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3T&m:r ~ 

-mer Mf4~ ~ ~ffij~1 

3.1 ~'R1ICj~1 

~ cn-r4 If WtT ~ ctr ~ +i5~~Ol ~ I ~ ~ ~ ~ 

~1ffUT l'I ° II c>1i CBT ~ fcn<:rr Tfm, c=r~ ~ ~ cB- ~ \J1 'i '{oj "L~ I ~ 

frr~, l'IRI~~l CBT ~, ~ -rr ~ "CR, \j4Cb'<OI "CbT Rif!lOI ~ ClfCI'X~, 

~ cB- 'FiCbC'1'i ctr l'IlTh£tl, ~ "CbT If)C'1iCb'i c=r~ ~ cB- Rt~~tsjOI ~ 

~ '{i i~~ c6l £t ~ cnT '{i ~ Rq d fcn<:rr ~ I 

1.- 

~ ~ ~ ~ ~ cnT Gl~ ~ ftR "'{1lllJ ~Cbl~~'i ~ 

~ %, \jff '{if! Rc: cnT \J1'i'{:j'L~ I %f \YfRIT ~ I ~ ~ cn-r4 ~ ~ 
~ cB- ~ 31R "Cll"ffi 21<:>$1'<1 di5'{ilC'1 If ft~ 3l1~ql'{fl, tlIBlOI, ~ ~ 

af5r cB- ~ 31R ~ x=rir '{NCb I fl ~ m~ Rt Sli C'1 £t ~ Glt:£! £t 'i '<d 

C'1 '$ Fcl? ~'i cB- ~m ~ fum lWIT c=r~ fimr ft1 '"'6,' ~ C'1 '$ fcb ~,' cnT ~ ~ % 
c=r~ \R"CbT ~-~ ~ ~ % I ~ ~ ctr \J1'i'{:j'L~1 ~ I 

3.3 ~RI~~~ cpr ~ 
"'{1lllJ "CbT ~ ~ CfTill mer ~, m "'{1lllJ "CbT ~ ~ 

~ rgt9 ~ ~Cbl~£tl Ril'{iCbI m TT ~ Rt~\ltsjdl3IT cB- 3lltfR LR 

::cr<:r'i fcnm \YfRIT %, l'I RI ~ ~l Cb i5 C'11 d I % I 
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~ ~ Cf)f4 ~ ~ ~ cB- ~ 311~cllc1i cwr ~ d$xfl61 

-B ~ <111FitPCb ~CjPl~~i"i l>jullci"1 cBT xi$l<1dl ~ 8&51'<1 d$xfl61 "CbT ~ fcpm 

Tf<1T % I ~ d$xfl61 -B 311~Cjlxfl, !lIJi"IUI, ~ ~ af?r if Cb14'<d ~ ~ 

m~ xHCbI~ FclCW61<1 if ~ <111FmCb ~ ~ ~ af?r if ~ qT xNCbI{\ 
~ m~ Fcl U 161 <1 (CI?a=rT 5,6,7) "CbT 'q<Ff fcpm Tf<1T I ~ 311 ~ Cj Ixil af?r if 
~ qT ~ ~ 'tHCbI{\ RiUI61<1, !lIJflUI af?r -B ~ qT ~ m~ RiUI61<1, 

~ ~ af?r if ~ qT ~ m~ Rl tll61 <1 Cf5T 3f~ ~ =q <1 PI d fcpm Tf<1T 

tl 

d IffitCbI 3.1 

cwr fcl ElI61 <1 ~ =q <1 Pi d fcl tll61 ;q) "CbT fcl CJ '< U 1 

af5r C@f illiPict fcl oa (!illi cpr '1J11 
RI oa (!illli qft fcloa (!illi 
~ ~ 

3l(~ql'{~ 12 02 '1.1tr:cr.wc;rr, ~ 
2. fu":cr.wc;rr, ) ~ QIQc-;S 

1JPlrur 88 02 1 1tr:cr.~, JII~Jllq 

2 fu":cr.~, 'C!)I~ll!c( 

miT 03 02 1 fu":cr.~ CPo 1 ~ 
2 fu". -cr. 'WC1T cP 3 
~ 

~ i:I<1P1d 311~cmAl, -I/IIJilul ~ ~ af?r cfi ~ ~ Ritll61<1 -B 

3ft<1<1"i'<d 61'$Fcl?~\i cBT ~ ~ R9 diffitCbI ~ ~~IT41 ~ % I 
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~ Rt Ell 61l4)· qft 61\$ FcPl4 'j qft ~ 
~ 

