TTH{deh, ATHTSTE ST AT HedATU g ST e T a1
FLAT 81 AT o forw, wew & =9, fa<irr s & e we, Tent a1 e de, a1 el wefite ff meredt &1 awa—
= a9t § qETqAT S ArsET AT F for sdowae [=Ewor #7 39907 T At 2|

1. Fa=i=r & & S9mT
o o 939 o & § sefaeree f2rgeror 71 7gaa sreafa g

1. T AThe S AT Rt &1 g
o QMY T FIHA THT  qTT AL FJaaAdl Lgal gl
o Toser go7r o e & et T efeqas &k Aiasy ¥ 17 & H9Tad SA-A8Td T ATHT AT SATdT
2l
o 3aTgYuT: fReft w2t it Frma wHer: 100, 102, 101, 103 w211 fUrser Gt 3fiw g9y & ream 9% sRret
FAT T AHASIETT i ST TR
2. e wee:
o fAaer i =i deume sifew 7 37 i A9 THa™ T HTEAT F1 SATHT A 6 (o0
T T AEOOT T ITANT F2d 2
o IRATEIOT: GIEHITAT TaeA § 7g TaT TAT SATAT g T3 et "oty o7faeh sTf®ew g ofie wia-f oamha
LRABE]
3. faxite wiefe i ey @iaw fagu:
o ARIMA (AutoRegressive Integrated Moving Average) 3T GARCH (Generalized Autoregressive
Conditional Heteroskedasticity) SIET Tahe(Iehl a7 START T2l e, AT 2¥ A qaT A= aT 3w & ded
Tl THEA ST iAol 3 & oo BT ST 2
o T AISAL | AT T ST 31T IThT TAGIRT FT TEAAT =T AT 2T &l

2. Tareey 3T rfehedT &= & SaaT



TerfencaT oY TaTees a7 ¥ YA TOeTH oo o7 Agea 1ot gl

1. TRTE &1 gAaa (Relapse Analysis):
o HEY, TATAEI, AT Z&T TRTl H FLISIT 1 TTeT ST 90T & a19 V(e Fohar Srar gl
o TH T ATYTT UL A TAT AITAT ATAT g Toh TRT el ST AT FTHhaT gl
o TEATEIOT: FHT AR # Reore & U FT 29T Fileh Tiee? AT § e ATeAT AT T FATAAT FHT
STTHTT T Hhdl B
2. Tt & ik ST=R TS
o IS T qF OTE fiw qderor TR 7 AT Feh ITATE T A 3f< a1 I 71 57 7167 €
o IRTEL: I Foreft TRfT H BT 6 HEIA T 07 ATIH 31 8, T T oo [AE[Tor o AT 9%
AL IgE s T ST TaT TSET J9TS ST T T 2l
3. AT T AGHTT Tae:
o TRt TRT 3 e ST ATed o Tee il GHAHT TR Ui oAt HETATL =07 JISiAT 947 Tahci | 2|
o IETIOT: TFHAUST AT S STH HIEHT TRTT o o7 T Torae (a2 oor srae s g

3. SSftfAatar s weftardt § ST

THRFRAT S SR 7y & T f3rawor &7 Y9097 Predictive Maintenance (TTHTT STETE w@<@Ta)
CARLE

1. wefie i Tt 1 @A
o TRt wefie % forger Tt Ta7 7 stemae ik Ay # G9Tied fErerdr T SIqaT R STt )
o SETEI: AT Fie Hefie fger a¥ g¥ 50 fad ® @ g, T T uae {ara[wor & ey 9% Taand i
TISTHT FATS ST T T 2
2. ST THHAT FT ATHA:
o ITUTET ATSA H TohHT ITHRTOT h SATEAAT 3T THT-THT TT B ATAT GITAT T TGO Fileh IeqTaA
TeAAT FETS AT Tohal | Bl
3. I T STaH Yee:
o AT Tgeaqur HefA<T # fAReAar & S ATl STEH HI FH FLA & ([T TATTAT [ T0T FT T
TR STt 8l

4, TS AT S A9d SFagR § ST
T AR AT ATHTISTS TSATA T AT T TATHe Trgwor & 7reaw 7 56 ST aehar gl

1. SYHAITHT SAqgIL T eI
o UTEH et IcuTe &Y Fhaet ST @dedT 8 37 ®F-7 IeaTal T 7T Tfere a1 St 8, THaT a3+ o
STAT Bl
o IETEIIT: YUTHTHS AT S-FHITE FAAAT TTZH TT FT AL TN FT AT ABT T AT LTI ST
2l
2. AT FeATll &l Q@qAT:
o AT TIUTTH, ATHTSI SETAd! IT STHHEAT § YT FT AT Fileh AIAST o SHTAL T AT AT
STAT Bl
3. fRrear s WA § ST
o FTAT o TR S T T TFiRT & sreag= ¥ forar Aifa sie srfmrg foreqor st a=rs ST gt 8




5. IThfdeh AT S agia<or § SqINT
TR ATl 3T TATALO 1 TRadet & ST ot TR fagwor & fFar ST aehar 21

1. HIEH iR STqE &7 ST
o JTST, ATIHTA, THI T F1E & Teo & AT FT AT Hif FATAATC [T S S g
o IRTEL: TRt FUT o HIAH ST T FLTAT Fileh STl T hl ST hl AT
2. S-AWATIH 3T TATACONT ST &T:
o &Y, SATATHET TTATaTer oY THaT €< | TRadd & Ted &7 a1
o THY YT TG 3T T fAhTe it AT a¥TS ST TRt 2
3. ST s arifeufas sreaa:
o FAEAT T SF-SIq =l SATETAl, IThT glag 3T T T oo
o IaTgLer: TRl SIS H 99T ATl & [ALIad] Gad 7 AT FHT T 0T

6. TAAT STATRT S ST qTEE H START
TATITHA (ST sregfae a7 Fse o wefiq A= & off 7gcaqor g

1. 37 Y2 &% T R
o Toreew A, deash Stheh 3T STANTHAT AR § THTHT T T IqT T & U]
o IETETOT: AT o & eETast i ag=T
2. TEA HHIT SR Q@iqa™ At
o To=, T-&iwH, ol 19w q@iqa™ & ARIMA, LSTM 3fi% 3= #ie|
o ¥ Wi IO 22T il TAGRT AT dee T ITART FT AT FLd Bl
3. TarwTRer six e ey
o TETHI TehI¥ ¥ S-HIAH q12ed § STARTHAT % (Ul AT & AT IT T AT IT hee il
[

7. A ATAGT e ST

1. AT i w1 A e

o TRl H ATATATA T T TLTAT Fleh THTS TRl ATSTATSAT 3T Sfthah [HI=07 # |
2. O A yEei g

o Taetzat & waedw, &7 % FAT ST T T T LTI

o IETEI: fehehe AT Geaie § FIATET &t W ¥ S =l FTET T SATHI
3. T T SATIRT TG

o T SATTET, THEATSN Sl FLEAT TSATSAT % ded HT g

o IETEIOT: YT o FTL-aTE 3 ATl &A1 =l TgAT|




1. gfRHTIT

qggad (Correlation):

o TE T AT T F AT =L (variables) F = Ferer FiT fReT AT &1f=F T /TOAT B

o THH I29T g AT ¢ [ ST U =2 F@aT AT FedT &, T TaT 9 hF T FaodT &l
e R Cov(X)Y)

2. {&T AT
farQroar TgH« )Correlation) T TTHT )Recurrence/Return Analysis)
e 329 REREEIEREE IR ToReT =reAT AT ST T g el aHEr
ST W &N fafersr =21 o= wgday- et e =7 AT e F AT Ted
TR THARTLTCHSE, THRTUHT, LT T TAXG (T, AT [AG I, ATHE ST s
& YA T 3T afaegarft F fore gige gamT aferegaft s o At % forg gt sterae

TR SATeT TgHae T )Correlation coefficient) THAXTIIT THIFHIIT )Recurrence Relation), ET5H HEIW, ATHIT =7

T HT THC A T FIAHFIAA S2T- qHY) HFAT-Time series) T ATHA ST
wiesgaTft 7 whfa ga¥ 97 92 sremha FA IHT =L 3 o e 92 et
el - qTIATA 7 ot o f= agaay

e T AT & [ “Tgaae ST TA I | {qL” T¥ T 3000 1631 T faeqa, Rgwumars $ix Sargw afgd
A AT AT ST | T <A Terh, SATagTia Sl THAT § S q<ieh & fergm

Tega el 3 TAITHT | a<: T foeqa sreqaq
TR=T

T ST AT & TeTAT § &1 TG ST FAFIE TN /0 ST ATer FifeTehir oY fEaooeas ST 8: agHey
(Correlation) 3T YA (Recurrence/Return Analysis)| I AT T AT AT ST T ATEAT FIA H TZTAF
BT &, SATehe T 22T, AT, ITANT ST SATEAT & Ll H Hged o1 a< gl

TEEa T TATITHT HT AT Ha THAHT Aol 5; T AT S FAgwr % giEwr § «F w1y =7 7 fT@rs ar gl
STafeh TgEa e a1 AT AT A2 % o1 Gael T LT higd Hal g, T Rt =92 % Qg ded i qrasqarft
T AT ZraT 2




TH G H gH T QA1 6 o1 FdAL FHT GICATYT, IO ST, THI, IIAGL, ATIART AT ATAGIF Aged died

fereaT I gu=

1. Rt

1.1 §g44 (Correlation)
Tgaae T 37 AT STfar =2 (variables) F = gerer T {97 3= AT T HIIAT 21 THHT ILT Tg ATAAT 2T g FoF

ST o A AGeAdl g, A1 G 9L TR TR T oAt 2T 2|

. e = Wﬁm‘r%aﬂaﬁ%wa% AT I8 AL THLHF g AT ARTHF?”
o  FITHIT AT AZHL IO (1), e 919 -1 F +1 % = grav 2

o (r=+1)— 07 GFIHT qgaad

o (r=-1)— 0 THHT qgaa e

o (r=0)— Fc Agaae Al

SATE:

o TTIHTT 3T T o T T ATAT| THT @4 I d%h il (a0 T@dl § — TR dgaadl
o UETE H GHT AT TLUAT H dF — I AT TETE | AT 3 o7d § — TRHT qgaadl

1.2 SO (Recurrence/Return Analysis)
THOTAA AT 7 32 et =2 AT oAt % g Fed i AiasT T €HTeaar 7 2799 FeA4T g

o & AT “FAT I8 HeAT wiaeT § QI Ged iy a¥g agaruie”
o THH T FT GHIA-SEAT (time series) LT T STaT 8 3 freger de & srem< uw Wiy &7 1w s
ST 2l

SATE:

o T(E T Frua fser ai= 3T /100, 102, 101, 103, 102 T SATawmw= fHgeror w3 snret frag fra«t ar
RETIIS
o Tt wefim & e 9 g2 50 faq & @t g2 — afasy § &7 @t g & J9maer 2

2. 3297 X T&F Fax

frorear g« (Correlation) TAT AT (Recurrence/Return Analysis)
ARIEEEIPER R ek o 8 <
T 3297 et = AT AT F A Ged F ALqAT {7 Afaeaareft
22T FT THR EESQ?FQW 22T (Cross-sectional TET-EAT (Time-serics) AT ITFT 321
B A —— TEHY UM (Correlation AT AR (Recurrence relation), ATRTE =, ZT2H
coefficient) s At

qEsgamit &1 AL =¥ 97 Sremia Faer IHT T & TOgel e a2 remia



reroa g« (Correlation) TAT AT (Recurrence/Return Analysis)
YT

T HARTLICHE, TR, T HTLTYOT, HTTETH T, HTRTd ST, STt ToTTett
T ITIWT HAL TEATAAT S AT AATAT T T ST Lo fHeror
SR TTIHTA ST faehT, T2Te 37 ofF Tt feed, wefie &t e, /ey e

3. forfer gfor

3.1 qgHeY

o TOETT =Y H;

[
r = \frac{\text{Cov}(X,Y)} {\sigma X \sigma Y}

]

STal Cov(X,Y) = X 3T Y T Fgfa=¥0r (Covariance), 31T 6X, 6Y 37 ATHH A=+ (Standard deviation) gl
o IErFHT AW +1 § — T RS qg6ae
o AR FHW -1 § — 07 TRTHF Agaae
. a‘%r=0—>aﬁ—§ﬁ—e’raﬂ‘§f

3.2 T

o O ZFTOT H T8 Recurrence Relation IT Markov Chain 3 &7 # =7k {3 ST 9/dT 2|

o TETEIW:
[
an=2a {n-1} +3a {n-2},\quada 0=1,a 1=2
]

o ZTEH "W A ARIMA, LSTM TR I 2T 3iT SIaerel & ATLTE 9T AiarsTaroft Fd g

4. TR

qEHad & THI

1. FHHE Ggaae: TF 97 9¢ df ga7 9 921
2. AHAHS qgaa e UH 9% 9 qf A< ¥l
3. T GgHe: AT T §IY Al

TR F THIL

HTETOT GG (R ST AT el U 37 37 |/ 9 e
. iR Qg 9TaET i foraeor a7 arearia)

. AT AT ARG AT et aqar fRerfq a7 [
. TR JOTTelt QAR FE HTTh! 92 ST T

-lkwl\)i—‘

5. ATIANT S ITART



5.1 GgEad & ATIAN:

foT: w2t ofiT HTehe 22 & o= 9a g

foveaT: sreras TwT ST ULreAT S|

HrEw s ara|Te e O & o
Tt s afaT it e si forem ==

5.2 T IR & ATIART:
o vt e sie wfasy iy fima

FATES: AT T TAE A A ITATE AT

TSffRafaT: wofier &t @t 3fiT Predictive Maintenance!
T AT 419H, T8, THT Ted|

ST TEH: ST2H |, AqETHS qied, draTes! T2 |

6. STTELIT
i

o THHIATH 10 FHATIL T 2T
o TETS T qYF (F<) T ATH 37

T T (52 ot
A 5 80
B 7 85
C 3 70

o HEHEY IO r = 0.9 — AT THLHT TZHGH|
ENIRUECE

o ToRET === Fr F9a: 100, 102, 101, 103, 102
o IS e % g % et faF & a1 SIqEE: 101-104 % Fi =)

7. g faE)

1. 9gHe" — “FIT AT A9l UH-gHY & AT Faedl 52"
2. WA — “FAT A FA I T Tt Tl FgTu?”

agaay H WEsgaroly g =A< I AETRA 2t 8, STafh T v § sy Haer SH =< F g fedt o< smaria grar
El

8. fAend



AT § Fgl ST Tl & [ Ageae 3 TAITHT QAT gF ST [AG T Ageaqul STHI 5, ATk ST TEHI 3T
32T AT g

o TEHEY: I AT AT H ATYF = F A1 qag A TG FT A7)
o TR FoRET et AT A F AT Ted F7 Teaa S Afasgarft

T Tl SUAN S-H=rerd i s, wiasramofy, Torifa fRator sire stifersm geige § fram St aear 2|

Tae] T ATEd & 1o “TATIRHT GHIHT (Recurrence Equation)” T ST 2000 T5&1 T faeqa, AfemF siT
SETE qigq oG JATE 3T ST 28 TfAToT, o e, YT, ST, SRt $iv faredqa Iargeer orfae gi|

T TORTHA AR OT: TTCATET, TR S S IANT

1. 9=

ST TORTHA FH T (Recurrence Equation)WWT,WTNWW&WW%WQ@'WWW
T GEEAT % | ST T T TEHT 81 =8 Qg iy aisner off g7 ST gl

AT fersTe, 7T, Feges o, B o ST |, ofFd aeTs 997 & 97 9aad aral S@dr a7 o hd o
ZIE 2T &1 UEY araearett o7 fargror s & forg Jefrosma aefisheor sted STt 2 8l

TTLTIT oTsa] |, AR IS F@AT (a 0,2 1, a 2, \dots, a_n) g, qT IHHT TATITHT THIHLT Tg FqTdT g % (a_n) foeer
AT (a_{n-1}, a_{n-2}, \dots) 3 ATLTT I & 7T grar gl

2. TR geewor Y qfemeT
g

T T THIRT 9 O Haer 8 ST FoheT ST & o Haed il Ieh (9ol Uk AT STTerh Taedl % ATeqH T
I FLAT 2l

