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TSI Aifeareht (Psychological statistics) MAPSY-502
ThTS-1 AIRSTh:- AN, IUANT U HAIATHR HTUT W GieTehl Rl Waed

(Statistics:- Meaning, Uses and its Significance in Psychological

Measurement)
ZehTS AT
1.1 S&ET
1.2 3%3?1
13  WiRegehl T Y

1.4 it < faamd
1.5  Hifegshl o 39T
1.6 HAIAST AT 37

1.7 |
1.8 Sreqrecdt

1.9 e 8 94
1.10 &= geor g=h
1.11  Feweames gg
1.1 SErEEr

Y Y9 HANATH [ 37 STeag L AT STHET o7 Toh JT0ft o U8R 1 STk STeqd
HAISIS T 8l ST TTORIT o SAETER 6 fol T4 T8l ohi STEAIT L SRS ol HoheTd (ol
ST 21 STH HAThS] ohT ATk forfer SR forsdwor s ATfORIT o saarem ol @ferd Joi fomar ST
TeRdT 8| TTH STTeheT ohT forsguoT St dTedl SiTi-ieh farfer sht Eifiteehl (Statistics) ET ST 21 39
oRTS o1 STEITT L 1T HifeTehl ohT 37 qT IGehT IUANAT G Tehd |

1.2 =B

3 T3 ol UG o d1e 3117

o Tifteueh! st 7 T Tohl|

o Tifeehl o IUANT <dT Hohl|

® Tk T T 37 o1 |

® T HTIT H HiReTeh! HEcd ohT IUM T Hahtl|

1.3 wifadht T ored

TR ohT TSI T Statistics (@ﬁﬁ%ﬂ'ﬂ) ST SITdT 2| TSI WY o 3168 Statistics T ScdT
AT ST W (Status), ST ATHT o 316 TR (Statista)dHT STHT WTHT o ITeg Lffiesh
(Statistik) Mg ) §'§ 21 37 ofiT 9TTeTY 3 ScdfT Ysal Status, Statista T Statistik ST ITTfegeh 379
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AT Tifeaeht (Psychological statistics) MAPSY-502
TSI WM ST | T8 8 ST (State) i HATI-3, SIHHEAT TIMT, IcATEH, SHa-Jcg I ol
ST W@ & &9 § fohaT SITaT oM 38 € Statistics FaT SITAT 27| $ET T & YR H HiRershl st
TSI ot T (Science of King) haT SITdT Tl
e T ¥ wiershl we aqifaes fafer @ ek g s1ishel o1 HeheH, ey,
fersgyeror <rerm et 3ra femar stTaT 21
W;FI??MTW (Ferguson & Takane, 1989) * SIRKIN «qTRegehl aqier farfer Y wep wmam
2 TSTerenT gramer G0l AT SR S0 976 STTehel shl Hehats oiTi1ehuT, U qT SITeaT 9 21°°
fafrm, T Tur I3 (Minium, King & Bear, 1995) & AR «Hifteehl SAThel
effeRtur i, G st e forsdwor s 1 fogmr 217
SR TRCATSTST o AT T TqE & foh Wiflearsh! Uk fomT @ Foret sATehgl sh1 Heher arvflentor wet
forseeroT fehaIT STTAT @ fTfeh STH qeaii o SR W 3Uch STTH T (R JTd AT §Fa &1 Hehl
(70 i)

1.4  wifegeht 6t fevraamd

HiTteashl o 3 I AW o TTA HNeTh! shl T ToRINATE 59 YRR JTd L Hehd &-
s TiReeh! T foq 2

s FiRersh! TE ST STH ATehel T 3Ter J forsdwor et 2

% TiRerehl T &9 & forelt foreer o wieameren vet o1 Teaa i 2

3 TTREThT G qeiTceh ST HFH B

* HTREIHT T ITH UTOTHT 3 STTET O s 1 o Tehd &

1.5 wifeashl & Iu=mT

HiReash STER ShT ST ST5a ST 2l 3k T ST 36 Johr © -

1) Srtes fafer-
HTeTeh! Teh SITieh forfer R1 SEehRT AT STk 7, Toram ariven forfert shr sy femam sirar @
AT ITH T ok SATIR R fsere ahTet STd & 7R 3t s o 3hi STt 36 SR foq 3R
wifteehl ush g & ford s &) wifterehl o fomr fogm warwe et @ of famm & form
Tiftereht fFremr B (Sciences without statistics bear no fruit, statistics without sciences have
no root.)

2) 3iehl ERT A2t shl SUREAT-
HIRTEhT o ST ITH AT Shi ARGAT SFehT G 3hT ST | HThe! oh SATIR T Areleh ey 1
forar ST 21 wifeaeht & 31ege ° 3ifoheh I BT T 81 1€ Shetfe (Lord Kelvin)ah
IFTAR, <o forsmy 2l ST 3119 3 T & AT ATT IHHT AIO L Fohdl & L 4 HEATSAT § eh
T Hhd B a1 3T 38 a1 § T 81 Ife AT 39 T o1 9197 T oL Tohed, 1 TR I
T T STEATTS THR H 21

*

D)

)

>

L)

L OC R )

0

*

D)

L)
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TSI Aifeareht (Psychological statistics) MAPSY-502

“When you measure what you are speaking about and can express it in numbers it,

when you can not express it in numbers, your knowledge is of a meagre and unsatisfactory
kind.
Kelvin, quoted by Ronold King, Physics, Metaphysics and commonsense, Scientific
Monthly 42:311 April 1936.
3) SR qAT 915 TRoTH-
Hifeaehl =T FTEAT ATk 2T UL HATHTNG BIell & T I8k TIOMTHT H SR (BT <Al fergoa arg
STt 2, Tetd: 4ok 51T STH IROTHT H MEAT 918 St o
4) wrfereraToft hY Tat-
Hiferehl % ST ST STaT 9 o AT ot el i T foram ST weha @ ot wiersy ot ferfer
1 T A T Horerener +ff foram ST wehar 21
5) urerur T Srerdr auT fargetEaT st -
IS ieror o Fwior sht Sfera 5 SURIe Uat o = B Ua-fador e udieror st S
T fergererar =t frerivor 0 o wifeaht faftmt srefies swr o aemees fag Bt 2
6) TEHTEY T LA TEHEIH G A€ TIY BIdT & foh Teh = (TRGefell) orm g = o
T eI, FRUITCHe ST I fohH TR o1 Te@rary § I IEeh WA T 22
EHFS ol TTUHT IR ST & ST ol ST dehell 2
7) qEATCHe HETT-
afa 21 3tera SAfrsh AR o Hed qoiTcHsh STEIIT AT <T8d & qoT Hrefeh 3wt hl ST il
Ted 7, el Gifteeh! fafemt e 3uarh fig aidt €
8) FTHAT H HETAh-
Hifeaehl o ToIAT TG AT Uk S 1 8| TordlT ¥t STTET shl AISHT ST, S0 ezt
T TIT T HATHST ol Tehl=d hiAT, STSHTIAT ST TAT SHeh! SITe HiAT, TTH SThET ohT frsguor
AT ST IFeh! SARGHT L HEca Ul sk T, 37 Wil STTE=aT oh <l § Aiflerehl 3fed=
eI g Bt 2
9) HTA-HIUT TN hT TA-
Tiftereht faferT srf-shror arart st @isH ¥ gere g gt 8| aiftereht g sfiaa it sifee
TS T ArehoT o ST HeRar 81 1882 (Tippett) o SATER < “@iRerehl Tedsh saTeh i TTferd
FAT 8 3R ST & T3 Cl%?[\ﬁ Tt T 817 “Statistics affects every body and touches
life at many points. L.H.C. Tippett, Statistics, 1947.
10) TOTAT ¥ TETIh-
Hiflerehl o F=wia T Fatfed Gt gR TToMT et STeIers et 2l $6eh T fafve Sife
HEEATSAT T TGS 31 IAHT § § Pt ohl HETadT § T Sifeet TomT o ame
T HEsTaT | 9T & St 2l
SUh e SUAINATST § T8 Bidl & o Hifleaehl ol qaw wwa #, fafir &l o sreafess
TECIU! ST 2
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TSR Aifeareht (Psychological statistics) MAPSY-502

1.6 IS ATo: a7ef
18 (Thorndike) % ITAR ‘U T Flq AT Wi Hkdcd Tl 2, o I8 Tohet T Torelt
AT cAfReresr Tt & e b ft v forerh fovelt weT  stfiere & e AN 6 A 3177 (Any

thing that exist at all, exist in some quantity and any thing that exist in some quantity is

capable of being measured.) E.L. Thorndike

3E ShTL HT ST &1 T TR 2, fohe] HTUH 3168 31 SATET AT Uoh hio il ol UH Tl
(Ross Strange) ¥ 3TTAR, HTI ¥ &1 163 T TEAT FLAT T oA T 2 TH: 710 §
37ef &l T STehi o 9 H G0 AT 3] AT Rt I 1 & T S8 q0 2]

Y (Stevense) o To=R H, Ao forelt ffara wfieha femi o 34@'81?3"6@343[55} 3 9SH
A ot TfshaT 217 (Measurement is the process of assigning numbers to objects according

to certain agreed rules.)

SR H IO fohET SR TS Ak T e sifoeh I ST STk ohl RISl 61 fopar Strar
2| AFETEF I T * ITTUR, “TH fordl] I 7T ek T AT et T L &, AT gaem
Tk 31T ol%gl%gﬂ]ﬁ 7T farRraret st foma Sirat 2172 (We never measure a thing or a

person, measurement is always of a quality or attribute of the thing or person.)

Thorndike and Hagen

3T PR geHeds (Helmstadter) &1 fom ® o <<amoe =t ueh afshan & &9 § gieaia fomar
ST | &, Foreen St=aila ferell sateh srere areq # feord farstwaratt s stifersh foraror giar 817

(Measurement has been defined as the process of obtaining a numerical description of the

extent to which a person or thing possesses some characteristics.) Helmstadte
AT (Lorge) o STTHR AT o 3TwTd 1 T i T [T hiAT ST 8- ToH I8 a3l
(Objects) & 3 (Class) & Traf~era T =1fed, feefir o ofent o ot & wrarfeer T =,
T, 8 3 e & wwarfraa ST el Foreh ST W gt # 3 Y fordl ST 2
Tl &9 7 st ST HehdT @ foh Ho forelt areq 3tera =4 feh o fariwarat st seqfm &9 # M
Tt Rl o STTET 3ifehen Heond fome TaT st sht fshar 8
HATAIT{-eh HTUT | | ReAhT hT HEed-
TSR 7o H Hiflersht o fefcifiad &1y weed ©-
1. HAETTH gderor fAmior o agres -
TR TveToT o6 fmfor ot SifsRa o Swpeh wat o we-forsor fora Siam 2, it fof wifteeht
fafRrat grr & foram Strar 21 e afafes wase wderor it Serar qen fagafigar @
fuftor 0 o aificrsh faftrat swt o gemes Brdt 21
2. IEHT H UETES -
HifeTehl o o1 ST AT Th i S €] ST0 ST o TR ATH- H HifteTht
frefefaa SR @ ey 8-
o Giftereh! g wa foraor avva 7

UGS e forgforemerd 4



TSI Aifeareht (Psychological statistics) MAPSY-502
% wiftersht faftmt stemem wfsham o fo & ot 819 % forg smea et 21

o Hiftewaht g8 19 qiordt =l drefeh o Tt ®9 H Grefeh A § GeE Bl 2

» TTReweht 5T AT feehs frehTer o weErraT aTH =i R

s HTRerehT g (fersraoft) s & werreh arelt 2l

% Tiflegehl SfeeT Href-hror Grare & forsdwor ¥ ere ardll

1.7 |

HiTeaeh! Ueh fo 2 5w Stiehel ohl Hehor, aiehtor T foror feram STrar & dfeh ITH et o
HTER T 39GH SITHH AT o F1 AT G 81 Eeh| WReTehRT ST S qe 308 TRomm
SITH 81 & ook STTUT W iersaroft sft 3ht ST Eerd! 2| Hedvers sl ST, qaTcsh STeRi
TS hT-sh 0T G2t ohT 3784 Hiflegeht farfer grr avver 21

HATSISIT HTO ToET g 7ot SAfh 6l foRIvarstl st aeqis &9 # g e =i &
IFTER HAi(ehoh Hehel FeIg FET T ohl TTshall & | HRETsh! HHISTIh HIOH o6 FoTq ff Hecaqui &
Hifeehl ST & FAeTeh TI&oT 1 i qeve & qem fafie= YR & STqa-am T §
Tifiershl Tere fig et 2

1.8  IsITEAAT

FEQS: formT forelt waraTa o et frrdteror g ome ae

® HAISTeh UIGIUT: I HTehiohd |9 & [ST8eh SR SATthed oh Ueh U&T STYET 3T 9&i hl
Ire o ST 2

o UdteruT & Ue: wiierur & ffed em/gr ug Fedrd 2

o uiterur Sht Srerar: wheror forg seza @ fafifa foram ma 2 St o1 wae arferes @ erftres

o uiterur <kt fargafarar: fafir= auer s1=aret & warra off wheror & wftoma) & aomar s+ @)

o FEEFIY: U UREd! qoT e qiafdal & Aeg feurq ureafer gy 8, o geary
TUTIe o &9 § SAeh foRaT SITT 8

® FHRI-HRUT GFa: A R & 9 T I & 2, fohe] for2[a 7 814 T ¥ 78 =1t T 2
T8 TR TS T Ul o He ohil-ohoT TFeT-2T 8| 3T SehR Ueh Titercl qeT 1= fefelt aiterdt
o T 10T e o1 I T ST © i Teh it et ot ot fehar
svTferd o T R

0

0

*

D)

)

*

D)

)

*

1.9  TEHCHTHRA 5 A

TiReTeh! o Ty § T/ T odd-

i. wiRegeht s Afes fafer ) /3T
ii. Tifeeh! farear & TieaTedes et o1 79 Hid 2 e/
iii. TR FRT eHTcH ST TP e 2 /3T

TGS Heh faafaame™ 5



TSR Aifeareht (Psychological statistics) MAPSY-502

iv. OiRereht gRT wiersraruft it ST Tehet 2 /38T
v. Hiferehl sTeru & aTersh B 2 /T

I LET AT i AT v, I
110 @ Teor gt

T, ARIT (2009) T HAICSTIH HIRAAT, ATTTT FHIRM, FAT 9 TR, 3§

o  I7eu, faftm( sftemea, forstam qem sweerm, ffr (2009) ferw sara™ w6 wifer,
AU TTocTheT=d, IATH-2

® HUA, ToA.. (2005) Hiflewshl o e de, forie Teaeh Hi-aY, 3THI-2
o TTHT, T, (2003) Hiflewshi forfera, qofiar HEshoT, TG TEdeh S1aiH, SATETEE (3050)
o fier, STsar T TSt AT SR (1994) AT Hikedehl, &1 JETE HTie, STT-4

o fiig, TTY( e, SIRERT qT AT, TewT (1997) FToRH U6 el § wiflersht & qat 34,
T YETE T, AT (3090)

® Aggrawal, Y.P. (1986), Statistical Methods- concept application and computation,
Sterling Publishers Pvt. Ltd. New Delhi.

® Aron, Arthur( Aron, Elaine N. and Coups, Elliot J. (2007), Statistics for Psychology.
Pearson Prentice Hall, New Delhi.

® Bartz, Albert E. (1985) Basic Statistical Concepts. IInd Edition Surjeet Publications,
Delhi.

® (Qarrett, Henry E. (1981)) Statistics in Psychology and Education. Vakils Feffer and
Simons Ltd. Bombay.

® Guilford, J.P. and Fruchter, B. (1978) Fundamental Statistics for students of
psychology and Education, McGraw Hill Book Company, New Y ork.

® Siegel, Sidney and Castellan, N. John (1988) Non-Parametric Statistics for the
Behavioural Sciences. McGraw Hill Book Company, New York.

1.11  Faeermeaes T
1. HiRcTehT ohl TSI ohT T T haT STIT AT?
2. Tifeeht 1 37ef Ty )

3. \iRegeht Y forsrearety o1 auiT i)

4. GiReehT T ITAIAT AT fredrysish Fui i
5

6

7

. HAIAT HT9T st SR R
. HTYT | Hieweht o H&cd ohl T8 ohi|
. Hiferehl ford Tehr STeme § S8 gt 2

STHEUS Heh fqafaame™ 6




TSI Aifeareht (Psychological statistics) MAPSY-502
TehTs-2 TaravuTTereR Tifteaehl AT 3Heh SUANT (Descriptive Statistics and its

uses)

RS HEEAT
2.1  TETEET
22 T}/H

23 Wil & YR

24 foatomens qifedht
2.4.1 =1 g & A
242 fagaaisom

2.4.3 3RSl T ATAE S TRl

2.5 foaRreres wiflersht o Iu=n

2.6 HWW

2.7 SrseTEt

2.8  TEHTATHA o I
29  wRI T EE
2.10 THeraTeHeh 9%
2.1 TEATEAT

S U9 T 3 TIRGshT T 3T TT 36k STATT T HHAT IT| HRhT Th (S & ISTeH STiha]
T kT, SHTRToT Ue forswor foharm ST & dTfeh STH ot o SATEN 0 SUYh (kY 1 AT
TS BT Toh| ReIeh! o SATIRTIE SUTNT UshAT o TR U BTREIhT o TR ohT TEIT hiAT
+ff ST 8| HieTehl T TE Ie3d SHUEAT § Tlf-od HeATeish ToRINaTat! 1 Jui T
qAT Ik Y H A TR 2 36 bR AReTeh o 3 T FohR 8- T forewomersh
wifleaeht T Tt SAgATTeHe Wiferehl €

3T SIS T ST L AT TIaT0TTcHe, TiReeh! T $Heh SUFIT ol TH Tehd &l

22 3T

T IS Rl 3TEITT i oh TYTd 319-

o TifleTshl o YhT A Hohd 3
o fIawurTcHes Hiftewehl & o | &[T Hehd 2

o feruTTerer Hifleashl o SF=id =Rl S ol i HIT-HEHH, Wealish & Sgetish o 37
U Hehl|

TGS Heh faafaame™ 7



TSR Aifeareht (Psychological statistics) MAPSY-502

o 3Hl YR foawunensh HiRkesh! o 3twaia foraret o fafrT AT9-SEw, =qute fomem,
e forare & TTHToTe fereret o oK H ST HeRd 2l
o foaunens: Hifteashl o SF=id SAThS! T TG TEAHT it ST ot Fehl|
o fauTIcHeh Tifleashl o START 37T ST Tehil|
23  WiReAh! & THR
TR SUFTT TTsHAT % TR T-BTReThT % EATIRad &l JehK 8-
1. foeRoTTceh SToaT JuiHTeHe: difeashl
2. IATAMTCHS Hiledhl
2.4 ToEuTeRes Wittt
T9 ThTL ohl ATREehT oh =TI STH ¥ SAThS! oh TR TSGR ST SHEEHT 3hi (RIS
T I foRam ST ®, 31d: 39 foraunenes 31erdT auidTeRss |iReTeh! ST ST 2| auiTcHeh
TifeTehl o Frariq FIETOT ST 9TH 3TTehel o TR W TSt ol Jui ohid, TS hid qeil
wifar ot o1 sl ffd g1 & fSraeh S 38 7=t YRR awe § wterdr gt 21 Freor g
STH (RSl I HRUfeg, FRAT ST 8] s S o HIhi o 3Twid HEAHM, HeAih STa
SEToh T TUMT T STt 81 3609 g1 wg <At Ay Reurfer i 2l 21 ferere 3 wroent & stwaia
SIETT ST THT IR AT 36 e =Iqeiies e, ST fosie ST o ST 2
Hihgl & AR T AT Froaor S ar o, Tarrehlag stafar sigy(e, d=reft AT ok,
HISITga, I ot 317 ot WafRT fora ST 21 we o forfv=T wewal o SfmTa o STTor o s1fies
G § U TR ST Wehell & T 8 o AaEA1 o Hedl qorTcdsh STEa i foham ST |ehat 2
2.4.1 ST TG 3 WG - WA, Wedieh, qgetich-
STH SATRET T TN T TT STRST shl T I JERIT L o AT ka1 TG o 71
FEAT &l Hrard ST o HIT T 363 T HIGTH 3o hi STcTed LT & ST 1o 18I0 SRT ST
qeuUt foroT sht shesar feerfcr st afvT shtaT 81 SAThel i el Rt T8 3 o fordl i Tie
AT Y TTOFT Y S &, o aee (Mean) A& (Median)WG@W(Mode)a%TW
2 5T TG o S AI0ehT H [EAT T ST 2| HEAHT Hali[2rsh Y& T LT 8, Safeh Heien
qOTCHe &Y H A 3[4 TIOIH JaH T 2| S8ciish A G0 H Hali[ereh HH [ TRUMH JaH
AT 8l
S ST o WII-HEAH, HeA(eh o Sgciish ol Ao -
1) =T Taf % w19 T o STHieRT T Tt i 8
2) 3T Yaf % TTT TE o STHiehT sht forSIST hr wETW T H T A 2
3) HA T o T ST aT STeAAT ST WE ol fororat & wa H, Je AT g g
&) Tt witReerfcat o w=avl  fafie Svei o et |reieh qoTonsh ST v 2
4) S YA o AT JTcHe &9 5 R Td Y& TR Y& #:d &
5) forfvr=t wecerqut wiftershiay TTomTeTt H Shesfier aifti o AT o gkl gidl &
(37) WEIT -

STHEUS Heh fqafaame™ 8



TSI Aifeareht (Psychological statistics) MAPSY-502
TUET 3Rl o AT H 3T 3Tehl ohl GAT BT 9T & T ST TTH UTH BIdT 8, SH HEHT hal STl

@ (The mean is the sum of all the scores in a distribution divided by the total number of

scores.)

HegaT 6t forereard -

) 3 HE YA o Ad-Aeish quT Sgetih shi 3UET HEqHT ddiieeh 6 71 T&qd
TGN

2)  YTHIhI sl Tcdsh EEAT o ©I2H 3T F&- ohl TV HETH o TROTH T 9SdT § 374
e Aforen fagafig )

3)  SITHichI 1 HEFH Ush Hreid (817 &, RIT{eh TcHeh qofT sRVTTcHsh faTTatt shr forrer Jm
3T YT & 2

4)  TITHIh o STFeveh QT STf-m STHieh +ft HEamT ol HEaqul &9 & JHTfod id 3l

5)  STHeI % Scdsh 3o H forel! Eor 3iep ol STie foam SR, wrer fomm STRY svora 7o = farn
ST, T HEFHI b1 qod 6T fRor 3feh § o7g STl &, B ST & ST UHGA o &9 §
ITH 81T 2

() WegTeh -

S T ok Y T GHU el HT HeToh Hel ST 8] Heieh Iog al Yoal Heg+3ih o

Toretert AT &, fSraehT 7] " o1 3¥eh S AT A1 2| Heaieh e fofg @ S fof War ol ot o/

T fervfeh shEaT €1 Jearish o foreg § Ueh A1 50 Sfrerd Yer €1 § qem gudl AT I 50 Sfcwrd

& B & (The median is a value such that half the observations fall it and half below it.)

Ferguson & Takane

Heqieh shi fargTwaTu-

1) wedieh 9 foreg & ST foF Sawt ol &1 AT AT # forTiord s &

2) WeATeh YT TRIFeh TTHIhT a7 SAf~aq DR (End)ak ITHIEHT 6T hH T9TE J<dT 2|

3) Ife Yo g forawor (Normal Distribution)a? SRSE & 9Te BT © 7R Iy fawHar

(Skewness)Hfed BT &, T Fesd TG o AT & €9 § Tedish HF IROMH J&H LT 2

(Therefore in distribution that are strongly asymmetrical (skewed) or have a few very

deriant scores, the median may be the better choice for measuring the central tendency.)

4) weieh UT% ok SR o} TCTaT © F1a foRaT <11 wehaT =) Eerft whaerd eTafy ash stan stisga
(Ogive)gTT TETeh ! Td foRT ST TehaT 2

5) Sk S& AU & SR TRIeWeh 72T 31" B (Ends) T ST T T B, T AL hi
U AT S BT 8

(¥) g -

e WA o 7T H T Heca U YRR Sgctieh ShealTdl | AT Sgetih J[EdT i g8 & e

AT HEAToh 3h1 3TUET ¥ I[G. 1T 3] Tgtieh i STUST H Mode FaT ST 21 Mode I168 35a T
% La Mode & AT 2, forarert 1ef S an fearst rar 21 forr g o1 e e 2, siferenisr safwe

TGS Heh faafaame™ 9



TSR Aifeareht (Psychological statistics) MAPSY-502
It TG T ITHIT LA ol FIRGTehT H 3EahT 3712 36 JTHI § BIAT & [Tkl ST Hallersh gl

(The mode is the most frequently occuring value.) &=t 3 3163 SgaTIeh © T (FFA+37F) T
2T 7, 98 WTHie SEehl vad § agard <, I8t ageih g

EGGICENENLEIY

1) SgcTeh ST ATI STk TeTar & 3 ST & J1d fora ST weha 2

2) AT §9 § Fgiieh I AT afeh Sfia § SATart & fopam Srar 21

3) s aftr o u § g 31ty Tt e 4 21

4) TG STEAT T IS & HEAHT qoT HeAieh shY TS HH IE A1 2

2.4.2 TI=ret & AT - TR, Aqdiss feed, Teaa foees, sm e -

ve oht mer feufar steram s feafa st 39 aeme (Mean), He3ih (Median) HQJTW
(Mode) ST & BIAT &, fohr IaT o STHThT o1 el foh TehI o1 82 A€ T &H forere
(Variability) 3 A9 ST & TFvd T 2| 36 T for=rai ffved e (Lindquist)  3THT, a8
T 2 foraeh tearia ITHie Ted & = 37ereT S Shed 31era forat B 17 (Variability is

the extent to which the scores tend to scatter or spread above and below the average) E.

Lindquist (1950) Design and Analysis of Experiments in Psychology and Education, 1950.)
39 Y for=rete 3 1T HEITcHeh &9 § 36 HH7 s 3ok st ©, fSraeh St=dtid Uehs foaaeor &
TTHieh forE &9 1 T e @ STIeT Teht 2| fo=rere o 719 e sht farfr=ar ot geameqen sterem
TTATCHe &9 H 3THEIh i ol THT SR W & (1965) 1 7 @ oh *Hrul Aifeehl forerer 1
3T (The whole of statistics might will be characterized as the study of variability.")
M.W. Tate (1965) Statistics in Education & Psychology 1965,

forereT % i AT 39 K -

(37) JER- foreret &1 Ao A <Y Taifees wie faftr yan (Range) H (The simplest measure
of variability is the range) 3@% foraTor (frequency distribution) % forar Tdery JHr ot ToET
1 ST 21 SRR T 3 o [oRl TR STHieh H | =[AdH JTHish shl ST STl § 77 1 S1g
e ST 21 3% o w9 H 39 wehr o fora ST wekar 2-

SO = (SATRrshetH STHI -~AqH STHish) +1

Range=(Highest Score—Lowest Score)+1

() TqATR T~ TR 3 SR for=er i HId 3 0 e & o NTHishi i wecd el 1o
ST @ I ket SATRIshad THish qT =[AcH ST shi & STER A gY e st amoe fepan
ST 2 w%wmﬁgw%mﬁa@mw (Quartile Deviation)WWﬁ?ﬂT
ST 81 Qe foreer o 3Twaid e o 7ed H fEord 50 iR STiehi o STeR W fomre &
U Y STt B FHea % farg & A= 25 wfrera smaien i € =gt T (Q1) e S
& T WM o foig & F 25 TR STHieh i T 1 =Iqeiss = (Q3) FeT ST 2| 34
=t I (Q3) % HM TT Iqieh Tk (Q1)% HIM T =X J1d AT ST & (Q3-Q1), ™

ST fa=e (Inter-Quartile Range or Deviation) 3T SITAT 81 TS ST=iqeieh o W 1

UGS e forgforemerd 10



TSI Aifeareht (Psychological statistics) MAPSY-502
JTYT L § e 39 317&{317(!?‘@% o=@ (Semi -Inter-Quartile Deviation) &l SITdT 8| 9
31@&-31?1%7@91'%" foare (Semi -Inter-Quartile Deviation)a! & %@%ﬁ?ﬁ fo=e ™ (Quartile
Deviation 31%aT Q.D.) T ST & T G &9 H 36 THR fora S 2-

Q—Q

=Iqieh ferIe (Quartile Deviation {Q.D.}) =

2
6T TR W fefea¥e (Lindquist 1950) % STTER qieh foreier o T Ta 19 =gl &
WEA 3= ShT AT 2| 36t 0T § 36 TG-S qeleh forerei gl Sirdr 81>

"Q.D. is one-half the distance between the first and third quartile and so it is called

semi-inter-quartile range. (Lindquist. 1950.)

=IqTeR T (Q1)TT T T (Q3) T SHHRT: IR A 25 (P)5)dT 75 (P75)HTT ST 2,
37 TIqeieh fomreT 1 9 &9 § 39 FohT +ff T ST Heha 2-

Pos—Pys
Q.D.=
2

F6T SR W AINE (Garrett 1973) = =rqetes forre =t aftwiiyd sd gu foran 2, «foreft st
forereor o <Iqerieh forier ST 71 75 (Pr5)dT ST 0 25 (Py5)eh HET ST T STHT

21°* The quartile deviation or Q is one-half the scale distance between the 75th and 25th
percentiles in a frequency distribution." Garrett (1973).

(@) HeawT foraet -

forereT % T 3 SF=id SR a2l =Iqeies fomier g aread § forere o1 AT e 2T 21 TR
ST & o SA(eehaH STHIS T =ITaH STHI T g T J1 81T €, 61 aqieh forae haet
WA o 50 eI STHishT % TR 9T foham STt 81 Hewr forre ot sierd forrer oft shat
ST 8, o A= HEFHM § Sl STHieRT o for=e o SATIR 9 0T i STt 281 A & SFgaR
<3N foreret S8 geam fa=e STeT-S7eT TTHish! & HeaH™ ol foeed €, St foh Saeh
HETHT ZREeT g o ST 212 (The Average Deviation or AD (also written mean deviation
or MD) is the mean of the deviation of all the separate scores in a series taken from their
mean.)” H.E. Garrett.
TeIH = o STl HeH | Jeeh YTHieh ot forer qnd foram STt 21 e |t fererert
1 YT HIAd BT G (+) TAT 30T (- Toregl shl foreT € T 2T 3 STHishi ol ST (N)
VT T ST 21 STH TRt & Hem T forare S7erdT ST forie st 8 fiehe & ST,
«3fq T 27uar AD, @+t forret =t qeamT R, Stelfen sfist e forgt st e & ==t
T@d 81’ (The average deviation or AD is the arithmetic mean of all the deviations when
we disregard the algebraic sign.") Guilford (1979).

(%) THTiUTeR forerer -

IAEUE ek forgforemerd 11



TSR Aifeareht (Psychological statistics) MAPSY-502

ferareil o WO o 3e¥d | Halleeh Hecaqul qul forareH1a fofer gmmforer foereie (Standard
Deviation or S.D.) H ELS) fafer =1 1893 & wret daeeH (Karl Pearson) J FdT o IS °

YTHTfUTeR foreiet 1 Standard Deviation 9T H&19  S.D. el ST & & e o o (sigma)
% &9 1 forar SITaT 2

ToreIeT oh 37721 HTY S8 SO o SF=avic SATereha STHish T =IAcH STHish o SF=L 2hl haret TTUMT
T STCT 2| WE o SITHISh 3 SUSTT 3T STl 2| =Iqeiieh frarei # sharet Hed o 50 SfRTa STHieh &
TR W forarer 3l TUHT ot STt B TR qT SAf=aw SR % JTHieh i TUMT § SfEAfetd el
foparm ST 21 HeaT forere § sfist Tivrder femel e (+) T =507 (-) 1 €T T H e S 8,
hetd: Y18 T forerefier forerer e el grar 21

Sk forerer ATt # Feerd forfyr= afefeTatl <t gt td BT forrer™ ot Y1 A1 JTaTforeh forrert
S foparn STt 81 Fiehe o S <cqmmiioreh foreier Hear | STHishi o forieri % ol
TEHT S SR araT 87

(A standard deviation is the square root of the arithmetic mean of the squared deviation of

measurements from their mean.) J.P. Guilford

2.4.3 STehST BT ATATIT TETATRIT-

Hifteasht o A=l AR S SATere R S ieRtor fordl ST &-

1. SR TGS - AT o HATET T 34 oAl i (i fora s 2|

2. TAPTSHT - STRIATHTL <ot ShsT: STleel sht ST o Stgar i faha St

3. Rt STaf sk - Trlt STafT o ST W a5k hT AT Al ST 2

4. ﬂﬁ%ﬂ-mﬂﬁﬂﬁ%mﬁaﬁf%ﬂ(ﬁe Diagram)%“@qﬁwmmmél

2.5  foraurenes Tifeaeht & Iu=mT

3T AT ToferTOTTeHeh ATReTh T STEA T o6 TLITd SHeh ST STANT [SI-GeT TH Fehel Bl-

o foeRuTTere Hifteasht & STic GvUl TS o ATUR T Afqast hl forieradt 1 aviq fapar
SITAT 2

® S WA o WITh! HEAHH, HEA(sh qT SgAieh s TUHT ST §HE ol HET AT s
feorfa sma 6 St Rl

o Tl o WIehl-SER, AR 7, =i foree, wem forere qer g fomre
T T ST SAThEl o e e e o1 31eer foram St 2

® ITH JThSl o HTH T ST Sl oh0T oh & H ST [, TP, ST Sgysl, Tt
ST as , g fot enife i wefkia forar ST 21

o foerRuTTeHe Hifleashl o Twaia STael ohl TS i, HIATH L TAT U HTA hT S
ffea grar 2

UGS e forgforemerd 12
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2.6 @RI
HiRETehT o a1 S SohTE T2H foTaRuTTcHeh | Rereh! T2t f5e 1 STATTCHs HiReeh! 8 foraruTTereh
Hifeaehl o T=id TF]UT ST o TN W NTaRt hl Fra1d YT T AT HEAHM, HEATH
ST TEATF o GRT L bl 8| THT JehR STcraRT STHIehT o A Teord foreier o1 7 T,
AT T, TeaaT forre, ST forrer 3fS o SR 1 it 6k

STH SAThgH ohl ST &9 H +ft TR L Fehl 8- S ST T, TruTeher, SATaIf sigyfst,
Herft STt I, qﬁrﬁaaﬁw%ﬁﬁmwﬁaﬁmﬁmmﬁm%m
af=rter wfcraet ohT Ui o T S e S S TEqd O o e e e 8

2.7 vIeETEe

o S WA % WIW: F51 WG o HI o ST=TIq Ueh U0 3ok hl SUTed AT & il foh
Terdvegor ST SR Twu foraRoT St Rl (e o) Rt st yafRia st 81 sAfenel i heea
S HEAH, HeAieh d Tgalieh o €9 H T8 &I o

o TRrarer=: UTH 31ferel & wey feerq fafir=rar st amiees: &9 § yefsfa st 2l

® IO TEqATRIUT: TH SATshg! ! fosl &9 H FeRid Tl

2.8 TAHEATHA 5 9L

1) m%a-ﬁ%a‘rwr{wq

6) 3HTHSI HT TG TR T & H fofarm et &
7) TorareTene: wiftereht S eRtoT S & 7 foram e 2-
H) SFHE E o) HHST o TEAIRT &
I 1) foroTTenss Qifleehl qom SAAHTHe |iiegh!
2) o W, (5 - Weaieh, qaia- Sgatish
3) wE
4) R, =rqten forere, wer, forre, STk faee snfe
5) gTTfoTeR forerer
6) ST forst, TaPTRId, ST g, Serdlt ST sk, 9 o 3Tfe
7) 9. STl o TR H
29 o TR gt
o  TTeAT, AR (2009) HATEF FACTH HIRRT, ATTTT FHIRM, FAT 9 TR, 3§

o ey, faftm( sftemeas, fastan qem sreurm, ffr (2009) ek e TE Hiftersh,
S P EIN Hr@(’IGhQI"{‘I, SNT-2

IAEUE ek forgforemerd 13
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o U, TaA.F. (2005) Hifewsh! o T e, forIe Tedeh Hi-aY, 3THI-2
o THT, TH.4T. (2003) Hifleashrar farfertt, Jefir Eeerut, STRET T&deh e, SETEE (3050)
o Tirs, sTos et FaTeY, et S (1994) AR HiRkeTeht, B THT1E WHid, SATT-4
o iz, ATv( TETE, ST AU WTE, TR (1997) TG Ud el § Wierehl o 7o 14T,
T YETE W, AT (3090)
® Aggrawal, Y.P. (1986), Statistical Methods- concept application and computation,
Sterling Publishers Pvt. Ltd. New Delhi.
® Aron, Arthur( Aron, Elaine N. and Coups, Elliot J. (2007), Statistics for Psychology.
Pearson Prentice Hall, New Delhi.
® Bartz, Albert E. (1985) Basic Statistical Concepts. IInd Edition Surjeet Publications,
Delhi.
® Garrett, Henry E. (1981)) Statistics in Psychology and Education. Vakils Feffer and
Simons Ltd. Bombay.
® Guilford, J.P. and Fruchter, B. (1978) Fundamental Statistics for students of
psychology and Education, McGraw Hill Book Company, New York.
® Siegel, Sidney and Castellan, N. John (1988) Non-Parametric Statistics for the
Behavioural Sciences. McGraw Hill Book Company, New York.
2.10 TaEeeTees oy

1. Hileashl o Y@ YT T TIT FLd §Y [ToRUTCHe HNedsht hT S0 shisTa|

n A W N

. ToraoTTewsh |iReeht o ST=Id Shrald S o HTHT 3T HI&TH JU

. ToreRuTTeHe: Hifkereht o ITANT T9F %

. ToraroTTenss wifteasht o ST=Tid SRS o ATHETT TEIATRT shl STATIHAT T
. Torare < o ATt wh Ha 1 vl
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TSI Aifeareht (Psychological statistics) MAPSY-502
FH1E-3 ATAMTCHS: HiReaeh! TAT IHEh ITANT, [AERuTeHeS: T ATAHTHS
Tifemhr A~d{(Inferential Statistics and its Uses; Difference

Between Descriptive and Inferential Statistics)

TehTS TEHT
3.1 SEdTeET
32 T/W

3.3 SATHMICH Hifleasht

3.4 TeIfcTeh QT SAT=loTeh Aifeeht

3.5 foraonTenss o AT Hiflereh 7 =R
3.6 ITIHHTCH Hifleashl o TN

3.7  WmW

3.8 wrsgrEcl

3.9  TEHART o 9
3.10  H=_¥ TPy gl
3.1 Tereurenss g
3.1 wEATeHT

HY UEST AT o WA o &1 T TR W T2 TeRuTTere AiRerehl shl Tt oT| foher Teh
foreroTTensr wiftereh! SRT TP Ul SATehe o HTER W wfawt ol foreTearstl st vl fora Srar 2
3 HiTETehT oh THL HETY0! TohR SFFHICH AiTeTh! bl HHFAT At STIweh 2

TE TS BT ST L 3T STTHTCH TIReh] ToT §h SUANT hl THS Hehel BTl ET
&1 foraroTTens |ifteash! ToIT SATHTTCH SiResh! H ST Wi A Hehd 81| HiNeash hl ST
forraTety o YR W yTeferes Aiflereht qerm sTuraferss Qikershl 37 a1 ot o farsreh foharm STrar
2?1 39 318 1 37 &1 TR ST Gifeaeh! =l +ft 3179 sh! Toemma S|

32 W

T9 UTS ST ST LA o THTd HTI-
ITIATTCH, HiReTehl T T L bl o

ToraroTTeeh oI SATAITCHE HiNeaeh! H 3R TT L Hohd 8
STIATTCH TiRersh i ST T T Tohd B
STeIfcTeh QT ST cTeh Hifeehl STt TIE T Tohdl B
STIATTCHe, HiReTehl & STia e difereht farfert st i skt 2

AN
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3.3 SIAMTCH: AifRksaeht
gfcaRl el o HTEN W SHEEAT 6l [RSdretl sl M F i Qilkegehia Sishar sl
STIHATTCHD iyt & & § WHT STaT B “Statistical procedures used in drawing of

inferences about the properties of population from sample data are frequently referred to

as inferential statistics.

Ferguson and Takane (1995)
ST STTH-UT o S HHE SHEEAT o T T SIHEEAT o T SIS 88 T 3L foham Sirar
21 39 B2 TE I Nferaxt et Sar 8, S for wvauf s st wfaffiee sear 21 g wfrest &
STEAI o ST T HFUT SEEAT o Fral=4] H STTHT TR ST & 3T §6 STTHHTH Hifesht
T AT 2| STTAMICH TiRGIehT T ATeTd 37 HiReeh! TRt € €, ek ST STIAH
ST €] I STIAM WEet o SR T ST ST &, 3 36 Wi @ifeashl i @7 S 2l
(Inferential statistics is the use of statistical procedures for the making of inferences.)

