
u n h  

ni3Im"nnrm~innaaun~1uriluBm: 

n13Im"nnun?innaou~"i33dnQnI %I 

(x* - test for goodness of fit) 

m~rfiuurfluu3:wi14 k GmFi?u ( Y ~ J ~ I ~ L L P ~ L L F ~ J  

rruu~ln5uiu) 

~ 1 3 ? ~ 3 1 ~ h ? 1 ~ ~ 1 d ~ d 3 ~ ~ ~ ~ ~ ~ ~ 7 ~ ~ ~ ~ ~ 1 4 ~ ~  U? 

nifim31 t h ~ i u ~ r d ~ d ~ ~ u r r u u 4 1  awn i ni4 

~ I T Q ~ ~ J I V ~ ~ I ~ J L L ~ T ~ ~ ? P I Z I Q J  q I d ~ a i n ~  

n i r o u u i u n ? i u ~ u d s d ~ ~ a ~  q 2 d x a ~ n s  

rruuancil 





2. n idf l~63uf i7f~gl630~ 

n71u~fluin.r:uos 2 ~ N B V ~ W N :  
V l l%7\1~~1~f iU~916~ (contingency table) 

It: 
a l 3 1 9 n ~ ~ % k b ~ ~ $ ' f i ~  @I1319 2 M 9  GO m~6iubbna (LLU~UQU) bbfl~n~K~6 (bb~rn9) 

t w g  Ad c d d 
otdia~iiuinnii 1 una ~ ~ a r u i n n i i  1 nokuu aJuu m i ~ i ~ n o u f i u ~ a u a m a n ~ q a ~ o m i ~ i ~ ~  

ii 2 una .a: 2 noku6 ISunh~uia  2 x 2 Mia ruc .[UL:Q r Woiwau~~na URE c A04iuau 

no&$ ~~il+mi~i~nou~u~ou~di~a'u~o~ad4i~~unaiu~mknwmt do lGqm8nwmr 
# I t :  I 

A odnirKiu~~na uatqmknwmr B oCjhunoGu6 uacgad3rn~nuuno!dfioniam3a~1ouli 

qm3nwmr A uar B Onaiuciuwu85u ~~o~Uuia3:nSI ~ d u  L~ni3a3aa~oun~iuriuwiti  
A' ~ : t ld i~n i~gu~ '1~n 'un iab~ubando~  a r b ~ $ o ~ ~ ~ i r b u n ~ w n i ~ i ~ " u u i a  2 x 2 k u  

i i ? ~ $ i ~  6 o ~ n i ~ n a ~ o V j i  ~ ~ n i ~ ~ i ~ i u ~ ~ ~ ~ ~ n ~ i u ~ d a u ~ ~ e ~ a $ o ~ n " u a r ~ u n i a ' G r l w i ~ ? ~  

~d ainwrinsiud~uui roo nu ~do~iuunnu3:~un131inw i j  40 nu d i i u n i ~ ~ n w i x ~ u  

inwittiu iun no nn~!jCil~ LLarLdoii~~unniuWaJiu w l i i  Ivu3m1r$auin~11& J 15 

ST 206 



n i a i i ~ i u  .au?wu14u lJ9uiwu14u aau 

G 30 

lajftrin 

aau 

70 

40 60 100 

b~bao  
d c d 

Oii = observed frequency ll~~$nY~~:l~bbtl?Yl i LLRECIO$~UII j 
J 

d cd 
E .  = expected frequency du~d~nwIU::lubbtlaYl i bbflcn~~uuw j 

11 

L = R i  X  Cjln 

6. di)b~~i HO 61 x 2  a$ubumP?nqa 

D115lWl14LL7flbbl~LLtItl X 
2  

2  
niab~~aiaidniabb7nbb~duad~n~~bnaad ( x 1 ~ : : b ~ d ~ u ~ u n i a b ~ ~ a i a i d  t ~06odna,iu 

2  d d l  d f ( v )  kR:di a jdiiduad x ~:~Urdm~F;1uuaido ~ a ~ d j d ~ i ~ ~ d ~ u u ~ i u d i  Y UR:: 



~ d n '  U 10.1 
2 dL' bbW@lSnl~bbP~bb5lSbbEIEl X WBJ df 1, 5, 10, 15  

X 2 

7Jd qI 10.2 
2 dL' bbWfl9n7Tbb9nbbP9bbU'iJ X MBJ df = 1 0  

' X 2  
0 3.9403 18.307 , 



K J ~  -ainnioriic La i~rnJRuyi i~ id~di~d 

I )  HO : w~niaSii~iu~~arar~uniafin~i~P1u~~arn"u 

2) Ha : w~niai i9 iu ~b~rar~uniafinwi!i~5u~wa~n'u 

3) a = 0.05 

4 )d f  = ( r - l ) ( c - l ) =  (2 - 1)(2 - 1) =I, X 2 

A 
1, .05 = 3'84 

$uitiioardar~a HO ruo 

a'audi Eij o ~ ~ ~ ~ O J I I ~ U ~ I ~ ~ R U ~ $ ~ ~ ~ K T ~ ~ ~ ~ # ~  2  L ~ I U ~ ~ ~ ~ ~ ' ~ ~ I U C ( ~ ~ ' V \ U ~ ! ~ " L U W U ~  Q 
- 

. m  a iu i iad i i  ~ ~ ~ a i ~ a i u a i u n g n a i u o i i ~ r ~ O u i i  a 



= 12 flu 



1 w P w A' w~arnmn2iunhunm~num 2 m 3 i ~ u  o t ~ G u i i ~ i d ~ ~ ( n ~ i d ~ " a u n ~ i  marginal total diviu 
I d l  8: mnni~n'uflodqlumii iinSum3qd E~~ ~ ~ i n i ~ i a ~ 3 ~ n a i u d ~ ~ u ~ u ~ G ~ i ~ n w m t w ~  