T ®9 & =7 T8 TR forET ST 996t 8

[
a n=f(a {n-1},a {n-2},\dots, a_{n-k})

]

SELE
e (a_n)=TqAYT T
e (a_{n-1},a {n-2},\dots, a_{n-k})= foee e
o (f) =7TE IO el ST =t T &7 aq9TH 719 § FaeAdl g




e (k)= I FT %W (Order of the recurrence)
SETE:
1. HTETIOT IT-FHHT ATHA:
El_n =2a {n-1} +3

]
o TEf (a_n) TU=e TF 919 (a_{n-1}) 3% Ruwi= 3 92 AT #7121

2. FAETHT T

[
F n=F {n-1} +F {n-2},\quadF 0=0,F 1=1

]

o HF HEAT U TUEel a7 9E T &7 A0 g

3. TATORTHT FHIEHLOT & THL
T TIRTHA 0T T&Aa: qTETT (Linear) 3T AX-AT&T<0r (Non-linear) Y&1< & 2Id 2|
3.1 GTERY 3@ FA19HT )Linear Recurrence)

o THH IGATT HEET qEadl el T L& GAS grar gl
e YMHTT €Y1

[
an=c la {n-1}+c 2a {n-2} +\dots +¢c ka {n-k} +f(n)

]
STt (c_1, ¢ 2, \dots, ¢_k) F*uxia g 3% (f(n)) FIs HFerd AT R0 g 9T 2|

ST

e Fibonacci: (F n=F {n-1} +F {n-2})
e Arithmetic progression (AP): (a n=a {n-1} +d)
e Geometric progression (GP): (a n=ra {n-1})

3.2 7%) GremR9-Non-linear Recurrence)

o TAATE T qEAAT GEEA1 F AL T IS 72 T4 F2ar 8

. S
2[1_11 =a {n-1} \cdota {n-2} +1

. {ogistic map (population dynamics):
7[4_{n+1} =rx n(l-x n)

]



4. ¥ S LWF 9 (Order and Initial Conditions)

1. %" (Order):

o TR o TOEe hde 719 Fq9Te 7T &1 [Heiia #3d €, 39 9 Fgd ol
o SR Fibonacci S@T T ¥ 2 & 1% Tk weat foger 27 qaegt a¥ v 2

2. AW oTat (Initial Conditions):

o THORTHA THIHTOT T g F2A 6 (o7 e A1 T9TF 21 ol
IETEYOT: Fibonacci & (F 0=0,F 1=1)

5. TSI GHIRTOT ST THTHTT
5.1 grgror Haw ghimET

o {391 =7 T homogeneous linear recurrence equations T THTETT TfEFAT characteristic equation 3 TTETH &
BRI
° m:
[
a n=5a {n-1} -6a {n-2},\quada 0=1,a 1=4
]

e Characteristic equation: ("2 - 5r+ 6 =0) — (r=2, 3)
e YTHTT HTAT: (a_n = A\cdot 2n + B\cdot 3”n)

e A S BT AT ot & ST fhr Sar 21

5.2 #grereor Hew gdvraa-

« Logistic map, Population models 33|
 HTHTT &Y ¥ iterative AT numerical method & g AT 1T 21

6. SOV FHIRLT & STTANT
6.1 TOrT S FE< [ATT7

o Fibonacci, Pascal Triangle, Factorials =T {2 T ereqa|
« Algorithm Analysis: Recursive algorithms & FHIT JETdT T AT
o IRITELU: Merge Sort AT Quick Sort & THT TTEAAT recurrence relation FTXT 2 T 1T 2l

6.2 fa7 3T sreforer

o Stock Price Prediction: TOSs(l FHdl U2 STLTRT ST HIHT T SATHATI
« Portfolio Analysis: 3¢t FT wiasTaToft Al
« Interest Calculation: Compound interest F recursive forms|



6.3 @@= T [RfFar

« Disease Progression Modeling: TIT & Thefel 3T @led & de|
« Patient Monitoring: TSI & FT&q0T ¥ q (Iﬂﬁ‘l T STTHTI

6.4 SHRIRT i Tohadt

« Predictive Maintenance: Hefi &t @I &7 qATLHTHI
e Signal Processing: Time-series signals T 31‘-;1}5&?5 g

6.5 STFlaF fA=T7

« Population Dynamics: Logistic map  ATEIH H SAEEAT T
« Ecosystem Modeling: SSIT{I 3T H&aT T FHATIAT TEI

« Weather Forecasting: TTIHTT ST 9T U FT AR HH T

7. Farega SaTgew

gL 1: Fibonacci Sequence

[

F n=F {n-1} +F {n-2},\quadF 0=0,F 1=1
]

n=0—0
n=1—1
n=2 —1
n=3 — 2
n=4—3
n=5—-135

I3 2: Arithmetic Progression (AP)
[

an=a {n-1} +d,\quada 0=5,d=3

]

e n=0—5
e n=1—-28
e n=2—11
e n=3—14

gL 3: Logistic Map (Population Model)
[

X {ntl}=3.5x n(l-x n),\quadx 0=0.5

]

o Iterative calculation ¥ 3TRTel F¥0T T HATATET HT ATATA

8. TIIRTHT THIHRLOT FT Hged



1. wfasTaTt:
o Tomer Ter 7 wiasy it Rafa 1 srqum
T A=A | GEEar:
o Recursive algorithms 3T FHEATSA FT step-wise THATHTAI
. TG v f[wior:
o Wi TEwam, fa<ia feer, TR1 gaam)
. T 3% qTTRr e § #iefer:
o Population dynamics, STaT TET, ATHTSE T RIAT

N

(98]

N

9. Ao

TR FHIHOT 10T S =T 7 Ua (i STARIT ITFT 8| T8 YA ST ST I ATAraarofl, ST
T Si T AwTor it AT yeTe At gl

o HTETIT T THIHIIT T T T TLAIAT Fd 5
o F-FTHTOT 3R ST TOTTAT FHIHLOT ST 37 AT HeATsH T STIHTT A | STAR(T 5|

T AT 91t ofie It wiorehiar Aot & Areay § IO rH T TH <07 aTeaiesh S{a T THET3 T T919T
T&TT Fd Bl

farerger! amT =red € o “Id i O (Recurrence Coefficient) FT TR& T2 TTHT 2000 STe:1 HT faeqd wa
AT TFAT ST TEH gH qTTT, STTOrT S, YahTY, Trwa fafer, STTeor, ST T i SATagliF g aedqe &
EEER

S MO TR I[OTT4h T Tiaha: A, fafer sie s

1. 9=

T TOTHA 0T (Recurrence Coefficient) et THI-H@T (time series) AT SITHA H Tg TTIA AT e g o et 227
foig T wieresr § g ATell T (recurrence) Fhat §ATEAT & AT Feq (T TH FH9-FHT SATETRITALT TOrTH

(Autocorrelation coefficient) & THTT THAT JTdT |
AL 731 H, T [T Tg FaATaT ¢ o6 (e AT &7 ad87= 719 9 ha=r w1e 2
T TORTHA UM 7 ST fam, wiew e, s, SShfAafar sie Ser s S &=t #§ =m0+ &9 9 36 St 2

2. SATITHA 0T hl TICATST
AT



T TORTH (0TI ToRefT S o I 9aed 3 S9e (U8t 9a€ & &9 9g9ed (correlation) it H&AT 2|

T & &, T et T9a-@er &7 ({X_t}) F&T SATT, a7 n-FTe o o7 TR IO (\phi_n) TH THT H
ERISIRET IS

[
\phi_n = \frac{\text{Cov}(X t, X {t-n})} {\text{Var}(X t)}

]

]

ST

o (text{Cov}(X_t, X {t-n}))=aqHT 3T n—‘il,\f:!c T T Tgfa=0 (Covariance)
o (text{Var}(X_t)) = FHI-EAT & fa=9a (Variance)

er fa=m:

e (\phi_n)=+1 — U7 FHRTHF AL

o (\phi_n)=-1 — U7 THREIHF AT
e (\phi_n) =0 — FTE TfaTHT 7T

3. THITHA OIS T Agd

1. YA =T % Fgwor:
o IE FarTar g T Tt Ter fog &t Meelt fufa iy &t foh g8 @& Tarfad wdl 2l
2. afasaTeft s wisf:
o Tt ao=-4ae, 7w 221, T Rered Gee ofe 1 qaiqam|
3. foreew sk aefivdt & ST
o AT FT GIET HT qATIA, ITATET THHAT FT SATHAT
4. IATATEAE:
o ETEH-HIGN AiglelT, ARIMA, LSTM ST predictive analytics 1

4. SO SATET AT g

4.1 SAETHIRAAT (Autocorrelation) STETT
TATOTA I[OTTh AT ATHRALT T TF (@G0T T 2|

n-step Autocorrelation formula:

[
\phi_n =\frac{\sum_{t=n+1}"{N} (X _t-\bar{X})(X_ {t-n} -\bar{X})} {\sum_{t=1}"{N} (X t-\bar{X})"2}

]

SELE
o (X _t)=FHI-HGAT FT AT AT

o (N)=7%w 22 fdg
o (\bar{X}) = THA-FEGAT FT &



Tg T T ATIAT & T n (@0 & a1 2T 1 fohaar fBeaT sraet foeett Rafa & f=r @rar 2
4.2 IO M S T TORTHA TH IR
aﬁﬁﬁrw-%’[@w T AR(1) TTET (AutoRegressive model of order 1) feraT ST

[
X t=\phi X {t-1} +\epsilon _t

]

\]

o T (\phi) = TATIRTHT 0T
« (\epsilon_t) = eN¥ (Noise), fSEeT 3f¥ 0 3T variance (\sigma’2)

TH IS ¥ (\phi) HTer &7 THF-F@AT A TAadT (R9Td o THTG T F977qT 5

5. TATIRTHA [OTTeh T TR

5.1 o7 T

1. 308U FHF-F@ET (X_1,X 2, ..., X N)I|
2. 3 A
[
\bar{X} = \frac{1}{N}\sum_ {t=1}"{N} X t
]
3. n-step covariance IREISE

[
\text{Cov}n = lsum{t=n+1}{N} (X _t-\bar{X})(X {t-n} - \bar{X})

4. %HTFT IGEICE

{text{Var}(X) =\sum_{t=1}"{N} (X_t - \bar{X})"2
5. JIW IEEAEE

§phi_n =\frac{\text{Cov} n}{\text{Var}(X)}

5.2 F=TETT

AT AT T JE@ar: (X =[2, 4, 6, 8, 10])

1. ¥
(\bar{X} = (2+4+6+8+10)/5 = 6)
2. l-step covariance:
(X 2-\bar{X})(X I-\bar{X})+ (X 3-\bar{X})(X 2-\bar{X})+...)
((4-6)(2-6) + (6-6)(4-6) + (8-6)(6-6) + (10-6)(8-6))
((-2 \cdot -4) + (0 \cdot -2) + (2 \cdot 0) + (4 \cdot 2) =8+ 0+ 0 + 8 = 16)
3. Variance:
((2-6)"2 + (4-6)"2 + (6-6)"2 + (8-6)"2 + (10-6)"2=16 +4+ 0+ 4 + 16 = 40)



4. 1-step TATIITHT IOTTH:
(\phi_1=16/40=0.4)

TH THTL, 2T H 1-step AT T TATT 0.4 2|

6. FATS e T F T I

1. AR(1) WiEs ToTia ((\phi))
o A fUger UF A a7 AR
2. Higher-order AR HiEeT
o AR(2), AR(3) afa:
[
X t=\phi I X {t-1} +\phi 2 X {t-2} +... + \epsilon_t
]
3. Partial Autocorrelation (PACF)

o FE n-step FT ATEATAH TATH THFTAaT €, = F FILTA F T FT ZETH

4. Sample vs Population Coefficient

o Sample coefficient FT< =T T H TIRT AT 14T 2
o Population coefficient T¥ FEreed IT FHT H@T & o)

7. SITIART

7.1 faw

o T fed, qar A 3w, faer TewferT #1 g
e ARIMA HiEa # (\phi) T STANT Aiasaamoft % form

7.2 Fiew @17

o FTIET, ATIHIA AT /AT G FHT @A
7.3 @TeT

o T Torem, wdhen &t Rufa 1 atsa
7.4 §ARIRT

o T FT GIET, ITATEH THAT FT ATHAT
e Predictive Maintenance & forT AR(1) T AR(2) Az

7.5 22T A5

o ETEH-HIES AW, anomaly detection, recommender system|



8. STTEUT: ATEATAH Siia

a7 et gofier it &fFer Seames 5= (X =[100, 105, 102, 108, 110])

—_—

Irad: (\bar{X} = 105)

2. 1-step covariance:

((105-105)(100-105) + (102-105)(105-105) + (108-105)(102-105) + (110-105)(108-105) =0+ 0 + (-9) + 15 =6)
Variance: ((100-105)"2 + (105-105)"2 + (102-105)"2 + (108-105)"2 + (110-105)"2 =25+ 0+ 9 + 9 + 25 = 68)
4. 1-step (\phi_I =6/68 = 0.088)

o TR | 9qT FaT g fo gofte it Icarae et | g {7 w1 g9ma aga #:9 2

(98]

9, ey

TR T THA-GAT S STTHH T AT TATT ATI S TESTGT T FT AT STHL ¢
o IE IO Farar g o foeer 7Tt &7 aa|9m e sy 92 fhaaT a9 21
o ARIMA, AR, 3T 377 ZT2H-FLIS Hige THT IO T2 ATLTT 2 gl
o AT o=t o ST o, wmresy, SShfaatarn, @ew &sm, S s

Ve VAT ST AISTONT F T IO AIASAAToM, TS FHATOr i ST e § 7 d 9ga 2|

forerspet! =T STt Soft T YT (Time Series Analysis) T 372, IZ9T ¥ ITANT fawa® & q7=1d 2|

1. FTT A9fY T o7f

FIA AV (Time Series) g ST FTAT ZIAT & ST AHA & ATHA H AATRAA JIAT &, ATAT THET TAT AT AT FT GHT H
T FAITATE &1 (AT 37T 3l

T AT T FAGWOT (Time Series Analysis) 78 TRIT & Rreeh ST 30 YoY% 2T 1 THEAT, SATEATAT T
wiersaTft & forg wies 3 STar )

I MRl A

“FReY =TT I AT FT GHT F AT TEAT BT LTI

2. 7T SRt Ter Y Pt
v Aroft e Fereferfa Fraremt S 3

1. 987 TFHHA (Time order):



o T HTFH GHT & AL AT 2T 2
o IRTEL: <feeh araTe, urfres farsh, it aut)
2. @IAr (Autocorrelation):
o AAHTH HIT A (U=el A9 92 9497 g 2l
3. %ed X WgfT (Pattern and Trend):
o T # At tedt a1 yafxy T #r et 81
4. WYGHT I (Seasonality):
o T FeATU R & AT AL I IIL-a1< gl gl

3. &1 At fagwor & ST

1. Ye qgameT:
o TaTH T Slﬂﬁ'T (Trend), HTEHT T (Seasonality) 3T A= AT (Irregularity) T 9aT ST
2. afasgaTuft (Forecasting):
o Ol ST & AT U AfaeT & AT H7 ATAE
3. YT qUETYT:
o IoqTad, fasht, ®raw AT i AT § gl
4. SAfAFtAaars w1 g

o SIHHIY Sdl-Agld Eﬁ"{aﬂl"l T ITHT AL THAATI

4. w1 oY fAgwor & =Tew

1. Y9 (Trend):
o WrHsTIeT faer ® gl a1 FHT|

o SaTgYuT: fReElt FueT Y fasht ® wrer-ge-aTe giEl
2. WIEHT 9T (Seasonality):

o @Y, WIE, WHTE AT & % 4R I |

o IITELUT: TRYAT § o T farsht srfersk g
3. =% (Cyclic):

o od AT F IATL-ARTE, ATAA T IL T =761
4. AFAT F=F (Irregular/Random):

o AUt TaATy AT 9T (Noise)l

5. FTeT Aft FAFYTT F TR

1. FUiATeHS AW (Descriptive Analysis):
o ITH T HEHT IUTAT & T2 T qIT
2. gaiqgAT (Forecasting):
o AT F AT FT ATHTI
o T HIaT TALS, THRATH LTI ST, ARIMA #iEd|
3. gifeHiT AW (Statistical Analysis):
o Tggad (Correlation), THURTHT (Recurrence), AR |