311~ql\{:fl 2 60 

tll4'lul 2 98 

~ 2 105 

<Wr 6 263 

311~ql\{:fl, ~U~UI ~ ~ ~ cB- ~ m~ fClcc::JIC'1£1 If ~ 
C'1 '$ FcP<:t'j cB- 1ffilT ~ fCrm ctI maN ~ frRm fCl t5I £I Cb ft~ em- ~ aB; cfi 
~ m~ '{OJ ,<Cb I {I fCl Ell C'1 £I cB- ~ ~ fcn<:rr Tf<:fT t \J'IT ~ (11 ~ Cb I 

If ct~ll£11 Tf<:fT ~ I 

ttl ~ Cbl CPo 3.3 

eft 3i I ~ ell x:fI mBfrrr ~ <Trr 

~ WaN ffiaN cgc;r WaN ffiaN cwr WaN ffiaR cwr WaR maR ~ 

=rer 22 38 60 35 63 98 69 36 105 126 137 263 

fCrm 26 34 60 53 45 98 73 32 105 152 111 263 

<Wr 48 72 120 88 108 196 142 68 210 278 248 526 
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3l 1 ~ cll'{{l, '!:11 fl1 01 -qcf ~ af3r cB- ~ cpr ~ ,{"d {I <:!id 

3HFiI j4 1 ffl Cf) ~ 11Fm Cf) ~ cB- ~ fctR:rr TRIT ~ I 

dl~Cf)1 W. 3.4 

aBr 311~qlxil ~ ~ <WI 

~ XTIaN ffiaN cgc;r m maN cgB XTIaN maN cgc;r XTIaN maN cgc;r 

men 20 20 40 20 20 40 20 20 40 60 60 120 

flmr 20 20 40 20 20 40 20 20 40 60 60 120 

~ 40 40 80 40 40 80 40 40 80 120 120 240 

d 1 f&t Cf) 1 'P.3.1, 3.2, 3.3 TIm 3.4 ~ ~ m ~ cCr, 3l 1 ~ Cli '{{l al?r cCr 

ij~f.1d ~ rq'C.IIC'i~ -B C'i'$Fcb~'j cBT cgc;r ~ 60 ~, ~ ~ 26 C'i'$f¢~'j cfi 
fCrctT XTIm, ~ 34 C'i'$f¢~1' cB- flmr -Rxm TIm 22 C'i'$Rb~'i cCr ~ wm, 
~ 38 cq'$Rb~'j c#r ~ -Rxm t I ~ ~ ,{"d{lCQd 3l'{ifllj4IRiCf) ~11rmCf) 

~ c#t '{i514C11 ~ 20 ~m ~ 20 fflm fCrnT TIm 20 ~m ~ 20 fflm 
l=ffctT3TI cnr ~ fcpm <nTI % I 

{lIJiIOI al?r cB- ij~f.1C1 cIT fcltllcq~ -B cq\SRb~I' c#r CfJC1 ~ 98 t, ~ • ..:> 

~ 53 cq'$Rb~'j cB- fCrnT ~m ~ 45 C'i'$Rb~I' cB- fi:tcn -Rxm t, TIm 35 

C'i'$Rf>~'i c#t ~ ~m -qcf 63 cq'$Rf>~'i c#t ~ -Rxm t I ~ ~ {C1{1CQd 

3i'{ifllj41R"lCf) ~11rmCf) ~ ctt flt>l~dl ~ 20 wm ~ 20 -Rxm fCrctT TIm 

20 ~m ~ 20 fum liTctT3TI cnr ~ fcnm <nTI % I 
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-miT af5r ctr 'il <Ol Pm cIT ~ til C1 <Ol if C1 \$ f¢ <011 ctr cgc;r ~ 1 05 ~, 