30 YR T Fiflegeht 7 A-udieor (t-test), TEoT-fersgeor (Analysis of variance), FT8 o
(Chi-square) afe farfer st T foma strar 1 37 farfert gy ftest & wiw stieret o1 fasgwor
L AFU EHE (SEEAT) o e § JF1eh HTI8US % HTIR 9T ST THTTET ST 8 o
meeot Fred ey S

3.4  TafeTeh QT STUTeoTeh Wi fReaTeht
AT ToRISATHT o HTET T HINGhT i 3l Tl H [SPWTISI (R ST &l ©- T STefeteh
U5 gt TuTaferes |iftershl|

1. UTaferes @ifeaehY (Parametric Statistics) -
ST § SR FRqUT ST 7o FTS o fope e fomIY o arediorss F § 81 o avul
SIEEAT % YT o 1 J1q HAT Th Hi a0 T STEP i 8| qol FFqUT St &
Yfraet o HTUR W Al T ST Ireret 9o 3T A SR ST o T wiftewsht forfert
ST A SHATHI THTAT SITAT & 3 (oI (2Rl ol STefoteh Hifesh! el ST | NTelforeh @iRkeaehl fater
1 AT et S8l fohaT ST HehdT & STelfeh STH STTehS! ohT T HTHT forcur o 3T7&, forerer
oY FHSITCA T et et i stfarfiar snfe smemeya forvard ffed gt 81 s wiferdhr
forferdt o et 21 wrteur, shif~er ST, ST farsgwor 3T <t o St St 2

2. ITUTeI{eTeh ATREAhT (Non Parametric Statistics) -
STEt STeIcTeh HiReTehl 3 Siq SATIRT ST ORINATS! &1 ST BT 8, T&T SAAATAH
wifieasht farferal skt SRITT fofart STTAT 1 SRR Jie=relt et St # fRrforeta o shror g4 foreor
T<h HIReehT BT SITAT 2| 38 YRR TTeicteh Hifeash! shl forRisratt o foreia tum=icten Hifteash!
AT ST 8| T ST & ST o § SHERT his AFeY T8 ardT 8l STTEfcTe ARt
forereor sht |THT=IAT forerer st FwsITdiRrar qe fdest sht stfrifiaar a1 e o
T AT T et B STo=ifeteh Hifleaeht o STwaid shTs ot Hediesh qtieqor, fere wieor, efiada
T o 3T TTer Trg Tvarer o71fe farfr st st femarm ST 21
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3.5 Toreromenss qot srguETHeR |iftsreht # o

ToreruTTeHeh iReTehT o F=ld ITH AThS! o AT UL TfciaR ST FUI STTEEAT i (RISl

T AU ST FoRaT SITAT & 3Ta: 36 AUMTcHe: ST foreoTTenes Hifeeh! et ST 2 ek foradia

SIferaRT o SAiehel o TG I FRIUT SHERET ohi ToRITAT3T T STTH TR ST 8l STTHH FL

o1 iftezsht STsRAT <Al BT STIHTTCHS, HiTeTeh! e ST & forsruTiersh Hifeashl T STTHHTCH

TiRerehT % HEA 3L T Ueh T ISTELT ST AT 711k TIF q0 Hehd 21| o forgforanerr &

10,000 STH-DSH IIT Hd 2| THF TTdeel o 9 H 250 D T 250 ST T T HT ITh!

ifger Frerar st wieqor foram) fereRomeres @iftereht & Stwaria 250 ST T TS I St

TR 2T WA, TTHTTOTe forser o s ot ST STl SEqeiehion st @ehd 8| Q1 EHE

W T JeATCHe ST L 1A 81 STRIT ok ToRe T8 shT siiTseh AT AT ol 36 & o

ot g w3l oft o Tend B o1 T2 33T © Toh S o Srnet it sifgeh Terar & aeg drefen

3R & STAT ALH? T8 F5T T ST 1A B o Ie¥d ¥ ANS §H IA! §8 o HeA 2P Tyaqor hit

TTOT 3L T & 3T A 2.50 STH 81| 79 98 & Foh ST T8 1 Weam™ ATe & (ST A

BTAT) FE HHE Wl ®9 & I sllfgeh Al WIAT 8] TE TN shafed 250 BT o 250 BEHAT

o (SferaxT) it T & S Ut ferafaraner o 10,000 frRnfT (ST o 1) & gierm 9

ST 81 3 2 ST FiReshl el ST 2l Mfaast o SRSl (250 BTH I 250 BTT) & TGN

T UL ST (10,000 forafaramera o forameff) 3 sitfgen Armrdr st SA A sht skt &

STIATTCH, HiReTehl 2

3.6  STTAMTCHE HiTeaeh! o ITAT

JTYh IATELN o HTER T SATHMICHS HINGh o TR STANT &-

1) STIATTCHE Hiferehl it Yerr o STe=emi T STTaR 2|

2) AFUl SIHEEAT H & T B¢ THE T A1qax] o &9 H = L STHHTHS HifeTshl SRT STERIT
T TR 2l

3) wifcieRl o TR O STH TROTHT o FIT §RY01 SHEEAT o T § ST sk Jd ford S
Thd Tl

4) T RO W STTHHTHE Hifeeh! i fshuferen diferehl o et s 2

5) STAMICHE WiReash! & F=rid SE & & A-m&0r Sawr-fpsguor, &1 o, 7 fes 7
Titeror oTfe iftemht fafRrat o6t s femer strar R

3.7 AW
SR oh STEARA oh AT T HFYU] STEEAT o a4 H A TR STl @ 37: 36 STIHAICH
wiflershl +ft et ST 21 STIATCHe wiftersht it arerd 37 |ifteweht ufsrastt & 2, ek gr
T T ST 2| T8 STTHM FRIaet oh SR T TN ST 8, 37 36 Wi qiferehr o
ESIGIE

HTUR ForRIoaTatl & AT W Hiftedrshl b TreicTeh sl SANT halel oTa] R ST Eehal
8, Sefeh TH AThS] I T W (o0l o FTET BT & A7 Uferawt o HAfafirdar
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(randomness), EEREIC R IRIER (homogeniety of variation) e A G ERERIY

fafeq et 1 STafer srmaifes afereh & stwria 3 ey fomwaradt it et gt &
STaforeh Tifteashl o STia TS o, 21-UTaToT, Shifeaeh TN, S0 fepsgeor e11f i o
STt &, STelfoh STT=ITToTeh HifleTehl 3 Feaid shrs at, Hearien qdieqor, fog wdieror, efied it ohr
T WW,W%@{@W (Mann—Whitney U test) 1fe <t TTOMT Y S 2

3.8

yTegTae T

wferget: fdest U@ i 98 W 7, S fo e e o fore wwut s &1 aiaffee
T & qTfeh Nfdast o ATeied i forens el S  for o 21 @bl

TAEEAT: 98 qR{Ul avE S § Sdest 1 =@ R ST 8, 36 SME®AT (population)
YT THY (universe) hal ST 2

& alteruT/shTi-aen STTUTA: 21 T (t-test) T W &1 WHEI o HEAHHT o 3= (M,-M,)
T STHTIOTER TS T TN B1aT & 2T-01eT0T o SR &1 WeAHT o e feerq STwax oht areferat
=1 e fopam Siar &) afe wfhast @ 6t €@ (N) 30 @ e 8T €, 7o 36 TR
R T STFT Fhll-Teh ST (Critical Ratio) T d 2

TERUT FpwoT: & oiEor T 3T ot NicaRl T o STHIGhT o e |Teieh ST I LI
AT BT 8, STalfoh TER0T forsd ot o SR 2 & ek Tfaawt Sl o STediehi & We |releh
FI T FEFIT HTAT Bl 2

g AA: HE A1 ATEACTh WiRerehl hl w@ Hifteasht fafer @ Sraes a1t Ufera A
(Observed Frequency) TT TcATRTA 3113!% (Expected Frequency) o 37X &t ST ht
STt 21

3.9

TR 5 A

1)
2)
3)

4)

5)
6)

ITIATTCH, HRGAehT T ThNTcHeh HNGTeh! o Ik T FHaT ST 82
HAHTH, HiReTh! il Gl 8 (37) HThST o TEIATHT H () FTAH Heveevrrrnssenneee
HTIRV TorRIVdT o SATUR W ATRShT o & TohR & T&H raifcieh Hiftedh

TeIfeieh HIREThT $6 HI=IAT UL ST BIdT © foh STTehel ol T&W...................
forreoT 15 o ST&

STaIfeTeh Tifesht o T=aia e Hifewsh fafermT 2.......

ATafoTer AiRerehl o STt T HiReash! fafemi &,

I 1 A wifemsht 2. () A

3. AUl TifeThl 4. AT (Normal)
5. J-gfteqor T TETT farsgyor
6. SHTS-aT, Heish qdreqor, forg wdieqor anife
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3.10 EEH IR Helt

WITEAT, AT (2009) ST AT HieTehl, ATavd TehIeH, Ta1 9o TR, 3§

e, Tt ( sfameda, fosm qun sreamr, [fy (2009) e se-am ud wifers,
AU TfocTheT=d, A2

U, T, (2005) WRHT % 7 e, forie Tedeh wle, STm-2
T, T, (2003) Wikerehie forfert, et Seetor, SIeT Tedeh He, STETEE (3090)
forem, ses e BT, AT S (1994) TSI GiReeht, BT T9TE WTiid, SATRI-4
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T YETE W, AT (3090)
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3.12 Taeermeaes aor

Eall o

TR <t T JehT &1 e s
FUHTCH: TT STTHHTCH 1RSI § 3T T
TeITeTeh qIT ST CToh HIReTeh H 3T T i
HTATCH HNehT o STANT T FUH il
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THEG-4 ORI OPTIAl 9k R Tahid @  fowreard(Nature  and

Characteristics of Normal Probability Curve)

ZhRTS TLEAT
4.1 &S
42 I]H

43 O GRS 95k T oY
4.4  GETSIT T 31

4.5 QTSI A

4.6 GRS % o

4.7  T5ug forawor

4.8 O GRITSIAT a5k ht fareivard
49 G

4.10 SrsedAl

4.11 TEHTAHA o I

412 =¥ T gt

4.13 fAaruTcHs® 93

4.1 TEATSIAT

TOY Ygcl STI HTReTehT ohT 37, TehR T BReTeh! o [T~ ST okl HEIT oAT| HTRIhHT
HTYRV ToRINTST & SR T TT=I{cteh Hifledsht qT AT (cteh HileTshl o THE 3= bl |l
SATI THET AT| T Teh HiReeh! ohT THNT halcl T&T (o3l SITAT &, ST&T ITH 3T(ehe] ohl Toed AT
foreroT 3 17T a2

36 313 H AT forawor (Normal distribution) shT ferecyeien SHETT ST 39 3oT3
T STTIT T AT TRITIIT Ik ohT 7, AT TFITSIT a5k T 3ehT faeiaray sht aer
T BT Tk WY & FRATSIAT STIATd, HrTeardr o e qe f3ue foraeor & o & off o1
EEERIS U

42 I

T UTS Rl TSI i o U1 3TM9-

® ITHT GRS 5k o 379 UHE Gohd 2
o RTSAT STITA qAT HEITIAT o FrRIw Tt wend 2
o fgue forauor ol w¥ ST Hehd 2
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® T TRITSIAT sk h1 TUT T Thd B

o T FRITIT sk i forRToratl shl Tuer dehd 2l

4.3 OTHT GEITSIAT S5k T 3T

T TIGRT Ueh gTi=eh shouT & TSieh ST UX ekt shT o= foreisarety st s &
T T TohT STTAT 81 THT=T frawor 3 weaT H UTHish Taifereh 21d & T ShusT: ST foh Rl 98 e
ST 8| AT ForeoT o SATHR 9T S 375k HIHd BidT 8 3§ | forawor a5 e ST 8| 4=
foawor ash (Normal Distribution Curve) 58w geyrerar % (Normal Probability
Curve) ot sheT SITaT &, 98 T (Symmetrical) T5h T I HEg U G 3Tfereh ST BT § at
SRURT: QT TR ShT ST ST ST 2, Tofm STTET 1@ & T0RT T a7 81 SHeRT ST HCTEHR
(bell-shaped) T & (The frequency curve, which is bell-shaped, is the normal curve or

normal distributio - Ferguson & Takane (1989)

HTet TG WW 1733 H TR ST5TeH € J1e- (Abraham De Moivre
1677-1754) ST 8 5k T SUANT HANT o WA TS & Arayf-ere = gueamsti sl g i &
for2r foraT, S o et o S[STTRAT (Gamblers) H IShTSA §3TT| 36 a5k ST SATT HaiSo HIaK o
foraT o1a: 38 AR T3k (Moivre's Curve) oft ST ST 2|

Racscive o Ay STt (Bem01191964-1705)w%%rr{m%;rmmﬁama%
g0 3ATleh e s Mfe wreht 1 T=RE foRar ST Hehar 81 HiETH @maRE dred
(Laplace, 1749-1827) ST ATHT Taraior a1k o AL 9 GRITTET o 2w o1 Seora {3 mam
ST @R 11 (Gauss, 1777-1855) SR ATHTY forawor oish o GRT STk Rweh Jfea o AR
G fagrea =t gfadred foha, 31q: AT forawor sk Sl T o osh ft SRR ST 81 aeqed
SHfcstem o wifereh! fog™ Feet (Quetelet, 1796-1874) ST HTHTT foraxeT 56 T TANT f-RTaToT
i A o it wmfy o fafi= wrent S arfees qun Afies e & wwfed ot ae
 foram ST gkt 2

39 TR IAHH GHT H GTHT Taeor gk ot YT Wifdes foagm, sta-fosm qor @
ST o SR GTHTSToh TR o STediid HoRT o TRTemermer & &5 § B o 81 9 &5 |
siferast o fgT o STTUR W ST HiReTehT T TN ot Facaqul feerd T fordt ST @ 2
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ST ATk oh YTV S8 Sl e, FeiwT, HeRTIcHe THIeIdT, |THTISehdl, JHRITSH, 31E §
SfrTd i ffed gidt 81 afe Tk forRmTetr 9 o1 372 i a9 arei foh AferenizT safwa &
fed TR R feror fere ™ S 81 Sgd w6 el § sfted 9 ek e forem 2 #
JeTetue Afe foreT forTrer SavE o saftRal & dfe TR T STEAIT L a9 TRAT T AR
SfrAT 1 gfg 3T T AT 2, e Sgd ¥ ANh ied 8 e 7iq i g & § 3R
g S ATeh 6 § HH T A-ae5 o GO eI 8| 39 Fohtt fofv fienort # & foreft off
0T ShT LA LA T ek WA foreeor orsh (e g 2, foreren Smem ot &g <hl forrea st
TETTAT AT TR ST ST TohaT ST ThaT 81 $ET T AT foraaor ok bt o=
TRITIAT skt heT ST 2

STTEEAT # fEord AT MCROT AT forawer a5 o 9 H SR 8, 36 9RO %
ST O & AT AT T TG & A Sl g oh e o aequi |epe 4 fepedt 17o7 fermie
T FETIAT TordHT @ 312 foreft 5ot o wifed B hl TrTeHT foha 22 saent e fomam s
THaT 2 ST R Afe i fomm 2 fo «corfempat wrepfass TR iR e faftre aftRurfr &
HATERIRT AT ST ETHTIS I o HIGHT H U FEAHHT o SHIT $9 FohR FH T &9
& forafea & o1 sarf | foremor sk o & 31T § ST gt 1

"Measurement of many natural phenomena and of many mental and social traits

under certain conditions tend to be distributed symmetrically about their means in

proportions which approximate those of the normal probability distribution"

4.4 TEITSIGAT hT a7

Torell ToRTY =T o =Ifed B T JAITH & HPMTST i Sk hadT 8l T (Garrett)s ST
AT ST o Wed foRelt 92T o Hfed i shl TRATToT ST o &9 H TRTedT shl THTIod
IERIK (The probability of a given event is defined as the expected frequency of this event
among events of a like sort.) S oL THL YISl H TFATST ATHTT &Y H Teh HHT, 100 T H
T fopat S =Ifed ST ol T8 e 7

(The probability of an event will be defined as the number of times out of 100 that

the event would occur.) Underwood, Taylor, Duncan and Cotton: Elementary Statistics.
1954.

Ife ueh foreeh 1 IVTAT SR ae 3Heh o 91 ue i sht grvremr a9 21 faeen fum fiem
TEh! GRYTEAT 1/2 8, STeTfeh Torerent ve e g& st bt oft gevmemr 1/2 R

45 EEHTCAT FUT

Toreft =reT o Bifed B ot AT Rl TTTOTT &9 § Ueh STIATA o & H S3h (ohal ST 8, 39
& AP ST T ST 8 T1NE (Garrett) o STTER GFITSAAT STATG 36 e & ieTive
ToRaT ST wehaT 2, TSreehT 37T Aifesd TR o SR 81T & Ud ISTEeRt & el Jevel TOTHT o
FNT 1 31T LT 2
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(Probability ratios are defined by the fraction, the numerator of which equals the

desired outcomes and the denominator of which equals the total possible outcomes.)
TAETT -

qifesd aRomH
Gl g URoH
e e o STt O for T ol SPTarT 1/2 o o R ol SvTemT S1uTd 1/2 8| 9vTeard
STIAT ST HIEAT [ H 1.00 T BT 81 I AT T 37 2 BT o e 7 & i 901 FrvTerT,
STaIfeR 1.00 T 37ef 8 ST % Bfed S oY qul GRS Bt /1 ST 3 Hied 81 st HEITEHT p
AT TISHT o T 7 &I shl GFIATEAT g T T AT 1,00 BT 2| Tk o Formy 31 Y wesyraar aen
U ST T ARITFHAT T AT (V5 +14 =1)1.00 2 21 36T ThR Al 31 farent bl Teh A1 ISTAT ST
e Wt fearfa & frfaRaa = armeams anfi-

HRTAT AITd =

O

1 2 3 4
Al o vee fomi g e Ueell ve guu o i e
(HH) (HT) (T H) (TT)

Ve  + v, + 7 + V=1

4.6 TFTHAT & W

TS o TIH % SHE § I3 HeAT31 & TR I GHEHT ST ¢ HeAT3Al o TE &9
frefefad T 2-
LT ¥2T (Simple Events)-W@WﬁW@ﬁWHﬁﬁﬁ?ﬁ%l Y T ek H
3BT W =T 31eraT U o 2|
T HAT (Compound Event)- STl T 5T T & 3fereh TehT & Bifed qrell 21 S8 Te 61 s
fErerehT ohl DT STAGT Teh HT s UTET ohl SohT 371
SISl TYeh & H Sied ST ok GO i TWTTerd Tl hidl & a 3¢ Tl 1 hed & -l
Tk Tk W1 IBTer T T Tk oh et S1reim ue fii ot vt gat fiereh o ford s7erem ve
T =1 et &t FaT Rl

38 fIolid SIS Woh E1EAT kT ST QUL BT shl T shidT € el §7¢ W=l AT
AT HIT Fed & SIE AT o 52 T § § Teh G o1 36T ehTell SR 2T 3¢ I o=l | 1
Torctma S e W feerfer & Siw ol § @ i o) 3aehi o Tehet shl TRITEHT T8 et ST & T
Bt &, TSI a1 92T Tl SITdT 21 T8t Soeh oh ekt shl TFITIAT 4/52 oft STaifoh 317 o 3ooh
et ot 319 TR 3/51 2

T YRR T foRief} S o ST Bit &, 51 T Uk |y |ife =2 &f |ehd @ Tiq.
Teh ST o T B 0 qOl ST S T €l Wkl 81 S freren o foret e ot we e =t
TETEHT THTH &1 ST 2
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T % & W [+ 2Id &-

1. HTITIAT o A1 T f9=0 (Adding Law of Probability)-
e, forreft BreTet o e B ohl TFTeadT 3 |t STl shl STET- 3T FrvTeadnatl
0T el 2 (The probability of occurence of any one of several particular events is the sum

of their individual probabilities, provided that they are mutually exclusive.) Minium &
others Jf< T o 52 ﬁﬁﬁ%ﬂ@ﬁﬁ?ﬁﬁﬁﬁmﬁﬁ% 3T I GrITIAT J1d AT =T=d &
Tof THeRTCTT §3T UoF UIT G ShT SFaRT QT 37T I ST ST 21T e U et  ge o 3ot
B T TETEIT BT 1/52 TT 36t TR T ShT S9RRT &1 okl ERTerar ot 1/52 Bl o1 afg
AT U T-IeRTCTT TIT UIT GaFel ST SaFRT SITTT 3T2FAT UTH 3R 39T GITTT 318 ST o foTdl QT SrTeral

agtrrawaﬁﬂaatwmaams—lz%—lz:é:o.sss T S € $H Toh ST Uil o Teher oAl

STT-3THT FEATSI 5—12 g é T AT T [5—12+é] T GrITSIA] 1d hd 2| I T

TR forieft s €, Fifer afe frehTet T Ue o St ot S 9 el He AT o Hied g i
GETSHT Shl Eod: FHTH ST M)

Y 3qTeUT

HiT et W H S ST qi i 1 6 foreg @refl AT s € 8] i =Rl U oI ITei W
I ST 4T 6 3T T T GFITHT 22

T8 T 3BT T 4 3T hT GRITEHT = 1/6
T T IBTA T 6 T hl TRITEAT =1/6
TiH ol Teh I IDTA W 4 T 6 3T

HHEAT = —+ =0.333

ol
|
OIN

2. WWW‘;WH"EIW (The Multiplicative Law of Probability)-
31 STET 31 | 3T TER Eaa=T S| o Tk &9 H Hd S ohl GFITIAT 3hT ST -7
GETIAT3l %A Bt 2l (The probability of several particular events occuring

successively or jointly is the product of their separate probabilities, provided that the

generating events are independent.) Minium & others 1989.

afe &0 i IR ToerrT STt ae I diHT TR for 31T 3t SRTeT U e SR 9T S
o=t T hl gevTeaaT 1/2 2, 314 i R o 1 hi gevreaar gl
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I ST THeFohT ITeT ohl BT TET S~ ST &, Flish Ueh o HI1ed &I ol GBI o Sied B 0T
I3 YT T8l ISdT 21 (the way the first toss falls has no influence on the way the second
toss will fall.) e 38 TR sl Tad= T €, qa Ih a9 gRT ARSIt J1d o 2

47 Teug foaor

T5ua 1 37 © 2l WS, U UG AT ohl HObeldl T GO UG ST ohl otheld 2l 53tk il &
TOheTdT qT fahetar ST oht TrTeaT STeR-aIreR Bt 2| fgue forawor =t ufaures faw wivras
S ST (James Bemoulli)mﬁﬂTW ofT, 3T 38 SFIcA] ferawor (Bernoulli Distribution)
oft ohgT ST 31 517 &5 § STt it Sohetdl-STawerdr o AT 9T er 9 7 forrfora femam s
Tl 8, (Dichotomous Classification) agt fgue farawor st s foram ST gekar 21 fgue foawor
Teh YehT T TP forawor € St for faferm same & afed foey amifére smafaat i wefvfa
FAT &

("When observations are dichotomous (Classified in just two categories), we can construct
a distribution that shows each possible outcome and its probability for a specified number
of trials. This binomial distribution is a probability distribution that shows the relative
frequency with which particular outcomes would occur over an infinite number of trials.")

Minium, King

and Bear

fe g9 21 ek Tk §TYT 3BTl A9 36k IO IR 9T H TS L dehd &-
(D ) 3) (4)
H.H HT TH TT

T fireren o Tt o o gau TR e EEIRNEEE
i 9 EGAERRA 9

fe 3 IR T ST H SAeh bt qol ST 1k Tord R T FFITaHT Y4 T ST ek 92
T <t ErTeT V4 21 56t b TRt for/ae o qut forei/qe fiI sht SratemT Va(at4) 81 37d:
HEITRIAT ST T AT Yorko+Yo=1 BTl 2

gt foerni 1 T il g1 o S 37 w3 Feeh Tk |1 38Tl ST e off esrearan
HATA Tl TofaT ST TehielT €, Toheq] 3k TSk S7ca=a Stfeet o BTl |eTeaaT SAuTd eerdt o
1 S o ford fgue foreawm (Binomial expansion) @WW%&TW%—
P+QN
Sfelfeh P= | TI2HT o Sfed I shl TRITeHT
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Q = UL ST o S B ol FFITET

N = 5IZehl hl AT

fe B9 1 Tk T |1 3BT & e SR ¥ o STEN o AT 31 SFTear P it qofm 0e
HT T FFTIT % BT &1 b sht EedT Q Bt 3Ha: H & H-

(H+T)2
feag foream o forr (HA+T) %7 70 (H+T) & T

H+T
x H+T .
HT + T2
H2 +HT
H2 +2HT + T2

H2 + 2HT + T2 9o o 3ATHR 9L-

H2 = THT o AT 6l GedTeadT S GFREETH) =%
2HT=s foeert far (H) o Uah fogent ue (T) 3T 1 SniTear
HITT (IR H F ) =1
T2 =T f&efeh U 3T sh1 SFITIAT ST (AR H W TFH) =
2HT=s foaert fo=r (H) o Uah forgent a2 (T) 3T 1 Sererar
AT (AR H A AN =1
T2 =31 fieh 92 3T shl GFITT STI (AR AT TH) = Y
HEATSTAT STUTA 31 AT = Yoot =1.00

it weRr Af i farerht oAt Ue arer SeTe S at frefafad 8 wg wea g

m @ & @ o o O ©
HHH HHT HTH THH HTT THT TTH TTT
feue fored™ 39 Yo 37a B T-

(H+T)3 = H3 + 3H2 T +3HT2 + T3
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TS ST =45+ 54 221,00
> 88 8 8

Ife ag foerent sl ek 91 IBTAT ST I Ut feerfa § 1024 grafaa aftom g qen
feue foream 58 T BTT-

H+T)10 = H10 + 10HY T +45H8T2 +120H7 T3+210HOT4+252H TS+210H4TO +
120H3T7 + 45H2T8+10HTI+T10

dEHleddl HMId -

1 10 45 120 210 252 210 120 45 10 1
= + + + + + + + + + + =1.00
1024 1024 1024 1024 1024 1024 1024 1024 1024 1024 1024

afe 39 faue foeam & otmem o strerd s ffifa foram ST qar a7 T SRS 95
(Normal Probability Curve) o THET AT

250

200

150

100

50

UTEHAT (Pascal) ST §9 TTUTTehT H Ueh 21 Ervsteer qrarm 7t i areahiet Bt (Pascal's Triangle)
T ST 2l

N ureeht sht dear ot T
1 11 2
2 121 4
3 1331 8
4 14641 16
5 151010 5 1 32
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6 I 6 152015 6 1 64
7 1 7 21353521 71 128
8 1 8 28 56 70 56 28 8 1 256
9 1 9 36 84 126 126 84 36 9 1 512
10 1 10 45 120 210 252 210 120 45 10 1 1024

ST 37k ST Y HUL AT a1 STehi T AT 8| Tkt ST ot | T8 @ fop arfe 3t e (factar
Gfth) T TTY ISTEd & del AFITIAT T[0T 121 ETT| Tk 12 i ok SoTer T (et fh)
TUTieh 1331 BITT| St Sk Sfecw difth 1 10 forerer Toh @rer IuTei W wedTear /I foar gl

4.8 THT GEITSIAT S5k hl {Q9I9AT0
|1 TR aish ohl eToRad Hacar Ul forTYaTd ard! 2l

1. IR T 31'@?% (Shape of Curve) -

HTHTT GEATAAT 5k ol SN EeTehR 1T ol NTHIshT 3T foraRor afia ST 8| Hed | JTHis
FTTrh BId § TAT HHHT €9 6 SHT S HeTd FeTd &l FHT 10T & 5k ohl AT [oraLoT a5k hal
STTAT 21 TS HEAHH | Srraiaq 1T S S al 98 J5h i &l GH 9T # fanford s 2

o

HELHTT
2. WEIU, Wedieh qAT Sgetieh shl @HMHAT (Equality of Mean, Median and Mode) -

HIET GRS Sk shl GOl Hecaqul forIeiell I€ & foh hesiier Saifei o i1 A1o-weamm, qeaish
qT SEATsh shT W G Il 81 Mean = Median = Mode

Mean
Median
Mode
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3. Tsh <RT TTTUTA I THTRT0T (Mathematical Equation of Curve) -

T GETSAT d5h oh! SATET W (X-3787) T foream aen Y 3787 sht Srarts o1 rerfvor fafearfiaa
wiftrefer g1 gr frertfa S 2, S wmr=r g ash 1 weteRtr off T ST -

__ N x?
o 27 2G°
SRl y = x & o S sk Y HaATg

N = ST 1 AR

y

o = farawor st ymfores foere (S.D.)

7T = aifer aom = T AJUIT (22/7 = 3.14)

e = ATUTET (Napierian)c‘*ﬁ‘l@q ST AU (2.718)

X = HEIHM © YTHioh AT forie™

4 . 3T~ TV Ak (Asymptotic Curve) -

Mean
Median
Mode

ATHT= FFTIAT 35k o &1 I ST L@ (T&-3[T) i T30 el L &l

5. %WTW (Coefficient of Skewness) -
AT FPHTST 315k 31 ToIaXoT |THTT BT &, TST8eh SHR0T 73k T oIeT T[0Tieh ST BT ol J5h
quidr: T=qfoTa BIeT &, e foRet Terr <t ferswrarm =i amg SiTeft 21

6. hehear Tutiek (Coefficient of Kurtosis) —
Headl TUTsh SIsh oh HEY 2l $elTg shl TIE HLcll & WHI FFITSIAT dsh Hed § STgel Jehletl
(Lepto Kurtic) &t BT & 3T 7 & 31ferss =er (Platy Kurtic)%ﬁ?lT B Ik st TS S
Il B1 ST el Tk (Coefficient of Kurtosis)aT AT 0.263 (ku = 0.263) BT 2|
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7. R sk (Continuous Curve) -

AT SFTAT I5h Uoh T 37T SR d56 21 39 a3k ol STTUR L@ (3787 ¥l W 5
JTHTeh okl TAREd 7ereT Tef3ia foram STt ?, 3 31feret steran afaf@=T (Continuous) B4 2

8. ATHTT Teh ohT &TFeT (Area under a normal curve)-

AT ST 5% ohl, HTUR LT (3787 9T T fIedR -36 € +30 T 99.73 faerd (AW 0.27
T YTqTd o RO 100 TiATT) BT 81 THRT TR Joh § TEHH § +16 FT &b

34.13 YRR, £20° &% 95.44 S af +£3.00 G T &5%a 99.73 Jiawwd T &l 36
stofrfad fot ET0 TIE §9 § e S HehdT 8-

T

13.59% | 34.14% | 34.14% | 13.59%

-3'5 26 16 0 -l -26 -3o
A T A  68.26% 4 T N

95.44 %
99.73 %

0

9. ferom uftad '%l-_g' (Point of inflection) -

AT GEATIAT 5 o HEAHH § 10 SR AT 16 1= (+1G H -10° T) T5h ohi ATh{T Taa
(Concave)‘iﬁ?ﬁ 2 YT 35 JTd 3 (Convex) T gfgfdd gt 2|

10. Ffera araee (Definite Relationship) -
HTHTT GPITSIAT F5h o ST [aaai oh [TV HTTehi o HE Toh (I qva=g BIT | Iqeie
T (Quartileq or Q) T =IqTeh I (Quartiles or Q3) T WEAWT & =L HH Bl 7, fordy

=Iqieh foreier S190e §wTsd ¢ (Probable Error or PE) &l ST 8] 3d: el ST Hehdl -

Q3 —Mean = Mean — Q = Quartile Deviation or PE

ST fomrer (o) o wrTed AR (PE) o wea ues fféa averer grar 81 g e

(PE) JTd 8 U I faeret (o)t O FTd 3 Tehd & a9l 6t TehR JTHTiTeh foerer (o)
1A B T R A (PE) T X Hohel 2
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PE =0.6756 © O =1.4826 PE

11. Ik ST SRITEHTT (Ordinate Value of Curve) -

G GRITSAT ash 1 o= Sig A (Z Values) W il (ordinate) I s =T et
2| e foreg T ife i =g waiferss 0.3989 Bt 21

36 TR E 2 fop wmmr wevrerdt as § fafie secet famvand ffed 21 g off wom e
AT B ToF A= ARTSdT ook Uk Sgii~aeh houT 7, 374 ATEvs Tel § % a8 e
SrEE ofe ot gfafifiee €

49 Q@I

AT TIaRT Toh gTi=eh hetT & TSieh STTUT UX Yokt shl TIV=T ToRISATaTl hl e &l
1 S foparm StraT R1 "= forawor arsk 5@ g gsreuar sk ot ot ST 8, fSeehT 3t
U (Bell- shaped) BTT 2| ATHTRT HFITIAT I5% ohl @ foRISTE B & SIE HEIwT, Heeh
o gl o I GHT B, fIawT Turies X[, hehadl [UTish (WA Sl Her1g) 1 A 0.263, 5
1 foream o Sras i fieRtor ot s 2 et

4.10 IeSTIAT
o [ rUTeHdT: forel) foreiy =ra-r & =fed g ohr qg?-y-lm ST GFTIAT Shl <k T

® FTHTSHAT ATAT: ot oI BT o wifed i sht TruTeddT 2l TIIOT T 9 H STTd o &9
4 S |

o TorawAT TUTIeh: FHT=T FRTSIAT aish ohT foIeoT |THT=T = eht ST STe/aT &1 e SFeh gt
&t forsmrat 2, ST ATTenes &9 4 foremaT 0Tk & &9 8 91 Ld 8| AT 75k qoia: F=ferd g
e forsmraT urien 3= B 2

® THFHEAT TUTIeh: Fsh ohl HeITS ohi shepad T[Tk [N Ll &1 WTHT GFITT Ssh el
T FAfersh JohICT T T 3Tereh <I9LT el & WA TFITSAT d5h ohl shepadl T[UTieh T HIH

0.263 BT 2

o fuz foravur: f5ue o1 37l € 21 g, Ueh Ue ST Al AheTell qT GO U€ ST 2hl fertherar st
<k LT 21 feue forawor wer yenr i1 grvrear fardwor @ it foh farfy=r samat & afeq foiy
qruferer STTafert b yatsfa s 2

4.11 THCATRT 3q A
1) G forawor osh st 31 foper e @ off ST STar 272

2) Ife U T 1 SSTAT S el 3 Fory qerm ue i <t wwsyrerr gnfie
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3) FHTTRET §F SRT F4T J1T TohaT STt 82

Fifed giom

ENECSERUIC]

4) SIS s YT o A HO-HEHM, Wedish o Sgetish G &1 ao 36 Jh1 ol forcur 11
FEATAT &2
5) SATETRER &Y 8 THI GEITSIAT 5k T ST a7 8-

F-1T+1TF W2 R2TF  @)3T+H3TF §)-0.50 ¥ +0.50 TH

6) UTHT=T TEITSAT 56 | -16 + 10 o ST=aiid foha- Jfaera O 377d &-
37) 60 IfATd &) 64.56 AT T) 68.26 I T) 54.68 Afawra
IW:1. 37) TE &1 95k (Gaussian curve) o) HIak &7 5k (Moivre’s Curve)
2. 50 9fGRIG (1/2) 3. QPTG 4. G faawor

5. -39 +3d% 6. 68.26 gfdsrd

4.12 E=H T e

® T[T, AR (2009) AT HAIAFTI Hileah, AT FehIR, FAT G TR, I (3050)

o ST, fafte( sftemead, fosmm o steurm, MRy (2009) iférs sTera™ wd iR,
SAUATA YfoARITH, ITTT-2

o HiU, T, (2005) Hifledshl % 7 e, foria qeeh wf-ay, START-2
o 7T, TH.4T. (2003) Hifteashar fafert, qefir Eeehut, TRET T&deh e, SARTEE (3050)
o e, sTear T AUt AT S (1994) HAIAST Hikeshl, &1 JETE HHie, TT-4

o &z, T¥( TS, SIREHT QT WRId, WesT (1997) HAITe= T e # wifleash o qet AT,
T YETE W, AT (3090)

® Aggrawal, Y.P. (1986), Statistical Methods- concept application and computation,
Sterling Publishers Pvt. Ltd. New Delhi.

® Aron, Arthur( Aron, Elaine N. and Coups, Elliot J. (2007), Statistics for Psychology.

Pearson Prentice Hall, New Delhi.

® Bartz, Albert E. (1985) Basic Statistical Concepts. 1Ind Edition Surjeet Publications,
Delhi
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® (Qarrett, Henry E. (1981)) Statistics in Psychology and Education. Vakils Feffer and
Simons Ltd. Bombay.

® Guilford, J.P. and Fruchter, B. (1978) Fundamental Statistics for students of psychology
and Education, McGraw Hill Book Company, New York.

® Siegel, Sidney and Castellan, N. John (1988) Non-Parametric Statistics for the
Behavioural Sciences. McGraw Hill Book Company, New York.

4.3 Aa=erreaes oo

1. GH GRTSIAT 95k O 3T 1 G0 © 2
2. HTHT GFITIT Ik ohl fa=IdTaTT shT IUI i)
3. frefatad g dfe 7 fevooft fafe-

. GRTIAT TG @, Ta F ST ST
T, WP o HIH L IR IS

4. feue foawor =) grureaar & ged § TY &
5. GraTeIar o1 319 T 22 GRTeadT o Tt e oY Seretor wfta wm R
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QT:FI'Q-S [THT TEATSAAT Teh o6 aﬂﬂﬁﬂ (Applications of Normal Probability
Curve)

TRTS TLTAT

5.1 SRTEAT

52 I\

5.3 IR SRATSIAT d5h o HATIANT
5.3.1 yHish EmTe o e gfaerd s et
5.3.2 YfcreT €Tl & qeT YTHih o et
5.3.3  EE ! fal= Swwe # forfor e
534 2 M fSauon o resTed & d=as H qer
5.3.5 TSGR T o UGt o ShiSHTS T T fHefor

55 W

5.6 rearEcdl

57 TS o T4

5.8  HRW IR g

5.9 TeryTcems ag

5.1 T&EATEAT

HY Yol AT GRITSTAT ohT Y THI §U HTHT GFHTSIT S5k ohl (SIRISATST ol STEd Tohalt
oIT| | & FPTSIT ST, HPATSIAT o 3w et fgue foraeor shr off s1ma = wwem o)

g foaraeor teh Sgifeaeh shoudr & fSEeh ST 9T sk oY SIS, 3Gt Shalldl e
foraret o fafy= aruest o mex fAfsra orere 2iaT §, 37d: AT TrITedr Jsh o TR T
fTSr=T JerR & STTSRIT T Ehd! €

T9 SIS H HTHTT FFITIAT oI5k o HTHT WX fohd TR TSN oL Hohd & gHeh! folfsi=T
IATEOT T foAT o SR T T S|
52 3T
T 13 ST ST Tl o T 37T
®  HTH WFITSIAT dIsh o SIS ST STHIe HIHTSAT o e Ficerel sht f-erieor gt wehd e

o 3t er T ©i|TsT o 7 rHieh okt faieor off S gehd 71

o i forelt FTHT=T FFITEIT 5k hl g 3T FHET H [oIveh AT © ol fohd TehIL forvieh st Tcdieh
STEHE T AT J1d T 78 Wt FHAT ST HhalT 8
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o T UM fawuli o HTesTa & d=as H o1 AT ot e Fehd 2|

o et wTATeR wdieror & el ki hiATE Tt fore werr frertfia foram strar 2, @e ot wwer
gohd 2l

5.3 WA GFATSIAT S5k oh TSI

QWT -1 (Application-1)
5.3.1 OTHTeh ETHTAT S WeT TTard oht frerior-

Toreft g foraor ) 11 THieh HHTSTY o W IiawTd UTHieh ot fIIior sl To Find out

the percentage of cases within given limits in any normal distribution-

Iareur-1 fordl g forawor o6t geam 30  q gmHTfores forere 5 8, sargd fo
(i) 25 35 o ek ITH LA It SATHAT T TALTT FAT ST

(i) 37 37k U 3TMyeh 3ok YTH L aTct SATTRAT BT TTTa o SR

(iii) 20 T 3k ITH FA dTe] AT hT TTILTd FAT BITT?

(iv) 25§ 28 % HeT 3ieh YTH L Tt SATKAT BT IfeTet srar|

(v) 33T 35F U 3ok YT LA dTet SATHAT T ITd AT T2

B -

i) 259 35 ek 37 UTH A Tl SATRAT 6T TTAeTd &9 &1 =0T 8 T Shd & TH =0T o ST=qiia
25 YTHish & HEHTH 30 o HeT 3T Ifard F1d T fgefier =wor & geamm 30 & 35 JTHish &
e T I J1d H| TaLTd 37 a1 ITH TSI 6T TN T 25 & 35 ek 37k 916 L arel
SR T TfdRTd I d &

TYH =0~ o ST 25 STHI W WEIH 30 o 7l TRTa S i o ford ez o fem gt

37T Z e 1 a8 Foreeht Freforfe o 2-
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25-30_ -5_
5 5

It A GI-1 Z Heo 31 34.13 iqwrd idT 8, 37d: 25 ¥ 30 STHieh & Heg 3ok TT6
AT SRl T TTaTd 34.13 2

TEefor =0T HEA|T 30 & 35 o A 3o UTH SRt ATt TR 6t Sirerd | Z 79 SR 1 |

A 2=

X-Mm 35-30
sb. 5

"M | T +1 Z 9o o1 UfaRTa ot 34.13 T 21 (SR Z 7o W § 1=l 3 A}
1 ST SERI AT €, Safeh SHTeHe Z Jod TeaH™ 8 S i 3R 3T Sfaerd SefRia s
2)

=]
68 6%

34.13%

AGE 1

34.13%

25 30 35

ot g Tw B foF 25 STHies @ WeImT 30 WTHish qeh 34.13 SidwTd fRerd & ae wead e 30 TTHish
T 35 gTHish ek off 34.13 fcera feera 81 T2 T (i) ITHIsh 25 T 35 dh ek ITH i ool ARl
=T =T IT TN R, 37d: A1 AfRIT BT AT 34.13+34.13=68.26 =T 37 s4ThAT 1 Tferwrd
?, fSent 25 @ 35 TmHies firet B

ii) 37 375k O Afereh 37k ITH L STt SARAT T TTTa T BITT?