6. 7T Sy FXET 37 AT

1. fa=:

o ¥l ATehe, HaT AfHaT 3w, faer Fsmm
2. g s fasf:

o ot qatgam, 7 wagm)
3. wrew fFaEm:
o ATIHT, T, FTE, THI FT TA AT
4. ST

o TIRT Herre, TEqaTer | S St /T

. SEINT ST SN TaT:

o IoaTe ST, AT H Predictive Maintenancel

(9}

qEq
et Aot FRAFEor FHT-sweaTa 2T AT FATIE steaa ¥ wiasarfy F T e 2

o TE T H Ted, yghy, AIEHT T ST AHATHT Tedhl i Tgo17 FHeaT 2|
o THHT ITART fAw, S=T, WHEw, waresy ¥ s & f&fesr &= # forar srar 2

_,

faeget! AeT fAwaTe § aH0eAd 8 HT AVt H7 AU (Time Series Analysis) FT HE|

1ot Sufy &1 fageor #1 7

wrer Aofy FAgeror fReft off Fwg-smama 22T (Time-based data) T T3 T T TRAT T THHT [T 29T @A ST
o wfasT it TGl ST Ged AT 9QqT T S| THHRT Fgd His grohIvll o FHAT ST TFhaT gl

1. wiiasgaToft i< TSET a9 § FgrEar

o THI-HEAT ST HT LTI FLh H WIS & ATAT T AT T T &

3T
o ot @t i fosft Tar 1 Ao — srrer wE iy e 7 srqm
o HIFH 2T FT & — JUT 3T ATIHT T TATTAT

REACE
LRI E R FRE

. g o\ o\
o TETYAT FT It Fase
o  IITEH FH FTAT




2. T iR gy i qg= ™

o T Foit fageor ey @ Rt wafat s et Sem wwar 2

o IZ EH FATaT ¢ T HHA F 9T 2T # g, FHT AT FRAar R T B
. SR

o Tl HThe HT AT — g1 i oz wrehe it ag=m=

o TR ST — FIFHT fasht =3 &7 uar

e

o IETT T ¥ fAaer Ao F foro amieei=
o HEEATH FT QATTHATT 3T HETT

3. RIGHT TATF (Seasonal Effects) HT 987

o FEg TeATe §HF & FafAq siaae = s AT gl
. TTETEIW:
o WA § o 77 &2 U i fashy srfern g
o TR HISH § SUHITHT @ T F&AT

e

o HIFHT Fef & ATHT ITITE ST FEawor ST T3 FedT
N s O\ A . .
o TF AT Tl HATHe H Ha

4. FTITHATSA ST AFTHTRT FSATSN ht TgATH

o TAHI-HEAT FHUT § TH 2T F FHTHT IAT-FRTT AT ST (Noise) TEATT Thd &
o IITEL: AATF (olehl H Rrerae, wefiadt wiermw, T waia

o HHET & HId HT TAT AT
o STYTARTAT ST ST LT TTSTAT FTATHT

5. fa<itar s =T Qi § agrar

o T, TG, [Haer, 0, SiY ST ST & [ a9-HE@dr 9% ShTd gl &l
o IITELT: ARIMA RIS AT TAIRHA (Recurrence) T ITFRT ek TIASIATU|

T



o TS ST SITEw yaeT
o TS ATTHAT FIAT 3T THATT HH FHLAT

6. SATAH AT THATHT AT | TR

o TITEAXT, HIEH T, FTE ¥ I2URT | SATHTT & o7 THI-@AT Tgea ol gl
o I

o SAETH TREdT HT HALAAT

o TIT HefTa 3T T 227 &7 fAgwor

o STUATEA ST FefALT 22T F7 TqHeA

e

o TEH ATHIT ST AT
o eT-areTRa i

7. AL AT S ST q1EH § ITAWT

o ITTEH-HIES 227 fAgwor Al ST ML HiEToRT #T e g

o AfasIATuft T ATl Hie (Forecasting Models)
o Anomaly Detection (SIFTHTT 2T FT Tg=TH)

T

o T (Aol o | wETEE
o  ATAST AT TSATAT I TATTATIHT FHLAT

8. §&8q H Hg<a

TfesgaTeft 3% AT =HEaT, Icates, A, /e, ey ¥ Ao
Yat ggaT: ToT § oY wafra s #ieet Ge &7 emam)

ST werer: Afafaaarelt s SETHT= JeATsl st IgaT|

T ST SAqHeT: HETeas, fRaer siiw I 7 AgFa|

ATTAH AT STT-SMETHT ATHATT ST it 7T

ST T Hefie AT i swiereaaroft giee & forw s

A o

At

T it &7 AT sEEr, e o 39T § g o, Tesaarit T 3R OIS S9 $T U J@d Tgedqor
STHIT 1 T ZH THT o T TT % AAGIE I GHA, T I8 i qgf (Mg A4 § T&H JAT4T 2



1. Frr A9t F TereeF FT o1

FIA AV (Time Series) g ST BIAT & TSE HHT & ATETT AATEAT AT TAT 2T
FHIA AV o Hoeh oF T Th ¢ ST (hHT GHI-FGAT ST Fl qATd & 3T Iqeh AAGIE Fl THAT H HEE FLd &l

YT 9Tea] |

“FHTA AV % HHEH a8 qA & ST TqTd ¢ 1o ThET 2T F@AT § THA F AT TaAT F47 31T 5 grav g1”

2. 4&T geeh

A T o AT T THEF I &
2.1 Y97 (Trend, TtT_tTt)
AT

o U 2T H EHHTerR (long-term) TeT T T9rTaT 8, 9 F@ra<r a1 M=
o Trend HHT % AT &fie-¢fi¥ a@adr 2

SELAAUR

o TREY ety T fosht & Aot & e gt
o STEHEAT H FEEL|

e

o FATI ST ITCATEH TISAT § AEIF
o faregaTofY 3% Torifa fR|Tor § weg Far 2

2.2 HIEHT I9T9 (Seasonality, StS_tSt)
TR

o TE T H RAT a0 R 0T a1 Fe T F9r7aT B
o ATHAY 9T 9T, ATE, TATE T {3 F g 92 grav g

T
o TRYAT H 7 it faeht aEaT



o TR HISH H IUFTHT @ T TEAT|

T

o TF AT T JH9T | TgIAF|

o IcUTEA 3T Ao Toria 41T 94 § Hee|

2.3 61T g% (Cyclic Component, CtC_tCt)
AT
o UL T H AT ATE F IA-ARTH HI I97TaT 2

o TAZ WAL IT ATTAF AT SATAATIAF T F ATAT FadT gl
o I TH RIGHT THTF & FRT GHAT SATAT ¢ FA1 1 Tg AHATHT Tatd § grar gl

ST

o T HET 3T IHTA o k|
o I T IATST &THAT H IATL-F=T4|

e

o TAeer s sfd fAof= & wrtaei
o AT AT TATE FA § TTIH|

2.4 AT TF / ATgr=5% T (Irregular / Random Component, ItI_tIt)
TS

o I 2T H AUTerq SR stfAtera S & geriar gl
e TH 9T (Noise) HT FET 14T 2l

SETE:

o TTHIAH ATTET F FHIT &ehT § =MF [ae
o T ierTT o1 37T AR FEATY

e

o STW TG AT GHET T84 § 9gTaH|
o STTH e | =l w3 are Jat it Tgam




3. T ST FT ITHTT T

TS AUIT T I2T 7 THASH] T TTSHL SA<h AT ST ThaT g
3.1 IRTTIHS &9 (Additive Model)

YE=Tt+St+Ct+ItY_t=T_t+S_t + C_t + |_tYt=Tt+St+Ct+It

o ST HHH FAA T & T2 H S 2

o IUART: S ST HT HIAHT IATL-=@TT (21T 2T
3.2 [UITcH €9 (Multiplicative Model)

Yt=TtxStxCtxItY_t =T _t\timesS_t \times C_t \times |_tYt=TtxStxCtxIt

o ST HHTH UH-FAL B THIAT FLd 2
o SUART: T HIFHT IAR-FEE THT & G719 T2aT ¢ AT F2dT g

4. €989

Hoh SR SECAU LA
T )Trend) EEENEERCRI g o e A iy AfEsTaroil 3 AT
H|HT T9TF )Seasonality) Rafea srgae iy 7 o fasht IeqTe e Ao o

T TEF )Cyclic) Tt AT F IATLARTE- ATTIF HE ST Foh- aferr i fRaer Ao
Ff= T =2 )irregular) EEAF T TTfae STaT, Fefie Hiere e e siT aqeT 929

1. ST IUATT )Trend) T 37

AT YA (Trend) FT Ff FT F8 ek & ST AT & GTF T | AT 29w (5 A7 Firage) zerrar g

I Teal -

“Trend ag TR9IT g TSI 99T & 97 ST AVTAT &l JT FedT &, AT ST RIEHT T AT EAT IAT-AE1d § TATEdT qgl
e

SEUSAUE

o ToRET F9AT FT T fEEfT | AT F@rair — F@dt Trend
o SHEEAT H FHT — TadT Trend



2. SHFRTAI STATY ATIT F 32T

1. 22T FTGFT Ga Tg=T=T

2. fasEToft F forT smene a9 AT

3. HEHT AT ATFAHT SAT-T2TT & Trend FY AT FHATI
4, qFTT, IATET Y A= TreAT a9

3. ETEHTA ITATT F ATIT & qTL6

3193 E[a'lT TaST (Simple Moving Average, SMA)

gt

o  THT-JGAT F TAF ST fog & fHa [FhTerhe eIt SAT-92Td &l FH7 FLdAT|

e
SMAk=Xt+Xt-1+---+Xt—(k-1)k\text{SMA} k =\frac{X_t + X_{t-1} + \dots + X_{t-(k-1)}{k}SMAk=kXt+Xt-1+:--+Xt—-(k-1)

AVl

STat:

o  kkk = 3rafar (I 3, 5, 12 GEHAT)
o XtX_tXt=taf TaT &g

e

o T H EEAFTA T AT T FTAT
o HIFHT TATT T e IAT-ARTT Tl HH HLAT

5 :
ST qriEres fasht 227 € 100, 120, 130, 150, 170

. 3-7TE Y T T
o (100+120+130)/3 = 116.67
o (120+130+150)/3 = 133.33
o (130+150+170)/3 = 150

3.2 AETTEH (Additive) T IOITEHF (Multiplicative) TS
Tfe T Aoft YtY tYt &7 "eant | Ao #:3:

1. Additive Model:

YE=Tt+St+Ct+ItY_t=T_t+S_t + C_t + |_tYt=Tt+St+Ct+It

2. Multiplicative Model:



Yt=TtxStxCtxItY_t=T t\timesS_t\times C_t \times |_tYt=TtxStxCtxIt

Trend (T_t) Feem 6t ffar:

o HIET UALS & StS_tSt 3T Itl_tIt =T — $0F Trend TtT tTt F=dT g

3.3 WTATs &9 (Fitting a Trend Line)

1. T Trend (Linear Trend):

o AT H Trend FT HE ¥@T T HigT FAT|
. w:

Tt=a+btT_t=a + b tTt=a+bt

e aaa= T[T AT (Intercept)
e bbb = Trend FT @19 (Slope)

2. "raiht Trend (Exponential Trend):
o IR 2T H g vfqad F =T H &
Tt=a-btT_t = a \cdot b tTt=a-bt

3. qIAAIAIS Trend:

o Sd Trend T AT Afeh THTIRTT Bl

Tt=a+bt+ct2+..T_t=a+ bt + ct*2 + \dotsTt=a+bt+ct2+...

e

o Trend Line & Wa=I=aTO{T 3T
o STIHTAIA FTSAT AT Aol & "=

3.4 AT (Smoothing) fatert
1. TEAIHEA SRAT (Exponential Smoothing)

Tt=aXt+(1-o)Tt-1T_t = \alpha X_t + (1-\alpha) T_{t-1}Tt=aXt+(1-a)Tt-1

o o\alphao = T i (0 < < 1)
o T % ST & ATYF HEd adT &

2. fg-we= FI@"T (Double Exponential Smoothing)



Trend % forw o =T
Ol Trend 3T ¥q¥ 7 €419 § @Al &

4. Trend HATI T IITGLT

T & AT fasht 227 (Units) 8
100, 120, 130, 150, 170

4.1 3-775 JIA7T TILT:

e 1-3: (100+120+130)/3 = 116.67
i 2-4: (120+130+150)/3 = 133.33
e 3-5: (130+150+170)/3 = 150

Trend ¥TE ¥7 | 9% &7 8l

4.2 Linear Trend Line:

Regression F¥ah: Tt=95+15tT_t =95+ 15 tTt=95+15t

TEt, BT W fasht | efrera 15 7fe #i7 Ffg 21 @i 2

S. Trend HTIT T Hg<T

Eall A

T

AiasqaTuit § TERF — Trend STHEHT AR T STATT 7T ST 0t 21
AT ST — IcATE 3% oo Tortta aF T

AT SATC-ARTT & ST FAT — Trend FTEATAF [T F7TAT 2

it FAwtor sie swfsier fRofar — el 27 #°1 g w2

Trend TS AUt T ETHFRTIoTh T2h Bl
AT UaS, Trend Line, Exponential Smoothing ST T8t Trend ATIH & orT TIRT grat &
Trend ATIH & A WiASTATO{t, TSET X fAoi aga¥ &1 & 2 9 8l

1. TR AT et e &1 o

1.1 =51 &% (Cyclic Component)

o T FAT AATY F IAR-AFTE H[ <07aT 2

o THAIT 9T ATAF, ATFETAE IT IAN 6 Foh1 6 THIT TaAdT gl



o sty Afera 7Ei It (Seasonality Ft 38 g€ AT 51!
SHERUE

o T HeT ¥ ST T Ah
o NI T IATSA &THAT T I

1.2 srf=afRa/ag~a® @e® (Irregular/Random Component)

o T TSH AAUTH T FTEATAT SAR-TETT T 97T 2
o  STHAIY IT ATHTEHF TEAT o9 AT ATTaT, Hefid Hferw a7 Treita s Aeaear ¥ I 2 2|

SELAAUR

o T % FHLU ICATEA | =19 [rae
o TETHTL & 10T fasfl # =T 31

2. ATI T 32T

1. Trend 3fi¥ Seasonality & 3T Pattern 3T T ¥AT|
2. AtareaTofY s FreT * forg =shr o srfaarfaT waTe i 9g=meT
3. FFEME, IANRT A Fa<hg [t & gam

3. 919+ & fateat

3.1 Th T IA-TETT FT q199
gt

o Ug THI-EAT & Trend 3T Seasonal Components H ST F|
o T U IATL-AETE | AT AATE o oo (@S ad g

1. Hf&T TaksT (Moving Average)
o W TATEr T FA A ATt (Trend 3T Seasonality T gaT+ % form)
o 4T g1 IA-AeTd Cyclical Component HTAT SITAT 2l

EGE
Ct=Yt-Tt-StC_t=Y t-T t-S_tCt=Yt-Tt-St
(Additive Model ®)

2. AT FLOT & 3N9d & €T H ATIT

o Trend 3% Seasonality TETHT T IATL-FAETH T AT (HfTAAT




o ST TATEr F ek T ATH H GT T ThdT &
RMEASE

o AT T ATIATIAF Foh FT FeTTH
o THerer ST SoaTas Mo § Jgrasw

3.2 AT SAE-=ET T AT
[TE-ARE
o Trend, Seasonality 3T Cyclical e [HehTA= % &Tg 9T IAT-AZTE I Random Component AT B
0
It=Yt-Tt-St-Ctl_t=Y t-T_t-S_t-C_tlt=Yt-Tt-St-Ct
fafer:
1. Trend 3% Seasonality T ATIT F<

2. ST e F = (Cyclic) =20
3. 99 IATC-AEE = AAATHT TF

o STEH 3T FRaear it ag=r
o ATHIEHE TSATSAT HT TATT THAAT
o THEAT FHTYTT 3T ATSAT (AT § HZTTF

4. ATAZITE IITELV

HTT & AT fasht 327 YtY_tYt 2l

Trend TtT Tt fA=Tee & for gfenT wavs
Seasonal T2 StS_tSt HsrTe=T (HTHHT T97TeT)