~ ~ 73 C1\$f¢<OII" cB- fClc:rr maR ~ 32 C1\$Fch<Oll" cB- fClc:rr maR ~ (f~ 69 

C1\$f¢<OIl ctr ~ maR ~ 36 C1\$f¢<Ol'i ctr ~ maR ~ I ~ ~ '{"(1;flCllC'1 

3HF"llj4Id"ICh <Oll1fBcpCh ~ ctr '{iE\I<OlC'11 ~ 20 maR ~ 20 maR f(ffir (f~ 

20 maR ~ 20 maR liTcffW "Cl?T ~ fcnm TJ1IT ~ I 

~ m 311~cll'{f1, !lIJi"lol, ~ ~ af5r if ~ cgc;r 240 =ret ~ f(ffir 

~ "Cl?T ~ fcnm TJ1IT, ~ 120 liTcff ~ ~ 120 fqcrr 

~ \!'ifi+lf81Ci t ~ 120 liTcff ~ if 60 maR liTcff ~ ~ 

60 maR liTcff ~ ~, (f~ 120 fClc:rr ~ if 60 maR fqcrr 

~ ~ 60 maR ften ~ ~I ~ m ~ ~ ~ 

!>I Rl ~ ~1 "Cl?T ~ fcnm TJ1IT ~ I 

3.4 ~ ~ !If'9)Cffi ~ 

~ m if 'Ef< ctr ~ JOt E\ (q ~ol ~ I 'Ef< % men ~ fUJ 'H Chi l=fR 

qRClfctCi men ~ ~ I 'Ef< ~: ~ Wf)R cB- ~ ~ I 

~ "if'< 

~ ft:R:r ~ cB" ~'BTCf CI?T 31~ CR'iT ~ ~ 3tR ~ if 

fuR:r LR \3\!.iChI ~ Pt<:i?lol ~ ~ I \ffi ~ 'Ef< ~ ~ I 

~ "if'< 

~ 'Ef< cB- WiTCf cB- Cf)RUf \rll &1 Cj E\ I '< 4 R CI fct C1 men ~ 3ffi fUJ xi Ch I 

31tZf<:R ~ liN'l fcnm \J'ITcTI ~, \ffi ~ 'Ef< ~ ~ I 
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~ ~ -B ~ "'CRt 3lR ~ "'CR em- Plkj Ijxi 1'< ~ fctR:rr 

~%I 

~ 3- ~ af5rt 

1WT:- fctrr em- cIT ~ -B ~ fctR:rr <r<TI % I 

~2-fCmr~t 

fuan:- fum em- cIT ~ -B ~ fctR:rr <r<TI % I 

~"'CR 

~ cpr C1'$f¢lll c#I fue:rr cB m=fr 1RcCbloi I 

3.5 !A'9ICfd \34 Cf>,<ol 

~ m cnr<:f -B m fcrtsr<l ~ ~ \J1 HCblfl mt{f ~ cB ~ 
~ cB 1RcCbloi -q-;{ ~ ~ ~ cpr Pllilol fctR:rr ~ % I 
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Cf~ ~ \3 q Cf),< ° I em- ~ ~ em- ~ '<Sf I Cf) '< \3 q Cf),< ° I -B ~cc:rNlc=r fcItTFIT em­ 
f.i ~il d fcnm lp:ff t 1 