AT HEIH 30 § 37 YTH{oh o He 3ieh UTH i ITcd IRl ol Ifaerd J1d ohill| HEIH
30 & AT 31 S0 L aTet et 50 SwTd SATHAT 5 & 30 | 37 o WeA 37 TTH L ATt
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FTTA 3T EreTeRL ST TrRTd ST BT 918 39 oA Tehal o1 TTaRrd g, foieht 37 § 317k 37 e

41.92%

R AEHT
HEIHI 30 | 37 STHieh <Al Fwwm gt srerelm

zaem= 2M 37-30_7_ 1.40
o S.D. 5 5

| | 3 SATIR W Z q& 1.40 T TR 41.92 T 8] TEHH 30 & AT 3 T0
A AT FeA 50 T SAfHAT § & 30 § 37 30 U6 FH A 41.92 WRId =M W (50-
41.92=8.08RIeT) 21T 8.08 FfwTa V¥ =fh &, FSTehl 37 37 ¥ 3ferh e WTH gU 2
iii) 20 & 3k TTH FA 1T SATHAT T TALTd FAT ST

HATUH ITHih 20 8 HEIHM 30 o HeT 37k UTH i 9Tt SATRAT okl TTdeTd J1d hil| Jard
WEIHT 30 © hH 3feh TTH 3 ATt et 50 Ticerd safhai | © THish 20 ¥ WEaHH 30 6 Hed

3o ITH L ATl STThAT o TTALTd ohl B2 <T| 39 Tferd 37 sFfhal st anm, fSent 20 31 @
T 37 ITH 8T 2

20 30
HEIHT

HEFH 30 | 20 THieh shi T gl rere g

X-M _ 20-30 _-10

2T 5, 5 5

= -2.00
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|t A o HTIR T Z 7o 2.00 1 TR 47.72 2 HEH 30 § o Feh TTH L et Fl 50
gfereTd safhal O & 20 ¥ 30 & HeT 3k TTH i ot 47.72 Sfawra safmat sl 92 9T (50-
47.72) 219 2.28 ST T8 =41k 8, et 20 31 & 0 i T gu dl

iv) 25 W28 % e 3ich UTH T a1t SHAThAT BT Tf9Td sdTa-

TATUH 3ok 25 W AETHAM 30 o HeT 3ieh ITH i aTel Bl T TTIRTd JTd hidl, TeITd 3ieh
28 W HEIHE 30 % HEF 37eh UTH hid ITd SRl ol ATASTd T ohidl| 3ok 25 § A9 30
e gTH Ui § ¥ 37k 28 ¥ WEAH 30 o 7 TH UTAeTd ohl S| Y U6 Ifawrd & 25 &
28 3 e 3ok ITH S Tt ATkl ohT Tfderd 8|

25 28 30 HEYHIAT
ﬂsﬁzsﬁnwmaﬁﬁﬂmaﬁa:w

zaem= XM 25730754
= S.D. 5 5
"R A % HTUR W Z Jed -1.00 T ITG1d 34.13 2| Sfelfeh 3feh 28 & HEgHM 30

T gl srera

X-M _ 28—30_

A S E
= S.D.

|t A o TR T Z e -0.40 1 SAwrd 15.54 €1 AQ: 3k 25 ¥ 28 o Hed 3ok TTH HLA
Tt AT o TSI 3T T A o folT 37 25 & TEIUTT 30 o HE UTH 34.13 Ifaerd O | 3ih
28 W TEIHT 30 o HET UTH 15.54 TTI9Td bl SR (34.13-15.54), St {6 99 18.59 gfcrera g
TATI 18.59 WfTa & 25 | 28 o AL 37k W i aTe] SATehaAT T JRIeTd 2l

v) 33 © 35 % T 3ok UTH i Tt SATRAT ahT TTeTd T BT

YT HEIH 30 H 35 3ok o & 3ok UTH oA Tt SATRAT Shl TAeTd JTd hidl| qeaTd
HETAT 30 U 33 3ok o & 3k UTH i Tcd SATTRAT ShT TTeTd JTd ST HETHH 30 F 35
3ok o HET UTH Tiaerd § & AEIqM 30 © 33 3ok o W& o T9Td shl erehl I ITH Tfderd &
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33 © 35 o HEA 3ch YTH i dTed SATehaT b Bl

7egaeg 30 33 35

WO | o TR W Z F 1.00 1 ST 34.13 21 6 TohR HEAHH 30 & 33 ek shi fomar gl
SPIG)
s XM _ 33—30:§ 060

® S.D. 5 5
|t A o HATIR T Z 7o 0.60 1 TG 22.57 81 37d: 3o 33 W 35 o HE 37k T L AT
SREAT o TFIITd BT T L o ToT TeadT 30 © 35 31k o HeT UTH 34.13 Tiawrd o & Teqqe
30 ¥ 33 35k o HET TH 22.57 IFTd ol TRt (34.13-22.57) TS 96 11.56 Ifae@ €1 33 &
35 o HET 3feh ITH i aTet SAfhAT 1 2

agrquﬁv -2 (Application-2)

5.3.2 TfavTa WHTST o W UTHIh T HervuT-
foret wTaT= Torawer 7 T T3 wisra shi gHies A [Hiia e

To determine the score limits of given percentage in any normal distribution 3gT&IUT-2

TRt T feraroT T Hesm 50 | qeT STHTivTes e 7 21 sy -
i) AT F 60 Tiawra Tt st arHisk €T 37 ghi?

i)  HeArh 75 giawra ferenfea it yrais wmT =T g

iii) 218 15 gt feenfelat s feaw graies i = 22

iv) T ooft 3 20 sl ferenfefet i seeraw maiss dimT o 82
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v) W 9t O SAol i sht e STHieh ST T 22

Bal-

i) 7e1 % 60 fasra fernfefa <Y wraies dar o= gt
HAT Tee0T o7k | 7 o 60 Tierd oh1 37ef & Wearw feieg o wieft 37 30 wicrara e it 37
Y 30 gfererd forameff feera 2

HegrH St ST 26 30 TirTel shi STHish ST A <R HEaHT fofeg & STt ST 2 30 Sfcrwrd i
T (WA ¥ 1<l & o ST KOTTcHe SITTT) | A SR [T fofam T it fef -0.84 STH g1
T o STER W FefcTfad 9 g0 STHis J1d 9 o-

STHI = Z 73 x JTHITe foreret + qeqwm

x =z x S.D. + Mean

60%

30%
30%

-0.84 5o +0.84
44.12 55.88
HEHTAH

BEE R CIDRLCE RS
x = —0.84 x7+50 = —5.88+50 = 44.12

T foreg oh gl ST 30 TfAre 2l STHish HHT q T o e 8 RO A g1 Z e e
SITH 1T &, (ATHT=T Frawor o 3hT) foheg A8 Z 70 HEaHT € 37125 fS=1T 1 8 o SR0T GTeneh
0.84 SITH BIAT 2| 31 oh STHIT 9L STHieh HAT 8-

x = 0.84 x7+50 = 5.88+50 = 55.88
31d: ¥ ? o g2 & 60 gfaera ferenfefat Y ureiss € 44.12 9 55.88 & He fEoq 21
i)  HeA s 75 Wiawra ferenfa it yraiss EmT @/ gt

HETY foIeoT =ish | Wl o 75 SiaTd 1 ATeqd & HeaH foig o A= (sl 371) 37.50 whera
A HE foreg o SO (7T 3T) 2 37.50 whcera feremeff feera €1 37.50 widwrd i Z e
RO | o TR 9L +£1.15 BT &, 3T JTHieh AT 36 THR T T
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x =z X S.D. + Mean

x =-1.15 x7+50 x=1.15%x7+50
=-8.05+50 =8.05+50
=41.95 = 58.05

75%
37.50%
37.50%
-1.15 50 +1.15

41.95 HHTH 58.05
iii) TErs 15 Sfaerd feenfefet S ey sraies i F=m anft

218 15 ferd forermefl, mesmr forg % S el ST et 50 wiaerd o sfm B o for 2,
37 I 35 TG (50-15) sht graies war feffa s, st graies dmr 9 15 g faenfoy
T TEraw STHieh ST 8T 35 TTaRTd o TG o |ROM | 3 SN 9T Z Je 1.08 31 9 § T

TI-

IS 15 gfarerd

35%

50 57.56

X =27xS.D. + Mean
X=1.08x7+50
X=17.56 +50

X =157.56
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Ad: AT 15 Utawrd ferenteran it frraw uraies €T 57.56 21 UTHiHh 57.56 © ATk 37k U1 HH
A A% 15 wierera forameff 2)

iv) Fre groft o 20 wicrera fernfeiat sht s<eram wrHiss diar = @

Tt 2ioft 35 20 wifcrerer feremeff, weam forg o frer sl ST o stfaw s o feord 2, 35: 9
30 SfdTa (50-30) st STHieh EET T haT S fom e goft & 20 gidwra ferenfiat S swean
SITHish ST BT 30 ST ok SATER 9 AR A % SR TH Z Hed - 0.84 1 3 H T T

=1 2oy

S 20% 3830%

-0.84 50
44 12 HEIHTA

X =7 xS.D.+ Mean

X =-0.84 x7+50
=-5.88+50
=44.12

1q: Wy 2 for e goft & 20 wfcwra fernfsiay i S<eraw gmaies dimm 44.12 8 Irdiek 44.12 9
Y 3ok UTH i drcd T 20ft & 20 fcerd formeff &)

v) T Soft § Sxfot ferenfefan it feram araies Har @ R

HIHT=A: o S0t 60 TTwTet Seni S7erel S8 3ffereh Seh T AT ST €, 37 HeaHH o foig
10 ST 7Rk i Z 7ed Aol A SR 0.25 H1a o ) Fefetiad &3t st ST st gord
syuft & Ieftot ferenfelat it freraw yraies i 3ma s

X =7 xS.D.+ Mean
X =0.25 x7+50
=1.75+50

=51.75

UGS e forgforemerd 42



TSI Aifeareht (Psychological statistics) MAPSY-502

gerA gofl
¥ Scchof
60%

50 51.75
EJHTT

1d: gom Fuft 7§ I<fof ferenffat sht famraw gmaies €am 51.75 31 51.75 9 A 37 I10
T | it | ST feremef €)

QWT-Z’; (Application -3)

5.3.3 \HE i faier= SuaHEl # foramfor -
foret | foreeor wE ot fofw=r Sweel @ fawifsrd & (To divide a given normal
distribution group into sub-groups)

IETERUT-3 Ueh | ToLor T o1 Uil STEHRT H Torvieh hifSr Teies 37 ae # feord wftemd
TS| At TRt i Hear 500 8, T Sarsd Y 39 T H foha forameff feera &2

QT foraRoT aish o7 o -3 & +3 o Hed W@ &9 ¥ 81 ¢, 37d: WHT=T Toaor a5k 1 faedr)
6 Z T (R gl =T STreft 21 o7 STawet H 1= fofeor afsh 2hl feraTiTe a1 2, 36 e
=1 9T 6 | o1 ST 8 qfeh Teish SUHwg o W forea™ J1d &1 Sl afe & uis Iweel §
T foreor it forvieh T 2, 09 Teieh 39 |HE o1 faedr 6/5 = 1.20 Z 9o 1 8l T
ITEHE T e 1.20 Z Ao Faffid htd 8T uie Suawg | 9= fordwor o156 o forvih o

22.4% +22.57%
45.14%

B D
A 23.84% C 23.84%
3 ]
-1.80 -60 O +.60 +1.80 +3
Al
STEHE A FT R -3 8 -1.80 dF (50 —46.41%) 3.59%
STEHE B T AT -1.80 ¥ -0.60 T (46.41-22.57) 23.84%

STEHE C 1 fa&di-0.60 & +0.60 T (22.57+22.57) 45.14%
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W;S'Daﬂ]%lﬁﬂ+ O.60ﬁ+1.80?l?m"(46.41—22.57) 23.84%

STEHE E I e +1.80 § + 3.00 T (50-46.41) 3.59%
A A 100%

T 3UEHE | T faredr fifid st o fordl a1l 1) -3 Z 9o | 1.20 Z 9o 1 =& T (3-
1.20) St foF -1.80 TH 3T 37: T ITEHE A 1 foream -3 & -1.80 ferffiea Srar 21 3¢t warm
STEHE S AT FIEdR -1.80 H - 0.60 (1.80-1.20) T Teif foram T S B o1 o™ -0.60
H +0.60 o fruffa forar mm suawe D w1 faedi +0.60 & +1.80 (0.60 +1.20) T i
foRaT TR STEAE E o1 foRd™ +1.80 § +3 o i g1 36 YR Iieh SUeHg 1 faedr
U ETH 1.20 Z g Faffa 2

ST IUEHE T T T A o Tl Felem-1.80 e o1 Sicrerd @R A 8 1t foha
TSI ek 45.41 STH E3AT| 8 Wb HEw foieg O w1iefl 3o Z qeo -1.80 =1 Adwrd 46.41 &,
Steifeh e foieg @ STt 3T T et iR 50 © 31q: -3 | -1.80 =T Thawrd 50-46.41=3.59
ST ST EAT| 360t TohIC e S o1 TarwTel S hid &1 F -0.60 T Ffaerd TRt | §RT 22.57
SITCRTA ST G, 37d: ITAHE C T TR 1 LA o foFd 7o -1.80 o TiiRTd 46.41 HH -0.60
Z e o T 22.57 T ST (46.41-22.57) 23.84 W=Td STH foRT| SUEHE B T S -
0.60 Z & o faRTd 22.57 TAT +0.60 T o TIRIT 22.57 T AN (22.57+22.57) FX 45.14
sferRTa et fora mram SwedE D o1 SfoRTd SUHE 3 o S M 8 (46.41-22.57) 23.84 Wdwrd
e forarm| 56t YRR SuEHE E o1 iRt (50-46.41) 3.59 ferifed fopam mam afe avit swawel &
frerffea srferera ot 2T fora ST et 21 T TR 100 ST el 2

Teeh IEHE o1 ferd (it 8 o garrd freferiiaa o g seish suee | feord formfea
o1 HEa Wl J1d L Hhd &-

S SUAE &I IR T x Ga 4 7 Rt @ g7
100

T o ST T -

C o~ 3.59x< 500
ToH SUHHE A o fererela sht e = 100 =17.95=18

o Suame B o farafiat < gear = % =119.20=119

qir uEHE C o formfela <t v = % =225.70=226

=02 37TeE D o farfiat i de = %3500 =119.20=119
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e 3UEHE E % ferenfifat ot v = 3'5350500 =17.95=18

56 TN fordll ATHTT foraror o7k ot forf¥eT Suemel <9 3,4 9 6 Suawel # fawifod o g
I7aE # feerq wfrera fretfa o gerd €1 S8 fefafea o g s -

A SR H forvieh AT

B C

43.32% 43.32%

-3 -.1.50 0 +1.50 +3
BT STEHRI H Toveh hiAT-
—~
C|D
34.1393413% E
B84, 1853 F
. I 2.289% 1
-33 -2 -1 o +1 +2 +3

FTUART-4 (Application -4)
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5.3.4 31 ATHTA {SaXUT o ATSSTEA o HaW H TerT-
Y G fIaoT o ATesTeT & dwayl o AT T (To compare two normal distributions in
term of overlapping)

IETEXUT-4 BT AT DA oh THE T Uk Ff, THEI0T T {621 701 ST 61 HELHE 105 T
STHTTOTER forsie™ (S.D.) 10 SITH G, STelfeh SIS oh1 HEFHM 101 T STHIE for=ie (S.D.)12
SITH G3AT| BT qAT STATSAT ok TIOIHT T AT Tordor o §9 8 A §T SdT33-

i) S o AL ¥ e TTaRTd ST o fG-afod ITHieh e 82

ii). ST % HEAHM ¥ fohd TTART ST o fg-ATod STHI FH¥ JTH T &7

A (1). TATAT ST o TEAHH TUT ST o AW o Te Feerd TiwTa ;1 | ITe iaerd

%waﬁ%nwﬁr—g%aﬁaﬁﬁsgm 50 faeTd § 9 Hereh 34 SET! o Siderd i J1d
F A & [SIh! qfg-Afou BT o HEHM 9 e 8

ol

37.07%

101 105
qEE e
ST BT

DTEATST o HEHT © BT oh HEFHH oh T(qed F1 L o forl Z 7o J1ef shidl-

X-M 105-101 4
™=%p "1z 12
0.33 T o TR T O A 1 FH&07 T & TIE BT 2 o ST o A9 8 Sl 6
T % 12.93 SfoRra S feud €, 31a: SET & FeEE € AR F (50-12.93) 37.07
gfeera s feuq B
if) BTATST % HeAAT § fohe Tfrera ST oA Ffg-Ifoer ITHie s T g &

TATUH BT 6 HEIHH I SEAL o HEIHH & 7 Feord 1 a1 Ifaerd Jra i ot 37T s
BT 6 FHdA 50 TFTd & & ITH FTTTet Sl HeTeRt 3 ST o TTTd ol J1d F R 8, Feht
fg-Ifoe BTATSAT & HEAHH § FH 8

33
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101 105
wEE
— e

BT o HEFHT © DA o HEAHH o §f-5-A o STHiSh T Tt STl b1 ST grT-

X-M _ 101x105 -4
Z e = = = —=.0.40
Y 10 10

-0.40 Z 3 o TR I A A 3 FRE01 T 8 98 2IaT @ foh STl oh Hega T o
BEAHA! % HEGHM 6 HeY 15.54 Hiaerd o o &, 37 SEAl o Hequ™ 4 A qfg-afod
STHTeh T a1 BT (50-15.54) 34.46 Ifd9Td &

W -5 (Application-5)

5.3.5 TATASITIeR UISTUT o UET ok ShiSATS X ot ferivor-
TAIATeh GOET0T & UET shi HTUfeTeh hiaTs Tt o1 (ETOT &A1 (To determine the relative

item difficulty level of psychological test)

IqTERuT-5 Tt shrerst o si0QO o o o fererfefalt o s[fe wrteror s foram ram oteror <
oW Ug SRl 50 Fcwra Tt |, fedier ug 33 whiera fermfelt 5 qom gt 9g 1 20 faea
foremfelert SR & FoRaT TRl |1 ForaeoT AT BT ek U8 31 ShioHdT &R T shitoral| =iqel 7a
fopa wfcrera ferammeff gt o i, Stetfer =rqef we i ug & 3o &t hisd €, S for fedtar ue
T UE hi 7Y FH ST 2|

- TUH UE T 50 T feremeff g1 st urd &, Safer 50 Tfaerd gt 72 s uTd €, 37a: 39 YR
o UG T HISTAT & (50-50) I T SITAT 2

ot a1 30 gfaera forameff gat &2 urd €, S weamm @ 9w 20 gfawr (50-30)
foremeff, & 2T X T €| 31@: 20 Yfa=Td &l Z I 0.52 (ARl A % TR W) fodt 98 &
i ST T 2|

J ug =t 20 Wiawra formeff 6 o 91d €, Sefh weawH € 29 30 Wiawd (50-20)
foremeff starer @I 31a: 30 fowTa i Z 7o 0.84 ot 0@ o1 T T 2
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TqY IS AT TG | I &1 S & (ST oh TSI UG JeH UG hl STUET HicH ol 36
TR T Tl ug o va ot STa 0.52 Afe Ficd 8, 3T =IqY U8 1 HiSHAT &R qd 98
o SRl T 0.84 | 0.52 3Tee i 8, 30 T =gl IS T il & (0.84+0.52) 1.36 Z
o o ®Y § WTH E1aT 21 Z T 1.36 o TGN WART A g7 e st & w0 @ for =rqel ue
I haet 8.69 Tfwra forameff € s s ard & (50-41.31 =8.69 Tfewra)|

TEEET | B R T faremfer et wicera FHSTAT = I
Y Ug 50 0 0.52
[EGIRRES 30 0.52
LEIREES 20 0.84 0.52
ERREE 9(8.69%) 1.36

™~

55 W

T TRITIAT 9k o TR W 3Tk AT TS o1 GHTET ot foram ST 81 ame=r
TSI 5% o ST 6 S TSR &- STHI SHT3AT oh Weay TTRTa oAt (e, Staerd saret
o HEd THieh o1 Feior, @HE sl o= 30 @Hel § forvih T, 9T foraeon & STresied &
e H T QT HAITSRIT TIET0T o TaT o ShicHTS L T (0T shtT 317 T e 2

5.6 IlsSTdeAT

® T U (Z value): Z 3 T W 37 & S foh ATHIh forawor o 3ftad @ forere (I
3Tera i) T Wi AT 21 SHeRT 9 2-
Z:x_|\/| :W—WW
o U et
® 3TTTBIEA (Overlapping): I 31 AT fIawor a3k € T ALAM § F® 3= 8 a9 Ud!
Terfcr o Uk AT ForeieoT o5k o AT ToIaeoT 156 i 91T @ oidT ol 39 & ATesed Fed
2|
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o TSR TIETUT SRt e {SATS TaX: Ueh HTaTIeh Tieqor fHifHa ohid amer it & Icdish
G o ST T ohl TTUMT hl ST &) U ol FHTSHTS TR & ATcod STkl oh 36 STATT 37T
ST | BT @ ST fohe Ue o1 3T HET < UTd 2l $6eh f7e Fefeiiia 3t sht STt o wehd
2-

U T HSTS Lol TR = Hel I G aTel STkl shl TE&AT x 100
Rl sl wE

57 THeATHA 5q IF
1) ek fa3r gU foraror 6t weEmme 16 qen ik forere 4 31 afs foor s amer we forn
STt s7aTgd foh 12 9m 20 Y € & fohaw gfasra graies € ue 18 @ S ur 8 ¥ = fohaw
fcreTe STHie &
2) | forewor HId U HSHH =10, G I1 A foeier =5
freferfaa dimmett & sfier we areft feafaat sra Hifsa-
A STAATLS &) 10 TAT20 ) 15 q91 25

3) T TEIT o 500 ferefeiat s AT TrTesar o TUR W Ut Afvr 1 favfsa i
ek it T feram wienfefa o 31 <l aeveaT 82

4) It 1000 TATSAT ! AT TRITSAT sl TN T 5 AR A,B,C,D qT E H forvrs feram
ST A1 oIq1ed foh Tedes At § forda wesa =

5) W= ST & 319 FT GHerd &2 FHeferRad STy forawer sht amm=ieha S foawor

T iEfdd -

F=R (C.1) A (f)

45.50 4
40.45 12
35.40 25
30.35 41
25.30 22
20.25 10
15.20 3
10.15 2
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6) BTHTT TaR0T OX AT 500 IR o THg T HEMM 40 T JTHIOG fo=e § &,
EGIER
)  WTHIR 25 T 35 & wey faenfeia i e
if) THT TR e oh TR T AT GHE i 6 ITEHR! H {17 L qel Tedeh ITAHE |
feoret forenfefart i wea sargal
7) afe " o S foh S # ferd fg-afowr STHieh ATHT=T forawor & 3TT&Y § qu Heme™
100 & STATiOTe foreret 15 2, el frefeifia sfe-tfowr aret safwwat s wfowra 3rd hifsa-

a) 130 T 3AIF (Abovel30)  b) 125 T AfIH (Abovel25)

¢) 85T A (Below 85) d) 72 & %7 (Below 72)

¢) 110 ¥ 115 % 7eT (Between 110 and 115)
8) I el e T FfeTiiaa wiefor STish T gU) |1 foraeor o AT 7T e foh-
1) &1 9 o Tera ferameff, sratr 10 o HeomT it STueT 31fereh Sk I8 hi?

i) e 10 o feraw faremeff svetr 9 & meadT it 3T9eTT 9 37 ITH Har?

aHE (Groups) Class 9 Class 10
HEIHTT (Mean) 48 56
YTATIUT foreret (SD) 8 12

N 500 800

9) foreft wraT= T wtetor § HrET forqTor 3 StearTd HEIHT 100 qT IR foreret 20 Bl
i) 85 AT 120 o A& fora Tfasra umHies 82
i) AT H 65 TiawTd, 70 TTawrd, 75 Tfaerd, 80 Sfaerd fore arHieh & Aexr Rufa €2
10) foret w9 o ST A,B,C,D IR GHEITSAT i 20 Fidwrd, 32 Siderd, 44 Sfaerd, 50 Sfara
- & foharT| GHET A Q9T B §HEAT C TT D o HEY ST 6 =l 2l JorT shifsidl|
11)Ueh JEMT fora@or § 92| (Mean)18 @7 Y1 fomre (S.D.) 4 &1 df 9THish 10 &
A= fera sl g2
12) foreft ferareor & wrarfeerd g fFreforfea 8-

HEIHTT (Mean) = 11.35

gt fore (S.D.) = 3.03
N =120
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TorIoT & JHTHTRIAT Sl o1 L §U T SATIS foh THISh 9 T STHI 17 o el foha TTaRTd
ETEREG R

13) feret Tt foraor o6t T 16 2 T STHivTes fomerer 4 81 I sarsy foh e & 75 waerd
ot ot dfmment 3 sft=r g

14) 500 STAT T Teh YT o TTHIShT o TR 9T AR 1 | {ITiSId T 21 T forawor &
TR I Tk 1l H foha ST 312

15)qfg-Aoq ITHieh AT forek0T & FTEY & qAT HLFHM 100 T NI forere 10 8, aa
frefafaa sfgafsy arer forenfifat s wfaera sama-

(a) 120 T 31ferk (Abovel20)

(b) 90 T FH (Below 90)
EL AR 12 7T 20 T HT T 68.26 T

18 9ITHIe & S 30.85 Ffasra

8 Uik & ==t 2.28 wfcera
2. ) 6826 UfMIId &) 47.72 9faRd  ®) 15.73 T (49.86-34.13)
3. 39EYE A=18, B=119, C=226, D=119, E=I8

4. I98HE A=36, B=238, C=452, D=238, E=36

5. @m=R (C.L)) flifara smafa A=t ST
55.50 1 1
45.50 4 4
40.45 12 13
35.40 25 27
30.35 41 33
25.30 22 26
20.25 10 12
15.20 3 3
10.15 2 1

N=120 N=120
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6. 3T) ITHIE 25 T 35 o HEA 23.75 TTISTd (46.99-23.24) 37d: feramto=n shr e 119 M)
38R A=11, B=68, C=171, D=171, E=68, F=11
7. a)  2.289fEE  (50-47.72)
b)  4759fdE@ (50-45.25)
c) 15.87 Ufaerd  (40-34.13)
d)  3.079fEd  (50-46.93)
e)  9.273fE  (34.13-24.86)
8. 1) 15.87 ufawra (feranff=t it wem 79)
i) 20.15 e (ferenfefa i w@wm 201)
9. i) 61.47 (34.13+27.34)
i) e o 65 TfereTd ST UTHish HHT 81.40 W 118.60
T % 70 faTd st THis TET 79.20 | 120.80
e o 75 WeTd shl STHieh T 77.00 | 123.00
T % 80 fareTd sht THish TET 74.40 | 125.60
10. @wen g ford T fermfiEt st wfaera FHiSTAT =
A 20% 0.84
B 32% 0.47
C 44% 0.15
D 50% 0
11 2.28 9faerd (50-47.72)
12.  75.09 ST (28.23+46.86)
13.  YTHie €T 11.40 & 20.60
14.  399YE A=33, B=217, C=217, D=33
15. (a) 2.28% (b) 15.87%
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5.8 waH Ty AT

WITET, TR (2009) ST AT Hifedhl, S0 ThIeH, FT 4 TR, 35 (3090)

e, Tt sfiameda, fosm qun sreamr, [ (2009) Riferer s o wifer,
AU UfocAeheT=, ITTRI-2

U, T3, (2005) WieTehl o e dea, fardie qedes #f-aT, STIHT-2
T, TE. (2003) wiferehie forfert, et €eeor, IMET T6deh oM, SATETEE (3050)
forem, ses Qe BT, At s (1994) TSI BiReeht, BT T9TE WTiid, SATRI-4

e, ATv( SrEe, STRHT qeT Wta, 1R (1997) BT ud et & wiflerehl & 7ot 31w,
T IS W, AT (I090)

Aggrawal, Y.P. (1986), Statistical Methods- concept application and computation,
Sterling Publishers Pvt. Ltd. New Delhi.

Aron, Arthur( Aron, Elaine N. and Coups, Elliot J. (2007), Statistics for Psychology.

Pearson Prentice Hall, New Delhi.

Bartz, Albert E. (1985) Basic Statistical Concepts. 1Ind Edition Surjeet Publications,
Delhi

Garrett, Henry E. (1981)) Statistics in Psychology and Education. Vakils Feffer and
Simons Ltd. Bombay.

Guilford, J.P. and Fruchter, B. (1978) Fundamental Statistics for students of psychology
and Education, McGraw Hill Book Company, New York.

5.9 fAa=ereaes wor

1.
2.
3.

HTHTT GPITSIAT A5 o Tol 15w 3TN 3T Ui
GrITSIT o 3TeaTid AT GFTSIdT sk o HEcd ohl ST |
=T GrITSIAT Jsh § 319 T GHEId 22 TTHTT TFRITIdT shl SUTTT ohT 91T o
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Table -A

YT GrITSIdT o5k § &5Thel
(AREA UNDER NORMAL PROBABILITY CURVE)

39 TRl shl TRTEAT & GTHT foraeor § M aT SD o 3T=iid T oTel skl ahl T (o3l STTaT
&, S8 M T 1.47SD o W e ATforeh o ST 42.92% 36 | fmr gt (SD-Distance )l
Z-Score ¥t shad

(F & 10000 T % HTER W)

X/S | .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
D

0.0 | 0000 |[0040 |0080 |0120 |0160 |0199 |0239 |0279 |[0319 | 0359

0.1 | 0398 | 0438 |0478 |0517 | 0557 |0596 |0636 | 0675 |0714 | 0753

0.2 10793 | 0832 |0871 | 0910 | 0948 0987 1026 | 1064 | 1103 | 1141

0.3 | 1179 | 1217 | 1255 | 1293 | 1331 1368 | 1406 | 1443 | 1480 | 1517

0.4 | 1554 | 1591 1628 | 1664 | 1700 1736 1772 | 1808 | 1844 | 1879

0.5 | 1915 [ 1950 | 1985 |2019 | 2054 |2088 |2123 |2157 |2190 |2224

0.6 | 2257 2291 | 2324 | 2357 | 2389 |2422 |2454 | 2486 |2517 |2549

0.7 | 2580 |2611 |2642 |2673 |2704 |2734 |2764 |2794 |2823 | 2852

0.8 [ 2881 [2910 |[2939 |2967 |2995 3023 | 3051 | 3078 |3106 | 3133

0.9 | 3159 3186 |3212 |3238 |3264 |3290 |3315 |3340 |3365 |3389

1.0 [ 3413 | 3438 |3461 | 3485 |3508 3531 3554 | 3577 | 3599 | 3621

1.1 {3643 |3665 |3686 |3708 |3729 3749 |3770 | 3790 |3810 |3830
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1.2 {3849 | 3869 |3888 |[3907 | 3925 3944 | 3962 | 3980 | 3997 | 4015

1.3 14032 | 4049 |4066 |4082 4099 |4115 |4131 [4147 | 4162 | 4177

1.4 (4192 | 4207 |4222 | 4236 | 4251 4265 | 4279 | 4292 | 4306 |4319

1.5 | 4332 | 4345 | 4357 | 4370 | 4383 | 4394 | 4406 | 4418 | 4429 | 4441

1.6 | 4452 | 4463 | 4474 | 4484 | 4495 4505 | 4515 | 4525 | 4535 | 4545

1.7 [ 4554 | 4564 | 4573 | 4582 | 4599 4608 |4616 |4625 | 4633 | 4639

1.8 | 4641 | 4649 |4656 | 4664 | 4671 4678 | 4686 | 4693 | 4699 | 4706

1.9 (4713 4719 |4726 |4732 (4738 | 4744 | 4750 | 4756 | 4761 | 4767

2.0 | 4772 | 4778 | 4783 | 4788 (4793 | 4798 | 4803 | 4808 | 4812 | 4817

2.1 | 4821 | 4826 |4830 |4834 |4838 |4842 |4846 | 4850 | 4854 | 4857

2.2 4861 | 4864 | 4868 | 4871 |4875 4872 | 4881 | 4884 | 4887 | 4890

2.3 | 4893 | 4896 | 4898 | 4901 |4904 |4878 |4909 |4911 | 4913 | 4916

2.4 4918 | 4920 |4922 |4925 4927 |4906 |4931 |4932 | 4934 | 4936

2.5 | 4938 4940 | 4941 | 4943 | 4945 |4929 |4948 | 4949 | 4951 | 4952

2.6 | 4853 | 4955 |4956 | 4957 4959 4946 | 4961 | 4962 | 4962 | 4964

2.7 | 4965 | 4966 | 4967 | 4968 |4969 | 4960 | 4971 |4972 | 4973 | 4974

2.8 14974 14975 4976 | 4977 4977 |4978 |4979 | 4979 | 4980 | 4981

2.9 | 4981 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | 4986
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3.0 | 4986.5 4986. | 4987. | 4987. | 4988. | 4988 | 4988. | 4989 | 4989. | 4990
9 4 8 2 .6 9 3 7 .0

3.1 | 4990.3 4990. | 4991. | 4991. | 4991. | 4991 | 4992. | 4992 | 4992. | 4992
6 0 3 6 .8 1 4 4 91

3.5 14997.674

4.0 | 4999.683

5.5 | 4999.966

5.0 | 4999.997

133
Table B

T TTehaT o5k oh ahifea (Ordinates of the Normal Probablity Curve)
Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0  .3989 .3989 .3989 .3988 .3986 .3984 .3982 .3980 .3977 .3973
0.1  .3970 .3965 .3961 .3956 .3951 .3945 .3939 .3932 .3925 .3918
0.2  .3910 .3902 .3894 .3885 .3876 .3867 .3857 .3847 .3836 .3825
0.3  .3814 .3802 .3790 .3778 .3765 .3752 .3739 .3725 .3712 .3697
0.4 3683 .3668 .3653 .3637 .3621 .3605 .3589 .3572 .3555 .3538
0.5 .3521 .3503 .3485 .3467 .3448 .3429 .3410 .3391 .3372 .3352
0.6  .3332 .3312 .3292 .3271 .3251 .3230 .3209 .3187 .3166 .3144
0.7  .3123 .3101 .3079 .3056 .3034 .3011 .2989 .2966 .2943 .2920
0.8  .2897 .2874 .2850 .2827 .2803 .2780 .2756 .2732 .2709 .2685
0.9 2661 .2637 .2613 .2589 .2565 .2541 .2516 .2492 .2468 .2444

1.0 .2420 .2396 .2371 .2347 .2323 2299 2275 2251 .2227 .2203
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1.1 2179 2155 2131 .2107 .2083 .2059 .2036 .2012 .1986 .1965

1.2 1942 1919 .1895 .1872 .1849 .1826 .1804 .1781 .1758 .1736

1.3 1714 1691 .1669 .1647 .1626 .1604 .1582 .1561 .1539 .1518

1.4 1497 .1476 .1456 .1435 .1415 .1394 .1374 .1354 .1331 .1315

1.5 1295 1276 .1257 .1238 .1219 .1200 .1182 .1163 .1145 .1127

1.6 .1109 .1092 .1074 .1057 .1040 .1023 .1006 .0989 .0973 .0957

1.7 .0940 .0925 .0909 .0983 .0878 .0863 .0848 .0833 .0818 .0809

1.8  .0790 .0775 .0761 .0748 .0734 .0721 .0707 .0694 .0681 .0669

1.9  .0056 .0644 .0632 .0620 .0608 .0596 .0584 .0573 .0562 .0551

2.0 .0540 .0529 .0519 .0508 .0498 .0488 .0478 .0468 .0459 .0449

2.1 .0440 .0431 .0422 .0413 .0404 .0395 .0387 .0379 .0371 .0363

2.2 .0355 .0347 .0339 .0332 .0325 .0317 .0310 .0303 .0297 .0290

2.3 .0283 .0277 .0270 .0264 .0258 .0252 .0246 .0241 .0235 .0229

24 .0224 .0219 .0213 .0208 .0203 .0198 .0194 .0189 .0184 .0180

25 0175 .0174 .0167 .0163 .0158 .0154 .0151 .0147 .0143 .0139

2.6 0136 .0132 .0129 .0126 .0122 .0119 .0116 .0113 .0110 .0107

27 .0104 .0101 .0099 .0096 .0093 .0091 .0088 .0086 .0084 .0081

2.8 .0079 .0077 .0075 .0073 .0071 .0069 .0067 .0065 .0063 .0061

2.9  .0060 .0058 .0056 .0055 .0055 .0053 .0051 .0050 .0078 .0047

3.0 .0044 .0043 .0042 .0040 .0039 .0038 .0037 .0036 .0035 .0034

3.5 .00087

4.0 .00013

4.5 .000016

5.0 .0000015
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FHTS-6 ATHTAAT A foreret- farewaT uarw sehaat (Deviation from normality-

Skewness and Kurtosis)

FeRTS TLAT
6.1  TETEHT
62 kW

6.3 AW faawr
6.4  ITHM foraur o TR

6.4.1 formar

6.4.2 Hpedl
6.5  E/E
6.6  saEwl
6.7  EANHIHA B I
6.8  wa T =
6.9 Fereumens ux
6.1 TEATIAT

Y T 3T o AHT SFITAT S5k o STTUR G 36eh 3ok SN hl SHAT AT| |HT
GrTeIdT foraTor Ueh Sgrfedeh sheaHT & foraes e ot forfir=r wenm o 3w gvva € i farfir=r
IETELN T {1l o AR W A9 3 oy sameetiies aaensty 1 gumem {6 om

HIHT FFATAT S5k o HATUR T 38k STFNT el & §Fiel & STelfeh T Fqferd 4=
feraeor asn ffta 2n am forawor ok & Shera e sEeht ffara Seg & afe over oft s=aw g
Tl 3 I forqeor ard 2

ST foroT S 9 € 31 YR 8 8- TeH- T foraeer o Shetrar & afe o= &
e 3 fererwatt st Sian 21 feef - wmmrr foraor it S A 3T 2 9 34 Fepaar et STl
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& 36 3h1s H ST TqT0r o §7871 &l WohR ToIoodT qefT shehad ahi [oRd § 3119 shl GHEATAT
ST

6.2 3T

T TS T STEIIT i oh TLITd 3719-

® TTHI GRTSIAT ash ohl TR farrsareti st Tl Tae aret STETHTT foraior shl §HeT ahd 2|

o ITEM fordwur & Yo YR farwt st 37ef T 3k 31 W@ YRR GTcH frsHT
ST fTaaT sh Tt Tehd &l

o Hl YT U foraeor o Tl Tehr et o 1ol ot 3|eh farfvr=t i o s1esem &t
TR 2|

o STETHT foraeor ohT forsweft 2T g0 ot GTaT= foreeor forer SrehTe st ST @t @ 1€ forfer off
AT G0 Hhd &l

6.3 3@ feravor

AT GFITSIAT Ik Ueh Sglidoh TheU-T & [ST8eh ShiUT 3Heh ToIaiul ohl ShedTd Ua SHeh! TS

quiar: 2 81 360t hrer & forerer o farfire wToeh o wear ueh ffar wvawe giT o) ST ST

TR o SATER T T 56 BT SrTereT o5k o ST SITH el 81 &, ST ST SrTerdt

75k T o1 H ST Hfed I 8, T8 forwer ot STaT=rar forawo et St 2
Torawor o SeArer | e ST & qe 3§ Torawor Al for T ohat ST ® Steifeh ST forawor st

TS T ST @ T 34 hepad! HaT ST 2l

6.4 ITETATT favuT & TR
JUYh A2 o ST T ST TSqToT o6 1 T T &-

(i)  foromar (i)  Faar

6.4.1 Torswan

AT FPTIT 56 o A=A sl Saf o A1 HI-HEHH, Hedieh Uel SIgatioh o1 W Uh
FHT BIAT 2, Tohe afe $7ehT AT STeRT-37er &1, o« et feorfd # s awfia (Symmetrical) =&t
2T & T 360 fIwwar (Skewness) Q’FQ’W%%, 39 B forwaT &eT ST 81 (The word skewed
means lacking symmetry or distorted.) M.W. Tate 1965. T yeER A % SRR ‘g farawor
form she STrer ?, forem mrearme o mrearieh foreror o forfire forgat ot feora €1 qerm Sht Ao
(3T EFed T ohe) ok S g8l S-S A1 & itarfefe gt STt &1

A distribution is said to be skewed when the mean and the median fall at different
point in the distributions and the balance (or centre of gravity) is shifted to one side or the
other to left or right.) H.E.Garrett (1967)
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6 TehIL ToISHT 26 ST ST [0 1 SelTel Ush 1T A gall Tee # ferehd (Twisted)
BT & Fore Toh STeT Uk YT GEL 7T shi STOET Sgetish & Ao gL et ST 2l

(Skewness is the extent to which a frequency curve is twisted to one side or other,

so that it extends farther to one side of the mode than the other.) English and English

ok ¥ feord ameft & et ST it foremreT 3 STTem oy forwar &t sk it 2t -

1. &TeHeh fa9dT (Positive Skewness)

2. 0T fIwmaT (Negative Skewness0
7 foravoT o YTHTe: HeamT= & STt 3T 2Tk faraiia &1 aer emTedeh foawaT (Positive Skewness)
ot STt 21 3ok farada afe weme & qrRff o7 s1ferss wmaiek foafed 2w swomeres forsmra
(Negative Skewness) BIt 2l

AT H¥NHTEAT dsh

/\<

= N\
AN,

T

HEGHTH

¢MTcHeh faHaT & A=ATd Hedq T 7 Jedich (Median) & SAfIF 8IdT ®, ST@ilsh R0McHS
formrar 3 Steavia WeAHT ST W Hedich T STULT A BT 8| HEIWH qUT Hedish (Median) %
o # ST S1fereR STeax g &, ok ferwram oy W Sat € stk gt 81 fefafad g gm
fercor i ferywar Fra s weRd 2-

forsmrar (Skewness) = S(MW — qu) Sk = 3 ;Md) T YRR
ﬁﬁ%’i’@ﬁﬂfﬁm oft forawaT (Skewness) T sl ST Tkl 2-

fr9Tar Sk = Q; +Q, —2Median
Q3_Ql

St Q3 & Q =qTeh i a =qeie T

EPCINIRELE| Sk=@—P50

S&fek P = Percentile IS AT
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T eI T 3Lt ohT ToITRrRIT ST STH ToISaT 36t HT H ST AT 2| $HeRT HIX0T -1
gl ferrg Al <61 ) Sror ety 3 O 267 ST WegHe o HeAish (Median) ©, Stelfeh gt 7 el
fafer & oM T SATUR WeATR STerET AR 7E 50 (Psg) 21 A 31 otera stfies forawon

Torerett < Treer aTCea e qerT st &1 el Uk & forfer gr omT shet stferer 3o g Bl

Tersmra ferawor st TR (Normalization of Skewed Distribution) -

TTerfeTeh AiReaeh! foIfRrT shT ST sharet ol fohaT STT EehdT ©, STelfeh UTH 3T(ohel ohi T d HTHTT
TR 956 o ST STH AT 81 ATe SRS oh TaE A= foe’wT o STET T2l & a1 36
foreror o ey 7 formar 2, 9 wreiferes @it fafert w1 et Sueres 7 drr 21 forawor 6
R e 8 W SEeR o g sTarTferes iRkt faferEt st ST S Sugh
BT 21 A SFTEETRAT I U TEAT @ Toh STE-ue Y afteher el Y Sita ek
Tifeaeh! faferr g it S, qer wt feerfa o umw e1feet o forawor st araT=fientor ST ST
BT 21 Toraor & feera forma st AT=iietor st STie) A= foraeor T SIS (Fitting of
Normal Distribution) 3 3 qTd WWWWWWWWW%

Torewar ferawor =t wmAT=ieRr =i o farfer gy foram S aemar 2-
a. Shife 3787 fafer (Ordinate Method)  b. ST fafer (Area Method)

a) it Ter fafer (Ordinate Method)-

ife 3787 fafer @ fFmforRaa =rom grr fowwar umw forawor (Skewed Distribution) T STHT=
foraor o uftafda foram ST @erat 21

1. FETH SR Trawor i1 Hegm e qoT ST fo=rer J1d Tl
2. e i o 7T foig (Mixed Point X) T HEFHM o =t § YA fereret (S.D.)a

WIT S Z W 14 Ll (X_M)I
(o2

3. TS A= o Z Hed o AT 9L AT(ART T e 378 (Ordinate y) y 1 e T ATl
4. T ST ohl THITRA SR FHHTTRad & ST 1 1)

A RIS X G | BT Bl AT X Y Hel ixNxy
arHIOre faerer S.D.