4T gl IATL-ATT Yt-Tt—St=Ct+ItY t-T t-S t=C_ t+ 1 tYt—Tt-St=Ct+It
T TATY % IATL-AETE AT Cyclical CtC_tCt ATAAT
99 Random SATE-A&TH It=(Yt-Tt-St)—Ctl t=(Y t-T t-S t)- C_tlt=(Yt-Tt—St)-Ct

AP e

ST G
Month Y_t T tS_tC_tl_t

1 1001025 -2 -5



Month Y_t T_tS_tC_tl_t
2 1201107 1 2

3 1301156 5 4

« TBI C_t=Cyclical, I t=Random

5. /9 % T AT4eT

TeH AT+ fafer T AT /
Cyclical Trend 3T Seasonal T & 1T TAT g3 IATLARE- Ct=Yt-Tt-StC_t =Y_t- T_t - S_tCt=Yt-Tt-St

Irregular Trend, Seasonal 3T Cyclical =219 & aTE 9 lt=Yt-Tt-St-Ctl_t=Y_t-T_t-S_t- C_tlt=Yt-Tt-St-Ct

6. &

1. AT 3T IATET ST — Foh 1T SATC-AETT THAFT IATE AT Tea <t JITAT|

2. i A — swfeier = s srfaarfaa srearsi = fergom

3. SITEH Y69« — Random ¥ & TTEIAT Tg=TH|

4. wfasTamofy YT — Trend, Seasonal, Cyclical ¥ Random T T T A F T AiaTaroit|

1. T[T €& )Correlation) FT 312

T[T €& 37 AT (variables) & 1= <& da# (Linear Relationship) FT ATIAT 1

o T FATAT ¢ T T I H FqAT9 F T U 9 FY F3AqdT g
o TH THET “r” GIAT ILATAT SATAT Bl

I ARl A

% U = q T AT Y FEaT AT T2dT &, TT ST 07 Jae graT gl



2. %9 &1 fa=<or )Two Variables)
ST gHTY 979 Ha o &f slishel l a3g (X 3fX Y) 2T &

e X =7%q7 9 (Independent Variable)
e Y =3f¥a =< (Dependent Variable)

T T Hel I FIAL 6 A1l G-HAGAT 1 79T 2

3. [T <4 T A )Correlation Coefficient)

fO<E T Hae I[UITH (Pearson Correlation Coefficient):

[
r = \frac{\sum (X i-\bar{X})(Y _i-\bar{Y})}{\sqrt{\sum (X i-\bar{X})"2 \sum (Y _i-\bar{Y})"2}}
]

STat:

e (X, Y i)=Ser®A™
e (\bar{X}, \bar{Y}) =X 3T Y & i\
e (N)=-1T+1FA=A

4. TUTT 6T SATEAT

r &1 /I ST

r=+1 o7 FTETCHF Hae (AT a2 8)
0<r<1 THRTIHF Fael )X TET TT Y TZaT &(
r=0 IS I qae T8l

-1 < r < O THRTIIHF Hae )X & T Y =Tear g(

r=-1 ol TR o (21 i o § 929 )

5. aoTie Y FaraTt

1. Y& 9ay 7T9aT § — o g Yas g9y g g
2. T SiX qreha ST SaTd § — + AT - Ferd TelT, AT Y HeAT arehd|
3. T WTATHS AT — Fad &l &= & forw I97h



6. T[OTIh T IS
A o X AR Y & AT 2
XY

12

23

35

44

56

LT 1: X 7 Y &7 s At

[
\bar{X} = \frac{1+2+3+4+5}{5} =3

\quad
\bar{Y} = \frac{2+3+5+4+6} {5} =4

]
0T 2: T[OTTe ¥ AT FiE
[

r=\frac{\sum (X_i - \bar{X})(Y_i - \bar{Y})} {\sqrt{\sum (X_i - \bar{X})"2 \sum (Y _i- \bar{Y})"2}}
]

T 3: ¥ fFehTed

X_i Y_i X_i-3 Y_i-4 (X_i-3)(Y_i-4) (X_i-3)72 (Y_i-4)"2

12 2 2 4 4 4
2 3 -1 -1 1 1 1
350 1 0 0 1
4 4 1 0 0 1 0
56 2 2 4 4 4
=TT 4: AT [AFTA

o (\sum (X_i-\bar{X})(Y_i-\bar{Y})=4+1+0+0+4 =9)
o (\sum (X_i-\bar{X})"2 = 4+1+0+1+4 = 10)
o (\sum (Y_i-\bar{Y})"2 = 4+1+1+0+4 = 10)

o\ g
AT S: 1 [AhT



[
r=\frac{9} {\sqrt{10 \times 10} } =\frac{9} {10} = 0.9

]

TET:

o 1=0.9 — AT GHRIHE L&F Hqaer

7. ST

1. T QA 9L S G KT oI THA|
2. fasaareft F forw giser J=m FE
3. A, 3=, fo, o fasr o 2ot fagmm)

T8T;

o HFA I TAFTOT FIA U T WY AT TG GH T qTHRT A AT TATAT )
e Pearson Correlation Tr& AT fafer g
o WIF +1H -1 % A= grar 2l

frergpet! s fawa & gw=Aq 8 M<er® (Index / Coordinate) T 373 3T IHHT HEA|

1. fAeries =7 oref

TR3erTah ors3 &7 YA [ATHa T2l & grav g, At ararad: Ig Rt awg, fog, AT T &1 79, der v i sa+= &
forT o STaT &

LECECD N

“fAerisr TRt aq, T4, AT "eAT it gétT qgaT AT AT T ATeAT Hohelh 817
TgeriaR T F=T v, wifasht, srermer e aifeasht § fraT Srar 21

2. FREerie FT TH1C = ST
2.1 forg i sarfafar &



o et fag Y Rufa =1 e gra weisa G smar 21
o feemanft (2D) fAderi:

o fIPk,y)

o x=&fas R, y = Feate fafa
o remmh (3D) FEer:

o [Pk, y, 2)

o x,y,z=?ﬁﬁ%~‘?l’f3ﬁﬁ"ﬁqﬁ

SETE:

o T AforT BT aTE e AT A (3, 5) B
o X=3—>aﬁ7’f@
o y=5—>3%7:|'?a'{a;&

e

o TRt fog Y adie Rufa w1 Fatwor
o TTOTATT THEATAT 3T ATIheFT H T

2.2 gifeasht ST sty ®
o ST, ATHTIOMER AT AT ST T GTHE Tq T Gohddh (Q@TH & o0 a9 (Index) NI B 2
IETEL:

1. q=T gAHi® (Price Index)
o FEI I HIAAT H THT % G TEA I19dT &
o IETIOT: ITATH JoF gais (CPI)
2. ITed gIHi® (Production Index)
o ToRET I=T T IeuTan & Rufa & gty w1 am™
3. X gIHiF (Stock Index)
o AT AT § FHAAAT o oI HT €T AT THT £

e

o Taferer qwer o T w7 ST i QAT SR qe i HEAT
o AT et s ot o9 § agraE

2.3 e AT awte o
o R, S, AT o BT # R w5 T e Ry i AT 3 form 2T 2

IETE:
e GPS [AEer® — gt uT adiE T



o UTTReA FHET — foerer 37 &g it Rafa

3. A9 &7 amT=T @ =T

1. wTforcher fA<eris (Coordinate):

o Tag &t Rufy feam™ ar«r #7aE 914 (x, v, 2)
2. gifexhra/enti® Maer® (Index):

o et =re &7 aTae g7

o 9 (IITET: CPI)

4. FE9TH F 98T

1. feurfa Rei=or (Positioning):
o IO, ST T e qTThad #§ et &g it 9 ag=am|
. qAATHS fIEYIT (Comparative Analysis):
o HHI AT TATH o ATATL ST HT JATTCHS TeTIT|
3. fasaaToft 3T TSHT (Forecasting & Planning):
o ST AT ITATE ST & HATLTT I FAT il ST I
4. FEE 99T (Precise Measurement):
o TSI S aaeier # foreft =reT, asq a7 T 7 9t 7T
5. fviw @ & TgrIaT (Decision Making):
o I TwTT, ZaET, fReer T orrer # 22T i AT

N

5. fAend

39T (Coordinate / Index) TF Hihid® AT GEATHS ATH & ST (T aeq, &g 77 a7 & fourfq, w19 ar @< #1
feamar 21

o FALATH H — e AT IHTEA F &L
o ST ST TEAE H — HEE AT ST e

R

o Al iz geaiaa #71 gds 3uT

o AT SR AW § wEE
o AT, T S wiercwarft § wgeager

IBECUETREAL Y



faeger! srew fAaware § a7eAd & fMwi® (Coordinate / Index) FT faLraart| # & ST RTSET 2000 9151 * fHeqe &
EEEIBEIREIRA

IBEIEMELERILY

TRGerian 7 o7 3T ITANT TS &1 § Srav g — SIe TIora, WiTaeht, sreferrey, Aifeeht, e i Fge? A =g
ZH Coordinate % &7 ¥ I@T U 47 Index & T H, THF £ T&F 07 (¥ [FATATY TR THE &7 § AR 2T 5

fAZert= U Fifeashi a7 G AqTeHT 0 ¢ ST hell f&g, a%q, TedT A7 327 & S, T, iy a1 g7 &1 gf=a Far 2

1. A< & g fFoware

1.1 TSAT i FERaT (Clarity and Precision)

o et ghem el g a7 Se7 i ads Rufy ar = #1 [fde #zar 2
. SITEI:
o ﬂﬁﬁﬁﬁ@P(x,y)%ﬁ??TﬁxSﬁTyﬁmiﬁmgl
o GPS fAgeri® 28.6139° N, 77.2090° E — faeeit T #ie AT
. U
o Ig v o, ATAE % g u % forw st Ay gl
o Ty e fomT TRt srqae = s fRafa % 92 STt Y& 3T g

1.2 AT9® T ATEHIHHAT (Standardization and Universality)

o A3 AT TS § T ¢ ST THT STANTHATA G THH AT T g
o 3T ‘
o Cartesian Coordinate System — X, y, Z IGECUED
o 34 Index — CPI, WPI ST HTH aFiH
* : . o o~ .
o ST HT FATPT 3T AT TqL TL TAATHT TeTAT FLAT T |

o At Ta¥ q¥ A fAior siw FreeT # "grrE

1.3 f3-smamT sfiT ag—awmﬁ EINBIREC (2D and Multi-Dimensional Representation)

TEeri el a7 Ay 9 HiaT 921 2

fg-smamft 2D): g P(x, y)

-t (3D): FY P(x, v, 2)

ITerR SATHT (Higher Dimensions): 2T frwor & 2 9 (Variables) 7 sfafafaea
Hexd:
o U Tfeer 22T 3T wq7iaer FRurfaat =1 adts &7 & 0= ¥ 9gra+H




1.4 <G ST 979 I[OT (Linearity and Relativity)

o T3ori fret &g a7 2T % ATUE AT AT 9407 B
o ST

o X ¥y & A &g i AT ofiw FeAtew T 1 fE@rar 2|
o HF gaFi® (Price Index) FRHET Sirerm a &t gaaT & Tiad+ g9riar &l
o WEE:
o Ig &g, T AT T9¥ w7 o+ [Sgel AT 90T F T AT F3 § T/ T4

1.5 TR i< ufRadasfierar (Stability and Variability)

o T AT ST 31T § SE ST [Masris, o T IRadd 1 gid g ofe et gashihl|
o I
o Cartesian Coordinate — TTT
o CPI, WPI — &HY & &7 FaodT gal
o WgxA:
o TTHICE Ao 3fi¥ FsT % forw Sv=nft 2
o ufEdaefierar & Aoty = sfiv T fa a=me 7w et 2

1.6 TRETT ST {9 (Magnitude and Direction)

o TG fHEeri ot fufa Fgl afesw fEem sz T A1 Famar g
. I
o T P(X,y)—>x3ﬁ'(y3ﬁ+%9ﬂ

o Vector =7 ¥ fAgers — wfa eiw fRom
o W
o I AITa® A=, TSI &Y g § Forfa s Tt &7 Fawor #37 § qgrashl

1.7 17 A fagroor i eqwar (Comparability and Analytical Capability)

o AT T ATHT T TR 21 2

. ST
o 20101 CPI=120,2020 =T CPI= 140 — T ATHTT
o Cartesian UT% — &g A 3fi¥ B &l T 3T T el il Tg=m

REACH
o TRt T2t it Truer giE, Miree a1 Gewt &1 fArgur F2a1 g9

1.8 SEAATHT ST § Ferae (Flexibility in Multi-Dimensional Data)



o A9 FT ITATT T AL T ST § AT ST Tl T 2

° WUT:

o X=3,Y =3, Z = foreqT T — qrHriore ema=
o Time Series Index — THI % AT T 3T ITATET Tq¥

HE:
o STfeel 22T & fFEuor 9% ST 90« I FA7dT 2

1.9 sTiorchier Siie Fifewshir 977 F 7T & (Mathematical and Statistical Suitability)

o TA<erie &1 ST ity i "ifrh T | ST & T ST "9 2l
° WUT: ’
o Euclidean Distance — 2T foigatl & = g
o Correlation — &I FT & 19 Hael
o Regression Analysis — HfacaaTo{t
. W ~ ‘
o AT ¥ AT frgoor § gt TRy e F2aT 2|

1.10 T=Hi (Index) & €9 H Hasri Hi Feroand
gifeTfr i< sreferre A Index:

o« HTUE T (Relative Value):
o T qY o ATATT | AAHTT Lo FqTdT &l
o IO CPI = (FTHTT T / AT qY o) x 100
o  THI-ATRG TRAGTLIAT (Time-Based Variability):
o HHT % AT Jhg AT FHT F97AT 2
. HT{%? EINRICE] (Aggregate Representation):
o T TS, HATSAT AT eS| T T T2l
o JAATHS G (Comparative Analysis):
o TAfor= Tw, T A7 wew & w7 H e
o fasaaTeft § g (Forecasting Utility):
o JeaTad, At Afa =i e & Mo # ariedd

1.11 STINT ¥ ATIHAT (Wide Applicability)
fger= F fAarvare =7 At & # sreda STARh aardr 8

i sie saTfafa: &g sfw st wroe
rfasht 3= EShfaerfRar: fzor, wrfa, i =1 =1 g
SETIST S GIS: TET AT &Y T fAHfor

e SiiT Aifeahl: oo, ITATE ST S(iad &L &7 eI
FgeX =T i< arioha: foee, f&g o 3D =it
ATHYT ofiT ST FAGW: Tg-=ATHT 22T &1 Fagwor

AR e



1.12 |rer
Fers $i Ter Faward:

IEELKI R g
TTEAT 3T FErHar ot foig = <er &1 w9 ERREEEIEE R R R DET
AT ST ATAATHFRAT  FAPT AIF A7 AAF TET AT ST FALqAT A6
ERERIGIRIRIEIRICE 2D, 3D T ATF ™ Sfeet ST T feguor
Y S |Toer T o7 TAgeliameaT™ & a9 gea/ T St
TqTiIeT i afvadaefierar el a1 997 & JqET a9 are ifd i T =arr

T S e T &7 e 7 wfafatae ARt S iR

AT 3T fagwor et |Te g5 3T e T S T 9 g
TR AR SIFadr/ TOET 7 Aot § = ATIF AT FFATAT ITART
AT AT T AR AT 3 "1 TRaaaeiterar Afareamft =iz Aifq et
ST AR TFOT, ST, ST, SSaaT  aghag &= § 3T

A

fAZeri= gEaT, TEATHS &HaT, Tg-AT TTa e i T SULThaT Se [T o FHI07 seffae o=, ior,
ST, STHATE T T [AGU § hT Ageaqol 2|

o TTOTT s aTfReE § — faig e Rafa
o AT F — oA 3T T
o WITITersh 3T TR & — €7 37 far