I d d  8: d a  
2 b ~ u ~ n 3 t i h  ~n$adna3fhbn@floniaid df = 1 bb1a~a1u~u~62bffu2Iu 4 cjia wrduZia& 

d a d  
~wnndo~~iiiivlun6a'bn~avl~~bw"u~ i h nrmoon 3 ii? 1.n~t~i1~pl'uflbauC~'bdw'n~on~in - 

d l  marginal total ~ ~ b ~ i n ~ i u $ ? ~ v l r i i ~ i n m i a i i  oi j  bbh ;du 6118i Ell = 1 2 





w a n i a i i ~ i u  

ad# a = 0.05 nmoui i  bwn u a r n a i u ~ u u u  w2 = 80.31. Jdina HO) 
i- 

10.12 ~~G(1AQu3(0~CulanwT & ~ n l ~ n ~ Q ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ d ' b f l ~ b b d 9 ~ n ~ ~ 0 9 ~ ~ ~  2 n@ 
A d d  ~~a:'muilvinjuvlu~.a~u 30 nu dautin 20 nu~d8noilnudo~ilunju "nauqu" 

2 
(control) L ~ Q I % ~ ? U U L C ~ U U I G . U " Q ~ ~ ~ ~ U  

LWB( , 

Ruin 10 5 5 20 

d ~ u n a i ~  20 i 2 8 40 

baa 20 13 7 40 

33U 50 30 20 100 

naiu $uqnfwalu niabnw - ' 

A B c w3oiinii 
aau 

d m  2 
bbUfm ULIBJgQ 

aau 





ii~aaunssuniadlos" iiu3ufmu'n.r 
~~LLUUAOU~IU  ( x  ( f i  = 0.i) // 

I .  HO : G a e ~ i j n i . r ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ u w ~ u i u w d i  v = -40 .;a n i ,~~~nus~uulmiuiudi i  r = 

.40 ~?uL$ ( f i t  i ni)$aia!&di~C 

Oi A C I & ~ Q ~ L ~ ' E J ~ I  l i 3  18, 47, 24, I l 

E ~ a i i u ~ u n i ~ n u i ~   do x G~ILSU 0, 1, 2, 3 i~~o io~mn3iu l i i sn i lu  l o n i  PIX = 01, 



0 .  i Oi - Ei (Oi - Ei) 
2  2  

. I (0; - Ei) IE; 

6. d l  x 2  = 6.1282 ~~~~LllFl%lqFl ~ J ~ B L R I I  Ho L L R L R ~ ~ < I  TIITLLPRLLPJUUU 

niwiudii r = .4a I r i n a n n L ~  (Iri tit) i ~ u t ~ a A ~ f i . u u i  

I .I 0 -= p-value -= .20 



8: 8: rii oi l o  i i u a w n s ~ v o ~ v t i i s i i ~  q d16qinniawmeo~ 300 RSJ 
1 - 8 :  rii E~ - a : / i O ~ a i ~ i n # ~ ~ u ~ i i l U  HO &$i~ii = , nduw i i w a w n i ~ a u i u ~ o ~ ~ a q n i a n i  

1 i = nZf = 300(~) = 50 
I 

aau . 300 1.00 300 o 25.96 





UBI. 1 - UBI. 3 270 .30 300 -30 900 3.50 

UQI. 4 - UQI. 5 230 .20 200 30 900 4.50 



10.1 3 ~ ~ I ~ R A O U ~ I ~ L L ~ ~ L L P J I I Q ~ ~ ' ~ ~ ~  (test of goodness of fit) b ~ i d ? f  n i 3 ~ 1  df o d i d ~ ?  
I 

2 el0 ~ d a  10.1 4 I u n i s n ~ ~ o u n i ~ ~ ~ ~ n ~ ~ ~ ~ ~ o ~ u ' o y a  (h x nniuadkilunin~anb~u'bd~ai~td~b~h 

HO !MU? ~ w ~ i t ~ ~ q l a ?  

i 0.1 5 Iunisnanouni~~~onuad%~dU"oya ~1~31 iquam( i i  x 2  IGJW(~I~IM~LEUIIJ ~siq:: 

d j ~ a a  HO !MU? LWSI:LM~~~? 

10.16 , ~ u n i s n a ~ ~ u n i ~ ~ ~ ~ n ~ ~ d % ~ d u ' o ~ a  LTIO~I~ I~~~HQ~LLUU 2 (iiu Ao ib%(ijnqB) 

€Id 2 ~ IU \~~MU? SJO)YIU 
\ 

10.17 ~ ~ L R U ~ U ( I I ~ I ~ L ~ % @ . J  (random digit table) ~ ? 3 9 t d ~ ~ ~ ~ L ~ d b ~ ~ d L ~ b ~ ~ d ~ l n ~ R r " l d  
L d C L I W  Y 

~ 3 i d 6 ~ ~ l U l ~ ~ ~ ~ % ~ n ~ ~ d ' b ~ n l H d 3 1 ~ ~ a ~ d i ~  n'u iwomtnnnouqmHuuauou 
r( 8 d 
q ~ l ~ ~ i n i s [ i u u i  loo f i i u - ~ u  0 i n a i ~ l d ~ a % ~ ~ ~ ~ ~ o r ' u ~ i u a u n 3 d n b b d a ~ ~ a d a i n g  
4.. Y uaJu  

La11 0 1 2 3 4 5 6 7 8 9 n u  
filu2ufl?d 8 1 1  1 0  14 7 12 6 9 13 10 100 

~ 3 i ~ r d  jbnadinib~%~uaisid~d~~ub~uu~uwdat6uor'udi~i~ .os l ~ u ?  

x 2  = 6.0, U Q U ~ U  Ho) 
I 



aau loo 

Wla' a = .05 W(lRQUilL3ULMfUORUqAeiw"9 4 L M J L I ~  (x2  = 7.842 U Q U ~ U  Hol 