IETEXuT-1 TmfeTiiad AT forwor o STTER W hife 37& ot (Ordinate Method) SR farawor
T feerq forsmrar st TR HifS-

=L (C.1.) FER (f)
45 -50 1
40 - 45 5
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35 -40 11
30 -35 23
25-30 36
20-25 20
15-20 8
10-15 4
5-10 2
N=110
AT IRIh AT TorTor 61 HEFHT ot SrHTfTeh forerer (S.D.) J1 il
CL. fd fd f2 X z Y TR
(fdxd) (Midpoint) SICI]
45-50 1 +4 4 16 47 262 0.129 0.94=01
40-45 5 43 15 45 42 195 0.596 4.37=04
35-40 1142 22 44 37 1.8 1758 12.89=13
30-35  23+1 23 23 32 0.62 3292 24.14=24
2530 360 0 00 27 -0.05  .3984 29.21=29
20-25 20-1 20 20 22 -0.71 3101 22.74=23
1520 8 -2 -16 32 17  -1.38  .1539 11.28=11
10-15 4 -3 -12 36 12 -2.05  .0488 3.58=04
510 2 -4 -85632 7 271 0101 0.73=01
N=110 Sfd=+8  Sfd2=248 N=110
1. A¥IHE (Mean) = AM + ﬁ 1=27+ 8 x5=2736
N 110
>fd? (=f
2. gmTfuTes feeres (S.D) =i d”_ —d)
N N
_;[248 (8
110 \110
=54225-0.00 =5x150 =750
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A fowg — A A (X - M
3. Scdsh ST T Z el ( )

o1 HEATSg 7 € QAT feIator 1 HEA| 27.36 o Y10 foier 7.50 96 gAT, 37: Z qod

(7_7257636j= _72%36 =-2.71 JTH BITT| ST Foh Seieh ST o Z Hed ol 1 foharm Tram|

]@WWWWlW@ﬁW

4. T AL o6 Z 7 o SATIR T HRON B g y Je4 (y Value) I1d foham |

5. 3= H, Yedeh ST shl TR ST i €

aﬁWxWTaﬂaﬁaﬁxyﬁw(ixnyjmwmw|m S
grATfore faerer S.D. it
I 5 (i=5) & AT ST 67 AT 110 N=110) 31 T forerer +ft 7.50 21 wq ek

I T y Hed HHT-STAT 2| HTHT=Ahd ST 3hT TOMT 3hL T ToH ST ohl AR

st %58'0101:&74 T ST & 377k B o FR0T 3 | TT=iehd STaf 7 wehd
2l |

T6! TR T G Tedsh AT shl AHT=ATehd T 1A Ld 8| 390 bR ahife 3787 forfer g
ferewram s feraor st wmAT=r foraor & wftafda foram ST aeRar 21 39 stordtE w9 § sifies wow
w9 § TR wehd 3

=T (C.L) fifera smafa qraT=fiRd AT
45-50 1 1
40-45 5 4
35-40 11 13
30-35 23 24
25-30 36 29
20 -25 20 23
15-20 8 11
10-15 4 4
5-10 2 1

N=110 N=110
U (Mean) 27.36 7.50
g foe (S.D.)  27.23 7.50
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T 2 foh ARG ST SR TG ST Sgys | foIator sk i YafRiq o T 2
e strafcr qe arT=isha ST T o HEWTH T ST fo=rer (S.D. )t T aue
TR §U 21 Afe e 7R safqw ekt § Z o1 aed +3 & 0 T e & ae v Ruf § am=iid
AT ST T T AT TP QT T ATt 1= H M o & Ta 38eh! AT 3

Tad 8 S fok freferfad serer g T 2-

3qTaul-2

R g d fd fd2(fdxd) x oz y  GERRd
50-55 0 52 242 0213 1.52=1
45-50 10 4 40 160 47 1.94 0608  4.36=4
40-45 8 3 24 72 42 147 1354 9.72=10
35440 15 2 30 60 37 99 2444  17.54=18
3035 25 1 25 25 32 51 3503 25.14=25
2530 32 0 00 00 27 03 3988  28.62=29
2025 20 -1 20 20 22 -45 3605  25.87=26
1520 18 2 36 72 17 92 2613 18.75=19
10-15 15 -3 -45 135 12 140 1497 10.74=11
5-10 7 -4 28 112 7 -1.88 0681  4.88=5

STHEUS Heh fqafaame™
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0-5 0 2 -236  .0246 1.76=2

N=150 Sfd=-10 Sfd2=656 N= 150

qeqqTd (Mean) = AM +(%) xi

-10
=27 +— X
7 150 >

=27-0.33
=26.67

T e (S.D.) = i]/E‘;\‘ljz —[%}2
-s{ioe(za)

= 5v4.37-0.00

=5x2.09

=10.45
b) AT farter (Area Method)-

& farfer o g oft fersmrar wme forawor =6t wmr=r ferawor 9 uftafda feram s gerar 21 3@ fafer
& feferfad = -

1) G SR frawoT 1 Feaw T STHTfes foree (S.D. el TUMT 3t STt 2
2) Y SHTI=L shl [5 I=aIaH HIHT (exact upper limit) T HEFHT oh =X H ATHTOTE foreret
(S.D.)s1 AN S Z T J1d Upper Limit-Mean fora STaT Rl
SD
3) SIS IR o Z AT o SR 0 AR -A ST &he ST STuTd 1 hLd
4) e AL o Aeaia e TfeTd &shet JTd

o o N

5) Scdsh STiwR shl HTHTRITHA ST (AreaPercentx%j Sl &R x (JTfT T

J1)/100 T 1T A &
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SYh =ROT ! (EAICTRId ST ST Sfreh ST & FHET ST Hehl ©-

ISTET-3
T fa3 T ST foraor st W FTd i)

T (Mean) =A.M. + (%).
27+ (—_2()) x5
100
=27 + (-1.00)

=26.00
2. TrHTfuTeR forrer Y TTorT Rl -

T e (S.D.) = i]/E‘;\‘ljz —[%}2
s{ioe-(5m]

=512.56-0.04
=5v2.52

=5x1.59

=7.95
3. Yc¥eh aTieaL i & ITATH AT (Exact Upper Limit or u) TT 9T HEIHH (25.50) *
3= H Wi for=ie (7.85) T 91T 3d BT Z 7o J1d hLd &

TH ST T Z Hed T i o fordl SiTieat i 3[4 Soera™ |1 9.50 § § HEFHM 25.50
ST STHTIOTS foreiet 7.85 ST W faar TraT-

Y& Seadd T (AR P) — Fed A1 u-Mm
Z9ed =
= 1T faerer S.D.
9.50-26.00
2T = ————=-2.08
o 7.95

4. YU IR 6 Z 7 o TR X qTcTehl g &hel SfRTd STdTd 1 foham 7| o
I 6 Z 7 2.04 o STUR T ATART A G &6 NI ST 47.93 TTH g7
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5. &l NTRTA AT o HTYR 9L Tcish SRTI=L oh ST=Td Lo &thet TTaRTd JTd fohat 7]
ST ST (5-9) 3 STA=TA 47.93 3l et 50 TT=Td & HeT W TeH qaTi=al # fEord amrher
iR (50-47.93) 2.07 STH EHAT| T8t TohrT G Ti=L (10-14) o A=vic Reerd &hed
ST 6.01 (47.93-41.92) SITH 31| 36 TR T+fl FTI=L oh ST 1al (LI &thet TTa=Ta J1a
foparm T STl 25-29 W feord &eT S1UTd 5.17 | 19.50 %1 TGt 24.67 derd 6
[ERIRIRI

6. 3T H, Teeh SRTI=X oh AT TR STTa T ohl TR &Fhet SCTd oh STER O T fohal 7T
TR o TEord ST &1t s U, AT o AT (N) 8 3T 100 T AT S5 HT=IHRT
3ATaf 1 A 21 38 Fefofaa &1 g oft 1 o weRd 8-

qTT=iiehd ST = feora amwat wfaera < gt s

100
T ST (5-9) shT AHT=Ihd SR = 1'8%(0100
=1.88=2

T4 TR &A% A g0 HeeTiad &9 H ST=iiehd ST JT6 &Idl o-

45-49 2 1
40-44 4 3
35-39 8 9
30-34 12 18
25-29 35 25
20-24 18 22
15-19 14 14
10-14 6 6
5-9 1 2
N 100 100
HEIHTET (Mean)  25.50 25.65
yTaTioTe ferre (SD) 7.85 7.95

39 TR &% fafEr (Area Method) ST farsmrar ame forawor =t wmam= ferqeor & itafda sd 2
fifera sTafc qr amT=itehd STy forawor o Teamm™ qem SHIeh fo=ie (S.D.)H Tt
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T 81 hITe 378 fIf¥r (Ordinate Method) T &% fafeT (Area Method) SRT STH €THT=fhd
Al H Fo A= & e B

6.4.2 hehadl

Fpadl @ qIcqd © QAT GEITIA] 5k %) Gl H 11 STl faatvl 1 a3 3791 36
w91 T @l (The term Kurtosis refers to the peakedness or flatness of frequency
distribution with normal.) H.E. Garrett

AT fraRer ask @ AT eS8 W ARt (Leptokurtic), BT & W TS ol
EreRida (Mesokurtic) TT UL BN W Wi ehicah (Platykurtic)eaT STTdT 2

HFHEAT 1A A o (o FTAfARad T sh1 SRINT fofa e 2

FHEAT (Ku) = —2
P90 - PlO

AT PITST a5k ohT shapadT (Ku)T 719 0.263 Tfer gar 21 afs ferelt forwor 1 0.263

(ku:%:&%:@) FHHEdT HH § AUk W ATH BIT § o I8 iIh(csh HIHT STl &
T gk foradia e forelt foraeer T et W9 0.263 © 3 JTH BT & 9 38 A [hicah el

ST 2

6.5 A

HT=I: TH SRl o SR W HIHA J5h AH-T GPITdT d3h o 3% 16 72T 8T 2l 39
SR o 315k 1 HTHT-T T a5k o QT 8 STHTHT=dT e B 81 36 Tohm o foraeor l &
ST foreRoT gt ST 21 T8 ST forawor forsmar qeim epaar o 9 § grar ol forwwer &
3F=aTicl ferereor <hT STl Wehs T Sverelm gt ferwmm  srfereh e &) =ife forerwor o wrwies qegme @
St 7T 3fres forafia & aer erredens forman ama €1 swes foadia afe gemm @ et onw st
T farafia 2 ae SRuTTeHeh foraaT ardt 21 farmar forawor st amam=iisor sife 31er fafer qen
&Rt forfer ST 3 okl 8| TTHT-T TFTSIT a13h ot ot & forelt STy ferawor i s ateran
3UHT TILT BT FHehadl FHacTdl o AHT forawor o5k & 31fereh HaTg B W AR RIS SIafeh
QT fIaeor ash @ 1 TS B W A9 AT Widiehiceh shal STal gl e A= forawor
5k % GHM B da 3§ HElhideh had 2l
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Leptokurtic

Mesokurtic

Platykurtic

® STATSI AT YIaiei A o foieg @ S o2t ferawor o 34 feieg an1 srefreit @ foreres fier ffara
gfererd o STHieh feord gid 2

6.7 TAHCHATHRT 7q A
1) foreft g forawor ok Y forawar 2t

(3N) TTHE () FOMEE (@) I (@) 1.00
2) AT faXoT sk H el TUTish ST HI &Il -
EHIE (0263 (@) 0457 (3)01.42
3) ferereor o5k At w7l A 31k ST AT 34 Fed e-
(37) GATCH foSHAT (<) RUTTCHS, ol (|) el (3) Tl SHiceh
4) TrefeTRed ¥ g ST Ld -
(3T) e (EFrET A (@) =gt e (@) forman

5) T BEh ek a5k ohl ATHTY fIaRuT o5k o THT HIHT ST @b (21/AT)
I ) )T 3)A 48 5)Fl

6.8  TwE¥ el el
o TTAT, AR (2009) AT HAIISIIF HiReTsh, ATIVF JehITH, FAT 9 A, 3§ (3050)

o e, farfte( sitemeaa, o dom steermn, [l (2009) ek stara™ we A,
SAUATA YfoeAhITH, -2
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U, T, (2005) WieehT 3 e dea, fordie Teaeh #i-eT, SAIHT-2
TTHT, O, (2003) HiRerehi foferat, e S, JET JEdsh Wa, SoTeras (3090)
Torem, stssr qe BT, A1er s (1994) AAIGTH Gifeeh, B T@TE Yiid, SH-4

fe, Arv( STEe, SIRRT qeT W, 1R (1997) HHIfoR ud et & wiflerehl & 7ot 31w,
T YHTE W, AT (3090)

Aggrawal, Y.P. (1986), Statistical Methods- concept application and computation,
Sterling Publishers Pvt. Ltd. New Delhi.

Aron, Arthur( Aron, Elaine N. and Coups, Elliot J. (2007), Statistics for Psychology.

Pearson Prentice Hall, New Delhi.

Bartz, Albert E. (1985) Basic Statistical Concepts. 1Ind Edition Surjeet Publications,
Delhi

Garrett, Henry E. (1981)) Statistics in Psychology and Education. Vakils Feffer and
Simons Ltd. Bombay.

Guilford, J.P. and Fruchter, B. (1978) Fundamental Statistics for students of psychology
and Education, McGraw Hill Book Company, New York.

Siegel, Sidney and Castellan, N. John (1988) Nomn-Parametric Statistics for the
Behavioural Sciences. McGraw Hill Book Company, New York.

6.9 TAa=ameass aor

1. GMH GrTeIdl Ik § Tt o ®9 7 faswar qur shepad| T U |

TorefY wTHieh feraeor <1 STamRii 10 (P, o) T A 52 IR 50 (Ps,) T HM 57 T IiiT
90 (Pyg) TT U 65 (P,s) & st Tarawor shi fersmar @ gnft 2
forereor ot shepadr st 3ol TT htd g o & fireTar Tam )

4. TcHeR T FR0TTcHeh forswar ot forr wfed s ==

HTHTY foreuT 9156 ST ShapadT T[UTish T8 h{d §T Il hicsh (Lepto Kurtic) TT widishicsh
(Platy Kurtic) H 3T=0% T ]|
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Table -A
I TETSIAT Ik | &l

(AREA UNDER NORMAL PROBABILITY CURVE)

3 qTTASRT ohl TRRAT & GTHTT foraor § M a7 SD o 3T=qiid 37T dTet shisT shi JTd Rt STt
&, S M T 1.47SD o Hed 3 dTfetsh o STTER 42.92% sherst €| o gl (SD-Distance)sht
Z-Score Y Fad 2l

(T & 10000 HEATAT o IR W)

X/S |.00 .01 .02 .03 .04 .05 .06 .07 |.08 .09

D

0.0 { 0000 0040 | 0080 | 0120 | 0160 | 0199 |0239 | 027 | 0319 | 0359
9

0.1 | 0398 0438 [ 0478 | 0517 | 0557 | 0596 | 0636 | 067 | 0714 | 0753
5

0.2 | 0793 0832 | 0871 | 0910 | 0948 | 0987 | 1026 | 106 | 1103 | 1141
4

03 | 1179 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 144 | 1480 | 1517
3

0.4 | 1554 1591 [ 1628 | 1664 | 1700 | 1736 | 1772 | 180 | 1844 | 1879
8
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0.5 | 1915 1950 | 1985 | 2019 | 2054 | 2088 |2123 |[215 |2190 | 2224
7

0.6 | 2257 2291 | 2324 | 2357 | 2389 | 2422 | 2454 | 248 | 2517 | 2549
6

0.7 | 2580 2611 | 2642 | 2673 | 2704 | 2734 | 2764 | 279 | 2823 | 2852
4

0.8 | 2881 2910 | 2939 | 2967 | 2995 | 3023 | 3051 | 307 |3106 |3133
8

0.9 | 3159 3186 | 3212 | 3238 | 3264 | 3290 | 3315 | 334 | 3365 | 3389
0

1.0 | 3413 3438 | 3461 | 3485 | 3508 | 3531 | 3554 | 357 | 3599 | 3621
7

1.1 | 3643 3665 | 3686 | 3708 | 3729 | 3749 | 3770 | 379 | 3810 | 3830
0

1.2 | 3849 3869 | 3888 | 3907 | 3925 | 3944 | 3962 | 398 | 3997 | 4015
0

1.3 | 4032 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 414 | 4162 | 4177
7

1.4 | 4192 4207 | 4222 4236 | 4251 | 4265 | 4279 | 429 | 4306 | 4319
2

1.5 [ 4332 4345 | 4357 | 4370 | 4383 | 4394 | 4406 | 441 | 4429 | 4441
8

1.6 | 4452 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 452 | 4535 | 4545
5
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1.7 | 4554 4564 | 4573 | 4582 | 4599 | 4608 | 4616 | 462 | 4633 | 4639
5

1.8 | 4641 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 469 | 4699 | 4706
3

1.9 [ 4713 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 475 | 4761 | 4767
6

2.0 | 4772 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 480 | 4812 | 4817
8

2.1 | 4821 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 485 | 4854 | 4857
0

2.2 14861 4864 | 4868 | 4871 |4875 | 4872 | 4881 | 488 | 4887 | 4890
4

2.3 | 4893 4896 | 4898 | 4901 | 4904 | 4878 | 4909 | 491 | 4913 | 4916
1

2.4 14918 4920 |4922 |4925 |4927 | 4906 | 4931 | 493 | 4934 | 4936
2

2.5 | 4938 4940 | 4941 | 4943 | 4945 | 4929 | 4948 | 494 | 4951 | 4952
9

2.6 | 4853 4955 14956 | 4957 | 4959 | 4946 | 4961 | 496 | 4962 | 4964
2

2.7 | 4965 4966 | 4967 | 4968 | 4969 | 4960 | 4971 | 497 | 4973 | 4974
2

2.8 | 4974 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 497 | 4980 | 4981
9
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2.9 4981 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | 4986
3.0 | 4986.5 4986. | 4987. | 4987. | 4988. | 4988. | 4988. | 4989. | 4989 | 4990.

9 4 8 2 6 9 3 T 0
3.1 | 4990.3 4990. | 4991. | 4991. | 4991. | 4991. | 4992. | 4992. | 4992 | 4992.
6 0 3 6 8 1 4 4 91
3.5 | 4997.674
4.0 |4999.683
5.5 | 4999.966
5.0 | 4999.997
133
Table B
T YTRISRT sk Y hifet (Ordinates of the Normal Probablity Curve)

Z 0.00 0.01 0.02 0.03 0.04 005 0.06 0.07 0.08 0.09

0.0  .3989 .3989 .3989 .3988 .3986 .3984 .3982 .3980 .3977 .3973

0.1 3970 3965 .3961 .3956 .3951 .3945 .3939 .3932 .3925 .3918

0.2  .3910 .3902 .3894 .3885 .3876 .3867 .3857 .3847 .3836 .3825

0.3 3814 3802 .3790 .3778 .3765 .3752 .3739 .3725 3712 .3697

0.4 3683 .3668 .3653 .3637 .3621 .3605 .3589 .3572 .3555 .3538

0.5 .3521 .3503 .3485 .3467 .3448 .3429 3410 .3391 .3372 .3352

0.6  .3332 3312 .3292 3271 .3251 .3230 .3209 .3187 .3166 .3144

0.7  .3123 3101 .3079 .3056 .3034 .3011 .2989 .2966 .2943 .2920

0.8  .2897 .2874 .2850 .2827 .2803 .2780 .2756 .2732 .2709 .2685
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0.9  .2661 .2637 .2613 .2589 .2565 .2541 .2516 .2492 .2468 .2444

1.0 .2420 .2396 .2371 .2347 .2323 2299 2275 2251 .2227 .2203

1.1 2179 2155 2131 2107 .2083 .2059 .2036 .2012 .1986 .1965

1.2 1942 1919 .1895 .1872 .1849 .1826 .1804 .1781 .1758 .1736

1.3 1714 1691 .1669 .1647 .1626 .1604 .1582 .1561 .1539 .1518

1.4 1497 .1476 .1456 .1435 .1415 .1394 .1374 .1354 .1331 .1315

1.5 1295 1276 .1257 .1238 .1219 .1200 .1182 .1163 .1145 .1127

1.6 .1109 .1092 .1074 .1057 .1040 .1023 .1006 .0989 .0973 .0957

1.7 .0940 .0925 .0909 .0983 .0878 .0863 .0848 .0833 .0818 .0809

1.8  .0790 .0775 .0761 .0748 .0734 .0721 .0707 .0694 .0681 .0669

1.9  .0056 .0644 .0632 .0620 .0608 .0596 .0584 .0573 .0562 .0551

2.0 .0540 .0529 .0519 .0508 .0498 .0488 .0478 .0468 .0459 .0449

2.1 .0440 .0431 .0422 .0413 .0404 .0395 .0387 .0379 .0371 .0363

2.2 .0355 .0347 .0339 .0332 .0325 .0317 .0310 .0303 .0297 .0290

23 .0283 .0277 .0270 .0264 .0258 .0252 .0246 .0241 .0235 .0229

24 .0224 .0219 .0213 .0208 .0203 .0198 .0194 .0189 .0184 .0180

25 .0175 .0174 .0167 .0163 .0158 .0154 .0151 .0147 .0143 .0139

2.6  .0136 .0132 .0129 .0126 .0122 .0119 .0116 .0113 .0110 .0107

27 .0104 .0101 .0099 .0096 .0093 .0091 .0088 .0086 .0084 .0081

2.8 .0079 .0077 .0075 .0073 .0071 .0069 .0067 .0065 .0063 .0061

2.9 .0060 .0058 .0056 .0055 .0055 .0053 .0051 .0050 .0078 .0047

3.0 .0044 .0043 .0042 .0040 .0039 .0038 .0037 .0036 .0035 .0034

3.5 .00087

4.0 .00013
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4.5 .000016

5.0 .0000015

TH1S-7 WEArEY TUTIh:- 37, Hged R fafeat (qum-smaut uet s o)
(Correlation Coefficient:- Meaning, Importance and Methods (Product
Moment and Rank Difference)

FeRTS TLAT
7.1 SETEHAT
72 RW

73  OEEwY & 37
74  OEEEY & faeme
7.5  OEHEY % JAR
7.5.1 HMHATHS gdF-
7.5.2 TUTCHE HEEwrY
7.6 EEESY T o fafert
7.6.1 TISH HHE GeHwRY fafer
7.6.2 39 3= fafer
7.7 WIS HIERE QT sHT STl fafer & 31
7.8 GEHE IR
7.9 AW
7.10  ¥eaTat
7.11  EEHHATRT o 9
7.12 R T gl
7.13  Tiewemcns g

STHEUS Heh fqafaame™ 76



TSI Aifeareht (Psychological statistics) MAPSY-502

71  TEATSAT
ST #hl 3ok ST Ueh UL © WEaTl-erd Bidl ol 39 TRl oh1 STee Hedwe forerl g
foraT ST 81 e Sfie o STa STgvial o STTUR T gw i aiEta o 7o aRed s gvey
Tererfiee st <61 SRITE shtdl &) STeT ek Witerelt  §U T ohT GHL Thierel ot 3Fgehet 3Ferell Tdehed
it BiaT §, d 39 ST i i § TREaiieh Graesy STefeT HeHra=4 HTT SITaT 2l

T SIS T LI L T Tgarer2r shY o forfert o6t oot Hend 81| dedwee &
TR AT HEHFSI-2T Ul oh Hecd shl Wi ¥78 foparm T 2

72 T

TG T3 Rl AT i & TTd 3T9-
o TEurIY o 37 YA Uehd 2
o TEUTEY % AN YK SETev Uied 9HeT Hohd 2|

o HEaw-Y shl UMT farfert s w9 | 21 8- word Wieee A farfer @ fore diRfer 3 sramm e
ISTEX0T \ied TUHT foIfer =t et Tehd B

o ot s forfer shm ST Farfer &, T78 SCfire = sy em & foifer g TorT T ST &t
Gl

® 3uYeh aMT farfer ez Hidwe o shr St=aX farfer 1 fafsry st +ft v fora o €

7.3  UEETARY T A

TEGraY Q1 JTYGT & U ATk THATTAT oh 7 FeUd IEqiieh Ty 2| TRETTeh Gadrss shi
HTAT HEHwa-4 Ui o &9 § 6 ohl S 2

fieFE (Guilford) % TTAR, ¢ TEEFH U I8 T 319 8, ST A€ FqWT & 16 &l T&qd 1o
AT o I &, Tk TiEd] ga T o @ fohe ST qeh aiada arar 81

"A coefficient of correlation is a single number that tell us to what extent two things are
related, to what extent variations in the one go with variations in the other."
J.P. Guilford

HULEA TAT THM o6 SFTAR TE Hikedshl ST ok a1 qETar o Weal Treleer shi 71T T U

TEEIY TUTIh ST 2l

"The statistics that describe the degree of relation between two variables is called a

correlation coefficient." Ferguson and Takane

3 TEeaqUt greTeTd

TGS Heh faafaame™ 77



TSR Aifeareht (Psychological statistics) MAPSY-502

AU “Wamﬁrﬁ%ﬁw'&iﬂ?ﬁm?ﬁ AR AT HATR® Correlation indicates
a joint relationship between variables." Richard G. Lathrop (Introduction to Psychological
Research 1969)

SITATST AT ST - HEEFEIY Teh T o GFel-el ST (VT 2| Tedver-y 38 a2 i 31K
Tehel ST € foh a1 el S7erel Uitardl 56 SehT Tsli-ard € foh ok § i 81 o arer gud |
U ®9 § 37T GG Tiera 8T 217

"Correlation is a relationship or dependence. It is the fact that two things or variables
are so related that change in one is accompanied by a corresponding or parallel change in
the others." English and English

START < “HEHFI- Ueh HeH! qied 2, g € fSre g der a1 aiterdT grer-amy giafda g
%ln

"Correlation is a concomitant variation, the degree to which two variables vary
together." B.B. Wolman.

I9H ARCATITST & T ? for wewrery T 9 W @ S foh & aftafd steam aqe
o e Gre hi EHT qT IEhRT SI€T TSI ohdr 2l

74 OEOTERg T e

T it st AT 4 i B o aioTeeed ga aitad] ot w9 § o gig 2t @ sreer o
ot sh1 AT H St B o TROTTEET gaL gt st T # W 3 S 8, qe T At
& HET YTcHe Geara= AT SiTar &1 3ereons, foret formeff o fogm fomr 4 aiferes ofeh o
o TTfOTe fore o oft o7 3k UTH Bid & 6t Yehr forsr forser & v ofek wre g ux wifvra fomr
T off o 37k ITH BId 8, T I HIHT ST T © foh foaTe e 1ioTa fors=i o WTishi o Hest eMTcHeh
TEaTY 2

T Toraia SRUTTcHeh HEaTsT=¢ BIaT 2| STel Ush Uiiaet sl AT 8 gfg 21 o ufomeasy
R Tl sht A1 H s BTl € ST ok Wierell ot AT 8 T €1 o TROTHEeEd gat giedt
1 T 8 gig Bt R, I Gl uRafiat & e ST Tees-E HIAT ST 81 Sarelond], e
foremeff =1 form forsar o e1ferer 3k ww B9 W o=t form o = 3k wTw 2 21 36t wehw et
forer o 3feres ofer wTw BN R o forsar o oh 37k e B @) Ut feufa O g ST asar &
forgm e fe=<t foral & wTHieR! & 7 SRUITCHe: Geg-4 2

It eh T # ST 37ehi T UL Tos—T § STH Sehi TT E-ATeHeh AT HMcH fohell Jehr
T TS 7 TS T 36 YT o HEEI-Y i [ Heers-4 {(HAd STqauesiIeas el Sl ol el
Uk Ul ohl affg; 3torm shaft B o g Tl shl WIS O 2Rl STl el USell &, el a1 aiaiferat
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o e Y[ FEEwe- W 8| SATEX0MTe- VT {7 o feal forer o SITHTShT o Bie o o ol AT
TS TIY TS Tl ST BIaT 2, el I AT ST Tk @ fof ifora o fowdt forwer 36 wmwient & wer
I W g

TH TR GNTCHeh, SRUTTCHsh T ST Hearar-d i1 & Heava-e sl fa=T i 2 id 2
HEqTeg U % GFTCHeh (+) I SROMeAeh (-) foeel g wewver i fevm 1 9 g
HEEFST T[UTish o fored +1 T T -1 d BIdT =1 (Coefficient of correlation are indices
ranging over a scale which extends from 1.00 through 0.00 to +1.00) Garrett.

A Tl foream

-1.00 -0.50 -0.25 .00 +0.25 +0.50 +1.00

RUMTcHh A YTcHSh

[N

o ? T +1.00 Teawry gulich Q;U'f YATcHE: TgqrI-4 (Perfect Positive Correlation) I WY
AT 8, STelfoh -1.00 TEEFe] gUIich ‘?Ic'\Uf BUMTcHb Hedrd-4 (perfect negative correlation) £l
I AT 21 -1.00 § 0.00 o T FRerd HEewaI-e UTish HTeH 81 8, SIafeh +1.00 ¥ 0.00 %
Ty Rord HedreRY YHcHeh Hedrel Eld o Hedrsr-l TUTieh h SITEd 6 JehL 2hl ST Hehell
2-

+1.00 qUT TcHe HEqveY

(Perfect Positive Correlation)

+.81 9 +.99 I I=T YT Teara4

(Very High Positive Correlation)

+.61 9 +.80 3= YHTcH: TgaraY

(High Positive Correlation)

+.41 ° +.60 T GHTcHe Heara4
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(Moderate Positive Correlation)

+21 9 +.40 T eTenes Teerery

(Low Positive Correlation)
01¥+.20 TG ETCH HEEFee
(Negligible Positive Correlation)
0 [ qeaHY

(Zero Correlation)

01¥ .20 0 SROTTCHE HEH-
(Negligible Negative Correlation)
-219 .-40 =1 AT TRERy

(Low Negative Correlation)

-41 ¥ .-60 HIEd RO Teqve-g
(Moderate Negative Correlation)
619 .-80 I RUTTcHS TEara—4

(High Negative Correlation)
-.819 .-99 AT ST SRUNCHS TeaFRIE
(Very High Negative Correlation)
-1.00 qUT SRUTTCH HEewa-t

(Perfect Negative Correlation)

7.5 EEETEE & TR

AEHFSH o T &Y H 31 TohR 8- TUH AIATCHe Geaval=4 qoT (51 TuMTceh Heawal=4| W
AEHFSY UTCHe, SRUITCHe qT Y[ TeEr-d o &9 § HHd ol TOMcHsh Hears-4, [y a9

ST 31 T4 H Tovreh i €| Tedws=e & YR feforiad &9 § afiehd s Tehd &-

Wiaw
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AT Fearard TOTTCH FEHwT

N

BRI ETE i O T wEarey HE 372ET

RIS TEaT-e

7.5.1 HEATHh Ugdr+d (Quantitative Correlation)-
STel HEHFST=E T[UTieh o TR 9 SH <l Wil forsich st @eh &-

I. YATHh Gga+d+er (Positive Correlation)-
TS U AHEd bt AT i 8 o TOTHe qa aitErd i 7§ off afg et @ 7oen u
R 2l WIS H ST B o TIOTHESRRT ot Titard sh w1 H T €Il &, de a1 aiEta &
TE ATCH, HEHFST-4 HIAT ST 8| T8 & fo STef Uoh fierell # &1 arert afierd g aiterd! =6t
oft 3t fewm & erfera shE qe ST afafdat o erTers Teeree 2T 21 (A positive correlation

indicates that large amount of one variable tend to accompany large amount of the other.)
H.E. Garrett SaTEX0TT, Uh I o1 AT SIGdT & qef I el IRTe off Sl 81 I o1 T el W
IEeht TRty off Tt B 39 YRR 9 o A9 Ud GRTY & Wed g aeaey gl T SRR
forenfefa o foqm fower o <1 ofe o17d €, T« TG fower & off 31=e ofa o7Td 2| foqm foar
T 70T TSRy o THishT o Hed GTcHsh Tedrary g aid 3feeh sfg-afey et ferertela
e # Mk 1= 3ok AT §, 37 Ig YUHTcHe FeHre= HHT SiTa7 =1 38 frefarfaa foer gma
T T Tk 2-

450
400
350
300
250
200
150
100
50
0

T U6

TATHD Ha <]
Positive
Correlation

8I0 9I0 10'O 1]:0 1210 13lO
gfg—cifer
I1. HBUTTcHh Hgatd+¥ (Negative Correlation) -
Teh Ot 1 GwTe g it ol foodi fewm o guferd ot qar 1 afdidal § e
HEEER BT 8| S Teh T i AT H Jfg o IO gut aiad! S 7T i et e
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STET T T shl AT 5 T B o UM qEL T sl J11 H dig ardl 8, o gl
ftaft o et SEuITcish TEase B 2

SATCTHH o ITTAR, ¢ UTCHe HeEF=4 a1 TGl o Tl UHT e &, Torew Uep e o sred
§EIIT:ﬁ Rl Y Eﬁ gfiardt o Ted §EIIT:ﬁ T 2Ia1 81°° (Negative Correlation is a relation

between two variables in which increasing values of one variable are related to decreasing

values of the other.) Wolman

fa o J[&AT (Speed and Accuracy)® HET 0T Teara-e YT ST 8| T 2778 89 9
TS 4 BT & T S[GAT AT BielT 8

II1. 31 €gq+~ (Lero Correlation)-
3] TEEFIY 9T HeHverd B 8, [SEH his 9ree gISTd el 21T & STeaT fordeh! dearary
Ui X[ Bl

(Zero Correlation is a correlation showing no relationship or a correlation having a

correlation coefficient of zero.) Wolman

STS e i T Jfg STeraT T S 9T g aiEd] shi HET I s 9T TEl ISl 8, 9 AT
qiEfal o Hed T HeHved AT ol SaTeXmTe, T forwer & fee forsRy o WTHiehi o e &
G T IS IS TIT TITT T 3T BIaT 7, a9 I el ST Teha & foh ioTq 7 fowt forwr &6
SITHIhi o We T[T Heave ol

7.5.2  TUMcHeh Hgd¥-4 (Qualitative Correlation)-
TUTTCHR FEEFE=E oh ST T HEHFI- o aT JohT &-

I.  YE agares (Linear Correlation)-
STl g1 et sht AT feRelt SF=atret A1 AT HTat & fohalt STl &, el S8k STHiehi H feeata
1 7707 T TEaT 21 <1 afaflE % wer ui S aTer weery Wi shier e S g,
Fifer T aRafdat 3 A9 SR ITH e bl Ush et LT o &9 8§ Ye i fham ST derdt 21 36
TR o1 T FEdva=4 JTd i o ford drde Tigere wia=e fafer o1 suam feman simar 2, e
SITH FEEF-4 U7 3l “r’ o &9 § S fohaT STl 2

("When the relationship between two sets of measures is 'linear', i.e. can be
described by straight line, the correlation between scores may be expressed by the "product
moment coefficient of correlation,' designated by the letter 'r',") Garrett (1969)

(i) SNTT TAUAT AhTcHR TEAFIT (Non-Linear or Curvilinear Correlation)-
1 ufEfdat & ge ue o Rufa e enTons TeaTery T 2, deaeTd T a1 giatde 3

U GEata= UTIT ST 2 T T 4Tk Geuta & UYTd Rocdsh Teare-y g &
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TN SATCRET SR TRA0T H L@ §Tell o BTt sk &9 H TIaTd a1 ST &l 36T 10T § 36 TR
o TEHFSY hl ST TS TSIH (T5h (1) TEEFI-4 e ST 8| ITTE0Ne, TRPHeF Y
TG o AT-HTY FHEFIAT Wt TGl STt 2, fohrd] Th STY o T2 (THTHT 45 I¥) 31T 964
1Y FAFIIAAN H FHT ST ST 8 56 TR T Y TAT HIHLRIAAT o HEY T 3T
ShTcHeh TEEFs=g HIFT ST EehalT 2

7.6 EEETEY TUT i fatert
eV JTd T ohl IR & SHE foer

o fafiat Hehd foreg
1. e i e A ot s

Pearson's Product Moment Method

2. Tl Y ooft e ot o)
Spearman's Rank Order Method

s faferat

3. fedifren aavery fafyr rbi

Biserial Correlation Method

o o

4. Torg fguifchen TeaTary fafer rpbi

o

Point Biserial Correlation Method

5.  AdshIH geErery fofy ¢

Tetrachoric Correlation Method

6. TS I HEawsy fafer O0¢

Phi-Coefficient Correlation Method
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7.6.1 TISFE UIHC TgATa=L faer (Pearson's Product Moment Method)-
TIeF A= Tedwery fIfer 1 IfqdteT 1896 T et diae= Ry foham T oM 36t R0 & 39

forfer =t el i die faifer shet STaT 21 5@ forfr grr STe s urieh i S &
I “p’ ¥ YEid i &, WWW@W ‘r’ (Pearson 'r') Wl & SITT B

SITHiShT ST 3ok HEAHTH § foreret o I i et §@AT “N* § 9T S WX i /I JT6 &It
2 30 A1 FEd 8| S 31 afafddt (X 1Y) % Se-ad fomer st ST § e, 0T
o SITaT @ oI S8 et E@AT N o1 9T foaT ST 2, el 36 SiSee HiH= ol €31 a1 S

(The sum of deviations from the mean and divided by N is called moment'. When

corresponding deviations in X and Y are multipled together, summed and divided by N the

term product moment' is used.) Garrett. 1969

ISFE HIH-C HEEwI= TUTish i ST &9 & 36 I ‘Ratio” o &9 H WHT ST ekl &, SN
o weh Tl o UTCeuien STYeT o= e sl gal ierd! 2l ST aiefdd s st HHaT st
STehe AT 2

(The product moment coefficient of correlation may be thought of essentially as
that ratio which expresses the extent of which changes in one variable are accompanied by

or are dependent upon changes in a second variable.) Garrett. 1969.

ISFE HiHe foIfer ST Seewaree Turieh ohl TTUMT Jaw o &Y o TR W &l Yo & 3 ST Fehel!
5

e Hiwe fafyr
FA YT Y& EEISRRC)
(Ungrouped Data) (Grouped Data)
EEUEREE

‘ ‘ (Scatter Diagram)
TEdforeh TeIHH fafer Shicad FegHT fofer
Actual Mean Method Assumed Mean Method

reIARYd UE (Ungrouped Data)-
STeffeh o STeIANEAd Bl €, TS HH- Toifer ST Treerrei=2 T0Tish 26l TTUMT &1 Yoh § oL el
&) SO SRTorsh HEAHT o SATIR T qlT 5 hieqd Head o TR T qeara-4 ToTie i
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UM 3L ol 3T QT BT (oI Ter ST SeEwsl=4 ulieh SRTHIT T ITH BidT 2| ATS HEAHT (Mean)
1 9T SIHAS § ITH BIdT & qeIT fST&eh ST forarer o 71 oft e9mwetd 3 96 8id 2, a7 Ut fearfa
T shfeaa HeaHT foftr ST Sreewee TUTieh T TUMT AT STfe ST Bl 2

FTEATR HeaHT fafer (Actual Mean Method)-

SREfre HEHT i ST SIS HiH-e Heawel=4 T0Tish i TUMHT <X q9T <Y R o arefae
TR o TR T 3 ST 81 A X T Y e ht wear ™ quiter o &9 & (foHT aemmere) s
AT 2, el 39 TRy SR < seawa oTieh 3 TOHT 377 B Bt 2

Iarewur-1 fFfafaa X aun Y uftedt & aeg Tieae mmee fafér gro aredferss aeamme & smam
T g 0TI 2T UM shifoTal

X Y o x(X-M) ¥ (Y-M) 22 Xy
18 14 4 1 16 1 4
10 12 —4 -1 16 1 4
15 17 1 4 1 16 4
17 18 3 5 9 25 15
12 10 —2 -3 4 9 6
15 13 1 0 1 0 0
12 11 -2 -2 4 4 4
11 10 ~3 -3 9 9 9
14 16 0 3 0 9 0
16 9 2 4 4 16 -8
M14 13 x=0  Xy=0 Yxl2=64  22=90 Xxy=38

XX 140 130

N 10 10

TGS Heh faafaame™ 85



TSR Aifeareht (Psychological statistics) MAPSY-502

HEHF 0TI 1’ :—Z Xy _ %
> ZXZ_Z y? /64 %90
5760 75.89

Y Xy =X TT Y Uiert o forsieri oh Ut ol JHT

Y X =X qfEdt o formrera o ot s I
Y Y=Y uiadt o foae o ot st

U o ST -

1.