TAgerTa % T 07 TH e AT, TAATHE STEqAT L AT o Tolg SISt STt a7 2|

gl sev fawa & 99 g [Aaen® (Coordinate / Index) FT AEA|



1. R<er® FT Agaq =y ;
et FReT fog, 3=, =TT a7 2T 7 T, Rufa a1 wa< a1+ a1eT Shd 2

o TN 3T Al § - g fir adw Rafy
o ITHOTE ST Tl § — o, IaTe AT TqL HT AT
o ST H — Treft ®19 %7 |9t =1 (Latitude, Longitude)

fAeri % Hgca T q9A & {70 =& sqiera, AT i< ATATSIS SIEshior & 3@l 51 FhdT 2

2. s & vHE 7ga

2.1 Rufa i e =1 fRaizor

o TAgeri freft g =T a=q i 9 Rufa sara 21

o IR .
o Cartesian Coordinate — UTH 9T ﬁ'@’ P(x,y)
o GPS — Tt 9% #&ts &1

o- et ofT =g, &g a7 T 7 98 T 4t w AT
o THY, TF 3T ATATHT ATATILOT | AT

2.2 AATHS fagwr (Comparative Analysis)

o TAZerT THT AT I ST 2 2|

o ST

o T gAH® (CPI) — THT & 7 JoF Traad
o ITITEA FATIH — AN AT FU ICITEA T &L

o WEE:

o TATH= T3, T AT o2 & T Al AT

o Wt A\ 3fiT Tt § "graa

2.3 wasgamft = FeaT Rufor

o Ao % e u & S} e & fAawor Rt S gt 2
o I
o IcqTas AT fasht 2T — Trend 3f¥ Seasonality fRerTershe iaegaToft
o T TAH® — HRTERITT T SATHA
IIE?:' FTEETT, I AT ATAF A | Tt fAoiT
o HHATYAT T =T FFTT



2.4 3T fAgwor &< ene

o [HEerT TaT FT AT SR FifeahiT € F 7Y T F97d 2
. SR

o Regression Analysis, Correlation, Distance Calculation
o Multi-dimensional 22T & fargwror

I FAGE ‘

o STTEN ST ST | Helh qoTH

o S ST AT AIA AT AT TR TATAT

2.5 SITEH i< ATeAar &7 geaiwd

o ST S ATHTOME fAEer & STeH i JAfRy<ar 1 9q1 F=aT 2|
o IR

o Stock Index — AT H IATL-AETH

o Production Index — STHTd® STIET & THATT
o WETA:
o AT T fAaer Aot § qrear

o STHTEHT TATAT F THTS T THA]

2.6 STTIAF AT THATHT STIRT

o TAGer ATfTehT, SSRARAT, O ST Fege &= § Agea o gl
o IITEI:
o 3D Modeling — x, y, z ger=®
o GIS Mapping — T 22T
o WTA:
o H&® ATIA 3 Farfa Merfzor
o TRstTEs, fAHir s Tt fArgwor § qgra®

2.7 Aifa fRwtor s snfers Aot

. P S AT Index FT SPRT AT SR STt AR # T 21

o CPI 3T WPI — HEITE 3T geF g
o Industrial Production Index — I=IRT e

MEASE
o AT A At F forg =gy faem
o HATHTISE T ATriaF faawm &1 qeaisd

2.8 TUeAT 3T ST EeTT § IRE



o TAgerT v, oEne, s i sreferer & e S SIqaeT &7 e 2|
° m:

o Cartesian Plane — TTOTA T Teqg

o Index Numbers — HTTEThT 3T T FT STeqTA

o HTH:
o Tarenfaay siw emrerswatat & forw 2o fEgor #7 |
o FATAREH THEATHI il THA H AI

3. qrer
fASeris T A TH TR AT FhAT SIT Tha T &
E8) e
wior sie s fag o Rufa, T, fRem siiw 3p AtefeRT
A 3T GIS T TATT A AFT FAHT0r
FFATET 3T ATt g, ITTaH, qETEhiTd SiiY faeme &qw #7 9799

AT T IANT AT Ao, fsht q@iga, arse g
Rerer siie o=y T ATohe AT AT ST FT qodisned
forear sfiw srEeTe ST farawT, HEEATsH A a6 {7 e i ugae

e

fg9r® (Coordinate / Index) 3Tg{Ae AT, T, NI, FAHATE ST ST AT | 1 d Agea ol &
T Rt i =a< &7 9% 917 Y19 F4d 2
ST AT TAATHSE (AT 3T AT aTo(l 99 T4 5

o I, ST 3T AoTT H grtee™ 3 21
o IHATIAF, TRATHRT AT AATF sqEeT * forg sraarT g

gl sev fAwa & 99e7d g [Masn® (Coordinate / Index) ¥ STIRT, TRTAIT 2000 91531 & &< I, AT A IL HaH
H =g 2l

A<9T® (Coordinate / Index) FT ST



fAderis U UHT Heohaeh g ST TRET fAg, a5, FEAT AT 2T F VI, TG AT AT FT TG FLAT g1 S8R STANT At
T | gIAT g — SIe Tora, Srrer, s, SSif=atiar, sreferme, |t oY Feges o= 98 <27 # 9éi, qaqrH®
I FAgwor T FATaT B

TH o H gH fAware ¥ <@ o et &7 SUTRT Fgh S w8 foha7 Srar 2

1. T S SR & T
1.1 firg o Rty Fraffa w

« Cartesian Coordinate System (x, y) 3% 3D Coordinate System (x, y, z) % ATeaH & T fog & adis Rafa
Forerffre £ AT 21

. TAEI

o P3,5) —-x=3,y=5

o 3DfEFQQ,4,6)>x=2,y=4,2=6

RERIR

o ITF 9 &g #7 =
o YETU, I A SATHAT SAFHIAAT T (w07
o B-smardt wisfe

1.2 T T 0T ATIEAT

o Ao &7 agrar & 3 f6ge & = g oK wior e S a2
e Y+ (Euclidean Distance):

[
d=\sqrt{(x 2-x 1)2+(y 2-y )2}
]
o WETA:
o WITds THEATAT T THTETT
o TSNTHATRT ST ATeqerdlT | TErh fAwior

1.3 W@ ST Sg-ararHt f{gwor

. El'g’-ﬂl’ﬂ'l’*ﬁ' fAgers 2T T STANT Linear Algebra 3T Matrix Analysis & ZIdT gl
o I

o Vector Analysis, Plane 3T Space Geometry

o Transformations 3T Rotations

e

o IO HISH TATT HIAT
o FTEATA® AT T THEAT FT THTLTT




2. SN 3T GIS (Geographical Information System) & ST

2.1 TqrfAe a7 @ fAgteor

o T 9% TRET T F latitude ST longitude F ATEAH & fAeris & =7 § =4k AT ATAT 2|
o IETEW: feelt — 28.6139° N, 77.2090° E

RERIR

o TH T GIS FATHT
o TIA T G-FATAF g

2.2 -erfae fagwor

o TG % ATEAw T -eATiHE ST T TUET M T B Srar )
o ST
o HEHI, ATSAT 3T -9 T 7T T i e
o FTENT AT 22T fagoor
MEASE

o ST ATSAT, UfEEH 3T I Teqg

3. FFTH A TR T ITIRT

3.1 T 3T ITATEA HT AIIA

o  FITH H Index Numbers F &7 § 2917 T ITTRT 2T 2

* : o . *

o CPI(Consumer Price Index) — &I 3T HAT3A [ AT H TIATT
o WPI (Wholesale Price Index) — o HeT T &qX

o Industrial Production Index — I=RT AT HT IeATEHA
ERRINF

o  TETERITT ST ITITa &< T {8 oor
o ot¥e AT siw A o

3.2 qAATHS fAEwor
o Index Numbers F HTeqH & AT T80T ¥ T4 U< 2T it @1 §99 T 2

o 2010 % CPI=120, 2020 § CPI = 140 — & Flax T fazwor

R



o afre AT, Faer s Scres FeET § 981aF
o HTHTIOT AT AT AshTe &7 et

3.3 wiasgareft

o Ao swemfa 2T T ITART Trend Analysis 31T Forecasting & 2raT 21

o ITITEH 22T — 3T qY il ATATAT IcATE &AH ]
o CPI — HETFhITT T @A™

R

o I AT I % forw o
A IPER RS ER IS G IR T 1)

4. ST, TAW 30 O & STr

4.1 ITTTL 3R &= 1 fagwor

o Stock Index ST SENSEX ¥ NIFTY ¥ fH<eri= T IUTRT 2raT 2l
o SETEI:

o T(® ATehe & TEH &l AT

o AT A H IAL-ARTH FT &%

e
A EHE RS ENIRRGAE]
o SITEH GeAThT

4.2 Iareq T f&hr T

o IcaTad A7 Tkt 22T &1 [Maerie & 9 § Ted |1 AT SI1aT 2

. ST
o IeqTad AT, feEhy #r gis

O%W

R

o HATYAT HT TATAT TG
R EEIRERE LRI ARG

5. s sfie SShffaRor o soer
5.1 3D HiSTorT T ATFherT



o TGO T START Feges ITihad oY 3D JiefeRt ® 2T gl

o IR
o CAD (Computer-Aided Design)
o 3D Animation 3fI¥ Simulation

e

o T RHTEA S fAwiw
o ITHATIAF ATHLTT AT TheATo0T TRATSTATSAT H STAR

5.2 AT e ST awere

« Vector, Force 3T Motion T fargyeror fAderi= grar forar simar 21
° m:

o Speed, Direction, Acceleration

o Structural Engineering 3% Robotics

R

o TOFT S SSAEReT § g9t aarae
o FTEATAH AT 1 TTHATAT T AT 37 oo

6. TRTET S STTEET & ST

o TTTOTT ST AiTeTehT o Feqa= # a9t & AcA8F qgd gl

o Cartesian Plane — &g 3fiT ¥@Tail 7 s7eqae
o Index Numbers — HTHTISTF 3T el orver

e

o ST fAgwr F7 e
o TIA=IAT v orrerspatent & forT waeaTstl 71 gt

7. TEAThT 3T fRfSreer &= # ST=mr

o FEY A, ST ATEH 3T GIS | FHeert® &7 7gea:
o ToFe 3w whia a¥ RRafa FMerior
o Spatial Data Analysis
o Machine Learning 3T AI # Features T WTaf e

R

o RfSea sfiw gt 3T & aéis a1 T
o TS THEATSA T THTLTT




8. FTHTT qTA
R+ F @ SUIN:
& YR
wfvrg s srfafy g & Rafy, o, Fior sie sp wtefemr
AT 3T GIS e TTH, THAT [T 37 sperTfae fagor-

FAATH T FIETHT T, ITITEA, EIERIT ST TAATHS (S oo

AT 3T AN SeaTae Ao, fasht, e s Shiew geaise
fastTe sfiw SShfafar wife, f&em, 37«1, CAD, Simulation
foreaT sfiw sTEe= 22T fAEW, ATE, Index Numbers

CERIEICE Digital Graphics, Spatial Analysis, Al 3T Machine Learning

e
fA<sr= (Coordinate / Index) T# El‘g‘ﬁﬂ"ﬁ ST 2

o T2 Rufa, T i w9 F7 ¥7° {799 FqT 2
o T T FAATHE, FEWT TRT X AiasgaToft T F9TaT 2|
o TTOT, TsTTH, ST, Sreferma, 3=, fRaer, aadie oY e § 9o d qgcaqu 2l

gl a5t RS9 (Coordinate / Index) T 2T fErawor—saref, RAwATd, 7 ST SUTNT—WTsd €9 § Yoqa fHar
AT 2

A9t (Coordinate / Index)

1. [A<eri= =7 srof
Reri a8 Hehas AT HEAT BT § ST FoheT faig, g, JedT a7 27 F T, T AT A & fa@rdt 2
o T H - &g A A (x, y, 2)



o ST H — Toreft w1 7 |1t ot (Latitude, Longitude)
o TATEH/AIETHT H — T, IcITe I7 St1ae #a¥ (Index Numbers)

I Teal -
“fderien forelt fog, awq a7 weaT it s qgar a1 Rafa aar arer 7maEs 817

2. [Reris #Y Avarg

1. F&ar (Precision):
o Tt fag =T TeAT 1 9w | A7 Rt
o 3IQ0gL: P(3,5) — x=3,y=5
2. WA 3T TAATHE (Standard & Universal):
o Tt ITINTERATA F forw gH== T
o &g Cartesian System, CPI, WPI
3. FE-SMATHT (Multi-Dimensional):
o 2D, 3D AT ATere AATHT H 2T HT WA de|
4. |qTI 3 TATcHF (Relative & Comparative):
o T sra =T e &g % AU A
o 3T oI gAHH (CPI)
5. T ST TREdneiedT (Stability & Variability):
o TITAY (TATHA) AT THT F TS T AT (AT TTH 1)
6. Term 3 aRATor (Direction & Magnitude):
o  JTTOTa/HTTeRT & FLT Sli¥ f@erm F9rar g
7. TR SfR il TqgHarar:
o urET, AT s gieferr & Swanih
8. faeqa SUAIRET (Wide Applicability):
o Ta=Ime, sqEnier, srderme, SSTHATRAT ST qae 4 § STIR(T

3. e &1 95

1. fRufa Myt
o Tog, = a1 awgq #T 9w qga|
2. qAATHS fagw:
o THA, TITH AT T2k F &€ hiY TATI
3. ATesagTeft i AT AT
o oF A Y F YT g¥ i
4. IAFTIH ST THA TR STAMT:
o 3D H\iefeRT, GIS Mapping, SSOTH=TRAT THETSH T THTET
5. Sifew s sfeurar geaie:
o Stock Index, Production Index 31T ¥
6. e SR SAEeT™ | IRTET:
o ITTOT, SIS, |TTeeht 3T AT ereda ¥




4. AT FT TN
4.1 Tforg siT sarfafa

o Tag, @, B T arnfaat &7 ATithad 723
o T, FI AT AT T WA
o TE-AIATHT AW T AT AT

4.2 YT 3T GIS
o TFIAT AT T J-TaTAE EEw)
 GPS fHger® — i w2
o SATIET YEEH, TREgA TS ST agdt A

4.3 srderrer A Tifeadt

o HHA ¥ IUTEA T A9 — CPI, WPIL, Production Index|

o TAATHE TAGT ¥ Trend Analysis|
o T A &7 ArsrT Rt

4.4 9Ty AT A=

o Stock Index — FTSTT FT T
e IUTladA mﬁﬁm\_ﬂall
o TR sfi shfaw gear

4.5 fa=TTe S SfAE T

o 3D AR 3% UThaT (CAD, Simulation)!
o IRt s SStifaafiar & wfa, ==, fem =t g

4.6 TU=AT ST ST

o TTOTE 3T HTTRAHT T LTI
o a7 TAGOT ST over F forw sme

4.7 THRATRY &

o T AT i Rfes Rere
« Spatial Data Analysis 3% AI/ML ¥ Features|

5. T4

o ool FoRElT fag, a&q a7 Ser &t Rt &< a7 /4191

o TAAWATE: FEFAT, ATAERAT, TE-AATHT, TAATH, TATE, TZaT o TioT srqgerar
o Tga: R Merfvor, gemTars e, T, aiEsrarft, Fsmies siv st Ao
o START: O, ST, T, sreferre, sraems, e i, fraT i e




fA<9r® (Coordinate / Index)

1. [Reries 7 oref

fASerish ag Teha s AT TEAT grdt g ST FoReft faig, awq, JeAT a1 227 o ©I, T A7 419 & f&ETd g

o T H - &g A A (x, y, 2)
o A § — Torelt Tme it FEF Fufa (Latitude, Longitude)
o TAATH/ETETHT H — o, IcITe I7 Sttad #a¥ (Index Numbers)

I MRl A

“fderien el fog, awq a7 AT it gdis qgar a1 Rt aar arem 7maEs 817

2. Reri= i faraard

1. |&ar (Precision):
o Tt &g AT et 7 9w A AT ot
o &gIu: P(3,5) — x=3, y=5
2. WA 3T TAATHE (Standard & Universal):
o AT STEETEAT F forw gwse T
o &g Cartesian System, CPI, WPI
3. FE-SATHT (Multi-Dimensional):
o 2D, 3D AT ATerH AATH | 22T HT FrA e
4. 9T AT AATHS (Relative & Comparative):
o T s =T e fog % AU AT
o 3T oI gAHH (CPI)
5. TR 3T TREdnefedT (Stability & Variability):
o TITAY (TATHA) AT THT F AT T AT (AT TTH 1)
6. T ST afRATr (Direction & Magnitude):
o  ITTOTa/ATTeRT & LT &Y fRer Fertar g
7. O 3 FifeahrT Sqhaar:
o o, fArgroT 37 wieteRT #§ Sy
8. faeqa SUAIRET (Wide Applicability):
o Ta=Ime, sqEnier, srdermea, SSTHATRAT ST qae 14 | ST