& dL w d d w  eY 
10.20 Cninea~nu116iiniaw~uwuq0aau~mi 16~nw~unuanwcu~cii~ q k u  

iii?u;~g~ ~ ~ ~ r d l a a u ~ i u  186 6u 
ii6u;~gc LLR:%~~; 66 614 

3 dd 
~ I ~ U L ~ ~ L L ~ ~ C L L A : ~ R R ~ ~ ~ " I ~  54 &u 

~ 1 6 ~ ~ 8 u ~ ~ n a r ~ ~ n t 1 8 j d ~  14 6~ 
&m~~i~uqnaau~~iu~u~abna16w~imqw~a" hawha 7 n jnhaar f  rfinlu 

Laidau 9 : 3 : 3 : I miuh6i.1 ~ ~ n n w ~ u i i w n n i a n n ~ o ~ ~ O u ~ d m i u w q w ~ " ~ o ~ ~ u u ~ a ~  

M ~ Q W ?  a = .Ol ( x2  = 3.2, W ~ ~ I ~ ~ ~ R O J L ~ W ~ ~ ~ I U ~ ~ ~ ~ " U O ~ ~ ~ ~ ~ ~ W )  



8: I v i n n ~ o u i i u ' o y ~ i i n i a ~ ~ a n ~ ~ ~ ~ b ~ u u ~ a . a a ~  hu a = -05 (dYO~d~:~iru(ii p 6 4 ~ ~  

df i~niuldZin I df x2  = 14.353, L~~LRI  Hal 
I 

Z $ n n ~ o ~ i i ~ B u ~ n i u ~ w u ~ ~ e J "  a = .or ( x 2  = 9.44, u ~ u i U  Hal 

3aU $8 9Md 1 2 3 - 4  5 6 7 8 9 10 



~ i u a ~ ' b w w m i ~  o I 2 3 sad 

(x2 = 10.393, d & ~ l  Ho) 

and I 
10.27 i iuau(ds : [~u~u~ i~w~nf  tDnw'ndaa'u"llat'bstt~uwu~u~awdt ' b n u ~ < u ~ i n ~ n r n ( l ~  

e r v r  
. U l  300 a'% UGltI.4 
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n'w b d ~  i floni3la' x2 nnnouni.rldninii flo nnnau.h Cot(nm~ind~:mn~iiuuwyuiu 

d i r n . 1 1 ~ ~ ~ 5  a, muddisl% HO M%!J C Q ~ ( ~ ~ ~ & U I ~ I ~ ~ U U A U ~ Q ~ ~ U L ~ O ~ ~ ' ~ U U ~ ~ ~ ~ ~ ' ~  
oQ7.r n d7u7u un:fiKnam:dit q u inn i i  2 Knnltw:$uld ia!uniiwyu?~ idu 

nnnounaiunuqn6uos~ni61 nimnnauKnum:cii~ 7 ~osni?~nwnu 

nuuR;iwiis~ddiiinznuy~;iu30sfl~ 

I HO : g1 : a'2 :...: flk = qO : :.-: gko 

Ha::, : %  ... : f k  # VlO: g20: ... : g k o  

df dl#~~nmi3isflo k - 1 ~uido k = /iu~uKnum: db 2 go niauQnuqckuu 

mpiu 2 ~13:vin3 dxmnsd i ii r huw d.~:mn.rd 2 i c Knucwt itriu$at(aiiuunIu 
A' mi3isn~u?iui~uBuuin rxc ii6~~~uniannnounaiui~uZna:vos 2 datmnau iau4iuau 

d d 
df = (r - 1 )(c - 1 I Q:O~VIU~~I~UI#I 10.2 asnuyiimnimnsuui~ 3 x 4 nouClu~d 

R S ~  

4 i 
P1751UM 10.2 unnsniaw df uos 

1 C2 C3 C4 n * '  h ~ ~ 1 3 t :  

daunisnnaou!uCo 3 innunhuniisn'ut 2 uin &szi~dn'iiu'ot(nn"in"uuin"flo ~131s 

R X C  noufiuiouBvuin 2 x I n i ~ ~ i d i  E~, fl#qm~iGoanic fla E~~ = i j (pdni3~1 E~ Iu 
2 d ?  & 1 = nqo!dd E~~ ~ 3 1 :  j = 1 floid3:mns~iioa) Ke$uinrr81 x nmdciari~in'lniuiu' 

niamdii0mmi.~isn"~zl&diiiiuan'u iioniawmnounaiur3u6n3z'df = (r - 1 )(c - I I = 

( 2  - I ((k - i ) = k - 1 = df uosnia~~nou k ~nkiauu~eni~u~nii~siiuu~~uiu$mimndisn"~o 

qnJ~:asA'uosnirn~ro~in:ni~~~Jww ~n~a0d icn i3n~~~umi~ i~mnd id"11osna iu~u  

qu x lu 3 %,%a 1 ; 1 i 3 i i d u u i d i i  "naiuiuuqu x Cu<d~Tn~a~Zn.r:n'u!~u" 
E rs i~zntnuyi i~ iu HO ii nairJcurJqu x i~uons:tuncl-indl# iin: Ha ii n a i u ~ u ~ q u  



.. 

x liiflu?in3:iYubj~iaw"l# L L R : ~ ~  x 2  dhu~mI~:loi lv i i~~iuf io 4-06 ~ ~ ~ ~ l ~ i i ~ d l n i y  -- 
I '  

~;?o:uouiu HO ~ ~ ~ : r r l l ] d i  ~ ~ I U C U U ~ U  k f l a b j ~ i a d l f i ~ u i j a 3 f i  fiolJditniCc. 