TS X TATY NG oh STTHT-STHT HEAHT i TOMT L o WA hT TOHT ZTX GEl

FI St STt /1 (X) Tfardt o aeft iRt o A0 (XX) 140 T ITHieRT sht E&AT (N) 10 36T AT
T T 14 (140/10) SITH §3T| 36T TR Y Rt 61 FE8M 13 (130/10) STH g1

. Tadar =Ror o X qen Y uitadt 1 ot (deviation) ST foram Strar 81 X afterdf 3 weamm

14 =1 Txft X ufiardf o STHiehT & TR (x=X—Mean) forere™ I8 S &1 Tuq X uttEdt s
HEAT 18 H U HEIHM 14 =1 T 0 fereret 4 ST g1 36t Tohr ot 6 10 3 & Heaw™
14 91T 9T (10-14) Tor=Ier 4 IT6 8371 361 YR Y TRt AT forsie (y) TE8HH 13 31 T
& TG ok THIsh & BT TH 3hLd ol forerer @el &9 H JTH 8T &, 39 a1 ol SI R0MTcsh
TUT ST Toraret=l o T o AT X T Tehd 8| SRUTTcHeh qeiT EFTcHeh ITHIeh! oh (areieii

T AT GET SR BT &, 31ta 0 X qem Oy o1 919 S 8T =1l

el =0T ok et QT aiafcra o forerert a1 ot (Square) T x2 T 2 T fohaT STTaT
Bl X2 T AT Xx2( 64) TAT y2 =T AT 232 (90) ITH A B T i o HRoT el Temd
¢TcHeh &I STl &

=l =T AT TOMT H ToRIY |eer shi STawrehdT Sidt 8| 36 =0T  x a9l y fa=ei &

TTER T[T L IO o &9 H xy TTH Fd 8| TS H1d L g U qT R0MTcH
fareet a1 foriy e T St 21 AfE 1S U formrer swotersh 21T €, STafeh o ST <,

e Ut feurf H U SROMTCH (2x—4=—8) BIdT &1 TeaeTd xy 1 AT T Xy STH
2| YT, YTHIehT ST 3TN AT (46) JTH d 8, STalfeh SRUMTcHeh YTHIehT ahT 3T I (-8)

ITH S &l ST JTHishT B ST 37Tk BraT & S HI2Tah (46.8=38) Xxy JTH FLd &
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5. @1 U, G ° Gl TTHihi o HI TohL TUMHT 5T 8t Ld €1 [x2 % 71 64 1 7om y2 %

T 90 H T TFEA (64x90=5760) 5760 T T 75.89 T foram OZxy & A 38 H
75.89 o HT =T ST T WTTHA +0.50 o &9 T Tiede g fofer grr areaferss qeaqm &
TR WWW (Pearson 'r') + 0.50 S8 31|

Y ISTEIO-2 THET A T FEI0T B o6 THOTTHT 6 Weay IR geewsi-a urieh (‘r°) 3 70T

EASRR
T A TLIeT0T B
X Y X
18 20 70
10 16 7.30
12 14 -5.30
18 20 70
25 22 7.70
16 18 -1.30
18 24 70
24 15 6.70
15 18 -2.30
17 21 -30
M=17.30 18.80
2X=173 XY 188
N=10 10
Pearson 't' = l
DRDONG
~ 52.60
\194.10x91.60
_ 5260
J17779.56
5260
133.34

1.20
-2.80
-4.80

1.20
3.20
-0.80

5.20
-3.80
-0.80
2.20

2

49
53.29
28.09

49
59.29

1.69

49

44.89
5.29
0.09

Yx2=194.10 2y2=91.60 Xxy=52.60

1.44
7.84
23.04
1.44
10.24
.64
27.04
14.44
.64
4.84

Xy
.84
20.44
25.44
.84
24.64
1.04
3.64
-25.46
1.84
-.66
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=+.39

ITh IaTENT ST TIE € T STedfares W o SR W Aieae Hiwe fofer gy oo o
TUHT AT AR ShiaT 81 STaT & Stafer afterdt X qem Y T Beq (ShAST: 17.30 I 18.80)
TR | STH BT 2l UEt Rl 7 shfoud Teme faft o TR W geeeg T shi 0T
AT ST 9 B 2

Hicud HegHT fafer (Assumed Mean Method) -

ehicd e forfer ST ST e Teewsr- T0Tieh i TTUMHT X qTY TR o shicdd e
% TR I T STt B1 I X qT'Y Iiardt ot Heam axmerd | off IT6 8rar 8, qa v feafa o
i qUTTsh HETHT o SR T AT  HE@F-4 0TI oAl 70T L Hehd |

TTETOT A T ST B o TNOTHT o Hea F€ Sedvaee T[T (1) Shi TTIMT shiTsTa-

TreTur A 9eTor B

X Y x (x-17) y (y-18) x2 y2 Xy
18 20 1 2 1 4 2
10 16 -7 2 49 4 14
12 14 -5 -4 25 16 20
18 20 1 2 1 4 2
25 22 8 4 64 16 32
16 18 -1 0 1 0 0
18 24 1 6 1 36 6
24 15 7 -3 49 9 21
15 18 2 0 4 0 0
17 21 0 3 0 9 0
M=17.30 18.80 Sx2=195  $)2=98 Sxy=55

SX =173 SY=188

N=10 10

Hicqd THH (Assumed Mean) AMx = 17 AMy = 18
Cx = Mx —-AMx

=17.30-17=.30
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Cy =My -AMy

=18.80 -18
= .80
X2 ?
o, = Z——cx2 o, = ZNV —cy’
- @__302 = %—.802
10 10
=4/19.50-0.09 =4/9.80-0.64
=4/19.41 =4/9.16

X
@—cx.cy §—30x.80
N — 10

(A

r:

oxoy  4.40x3.03

_ 550-.24 _ 526

= =+.39
13.33 13.33

EE|ED

> xy =X TATY "itardt o forreti o ot 1 30T (55)
N= YTHihI shl EEAT (10)

Cx = Mx —AMx (X Radt & 7eqq § & hiodqd L0 (AMx) i F2H)

Cy =My —AMy (Y 9iadt & Teqq § ¥ Hicdqd HHH (AMy) 3l S2H)
Oy = X Ui ot ITHTUTe foeret (S.D.)

cyzYwﬁaﬁwmﬁmﬁam

TUTT o <OT-

X
1. YW X qUTY Uiad! &1 7ead = (Mean) % T G IHT-STHT SHAIT: 17.30 T

18.80 3 T
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2.

8.

UTIeh o HTLT G TR 3h hioud HEFHTT (AMx)17 HHT AT Y THEdT oAl shicdd Her T
(AMy) 18 Fraffea foram (zues stfafs fordt o= a9 & &9 0 sfcaa meaam feifa &=
Tehd &)

. X "fterdf o shicud T (AMx) 17 % 3TER W fomer x J1a o e e 1 ant 12

F, A& H [0 X2 (195) 96 o)
36 TR Y UTErdt & hicad oM™ (AMy) 18 o SITER W faeie of J1d foham qu famre

et 2 o, A e § 0 X2 (98) Fre foham)
X qAT y o for=eiT o1 TTER T[0T T xy 0T 36 T arT Zlxy J1et T e (xy) qem
T (Xxy) L THT + AT - T o1 e T Ll xy (55) I foham)

X AUTY Uftardf & aredfass Tead (Mx a8 My) T shicdd e (AMx § AMy) 3 31
& YT Cx AUT Cy T TH T {hAT 77|

X eI skt STHTIOTR foreret (X ) T A & SR I1d (4.40) Torarm g6 wehr Y aiardf =t

W T R (3.03) fera |
3= H, Tl ITH A bl T H TR 8 hid 8T 6 ddvae4 T[0T +0.39 SITH foraTl

st farfer: afe swfeud weamm, ST aRafdt s s A foan Sm o ue feufa # fefafaa

ST § T HEHve= T[UTih (r) T ToRAT ST Eehall 8] STTH-4T 1 H AHTT sheteheiet g Sied]

H HEHvEH T[UTI%h 1A fohaT ST HehdT 8-

G{eTur A TiE0T B

X Y X2 Y2 XY
18 20 324 400 360
10 16 100 256 160
12 14 144 196 168
18 20 324 400 360
25 22 625 484 550
16 18 256 324 288
18 24 324 576 432
24 15 576 225 360
15 18 225 324 270
17 21 289 441 357
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M =17.30 18.80  XX2=3187 2Y2=3626  LXY=3305
N=10
_ D XY — NMxMy
JXE ) (X Y2 - Nmy?)
. 3305-10x17.30x18.80
J 3187-10x17.30° 3626-10%18.80"

3305=10x17.30x18.80
=
J3187—2992.9O 3626 —3534.40
3305 —-3252.4
r= J
3187 -2992.90 3626 —3534.40
52.60

194.10 x 91.60

;= -~ 92,60
17779.56

= 52.60-
133.34
r = +0.39

~
Il

Mx=X qierd st Fe| =

My=Y UiEdl st qEg|H

ZXY= X TATY TR 3h G UM% i T
X2 =X uftere o1 ot wd AT

Y2 =Y uftat ot ot e A

N = SITHIhT ol H&AT

TUTT o TR0T -
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1.

5.

X
LEFRED G CHKRIR AR AR LI ZT T ETSHATT: 17.30 AT 18.80 et foram)

X Uit o @it STaient o7 ot st AT & &9 § 02X X2(3187) I fomam
FHY ThR Y Tt o @eft STHient o6t ot ot I o ' 8 01X Y2(3626) I o

X qiEd qT Y qiEdT o STHieRT H e O (XY) TR e an s XOXY (3305) I1a

feramml
T Gt AT SRl TR UM GRT B TR T Seerws=4 Turieh +0.39 ST faram)

7.6.2 ThW 3= farfer (Spearman's Rank Order Method or Rank Difference Method)

el TREET g 2ot e farfer srerar shm 3=z faftr o1 wiure foam e, ofa: s@ fafar =t
TARIT sht 2oft s Torfer off et STt 21 39 forfer g SITH Seeware4 T[OTish i 1 (Rho) T STl

3, fordy AT T ¥ o & e

S forfer we et faf¥r 2, okt st shaet ®ie wve W foran St 81 36 fafer g seerary
TUTTeh ST TTUTT SITHTShT oh ST OX T 3T STl &, ST STehT ShIfe ok TR WX 6l STl 2

Ieregur-3 FfaRaa nftra qor fosme fowat o wmwist & wer 9oft shw fafer (Rank Order
Method) ST HEHFI= T[UTIeh 2T TUMT shiforal

feremeff T STHih [ERIERIRICS
A 12 18
B 16 20
C 24 22
D 18 15
E 15 14
F 20 17
G 17 12
7
Tforg TafR  fIF Ui Rank Rank, D D2
X) Y Rp (R Ri-Ry
12 18 7 3 4 16
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p_

P
Yo,

16 20 5 2 3 9
24 22 1 1 0 0
18 15 3 5 2 4
15 14 6 6 0 0
20 17 2 4 2 4
17 12 4 7 3 9

D=0 XDZ2=42

i 6x Y D’
N(N?-1)
6x42
C7(77-))
6x42
7(49-1)
252
 7x48
252
33
=1-.75
=+.25

TUTT o TROT-

1.

e X Uierd! o @ufl ITHieRT Bl 5hH TS Shidl| ST ST Faltieh gnil 38 TUH shH IS
ST T Tel ST YTHIeh ST 1 Af~ad 67 (Rank) 3 X qiard & qerd o<t 64T 24 8
37 Rank |  hicH H UEelT 3hA 24 i fem| TH{ TSt §EAT 20 T THT sh T dor get

TR a8 DI YTHIh 12 T 3T=dH shH 7 Team mm|

. SHI TR Y qiadt o ¥t STHIhT i 57 (Ry) & foram)

Rank| # & Rank, I 5@ (R|-Ry)D FT A J1d ATl D T 0T I (SATCHF a1
SHUTTCH ST BT AT THT) BT 1R

D &1 31 R T % &9 ° 01X D2 31 feram)

g ° N(7) qa1 D0XD2(42) 1 0 TEd §C WS {1 317 § 0.75 % A 1 1 § =T
HEGTS-E 0T HTcHS +0.25 T g3

3qTENUT-4 Tmfarfiga X qer Y ufterdt o aex 2ot s fafer g eewsy uriesh p (Rho)
TUT ISR
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THITGR o YTHish  G¥ITd oh THih
X Y
24 19
14 30
24 14
25 15
27 16
28 18
19 29
14 25
26 15
30 17
T -
LEIERIE] Gifld UTdish  Rank| Rank, D D2
TTHIR(X) Y Rp) Ry Ri-Rp
24 19 6.5 4 25 625
14 30 9.5 1 85 7225
24 14 6.5 10 -3.5 1225
25 15 5 8.5 -3.5 1225
27 16 3 7 -4 16.00
28 18 2 5 -3 9.00
19 29 8 2 6 36.00
14 25 9.5 3 6.5 42.25
26 15 4 8.5 4.5 20.25
30 17 1 6 -5 25.00
ID=0 XD2=251.50
N=10 D2 =251.50
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MAPSY-502

p:

6x S D?
- XZZ“

N(N2-1)
| 6x251.50

10(10° -1)

RO TeHrE-¢
X uftardt & 24 STHieh & 9 o @ {5 34 9 aradi 57 (Rank)3T 7, 3Td: ST ShHT bl STTSHT

31 hT | TR (E:&Sj TH 6.5 ShH 31T 24 ITHTSHT hl a71| 36T TR 14 THieh off &1 IR

2

feora 2, S 31feaw 9 9 10 sFH ST R, 37 ST 14 TTHISHT 1 SHATT: 9..5 o 9.5 ShH 47| Y qfadf
T oY 15 9THIeh 37 IR ®, 37d: ST i 8.5 shH fear T g

7.7

TISHE HIHC TAT Shi 3R It ¥ 3vae

Suh IFT & AT seersry Ui 1 S ol Hecaqul ot &, g amn fafeat |

Trede HiHw fafer

rof} srafafer

. 39 fafer s ufure 1896 # w1t HdT

g TR T ol 36t o 39 fafr
I g Jrede A2 fafr swar sar gl

. 39 fafer 1 wegwery TUnis SIS %

&R r° U veRRia grar e, ford e o
ot g ST 2

. 39 faftr gr wewwey TR shi 70T

ITHhT o AT 9 hT STIdT &1 39 3TEIR
W g farfer S7feren e Heaws-Y T
e Ll 2

T faftr ame= foor s & SR ™
Ak 35 TN SeE w8, ST
A gfEfdal )X @ Y& I (
AT fadquor & 3 q 9 819 =]

1. z@ fafr = wfgues fafew
HAITS ITed Teas T
ST 1904 H Tomam 73T o) 3t e
g 39 forfer oot wfieed i ooft s
[EIPEFEIGIE

2. 34 fafar &1 geewery T A

9T o 378X P (Rho) & F&Rid ad

g, & =@ p (Spearman )
+ff e ST B

3. 39 fafe g0 weewsy T

TUMT STHIShl Sl ohife (Rank)%
IR W I STt B 36 TR I8
fafer eersry Ui HAfE T8
T& e L gl
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[ T forgea BT 81 39 R0 @
faf  mAEEte odeen St
forgaaar qon duar s fuior st
forfer ST SITe wEwveRY 1T % TR
EIERISIGIR

5. 39 [ATY o ST=AId UIdaSl &l 9T 8FT | 4. I8 [T 3 RAaar H 3
TR 2, Tk ATF T IO W | HEcaqol Hearar- Tk & it
Bl ®, STk ST UTtafde o JTHihT oht

6. I fafer yrafosr wifegdt ybR W | ot Hife o1 € I Suctsy &l
AT 2 5. 3@ fafer & sr=aia gidest ster aqr

7. I fafe Wi geawsry W eanid 81 | =fed| 39 Tty &1 3= et B
36 farfr gRT T TeTEey W SToE | 6HE W o S w2
w1 WEQ A ST oww@ € qun| 6. ¥w fafy smEfae wifteEh TR
ST GHTehtT o STUR T qeiehe o | O AT 2l forswsirefi el # a1g
forarT ST HehaT 21 fater 3o o Bt 2

8. 39 foIfer ST ITH Heqve=4 T[UTioh S&q o | 7. STelioh Sg@ra=e Ulieh ohi ATq SErT
A (Mean) QT IO fome | & 10 4 Shl STTavaehdT &1, o I8
(S.D.) W NG & o w0 Aferer | fafer siferer gforasie: fag gt 21

8. 34 oIS ST ST HEerwsTe2y T0Tish 1
I Wiede A= fafr grr
HEqTee T I STUET FH W
T |

MAPSY-502

7.8 TEETERY UTIh

HEGHIRY Ul o HTTRad S ST & :-

1. Toredi a1 uftafdat & mea o avamy it 9T ae SUeh (SHTcH 3TdT KUTTcH ) L&Y hl
Y AT R

2. forel miaTer wieror ot forararfiera, e qerm ge-faedwo & geres fig gar Rl

3. QI UNafda & He T Hedrae o TR U YITsIehe i H TETIe eidl 8| 39k TR
T 39h [HGRI ToIT THRT WET fefra ST Sk &

4. TN YT o TEEFSI-ITCHe ST H Hedre-y TUTish ST g giar

5. hTeh TIoN0T STEAFHT ohl TR Tegwr- BiaT 2|

HRIIT
Hegra= a1 37T oF ¥ 31ftreh giafaal o 7ed feord urediier gverer ) IR fieh geavs<T sl

HTAT EEFeI=4 TUTIeh o &Y H 547 o S| §| Teave=4 ulieh o UTcHe o RUMCHe, f<iwal g
Heersr-e 6T TauT T T AT 8| HEHFaI-2 UTTsh ST TSR +1 & TR -1 T BraT 2

7.9
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TIeHe HiA-C Heara- fJfer o1 Tidured 1896 H ki TG gRT ToRaT TRT o Tede
TIH=C FEEweH TUTieh o TR &9 6 30 STITT o & H FHT ST §eha @ ST foh Teh qieawt
o UTEA T STYET Tl TR ol gEL T hi ST qitafeid T 2l HAT i Tehe shid 2

e T g shH AT fafer st afermed foram o o1a: 5@ forfey st Tfieras i ohm
1= fafer off et ST 21
HEHFSH U1 o 3k &1 § SUANT §- S <l Ui o et feord |were o 36eh

SRUTTCHeh YT SHTcHe TI&Y shl TUE sh{dT €| STH FEersi-4 TUlieh o TR T qef hed, v
o A H e e )

7.10 TSI

® HEETEY TUTIeh: HEHF-Y sh! AT HEHFa- U1 FHectTdl & Feawal4 Ui 98 ATl &
ST foh &1 Rl STo(aT SRl o Hed Wraleey shi |IHT oI IHHT Ty JaRId L 2l

® I TEHER: o Ush UieIdll ol ol 3Teram et € U e Tl sh AT T IS T
T TS 8, 9 ST aREfaal o Te Y SeeEY 8l gl

o T Hearae: 3 ufEfdal & HeT U S ATl TG il W 3HTY el ST 2,
FANfoR ST TR o HI9H ST ITH 3T(ehel sl Ush TTcT @7 o &9 § Yafid forar s 21

® INTT TEETA AT AThICHE TG TR H GHTcH Heara-4 o TTd 0N

HeOva=4 B4 o IO WG et 7 8o Ik ®9 | qiafdd a1 SiTdt 21 39 ok o ggar= hl
SN 1AL TshTcHeh TedFa-] gl ST 2l

7.11 TEHCATHA 5 IH

1. EEEFSY Ul Al ‘TS HiH=e fafer ot sidured fere o
i) BT ii) fheR i)  dREe iv) T 2

2. TS IRIHA o SEEFS T[0Tk T ot hi faifer sht Yfora e fopam?
i) 1886 ii) 1896 iii) 1860 iv) 1902
3. S 2 wrelf-ud qREfaat § @HTATTdeh 9ie Tk g 9= § 8Id €, e 3 a1 o HE hi-
T HETere BT &
i) Y{\Ufw (Perfect Correlation)

ii) E[\Uf YATcHS Hadr-¢ (Perfect positive correlation)

iii) Hiftra Tearere (Limited correlation)

iv) HfHd gt TEETaey (limited positive Correlation)
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4. 31 IRl oh HET HTg=Rl ohl HIAT 3T (R0 i 0 fohdl HATereh 3Ugeh HHT STRITT?

i) forarer sfierar i) Teawm i) S99 gEAT i) ST foerem

5. 9ggY TTW Correlation coefficient-
i)  oFTcHe T & Hehar
ii)  SRUTTCHe T2 & Hehell
iiiy  SHIM GFTCHE BIAT ]
iv)  ©FTcHeh T SRUTIcHeh &1 Eehd 2l

6. 20T shH TEgrsY fafer o1 Hoha fag B

) or ii) rbis iii) p iv) r¢

7. TG TUTI T HI AT 8-

i) 1950 ii) 1 9 31ferm
iii) -19+1Faeg iv) I E 1% 7EY 1. 90
1-iii  2-ii 3-i 4-ii  5-iv  6-iii 7- ii

712 AR TR e

® T[T, AR (2009) AT HAIAFTIR Hileah, AT FehIR, FAT G TR, I (3050)

o ST, fafte( sftemead, fosmm o steurm, MRy (2009) iférs sTera™ wd iRk,
AUATA TR, IATH-2

o HiUA, T, (2005) Hifleashl % 7eA e, foria qeeh wf-ay, START-2
o 7T, TH.4T. (2003) Hifteashrar fafert, qeffr Eeehut, TRET T&deh W, SARTEE (3050)
o fiya, Srea T ATl AT ST (1994) TSI HiReTehl, T TETE e, 3TTHI-4

o T8z, TY( TS, STREHT QT WRId, WRRT (1997) HAIT=H T e # wifleash o qet AT,
T YETE W, AT (3090)

® Aggrawal, Y.P. (1986), Statistical Methods- concept application and computation,
Sterling Publishers Pvt. Ltd. New Delhi.

® Aron, Arthur( Aron, Elaine N. and Coups, Elliot J. (2007), Statistics for Psychology.

Pearson Prentice Hall, New Delhi.
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® Bartz, Albert E. (1985) Basic Statistical Concepts. lInd Edition Surjeet Publications,
Delhi

® Garrett, Henry E. (1981)) Statistics in Psychology and Education. Vakils Feffer and
Simons Ltd. Bombay.

® QGuilford, J.P. and Fruchter, B. (1978) Fundamental Statistics for students of psychology
and Education, McGraw Hill Book Company, New York.

® Siegel, Sidney and Castellan, N. John (1988) Non-Parametric Statistics for the
Behavioural Sciences. McGraw Hill Book Company, New York.

713  fAaeureas oo

1. GGF= T 7Y TT Fl| Gear-e o fafir= Jerrl o1 9ol hifs
2. W 7 SN Heare § 37T T9F s

[ N e N e

3. fr=fafiad vt gro Tiese am-e fafer o aeaws gwiohsrl?roﬁi?ﬂq:

(@) X Y (b)Tifegm s @ifla s
15 60 JTHIeh (Scores  JTHIh (Scores
45 65 in Psychology) in Music)
50 70 40 30
15 75 44 35
18 40 60 40
45 35 65 45
40 30 60 48
30 31 55 45
32 65 45 47
23 50 42 36
(ORUGER U I d X Y
(Physics) (Maths) 50 22
35 33 54 25
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40 35 56 54
50 40 59 28
45 35 60 26
40 40 62 30
39 41 61 32
53 43 65 30
54 51 67 28
43 52 71 34
41 50 71 36
74 40
(e) X Yy ¢ X Y (» X Y
0 10 6 6 25 52
9 1 5 3 29 57
7 6 4 5 38 69
3 2 7 5 43 76
7 5 5 7 45 79
5 4 6 8 49 84
10 0 7 5 55 92
8 2 5 8 59 96
3 5
4 5
3 6
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4. 21071 W ToITeT ST2IET ShITS =TT ST Hedwa=4 1 Shiforl|
(a) el o faremeff forgmr o fermeff
(Art Students) (Science Students)
15 20
12 15
8 5
5 25
6 20
5 10
12 12
10 16
18 8
20 8
(b) X Y
20 17
25 12
30 13
35 14
30 15
23 19
21 20
() x y (d x y
24 19 12 16
14 30 14 24
24 14 21 12
25 15 18 18
27 16 15 22
28 18 14 18
19 29 25 16
14 25 21 15
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26 15
30 17
(e)  Jom qdieqor faefter adteqor

(TestI) (Test 1)
41 68
55 75
60 54
73 92
59 70
56 87
72 102
82 91
41 75
35 59
35 49
48 50
52 85
71 79
47 75
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THTS-8 TUTTeheh TraErwalel TUTieh, fareg TEuTihen M@eTar-el U SATET Utk

(Bi-serial correlation and Point Bi-serial Correlation coefficient;

Contingency Coefficient)

ZehTS AT

8.1 W&

82 W

8.3  fyuiftheh Tegvery

8.4  ferg-fauiftheh Gewma

8.5  fauifehen qor forg feuifehen Tremar-r # a1

8.6  Teuifcheh Hewrsr-e e foreg fuifchen Tregwerer o Weut geare
8.7 IS TN

8.8 AT UIIH

8.9 @RI

8.10 rsqTacAl

8.11 T o 9%

8.12 &= Ty gt

8.13  TsrerTcnsh

8.1 UEATIAT

Y U AT - gHve T Y TehR qT TeHFe=4 TUMT sht T 1ot o &9 7 TiSde AiHe
Torfer qrerm she = ferfer aht Tt o Qe & Teersre2r ulieh o SUAT shi Wi SAT9 3 THET o)
HEArY ol 3= Hecaqul ot # fouifhen wewrsa qr fowg fyuifthen wewray
TRt ot €1 59 3oTS  $7 a1 ToIferiT ohl FHET ST STATH Shidi| §Heh ATCIIh WIS 0TI 31 TOMT
T o TT fore SohTX ST TUTTeh ST TOMT 2l ST Hehelt &2 38 +ft T foparr St

82 I

T U13 T ST Tl oh AT 1T

o feuiftrer TgEws =21 Shl TUMT AT G Eohd 21|

o St v forg fomiferer wregvarre T UM T off ST @ 2l

o feuifrer Teawser qun i&rg feuifeher Teare | 3T=dC U9 Hohd 2|
o fouiftheh Tregwee qeor foreg feuifcen TEGr=Y T Shi A 98 & 98 ot ST &k 21|

® TS TUTIeh ohT TUMT 3L STTET T[UTTeh ohl TUMT o TR 3 © a8 Y T9% &9 & Tt Tehd 2|
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8.3 Teuitres wgarar

Teuither TEgva Y T IUFIT 38 Yo oht famiy Rufd O foharm Sirar & Siafes ues uitardt (X) &t
AT G ATt o &9 4 ErdT 8, Steifeh qu aitard (Y) & Wi H ferrista sreran fferrfora
BT 1 STe &1 I8 HF oid @ Tk fefaiforg uiterdt o v wmm= wv @ foafid @, qo vl feufa o
e T ST L o Ie3d ¥ Tuifcher geaw-4 (Biserial r)ehl TUHT 31 SITdT 81 (When we

can assume that the trait in which we made a two-way split would be found to be continuous

and normally distributed were more information available, we may compute a biserial 'r'
...... ) Garrett

fferafSta stfepel (Dichotomous* Data) 38 JehT o B1d & foh 3ok shaed &1 & TR Bl
&, Se-gev-ufea, fanfed-stfaeta, siifa-smfifea, shfaq-ga, meris & s 3 veris &
= 3

o oo

IeTetur-1 F=fefad stieret & 3R W f5uifther Teaws (Biserial ‘r’)ah! TUMT hifTa-

gTHieh (X ufedl)  wfwrfara (v uftedt)  etufsifa =

40-45 8 4 12
35-40 12 6 18
30-35 16 8 24
25-30 18 12 30
20-25 14 24 38
15-20 10 20 30
5-10 3 10 13
0-5 2 4 6
N= 90 110 200
rbis = MP—Md, Pq
S.D u

't
38,  rbis = fguifther Tedrare
Mp = %8 T I HLIHM (Mean)

Mq = HU HHE 1 W (Mean)
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SDy = |¥Ul §HE T JTHTIOR for=rei (S.D.)

P = YW EHE T AT
q = TadT HE 1 ST

u=HIEHAR (Ordinate Value)

YTHieh giRTerd e g AR T AT (Total)

C.L. f d fd f d fd f d f fd2(fdxd)
40-45 8 +4 32 4 +5 20 12 +4 48 192
35440 12 +3 36 6 +4 24 18 +3 54 162
30-35 16 +2 32 8 +3 24 24 +2 48 96
2530 18 +1 18 12 +2 24 30 +1 30 30
2025 14 0 00 24 +1 24 38 0 0 00
1520 10 -1 -10 200 0 30 -1 =30 30
10-15 7 2 -14 22 -1 22 29 2 58 116
5-10 3 3009 10 2 -20 13 3 -39 117
0-5 2 4 -8 4 3 -12 6 -4 24 96
N{=90 Xfd=77 No=110Zfd=62 N=200 Xfd=29Xfd?=839

I8 WE HI EAH (TRTAd ae)  fede @8 1 W (SWRMRG 99R)

N

fd fd
(Mp) = AM +(Z ] i (Mq) = AM +(Z ] i

N N

:22+Ex5 :17+2x5
90 110
:22+§ :17+ﬁ
90 110
=22+4.28 =17+2.82

=26.28 =19.82

FITC[\UT TR (Total Group) sl HEIHTT
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TSR Aifeareht (Psychological statistics) MAPSY-502
fd
(M,)=AM +[ZN j i

=22+EX5
200

145
200

=22+.73

=22+

=22.73
aFquf €9 (Total Group) T STHTIOTE fereret

(s.D_t)_i\/Zl\fdz _(ZNfd Jz

_5 (839 _ 29Y
200 \ 200
=5,/4.19-(0.15)’

~54.19-0.02
=5J4.17

=5x2.04
=10.20

STeH g T AT F1 0T

(p) SToFH T 3T LT =
T EE S SRR A

_ %0
200

=45

T TR 6T ST T AT

110

=-— =.55
200
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TSI Aifeareht (Psychological statistics) MAPSY-502
T EHE o T %1 AT Ueh il ol

0.45+0.55=1.00

(u) FHIfe FHT AR (Ordinate value)

fS1 fofeg W p T q % ST Toh GHL o oI5k i hied €, 34 foreg 1 =Rl 7T F1d Had
&) WA T H 0.50 € p AT q ST T ST J1q HL, Ik HH o STIR T GO A G
FHifedT (Ordinate value) J1a foRaT STt B

55-.50 =.05 3 SATIT T AR AFRT HITCHH 0.396 I 31

3R TeETrY rbis = EDMq P
D, u

1 H Al 7 T W
_26.28-19.82 45x.55
10.20 .396
646 2475
71020 396
=.63x.63
=.3969
=+.40
U o =L0T-

L o o (e @oE) T STafi o ST w A (M) 1 foRar ST o 26.28 T
e

2. o wwe (srffa w) 1 ST o ST o 7ETmH (M) T1d fofam it {56 19.82
SITH g3

3. HFUIEHE T STHIIOMER forerer (S.D.) WiRTier o STufRifera wwe ol A1 ST o e
9T 10.20 9T TR

4. H HHE T IIU 0.45 (90/200) T fec1a €9 1 1ATd 0.55 (110/200) Frt fepa|

5. A (Ordinate value) TR C gRT JT Y 178, ST R 0.396 HTH§§I

6.  Teuifcres Teawere (rbis) I1q A o Iexd & G § Wil ST HHT oh1 TR & TUET 5T
T T rbis+0.40 ITH fF=m|

=1 G g0 o fEifcreh wgevem4 JTd 3 ehd ©-

TGS Heh i 107



TSR Aifeareht (Psychological statistics) MAPSY-502
TSUiTcheh HoHFa=e JTd i o Ie3d § 31T G ol AT T L Tohel €, 39k o7 HFIUT TG o
WA (M) 1 foham Sit for 22.73 T8 8371 9 H |t w1 1 W@ gu fedifehes weavery
rbis+0.40 STH g3

Mp — Mt P
D., u

feuifther TEve= rbis =

TEH,  Mp = 25 §HE 1 HAWH
(My) = SFq0T EHE 1 T
SDy = |¥Ul THE T TTHTIOT forerer
P = Ye¥ T T AT
q = fecT &g =1 g
u = HIE H qH
el T @ufy 7 (value) T W-
_26.28-2273 45

10.20 396
_ 355 45

~10.20 .396
— .35x1.14

=.399
=+.40

e fguifther TEETaree (rbis) % TR 9T TTHTITH flfé’ (standard error) 2T TTUMT off T
Hehd 2l

[\/Eiq— rzbisJ
rbis — \/W

O
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TSI Aifeareht (Psychological statistics) MAPSY-502
[\/.45><.55 ~ 4on

.396
Gr is —
° /200
V2475 o
Grbis = 396
14.14
S0 _ 46
O-rbis = 396
14.14
1.26-.16
Otbis = 7 g aa
14.14
1.10
Oirbis = 7, 2,
14.14
o =0.08

rbis
T,
O s = 15, TiT<hoh &GRS ohl STHTIOR (S

P = Yo HYE T I

q = fafar WogE 1 ST

u = HICAN

r2bis = fguifcher Teawarer &1 ot
N = @rul |yg sht STt 1 A

8.4 farg-Ruiftees wewvary

ST TUH X qNET e o AT fIaRor o ST&T ArTeneh &9 | 8IdT 8, a1 fgdia Y Jierd!
TOTTCH &9 H fEfrTiom giaT & Ty 3Tae Taf | forawer o 1% 366 JTHI 781 81 8, aef
i&rg fguifcher Teare-Y (rpbis) AT TUMT T STl H (If one variable is continuous and

quantitative, but the other is qualitative and dichotomous with no underlying continuum,

then the corresponding correlation coefficient is called point biserial.)

Minium, King & Bear

fferfor ftardl o 9§ Hhal-3Tawa, TEY-ATSHT, QTHT-- e, GarfSd-Fammtad
TS B T 2

(Biserial correlation, as distinct from point biserial correlation, provides a measure

of the relation between a continuous variable on the assumption that the variable underlying

the dichotomy is continuous and normal.)
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TSR Aifeareht (Psychological statistics) MAPSY-502
Ferguson & Takane

3qTadur-2

15 Torenfsiat ot weasirer adteror seniea forar mam awer fommeff 1 @ veiiq €, sefe sewa
feremeff 0 @ wf¥ia &) forg feuiforer Treawar-g T TORT 3R Aol ST AT Siie hifsr|

forameff AT e et/ Tahe

YTHieR(X aiardT) (Y ufadf) d(X-AM(20)  d2

1 22 0 2 4
2 21 1 1 1
3 15 0 -5 25
4 20 0 0 0
5 22 0 2 4
6 24 0 4 16
7 18 1 -2 4
8 24 1 4 16
9 25 1 5 25
10 23 1 3 9
11 22 1 2 4
12 23 1 3 9
13 24 1 4 16
14 19 0 -1 1
15 23 0 3 9

Yd=25 Xd2=143

et Tt st gemT (Mean)
21+18+24+25+23+22+23+24 180

Mp) = =22.50
(Mp) 3 3
% farenfo 7 79T (Mean)

(Mg) = 22 +15+20+272+24+19+23 _145_ 040
oft ferenfeln &1 qem (Mean)
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TR ATReTehT (Psychological statistics)

MAPSY-502

180+145
(M) =———

aft ferenfefar =1 yTHieRt st STHTioTeR formrer (S.D.)
[z (3ay
N [ N
“\15 |15
=/9.53-1.67
=4/9.53-2.79

=+/6.74
=2.596
=2.60

g% feemfefa s g

=21.67

=
oo

L=—=053
15

i forertefa sht den

A% foranfet i g

q= S = =047
i foranfefat st e
foreg, fomifereh e (rpbis) = wxm
39,  Mp = Hha formfiat st Heme (22.50)
Mq = 3% feramfelat st qegw = (20.71)
SD; = |¥ft ITHiehi ST STHTTOTER fo=rer (2.60)
P = | @il 1 39T (proportion) (.53)
q = FTEHS TR T AT (47)

T H 0 W W/

TGS Heh i
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TSR Aifeareht (Psychological statistics) MAPSY-502

rpbis = %602071 x .53 .47

1.79

_ J2491
2.60

— 69x.50

=+.345

foreg fiuiferes Teaw= (rpbis) T TUFT 3771 T T +ff o W -

rpbis = MP— M, ><\/E
S.D, q
FOH  Mp = Gbhat fanfela st gemme (22.50)
(M) = &t fererffIT st weamm (20.67)

SD; =9+t JTHiehRT T STV fo=re (2.60)

P = |t feranfeft st ST (0.53)
q = 3T TRt T ST (0.47)
T H G 7 T W

. 2250-21.67 |.53
rpbis=—x, [—
2.60 A7

_ 83 x+/1.13

2,60
— 32x.1.06

=+.339
=+.34

a1 gehrt feferiad o g foreg fauifchen eersier 1 o Hehd &

rpbis _M, Mg |9
S.D, P
Trefen 3T I ST -

forg foifeher weewa4 (rpbis) % IR T AT S hl Sii= Wi FLeTar § o o ol forg
feifehen He@Fs-ar o1 A Mp o Mq 3 31=aX 9T 3+t st 81 Mp e Mq § fraa s1feres st
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TSI Aifeareht (Psychological statistics) MAPSY-502

€T, TTefeh A= B ohl GETET SATereh Bicl €| ITH foieg ToTiichen Seemsi-a A1 o ST 0t
T HH T4 T 1 3= 1 STi< L ¥ohd 2-

N-2
1-r?pbis

(-3 [B2
1-.34

t = rpbis

13
88

= 341477
= .34x3.84
~1.305
-1.31

=.34

13 TIa=IdT o 31T (Degree of freedom) o STEMX U ITH ¢ 3T A 1.31 |refeh =T i
(0.05 T ) =<k Il HLdT 81 3T: el qT 3wt faenfeiat & rdishl o T @redfeh 31=aw
0.05 TT W & 2|

8.5 Tauifehen o famg fauiftees wrewavery o arv

feifehen ot foreg feuifchen QT SohTX o Wrerwel4T shY TTUMT §6 bt o a1 TRl o wed el
2, e et fterdt (X afterdl) @ @ | o % ST g 7, et fide Y afted
feferafora grar 21 feuifcrer arewverer oY ot qe 3t STt 2, Steifer T Y afterd (ffarssm)
T foraRoT o STTEY &1, afe 78 fxfoioa aftadt ammr forawor o o1y 72 gan 2, e v
feerfar # foreg feuifcrsh Tremerer sht ToT ot SITelt 21 T7® & foh Sfer 2T € aitard! X o Y &= qen
AT foreor § grelf-4rd Bid 8, 9 f5uifthen Ge@raey shl 0T 3hLd &, fohed S8 X qiEd |
oI G forawer @ grefed gt 8, W& Y It e o g faaier @ grsfeud 98 gt
a forg famriferer Trewar-g o1 0T AT STl 2

Tauiferen Tor forg fuifren weavery fafert # i arfers ors -
X T Y uiterd! (fferrfor) 7 6ad (continuous) T BTHTRT fouT & STET ST SHI: P9

Tl B 7 (Perfect prediction of a continuous variable from two categoried variable is
obviously impossible.) Ferguson & Takane 37d: Ut feerfer o feuifther Tregrarer sht omT shtm
SUFh e Bl 2| TRl sh forewor o T € quT e 9 9 forefid 72 2, I€ 7d g, foeg
WW%&I@W%W&WWWW% T e
el o fersgheor st | ot foreg fuifchen wrewery wﬁﬁsqg?ﬁ@m% e 39 fafer & 39 T

IAEUE ek forforamer 113




TIAATHeR ATReTehT (Psychological statistics) MAPSY-502
T RIS STEAT T8 GBI & foh STIRST hl T T Ud WTHI [oaRUT oh ST ST =T 1pbis
& STTER L ARES < T t* 1 9 oft F1d o TR & TS Aok 3T ot Sifer +ff o HeRd B
0 T i o1 forerR 2 ToF < <31eh oS | rbis 3T STURAT rpbis 31Tk 3aW-fereh Tf3ra-
Tiftersht 217 (One must counts rpbis is a better—more dependable—statistic than rbis.)
Garrett.