3. e &1 95

1. Rufa Fetwor:

o Tog, = a1 Fwq #T 9w agA|
2. qEATH g

o THA, TITH AT T2k F &€ Y TATI




3. wiasgaTefy 3 FemT [t
o 2T 3T Ted F YT a¥ [
. AT I THAThT STTMT:
o 3D ¥R, GIS Mapping, SSHTHARIT HHEATSAT T THTTI
5. Sifew i stfeurar geaiee:
o Stock Index, Production Index 3T
. TreT SR e § FTE:
o ITOrT, SIS, HTeeht 3T STT9 TeqaqT H|

N

[*)

4. TAETF FT ITIRT
4.1 rforg sfie sarfafa

o fag T, Bt o st #1 arfthrer sterae
o T, FNT ST e T AT
o TE-AIATHT AW T AT AT

4.2 [N ST GIS

o TFIAT AT T J-TaTAE EEw)
« GPS Rzer® — aé® eI
o ITTST YEeH, TRART JTSHT 3T ozt A

4.3 srderrer A Tifeadt

o HHA ¥ IUTEA T A9 — CPI, WPIL, Production Index|

o TAATHE TAGT ¥ Trend Analysis|
o T A & ArsrT Rt

4.4 9Ty AT A=

o Stock Index — TTSTT FT TN
o IcUTladA mﬁ_?ﬁ'maall
o TR sfi shfaw gear

4.5 fa=TTe S SfAE T

e 3D HiefeR 3% aTfha (CAD, Simulation)!
o ST S Stifaatior & i, ==, o 1 &g

4.6 TU&AT ST AT

o TTOMT T AT T TeTIT|
o =T fAWUT T oy F forw smee

4.7 THATRT &



o FogeT It s RRfSee festre
« Spatial Data Analysis 3T AI/ML ¥ Features|

5. T4

o I TRl fag, =g A e fr Rufa, & ar a1
o TAAWATE: FEFAT, ATAEAT, TE-AATHT, TAATH, TATHE, TZaT i Tio T srqgerar

Heg<a: FRafa e, qares o, TrseT, AiEasaarot, ST ofiT st i)
YA 00, ST, T, Srierre, SHaam, T 19, fereT oY srqEeT|

e AT AFa & G99 & MQerhl i AT X 9w 7 § sftaq fAatg fA<sr® (Cost of Living Index /
COLI)

fAdere T stta Aatg A<eis

1. A<eret i =T )Construction of Index Numbers / Directories)

%9 (Index Number / Index) FRHT &g, 4T T =TT & AT, TG AT AT T UF A9 AT H =4 FadT g

Aot it T T YT T § g 8
1.1 g9 fAaifa &

o  TaH Ug Tg a7 AT S1aT ¢ FF e e S2ed o orT 9\ ST @ Bl
o IR

o W T H 98A1E — T FIHi% (Price Index)

o IcUTE EIY — IqTaA Al (Production Index)

o Sffa¥ T — Sfiaw fAatg fA<eri® (Cost of Living Index)

1.2 3T 99 3T AT a9 T TqT

o TIH THIAT FohET LT a9 o GTUR T9TAT ATAT 2|

. ITTEI:
o MY AT 2010 — =5 = 100
o FAHTT AW 2025 — T AT T T AT e a9 |

1.3 I AT &S =l AL

o TSHH H OTHE HET TEGU S 4ATE AT SATAT B



o IO Saw Fatg e F for:
o WIS, T, ATETH, foreqT, Tmeey, uiiags, A

1.4 T fRETa FLAT (Weighting)

o T TEQU THIH Hged =l qg! gl
o 9T (Weight) T3 33T STTaT & T Tie aeq &1 S(taq @9 # fohadT TR 2
o IRITEL: TS — 40%, ST — 30%, FrAT — 10%, FTE=T — 10%, TASTT — 10%

1.5 9= IT 47T 7 9UE (Data Collection)

o TEQE & AAHIT HoA ST ST Y o6 o THA [0 J1d 3
o TUTETT 3T HIAT T 79 TET 7T Bl

1.6 T S VAT (Calculation Formula)
o HIH HTHTT A

o  FSAY<h YA (Weighted Index):

o (wi)=4d3q
e (pi)=7ada™ av fiY FHEq
e (p{i0} )= 3T T FT FITq

1.7 fRgwor iz sgTEa

o TIH JATX M 6 I IHHT [AGTOT F-hAT SI1aT 2
. SETEI:

COLI = 120 — Sffa= fHatg #iT AR g a9 & 20% 98 TS|

2. Sfiaw fAaTg [M<er® )Cost of Living Index - COLI)
TS

Sfra fAatg et Bt s3fxe a1 9REm & Staq &2 &7 9970 T@d & o1 srarea awqel o qarst it fadr §
TfEd &l F97aT Bl

2.1 38T

o TRATT AT ARFAT & Sfiad Tq< FT 9T T@AT|

o HETERITT ST Frwat | Ffe 1 /1|
o AT, T ST WAT H THTATSA

2.2 TFAT (Construction of COLI)



—_—

. Gl FEg-94T T T
o WIS, 3aTH, 7%, foreT, Tameey, ufiags, A

T fR&i<r (Weighting):

o SiTad ¥ Yo FEq/HAT AT Hged [Heid 3T Sarv gl

o JETEI:

= T — 40%

AETT — 30%
T — 10%
forearr — 10%
HAST — 10%

N

3. ¥ 49U
o FAWT TEGAT I HIAT AT Y AT IAATT a9 & 0|

4. A (Formula):
o Weighted Price Index Formula:

o SRl (w_ i)=aw, (P_i)=adam™ Tod, (P_{i0} ) = &< a9 o7
5. fagmr:

o COLI> 100 — Sira= T ARTT st

o COLI< 100 — S{ra= &Y aW1q o2 TS

o COLI =100 — St «rq feorw

2.3 Hg 3T ST

1. AoTELr 3% Yo e
o AN g T AT AT FHIASA COLI F FTTHAT
2. HETERIT FT qegiw:
o g Fqrar g o afame it wig et fhaet aea 12 2|
3. STt i< AT i
o TEHIT COLI & ST 9T ATTIF ASHTU ¥ THAT TF FLdl gl
4. =rEETEF
o FATAT COLI % &Y I FHATIAT il =T AAAqT a1l 2|
5. fRreT SR ST
o COLI T T3 STa= &q¥, ATHTM AT1ee (i 3T ae S &7 T w3 § 938 FedT g

3. gTeT

o TS (Index) — TRt oA 77 I it FRurfa, 717 =T &I F7 Fha|

o Sfiaw fAatg [A<ers (COLI) — T afREme a1 =xfxh & Sfias =a2 &1 9970 T@d & o sraeas aeqsl siv
TATAT AT FHAT H TREAA|

o TIAT F T IZ9T — AU T — T FIAT — T L0 — FoF I8 — T — =g

o  HEE: HATEHITT AT, ASIGLT AHTATSIH, ATHTSTE Sl AT S =i, Sraartas [




e AT A & A9 & [her< HT & g (Fisher Ideal Index), THF T, fFreward $iw Swamm

T T sTrasl g=ehih (Fisher Ideal Index)

1. 9=

TR T TSt TSI TF THL FT JoF Ga&i® (Price Index) g ST AT srefermeft & feX (Irving Fisher)
EESNEGRER IR

Tg TAFH IT6d (Paasche) X =@ (Laspeyres) i & o 1= ST =T & [T S=74T 77|
g fa=m

o T GARIE A ST ATAT T FT Giord aieh o 379 7 T@ar g
e TH “Ideal Index” THINT FgT STAT g FATTH Tg T T T FT I T 2|

2. 97 )Formula)

fohere =T smraet W Laspeyres Index (L) 3T Paasche Index (P) &1 ‘Tﬁﬁﬁi aq (Geometric Mean) %’I

AVl

Stel,

e (pO0,pl)— MU T ST FAHTT T9 HT T
e (q0,ql)— SATLTT AT AT FAATH T HiT ATAT

EDE
TR TAFIF = ST AT T TAHATT AY ol 07T ST HTAT il [HATHL ST TAT SS9 ST FAH |

3. fa99aTd )Characteristics)

1. SRSt ST fATer (Ideal & Fair)
o Laspeyres 3[Ter% gIaT g $i¥ Paasche FH; Fisher T o1 HIeAT a=TdT &l
2. |gfa (Balanced)
o T ST HTAT AT T GHI Hged T 2l
3. IO 3Ed (Geometric Mean)
o Laspeyres 3T Paasche & V(L x P) — FITI%I?T el
4. qrEaeii=aT (Responsive)
o AT T ATAT | TREAT FT Al TEF T 907 2
5. forgia swarRa (Theoretically Sound)
o AT T # garg FEr AT AT 2




4. TR GIHF T 05T

1. g% IREd &7 qgl a1

o Laspeyres 3T Paasche & ST sl THEAT A HLAT g
2. YTAT S 9ad g # START

o HSTEIT ST AT T THTHSIA el T & AT ST FHhaT 2
3. HETEhita o shiaw Matg M3ers & Saamr

o T[T T MY Sad AN T Heldh TqaT|
4. STfF FroET o i Awfor

o WTHTT AT AW A1 F for smeet 3=
5. AgEET 3T sregw § AT

o T[T 3T HTAT Tade &l "qied (S|

5. Laspeyres 3{i¥ Paasche & 9T RNEL
fAgwar Laspeyres Index Paasche Index Fisher Ideal Index

YT AT 9 /TAT FAATT a9 7T FIAT T ST
AT T gfe ATer feamar g Fra ghg #0 fREmar g Aqfera sfaa
AT (\sump_19g 0/\sump 0g 0)(\sump_ 19 1/\sump 0qg 1) V(LxP)

SEIaT FwT FET ga- ERIER RS At w7 7 fAoqer

6. ITIST

o TR TAFIF = Laspeyres 3T Paasche FT ST Sied|
o SELT: I T ATAT TR &1 HId ¥ [He7er a9
o THE ITIN:

o HETERITT A9

o Sttad M4t T o7 =i

o HSTE, WA i AT At

THET T =T U @ TEQh | [0 qE e (Rt &I =T ), o, T, Terware, [T e i /T A =i

Hr=r «quit (twst) A Fem g Wi s o o uF fega, geEted $ie e -saanht oy g1 9T
LA ARIGHF [gral H T s g MY FAoTeeq &l Fuag ol & avd FHaAmET T7 8



THTT i =0T T @ T Teqid
1. sfoaT
STE[[Ah I T AHEST T I Tl SIT TRAT | ST o AT T &9, ATrorsy, werrad, forear, &,

TUTTATE, TISTH TS TIT SATHTT—H SATHEST T SATTF STANT grdT gl Fg s (Raw Data) TTT: AR 3T Tfee
2 2, e sase & w09 Ak MsemT w59 grar g1 U8 § sithel 1 W (Diagrammatic) U5 Y&
(Graphical) T § T&(d AT AT ATFAF g ATAT B

=T U T T AT 32T AFET Hl qA, AR, STENTFT TAT TAATHT T 5| TTHG AT g hiFaed
Td FTISH 6 ATHL—

e T=gT T EOTTX aTsa % QT TSTaerTeit grar 817

THT AT F ATHET 0l 59T TEQ(A & HEcd Hl THAT ST ThdT g

2. Ui At T T o7

THTRT T T & T I ATt & g R reaw | Ganford Ud avfisd ARt Hl 30 T Teqd oha1 1t g & o
ATHTAT | FHA F S qof T ITH (G [ohrer 1 Fof| T 6 T & &—

1. 9T (Textual) T=II

2. gUftag (Tabular) Y&
3. TEmT g

4. efr et

= H o Ue T TEqi T 397 (Visual) TET o FgT SITaT 2

3. f==w wEqfa (Diagrammatic Presentation)

eyt 9 fBfa 8 s atwet & S wse & =, swpfaat a7 arat & Area® § yaidd fhar Smar g1 =9
SATTA SR, TAFAT, AT AT FT T 7T 1T )

3.1 e ygfa &t [qware

g FTHTT A< & forg f T sy & 99 T gt 8l
FH THT | SATH AR T FAT 2l

AT FHAT TCA gl STl gl

g ATRYF TF TATILATHT T 2l

T 9TT*F U AT JAT ST B

AP e

4. =T T F TR

e el &1 yeaa: Feferfaa awn & frarfem B ST awdr g—



4.1 TFH-rT = (One Dimensional Diagrams)
TAH FAA Tk T (FTE IT SHATS) FHT TN /AT SITar 2l

(%) T &= (77 (Simple Bar Diagram)

=Y TS I191 &7 0 ATSTS & TTEA1 G120 S0TIT STaT g1 &qFF il SaTs A o 97 | grat gl
SYANT:

o At aut &t e
o Tt Troa i swEen

(8) g &+ 47 (Multiple Bar Diagram)
TEH TF F ATAF TATT SHFESt BT ToT U /T T SAAT 2
I
o TATSrer ot A o S = Y e
(77) F9wTfarad &@=7 (A7 (Sub-divided Bar Diagram)

THH Tl /I il IHH Teahl H AT F @ Srar 2|
ST

o TIET % AT =¥ & fAfoe 7e

4.2 fg-smarfy == (Two Dimensional Diagrams)
TAH AT ST ATETS QAT AT TIRT AT STar g

(%) FFATFX (77 (Rectangular Diagram)

AR AT F ATITT § 2T 2

(8) F7F1% [F7 (Square Diagram)

7t At Y ST SFET F A F AT F A A R

4.3 Br-smart = (Three Dimensional Diagrams)

=Y 4TS, ATETE U SATe I 7 0T R st 21

ST



e Hq (Cube)
e o9 (Cylinder)
e AT (Sphere)

TART AT 98 AFEST T TATHATAT &7 & e F forw v sSmar 2

4.4 A =01 AT 9191 (Pie Diagram)
THH X A H 360° F I F ®T § [G@TAT SITAT & T TAF AR AT FH 07 IHeh AT H 21T gl
SYANT:

N  SEEIRERISE]

o A FEEE

AT
o U T =T ¥ fTETE 3ar 2
€T
o ITErR AT § W I T ThaT 2

5. R weqia & A

1. #iehe T3 U T=F 9 AT 2
2. srferfera =xfw off Twer ThaT €

3. qAATHS FALTTT | TgIae|
4. T o= § "glera

5. FATAATEAF TEIAAT § FcqT ITAN|

6. =T Wi &t HiAT
1. Tt Tetendr G0 Tail

o Yy o o
2. TIET AThg T@T4T |

3. fA9Tor & 79T ud Frorer Fr FeTFAT|
4. FwH-FAT T Ao e g 2l

7.3 TSI (Graphical Presentation)

W el ag fafer g e atwet &1 9T 07 a7 fSgel ud Wt F q1eaw | q907AT Arar g1 98 6ty f{ew s
it g § ITET 2



8. T Teqfa A faaroard

. SHET &l I (Trend) € BT 2l
S P S e

. afasaToft (Forecasting) § ITTRTI
=T A T

A W N =

9. 3G WA o T

9.1 3@T UTE (Line Graph)
THH THA FT X-37e7 T TIT AT A Y-37e7 T 0797 7T Bl
SYAT:

o HEF F AT TRAAT

9.2 ST ATH (Frequency Graphs)

(%) BT (Histogram)

FHTTEAT ATFTT FTT ST T FATAT 7T 2
(@) gt TgHq (Frequency Polygon)

e & we f6gat &t e a9 v gl
(77) g 7% (Frequency Curve)

Tg AT TgHS T T ®9 21T 5

9.3 Tt Sy 9% (Ogive)

T 3T T AT AT &—

1. &H § %7 Aramza (Less than Ogive)
2. T3 T Tt A= a (More than Ogive)