bod ~w. r i : l~ i iu~n . r :n .ua in f l~~e~dud~t i i~~ha iu~~~~d i~ f lu  i i w i u n i o d ~ ~ ~ ~ a t o i a r $  - 
C ~ ~ L ~ S J  R Q J ~ ~ ~ ~ ~ K ~ Q ~ I J I M ~  LLA&H~I~(RG~U i io A u ~ ~ ~ o t ( ~ ~ u m ~ i d ~ f i o  ~ i u x . q j i ~ ~ 6 d - m  

$2 3 g ~ a  (nlu) wRjqinIGiiuui i ~ d r l . ? ~ ~ ~ l ~ ~ i n i 3 ' b 6 u ' ~ ~ ~ ' b ~ ~ i 3 i 4 ~ i d d i d  g41.L 
I 

auy i~iwnisnaaoun2iu~a~Zrra:fia I #  

5. n 7 8 ~ b f l 8 7 : ~ f l a ? u U ~ 8 ~ c ~ a ~ b b ~ ~ 9 ' 7 ~ ~ n  1 HW (One-Way Analysis of Variance) 

~~if~n~#ni&mrrou~~uu'bna~~nad ~Aonarounnuu~nh~uo~Zadau~inKa~di~ 
der u 

2 ndu$dd d o l ~ a y u i u ~ i 6 ~ o d ~ ~ ~ w ~ i u " u u i ~ n d a : ~ ~ n a ~ u r r a d a ~ n a ~ ~ d i ~ ~ ~ ~ w i o ~ n ' u  
d d wio'LJ ~ur~iu'od ~ ~ i a : ~ n u i m n ~ n a ' w H ~ ~ ~ d ~ ? ~ n d i n i a ~ ~ n a i z 6 n a ~ u b b d a d u  w i o  

d d 
Analysis af Variance ~ ~ ~ n ~ # ~ l e / ~ d l  ANOVA 

d E Y 4.r I ~oaoad~bd 2 n ~ u ~ o d i d ~ u l d j i  ~ n ~ u u i ~ i n ~ ~ : ~ i n ~ n u n i b ~ ~ ~ b w ~ o u ~ % w ~ ~ ' b d -  ' 

' ~ ~ i ~ ~ n i ~ i ~ n ~ i : ~ n ~ i u ~ ~ d a d a a u ~ d o & ~ ~ n i a ~ d ? ~ u ~ f ~ u ~ i u a ~ ~ ~ ~ ~ a ~ ~ w d ~ 3 h  

5 l rkw narr~~w~n13~?~ufuo~~~n~dol~iiaou 4 a C w  ~ d ~ u u ~ C i u u . n u l ~ u 3 n w o ~ ~ ~ u ~ " ~ i  
~ f i ~ n n u w i i m i  Kerdi~ 7 bd?ou~buw~wku'i~'bwab~~~~~erdi~ j 3 %%a s i ? o d i ~ ~ w k l  
d ~ ~ u n i ~ ~ d i u u ~ ~ s u 6 i ~ ~ ~ u u i n n ~ i  2 n(iu~~odi,&u!d8~ih 

, 



r i ? ~ l i i ~  ~ ~ ~ n i . r l h u ~ n o u a u i i o ~ n i a d a ~ ~ ~ u ~ ~ n i a ~ n ~ i u ~ o d ' n ~ i u ~ ~ i 1 ~ d ~ t ~ ~ i ~ 3 i n i a ~  
I dsr add 

1$3 5f i 5 i  1 1#w~nsu~$i1~u~nmun"Uwod'n~iu~ninumaiu~iui~ a m  2 1#wod'nmu~4" 
asrd 

. l ~ ~ # ~ ~ u ~ ~ $ i ~ ~ n ~ m ~ n ~ i u b m u l d d n i a d ~ ~ ~ ~ ~ i u 1 u b a ~ ~ i u  ann  3 ~ i h t n i d n ~ i u b ~ u B n i a  

add 
(11'11Ud 10.3 a m  I ndd add a m  2 a m  3 

J da A ad dl 

~ I L Q A U ~ ~ ~ U O ~ H ~ Q  grand mean HfQ ? UalfMi 2 25 nQ 

1.2 = GIN = 30411 6 = 1 9  

orr$udini . rv i i  x' i i o ~ l # + ~ ~ ~ # ~ ~ u n o i n n i a n m ~ ~ ~  



H o : p l  = p* = p 3  = p  

Ha : pi ! d L ~ l n " ~ 8 9 ~ U ~  j = 1, 2 , 3  

6 i b a i ~ ~ d ~ i n n i s n n ~ ~ u ! ~ i  i i ~ ~ d u p i n . j a d i ~ 1 ~ u n n d i ~ n " ~ a d i ~ G C ~ ~ i ~ ~ ~  nihe 

aiui.inoyuiul6ii ^aRnousuW~~wZw~iow~wGn"~o~wsa"n~i~ luwidnsrGiu ninLaiwu 

ii ~i~adu~inKa~~' i~Gnaiu~~nnei i~n"fauin~6u!d n ~ o u i n ~ 6 u n i s u o u T u i i b i i n ~ i n  
w I add 

sampling error L ~ I ~ L Q ~ u I ~ R ? I ? ~ ~ ~ Q ~ ~ ~  ~ ~ ~ ~ W R ~ O W R W ~ S N O J W ~ ~ ~ I ~  L L R E L J I O ~ ~ ~ ~ I ~ I S  

diud~ASnis~nouau2K~~ui:audo!d 

~io~iiuusauni!Mi x,j-n(pj, 0 2~ 

i m i f i s u y i d  1 Ao.misu~nu~duuudn~Sd"u 61!.n'Kaorii~uuinlvl~ & a u y ~ < f l d ( i ~ ~ w  
B ~ d b ~ 7 ~ ~ 7 ~ ~ l l n  central limit theorem 