8.6 Tauifehen wrewvare o forg fuifthen weormary & wemy wvare

Toiferes wreaware qe foreg fomiftss eawa (rpbis) % Wl U (T2 wvarg BT 81 36 T
4 Frfetfa G ST Ueh FohT ohT FEHFT-¢T ST B 0 TH Feersi-¢ shi Tl fohal ST Hehdl &-

rpbis = rbis |——

Jra

rbis = rpbis @
u

308, rbis = fgUifher Tearary rpbis = forg fauiferer weawary

U = #if¢ (ordinate) HH = 31 € o AT T U o IHRT ST

8.7 TS TUTIh

TS HEEE 0TI Rl 1ok 3TE HIE () o T H TERIT Fd &, 3Tq: 3 THR o dodrare i
TS FEEI-Y VI el ST 8| TS Heawed o ST=id M & qiad! [SiaTod 81 8, fohmg
T &9 Y fodid =72t g 21 feforvrisra uiterdt & w9 8 wlieror & ye o € gerd 2, Seen a2t
YT A, el AYET IHEA, & 70T T, 3fe Ufafsran &9 & war S gehar 21 v feafa o
T UTieh farfer ST S99k eewe-g JTd foRaT ST WhdT 21 WIS T[UTIoh ol SIwhiTesh Hoarare
fofer & =t wrareg @ S for forg, femiferer wrewvamar (pbis) farfr = fewiferer e (rbis)
fafer & @1 21 (Phi bears the same relation to tetrachoric r as the point biserial bears to

biserial r.) Garrett.
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TSI Aifeareht (Psychological statistics) MAPSY-502
SeTevur-3  fmfafed ffonfia afafdar & aer w1 aearsry i (¢) i oM iRl

X Uit
EELLH & (Yes)  Bl(No) pid
&l 83(B) 187(A) 270
Y aiedt
B 102(D) 93(C) 195
T TR phi- RUl 185 290 465
coefﬁcient(d)) =
6= AD-BC
J(A+B)(C+D)(B+D)(A+C)
T H g 7 T -
4 _187x102-83x93
270195 x185 % 280
_19074-7719
/52650 x 51800
_ 11355
2727270000
11355
© 52223.27
=.217
=+.22

8.8  SATET UTIh

TS U ()3T TS ot (7 2) © TS wvamer i 21 31: SHATET §HOft (Contingency table)gRT
SITH TS T o TR T TS T[0Tk ()T FoRaT ST HehT 2| 36t eI STH TS 0T o SR
TR TS ot (y2) 1 A Frefefad 9 SR T o wehd §-

(XH=NG?
SITH TS 0TI 3T A (0.22) 1 H & |

(%) =465 x.222
=465 x .05
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TSR Aifeareht (Psychological statistics) MAPSY-502
=23.25

ATe T8 TS T (7 2) % TR T TS 0T () T A J1d HEAT & a9 HreTrad g
TR T Hehdl 2-

2

- £
/ N
3 /23.25
465
=+.22
6! eI SITH TS T[0Tk T AT SIS AiH-E forfer giT ITe weevaree (1) 0T &1 & ST foh
31 TorTenens et ffer i witafdet o e Jra fora s 2
(The ¢ coefficient is the Pearson correlation coefficient for two variables that are both
qualitative and dichotomous.)

Minium, King & Bear

89 W

feiferen Teawerr o6t Sy UE) fomiy Rearfa & foram Strar @ Staifer wen afterdT et Ao fgeae
TR 3 T 3 BT 2 STelfh que uftardt at sttt # ferfor svafa fferrfora 2 @ e faferrfoa
el o Ud W w9 9 faia g 21 saen foodid formg fouifthsh wewrsa st SwnT et
fef2IT STTCIT & SteTfehs TR (- AT oh &9 H €T € T GUU Tiefelt f5 erTiTa o Srr= fereor
o STTEY 781 gl 81 T9% & fob St a1 < afterd! X (T QT Y (3T%) o ot Sy foreer &
qrafed 8 § o fEuifchen Teewerg 1 TOMT HEd €, fobeg S X () aftardt & o ST
ToraoT o STT&Y AT & T Y (3TS) T ST o |rT foraeor § gaifeud el i @ el foreg
feuiferer 1 TToMT Y ST R

TS T[UTIeh 2T TS ot § FTRIq Trrsie Ere 21 36t SATET IT STTeT Wt g 9Te s o
o ST O TS T[OTIeh Tl fohT ST Hehell & T WIS TT0TTsh o6 SATET 0L ShS a7l STl fohaT ST Hehell
2l

8.10 vrsSTaeAT

o Tfrafrm s1iehe: UK F TRl o Fa A1 JhK B ©- & T&Y ufear, faarfa-
faanted, wivfara stafvfera shifad-qa et

® THITE T WIA: ol foirg T P T q o ST Teh GHL sk shi sh1ed © 99 folg ohl shlfe A
RO A ST J1d L 8
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TSI Aifeareht (Psychological statistics) MAPSY-502
8.11  THeATHA aq IH

1) TS TuTieh Heavel4 forfer o1 dehd foreg @:

Dr  d)p i) iv) ¢
2) formg fguifehen wewms =4 (rpbis) T T 1 ¥ 2:

M, -M M. —M
)y — "9y fpg i) —2_"a, |P

SDL. sDt g
M +M M —M
es e p q . p q
i) —s 5y VP V) —5pz VP4
1) iv 2)i

8.12  Twaw W el

®  TTeAT, AT (2009) T HAITITI HiNeHsh, AT THITH, FAT 9 T, 35 (I090)

o IreurT, faftm( sftemeqs, fastan qer sreum, ffer (2009) erss e TE Hiftersh,
AT TfocTheTH, ATH-2

® U, Ta.%. (2005) WiReTehT 3 7 dcd, foriie Tedeh iy, STm-2
o T, TH.H. (2003) Hiflerehiar forfera, qefir HEhor, ITNET T&deh HaH, FATETEE (3050)
o fire, Srear e BT, ATt ST= (1994) AT TiReTeht, T YT Wiid, STTH-4

o iz, ATv( TETE, ST AU WTE, HEWT (1997) FAIGI U6 Refr § wiferehl o 9a 19T,
T YETE T, AT (3090)

® Aggrawal, Y.P. (1986), Statistical Methods- concept application and computation,
Sterling Publishers Pvt. Ltd. New Delhi.

® Aron, Arthur( Aron, Elaine N. and Coups, Elliot J. (2007), Statistics for Psychology.
Pearson Prentice Hall, New Delhi.

® Bartz, Albert E. (1985) Basic Statistical Concepts. 1Ind Edition Surjeet Publications,
Delhi

® (Qarrett, Henry E. (1981)) Statistics in Psychology and Education. Vakils Feffer and
Simons Ltd. Bombay.

® QGuilford, J.P. and Fruchter, B. (1978) Fundamental Statistics for students of psychology
and Education, McGraw Hill Book Company, New Y ork.
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TSR Aifeareht (Psychological statistics) MAPSY-502

® Siegel, Sidney and Castellan, N. John (1988) Non-Parametric Statistics for the
Behavioural Sciences. McGraw Hill Book Company, New York.

8.13 TAareuremes uxr

1) Trifera et grar foreg fowiferes wrewaer oTish ot ot hIfoRN
=R Juft <31 Agf goft & g

c

(CDhH Category 'A' (f) Category 'B' (f)
125-129 9 1
120-124 8 1
115-119 7 2
110-114 5 2
105-109 4 3
100-104 3 3
95-99 2 2
90-94 1 4
85-89 1 6
N1=40 N»=242 freifeRa
2) kel o fguilthen TEEweT JTd shifsr
TR Ry HAIRTEI0 qE FrT
(C.L) Training Group f Non-Traning Group f Total
85-89 5 6 11
80-84 2 16 18
75-79 6 19 25
70-74 6 27 33
65-69 1 19 20
60-64 0 21 21
55-59 1 16 17
Ni=21 N»y=124 N=145
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TR ATReTehT (Psychological statistics)

MAPSY-502

3) 15 SE W IR .30 UET aTel U TeT0T U ST o JTHih FHEfdiad 9| S H O shad 819
HEAT1,2,5, 8,9,10, 13,14 7T 15 o T €1 & HEAT 3 %l & (I L TR 56 U 6T foieg

G{erur ITdich

Test Score

feuifehen Tredrere J1a A

EIERZCII

Student No.
1 25
2 23
3 18
4 24
5 23
6 20
7 19
8 22
9 21
10 23
11 21
12 20
13 21
14 21
15 12

U< HE&AT 13

Item No. 13
310t (Pass)
3T (Pass)
HO (Fail)
A0 (Fail)
IO (Pass)
A0 (Fail)
HO (Fail)
3T (Pass)
30T (Pass)

IO (Pass)
FA (Fail)
STRT (Pass)
IO (Pass)
30T (Pass)
310t (Pass)

TGS Heh i
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TIAATHeR ATReTehT (Psychological statistics)

MAPSY-502

fEaifehen Teeware (bisr) FTHI=T TFATSIAT I56 T TFI0T &Ra 1.00 HHd TR u

Table-A

(Ordinate u)

Biserial correlation (bisr) Ordinates (u) for given areas measured from the mean of a

normal distribution with total area of 1.00

Area from the Ordinates Area from the Ordinates
Mean Mean

() (n)
.00 399 .26 311
.01 399 27 304
.02 398 .28 296
.03 398 .29 288
.04 397 .30 280
.05 396 31 271
.06 394 32 262
.07 393 33 253
.08 391 34 243
.09 389 35 233
.10 386 .36 223
A1 384 37 212
A2 381 .38 200
13 378 39 188
14 374 40 176
15 370 41 162

SIS Hh oo™
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TSI Aifeareht (Psychological statistics) MAPSY-502
.16 366 42 .149
A7 362 43 134
18 358 44 119
19 353 45 .103
.20 348 46 .086
21 342 47 .068
22 337 48 .048
23 331 49 027
24 324 .50 .000
25 318
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TSR Aifeareht (Psychological statistics) MAPSY-502
TG 9 Thif~deh STIUTA, 2 THETUT TS TERUI-TILWUT(Critical Ratio, ‘¢ test

and Analysis of Variance)

TehTS AT

9.1  SETEAT

92 T

9.3 Shif~dish 3TFUTd
9.4  Fr-udeor

9.5  wELor fersgmor
9.6  Zi-aTleteRr

9.7  HREI

9.8  SeqEl

9.9  TEHAHT o I
9.10 H=¥ T=g g=ht
9.11 ferermens g
9.1 YRATEAT

arTiSTen fogmaT | et o foredwor o fore wifteasht st s fomam Strar 21 @ifiereht st ST heret
31T, TSI QAT AR © GRS SATRel sl i o fou &€ Tl foram STrar @ sfees
R, e, Y, ferfercar s fe o Seies stere fosdwr us same & fag s
foart ST 21 AT o feremtefan g fafsr forsrit o Het S1ishel ol /ieh 37eh! | aitafdd ek
STh! QTR &Y S& TR ST 81 8T 3t o FoTg WReATeht o farfure forfera, St 21-advegor,
STEOT FeroQwoT, Shfdeh STHTA TRIETOT 3TTS 3 IUATT FohaT ST 8| AR Forfert o ATaR o
ISR ST Ue U1 o UH 3ATehed S | SRR fHetd! 8, S8 aaiagntes ae 1
T I TITS o AR ATk T IX AT TRIF el 2

9.2 I¥A
S $RTS o ST GH STEXUT [T, ShTT=eh STATd TR0 Ue 1-T0efur o o H SIehi STH
0| 6 TS o AT o GLTd HATT ST Hehtl foh-

ShTf~eh ST T BT 2

SR STINT el hld 2

A-qdieror fordt shed § T HehT IUTNT shel L 2
ShT{~<Teh STIATA TRIET0T oIt 1-qeor o st T 7= &
ST TersNUT SRAT EHAT € eI SEhT SUANT el hid 2l
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TSI Aifeareht (Psychological statistics) MAPSY-502
o  TERT fIo3N0T TR E-Tteaur § T ST el &
o TR I U F-uRiequr § o T B 2

9.3  Zhlf~deh ST

T werR o Q1 WWET o HeAwEl Y |rdeRdn i Sire STCT-3TerT foe gRT AT St R
FAICITI ST H ATATF T 3 TR 6 Bld & S (1) 1S 6HE T4 DI TE (2) TEnfH
Te qoT Rl aE (3) ve-awei-ud geg qUT AHeE-Hrel-ad G| He-arei-ad SHel i
JATHe §HE (Equivalent Groups) oft hed & aqer W—Wﬁﬂﬁﬂﬂﬁ (Uncorrelated Groups)
! Ta @g Wt FEd 2| T TR H HEAAMI o =L oh! HLhT 3 (el T HATER 1=
AT T H BIAT &, TSEeh TOMT Srat{-er el o Wik foreieil STo(e Wik Al o TR
EIEARS IR

1) S L T Ufdevit § HeawT=t hl AreferdT hi SAie-

STel 31 918 Tl GHEI o WEIHII 2hl SiT=l Tl Bl & el shll~cieh STTd GIeTor sht I feram
ST 2| $6 TIET0T o ST 31 HEHTAT oh 3= 1 ST GHa 3 =L ohl 7 A1 (Standard
Error or Difference or SEd or d) o faarfora s W S 9 I BT €, 98 shifas SIREIN]
FeaTdT 2l o/ TehR Ues geamm Y T Y e Swehl SD, | (N), 99T SE W faft
AT 2, 3toh 36 It U, 31 Tl shi forgaiardr ohY St 3ok HEqH 3=t qiT Grali-ed 37T
1 T S T TG Bielt 2

SHIfeh AT o W sh1 [Ie=HT 31k 3T T Bidl & IoTd T ST shl A A<
(SEm)s T T Bielt 31 f5@ Yepr & 310 wfest & 9 1.96 %1 91 (Value) HETaqUl 2ral &
teh ST Yo &1 HEAATT o6 S i HTefehell shi STT=l H shlf~cieh ST 1 W Bl 8, THL Isal
T STl ShTf=cTsh 3T 1 A 1.96 SEm 81 ST &, qel I8 WA {Aeles Wi 7 okt shif=aeh haetTal
&, HATToh 3Ta QT ITAQR oh HEAHTT T 3F=aX Toh QT Refer o Ugl ST €, Stelfeh U 37w
HANTST (Due to chance) a1 T, Tzt sl FfeT % HROT Icq=1 §HT a1 gl ST &l 2

FET T AL 1 A TS (SE, )T TOMT b1 SR ST SR o HEHHT o Ao (Al o 7
BId 8, 39 1 gfcastt o Hieh fa=reri o AT W SE, 3hl T Yoaed &9 © o sht ST Hehell 1

2) I IS TG AHET oh WEAWTAT o T Shi WrefehdTl i ST o TRUT-
o TS GHE o HEAHT shl HI (¢ T ATl
o I GHEI o 3= shl A e J1d HLAT
o I UHEI o HEHMI o 3= (Md) I 3= h A A (SE ) forwriora
o AT TAT SHlf+deh SIAT (CR) o H i T ATl
o T TR T FHT-FAHT H@ATHT (N1 qUT N2) o TR T IWRYh Td=IaT (d.f.)oh 30
! T LTI
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ﬂaﬁﬁmm(Psychological statistics) MAPSY-502
o YT 3 ATfcTerT H TraIf-erd Tadw=rdT oh AT (d.f,) W qeT forama o farfvr=T wawi o anefenan
1 S N
3T ITUH RN b1 T3 o Forg, et 5 Samewor fodr < @ 21 e seeh o & wwg
T T R

3qTeT 1-

Teh YAt 3 & faf=T Tehi o Sidfshan sheil- aremer gfafsham st (S.R.T) aT S=-TcHes
YTefshaT shiet (D.R.T) o WEHTT o T shT ArefehdT o1 ST o feTT 100 2797 (Observations)
STHT-3TAT foh| ST T o6 TSR Shietl o HEImTH, WTHeh forra o @t (N) e & =it &)
AT, T T TR o TTTshAT Shietl o HEIUHT § d1efeh 3= (significant difference) 8 ?

’ HEFA T fererer
YfafRaT A FT IR | GO0 shl G&AT (N)
M) (S.D.)
A. Simple R.T. 100 22 03
B. Discriminatory R.T. 100 25 .04
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TSI Aifeareht (Psychological statistics) MAPSY-502
TA- WA 1 H A< (SE,, )T §:

S.D. - .
SEm=;7~§—. (a8 sfagw #)
S.D. ‘03 02
ﬂgf SE 1= _1:"..-.. = =003
SRV YARRVATY) 10

VN V100 10
#IT F wrw Afe (SE,) #1 g7 4
SE,=+/SE, {3-}-SE,,®
agt  SE, or (a,)=+/ ("003)2+(-004)?
== 4/ 000009 4000016
 =4/-000025
| =005
%% aqma (Critical Ratio) &1 g7 :
M, —M,—0
o]

d

foqufi- T-T 1= o1 A J1d S H eHTcHeh 370dT SRUMcHe @l ol &I | T Tar i 2,
et HEFHTT =R (M) i &1 <@ ST 2| SHI o 3= H § 85Tk & 8 TReheoH T I
(Hypothetical Zero) 3T HIeT f&aT STTT 21 SATaaTReh &9 & Y1 % 9T 3 %1 I3 Hew &t 4 2,
TS R TANT I: BIS & faam Sirar R1 39 gomm:

CR. =M -M, .. = (102)
(OF
RE) CR.=22-25 = 003 =6
005 005

T Tad=TaT o 3197 (d.£) =100 + 100 - 2 = 198
198 o T o AN 9T GredehdT o T C.R. &1 TG IH:

59% g F TR =1.97
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TSR Aifeareht (Psychological statistics) MAPSY-502
1% T o TR 9 = 2.60

F&T C.R. T ITH 6 T A ST ST T | S5a e 2

HAd: Wwﬁaﬁw % iR srett ¥ @Tdeh 3T (significant difference)
G T 31T 7, 3TN 39 HHOT Tat (HeRtofia aftehed T (Null hypothesis) 3T .01 forgma & Tt w
3TEfeRd (Reject) ToRaT SITT 2, 31X 18T I HTAT 9T foh |mermer gfafsham shiet qerm sRTereh
fcfsha o TeaTT | Trefeh 1= o | ST 2

3IqTeloT 2 -

Teh HANESH AT (Adjustment Inventory) 3T 60 TSfhT F 50 TSI h! T 1T
3 YTHiehT & HEHH J A fore = o 7 €

e A forere @&
(M) (S.D.) ™)
[EER 81 52 60
SEED 90 6-3 50

SATEY T ASeh I ST o JTHTehT § H1efeh 3= (Significant Difference) 8 ?

T A= ! HHH-ANE (SE,) il Fefcrad o1 grar +ft 1t fofarm ST wehat 2:

o, 2
SE. - +E e W (109)
N N»
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TSI Aifeareht (Psychological statistics) MAPSY-502

(52)2 | (63)°
g T 5o

agt SE, (or ¢,)=

_ /2704 3969
=N "0 T 50
=4/ 4506+ 7938
=/ 12444
=1'1155

%2

C.R.=

81—-90 9
=2 77— 7 -=8068
& CRETmr Tz
=8 07 (& Ty« qF)
Tt d. f.=(50+60—2)=2108

108 d.f. T Eefehar o feTu 3Tra99s C.R. T A ;
5% foramEg & T =1.98
1% forama & s 9t = 2.63

& IaTET H T C.R. T 8.07 1 T SHIh M1 0T & 98 A &, 3Tqud Jgt
faRTeRtotiar afteheTmT (Null hypothesis) 3T 1% foram & Tt @ st&dishd (Reject) 3T ST R,
S I=T T8 AT 9T foh e o T fohal o ITHishi § @refeh 3fwat U T 8

EEEUIRE

T Sfg-Te0 § Aeihal o Ageh! o UTHIh! o WEAHH, W forarei o Iehl avalf-ad €

et 3 it 2

M o N
REER) 105-7 6-4 156
ASH 109-9 8-1 144

ATl J T&I ASHhH! I ASIHRAT & UTHIhRT oh T o Gra=e H o qiehed T i

TEAT h &, SAT3Y T AT ohl UIhed T Tcd 87

ad-

CR. =M - M,
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TSR Aifeareht (Psychological statistics) MAPSY-502

G4

2 2
G-| 02

Cqa = +
N1 Na
< B (6.4 . (8.1)
Tel o = J 156 = 144

40.96 , 63.61
156 144

= \J 2626 + .4556

= \,’ 7182

= 847

et cr. . 1099-1057 45
.85 85

=4.96 (Rounded off to two decimal places)
Tet d.f.=(156— 1) +(144 - 1) =298
298 d.f.9% TTdehar o feTt C.R. =T SR UT:
5% foa S TR W= 1.97
1% fargma & T 9t = 2.60

T AT W C.R. FT 4.96 T A ITUE A1 AHI § 98 (U ¢, IIq0a Jar .01 forems o &)
T RO TehetT (H, )t STefiehd R ST 2, T &1 918 HIHHAT 9T o6 fodl T g
T&IT o STEIR X AASh I ASTRAT o YTHIehT § \Teieh 3T ot | 317aT |

¥l T B S JaTeutt ot forar 2, IH UReheuT o Ty o STTAR 3= shi ATelehdl
hT q&0T (Test) fg-uefiar (Two-tailed) T&T ?, Fifeh T8 3= sht fewm ot Tum =i foham T @,
Tor fored Heda shadt 36T a2 ! faan @ for 191 wemmET 8§ wrdes 1=t ®, a1 Tt 2 39k fadia,
AR YTeheT T 3T Uh-Y&f (One-tailed) ft &1 Thar 2|
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TSI Aifeareht (Psychological statistics) MAPSY-502

9.4  Zr-udieror

E1-FUTA hl AT T8 T8 S5ef0THO TTHE (W.M. Gosset) | T2’ (Student) THe UATH
(Pet name) < |TY & 1908 H foharm g 0T & E1-0diequr ot “€e=e &1 ATHeh IUATH o 419 §
ST STTAT 81 39 ST 3 TRIE0T 3BT SRANT BIE SRS o foTg &t ueha Team a1 S foremeff &
379 ferfe o TR 3T adieron § U DS STTeha! ohT T ohd 2, 37T T UE g &qu7 oh1 Greler
fermeff & &) wear 2, get swor & 3 feremeff o1 wietor off el Sar 2

HIHTRIA: “t” Teor a1 Jredi o offel o =X ol |referdT ol STi=l i T Toh Hedaqul
TeIfcTeh HReTehT & ok SEehT 379 9% T8l & Toh SHeRT JART Fth HTEAT o ST=IT shl ETefehdl shi
ST & B ToRdT SITAT 81 TEiarehdT i I8 g Toh SHeRT SRINT 3T HiReehia forfert - foemed
3R (Peroson r), Point-biserial r, e =T g T (rank-difference method) 3A1fg st
TrefeRaT Sl STfe e | ot forarm STTaT 2

1) ShTf~aeh ATATA Tfterur qoum 1-udteror 3 ora-

i) ShTl~cieh STIUTA IO T STFNT IR 31 S THE! o HEAHTHT o =L 26l Trefedl shl i<l o
foru foram stra 2, Ster foh t-veror sh1 SoRiRT & 1 THET ok HEAHIT o ST bl Arefshar i
Sit=r 3 fore ferarm St 2

ii) SRTTTeR ST o T 3 TTefehaT shl SiTel TqwIdT o ST TX T AT - FaT ST
T BT, W] AT F A (Value) 3T ARt Al S Srafud Taae & st /o
ToRaT ST &1 STeT Sord=IdT 3 ST shl G&AT 30 U A Bid &, de W feurfa & UET vt strarwaes
24T 2, T S I ST 10 A7 10 & +ft 7 Srclt 2, T YET BT AR off ek it 2
QAfep ShTf=ceh ST shl fora=mT o ToTq TET AT 1wk 781 BldTe, Fifeh shif-<eh STAT
o T shl TUHT I SIS Rl H & shl STl @, fSrehl €@ (N) 3fereh 8 o ot foffvreT
TIAT o ST o feTT ShTf-<eh ST o T TT: U ¥ &1 &d 8, W] B1e Tfaewn & fafie
TIAAAT o AN U AT oh [T -0 (t-value) SSHT-3TAT BId 2

iiii) STf~eh AT 7 (C.R.Value) o AT AT T SEm 6 70T # Fwatf-erd W=l =l &
T Uh-Ueh ohl ST SHT 3T SATETIH 81 BIdT 2, T 21T shl TUHT H UHT AT S5l
AT TIAT 2| SHeRT &I 0T IT & Toh Shlf-<oh STATA i MU & Siferamtt # ot Tt 2,
3T &1 W S.D. AT SEm =T AT | | T §&AT 92 ¥ S.D. AT SEm I A W IH: FHIS
TS T TSdT @ STelfoh Bie Ufdexi H ST hH Bidl & 36 hI0T Y | hl 6T g AT HeH
W 3EHT S.D. % TH T I9TE Il 2l

iv) -0 BRI t-value ST TUMT C-REAT TUMT & SATH&ATRT S8 WA BIell 2l

v) Tafsre Tad= o ST 0 21 o A -9 B & AR Shil-oh ST o AT [ d.f.
o g Tl O € T R

2) ST-udAIoT Sk TUHT-
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TSR Aifeareht (Psychological statistics) MAPSY-502
AT (t-value) JTd L o 17T, T FAT b1 START A ©-

WId
e t=
(<12 2 [ N
2(11 + 2(12 N1 + N2
Ny +Ny—2 N; Ny
. AN o
Md
. t=
-~ o —~
551+ 585, N; + Ny
Ny +N; -2 N; Ny
. - -
A
e t=
[ =2/, - OL)Y (557 /Np) - )
N;—-1 N.—-1

1A A A H IUUH A1 T 6 GAT 3BT AT TR ST &, e SUUTH =1 €N | & e
T e AT T S GoTeTsieh aid ol

t-H (t-value) 3T TUFT o & G hl ATEAT:

M — M
2(112 + 2(122 N1 + Ng
Ny +N;-2 N; Ny
Selfeh:

M, =Yscl Uidest o1 ATE
M, = fdest % are

t=

Yd> = Uget Ifdast o UTHiehT o 79+ Heu o forerei o 9t (squares) 3T AT
My =M, T M, 3T 3T
2d,’ = THCNIER! o STHThT % 3T HEWT | forereti & &l (squares) 3T 30T
N, =g ¥fee i g
N, =gt yldest =t we

7et O0VEd,> + 2d,2/ NN, — 2 T g ST HfaRn (HHRT) 1 6w Hieh foee
(Combined S.D.) JTa fohaT TTT &, T T—T SE,, 1 9 2

Gd =S.D. comb. ’\/ N1+N2/ N1N2
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TSI Aifeareht (Psychological statistics) MAPSY-502
3STEYT 4-

mﬁlﬂm?ﬂﬁf (Immediate memory)EETWQﬁW@ FHeTh 10 Q'lschia loa”s‘%ﬁﬁaﬁﬁm
T 3ok giemy A= fed w3 )

IEeh! Shl ATCERTTCToh T T TR 705|6|5]|6[6|7]9]8]6

TSRt ST ATehTieTsh T AT forear 706|589 (8[8]9]6]9

TET ST 4 R qitehed T (Null hypothesis) 3T ToT 3R] SIdTgal oRIT STe=ehl]
T UleReTHT 8T T 87

gd-
Group | Group

A B d, d, d;’ d,’
7 7 +0.5 | 0.5 25 25
5 6 —0.5-1.5 2.25 2.25
6 5 —0.5 |25 25 2.25
5 8 —1.51+0.5 2.25 25
6 9 -0.5]+1.5 25 2.25
6 8 -0.51+0.5 25 25
7 8 +0.5 | +0.5 25 25
9 9 +2.5 | +1.5 6.25 2.25
8 6 +1.5]-1.5 2.25 2.25
6 9 -0.5]+1.5 25 2.25
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TSR Aifeareht (Psychological statistics) MAPSY-502
2X,=65 | XX,=75 2d,>=14.50 | 2d,’=18.50
M, = 6_5 M, = E
10 10
=6.5 =175

t-3TJITd (t-Ratio) 3T &:

Mj — M2

2{112 + Edgg N] + Ng
Ny+N;—2 N MNs
1450+ 18.50 || 10+ 10
lo+10-2 10 x 10

Asl t =

- 1 = 1.66 (3 SIHAT qF)
.605
T&l, Degrees of Freedom = (N, — 1) + (N,— 1)
=(10-1)+(10-1)=18
18 d.f. 9T Frefehdl o foTq t T SATevareh A:

5% foama s s =2.10

1% forama & Tar ot = 2.88

S I3TET0T H WTH ¢ 3T T IR M1 AT § SIgd 4 €, 3T F81 (HUehtuiia qiereaHT acd
2, 31T Ig WHHT 92 foh gkt 9 TIgiohat o dTeshiicTsh Tfd o foredm & wrelen of=at 21 2

3IqTal0T 5-
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TR ATReTehT (Psychological statistics) MAPSY-502
EICECIN (Span of Apprehension) % Ueh 31T | SF Hehr (Faculties) % WTAT <Rl fotdT T
A UHE § AT HehTd qT B FHE H I €T o6 BT 91| 37k sirg-forea e o uitors = o
L

Group A 81101919 |8 |10 7 |11 7 |11

Group B 101121310 9 |12

FEIIFAT 3T AT § Rt afehedaT (Null hypothesis) 3T THT sl 81 SraTsd
AT TR ! SHUAT (Assumption) FT&T BT AT (Acceptable) 22

-

Group | Group
A B d, | d, d? d,?
8 10 -1 | -1 1 1
10 12 +1 | +1 1 1
9 13 0 | +2 0 4
9 10 0 | -1 0 1
8 9 -1 |2 1 4
10 12 +1 | +1 1 1
7 ) 4
11 +2 4
7 -2 4
11 +2 4

N,=10 | N, = 2d, =20 | 2d,>=12

2X,=90 | XX,=66

M, =9 | M, =11

t-3TJUTd (t-ratio) =T -
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TSR Aifeareht (Psychological statistics) MAPSY-502

M — M

—~
(112 + (122 N, + N,y
Ni+N;-2 Ny Ny
.

9-11

/"
20+ 12 10+46
10+6-2| | 10x6
.

Ted.f—(10-1)+(6—1)=14
14 d.f. 9T GreferdT o oI o7 SATar9eeh t 9
59% g F T =2.14

1% forameg & T ar = 2.98

T ISTET0T H TTH t T A 5% orame S ot |refeh §, g 1% foramd o T ot arefeh = 2
AT T Rl TihedaT ahl 5% forame o X Ut 3TEefehd fohaT SITaT §, 37 T 98 |1
TS foh Shell Gehtar qT g Gehrar o BT | aer-feed® (Span of Apprehension) & Jfe @Teleh

ST @ | 3T 2| TH TohR STEIIha] shl TIeheTHT a1 5 TTaerd [ o &t 9T S=fiehr Iy
(Acceptable) ENE

3) HrsIt-erd IfdeeT & TE|MT (Means)shl TTOMT fohr formT el STHient (Scores) & TR T T
% T 3T TUMET-

STeT 3Tiehe B BId §, T H&AT (N) FH (Small) Bt 8, 37 fafa & t 1 49 10 = &

foru frrmferfiaa ot +ff glorersiTer & 2
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TSI Aifeareht (Psychological statistics) MAPSY-502
_ Md
S51+585; | |N; + N4y
Ny +N;—-2 || Ny N3
Sfafeh SS, = Sum of Squares of Group |
SS, = Sum of Squares of Group 1
@SS, =2X,— (ZX)/N,
SS,  =2X,— (Z2X,)N,
N, = N of the I Group
N, = N of the II Group
M, = Mean of the I Group
M, = Mean of the II Group
M, = Difference of M, and M,
SETET o {oTT T t o GBI 3TN o SATehsi (Data)eh! & SN H AT TRIT €
Group | Group X,
8 10 64 100
10 12 100 144
9 13 81 169
9 10 81 100
8 9 64 81
10 12 100 144
7 49
11 121
7 49
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TSR Aifeareht (Psychological statistics) MAPSY-502
11 121

2X,=90 | 2X,=66 | 2X,*=830 | 2X,’=738

N=10 | N,=6
M=9 | M,=11
e, M, =11-9=2

SS,  =2X.—-(ZX)’'/N,

=830 — (90)*/ 10
= 8308100/ 10
= 830810

=20

SS,  =2X,—(2X,)*/N,
=738—(66)*/ 6
=738 -4356/6
=738 726
=12
STH SS, TUT SS, o A sh & H T 1T

2

20 +12 10+ 6
10+6-2 || 10x6

2
32

16
3 60

64
105
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TSI Aifeareht (Psychological statistics) MAPSY-502

Tt oft gftoms ot 31TaT R, Sifeh gt 32T Gt 2 H AR 2

t 3T 7T Tk e farfer g oft Jra foram ST wehat © SiifeR TdetTRa TR oft 31l Wi 21 38k
ST

o

NELA

l XN - (M) (55 Ny) - )’
J N -1 N, 1

39 Tarfer g oM o 9T ST T /9 IR ST, S foh Ut g1 forfRr & 1 81 g9 AT
foferart o et foifer tferer glaramses &, Fifeh $8eh ST § TUMT T (calculation) F-1R
T H T ST @ Fites Werm fafer st Swain St feurfr o weet Tea 7, Safen ST |yg o wea ™
AT T T 3ATd &, A S H 3Td &, a9 d, TT d, o A1 oY Sxmieta § SR S 369 TT0MT
1 13 a1 SR t 3T et farfer o ST 5 oft SS, T SS, o | ST fehTe Ted &, 0 t
%mmwﬁaﬁmﬁﬁﬁwﬁ@?aﬁémﬁm%ﬁwmw t%m
ST A ohT ol forfer g1 safereh 3wk Tt 2

9.5  TERuT fayEor

Analysis of Variance EH%‘:T%EOIWWTWT%W 2 ANOVA @tmwﬁ@asﬁa%w
& TSTeeh ST STTerehll &1 A1 a1 § 3ATRreh SHE o Il o =L shl Grefehel shl Sire hLdT 8| 360
farfer st T TeheR 3T, fSR (R.A. Fisher) ST foram mam, formai 5@ farfer st srimr i
gl STTEE | fohan) et ST, fBe” (R.A. Fisher) & 7 | 374k fawy sft.gsq,
T (G.W. Snedecor) 3 38 TH U (F-Ratio) a7 T, TI&0T (F-Test) ft a1

STEROT fersoreor farfer st ST ST 39 feerfal o foram ST @ ST o T qeTeneh SRl |
T fafiy=r erfsforame o1 srearm st €, 9T I8 vat T =Ted ® ok @ fafir erfsrforament
& TVTa] o SHIOT HETHHT H HT9eh A 87 39 T THL0T Tarsguor, S-90eTor o &1 Ush foehfed
w9 2| fafirT aifterht fagmr 3 Stom-31om alient & gewor forsgmor st aienfyg o 2-

BIET (Ferguson) 1981 & AN, “The analyisis of Variance is method for

dividing the varriation observed in experimental data into different parts, each part

t

assignable to a known source, cause or factor".
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TSR Aifeareht (Psychological statistics) MAPSY-502

Mandenhall - Rormey (1973) & AR, "Th g g Ud U 97 Ueh g 3R
A ARETE! o HEd TUITcHe: LS TRHATOITCHe: HFaleHl shl @IS o foTq SATeRfcad |qrr=r
SIS T STETT fersdwor hed 81

Stratton - Hayss (1991)%3133:”'(, “ogLor fersor ush Giflereha wfshan & fomeh g o
Terertfic foram ST @ o SRl o SITHieh Uk gt o T @ am =il

1)  TERoT frspuor qut A-udeuT § ara-
et fersgeoT, Fr-udietor o1 € Uk aie O fkfira ofit forga w9 21 " forawor § Sef

T E1-G0eT0T & HTETH S HEIHT] o STediid oATH =L hl GTeiehdT ohT STEII hid o, el TeL
forseheror o Hreem | &9 W1 ff AT i W S1freh gl o Hed SATH S ohl HTelehdl T STeE
A B 3 AN 39 AL o ieaehia frsgeor # A-advaqor b1 +ft IUHRT o Tehd § AR o THET
o AT o AL Shl AT ol STl o TA o= 2T (t) T BT 20T, TSrerel STverehett shl S2TeT 0
T SR

2)  TEvr e T TehR-

TET0T ToroW0T SRl Eod= =T o STTYR U &1 YHT H S1eT ST -

i WTETOT TRt e

TH YR o JEROT T80T ST AT el BHaT & ST Ufiast oAl forei Agfeseh (randomly) &1 &
forell 58 Tadmrer o SATeR O oS oet o g1 811 =ifoh 78T T afiefhtoT sht STeR Ueh & &
T BT &, 7d: 8 Teh AT TEror fersgeror (one way analysis of variance) oft T STTT &1 |TEmoT
SThTL o STELOT forsef o1 H T[T SO0 i 3t Gl | H SIeaht frswoT fohaT SITefT &-

1. STel J8T (Between or among Variance)
2. AT JELT (Within Variance)

SITE STEILOT 21 |HE o S ol STEeoT i el STl 2| I Teh UHT 560 & fored wvit aoei o STeiehi
o STTYT 9T SITH TTe § eish T o ATe ol Y=t 3T 7aT <t ) Seish 98 | U ST AT
SITHTeRT 3T STE T=TaT T T o HIaT T SERT (Within Variance) ¥t &gl SITAT 21 Sie
TR 1 TET (Variance of SD2)3TCHT-3TTHT T ik T 3 At TEX0NT b1 S7Hd 1 fopan
ST @ 3 36 374d 1 9@l o Hfia¥ 1 T80T (Within Variance) F8T ST 81 dTaT SER0T
(Between Variance) dT 3T=1{eh T8 (Within Variance) & SREIN) HI TH 39T (F-Ratio)
el ST o TSreeh 7 2

F = Between Variance

within Variance
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TSI Aifeareht (Psychological statistics) MAPSY-502
ii. et ITTUT frsywuT (Complex ANOVA)-

3 TR o THLOT fors300T ot ST el fohaiT STTaT ©, ST SAISAT ohl 2 AT &1 § 3Tfereh Taa=T =X
% SATIR W 3 AW F ATG=a% (randomly) & & AT e feam 1w &1 =gt W afiemor 2
AT o & ATIR BId & ST SfehToT o hH & ¥ a1 AT BId & d 38 Two-way ANOVA
FEd & I foh Tffertor o i T8 AR B @ a1 39 Three-way ANOVA F&d 2l Q'HW%
YAITcHe 3Tferehed (Experimental Design) I T ATTHT FHad %mﬁﬂ@w (main
effect) % STt 31=: Toharm e (interaction effect) <hT oft fersgwror fepar Strar 21

3Gl 6-

AT fAfSTE for A1 SRITTehe Eia <At UTsham o ST T ST oF TTE Shi ST ohiAT STedl
® I-T W TN STATE T & T AdT © A, 3 A, 38T TR I0T o 9 &R AaT © B, B,
qAT B, T A SANTICH ST 2x3=6 BTl A fAT SonTeral Fi8T 08 12 TSy ol 8 317
Tk TR AT 2-2 YIS TGk & & STafed o <aT & ael 3 Riefa § arfeterr
2x6 T3 TR @ B, S Iedes TS o ©i@ st fvared o wHieh s ot foar T R

IO
Bl B2 B3
A" AL 4 6.6 8.9
A2
3.4 5.6 78

T W B,, B, YT B, % THTH sl hTetd THTT (Column effect), TUT A, T A, & JTT
=1 Raw effect 8T 1T 8 37 &1 AX8 o YHTe i T&A THIE (Main effect) 7T Raw T Column
o T TS T 31: T5rarm srvima et STt 2

iii. et fersyeoT 'ﬁﬁl’%ﬁ‘ﬂ_\ﬁ arfinrg (Basic Assumptions in Analysis of Variance)

ST fersgr 7 e w9 § fe wer stfvare ffea g 8-

o = R 7T ufcest s Ao Y S Arelt foRivar SHEEa § yewe ®9 € fadia gt
Bl

o fomr ST @ widest st = foRaT T B, 39 SEEAT § TEer g9Sid (Homogeneous)
BT =R

o T T G Ue & SHEEAT € BT 91|

o TN SN T THTE ANTTcH BIAT & THIAT TELOT ahi forrford s feam Sirar Rl
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TSR Aifeareht (Psychological statistics) MAPSY-502
o T H TEd- RISTUT ShT SRINT fohal 1T &1l

. EU e § g ferer g Ry

. Wﬁmmwm (Random Sampling) TR 9T Tk T &)

iv.  TEROT TAR90T (ANOVA) 1A i o H&d TUT-

STEROT T W T i o foTe Tt =RoTt o SRT 3hLd -

o MY (Correction)- HNEH JT A o 7T Tvft FHRT o STHIERT T AT 1A FAd & HIT
ST A ohteh el AT (N) ¥ forrira st & 8

- C=(QX)N

(N

o TR I ST ANT (Total sum ofsquares)-mﬁ?l'qcﬁ%wm%a’ﬁaﬂﬁﬂﬂﬁaﬂﬁ
o TTd @il S ok AT H § HEEH i 9T 4d 7

Hff- SStot = (ZX12 + X12 + o X22 + X22 ..... X32+ X32 ) -C

3 a@ﬁmm%aﬂﬁwaﬁ (Sum of Squares between Groups)- 3G <07 o A=A
HUE! o STHIhI o AT o o1 ohi 36 e o N Foriora ot feam Simem & A1 e |eft mmeer
AT H § C % 5T T ST 8-

¥I- SSbg = XX /N, + 2X/N, e~ C

J ‘él'ﬂ\%xf o T=IA AT T AN (Sum of Squares within groups or Error Variance)- 8 <07
o6 ST FHE ST o AT H © FHE! o HE S o AT hl T feam STt 2

¥3-  SSwg = SStot - SSbg

o TEOT fsIwOT it AR ATfoTehl- SUXTH TUMTST o 9T One way ANOVA & fofe et
ATfeTehT shT f3aior shed 2

THIUT SR Ed AT o6 3 I ST AN HEIH 1 =0T F Level of
Significance

Between

<{07-3 K-1 2 +K-1 (a) a’b 0.05-0.01
group 5
Within <{07-4
N-k 3+ N-K (b)
groups
I N-1
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TSI Aifeareht (Psychological statistics) MAPSY-502
v.  SEROT Tasguor forter g Tor-