SUART:
o WIS, QAT AT FA H



10. T T & a1

1. SIRET &7 FATHF AGTT F9)
2. YAt U IA-98E g

3. qetdlcHeh Seddd AT
4

. T FTIT H ITTEI

11. T T&IQ T S
1. =TT =ts F oo sfeen

2. UTH YU U O 19 a9 7|
3. Ry T TeT | w9

12. o=wg v Wy yegia § $a<
SICIEOR e O T Rl L

STeT AT UF AFG (AT U qEwar
STANTHAT AT ST TTEFAT, =T
qEFAT T EIPE]

yeqfa e am YT FRT

13. 3YEER

aTT T T U W T sitEwet i et =T i yAraeret &t g et Femy wegta ame qwe,
ARG UF AT TAAT & (T UL &, Tgl T TEIIT T [S&[Tor, T Tedaq= U qiaegarofy & forg offes
STARA g1 T A8t Uaw-gay &7 T gl Fa: AFST 0l TF(d, 32T Td ITANRAT &l 419 § T@d gu 3o Teqid
fer =1 === Rt ST =R U

TOT-H& el (FA &F [4=07) © 37 TF o=

1. SRRt

TThT T T IZ9T e A FT GUG FLAT ol Aol 8, TTodh S S14 [AHT Tl FT ALTAT FLAT o B
AT Sad § JTT: I @7 STAT g o T FeATU I7 &7 =< (Variables) TH-gaY & T 7 et 7§ 2 g4 21




IETE o T3 3% ISTART, FreAT 3w o1, oo o G, AT SfiT a9 offS| 39 Tee9< Qe el & Teqq &l
Tqifeeht | Ur-gee (Correlation) FgT STAT &1

ST Tg AL hael &I =0T (Two Variables) F = a1 STTaT 8, a7 28 9Xa AT G=0 Ur-8<¢ (Simple or
Bivariate Correlation) FgT SITAT g| U-H&E T TLAAT THTSILATH, AT, HAGHAT, ATT0rSH, FreAT 74T &= S
e e § sreda SUAni 2

2. OT-HEE T T

OT-H& & T &7 =20l & i I TEd i dae | g, SEe daviq v o= § afiadd g o< gay G=o &
AT Fg 9 T TREdT T gl

FiFTed Ud FISSH & A HT—

“aqor-Faregr &7 AT fAeF A= ¥ i I8 e g9y f 71T ¢, e s ¥ uF-gE F a0y 95 9d 217

STE hao a7 fA=¥ont o = aer 7 723+ T Srar g, STH—

o T AT I
o LTI F T AT ITH IF

AT T8 Hael &7 FA=y T OT-Tee FET 74T 2|

3. Fa I FA=on) % [Ur-Hae Y ATLTT

FAA T AL % [U-Ha L § gH Tg ST T TATH FLd & (oh—
1. =97 T fo=ont § #1E "6 g a7 T51?
2. Ffq Hay g, a1 ITehT foT 77 82
3. #&e & qradar (Degree) FhawT g2

Tg AT 38 ATT T Hiad gIal @ 1% e a=eor § gl AT FAT g 92 ga7 fo=eor o s afaferar et 2|

4. FaA A =L o IUT-gEE A FAwarg

THH A &l ol (= T T+ T Srar gl

g ITEATE GG I IATAT 8, FILO-H1T TG Hl A1
Tg "l gATeH, F0TcH AT ¢ 2l Tl gl

g Heel QU7 AT T gf Toha T &l

T UT-HaY T[T (Correlation Coefficient) ETIT AT ST &hT 2|

A A e



5. Fad &I [A=L0N o [OI-Ha e & T
Farer ar fa=ort F qu-Hay i qead: e wwd 7 afina G s wewar g —
5.1 gITcH {UT-H9Y (Positive Correlation)

STer &1 farrr ue 2 fRem # afiafda g €, st us # gfg e ow oy § o 3fs gt & o vs &+t g gy
H T FHT AT g, AT T SATCHS [U-Ha e FHgl S1aT gl

ST

o T AT ITAT
o ToreqT Sfiw ey
o  HHTS AT IS

Tg Y T IATAT & o6 IMAT =0 UH-ga< & T &l

5.2 SRUTTcH [U-9¢ (Negative Correlation)

St U fer=er § gfg g 97 @y fo=wor § #3#fy gt € oY U § ¢y g 9w gAY § gig gt 8, av I HIeHE OT-
e FT 1T 2l

ST
o T AT AN
o FTT U AT FATHTT

o T ST g (Afsa g & form)
Tg HaY T TATAT & Toh AT TS=207 UH-gay  foadiq fZem § =594 gl

5.3 [T -9 (Zero Correlation)
ST &1 fo=eont & A= FE M2 gy T2 90T S, a1 39 T [U-HE" Fgl ST 2
AT

o ARH & SATS 3T IHHT AT
o SO T ATHIT 3T TUEAT § TTH 31

=o Rl & v A= & afads g 7 g U2 &l I979 98 92Tl




6. T a7 FA=<OTT & [Or-Hae it ATAT (Degree)

TUT-HE e FaeT (9T BT A aardT, dfesw SEhRT draar €T Ferrar g1 SadT & reme u o8 9 Th § ier ST a7 §—
6.1 UT UT-5&#r (Perfect Correlation)
ST &1 far=reont % = e gt |ae gy, ar 39 Ul [U-HE Y FEd 2

o U7 YATCH TOT-HaE — 1 =+1
o U7 FEUITCH UI-Hae — 1 =—1

SATE:

o  TIHIET 30T e T Hay
o TFeTHYET 3T e &1 g9y

6.2 TUT UT-g&er (Imperfect Correlation)
ST 3T Ta=reont o = |@&g T gl 99 IO 7 &f, T 39 g0l [UI-Ha ¢ FHgl STrav 2|
SETE:

o ST ST F9Td
o LI ST AHAAT

AT Sad § ST S0l [U-Ha e gf a@ I HeAar gl

7. %ae 21 fE=n & -4y F AgA

et AT 3=t % TUr-Heer T LA A= AT q Tgea ol &—
7.1 st faguor § 7ga

ST, IS, o, FIT AT SAF AT AT § GaTAT g1 8| S UI-Harel T STeTAT ATTH A {ad| F HHT § qgraa
EARLEL

7.2 AT Aot § 78

faenar =i fastTom, T ST IoITae e & Hag ¥ SHaqrt dga o o 76 2

7.3 TereT we A § g™

STEAAT 6 He 3T TLIEAT T, Fheg AT T@e il &IHaT AT F T AT TLAAT 63T ST 2l
7.4 AT § qETIH




Tf% I7 FA==on & &= 37 [U-Ha g1, qOT TH & ST I AL HT ATHH AT 7 FhaT 3l

8. Fae aT fA=<uni & I[ur-Hare it AT

T UI-Haer ITANM 7, TR AT et Fg oo §—

. [U-HE Y FO-HTT G R TTL TGl HLaTl

FHT-FHHT S (Spurious) TT-Haer T TTIT STAT B
. g hae L& (Linear) Harel T HTIAT gl

. STCTE AT AT Afhe TRUTHT T TATAT FT T &

-bb)!\)»—t

9. UT-HEE AT HILU-FTF A& H i<
Tg AHAAT AALTF ¢ [oh ol &l (A=l o o1 [UI-Ha g FT g7 g (9 Aal HAT (o Tah (9= gEL Rl HI0T gl
SETE:

T T Tl 3T o9y ® gl & S gaTeH [U-Hael TIAT ST T[T &, T T o0l [eehl STILTE T FHIL Al gl IAT
T Hael THT o HIEH T Bl

10.3TEER

TUT-Hae (Fae &l Fer=wor) Gl #7 U Fdd Agea 01 A STTR(T (6w g1 THH ATeqw | gH T A9 Tahd ¢ 19 &l
Te=oT foh e STaTE UH-gAY & 92 EU & o Toh| AT T ST IEaia T gl TATT 78 FHIL0-F13 dae il AT
Tt Fear, FRe AT 77 foraeor, qamT e afasaarolt % forw v qerh ST )

SFea:, Fa a1 A= & [U-Ha e AT AT AT, ATFF, ATt Ua AT &= § =org-fAaior & giar
Tl T8 ASATIAH ST TheTd FATaT 2

TOT-H & o THTC
1. sfoaT

Tqifeeht # U-Hae (Correlation) T TZAIUl T gl T Ha AHES! % HUG T AU 7 Tgh< S 91 (S=dT
Tl T ALTAT FIAT gl SHAAGILE S1AF | TIE gl Hl VAT &5 &I STt &l AT AT qeATU AT =A< (Variables) TH-HY
o Tt 7 o &7 5 2 7 311 ST o o0—3T $ii¥ =3, JoF 3T /i, fra7 3T o, IcaTa i A aral

ST 3T AT STfe or=eont o = Iiady UE-gay &l TATEd F2dl §, qT S 91 TUI-5ael FHgl STar gl [or-Harer FT
29T T AT graT & T e Tor e & &, gt a7 & § o forg Tasa &7 €1 3ra ! SMemey 9% [u-gae &7 fafas
TR | afiehd (AT SITaT &




2. UT-HEE FT A (H2T H)

1 AT 37 | ATe B0 o = TRET i TRaaqsiie dael il [UI-Heel FHgl a7 gl < TF =0 § 9add g+ 17
A o= & off aRaad grar g, a1 S a1 I[ur-Heel FTET SATaT 2

3. UT-HE & THL

TUT-Hae T et sramt 9% anfiea BT S asar g—

o 3 s ww
NESINGIENETEIE IR
TIET & ST I
fa=ott it HegT F e UT
FTET AT & AT I

M NS

4., T39I % ATETT I IUT-HTE & THTL

() GFTHS U-Ga (Positive Correlation)

ST &7 =T ua gf feem § 9REdad wd &, st U G=or § gfg g 9% g@< # o i At & T91 UF | FHT I
T AL H AT FHT ZIAT B, AT SH GATHE [U-Hae Fgd 2l

SR

AT T ITTRT
foreaT i sy
ST 3T a1
fasToe = s fesht

RAsryaTd

o TAT O UH-gEL F T gid gl
o I[UT-HEE T (r) FT AT 0 & +1 F ST 2T 2

(F) RTTcHeh (U-H« ¢ (Negative Correlation)

ST Ue fa=eor § gie g v @y o= § w5+ Y 2t 2 o7 v § Y g ¥ gme § i Eedv €, AT TH A ITeHe T
e FT 1T 2l

o T ST AN



o FTT F U AT ATHTA
o At & % fom afT siw a9

RAsryaTd

o TAT FEETOr AT Rem § F9d 2l
o I[UT-HET T FT {0 & —1 3 1 Zrar

(T) ST [U-9Y (Zero Correlation)
ST 2T To=eont & = Fre A% a7 sra o da Tgi 9T Sar, a1 39 T U-HaE gl Srav gl

SEERU

o F A FATE i i
o SO T AHIT AT TLEAT § TTH 31

= Rufa & v A= § aRads #7 g8 9% i 919 981 9247l

5. ST (ATAT) F AT I I[UI-FaTe & THTL

(F) IO JOI-8&e (Perfect Correlation)

ST 2T To=eont % = ocda geten, Aid o it Jeey 9T ST €, a7 39 LUl qU-Hae FHgl Srav gl

o U7 YATCH TOT-HaE — 1 =+1
o U7 FEUITCH UI-Hae — 1 =—1

SETE
o TFaT I

o HiexT T H§HHIeT

AT Stad § U7 [T-Hee Tgd FHF a@ & [HeAdT gl

@) 31'2[“? -8« (Imperfect Correlation)
St &1 far=reont % = "ae 7 AT 8, T8q 9 IO Ael g rdT, IT SH YUl [UI-Hee Fgd 2l
SEUSN

o ST ST F9Td
o TOrEAT 3 TRHeTaT
o IUTEA 3T AT




AT SHHae § STTershier OT-Haer THT TR F 2T 2

6. TTET F AT I OT-HEE & THC

(F) & U-Ha (Linear Correlation)

ST &7 3=t o o= TREd" AT TITd § gIaT & 3T I dae il el ¥@r g T&I9d 63T ST 9%dT g, af 39
Y S  Fd B
SaTg

o fAfSa T o g=dt oo s =
o TRo¥ =7 T g7ar IcuTes 3T AT

(@) ST 97 % [r-gae (Non-Linear Correlation)

ST &7 3=t o o= TREd" T8 TqITd § 7 21 ST &9 § gIaTl g ¥ 3 Haef Hl I @1 g 93T S[rav
g, T I AL UI-Ha" Fgl S1aT gl

SEUSN

o AT AR A
o 3METTT F T T HrEw Fr erwar

7. T=ICuTT it ST & AT I [OT-Ha e & THh1C

() LT UI-H9Y (Simple Correlation)

ST FA QX =N o S [U-Hae 7 e R Sar g, a1 39 99 [U-HE Y Fwgd 2l

SEERU

o T ST ITART
o WF ST AN

(@) ATTAF IU-Hae (Partial Correlation)

STa &1 =0Tt o o1 S 7 TeqT= 6 YT T SI1ar1 ¢ 6 o7 fo=eott &1 woq1e o 71+ o Srar €, av s
AT I[U-HE Fgl SATaT 2l

SEERU



o T ST ITNRT T Haey, forear v feorw vad gu

(1) IGIU-H<Y (Multiple Correlation)

ST e =207 7 Gae U F i (G=aon & 97 U a7 7eqd o6 S €, 7 39 g ul-9e Fgd 2l

SEUSN
o ITITEH T G A9, ISl 3T Tl o

8. ATEATA AT & JATLTT I OT-HEE & THTT
) ELIEED U-H<4 (Real Correlation)

ST &7 FA=ont o 1= ITAT AT G ATEA A, THRE ST FTLOTCHT AT T Tl 3T, AT IH ATEq T I[OT-Hael Fgl
STAT Bl

SR

o AT Y Sfg=-Fa<
o TOreAT 3T TemTTE

(@) ATSTHT AT fr=AT Ur-ger (Spurious Correlation)

ST &7 FA=oTt o o= gaer fe@Ts ar aa1 &, T4q aredd § 39 91 Fls TAeT AT FHILOTHE Gael dgl grdl, a1 3
TR TUT-HEg Fgd 2
SR

o THT H SrHEAH HT T ST geeATe ¥ gix
(I T FEOT R &, T o6 TH-gHL T T Ta9)

9. TUT-Heel o T HT Hgd

AT U graTers Fgwor § 9gras
FTET A -t § s
AL U [AHTT § 9g19

FILOT-HTT T T TZATT | TTLTF AT
- & s

M.