64 f~ a = 
2 
opxn 

bb8E -2 - 2 a = a-xn 
X 





a d  add aadnouaud I aadnouaud 2 
ed4 d a ~ d n o u ~ u w  3 

I 

,I 
F M+Q F ratio wu 

- - 1.354 t-- F ratio 



w g: 
~.ris:of u i u r i l ~ i i i  F odi.s!3di? %Lnnnq&~g df uo~hm~~~a:&nq.ruo~ F iK vl = 

a. g: u g: 
df uo~mam~ = k - 1 = 3 - 1 = 2  UR: v 2  no dt u o t h n i ~  = N - k = 1 s - 3 = 13 uudo 

I d g :  w u  
1d8o n i~m- ia~muAni~un~ F 41 n i n ~ u ~ ~ ~ i u i ~ ~ ~ J ~ ~ n m ~ I a ~ d u n a ~ u ~ ~ ~ n " a ~  

w d a  I dsi g: -2 g: 
Idfmiu G: ~:f in~~inuin~du&ada:ui~ni~muo~ a2 daudi7m~uo~ F Go ol uu Q ~ O U  

w w  0 L u  c l r r g :  
&ada:uimdid~uo~ o2 nidmuo816mi~ HO ~ o ~ ~ ~ u n a i u - a l f ~  uunoa5n9 3 dd3~8nfniw 

d -2 - A LC ~viii?'u C J ~ U  wanmiuui~a~ms~dauuo~ 0, 0, n"ao F ratlo ~ : d i i l n & G p ~ n ~ ~  LUOJ 

Qin G:  LLae G :  d d i ~ n i ~ $ ~ ~ r Y u  UR:L~IQ:UOUILI~I HO L ~ ~ U P ~ J L L ~ ~ U ~ I J ~ ~ J ~ J  ningm31 
g: 

dau F ddilm ~ ~ ~ : ~ i l u ~ a ~ i n n a ~ u ~ e l a d a a u ~ : ~ i i ~ n ~ u ~ ~  ~ ~ ~ 1 ~ ~ i ~ o d i ~ ~ n d i u u I a i I 6 u i  
~ind.r:ain~~Gkran'w n40 HO L ~ ? U L ~ ~ Q  ~ ~ ? i ~ i ) ~ ~ u a l ~ u d e d  HO i i n i u d i l ~ ~ i i u r d  

YQJ F i l ~ n i d ~ ~ d f l o ~ ~ i ~ : ~ . a " o t ~ a ~ O u ~ n ~ o ~ a " m i i  F d d i l ~ ~ i j u W  n501J Aqmpufigo ~310:: 

, k ~ d i i i  F d ~ i u a t u ? l ~ ~ u u ~ u d i ~ ~ w ~ u o ~ ~ u m i u a : ~ u ~ u d i ~ i ~ n " ~ a i i i i ~ u m  i u f lok~  

L ~ ~ ~ I . ~ I J ~ I ~ L L Q ~ L L Q ~ L L U ~  F ~ tuug  

n i3~dmmi3 i~n i3uon~~a~~~uu F g o i o ~ q ~ ~ o n ~ : 6 u u i  a dou~du a - .05, a 
I w 

= .Ol, a = ,025 LOU& ~ l 3 ~ n ~ l ~ ~ ~ 1 3 1 ~ ~ ~ J ~ d f  2 6.4 60 Vl LLRL v 2 ,  v 30 df 110Jdi?d$ 
g: 

VQJ F OED jn i~nuam~ iau v 2  go df ~ ~ ~ K a n i ~ ~ : ~ f j m ~ ~ ~ u a u o u ~ a u ~ d ~ i ~ n i ~ ~ ~ n ~ ~ ~ ~  
I d u  ~ w u  F Q L R ~ I U ~ Y ~ ~ I ~ L L ~ ~ Y ~ ~ L L Y ~  x 2  :a LSVII, Wddq~u ~ w ~ ~ m n ~ ~ n q n f l o  o URL~~~IJQ: 

~d$uu!dmiu df ~ ~ j d d  10.2 ~ i n A a d i ~  vl = 2 ,  v = 13 rill% = .o5 dotdmrnmj 
d 
n  a = .05 no~ i6d  2 L L I I ~  13 0d6di 3.81 ~ o d i b ( ~ i ~ ~ ~ ~ t i i ~ ~ ~ n ~ ~ o ~ ~ ~ u  2 dau ln~kiRi?u 

d Y  d  dRlU~lJuw~Yl 5% k $dnd 10.3 



n i ~ q  Jucu L Y R U B U ~ ~ J  H O ,  

t 

(~IRB?~ F = 1.354 Iaiadlu~~~l5nq01 . . 
4 ia&d j ~ n a  HO IailX P J R ~ ~ ~ I  

!d2na1uurnnd1sod1~2Gui1$I"ga: :P 

e9k,?ifln 3 45 daerwerS01vas 
i 

t 
3.81 



$ 2  = SSA/(k - 1 I, SSA = SUM of squares among groups 



- 

! df = k - 1 ,  41 G ~ I N  b!un$i correction factor GO C F  

' - 2  R 1 U u 2  = SSEI(N - ~ I ~ U L ~ O  SSE = Sum of squares w~ th ln  groups M?D sum of squares 

error 
V 

dad D uasni~am6G.i  
SSE k 

= r in. - I )s2 ( ~ R S % U I U ~ I O J  SSE) 
J J 

~~nueii s 2~:%g - - 
- . -- -- - 

J 

SSE = z k i n  - 1  )~,X,!'~IX - X )? / in  - 1 )  
J I1 1 I 

k  
= znx lJ  - 2 , )  ( ~ B I S % U I U V O J  SSE) 