3.6 'd4Cj')"!ol 'CIiT f.1f1~OI 

~ "Cf)T fI\$Rh4'i cBT fum cf> ~ 1RcCb1o! lR ~ ~ 

xi I f%,£1 "Cf)T 3f~ Cf~ ~ Cljfcttt 41 ~ fcrmx fctf.i4i£l ~ ~ ~ 

C'1 \$ cBl 4'i cf> fum cf> m=d Cf<IT ~ ~? ~ fcrtsm -B \Jl1 'i Cf) l;{j mcd ~ ~ 

Wtr ~ ~ \3qCf),<°1 cpr f.i4"l101 fcnm lp::ff t 1 ~ \34 Cf),<0l -B ~ 58 fcrtrAT 

em- f.i~=qd fcnm lp:ff ~, ~ ~ ~ egg fcrtrAT "Cf)T ~ cf> ii~Cf)'IOI 

~ ~'Cf "'i" ~ cf> Cf)"RUT fclt:rR ~.19,20,21,57,58 ~ ~ 5 fcrtrAT CBT fcrmx 

~ fcnm lp:ff, ~ ~ erR ~ lp::ff t 1 \3 4Rd 53 fcrtrAT cf> ~ -B 

~ c&r c1\$RP41 cBT fum cf> m=d iiRcCb'lol cpr 3f~ fcnm t 1 ~ 

\3 q Cf) '< ° I -B ~tITfu=r fcrtrAT em- crr.:r ~ ~ lR ~tJtffir fcnm lp::ff t 1 ~ 

\3 q Cf) '< 0 I -B ~tITfu=r fcrtrAT em- xi Cf) I '< I ,401 Cf) fclt:rR ~ 'i Cf) I '< I ,4"1 Cf) fcrtrAT -B 

~tJtffir fcnm lp:ff t 1 Cf~ fcrtrAT CBT Pl4il O! ~ tR:CPT cf> ~ fcnm lp::ff 

tl 
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.•... ClIRrtCfJI ~ 3.5 

w. t:fCCfj" ~ ~Fa~ICl 

1. fum "Q'< ~- 06 11.32 

2. C1~ fcp~:l'l q5T ~ "Q'< ~ 07 13.21 

3. ~~xl~ 04 7.55 

4 ~ q5T \Jj1~I~cp('l1 "Q'< ~ 22 41.51 

5 ~ q5T ~ ft~ "Q'< ~ 06 11.32 

6 ~cfi~"Q'<~ 08 15.09 

~ 53 100 

tiCfJI'!I&lCfJ ~ fuftiCfJ - 1, 4 ,5, 6, 8, 9, 10, 13, 14, 15, 16, 17, 22, 28, 29, 

32, 33, 35, 37, 38, 39, 40, 47, 48, 49, 52, 53, 5~ 55, =29 

'iCfJI'!lftlCf) ~ fuftiCfJ - 2, 3, 7, t t. 12, 18, 23, 24, 25, 26, 27,31, 42, 43, 

44, 45, 46, 3D, 34, 36, 41, 50, 51, 56 = 24 

~ ~ cgc;r 53 fcrtrAT em- ~ ~ ~ xi fa! F&i ('I fctRrr ~ fum 
lR ~ fcrtrAT ctI ~ 06 ~, ~ xiCfJlxl,fjCf) fcrtrAT q5T ~ 4 ~ "('I"ey 

'iCfJ Ixl ,fj Cf) fcrtrAT ctI ~ 2 ~ I ~ ~ (>1 ~cB1 cfi ~ em- tzfA "# 

~ ~ ~ <IT -.=rtf ~ "EfCcf) lR ~ fcrtrAT ctI ~ 7 ~ ~ xl 
xi Cf) I X I ffj Cf) fcrtrAT c#'r ~ 4 ~ crey 'i Cf) I X I ,fj Cf) fcrtrAT ctI ~ 3 ~ I 
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'Hi5Jid 3 3fcp 

31f.i~i4d 2 3fcp 

31'H i5 Ji ct 1 3fcp 

~~ ~ l=fT"CRt "* \YIT ~ ;5fi:UII,JiCb %. ~ '{"Cf)1~·~1 ~ m 

"fr 3fcp RR ~ cBI ~ ~ I 

3 3fcp 

~ m ~ fcttrR em- 3fcp RR ~ ~ ~ I ~ l=fT"CRt cpr 

~ ~ 159 ~ ~~ '""i\'idJi '{"Cf)'tR~1 53 ~ I illlRid ~RI~~o m fcfc:rAT 

"* ~ ~ ~ LR IY1 Pl~IH (>1~111I1 ~, \J'{1 fcrc:rR "* tI'1I,JiCb ~ 

:;aoll,JiCb ~ em- 'CZfA ~ WR frrt:rffur 3fcp RR ~ ~, ~ ~ "* 
~ fcfc:rAT cBI ~ !>lR1C\~T "* ~ ~ ~ mcct" ~ cpr ~ fcnm 