3IqTalol 7-

T dTeshiicrsh Sfd (Immediate memory) % TEOT H 21 STCTeh! 3 3T % SATUR T A gl
A, B a1 C & fareiforer foram mrem weror & wmw 3o 3ih A= 3 T 2| Sraned e et oy
TR T AT g Teh-38 o Arefeh &9 § i € 2

e A e B e C
3 4 5
5 5 5
3 3 5
1 4 1
7 9 7 2 X=96
3 5 3 N=21
6 5 7

DX,=28  2X,=35  2.X;=33
N, =7 N,=7 Ny =7

gA- (A)  HEEA = (2X)/N
=(96)2/21 =0216/21 =438.86

(B) 98&d T T AT (Total Sum of Squares)

=324 54324 1 47432467 +4 "+ 57432+ 4+ 52+ 5745245457 + 1472 +3 47— C
= 9+25+9+14+49+9+36+16+25+9+16+81+25+25+25+25+25+1+49+9+49— C
=518 -438.86 =79.14
©) FIT@ o e T T ohT AN (Sum of Squares between Groups)
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TSR Aifeareht (Psychological statistics) MAPSY-502
= (LX)P/N + (LX) /No+ (LX) /Ns - C

= (28)*/7+ (35)*/7+ (33)*/7— 438.86
=784/7+ 1225/7+ 1089/7— 438.86
=3098/7 — 438.86

=442.57 — 438.86 =3.71

(D) FI'H@ & T T T ST AN (Sum of Squares within Groups)

= SSt()t - SSl)g
=78.14 — 3.7 =75.43
Sources of a.f Sum of Mean Square or
Variation ’ Squares (Variance)
Between Groups 2 3.71 1.85
Within Groups 18 75.44 4.19
Total 20 79.15
F = Mean Square between Groups

Mean Square within Groups
1.85 =0.44
4.19

d.f  Between Groups=(K-1)=3-1)=2
d.f  Within Groups (N,,—K)=(21-3)=18
5% T O ATRAT o fOTT FhT A = 3.55
1% T W Aredehdl o fIQ F %199 = 6.01

I SHET H F 31 W S0 o T ST ST O AT 7T STk Wl § 98d A ©
HATH TEQ T H Ui qitereaT 9 8, 31eiq i1 9el A, B q9T C o STeteh! | |l
AL &l © TUT T SATcTeh Ueh & GH{Y T i eee 3 & &

3IqTaluT 8-
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Jhg-dod (1.Q.) % YR T fawiisid @&l A, B, C @1 D & SH-TR (Span of
Apprehension) T Teh Teqor foam | W@%Wﬁﬁa@%l o T e &
TR T AT (a1 H1TIT, Foh T WHET o HEAHI H A1efeh =L & 2

I A I B i C e D
9 6 4 5
7 6 5 1
8 9 8 4
9 7 6 2
7 4 2 3

DX,=40  2X,=32 2. X;=25 > X,=15

> X =112 N =20

BA- (A) ®IMEA (Correction) = Xy
N
= @ 2
20
= 12544 - 62722
20

(B) Total Sum of Squares (SS,,,)

- (X12+X1+"''+X22+X22+---+X32 X32+---+X42 X+ 4X,? an) -C
SS,, = (947 ... +4>+27+3%) — 627.2
=742 -6272 = 114.8

(C) Sum of Squares between Groups

= (XN, + (2Xo) Ny + (22X5) /N3 HX,)/N,— C
= (40)%/5+ (32)/5+ (25)%/5+ (15)/5 — 627.2

=1600+ 1024 + 625 +225  627.2
5
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TSR Aifeareht (Psychological statistics) MAPSY-502
=3474 6272 =694.8 —627.2= 67.6

5

(D) Sum of Squares within Groups
=SS, —SS,,
=1148-67.6 =47.2
d.f Between Groups =(K-1)=@4-1) =3
d.f Within Groups =(N-K)=(20- 4)=16
(E) TET-fersgor (Analysis of Variance) —

Sources of df Sum of Mean Square or S.D
Variation ’ Squares (Variance) o
Between Groups 3 67.6 22.53
Within Groups 16 47.2 2.95 1.72
Total 19 114.8
F = 22.53
2.95

= 7.637 = 7.64 (Rounded upto two decimal places)
Grafeerd Sad=IdT o 3191 9T GrelehdT 1 3AT9deh 9T

5% TLIYT=3.24
1% T IYC=5.29

ST SIEIOT H AR F 361 A &R 1% 9 ATl o fo7g Aremass 717 § o A7 ¢, 37aua uE
Rearfer 7 frertoliar afehedaT sTeaiehd (Reject)aht 3t SITdT & ST 9-T 36 I&T0T § I8 T98 & ST
2 for gfg-afod o mer X formrfor wvEl § e -forear & wrefes ®9 & 31 @ § 3T 7, 3R
AN 39 T § foramd =1 & 1% R

vi.  TERU-fIYNUT (Analysis of Variance) SRT Ug-TFaf-ed 3iiehgl a1 WHEl &
HEIHTL oh TR hl THHAT shi ST

37e T S THET o HEAHTAT 3 ST} ohY TrefeRar ot Siter oY TRl 8, F STeg-E-ad o g @
TR ol foRE! o SR T HE-AFaI{-4d BId &, o 3ok HEHTT oh 3= shl ATeehdT i ST F-
T (F-Ratio) ST i TReTaTeies sht ST Tehel! & Welt feurfr & weammi o 7=t ot emefehar 1
Stter < o o oy o S it R, fSE Two way ANOVA 6T SURIHT forarm T 21
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TSI Aifeareht (Psychological statistics) MAPSY-502
331807 9-

WW%H’H@@?[&W% T e Wﬁﬁﬁlﬁ%?ﬂﬁ (Auditory Immediate
Memory)%TE%‘JﬁWﬁﬂTWI Conditionl Hﬂﬁw&ﬁﬁﬁ@m ey & meft
AT Condition2 Wﬁ%ﬁﬁﬂﬁﬁ@%%ﬁﬁl T Reerfrt # SRt ATcRTfoTeh
ST ST o et ot o foarm TR 21 F-31aTa o ST oX 1 shifSTg, 6 T STwferit o v
o SHIOT ST TeerforalT o HTefeh 1=t HATAT 82

SEAINED Wﬁf 1 fodT (Span of Immediate Memory)

Subjects | A B C D E F G H I J

Conditionl:| 7 9 6 9 g8 10 5 6 9 11

Condition 2: 5 6 3 2 4 3 5 3 7 2

dd- Conditions

I 11 Total
7 5 12
9 6 15
6 3 9
9 2 11
8 4 12
10 3 13
5 5 10
6 3 9
9 7 16
11 2 13
2X,=80 | 2X,=40 2 X=25
M,=8 M, =4 N= (N, + N,) =20
A. e - Xy = (120)
N 20
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TSR Aifeareht (Psychological statistics) MAPSY-502
= 14400 = 720

20

B. GHET a1 ohT IAT (Total Sum of Squares)
=X+ X2, +X, +X,)-C
=(7*+9 + ... +7°+2)-C
=860 — 720 =140

C. SNSRI o TETHMT o WET ST a1 T (Sum of Squares Between Means of Medicines)

= (2X)YN, + (2X,)YN, - C
= (80)°/10+ (40)*/10 — Correction
=6400+ 1600 720
10
=8000 _ 720
10
=800—-720 = 80
D. ferenf¥fart o we ot o1 2 (Sum of Squares within Students) —

= (X X)) + (X +X0) (X,;+X,)> — Correction

K

= D [(12)* + (15)> + (9)* + (11)2 + (12)* + (13)* + (10)> + (9)* + (16)* + (13)*] — Correction

= 1/22[144+225+81+121+144+169+100+81+256+169] - 720

= (1490) —-720
2
=745 -720=25
E. ferenforn qor siwfern it srafsran (Interaction)a? ST ST BT AT (Sum of Squares due

to Interaction) —
=140 — (80 +25) =35

F. JoRur-fersgeor (Analysis of Variance) —
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TSI Aifeareht (Psychological statistics) MAPSY-502

Rgurces of d.f SS(;‘I}‘;&‘; (Variance) | S.D.
Between Medicines 1 80 80.00 20.56
Between Students 9 25 2.78 0.71
Interaction 9 35 3.89 1.97

Total 10 140 86.67

9.8 WiReTchIA dATleTehT

A-arfetent

STefoh d.f. 24 8, 9 2.06 T t T 71T .05 Toramer o T o greles 8, 99 2.80 1 79 0.01 forama
& T ) 91l 2

Degrees of Probability (P)

Freedom 0.1 0.05 0.05 0.01
1 =6.34 =1271 | =31.82 | =63.66
2 2.92 4.30 6.96 9.92
3 2.35 3.18 4.54 5.84
4 2.13 2.78 3.75 4.60
5 2.02 2.57 3.36 4.03
6 1.94 2.45 3.14 3.71
7 1.90 2.36 3.00 3.50
8 1.86 231 2.90 3.36
9 1.83 226 2.82 3.25
10 1.81 223 2.76 3.17
11 1.80 220 2.72 3.11
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12 1.78 2.18 2.68 3.06
13 1.77 2.16 2.65 3.01
14 1.76 2.14 2.62 2.98
15 1.75 2.13 2.60 2.95
16 1.75 2.12 2.58 2.92
17 1.74 2.11 2.57 2.90
18 1.73 2.10 2.55 2.88
19 1.73 2.09 2.54 2.86
20 1.72 2.09 2.53 2.84
21 1.72 2.08 2.52 2.83
22 1.72 2.07 2.51 2.82
23 1.71 2.07 2.50 2.81
24 1.71 2.06 2.49 2.80
25 1.71 2.06 2.48 2.79
26 1.71 2.06 2.48 2.78
27 1.70 2.05 2.47 2.77
28 1.70 2.05 2.47 2.76
29 1.70 2.04 2.46 2.76
30 1.70 2.04 2.46 2.75
35 1.69 2.03 2.44 2.72
40 1.68 2.02 242 2.71
45 1.68 2.02 241 2.69
50 1.68 2.01 2.40 2.68

SIS Hh oo™ 148



TSI Aifeareht (Psychological statistics) MAPSY-502

60 1.67 2.00 2.39 2.66
70 1.67 2.00 2.38 2.65
80 1.66 1.99 2.38 2.64
90 1.66 1.99 2.37 2.63
100 1.66 1.98 2.36 2.63
125 1.66 1.98 2.36 2.62
150 1.66 1.97 2.35 2.61
200 1.65 1.97 2.35 2.60
300 1.65 1.97 2.34 2.59
400 1.65 1.96 2.34 2.59
500 1.65 1.96 2.33 2.59
1000 1.65 1.96 2.33 2.58
00 1.65 1.96 2.33 2.58
9.9 |

Shlf~deh STUTA TeI0 T ITANT IH HHY foRAT ST & ST < fg WHEl o HeAdHI o sfi<l sl
TrefendT T Sire T Bt 8l o YRR e memmT Y fergear i S 3Eeht SD @@ (N),
T SE T 13t et 2, Siep St IR & 21 gegu ™1 shi forgaiar st Sirer 3ok Heq| M 3Tt
(Md)T SFaTfeerd 3= 31 HIeh FfE 0T SATeT It 21 hifedieh STuTd o W1 hl forer=mr Stk
It TR Bt 2 T TehR & 1= AfE o Wt gt 81 - wleqor 1 SR W B SRS
ofter e <hl @Tefehell sht ST o foTT fofarm STt 81 36 oot ot TfdTe Ssc0THO THe (WM.
Gosset) ST ToR3T 7T ITT: 38 TehI o GLI&T0T okt ST forenfofa grr &t forarm Sirar &, st s
T 39 Toremeff o1 wieror oft e STTaT 81 TEEoT fredwur BT yiquTeT It STROTORYR g femar
TTRAT| STEROT /=0T Uk T WiRereh  fofer & forreh T Siraerdl &1 am &t § SAfees |vg! o A
o TR 3T TrfeRdT T ST LT 2 I8 TEAq: a1 TR T BT 8- T, TS SET fepsdwor ugt
O St ST fersgo
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9.10 vrsETIAT

RTT~Aeh ST (Critical Ratio): 38 &1 o 3= al oIg GHE! o AT o 3= b
AT ERT AT AT AfE & TS ST o ST 7 STH 2T 8, F8 Shfedeh ST et 2
S-THEIT (t-test): ZT-TRI&T0T AT 21~ STUTT ATead H S AL o6 =L TAT 36 =L 6 AHF
& T Teh ST el 2

T, JTUT: STET ST (between variance )Tl 37Tk SERYT (within variance) ¥ STATd
I TH AT (F-ratio) Fal ST 2

AT TEXT (between variance): 38 ST & S=q7id T HHRT o ATHISh oh STTET 9L ITH
e | ST g o HTed ol o BT ot =it 2

ST=af¥eh TEROT (within variance): Wﬂﬂﬁ T YR S ool ITHiehi oht 3ited fafsmrar
T Tk TE0T T ST

9.11 TIHCATHA ad TH

1) TSI STERIAT § YTk g fohe JehR % &1 87

2) TorE YT o W=l o HEAHTAT o ST shl SHre o ToTQ shTlecieh STIATA ST TN foraT STTe 8
3) SRTf~<Teh STTATA T 6 AT 82

4) A-u1&10T FHT FAT el FHAT AR

5) Er-udieror o forelt Uk €1 1 fetfay

6) I-uTeToT BT SN | Ty foha femam|

7) G S 6 ANT HT G FT 22

8) HWEI H SATH WEAWIT o a7 ok ANT T G T &7

9) srereor forsgwor farfer o wifrTash i 82

IR 1)FIIR ST H AT fien TE Ted: o JoRT o B 2

a) WS S TUT DI U
b) AR waE ot frafera @
c) HE-HFI-Ud G qUT 3THE Gl T

2) SIS FHE o WIqaRT o HEAHTHT oh 3= 3h1 ETefahell oh STl o [T ShTfwieh ST shT ST fehalm
ST R

3) ShTl=<teh STATA T F3-

CR=M,-M,-0

Od or SE,4

4) Er-oeTor T RN 30 T foRAT ST @ ST Widgst s SRR BT 8T 2

5) &1 adieqor 1 -
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TR ATReTehT (Psychological statistics)

MAPSY-502

6) - TTeToT hT Ee ToH STANT Sol-THOTTEE (W.M. Gosset) ¥ € 1908 H foraT |
7) G S o6 FNT hT -

M; - Ma
2 2
2di* + 2dy Ny + Ny
Ny +N;-2 N; N

SSit =

8) TSI H SATH HEHTAT oh ST o AT hT G-

9) ST fersgwor ferfer 3 Wit aTeeh Uw-Soe] e 2

SSy

9.12 TEW T Fet

Anastasi, Anne, Psychological Testing, New York : The MacMillan Co., 1954.

Garrett, H.E., Statistics in Psychology and Education, Bombay : Vakils, Feffer and

Sinons P.Ltd., 1967.
R THO (1999) ST AT TRIET0T Te 19, TOMTE AT, 3T

&, 30T FHHR (2002) HAITH, qwTSTRTE a1 e # |iftersh, Aeiedt e FHFot, qeT-

8l

U, T, 6. (1994) Hifeehl % Feraw, forie T&de Hiet, ST

TSl sffareqa (2003), WAIfagH, e qor sueRmE ¥ "itesha faftmt, didtere

TAH ™ FTavs, feee

9.13 TAa=ameass a1

1. ST foredwor fore shgd 21 T-aiequr i SreRuT fors3Nor o sher Sswe] st ISt shiTSiq)

2. TH FHET S 10 ASHh q9T 10 ASHAT W Ueh qreqor fopam mwm, forent uftomm = fear man
E.F8T I IMGRAT I ITHTHT T3 & TI-TI&I0T T AT ohleh SIclTgdl oh Serehal ohl

SYHTAT I T 2l

ASHh! T ATHIH

12

15

14

11

10

13

10

REERICIRIEIED

12

14

16

18

20

9

10

11
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3. 21-ORYETOT T STANT el LA & 21-ORI&T0T QT Shil=ieh ST TE0T o sifel ST bl T8
EAIEL

4. O E0T o i Rerfoii o STl i qeaTeneh HHel o STHish 1=l o2 T €| el smeehrdt
A T Rerfcat o STHieRT o fosRr H SR SUsheu T ot ST Y SIdTgd T RMehdl i
TR T T T B

R W 9%

4 3 6
5 2 7
7 6 10
8 9 11
4 1 13
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SehTS-10 hTS-aT ULTLIUT TS HedTeh UeIuT (Chi-Square and Median Test)

TehTg AT

10.1  SEQTaAT

102 =

10.3 TS o adieqor
10.4  Teich Gleqor
10.5 wifeehiT arferent
10.6 €/l

10.7  SrsqTacdl

10.8  THeHH B 94
109 &= I-er gt
10.10 feremens g9

10.1 TEATIAT

¥ T 3k T ol SIS H T T30 (ANOVA),21-S&0T (T-Test) 3T shif-cieh 3T o
forser & sramnm o 21 39 YR it wifereht Tttt s wraferes wiftersht & A | ST S 2)
YTeIforeh Gifitershl o Tifteshl ® fSraeht arere- u aufy (Universe) % forell wah fomy g
(Parameter) T 2rar 2 31t Ik 9 R o ATHRET T TR I-9LHeqvT, shifecieh SREIN) 3R
TERT fr23woT (ANOV A ) 3 STTER I foha TRIT &, I8 3Tehe TT: Ufdesl o & H & &, 7T 3T
GreTe GOl GATY T ST forator @ 18T €, wifeh o e ud i Bid € okt wrerer v
Tl O BT 2 SN foh €1 A &1 @ 71k Hat St9-gl, T, ST a1 aht-3Tawhe 74T very
unfavourable, unfavourable, indifferent favourable, very favourable e d fofora w&d 2
UY ST T L&Y TTI: it ey stera it sTrafern o € wdr 8 36 Yo/ & 3Tishel ol
CEIE] (Non-Parameter)ﬁ% 2, 3N 30 YR & Aihel & fasguor & fou wifesht & 5=
forferr =T ST foram STt B 3 STuTeIeT Hifteeh! & 3T=iid 31Td 8, 18- X2 Shis-art qHieqor, Heich
G{&uT, Median test, Sign test 3l

10.2 39T

T TS oh Al U TSl T Hieaehla fors oot foham SR fSieeht dveirer TR |TsT o
Tttt Tt qer safeRat o STfemTTes qedit | foreT Teh |TiSieh St o S ST o safehal shi
AT o W, TorRTomT sht qerTeres TTaRiierdt, Sie safthal o HiTdeh ey 0 qe arel
STt AT forelt for T o T S feh oh it g -ATeE HATIS | BIT 2| U8 STTohel b1 Ta&d Sirere
(Sampling) SIH 3AThS! ¥ i1 T 81 36 FHTS o A=id LY TSl oh for=I0T o HIs-a7 HR
T TR0 (Median test) ST SIRT fohT S|
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T SRT3 oh LI oh ULTA T ST I Toh-

o TS o URIETOT T T forRiwaTd - BT 2

o TS ol URIETOT T SUTAT ST B

o TS I TEIETUT T SATYR T 2

o TS ol h1 TUMT o foIfSF=T =0T I -1 © &I 2

o IS o oh TTUMT farfey

o TETh TRIETUT T TIAT &, TAT SHRT STANT e Fd 2l
o eI TIETOT <Rl TUMT forfer|

10.3 TS T dreroT

FHTS-T qHETOT Ush UET UTefetesh HiRkedeht (Non-Paramatric Statistics) & SRt S=imT ERKS]
FNHAT H qe i qer ST SushodT § Tt ST el Henid a1 =T o T o forg foma
ST 2?1 39 wifersh fafr 1 snfoser gewd (Helmert,1876) @T ot dia@H (Kal
Pearson,1900) = foraT fSreht areafae 3R sTaciferd sTafal | foremm firmar o fow feram
SITAT 21 et fORres 3 1o 3781 HTS-art BT T JFRT T 1900 0 T foram| Seht 3av Sfera
AT (Observed Phenomena) T forgra smenfea genfId g (Expected Phenomenon) *
ST T SATEAT AT 1|

FT3-a qleTor st feTwie (1956) T - 39 HiRereht (general purpose statistics)
TRl 2 TSt qAT HAT o TR, 13- 7 b ST - g i et o fore forarm Stma @ o
Sferd sTraft 1 S WET R S AT §ART aferdHT o T I At o e 2 S fordt ate
g % MR T i 21

1) HTS-aT TAEAUT i WA feroreary-
HT3-aRT areguT ot |y fermiead e 2-

o HSA % TN % fTT I8 Arerwaeh 2 foh SAiohe HATSNRIT AT AT e awrd o &9 H
LA RIDE|

o HTE-oF S Uk formiear g & fob wieror 510 Uk & aHT U U & SUsheUAT o 3T=did Ush §
feres =X T TefeRdT s ST <hY ST Hehel 2

o TS I UH STIATAT 3BT AT AT 7, S R woh oo & Siferq staftt qen foreft vk e
STYET ITHTIT o STHR T TATRI AT o sff= TR ST 3Tt ST 9L ST e 2

2) T (x%) i SUATATET-

HIS-aT] FIETUT ShT STTH-ET T H IUshea 13! o iefor o Hecaqul 3uant &) fomw Fefarfiad
I B-
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TSI Aifeareht (Psychological statistics) MAPSY-502

T3-S 3T START [oTaR0T 2T ATHTIAT 2l STel St H 1 STt | T3-31 o 36 STANT bl FTThT
(Goodness-of-fit)ahT T &F STt 2l

ST IUANT Sfead STaferit qer TefT FeATst st SATEAT T B 2

FHTs-a7T GO T Ueh T T Uk H 3A(eh T4 o1, 317 T4 W THE T FAIT Th
EISUSHIAT o SF-dTid Teh GTe fohaT ST HehelT 2

FT3-a qlreror a1 AT vEt feyfadt & fova: Syt war ®, Sreife qderor & gfdest
(Sample) I AT B Wl Bl

FTS-a T I THM ITRIHAT ITheaT (equal probability hypothesis) 9T TeATrITd
SArafr ol et Sferd et & s | o St 2

hré-arTt TteOT T AT ohé Heaqul Hifeashl T wrefehdt Y St A § foRa ST 2, S
tP7I§-‘;I'l7TiT=I5 (Phi-coefficient), shUsSTc it T uTish (Kendall’s Coefficient of Concordance),
FEhA-ANAY T GO0 (Kruskal-Wallis H Test), 3TTd Tl (Coefficient of
contigency) HTfe 3 @Rl hl STT<l T H WHIAT Toioh TANT fohafT STl &

SHIS-T7 GreuT sh1 SUAIT ferfercar & § fomivd: Seoe 8, 941 fo I8t W ue: U & aue
WU O 3ferens ferfercar ugfadt o gva ot stea fomam STt R

FAITCR o &5 H off TR 7@ SITE-H § o 361 SN ST 37— (Pilot Study) H
[ERIE IR

3) SRIE-TT ULIRIUT o TN TS URE -

(%) AT TS-at qtequr o T amey 2-

1)
ii)

T wiier STl 81t r-antebr ST e S 21
FE-ar THE g g UdT AEHI ¥ O ST ® f6 W SAEfEl (Obtained
Frequencies)%{:ﬁ JTehed-T (Hypothesis)JT fagra w emenfa Wﬂﬁﬁ & IHR
3T atE fohe siaar & A I

(@) FT3-a TRe0T 3h1 3 FREETS (Limitations) +fF & S fm7 8-

TS~ IIETOT ST AT IE Tl STt @ fob fohefl Teh = U ifehtor gEL = qT aiiehtor
Y FEINTEY Graf-ed © AT |
HTS-aT TIETOT U HFarwel Shi ek o o H %® a| e ol

iii)  TS-aT TIETOT T STANT 37 TR T TR & Hohdl & [oeh! TSR JTHIehT o &9 H

= B3 ©, AT Swe STTaf a1 faeTa qomgnd & seeT §9e e 2

iv)  SRIS-SRT TSI Uk STca=d &1 it ok ohl Hifeash! & $Eeh! Tetdl e UHdT 31 o1d

ISTHL TEEHT TANT ITT: Tvershelt ol ufcferf & oft ot 30 €, sTef o 58 7 s =nfey
4) HTS-T ULHeTUT Y TUTT ok Ferfer= =wor-

HTS-at qLTeqoT o STl FEAToTTara <Rl shT SR o 8-

SITETT SATICRIT 3h1 3TehT SUYh HIBahI (Cells)H fere|
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n-—ﬁéaﬁzn TieaehT (Psychological statistics) MAPSY-502

o TUH SIE FATRIA AT i 370k STIh hiBahT (Cells)H forard 2

o ferd sTaftr & & T ST Rl HeTRt S-S SR J1d FLd o

. Wfo-feaﬁqﬁaﬁaﬁﬂ@quare)wm(fo-fe)zﬂﬁaﬁlﬁél

o TS AN A ol I0E T2 TATRIT AT o 7 & forsiiord & &

o 3T T UTH Ycdeh HaTl oh T ohT ANT J1d hLd 2

o IHH YT TaA-AdT o I (d.f.) T I L &

o ITH FHIS-a7 YOETT o WA i Grefehar shi S &3 T4 Tad=idT o AN W Graif-erd qrof 4
arelfehar o forfet Tl (0.05 372@1 0.01) T 3@ &
5) hTS-aTT URIETuT ShY TTUHT-

Ts-ant wiieqor ¥ ety stafet S moEr % fore s die freferfaa aferedrett s s
foraT STTaT -

(k) GHTH [EUEIRIECTerl (Hypothesis of Equal Distribution)
(@) T foraor St Uieed T (Hypothesis of Normal Distribution)
(1) T&d=A [EUEIRIECTEIl (Hypothesis of Independent Distribution)

() THT FeraweT sht aftereuqT- 5@ faftr o 3r=aiia ue aifetsht sATE STl 21 afetsnt ot geelt
dfeh # Sifard STt Bidt € o gudl Uit § Yo ATl gt 8 S [ SThRedT W
1T et 21 38eh STl I8 I TNEheAT a1 oAt STt @ fob TefRra straferiasft i § g
T 2l

ISTET 1-

Teh &7 § ATl | TSI o TFereel § 9% 5T T foh a1 319 SaHT Tsifereh Tl shl
ST %1 O Tard §C TSI H TaIT AT T8 shil| FIET0T o HATLR W (kAT o ik hl
ST = §t T8 &, 37 Al 9% W o7 ST © Toh e SAfhRdl ohl 96-a 99 7, a9 34 Rfa
T T UTed STt H TR dreleh SR @ H ST B

aeT Ty foaeg 0T
afer (f) 40 25 25 90
TR (£)) 30 30 30 90
(£, - f) 10 -5 -5
(f, - £.) 100 25 25
(f, - £)*/ 1,
or Xt = 3.33 0.833 0.833
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TSI Aifeareht (Psychological statistics) MAPSY-502
X = (3.33 +0.833 + 0.833)

= 4.999
df. = (Colums — 1) (Rows — 1)
or r-HeEC-H=@3-1HE2-1=2

x> T ATOf Y 2. £, 9T 2@ & 1 Brar & foh 5 wfafira forame & st 9 9= 91 5.99 e 1 s
foramer o T 0 IE W =9.21 BT =TTRT| 0 SR SETeLOT | x” o1 W & &M & | e @
37 Ue =T I forgmer 81 S @ for suferat o aemet & forelt oft former o waw ax wdfen st @
T T STTAT & 37 FRT T I TR i Tl ot T R Teefiepa e foham ST Hehatt 2

(@) TETHT T hY UieheuaT & TR U TS, T hl TUET - 0T forawor & faies
ueh fearfa Ut off 21 Tendt 8, 5w sART aftehedmT ST forawor ot erreieq & vt feufa o
TEITITA ST (f),) T T L ohT ST ST forator ok frgrea o e =i 21 36 fafyr
T 39 TehedAT ol fmior d € fop Sfera st ® s ferawer gre S 2|

IGTEAT 2-

T GHRIISH et o TROm 3 TR 9 50 fafeRt bt eHmEreH T/ e i §
forfSra foperm T 21 =fe e & T WX forenfeien & forawor o1 ster yemT forawor g
o S, q« srarsy for o 39 ST oR qe wiieor o ST 9T 9w fafeT Sfor o feenfofen
T G H Grefen 3=t 2@ | A1q B

YU o TR R 50 Tt 6t & ot

gfera w3 (1) 16 24 10 50

ga'_

ST forawor o T o 1A U faator 310 HerHe & 430 % T foraii T €,
e SaTeoT H At ferenfelant aht s <t sAfore 4 ferwford @ sfaua geaeh Aot 6/2 = 3 st gl
ok thedl B1 ST 371rek gae o foru = fed T s foraeor & i ifvr <hy feerfa € g 2

3o -0 -lo M +lo0 +2¢ tH3o
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TSR Aifeareht (Psychological statistics) MAPSY-502
A) 2oft 7 fermtefa it w@@am = 50 - 34.13 = 15.87 fawrd
B) 2uft & feramfefar &t T = 34.13 + 34.13 = 68.25 i

C) 2uft ¥ feenfofa i dwar = 50 - 34.13 = 15.87 giawd

[feh T 3aTeNT H forerfeft i et et 50 1 37: TETH= oo & TR ) Yol
U RINGRERIRRIEI IR E I Rl

A) vt 15.87/2 = 7.935 31T 8

B) 2vft 68.25/2 = 34.13 3A9aT 34

C) =it 15.87/2 = 7.935 3TYar 8

Xx° hT HH-
U T FEAN SHH | AN SHE | S AT S | AT
f, 16 24 10 50
f, 8 34 8 50
£ -f, 8 -10 2
(f, - £’ 64 100 4
(£, - L)1) 8 2-94 -5

X =8+2-94+-5 =11-44

TTehdT o feTT x> st ATa9Te: AH-

5% TR 5.99

1% T 9.21

STH x” 3T I IHITh a1 AT & 31fersh 11 11.44 8, 31q: T 0 I SUHUHT shl ITeefTehel
fomam ST, S 1% forsmar & Tt o et S gehar @ for forenfelay & gamism & waw ot ands
=T BT 2

o W ATITAT AAT G-I UHEAUT- ST fohElT ST H Nferd STl o Tl © a9 uEl
fearfer & srenfra strafrt o AT § B Heive i STTavEehar Ut 21 59 LG o GINEE A
Jy2q GIMEA (Yates Correction) FEJ & TUT 3HHT A -0.5 BIAT 2| 39 YR & GINEA &
I fo — fe o A T & 0.5 H G&AT FeT <1 St ® fSre@ g ot adveror & qfioms &
FTfehdT T | Jfg & STl 21 38 TINEH ol Teh ITTET o G TS ST HehelT 2
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TSI Aifeareht (Psychological statistics) MAPSY-502

ISTEIOT 3- U foamelf 4 16 T2 § ¥ 12 Tl o (<] hig-arT GUeIur shl AN hleh Ig i
ferfSTe foh T aftomTe S[=r aftered T o 3T&d 2

Tl I TTeAd I R
f, 12 4 16
f, 8 8 16
f,-f, 4 -4 2
GImeE (5) 3.5 3.5
(f, - £ =12.25 12.25
(f, - £’ =12.25 12.25
f, 8 8

x> =1.53+1.53 =3.06
d.f. = 1 I RIS 9T Rl HH-

5% & UL 2.76
1% XU 5.412

ITH hTS o7 a1 HIF 5 TTeTd & 9T Eefehd oh [T 3TTaaes U § 31feh § STelfeh 1 Tiawid &iX
T HTEhAT o W § HH & ST ST bl I THehTIHT 5 FTeTd T Ot 37eeflehd shl STl

2l

o 2x2 AT THT ARUM W HTE-a <hl MUTAT-
wmirwma e = N (AD - BC)?

(A+B)(C+D)(B+D)(A+C)

IETEAT 4-

e, el H Tgeh! QT ATg(ohal ohl Ueh Tort fawaman T STR Hiwadicneh SATET UX 36ehT 31 grat
T FTg-a a1 AT H forar 7T <=1 aiteheaT o Wmmﬁﬁwmwa—sﬁa‘r%
Wﬁwiaﬁ TR

fom g YL arT
[GEED 16 10 26
INEEDI) 10 20 30
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TSR Aifeareht (Psychological statistics) MAPSY-502
R 26 30 56
2x2 JATEHT {HOM-
A B A+B
16 10 16+10=26
C D C+D
10 20 10+20=30
A+C B+D A+B+C+D
26 30 56
HIOTt 3 TTET-
A+B =26
B+D =30
C+D =30
A+C =26
AD =16 X20=1320
BC =10X10=100
N =16+ 10+ 10 +20 =56
T o TN
X = 56 (320 —100)>
26x30x30x26
X = 56(220)°
26 x 30 x 30 26
x’ = 2710400 =4.454
608400
df. =@-1D(C-1
=2-D@2-1 =1
1 d.f. 9 ETieRdT o AT STTa9geh x° 1 HTH-
5 9T T W 3.84
1 ST T W 6.635
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TSI Aifeareht (Psychological statistics) MAPSY-502

& IATET0T H STH ShIg-a1] ohT HIH 5 TTd forame o Tt o @Tefeh 8 U] 1 WTarerd forame oh &
TR T e 2
o TS TN AT UTerA ATaIferat ht TFAeTa ok TR U 0T -

I8 1 Afera rferet sl e § yitafdd e shrs-ant adieqor st U= T Terd arar & frt oft
1fe UHT SHEAT U @ e 3 Teurfer © STH shrg-art o WiRT o WA shl {et STl o I H HH
AT ISAT & AT 3uH off A I (5%) HEAT ISl 2

() Tt ferawur At UfeheuT- h1g-ar uiieor o STwaiid 37+ e &1 39 S T oleht 3TEI
TR o oo @Y wreTeNY o wear féqa afe (Fo) T SeamiiTa STrehfl (Fe) § AT & AT 15
ik forerer 21 gueh SAfafieh oteft qoh o stea § Sferd sTaftr s ey U w1 @
2, Ao U8 =T o ST Uk § 37fyeh ot 81 geord €, et Reufd §, = o wo&y W his Ufdersr 7&
AT @ 3N 39 bR Y IReheTHT shl Taa=IdT shl TNhed-T shal SITdT 21 $8eh 3TdTid Ueh =X h
% HT € Hehdl & qT 3 W oh THed gal Sfard =t +ff € wehd &1 36 TohR o = % T &
T AT T =Rl SATET RO (Contigency Table) Fad 2l

ISTEAUT 5- Tk el § ASh U7 ARl Y diF Tied Tl & o1 H gH=8 S o 7T s1eaeq
forarm T 3rewrEa < aftony = o3 T R) A igeh R Tt hl wiled Tt & ya<e | grde
T 2

e | =g | Bmenr | A | =
ASH 25 35 30 90
NEERI 15 50 25 90
T 40 85 55 180

Ut feurfa o srenfITa sTafEt I e o fI BH el a9t ARl ShT AT AT BT § SHoh
S1E Y YT T o fIT oTgeh 37 ATgfonal o Hh T8 o AT W a1 o foIg s7em-
ST YT STt ferTetd 81 digeh qeim SefeRdl &l i = 90+90 = 180 2 39 d&am ¥
25+15 = 40 U=me o feTT, 35+50 = 85 e & ferw e 30+25 = 55 ST & foTw va=s st
1 37a: F-T T I fof 3 fore yeenfara smaftat J1a s o fore fe werm & wrorr s 2-

STeifoR 180 shT G&AT | Y=IHE shi T8+ 40 B

s 90 shY F&IT H 40%90 =90
180

180 sht &t § e it va= 65 @
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TIAATHeR ATReTehT (Psychological statistics)

MAPSY-502

ad 90 ohl JE&AT H RMEAT 85x90 = 42.5

180

e dE U 180 1 GEAT H J-dret ol g 55 7

qs 90 <kl G&AT H a1t 55%90 = 27.5

180

TSk QAT AT hl EEAT HHIA B oh HIUT ST shl TH=< shi TATRIT STt 7 gs-

ASH 20 425 27.5 90
SR 20 425 27.5 90
pit 40 85 55 180
x* hl TOHET-
ASH f, 25 35 30 90
f, 20 42-5 275 90
f, - f, 5 7-5 2-5
(£, - £.)? 25 5625  6-25
(f, - £y 1 1-61 -08
f,
NEEDIEN 15 50 25 90
f, 20 42-5  27-5 90
f -f, -5 7-5 2-5
(£, - £y 25 56-25  6-25
(f,- £’ 1 1-61 -08
f.
X’ =1+1.61+.08+1+1.61+.08=5.38
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TSI Aifeareht (Psychological statistics) MAPSY-502
df =C-1D)(C-1)=(2-1)B-1)
=1x2=2

2 d.f. W ardRar & faw M2 i Tawe qH-

5%, forame o T 9 = 5.99
1% faga sh sax 9w =921

JTUITH IETET0TH STH X 3T A 5 T foramer o Tt ot amefeh 31 weq) 1 SfomTa foramst o T
Tefeh T 81 37 7T T 5 fawTd forame o Tt T X[ SThTT Y STl foRaT ST 2

10.4 TEFieh GLT&T0T

HEToh IETUT o AT &l S JIaR1l o WeATeh! shl Gl shi STl &l GHL J1eal H {ohel Th
TIA=T=I oh TS shT STEII T o6 10 &1 Al - Toh TR T GOl f-RIf-7d e sh qorTcash
HEA ToRaT STl 21 39k foIg war uget &1 wpel ol forell Weh T 13 adieqor # STHiehi bl T
T8 H e foT STt @ 371 36 e | 311 Sl o STHIehT T Teh E<h Hedieh T L [Tl STt
2| STTETHR! 1 AT S H TET =T foh Hife Fereh AT (Ordinal Scale) ITH J&T (data)
T & TeieR URIRTOT ShT TN AT A1EY) Hedish THeTor & I8 d fohaT Srar & foh g Taaer
siferastt, fomeht et f-Rr 8 wedt 2, & et U 9 B, ok awrg § 98 I
YT BRfY o ST TicresTt o werieh Ueh {HH 2

Hh WeATeh ehTer o TITd, 1 SHE! o STHiehT i &t Svr & frafore fomam Smar 21
o WTHieh fSehT 71 €3k #eaish (Common Median) ¥ 3712 T&dT &, 36eh Tac! ST, <7
(+) O T ST 2 et S STaieht o1 7T €< TeAish § o T 8, 3k el RUITCHe (g
(-) T & 2| Sk TLTd QT SHRT o GFTCHR (+) TAT RO (-) Toreg aTet STaishi 1 STerT-
ST AT X oI ST 21 39 L § 39 TR0 o foTq 2x2 Sl ARoft dam & STt

T Teh ULIRIUT Shl TUTET-
HEATh TUET0T § Yo ohl SAed o oh TTT T Toh o ITET Rl TR 9 2

v EE | fedEae AT

Hh WeAlsh ¥ HU JTHIhI oh! ST A B A+B

HYTh WeAlsh § < STHeh! hl e C D C+D
N=n, +n, A+C B+D A+B+C+D

TGS Heh i 163



ﬂaﬁﬁmm(Psychological statistics) MAPSY-502
fe Y& ol HeAlish § S ST AT &1 AT H ST TUMT [T ST 18T & qel STTe-aeha| hi 36
fearfa o e wdetor qem x? qdteror & @ fohet Uk o1 oM shd a0 e STt ot & | AT
aTfe-
o &N 40 T AT 2 qar Wl feurfa o Temer o @rer M2 qtequr ST SRINT AT Sieu-

X = N[(AD-BC) N/27T*

(A+B)(C+D)(A+C)(B+D)

o S N =20 ¥ 40 & = & qa et ferfer T hITHh1sT ohl €2 § Tareht THeTor sl <2 T
1T G STt foreft ITHFT (cell) T fes W W 2T 2 Al x> T TN HAT ST ATR ST &
1 B T Ut et o fher wiieror sht YT ST =R

o SI& N =20 ¥ H enl fher wieror i1 & T3 KT =Ry

3GT8LUT 6-

T a1 o 15 BT qAT 15 BT 98 Teh TIEI0T SRITHa foRa T 3T 91 998 9 Heaish
e 5 e 9 T = )

STA-BTATAL T JTHIH
15 - 18
18 - 20
14 - 25
20 - 27 +
28 + 29 +
16 - 31 +
17 - 33 +
19 - 32 +
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TSI Aifeareht (Psychological statistics) MAPSY-502

30 + 34 +
32 + 36 +
28 + 38 +
26 - 30 +
25 - 28 +
27 + 26 -
29 + 24 -

I9TIh YTHiehT %1 Common Median 9 b JATd foRaT STTaT 2-

34-38 3
29-33 8
24-28 10
19-23 3
14-18 6
Mdn = U+ [N/2 — F/fm] x i
X = 23.5+[30/2-9/10] x 5
= 26.5
Mdn = U —[N/2 —F/fm] x i
X = 28.5—-[30/2-11/10]x 5
= 26.5

Heieh Jd i o T Hedich oh HUT 3T 3Gk < o UTHieh skl JTd {3 ST 21 396 9Td
2x2 ST GRS fafor g 2|
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MAPSY-502

TIAATHeR ATReTehT (Psychological statistics)
e AR | FAEEA |
A B
EIE] 6 9 A+B =15
BETT 10 5 C+D =15
T 16 14 30
X’ = N[(AD-BC)’
(A+B)(C+D)(A+C)(B+D)
XX = 30(30 — 90)’
15+15+16+14
= 2.14

df. =c-D@Ee-)=(2-1)(2-1)=1
5 gferera forame o T W = 3.841

1 gferera foreme & T 9T = 6.635

x” TEYETOT 3T SITH W ATeehdT &R o QT &1 AT § 7 § 37 T81 0 I ST E&1ehd gl
2 arerfa 3T < e w1 wee T 2