1 I 

bb8t(b$ SST = SUM of squares to ta l  

SST = SSA + SSE 

k "J 
bbfl: SST = z z  (x. .  - ? 1 2  bb61Li df = N - 1  

j i '1 

d 
H u n i a n  10.5 L L R ~ J ~ I ~ W ~  SST ga~~nta9~i1u-n~ 

P: 41 SS nJllRlU URL df L d O ~ ~ ~ d ~ ~ ~ 1 J ~ b ~ ~ l t 0 9 " ~ ? 7 ~ b b d ~ d ~ ? ~  h U i l ~ U n 6 1 1 ~ d ~ l  %I $04 
0,- dY C( 1 .  2, 3 %tl~lJU 



dulsl~i~ 

~aiuw'odbbd3 

.rtniii~nt+ 
(A 1 

niulun4u 
(E) 

Total (T I  

Sum of Squares 

(SS) 

T 2 2 
SsA  - C, t I - G _  

1 N  

2 

ssw =zkzd T j  
J  i j K 

J 

k n j  2 -  G~ SST= C. C. x.. - 
J I  IJ N  

Deqrees of 

Freedom (df )  

- 

v 1  = k - 1  

v 2 = N - k  

n~78~bbdSd33Pd 

Mean Suquare (MS)  

MSA=S:='= k -  1  

2 = MSE 
M s E = s  ~ - k  

E 

N - 1  

F 

ratio 

2  
-= 

s: MSE 



LbRr 
T? 

k nj 2 - = k  1 SSE = C. Z Xi, 
J i J i=i- 

j 

w 
S: = SSAl(k - 1) = 4012 = 2 0  

2 SE = SSEI(N - k )  = 192113 = 14.769 

2 bbRt F ratio = SA = 20  = 1.354 - 14.769 ' 

aiai~?~~aitdnairar~~dadaau (ANOVA]  

d f 

2 

13  
\ 

15  

nairarudssJaau 

(MS) 

20  

14.769 

d 
W~~JIYQW~~IU 

kkLbbd3~"a SOV , 

a r n i i ~ n i $  

(A) 

molunq'u 

(E)  

aarar (T)  

C m a i i a u  

F 

2Q 
14.769 

= 1.354 

w a u a n f i i k ~ o s  

(SS) 

SSA = 40 

SSE = 192  

SST = 232 



S S T  = S S A  + SSE 

SSE  = S S T  - S S A  

2 2 S S T  = CCX..  - G I N  LL@:G d f  = N - 1 
'I 

S S T  = 6008 - 5 7 7 6  

SSE = 232 - 40 

= 192 . 
dfE  = d f T - d f A  

= 1 5 - 2  = 13 

10.32 ~ 7 u ~ ~ q 1 ~ 1 1 ~ ~ n ~ a ~ ~ ~ a i ~ 6 n a 1 u ~ ~ d a d a a u ~ - d i ~ e i 1 ~ l a ?  
10.33 ~m!nITi~~uu~uInTua1~1araari19 7 3 p a  ~~Oi~zrslaQnId 5 h u~:~dana~fiivwe, 

we. Y d 2 . X  e.3 nlanqaas Iqamu~nGnw~wuvu e,su , 

4 3 6 
(F  = 2.3, ~ J O B J ~ U  Ho) 

4 4 , 7  

7 5 7 

7 6 7 

8 7 8 





dl9 6J hu l a '  6 = -05 (F = 3.57, UQBJ?IJ Ho) 



W w  d 
n i s i i s i u  5 n i u a a i  7 a:: 8 ~ ~ T u J  ~ ~ a : : ~ a ~ u n n i i u ~ u ~ u n i ~ i ~ m ~ u ~ ~ ~ a : : n ~ ~ ~ a a i  

'b w w 3  a  asu 





1 1  2 = MSE + MSE W ~ O  MSE lh + E,, s a  - 
n n./ 1 J i J 



- 

1 1  v = error df = N - k , ~a = JMSE lir + ,;I 
i J 

n ~ m n a a u n ~ s ~ J i u u ~ M ' u u ~ ~ u u ~  
(pairwise coonparison test) 

d A  d 
~ d o ~ ~ l d i a ~ n i s n 3 i ' i ~ i i  p., J UR:: p., J U ~ ~ ~ I J ~ U M ? O ~ J L ~ I P L U ~ E ~ I ~ ~ ~ R O Y K ~ ~ '  

4) P L ~ ~ ~ L R E  HO L ~ O  1Rj - Zj, 1 >  IS^ ( a )  
d Tnun  IS^ (PI = ta12, 

SJ 

Isd LEIP~RI~OVQJ least signi ficant difference test 

v 60 df 9109 MSE = N - k  

d 
Tnm  IS^ (a)  = taI2, ' '/- 



~ U I  S S d f MS F-rat io 

. r :~ i i~n(u  ( A )  76.85 3 25.62 10.49 

Error 39.08 16 2.4425 

aau 1 1  5.93 19 

8 1 n ~ I ~ l d  f .05; 3, 16  = 3124 

R T ~ W R ~ ; ~ M I  i iuauu iu1auLa~~~o~u" i~anu~d i~  7 WL~ICU~"~MUCI O:LWI+LL~J 
, d.4 P d d  L4 

~~a:B~$oa j ; i iuawug~na i~ou  iiiuiliniio~maw~na~aua~wo41~~1ern"ada:~~ ~~srui i in 
d d w e  do, a ~ ~ s n i . r ~ ~ i u i i i i u a u " ~ ~ ~ ' b ~ u ~ a a u n ~ ~ n ~ ~ ~ ~ ~ ~ Q ~ ~ a  ~~a:a$ua Znaiurrnndi~ol i i~~~uu~iK~ 

,ad 
MTQIJ ~ u i ~ : i j i ~ n i m i r ~ ~ i  2 ~ E ~ ~ : R Q U ~ M I I G  ~ o n i a ~ ~ i ~ ~ a r l i 4 o U L U ~ 0 ~  p4 - p2 

d 
~ r a : n i a n n ~ o u n a i u u m n d i ~ u ~ ~ ~ ~ a ~ ~  p4 LLR: p2 Kiii i~uaa:~ufa'uiiK~ 5% 9:ldi 95 



4. Isd ( .05) 
* 



acid n. naiuolruiuua~ HO : pl = p = p3 fin !dQ?f lnoin 3 ari~~vluirauldvl %'Id? 