~ I ~ m ~ Wtr "Cb"T"4 ~ ~ ~ cBI '{ii5ll1dl "fr ~ !>lR1C\~T 

cBI \Ji 1'1 Cb I ~ em- 3fCbT ~ ~ ~ '{"Cf) 't R~ I fcnm ~ ~ I 

3.9 M '9)Cfct tt iR...Cll cCI 

~ Wtr CJ?T<l -B Wtr "* '3 C'\~ ~4'i LR ~ q RCb c;q '1IGIT c#r ~ 
~ PlG:f)~ f.iCbI(>1~ ~ llur=rA" (M) !>lJilfUICb ~il(>1'1 (SD) ~JilfUICb gtT 

(SEd) cpiR1Cb ~ (CR) !>l'{i'l!0l ~~~t5jOI (AN OVA) ~ '{iift~c#!lI 

~ cpr ~ fcnm rrzn ~ I ~ fiiftC£!cBlll ~"* W PlkJlj'{il'l! ~ I 
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1. ~(Mean) 

MA + (L: fd) xCI. 
N 

f=~ 

fd = ~ ~ RI'iI(y\~ cpr :rrr 
N = ()W£ ~l IN cpr <WT 

CI= Cj4If~,< cpr m 

M= ~ 

AM = Cb f8:q C1 l=f~ 

2. !FHfUlCf) [4ilcl"i: (Standard deviation) 

S D= l;P""I1 fU 1 Cb Fcl'il c>1'""1 

CI= Cj411~,< cpr m 

Lid = ~1<'i~"1<:I1 ~ Fcl'il&l'i'j cfi 10145&11 cpr <WT 

Lld2= RI=q(y\~i'j cfi crt ~ ~ cfi :1)01'145&1 cpr <:Wr 

N = ~ 1 f£ ~"I <:11 cpr <:Wr 

3. t ~arur : test 

SD2 SD2 
_.....:..1_+ 2 

NI -1 N2-1 
SEd = 
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CR=MI -M2 
SEd 

SEd = qT >lR1~~f ~ ~ ~ 3RR c#r ~ ~ 

SDJ = ~ >lR1~!;lf ~ >llfJlfUlCb Rl'6lC'1'i "CbT crt 
SD2 = ~ >lR1~!;lf ~ >llfJlfUlCb RI'6IC'1'i "CbT crt 
NJ = ">I"~ ~ if ~Cbl~<:tl" c#r ~ 

N2 = ~ ~ if ~Cbl~~'j c#r ~ 

CR = fulPctCb ~ 

MJ = ">I"~ ~ "CbT ~ 

M2 = ~ ~ em l=fur=rR 

>I'{1,{OI RI~clt'401 :- ANOVA 4. 

(Lx + Lx + Lx - - - - - +Lxn) 2 ~X2 C= I 2 3 =_'_ 
N N 

~ = ~ Correction-C 

Lxi =">I"~ ~ ~ >l1l{1 j Cf)'j "CbT <:ITrr 

Lx2= ~ ~ ~ !'I1l{1iCf)'j"CbT <WI 

Lx2 = "frft ~ ~ >l1l{1 j Cf)l ~ <WI "CbT crt 
N = "frft ~ ~ ~Cbl~~'i c#r ~ 

TSS =m ern "CbT <WT 

LX~ = -q~ ~ ~ gll{1jCf)'j ~ crTI "CbT <WI 

Lxi = ~ ~ ~ !'I 1l{1iCb'j ~ crTI em <WI 
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C=~ 

BSS = (LXI )2 + (U2)2 + (U;)2 + (UIl)2 =C 
nl n2 n3 nil 

)- 

BS S = ~ cB- lfCZf Cf1lT Cf)f <ITrr 
(UI)2 = q~ ~ cB- !>'I1l{1 jCbI cB- <ITrr Cf)f crt 
(U3)2=~ ~ cB- !>'I1l{1jCbI' cB- <ITrr Cf)f crt 
nl =q~ ~ cB- ~Cbl~<:jl' ctt ~ 

n2=~ ~ cB- ~Cbl~<:j) ctt ~ 
C=~ 

WSS = TSS - BSS 

WSS= ~ cB- ~ Cf1lT cpr <ITrr 
TSS = m Cf1lT Cf)f <ITrr 
B S S = ~ cB- lfCZf Cf1lT cpr <ITrr 
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