10. STHER

TUT-Hae o AT T g/ T8 THE § HgIAaT F3d 5 o6 &l AT eAfera fE=eor o ware, foee faerm # i e sfmr a6
TEIY IS U &1 TATH [UI-Hael FRO-H1T Gael I O [#5 Tol wear, e ot ag e, gaar i wtesaaroft &t
TF HEea T AL 2

= «Tur-gare St faRreaTe” AT 9% TR 2500 SR H U fOEqa, geattad iR ai@r-Sudnit o T d gl 78
3T BA / B.Com / B.Ed / MA ¥ &l TLIEATSA & 1T ITIh | ATUT YA, S5 UF AHGHE (gral § @l TS gl

U ER R ERERILY
1. ST

TIETT FT T 3297 A AHET HT 69U 3T AR FIAT Al 8, Aodh 37 S [AAHTT TEETF Tl FHl
HEATA FLAT AT B SAFRTE SAaq § TTT: Tg <@T SATaT g {5 U 7271 7 9% (Variable) &1 977 fFefy st srear ar
FT 9T TEAT g1 IIMGL & [T0—3A fT 0, T 37 |7, FOrear ofiw o, IeqTae 3 ANTq affe| 39 =< & 1= 97y
ST ATl ITEA 1 Ha e &l g -89 (Correlation) FgT SITAT &1

TUT-Hae gH T2 HHAT § FZ1IAT HIAT & 1o &l AT A8k =20y o T Ua-gay & 2 U ¢ AT 390 aiaad (e
o T o #19T T graT | qUI-sare it =T Feg fafery foreraarv gt 8, e e u% =6 6T 37 TA0

FLAT TLA BT SATAT B

2. [OT-ae T S ere oref

1 AT &7 | ATeren E=wont & = UAT It qa e, e v T=er § 9iEa g 9w gaer e ot yartad grar
&, UT-He FgATdT gl TG T TRTLCHE, ARTLIHS AT T &l TahdT gl

3. Ur-Hee it fALroard
ToT-gee i e oA Fetetad §—

1. ITCEATE e & q9qiar g

TUT-Hae it FaE TE AAwar 78 g & 7 F=Ewn & i qReata 969 B The HAT gl Tg JaqraT g o6 &1 =97 e
THRTT TH-GHY 6 q7F T2 gl



ST
T T TEAT 8 A ITh AT ITANT off TEav g, AT AT 3T ITFNT & = [r-Ha e I7aT AT 2|

2. FI-HTT GGG FT TTY 751 FLAT

TUT-HEe Tg Al TaTaT 1o HIF-AT (=07 HII0T g 3T HIF-AT1 HA| Tg Had Tg F9TqT ¢ [ |1 (6320 UH-g97 § 2
g el

TR

THT 7 sreEshra 67 Tt o geledTet § gig o 1= qUr-Hae 93T ST 9T §, T SHHT o Tg Tl 1o SASeeh v
THEATSAT T FHIL

() g [OT-HE T T Agedqul ITHd oA €€ fareredr g

3.RAOTA T F@ATE

TOT-HEE A T FAT & B a1 fomr e fRen # afafda g @ §—

o TF BT ROT — gATHF TUI-Ha Y
o T fRem — o Tur-HEy
o TS RO AT — o= qU-HEy

TOH Hae £ THA FT AWSAAT AT BT AT 2N

4. Terer FT FraaT F IQqTAT G

TUT-He Fae (9T &f T, dfed ag A aqrar g T dae fhaaT Jsiga AT FASL 5| TH U-Hae T (Correlation
Coefficient) 1T HTIT S(TAT &l

o r=+1— IO gATHS da ¢
o 1=—1— 07 FITTHF Hae

o r=0—>3ﬁ_§ﬁ_®f9"|ﬁ

5. IUTTCH 3 ATATCHE TA1 9 9C AN
T AT T e e 7 g 1w

e HMATHF (Quantitative) I
o IUTHF (Qualitative) 9

T 9T AT g1 qhall 2



ST

o I ST AT (ATATHF)
o TOreT T ST TSR (SoTTeH )

6. Fa TG G FHT ATIAT &

TUT-Hae ATTIa: &% (Linear) Taer FiT ATIAT 21 It &1 f=2on & = 9&4 1T (Non-linear) 2T, @7 STLTIOT
TUT-HEY IH Tl €T H Tal g7 qrar|

g UT-HE e T U AT [HTTAT i {7 412

7. THTHS, TRICHE AT LT g1 Tl g
TOT-Eee AT FAT H GTAT ST HFAT &—

1. gqaTcH%
2. FEOTcHb

3. 9
T T wohTe 3 Heeit v afied FeAT 9t g1 ST 2l

8. AT S(ia+ I AT

UT-HEE T FALAAT U AT SHTAT hl TATA T2 AT 2IAT gl THHRT START areaqrash arreataar § fhar
STAT 8, SH—

o P faEr

o gfers sEg™
 IEGIRERGLE

9, swiasaaTofy & Tgras

Tfe 27 F=eo & &= 3g U-Ha Y 93T 14T 8, A7 Uk & AT 9 THY HT ATHTT AT ST Tl gl THT R0 I[07-
e T ITANT GATTHT (Forecasting) § 3T SITaT &1

ST
s = i foreht o = 3 g aeTea OT-Hee g 9 ST T SIHTE AR ST T 2

10. Fifeghg 799 a9



TOT-Ha e Tl HATCHS & F HTAT ST Tha T 5, SAH—

o T (UFHT HT [O-HAL 0T
o TATHT FT FH qEEIY

% T T AT S TR 3 2

11. TAATHF HAAT H GEIIH
oT-Hae T AT & fAT9er ®Et, el AT qHT AT F SAFREST AT AT B ST HHAT 2

SITE:

o TS 9t & o1 oY =07 &1 99y
o Taferer &=t & forerr e T F1 "y

12. Avig-fasio § Sgaih

FEAAT, TTET 3T AA-[FeTeor # I[or-weer it e AT grar g1 T ATeqH § Hel 3T TheTd (Hu ofT ST
T gl

13. STqUTaT it THTEAT

AR STTAT | STTerhier TOT-Ha e Y0 2 & | IO UI-Hae Tgd af g W gl T AT g T AT FAgR &Y
ATHTISTR =Tt quia: e 72t g

14. STATHT I[OT-HSE 6T TATIAT

Fl-woft AFEST § UHAT [U-HE Y TS IqT |, ST aredd | aredqrad Agi gravl SH ArHTE AT AT [ur-AEy Fgr Sar
2l

Tg fEreruar araem i@ fSawor 67 AraeT=Har fit 9idl gl

15. SATHLTT T YT

TUT-Ha e ATELTT FTAT H TTLIHF AT TG HLAT g1 THR ATEAH F AN TTATHA (Regression) ST FTLUTCHE LTI
oo st )



4. UT-HE AT AT FT HEA

TUT-Fare it fereraaTt TH—

CENGED
ELRIl

EERIEC]
Ai-agrT®

FATAT 5| Tl FILU g Toh FITETbT | [Ur-Hee FHT T AT Aged ol gl

5. ITEER

TUT-Fare T TrTaT T TUY FIAT B 1o TS FAA HEATHAT FT LTI Al, dfoh I a1 (57 A€l Fl THAT FT TF

T T gl TE ZH Tg 94 | FrIar #ear g o &7 a7 stfere fa=or e swenre, o e # e ey e a6
TEIY S g0 8| TATT T FRO-H14 Ha¢ &1 [8g 75! wear, e o f@gmor, g@igae i [ug-fato 5 oo ag
FHT ITAR Bl

UT-Hee T ATIT T THAAT

1. sfeT

Tqifeeht | U-Hae (Correlation) T FEAAT Fad g AT aF HHA qg! TgdT 1o &1 A= & &= Haef g a7 7al,
qfodh T AT ST ST gIaT g o Tg Hdae fohaar oiie Ty Taerm § 81 <#T 3297 | I[ur-Hag T 979+ & forw f&fae
Tt &7 ferere o T )

- T /O 1 T IAFt a1 qem awt # Ao i S ahdt g —

1. wfees =T R g faat
2. wrford =T giferha vgfaat

2. Arthe () ggfaat

T TEATT | AT Al = AT ATH % ATEAH & Teqd F QU-Ha G AT STHH a7 S(TaT 5| T &t 97t gt g, 78q
U HEF A5l gl



(1) [Sg-| s@ 9& M (Scatter Diagram Method)
g U-HE Y HI AT il G T3 AT T f&3fe 2l
fafer

o X-3TeT 9T U A= 3% Y-31e7 9% @A A= oy Srar gl
o ITH T HTAT (X, Y) FT AT 9¥ @530 F & § 9797 747 2|

fasay

o T8g T & A7 FF - gaTHF TUr-HEy
o T A= T AT HqF — FOTHEF [O-HAY
BREESIRRIEN R R LEL

o I AT HHAT H ATETT
o YT 37ea & forw suanft

o T HTIT HWT Aol

o HAFITF AT ST THTIAT

3. ot AT ifeTsh i aafaat

T TEIAAT FIT T-Tael hl HEATH® €T § TTIT STAT 81 Tee, ATa raa=iar i a=rfees 7T St )

(1) st TOIE &7 U= o1 (Karl Pearson’s Coefficient of Correlation)
g U-HE Y HI AT il G TATId A AgeaqoT (aier gl
-
fadwarg
o rFAMW-1¥ +1% &9 Zrar 8l
o TE YNEF [OT-HeH FHT ATIAT 2
o ST FF ST AATF (A 2

FgIfiar

o HTATHF ATFSI & o0
o ST, AT U AT ST e |§




(2) @A &7 SHH-T[U-4Y UM (Spearman’s Rank Correlation)

ST w2 FH (Rank) F ¥ | 304 28I, T =0 [ATer 7 AR /AT 74T 21

(3) THFTor fa=<or 9gfad (Concurrent Deviation Method)
77 fafer 7g <@t g o a1 fE=eon § 9&dy T 919 21 391 & a7 Jgi|
fafer

o IR IET =0 UF gf e & a8d 8, a7 gAed® [u-aa e
o Taudia fRem § T, 91 oS [ur-HEy

fadvard

. TET A
o  TTEIHE AATT F forw SwHiy

o

o FATIF TEF T
o g fagwor % forg srqaTeh

(4) STaTeT 9ZfA (Regression Method)
TH T | ITOTHT L@t i 9gradr & [U-Hae JTq Fha1 S1aT g
"

]

SE



e (b_{xy} ) (b_{yx} ) Ifare ori gl
fadvard

o HfaegaTof § qETEE
o e fargoor #§ Ia=nft

4. fafSrr gt it gamr
LEALH e CAC Tl | SEpIn

[EES: LIRS ke o T STeqad
LSRR LEGIREIPET o i |
FHeTiers fa=reor v w9 HIET AT
EIRUEC] UREIREEICE I CIG L]

5. ITEER

TUT-H& H /IO il [ATHT TEIAAT g6 T8 ST H TgIAdT Hdl & 1o &l =2l & o= qaer e f3em § g oY e
T g1 STgf UTTheh [ATSTT TTEIH ST ATH SATHTT 6 (o0 ITART &, Fal Ao [Atest adis, I s
g srera & forw sraeTs 2

AoFea:, AT it T ST STeTTT % IZ9F o ATHTE ST [OT-Ha e FTIF TZIT FT T4 (63T [T AT 0

F=r «aur-HEe T AT T THZAIr U 9% T 3000 q56 # v AEqq, wHEE T TOEAT-SId R O I8 d 2l T8
3IT¥ BA / B.Com / B.Ed / MA ¥ T T&ATel o TorT quid: ST &1 ATUT 93, S5 AT SAHRHF (geal § T TS

1. sfoaT

il § U-Ha4 (Correlation) T TLIIAT AT Hgcd U gl AT I3 | SATCH, ATHTISTE, T8, TGS qaT
FTAATIAT THEATAT HT THTETH Hae AHET 6 GUE H TAT qgl &, dTodh Tg SATAAT | aLTF ¢ o (Ao 9%
(Variables) Ts-gaY & e T Ha1e/d 8| S Uk 9¥ H TRAAT g4 T TH AL HT TATEAT gIaT &, AT 3 a1 [0-

el HTAT SITaT gl

qIq FAA TG STH AT TATH gl 21aT o6 &7 A=<t & S Gae g AT Agl; TG SATAAT AT 9T grav g o g dae
e fRem & § ofe foraety wmam & &1 == seoT & wifemdt # spor-werer &1 719w 3 forg At vg it (Methods) 1
T FoRaT T 81 I TE At OT-Sae T AT A1 597 T | FAqTAT 8 AT e G&qTeq® & | qA1IT &




2. [UT-HEE ATAT FT 36T
TUT-Fe T AT T Tt o7 g 2o At g—
ZT F=ront o &= Heer it fRam s1a FAT

Fare T ATAQT (FSTAT AT FHSTILT) HTIAT
TAAT ST AT T FIA TATAT

qferearuft (Forecasting) H HETAT FTAT
FTireh Ue g Aotg-fAator § " 3= T

M.

3. T[UT-HEET T ATAA T TFIAAT HT IR0
TOT-EEE FT AT T TH Al 7 AeTq: a1 RN # i B smar g—

1. TR AT W 9gfaat (Graphic Methods)
2. WO AT FifeThr 9Eaat (Mathematical Methods)

4. rfhes o e agfaat

T TEIAAT H AFHST T =0 AT ITF F ATEAT F T HL [O-HGG T ATAT a1 S[rar 21 I FBfert awa gt €, 75
= TEF IO §99 A1 g7l

4.1 -9 9@ 9&fd (Scatter Diagram Method)
Tg U-HE L HI AT ol G G3A, TTEIHF A AR 9T f&fer g
fafer

o TS 3reT (X-37e7) 9¥ U =T forar Srar 2
o TEATHT & (Y-3TeT) U O (a=207 foram Srar 2|
o TOIE I A (X, Y) F ATH 9¢ &g & T § 90137 14T 2

TU-GTE T T

o 7t f&6g I AT & T fREE § — garcHs qu-aey
o Ffg f&g F=r & & goh — FeorreHen Tur-HeE
. 7t &g foEy 3 — g ur-aey

I

1. 9% 30 999 § 9T

2. 9T srewae & foru st



3. gagfy ke Trg Farg

T
1. 9T ATIA G99 Tal
2. TR ARy il 9TaeT
3. ST HEIT H AFST o oI wisT
5. v = "iferdr vgfaat
T TGATT GTT UI-HaE T G&ATHS &9 | HTIT STTAT gl Trg AT AT, T AT [Asae= 12 =7 7T 2

5.1 T [9€ T UI-HaE I

(Karl Pearson’s Coefficient of Correlation)

g U-Eae Tl ATIA T HaH Aged qur, SATIF T TAterd [ater g1 T8 e [Ur-Hee ATa 1 qard a0 TT97 STra
El

bl

a_u-Q'T_
x = X & fa=e
y=Y % ==

[EEEELY

TR AT -1 T+l FAFA AT

STTcH, FRUTTcH 3T T o T FLdl
FAT HETH T TSTAF (3T

ST MY ATATST AT | 2ATTH STIRT

b=

-
1. Fae I & I /T9qT §

2. St JoETe
3. eafds AT (Extreme Values) ¥ TS

5.2 THATHT FT FH-TO-HE [OMH
(Spearman’s Rank Correlation)

ST AR ATEATH HEATAT % a9 577 (Rank) F 9 H IUetsy i, T =7 fATer 7 w207 fohar simar 21
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et

d = FHT &7 FAT

n = 7Tt T HEe T

CELRILY
1. T[OITCH AFET 6 o0 ITTH
2. UET TIA
3. e Aot & for 9T

Sl

1. ==Y Aforn § &9 37y
2. T %9 (Tied Ranks) g I¥ HTEA ATT9TH

5.3 HHHTICT (=0T Tgia

(Concurrent Deviation Method)

g U-HE Y HTI I T 9 A< 7T &fer gl
fafer

o TAZ @1 ITAT g T &1 FA=eont § qiady us | g1 ¥ @l g A7 7ai
o If IET UF G T F FEAd § — gATcHT [r-Hae
o Ife foradia e & a5 § — ST I[OT-Faer

rrard
1. 3[dq I

2. A TUETE
3. Y9 AT & ol TR

Sl

1. 9EF 799 699 T81

2. =T+ g % o s

5.4 TTHT TG
(Regression Method)

TTeRTHA FEoror o ATeas & o qur-Faer JTa AT ST "ot 2




Sl

et
(b_{xy})=XTT Y & TTHA TOITH
(b_{yx} ) =Y 9T X & TTHA TOTTH

CELRILY
1. wrfersraroft § qgrre

2. s frgwor § sreda St
3. I[OT-HeE T TIRTHA I|1 T AT adT

6. fatsr=r gt # gt faa=ar
LFAE EEO I CAE | ST

[EES LIRS UL EIREEIEI2RE]
IR RIREIRIEICE 22 i
FHeTiers fa=reor v HIET AT
RIGUCE] RCIE P Gk LI

7. IUh TG HT T4T

UT-Hae T T Tg I 7 949 = arat a7 97 Fedr g—

AFHET T T (ATATHE/AOTTH)
ST T SATHTT

FLTTT FT 3297

SUTsY AT AT TATLH

el

8. IUT-He e WA sl STATRIAT

s it & fwior &
FTaaTas -t §
Srfers: Ud A AT S AqEeTT o
fasraTft 3w T Fatr §
TR |1 % fashre

M ANS.



9, {HTY % graaTHAt

TOT-Fa el FTCO-HTH Feel T org a5 L
STATHT I[OT-Ha el sl FATEAT

TAT At TAd AohT T TFh &

A I Hae T ATIAT

b=

10. STHER

TUT-He T ATO ol TEAIT AIETNT T U AT Hged 01 T | T WIETH & gH &I (9=l & = gae il faer
S aaT &7 ASTS €T F THH T 21 Tgf TTHF THIaAT T ST AT G99 & o TR 8, a8t T
Tgtaat adie, freaaeT siw fguomens stegae % forg sraeae 2