IF  = 4,43, d f i ~ ~ ~  Ho, UQU?U Ha: & C PB 



6. nl5?b~151f ~f i71~bbd~dS7~bt~Ulbb~n 2 M I 9  

( T W O - ~ a y h n a l y s i s  of Variance) 
/ 

ni~naaou~~uu F auos'a~ond 5 b~u?fni??~n~ir~naiubbd~daa~buu~i~bwmi~~~ua i ioI&bL/~ 
8: naiuTw~~dsn~nunoon~ihc 2 iiaw i io  xndi~nt@ ~~amiu!wnq'u naiuTw~~d~~rndi~n$ 

8: ~il~maiuw'~l~ds~rai~os"w.a"a~~w ui~naa3ibiun-h factor M ~ Q  treatment Gia~naiuTw~~damu 

Iwn+.nr-iauimiwadw q wonoin factor Ii aarcn~funii naiunaia~ni;awo+nianaapJ 
8: u dn dn 

' H ~ Q  experimental error biunaw 7 d l  error ~ J ~ ~ E ~ b ~ 3 l ~ ~ ~ a l ~ b b d ~ d 3 ~ ~ ~ n ~ ~ l ~ ? f  Lbd'9: 
ad d d 

uonrjiaa~nw~a~~iundi nis?~nsirrinaiu~~dad~au~bp~uii~~un 2 niJ h u i f  or I i iuoUa 
A 

ii~~wnmiu~~Anbm05 2 L L A ~ L ~ Q ~  bdw lusruuniser8m ~ai8~~~.a"nu~iunaiun~ ~~arl.a"~naos 

i ns~a iu  7 m:o~ ~ ~ i a i u i . r n n a a o u n a i u ~ ~ m n d i ~ u o ~ ~ a ~ 8 m 0 i n n a i u  q nw bra: 

~ i u i . r n n n ~ a u n a i u ~ m n d i ~ ~ ~ n i a ~ ~ m " ~ o ~ b n ~ o ~ ~ n ~ ~ ~ i u  7 LnqoJ miu~5ni.slwos'a~od 
w 

5 ~~d61~318~~ni~maaoao1~wa"ou q npU $4 2 o e i i ~  ~aarhumr~ffuan'pr ~ ~ 1 8 a ~ n i 3 m i u  
n # d  d 

oYlh€3huh"U~J 2 LbVhbm03 611Jb3fJndl joint effect H?Q interaction effectbW3l~~U97U~lJ~PIQl3 
d A 

{~nu~Ubn:~J~n3ulJb~4OJb6~~bflW ~ J I K H ~ J I u ~ ~ ~ I L ~ Q I ~ L ~ ~ Q J ~ M  7 ~ ~ Q ~ ~ I G ~ K U H ~ J  
i i o  ni3?fimaia ~~b-i iari iuunwrin~iuulu 2 k ~ m r  (bb~nbmof) i i o  i i ~ w n m i ~ o i q  

uard-irnuni3$ ~ r a r 6 i n i 8 a ~ n i ~ m ~ a o w o u ~ w i w a u o ~ o i q  aabnEwauo~d3r~uni36do 
#dn n hwmuluuowrinm ~wn.rfi~iom~aowujioiq~~~rda~aumamuowmaa'aun"~ ~w3irIun~u 

oiqui~dateraun"ud~r~unis$.r~~un~~ a i o r i i ~ K i i u a u u i u u i n ~ 0 ~ ~ ~ ~ 1 ~  

L d ~ L 3 1 ~ 0 1 3 0 ~ 1  2 U V ~ ~ L A O ~ W ~ F I U ~ U  L ~ ~ o ~ ~ D J L ~ u ~ ~ u ~ ~ ~ ~ Q ~ A ~ ~ ~ ~ J ~ u ~ ~ ~ ~ J  

2 niJ w i n  r x k lucdo r WQ iiuaw~na uar k f i o i iwa~no~ j l~  bb~r~~ooE~un~ni~a"Uo~- 

interaction QDnOln random error ~ 3 l ~ ~ d i O ~ ~ & ~ ~ ~ ~ b L d ~ ~ b ~ ~ f l ~ ~ ~ ~ n d l  1 h fiadio~; 
Y 

-nisdi- (~a~i,;o liaw8auo~nna<unoKuG) ~ w ~ 1 ~ 6 i i l l ~ i i i C o ~ a ~ A U J  1 iii IUU~ 
fl33JflA ~ l r ~ d k l ~ l 3 n ~ ~ ~ ~ & d l  H ~ ~ I J ? ~ ~ I J L ~ ~ ~ L ~ o ~ I I ~ H ~ P ~ ~  random error L L ~ L ~ U J O ~ I J  

L ~ J ?  M ? E I L ~ U W ~ ~ ~ ~ U Y Q J  random error LLRL interact~on ~ ~ ~ " U ~ J ~ l 3 l ~ b ~ 3 1 ~ ~ ~ a 7 ~ ~ ~ d 3 d 3 ~ 9 1  
d " Y  

LbElEl 2 M I 9  UaJU 



v 

uolG'a~nmiiqn 7 ~ r a i i i i i u ? . u G i i u  i;n " iiu-du 
s ? u %  8! 