10.5 |iReTehIT arferent

SHTS-aTT ok WA hT TTelehdT 3T STTe ol AT

eIy AfE 2d.f. W x* T AN 6.01 €, (3R TR it uiereur fgusfia 8) aa a8 a
05 Teramer o Tt ot Wreleh €, Fifeh I A FeT fod T SATewTh 7 5.991 W IAfereh B, 0 I8
T (6.01) forama 3 .01 &€ T @relen 7 2, ifeh I8 Table # fo3 Sa@ 011 9.210 A HA R

d.f. 0.10 0.05 0.02 0.01
1 2.706 3.841 5412 6.635
2 4.605 5.991 7.824 9.210
3 6.251 7.815 9.837 11.345
- 7.779 9.488 11.668 13.277
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TSI Aifeareht (Psychological statistics) MAPSY-502
5 9.236 11.070 13.388 15.086
6 10.645 12.592 16.033 16.812
7 12.017 14.067 15.622 18.475
8 13.362 15.507 18.168 20.090
9 14.684 16.919 19.679 21.666
10 15.987 18.307 21.161 23.209
11 17.275 19.675 22.618 24.725
12 18.549 21.026 24.054 26.217
13 19.812 22.362 25472 27.688
14 21.064 23.685 26.873 29.141
15 22.307 24.996 28.259 30.578
16 23.542 26.296 29.633 32.000
17 24.769 27.587 30.995 33.409
18 25.989 28.869 32.346 34.805
19 27.204 30.144 33.687 36.191
20 28.412 31.410 35.020 27.566
21 29.615 32.671 36.343 38.932
22 30.813 33.924 37.659 40.289
23 32.007 35.172 38.968 41.638
24 33.196 36.415 40.270 41.980
25 34.382 37.652 41.566 44314
26 35.563 38.885 42.856 45.642
27 36.741 40.113 44.140 46.963
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TSR Aifeareht (Psychological statistics) MAPSY-502
28 37.916 41.337 45.419 48.278
29 39.087 42.557 46.693 49.588
30 40.256 43.773 47.962 50.892

10.6 AT

HTS-aT URI&TOT hT HTHTISTh TR H Toriy Wemiar 2| 36 Tiequr sht STk Helmert (1876) 3T
T TUaE (1900) = foharm| 58 wieqor sl &0 JRHATOTCHeR QT TUMTcHsh 31 JehIL & Jawl 0 34
T TN S TR © el H &l aig shl SATar | qrf ST aTet Festeet sht arefehdT ol JTo
AT AR B FIE-a H JATRId STt bt 70T o foTe Sy i b i aftehesmrat a1 =i
forar Sar 2- gue faawor Y aftehedan, yamT foawor it afehedat 3t waa=r faawor i
TIERIHT| HEATeh TETuT o 3F=iid Ueh T = 3 AT L o (oA &1 EHEl- T Wi
THE T g8 FRIfeotcl EHE T JerTcHeh STed hid 81 38 TeTT H it I STHUHT i LR
ST ST 21 36 GIET0T o 3f=ci i Sl SorH S Wedieh fahTal SITdT @ dedeTd 2x2 SATET |Rof
o1 fmTl o & STR 3Eeh e SATaRARATTaT fher Yeor T x? TReqor sh1 STNT i 2

10.7 vIsITEAT

o THIS-AT ULIRIUT (x?): HIZ-IHT TLEAV UTETd ST TCATIRI ST oh SM=TATST ahl TIAT T
FUTTTCH HTY 2

o Wferd TR (Observed frequency): 13- Fe # Ufarq (T o8 it § S
SFTETaRT 3T STEFRI o STTET T T STThe T AT o 9 H TH T 2

o AT AT (Expected Frequencies): SR AT $6 FohR shl ST Biell & SHY
fopeft forgr=a ot atmenfia =it 21

o Wi UTETUT (Median test): TETieh THET0T Ueh STHTeICT Tifeehl © foreh ST 9/g Siier
STl 2 foR 31 Taraet SET § ATfeehT o ®9 H ST & A7 |

o YTEHAINEA (Yates Correction): S STerz1 & Sfara AT o Taell &, 34 x” T&T
T TeATRTd SRR o W H % HRIeH AT ST ) $6 WRIY i &1 426 Heie Fal
ST 2

10.8 THCATHA 5q A

1) x* 375G 3T SN T fohd T 7 Toha )

2) TS I qLHEAT ST TSR Tl T foree feham|

3) ShTs-at GIeTor bl HTHTY Segd Tifeaeh! foh et 2
4) HeAioh TIeI0T AT AR & AT JTeiel Hiiedehl|
5) HeArTeh IeTOT | AT T TohAT ST 2|
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TSI Aifeareht (Psychological statistics) MAPSY-502

3L

1) TS-aT 3168 AT FANT T T2 T 1900 H fopam T |

2) ShIS-aTt TIeToT BT SATFISRI TS (1876) TR hied f9a@T (1900) 3 foham|

3) ShIE-at qiieqor shl FIABIS (1956) T AT 3293 HifleTeht gl Bl

4) T G Teh AT HiReThl 2

5) TeEAToh TRIET0T o I &1 T+ Siaell § ohi=5d S o ®9 § [oRISd: HIEHHT o &9 H <R
2 a1 7, Y ST Y STl R

10.9  T=a¥ e geit

e Anastasi, Anne, Psychological Testing, New York : The MacMillan Co., 1954.

e Garrett, H.E., Statistics in Psychology and Education, Bombay : Vakils, Feffer and
Sinons P.Ltd., 1967.

o TS THO (1999) HTYfeh HAISTIR THET0T Tl HIUH, SIS Wi, ST

o T, 30 FAR (2002) TAITITH, THTSETE T e & wiferehl, Teee! e FH, TeT-
8l

o U, TH. . (1994) Hiflewsh o Herdw, forie T&eh wiew, ARl

o TS sfiamdd (2003), TR, e qur auwTe o wierdhg faftml, didere
T ™ ST, fawe

10.10 Tre=uTeRs O

1. SHIs-a7 G&U T 37T RIT GHSA & ST IUTTRTAT TAT [T <N o (o9 § GIEd’ Jui
EAISIA

2. HeAieh T § A AT 99 21 39 TSI o IT=Tid shid-hi @ giftegshia fafRm o
TR foR3T ST @ wferar 9ol fesfsr)

3. Uk g § o T o o § foranfia sh veee st i o a2, Sdred & Tr-9ee

SATYR R ferantofat § areder st 2

ar TTATSH Ky Fre I

)

el Fraer | 20 10 12 42

4. TR T 3k TR 9T Ueh Fafehedrera § HTieeh TR <kt forfir=r O & difed 9 Y g
e ®, /Tt foafvr smifeler st o e o Oem 36 g9 | wrefer = R
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TIAATHeR ATReTehT (Psychological statistics)

MAPSY-502
T Psychotic | Neurotic | Organic | Total
Upper 80 60 10 150
Middle 60 30 20 110
Lower 50 40 30 120
arT 190 130 60 380
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TSI Aifeareht (Psychological statistics) MAPSY-502
TohTS-11 TTEHAT T, T oh T9T AT TAW U (51T T bt AT (Level

of Significance, Degree of Freedom and Type I & Type II Error)

TeRTS TLEAT

11.1  S=dTaqT

112 I

11.3  wrefehdl &
114 T AT
11.5 9o Yehr U feefter Srehm bt fe
11.6 @

11.7 <reqracdl

11.8  TaHedH 8] 94
11.9 &= 7w =it
11.10 Tareermcme g%

1.1 JETeT

G qohleh Ud TTheUAT3T] hl TG o =d7d I 11 o 3hTs 2| 389 U shl ShIgAT oh
ST 3 G 31T 1 T &1 T 1T foh forfSee= &ar & e weit a1 farsdwor fafir wifterehar
faferit & ST 0 Jra foram Sar 81 forell ARTaTe: ar Qfere wMg 1 I FO Ry
RSt Y St T Brar 21 S wiftershig farftmn & wresm @ it aftormy wrw 63 @ S
HTET T H AT T A T G o 38 SNk a8 Wi STTHM T HT ST K & 6
SIferaRT T HEAH Sl ok G0l SIEEAT & HEAHT T SidiTeee hidl o 3= Ieal § 36
fererT ke , a1 ot Sud fehaaT ot © e & fohd forarme o @rer she ehd € foh A T o
=T STH HEHTT FFqUT SIHEEAT o Wl ¥ fierar-sferdr & fo =2

112 B

STel STTEThA] (o] STEEAT T ST HEAT ATEdT & qel I8 HFUl STEET § T&h ST e
1T o wferest shed ©, T 99 3 T & 3T A8 hedT ek 39 Ufdasl 1 31eeH tar © foh
SEEAT o @l 7707 et # forem 81 fdast € STH T o SR W SIHEEAT % o1 H AHH
CTTTIT SITAT 21 36 3973 o1 YW 3234 © fof & ford Tehm ifciaet forsoaratl o ST ot S
T TSl 3T SIHM i o AU fordt o forfvr foramer o T, Tard==ret o M udf yeod
SR T feeftar SR & At oh S H SRR TH 3L Hehd 2

3G 3HTS o STEII oh TLTd 3T S Hohil-

o Hrefordr ud forgmer o farfir=T wadi =1 3o

o T Sl [T o7 37ef
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TSR Aifeareht (Psychological statistics) MAPSY-502
o Hifteashly forsgwon <t sy et (e wd feedten) & foree o sterrl|

11.3  wreieRar I forgma & fafe &

ISR TN H Y[ ITHCUT ohl Elehd AT &R i o (oY - T
HeeRAT % &1 T T2 0.05 TAT TSR 0.01 31 ST X 2| I SUheuT i Wiehd AT
IR A & T S el F1 I R ST @ 3§ & Arefehdr 1 & (Level of
Significance) &l ST 2| FoRET T ITHTIAT I STEATHA B 6 [T AT STAIF @ o TTH
Hiflerehia w1 5 SiferRra a1 1 SirRrd 9 i T wiftershir /T ok sRer A Sfee 2| At foret 3
SUHTUTT BT 1 TFrTe 2T 0.01 T I 7eefiaha L T e 2 et Teft feerfer & o w2 €1 0.05
a1 5 SIfereTa W STETRA B ST 21 TfeRT Afe IS ¥ SThedHT (Null hypothesis) 5 ST a1
0.05 T I STEfiehd relt 2, 7 Tl ferfer & =g 1w am 0.01 T o oft sreefiera gt & e
&Y et ST e 2l I8 I STHATIAT 0.01 T T A1l 2T off Tehell & I T off & Tt
&1 T ITHTIT 0.05 T T STl STEATeh Bl € el 360ehT 37 g g7 fos A warfera sivr
TR0 S TS TTH T 2 38! 100 ST 3 IETRIT ST, T 368 8 5 SR X[ STohed T 8 gl
HIT 95 TR 78T T T TohR & T I ITheT M 0.01 T I 3T AT ST & a9
TEHT 31 I8 AT foh AT ST AT wieqor Sk ST Yae ITH 8T 2 3 100 SR S ST o 364
Y Toh SR [ SYHSIHT & B 37 100 W H 99 SR 376 BTl Serehell 100 I H § A 1
ST Tt B shT TR H 38 31t stferes forgma 3 oy oo ot & Weqw &1 ST 21 TrefehdT st
T T ITARITE hT HIFT ST & ST THRT ST {19 : TR TTeh I § foham STTam &, Riifeh
TRNfTeh ST § Tt R qeT ST =R o Hrei-er 8 Trefehdl shT T UT: I==raivf o1 & ST
IR AT AR 8, S0 gaases, fares aur gat a3 ST affad 8, 3R
T ST AT TTAfTeh 3TeeR o afrafora 7, 36 feufa & 5 widerd forgma am |referar s
R HATTSIo T&dT &, Fi1oh T8t O T: Ioel hife shl TNRTEAT o T ohl ST Aok STTTRIhell
T TR 2| ST Wil 131 § ST I STE-4THT H 5 ATt fer T 2T Trefefa i &t SATeTi

F TR TS T Tl T 2

forema o Weh 3T EAT 0.001 T ITANT {HAT STTAT & 39 GrefehdT o TX T IUFNT I1T: UH
ST H fohaT STTaT & S SIies TRRTEaT i ST FhaRaH T ohl STTawehdl 21! 8] 919
@ﬂéaﬁuﬁx%a%ﬁnﬁmﬁnhaﬁaﬁwﬁrwwemwwaumm‘oﬁﬁrwaﬁwm
0.001 BT ST YIS BT 8| FraTe o 36 T o STTAR forell T ST 1 T 1000 &
¥ 999 feufaat & IR B @, Shaet 1000 § & Teh HIANT WET 3T Hehal 2, STelfeh SRT T
ITUfard T9TE 7 @ | 31| Taua: foram ot 98 T A= 3o hife o T 2

o gt | & forgmar o farfir Tt 1 7 a1 € S| M+1.96G % 3f=ic foell Toh
forawor st 95 wfawra Reafaat 11 STt 31 3@em 219 2 for 95 vfawa Rufaan 7 v gemme

M=£1.96G h HH13T o 3T=drid T 31 eaN forgmd o S| M+1.966 o T=atia &t IR
30 graY § g forsme ol & 5 IfaeTd (0.05) BT 36 TR & M+2.58C shl SIS & 3T=ia
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TSI Aifeareht (Psychological statistics) MAPSY-502
fopeft wah ferawor <t 99 Tfaera RUfET (Cases) 11 STt B, fS@ht 272 a8 ® fob gORT ardfarh

TegAT 99 fawrd Rufaai & M+2.58c shl €Hrati o 31=atia |

Sererend afe gun ufaest &1 qemH 105 2 W6 0 6 m, ® & 99 Sferd gemst #§ gumr
AT fereh HETHTH-

=105 +2.58 (1) = 3741d 105 +2.58 x | = 107.58

dqar =105-2.58(1) = 3TYTd 105 — 2.58 x 1=102.42

3Fid 102 T 108 (107.58) T forame SATi3ra &fwratl o =i Tl gu wrsal
T | iR BrefeRdT o T T EH F81 AT ST FohTet Hohd © 1o el (=eret ST sh T iareh
LT 102.42 TAT 107.58 3 A=wid Tl

STt gt va faama o ot wi i faaem-

foRet Weh T2 & Hfed B 3l TErITeTaT (Probability) St e fafi= Tadi o e
T & ST STl 31 Weh ISTELT o T SR WY foRaT ST FehdT 21 shieddT hifsre for gai urer weh
fesa o 100 Mferat 8, 398 & 90 Mt Ttbe TT T 7, 3T 10 Mifcrat sheft &7 61 8| ot mic=
T JTHT, T T TATS Teh T =1 379 IS &1 i Mot ol 3=z aig © firetr 2d 81 S afe
AT g Fteh T-aH] U Toh-Ueh ok fgas 1 § M) fAeretd 2 a9 I 98 3347 @ foh 7 aIx
feRTet ST aTeft Tiedt o7 T7 Hhe 2 3T STt 21 I Tty foh Tedies oI et o 47 o 9T | 831
IR T BIAT & A UHT Terfer o 127 7% 33T & Tof Tt o wha {01 ohT &1+ 3h T STTishall 2 <ffeh
fesar o 100 M & & 90 Meft Tthe B AT Y 10 FTed TTHT 2 q9 10 H ¥ 9 IR THRT 3tk IW
B TehaT & Tied! o1 T Tthe 81| 319 A feafore fon fgss § & wen-wah e 100 et fFHiepredt S
3R I TR AR T The Tt 3T 8T a9 SHRT I8 ST 90% Ferfeat & @&t g 31 10%
feerforl o T +ff €1 Werd €| qEL WTeal H Wb T ohl SHFITeIdT F8T 0 90 Bt 37eff P = .90
IR AT B ST FERTeT 10 Sfasrd 3tefd P = .10 B 100 § & e afasta gam i
T TR Tad] & 39 Y foreg e ot Tt hegd 21 SUURH 3STEWT | 100 § H 10 SR Teld & sl
THRTSIAT & 37d: T8T T g9 foremd =1 Ta¥ 10 wfasra & 27erifd 0.1 3 T W R

I IHR T 100 T T 95 TicAT T TT Hhe ST 5 T o T hiedT 8 3T TS IuTh Tishat
I TET T YT ST A« Fhe T Sl Ml o feher ot seeqrerar 95 gfaerd 31efd P = .95
33U The TT F B hl TIRTeIaT 100 § & 5 8 3F9id P = .05 8 Ut feufa 4 wiflereht
TS H B9 g Tohd & 1o J&T 9L g0 forem =T & 5 © o19ia .05 2

LI ISTEXT 3hl e B 1 IfereTd forem o &aw (.01) eI 0.1 i forema o & (.001)
T ST ot T TR
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TSR Aifeareht (Psychological statistics) MAPSY-502

11.4 TIA=AT o AT

T Ueh Tciest ohl G STaT 31785k 2t ©, SHeht HeamT off 379+ 9Teiet (True mean) & 3T
it frehe TeaT 2, 37 3T € sTateRa 3tfreh forgeiar TeaT 21 39 ST WX sk Uidest o gem
1 AR AfE o1 7 i siferast ot feraarierm o et o ST 2, SR 7t g6 e fagra
% AT YT TTTeST o HEHT sht AT Y fera=rn wr: foramer o wes Tt 5 wfaera o 1 gfaea
T T STt & TUT TIq=dT o A (Degree of Freedom) 1 off & | AT Ugar Bl 39 dh o
TR T AT T a1¢ feraxt o A JfE T T 1.96 T 8 T 36 g TaT 0TaT & fo Jfawt
T T foIaIeT ot HTH Toh UHT ShTf-aeh fefel o g T & foh STt Ot 31 /e fereret ot
95 gferera feafaat o v SR 3Ad: THT HEIHT AU SHEEAT o1 Sid-eaTeHeh T81 7, 37T
8 T 0T SATAET B 7T T TS T A -S4 ST ST 2 o & Aok foramg o &
T TiaRT o HEHTH h STEhd T Il 8| DI TITawll o HeHT oh forge=irar shl Sifer i
o ToTQ Taq=IdT o ST sh ST ST IS ol o S Tfrawii # ft efchzat o S0 o A A
o Trefen T ST T AT TRITEAT o 1T & ST Tl © cifoh 9ga STTawsh Tei 2raT 2
O] BIS SATHR aATCT TTAaRTT H 3 Wk AT TIA-IdT o ST T T T SArareres o |eles 71
H Y& Fgd 19T B & TR ITeRT TTE ST 0T O a1ga SAfeh 0eaT 81 36 HR Ble
SIfera=Tt & ATeh AfE o Weleh W ohl FF(-21 Td-=IT o ST R & <@ et 2l

TIAAT o I AT TTHTehT bl Toa-o &9 & qafda g & BT 21 3207 & fog 71
fafsr o6 6 uraieh & 31T g7 @vft 6 ITHihT o1 ATET (Mean) 10 Brar 81 Wt feafa & 6™ yreies 1w
5 THiehT o @1 Tt 38 T o1 GHTISH 6 fob Are gasm 10 € 2rm 7 fafse f 5
ITHIeh 38 TR 8- 10, 12, 18, 13 7T 3 81 31« WHl farfa & qreg 1 10 819 & T 6™ Smaies o6t
3T & 4 BT BN o T SaTenl feafora- afe srom i STeieh 2, 8, 4, 10 T 10 2 T Ut
fearfer & 6™ 31 2 BTl S ot 37ef o1 2 o e e THieh At 5 +ft &t wekan @ foreg 6t ST
T 379 ST 31T & (T2 BT ST & 1o SUXIh ISTEL0T & HTE Sedsh § 10 21 376 J87 St
F AN - | AT 6-1 = 5 F s 2

iii) W AT S ATeiRAT o LT H Tt & 9 T Aga-

foreft wicraet o eamT ot forg@tard shl Sifer S6eh! Wik < o I o SATLR 9L HT ST &, 37
T AfE AT Areferam At ST Sferast it HEAT (N) ST2raT TawIT o 3197 o TR o off Sireft 2,
A U HH DI Tfdeeit ST LI H Td-=IdT o N 1 [I9Y Hedd aT 21 37 B gfdewt s
T B T o 33N T HExd ol STl 2l

I AT SITaT & o w1t foreft weh forawor it weam (N) 30 @ w2t R, 9 98 Tk T8
far@Tor (Normal Distribution) & graT| aﬁfw%%aﬁ%qﬁaﬁﬁmwﬁﬁwsﬁaj@

T ST foreoT o AT - Ot qee ] e Ed € S-SR foaio § M+1.966
A=A Tk foIaeor =l 95.44 SferRTd HEAT ST STl €, <ifeh Ffe TR st B1el 7, 3 AW
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TSI Aifeareht (Psychological statistics) MAPSY-502

fetfor for Swsht @i 25 @ ao () |l & erganr s feufd @ wemm @ o) g
M=1.96G T Bl M£2.06G &l ST 2| $HT AT H THTHT= forawor § ush fofewor st M2.58G
3Tl 99 Tl TEAT 37 SMTell €, T Bie Ficrat oh ot e gt M+2.58G T oht M+2.80G
21 STt 31 SEeT T HRVT I8 @ foh STaT Ueh Wfciaw! ol T Siet @t @ aa Wfaawt i sersa
foraoT ST WerH @ STUaTehd -g TedT § T ST foraeor # ARt sehrsat ST
TEH o HATH-0T9 & Tt 21 72t o & for Bie wfaest # forawor ok wear § =er T 2

St foh g B4 AT  foh ST foremor # forawor 15 (distribution Curve) H2TehR T&dT
2, T 3o WeIHT o oiigt € o gl o TRy S o7 St 21 A€ R @ R o feraw #
Toramer o6 forfer Teftehrd Tati W= S8 5%, 2% TAT 1% forame o Tl 0 1 ST&l A (S o6 0
AT 1.96, 2.33 9T 2.58 Ffya @ & wd 7, 3o fouda s gfiewt & fow I 9=
(Value)faIfsr=1 Toq=rdT o e 7 aIga (=1-fir B &) geifere airet & fore wmes ffe 6t
Tl shi STie TFf-4d Eaa=dl o TR0 9T & ol ST AT B Afcamll § AT A1 58 &
SATIYTF B

iv)  WE-TTfUd AHE H Tl o A hl TUET-

STl U B UHE sl Ueh TeT0T &1 o foam STreft &, e 39 feorfa # waaerar o e (d.f) st o
a1 YT ohl EeAT, S feurfd aret g ot s qer fodi Rt are wg i wen % mar
QIO & o1 STTelt 2| Welt Feerfer # sheret weh €t |y shl ST o ST 9 Edq=id1 % 330 (d.f.)
1 T ST STt 21 - At e Reurf § € 20 2 99 78T W df. g e g

df.=(N-1)

T8k AT, AT 40 TR ohi et T foRIT ST o w5 -ara{ed shteh a1 GHqeaTcHe He!
(Matched groups)ﬁ%ﬂTﬁlﬁWﬁﬂTW% 39 Rafa a oft d.f, Wﬂgaﬁﬂﬂ@%m n-130
T - 20-1= 19 Erm TE S 36 feurfer & off 2 2, S fo6 31 Wl o1 ooy Wi o 3ATEw
BRI CACRIS IR

Ao, Afe Toh |HE i foRel T SATHR T JeTeHeh (Match) T e €a1T (Random)
HTUR 9N FHE 1 forTioTd 3hd & aa Ut furfa o d.f. o1 7ot o Tt e g st s
Hd 8-

df. =N~ D)+ N, - 1)1

afe 40 safHT 1 <1 GHH TR H EANT o TR R forTioid foram STt @ e d.f. = (20
—1)+(20—1)— 1+ 37 &N

el 31 | forEft Tk SATET T 9% TEd 8, SU9 I faaetRiterar s &1 ST 8, 36 ST
T i 7 FfE (SEm) T 38k STHI, ST 31 AT FfE (SE)eHT 7 ot 0 &1 Sref 2
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ﬂaﬁﬁmm(Psychological statistics) MAPSY-502
SEd o HT % %H &1 ST ¥ 3hli~qeh 3101d (Critical Ratio) %7 T 3@ ST &, THT It § a1
YT o 3T=aT sh! BTehRdT ol (1T T oh [T 3R HTT VS TN ST & S d.f, o 9
T T HAT TSl 8, Fieh d.f, 1 A ST 60 g, wrefehdt o foTe Saam € 1 CR. &
I T STITIHAT TS 8| TS HRT 2 fof Hg-Twali-ored Toggi H . f. T EEAT hl FIHT=I: FH Tl
ST R

EHEURE

Q%Wﬁ%‘éﬂﬁ(lmmediaw memory) o TEeTuT T 21 STeTehi sl aqésaﬂwqraﬁtrm@
AB T C & farvifora fora o) wdteqor o wirw 3k ofe A= o T € wrarsy @ et oy %
TR T AT T Toh-38L o Tefefh &9 9 i © 2

R A e B g C
3 4 5
5 5 5
3 3 5
1 4 1
7 9 7 2. X =96
3 5 3 N=21
6 5 7

dDX,=28  2X,=35  2.X;=33
N1:7 N2:7 N3:7

g- (A) M = (2 X)*/N
=(96)*21
=9216/21
=438.86
(B) 9u&d T T AT (Total Sum of Squares)
=X+ X F +X,7 + X e, +X2X;)-C

= 3453 P36+ 5 34O+ 54 5252450457 + 14 T34 T C
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TR ATReTehT (Psychological statistics)

MAPSY-502

= 9+25+9+1+49+9+36+16+25+9+16+81+25+25+25+25+25 +1+49+9+49— C

=518 -438.86

=79.14

© FI'H@ & T T T SRl AN (Sum of Squares between Groups)

(D) H‘Hﬁf & e | S BT AT (Sum of Squares within Groups)

= (XN, + (ZX) Ny + (2X5)/N; - C

= (28)*/7+ (35)*/7+ (33)*/7— 438.86

=784/7+ 1225/7+ 1089/7— 438.86

=3098/7 — 438.86

=442.57 — 438.86

=3.71

=SSt — SSpe
=78.14 — 3.7 =7543
Som:cqs of df Sum of Mean Sguare or
Variation Squares (Variance)
Between Groups 2 3.71 1.85
Within Groups 18 75.44 4.19
Total 20 79.15
F = Mean Square between Groups

Mean Square within Groups

1.85
4.19

= 0.44

d.f  Between Groups=(K-1)=3-1)=2

TGS Heh i
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TSR Aifeareht (Psychological statistics) MAPSY-502
d.f  Within Groups (N, — K)=(21-3)=18

5% & T GrefeRdT o foTq Fehr O = 3.55
1% TR grederdT o {8 F T 8 = 6.01

STEIT T H F T 9 S0 T 3T Tl o refehar & T strawas W @ agd 9 8
HATH TEqd THET H FHRrerRTofter afehe T e €, 31eid 1 §gl A,B T C % STefehi | |refeh
I TR & AT G STcAeh Ueh &1 GHIY <a=asTIeas, ol Tidf-feree o i 2l

EHEUPS

mﬁlﬂm?ﬂﬁ (Immediate Memory') 3T Teh TI&I0T Teh el o 10 TSI I 10 TSFRAT bl fazm
| STk aioTH e fod T R

TSR i ATChRTTTR iRt St areRTiorR
wfa w1 faar T T foear

AN 0 O 9 N O it & U
O O O & 0 O o« L N

Tt TRl + SRRt 9fehedmT (Null hypothesis) 3T ToFT 3T 8| SIATg T STea2ehal

ST feheuHT T8t g 27

B-

Group | Group

7 7 +0.5 | -0.5 25 25
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TSI Aifeareht (Psychological statistics) MAPSY-502
5 6 -0.5-1.5 2.25 2.25
6 5 -0.5 2.5 25 2.25
5 8 -1.51+0.5 2.25 25
6 9 -0.5+1.5 25 2.25
6 8 -0.51+0.5 25 25
7 8 +0.5 | +0.5 25 25
9 9 +2.5 1 +1.5 6.25 2.25
8 6 +1.5 | -1.5 2.25 2.25
6 9 -0.5+1.5 25 2.25
2X,=65 | XX,=75 2d,=14.50 | 2d,=18.50
M, = 6_5 M, = E
10 10
=6.5 =75
t-3T9T1d (t-ratio) shl HA:-
M — M.
¢ = 1 2
2(112 + 2(122 Nl + Ng
Ny +N;—-2 Ny Ny
G575
Ygl t =
1450 +18.50 || 10 + 10
10+10-2 10 x 10
18333x 2
_ 1
1.354 x.447
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TSR Aifeareht (Psychological statistics) MAPSY-502

= 1

.605
= 1.66 (31 SIHAT Tqh)
Jal, Degrees of Freedom = (N, — 1) + (N,— 1)

=(10-1)+(10-1)=18
18 d.f. 9T GreferdT o foTu &1 skt 371w O :
5% fogma S T W =2.10

1% Torame & T T = 2.88

S 3ETEXT H STH t 3T HT SITh GHI HI1 § SIgd hH &, AT A& 0N TRehed T
e 7, I I AT TS foh ST o ASTRAT oh ATRTTcToh T o Toed T | TR 3T e ¢

115 9oW YR s fdfta Tewr st e

HINGThI TI=IN0T H g Yo 2l (AT UTS STl & SFoH T2H SehR Tel TSl Seh oAl e e
21 3 T TR AT AT o 0T T INeha! o FAHM [oraTe o SR N ol TETHHT o 3T
T TTefeRAT o TRIeTU o foTU STeaIehal 319 ST | forame o &1 T shufsT: 5 Sfoera forame
o T AT | STreret foramer oh St shT ST SR 2l sheft-ahell Sirershel! HeRiofar (31 Titehed T
(Hypothesis) 3T Tetd fg s o foT o1 fargmar & Tt ot 1ot 3= @ & fram o 3 2
AHTI: [T STheUHT i 5 Ticreret foramer o e o T ot 7eefiehd Tl foham STTT & Weq Afs
SMUHAT ST HTHST o SATIR T AL @l & 1o [T STHeaT1 1 10 TR forgme o &R’ W
FE el ToRaT ST HehdT © ST o8 AT UHT AT & T 98 [ STHUHT ohl STElTehd i H ToH
eI s AfE (Type I error) AT & UL I6aT § TeTehell el I STHUT shi Hed Tg 0 oft 38
ITETERA T odT 8 AT I STEATHA FL o1 TSdT 8 AT 36 TUH FHR I JfE FaT ST 2l 9 THhR
1AM T HTHT A (Alfa error) Wi BT ST & TITT: LHT HLAT T [ &, FIToh [oP4TH 6 T
ST TATIT ITHTIHAT sl THAT o THI & &l STt ], 39 HI0T H IGH GHed ohiAT 3Fad 781 8id1 &
TRt ot afe e forarm ST T@T @ 7 18 3| S7eare § Wuw SR i A A St 81 7Ke (1967)
N R “Type I errors are made when we reject a nul hypothesis, by making a difference
significant although no true difference exists.” S@NHWW@H%%, NIET] FrETRd
EQR IS I

TEh S1eh [ 5T SR oAl A (Type 11 error) I8 THA BIdT & e STTEETeH T
STHIHT T SRR Fe1 AT 8l Welt feorf # sTfaaTehal TSI &9 & 3 faame &t
T el L 3T @ Toh I STRTHT 0.05 HX 0.01 Forame &R T 19 81 g gem™ ot
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STl €1 ZE I1aT 7 STET STkl [ IUhedHT ohl Tt T T T IH Hellehr el € AT Tl
T o o e B 21 38 7% i A 1 faedia wohm i 7fE (Type 11 error) T ST 21 36!
#feT A (Beta error) +ft & SITaT 81 ITTETN o foTT, 21 3h1 MU 7= 0.05 T 0.01 T R Erefeh
2 IO ST X[ ST ST1ehd 81 ST TR STo STTHeTeha! foraTd & i 0.05 e
0.01 ¥ ST 0.001 R a1 & qel elt feore # 2 (¢) o1 ot feeler &1 SR ST 3= Suehet
T g 21 SR 8T T 9§ A1efeh ST @ H 31T/ R, T fR off wivershat S SuehedH T
! STETehd a1 Tl

@ o 31eaT , “Type 11 errors made when we accept a null hypothesis by making a
difference not significant, when a true difference actually exists.”

word Ue f3efter wehr st i st A & 3uT-

STTH QT R 2l AT bt e Twier Frrfearet sl ohT STt skt =Tfe) Sfeh stesit & at
SR 3T AfCAT o WTHeF TIOTH & ehd €1 3T: ToH JhI oAl A hi g L o foTg sTeareme
=1 =R foh o8 31 foramer o Tt ot <= = e, sifeeh ST0 3Tera ot G sht 3T fohe 3T
forreqont <t s (N) & gfig ) Fveqor it de & gfe e & afiest 1 7 e B S 8,
e wdest i fraafadr 9g STl 81 TaT i § 30 370 IIOTHT ol 36 | A 5 S forame
o T TR HTeleh ST 1 T e SIS 310 ST § Sord bt ohl 1< § S S| o
TR ol A T W LA T Teh el T8 1 € foh 71 T T 0.01 31 0.001 T T@T 1Y Telt
ferfer o TarvTara: e YRt oY e ShT SWTSHT SRART: 100 § & 1 IR T 1000 H 1 SR 8t SHifeh
T IO 8, T $9 TR § STa S TH SRR AT A[C 1 A HT 1 FATE FAd @ Al T g A
Toreliar TRt ol A o SAfreh &1 ST shl ETemT | i 81 STt 2

Tl wehm ot Afe T hw Srreriiet Bt 81wt Afe foheft weh T 26 gttt o foTg shig
TURRRY TRy IucTey 7 &, SR 7% HIwfr o Huivr shi 396 TER W 3feaeha L fom for g6
SYNT G RO sheret 0.01 Toramer o T o & @mefsh & 9w 0.001 foramd = T o arefeh et
&, 9 I8! T TEe T YR shl FC ST BT+ QR FRATTh 366 Ueh oo TTaRTel e &
IGINT GRYI: A 81 GaTTT| STalfeh SdgTNeh ®9 9 IHhT IUANT ST IA1RT AT 39k foadia vet
afceTfoRtt & forame o T ot 3=a1 20T} BT ST BT TS STef o ST SUheqHT o STElehdl ol
ST o geaiorTe fHeherd &l

GTHTIA: FTHTISTE STEIRAT H 5 TaTd [ o1 T S=dissieh &dT &, STelish 3 Ui
% AS(eh e § 1 Tfowra foreme ot Ta¥ f1awareh 8iar =1 1 gfasrd forame 3 o i 3tferen
TS 0.005 37T 0.001 I Reurfey § 33T =nfew Safeh Y SushenT o rfiehd o ST
o IO 3Tcgwq T1fi B sht TTaT STfers 2|
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11.6 @I

Toret it [T 3T shl Taltehd AT STETehd i oh [oTT SMerehel| TI: 31 TohaTe o6 Tl ol =
AT 2| AT qT RTe o & § SFHereRat 0.05 T 0.01 HefehdT TR W & SThearait
T TRIETOT T & 0.05 TT 0.01 TTehdT Tl o foTT sHUST: 95 TfaTd aTi=at T qerm 99 gfawra
T E T S ITeaT ShT TN TohaT ST 21 0.01 FvefendT T o1 3719 & fob Team greret 61 9
99 wfereTa 8 EHT 3 T=Tid & qT A 1 Tfawrd & 36 HHT & o1et 29 S §9reT 81 3 i o
0.05 ETeiehal T A qreqd 2 foh TEmT STt ot 919 95 Tferd 36 HHT o SF=aiid & qe 99 5

TfaRTd S6eh STET S shl GHTIT &1 THHT forawur o St=dtid M+1.96G & o=l 95 fdwrd qerm
M=2.58G o st 99 TfIeTd ITHiH USd 2l 36 Yh Tl ST Hehdl & foh THH S1aHT I5h

(Normal Probability Curve) o 95 gfaera aUr 99 SfawTa & A M+1.96C TAT M+2.58G
o ST USd &l HTRAT T TR 98 TR BT & 99 9L Ierehal Tohel FReRtulia STehedT oh
Tt aTera STEiehd ahtaT 2

TIA=T o I T qTcqd TTHishT bl Ta= &9 & aRefdd g4 & 2idr 21 B¢ Ifdew &
Hem ot forgaiaar st St s o ToTU TarderdT o I3 ol STa9 SE@HT UedT 8| Sdfh 5
wfcrawt sht feurf o I8 SIgq AT T8l BT &, Hifsh s1g Tfcal H 3 HIHeh A &d=dl o 30
T TS T2 ATk T |releh AT § TSR 98 3ok 14T 781 I, I 3ehT TTa Hfeqw
T WX S A 2 T &, TR off afTaet o 3o & <@ ST STaesh T 2

wiftegshtar forsowor 1 g TeRr ohl FfeT ut STt @ fored T wepr wd fedtar sepr <l fe
T 3| SIe STHUHR! I STHSHT hl FHA g G 6 [oTg foramer &t st g=a7 1er
TRt 3T & 9 X[ UG o STEISRfT § o epR ol e UTS STt 21 S8 T Tiahed T
T BT & Tifohe STEelTehd st &1 STl 81 $%eh I STl HATHETah! TTetd SUhHTTT hl STEATHT
e A & 3 vt furfa § siusat T w9 @ o107 fagme T saar S e R
[ SUHTAT 0.05 3 0.01 Torame T I8 16 Bl §T Y FeaH AT STt 2 T T ohl A
T T A T TeTH ST ARIHT T & 1o ST&T ok & Hoh T3l shl AT hl I AT TG
HESPEETCI Y

Tt wehm bt (S T W T AT qhT T € Toh 370 S7eare o wrefendr, wewe SiR
SUATTAT ol ST H TR & for4 T8 o T ohl ST SSHT IR, STaeh ®9 8 for4Td o Tt o
ST TE} SSMT =Ry

11.7 STeqTaet

o TUW UK Y A (Type I error): NICEIISE] NGISEETER] H T T | AT 39
TR T T & AT I STETHA (Reject)T 1 9T 2, AT 6 T FHR i JfE FHal Sar
2
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o Teita wehR T ATE (Type 11 error): S YR I IUHTIT I TeTd AT ITHA T T
+ft I THHR AT & AT WHHR F 1 {TT STe BT &, T 36 8 i e ! 5l T
=1 [ el ST 2

o Ufdeel (Sample): Sfdest s fFfya g & wwfy ar Shaden @ === o man geet
T G BT 2

o TETHTT feravur (Normal Distribution): JHHI foraon =g ferawor grar @ few sgd arft
HEAT AT o6 Sff=r T 37T 8 T S5 o HEAT HTHT ol ST B T el B T 31 8

o TETUT forawor ek (Normal Distribution Curve): JHHT foraeor & SRt o YR
T ST 5k ST & S8 TEHT TIawor o5k el S 2

o HFITSIAT (Probability): SEFEAT T 37 foRel! Toh =T o Hfed B o TaTgHT & BT
2

o I SUHEUAT (Null hypothesis): T[T STHTIAT I8 ITHTIAT & [STeh SR SH = o sl
TS T~ TEI B o T T Sooid hid Bl

o TIA-AAT ok AT (Degree of Freedom): TA-dT o 33T § dTcqd YTHIsh ol Eod— &Y &
giEfad g & 2T 2

o THAT F (Level of Significance): Y[ IThcuT shl Teflehe AT ITEllshd L 6 feTq
S8 I T AT ST 2, I AT o T Hal I 8l

11.8 TR 50 TIH

1) 0.05 GrefendT o T T 379 Brar &7

2) TehdT o T & 3T AT THEId 27

3) 5 yfcreTe forgmer o Tt o ETehdr ot 0T fohd=T BIdT 2

4) 1 gfeerd forame o Tt oT Areiehar T T foha=T =T 2

5) Ife 10 HEAT3TT 1 H1ET 12 B 3 STH & 9 G&Td shwT: 11, 13, 14, 12,9, 8,7, 10 T 188
e rfeam g foraHt g2

6) 3T A< fore TR T FfE T Fed 2

7) siter Afe fore TeRm Al AfE i Fed &2

8) STEIIERT! 1A FRIGUT (N) H I eh foh TR 3hT A< T FH oL Hehal 07

I

1) TS S T ITHTIT 0.05 HTLFRAT 3 TR W AR Bt 2, Tl 38T 37 g g1 for Afe
Gl o1 ST AT 91107 {1 3ATehe UTH fohd T8 B, =T 100 IR SI8™T ST, A SHH § i o
S[RT SUHTYAT {cd BT AR 95 S 3 Bl

2) ST [ STHTIT BT 0.01 TTIHAT oh TR UK ST foham STt &, qet sqeht 37ef % gt fob
Afe FraIf-erd ST AT alieor S SAiehs ITH §Y 8, 36 1000 SR SIe™T ST aF 364 8 1 9’
[ ITHIHAT € BT 3T 999 S ey il
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3) 5 gfcrera foramd 3 T OX Hrefehdl 1 A9 M+1.96G BrdT & foreh at=aria 95 gfasrd yrdish
3T 2

4) 1 gfcerd forame & T o Arehar T A M+2.58G BIaT ® fS&es 3t=aia 99 wfawra i
3T 2

5) 10 HEATST i 12 HTEA B % oTC Fe ART 120 THT STTLIH 8| FARTC -0 T T A
T S o foTT I 9 TREATSTY ol Ut SIS | - (11+13+14+12+9+8+7+10+18) =102

12 |14 B o foTT et AT 120 BHT AT € 3Ad: 120-102 = 18

6) ST ST T AfE T STHT A FHal ST &
7) el werm s FfE 1 sfter e Fat S 8
8) eIl 3T TR o Sl ok oW FhIL <hl A i HH T Eehall 2
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11.10 feeaTeres wor

1. 99 TR 3 A Tat Tt Serm ol A | 3719 T THd © a1 36 Yo hl AT bl 8l
A T Fehd 87

2. Grefshdl o T § T AT & a7 IR H 36 Hexd ol Wy ferfsm)

3. Gikeweh!T fas3oor | Tad=rdT o 3731 hl STFIAT ohl TT hifoTe?
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