~ s i i i  on? Ira: r o s ~ u  nauutr?adLfiuu~nanun 

~ f i  N = r x k x n ~ I U ~ U  

Iri x imuu'oyelwaan? 1 ROK~JG k L L R L C - ~ ~  
~ k '  

bmerfi 



14s" SSR LLWU, ss " U Q ~  Z W ~ M ~ X I U L L ~ ~  
ssc LLWU ss YO? Z~5w~l6iunaKa.16 

/ 

SSI bbWU SS "U09 Z W ~ W W ~ . ~ ? % . ~  ( interact~on) 

SSE bb~% SS "U09 error 

SST  bbWU SS 'TI09 Total 
0.2 

b ~ 1 9 t 9 9 1 ~ 1  SS " U ~ ~ ~ W ~ W ~ I F ~ I ~  bJ q 9 U  

\ \ \  

3 SSI = SST - S S R  - S S C  - S S E ' ~  

4 SSE = T. TT(X jk i -  kjk12 
r K n 2  r K (x:xjki) 2  = xj Zk xi Xjki - zj zk 

n 



V,  = ( r -  I) ( k -  1)LLBr V 2  = r K ( n -  1 )  

~do-acnmaou HO : ~ l j d B n ~ w m 1 ~ 6 i ~ ~ ~ r n  -... 
d 

~ R ~ ~ ~ R R Q U  fro F = ~ ~ R ~ L d $ l l ~ L l l l  f l ~ ~ l ~ l d ~  Vl  = r - 1 Lac V 2  = rK (n - 1 I 

~do-atnmaou HO : lljdE6wani~6iunoKud 1, 
d '\ 

niaftkn~auF;o F = ~ u a r ~ d i e r u ~ f i u u i Y u i  lumiaidn vl = K - 1 LLa: v 2  = rk in - 11 
nnd w 

'bdam&~nm% ni~nsmlrmnaou'onkahJii MSE ~ 3 u K a n i a u  ~una~wdnm~ou 
rr 

rrKa Wiii~~waiau~uatp9~i~~~na~~a:noKud raioi-an~Tanialnu raerna'i pooled eror ' b m e r i i  

s s ~  aauiTu SSE ~kniaher warau df u o ~  s s ~  ua: ssh, 
. 

n'?oh.r b~d1uurid~Gdl~~n40d4na~8m~~g1"11ii,md1 7 iYu 5 ~n:a~ var~wrinsiunau~h 
' 

~n+adj,a n- nu 'batmu~~tnianaiu~i ~nnuumnhd~u~iuau6u~1~i~m4d~f m~mernudiu 

dul 

a:na'im.na = R 

atna'i~notTu6 = c 

ihQwaiauuos 
unaua:noKud 
(Interaction = I )  

ERRor = E 

waaau = T 

MS 

SS R - 
r -  1 

SSC 
K - 1  

SSI 
(r - 1 ) ( K  - 1 )  

SSE 
rK(n  - 1 )  

F ratio 

MSR - 
MSE 

MSC 
MSE 
- 

MSI - 
MSE 

S S 

SSR 

ssc 

SSI 

SSE 

SST 

d f 

r -  1 

K -  1 

( r -  1 H K -  1 )  

rK(n  - 1 )  

r K n -  1 



1n4n~~n-i 

1 

2 

3 

4 

5 

S ~ U  

I 

R 1 = 2 5 8  

R 2  = 243 

% 5 

R 3 = 1 7 8 '  

I 

R 4  = 208 

R 5  = 274 

G = 1161 

a au 

32-a 

aau 

aau 

33a.J 

1 

34 

28 

62 

34 

3 1 

65 

20 

19 

39 

2 3 

30 

5 3 

29 

34 

6 3 

C 1  = 2 8 2  

~ C n ~ i w  

2 

36 

26 

62 

34 

22 

56 

33 

20 

53 

3 6 

18 

54 

42 

34 

76 

C 2 = 3 0 1  

aau 

3 

3 7 

3 5 

72 

25 

40 

65 

30 

2 2 

52 

3 6 

14 

50 

45 

3 3 

78 

4 

3 8 

24 

62 

28 

29' 

5 7 

22 

12 

34 

30 

21 

5 1 

3 2 

25 

5 7 

C 3 = 3 0 7  C4=261  



,: c; - C F  
(3) SSC 

nr 

r K  n  2 K l ~ r ~ ~ ~ ~ l ~  (4) SSE = Z.Z Z. Xilk - ZjZk l k ~  n 

$J$U SSE = (4.1) - (4.2) 

(4) SST 

(5) SSI = S S T  - SSR - SSC - SSE 



d 
F 

WBJ7 'SS d f M S  rat io 

756.6 189.16 
= 1 8 9 . 1 5  -- - 3.33 

R = 3 L ~ ' h J b f l : E l J ~ f l ~  SSR = 756.6 5 - 1  = 4  4 56.725 

175.475 58 49 - = 58.49 - = 1.03 c - ~ t n ~ i ~ w C n ~ i u  ssc = 175.475 4. - i = 3 3 56.725 
i - 

192 16 03 
I = Z w n f  wAiaoJ - P 16,a3 . = 0.28 SSI = 192.4 (5-1)(4-1)=12 72 ,56.725 

\ 
1 134.5 

E = Error SSE = 1 1  34.5 5(4)(1) = 20  2 0 = 56.725 
t 

T = wwaau 2258.975 ,5(4)(2) 1 * 39 



0,- 24' d l  S S ~ ~ ~ J V  

SSR = 3 1 5  F (bbn3) = 5.25* n 

SSC = 4 0 5  ~ (no i k6 )  =10.125* 

SSI = 9 0 0  F ( ~ ? w ~ B ; ~ s J ) =  75** ' 

SSE = 9 6 0  



10.52 u ~ l j n ~ a : ~ u ~ a t n i ~ ~ ~ m a i ~ ~ m a i u ~ ~ ~ a ~ a a u ~ ~ u u  n nit ~4oEnaitnlwauoa 3 



7. ~ISOYUII I I I~IUIL~S~S~UUDJ i dsrrins 

(Inferen'ce about a population variance) 
A '  d 

~siw.nuiinisnii~da~~"~~o.dJ'u~i~:n~~ounu~~~~iuii~a'u~i~~au ua:cinci-m 
rl , It: w ww 

n n  1 ds:sins LLR: 2 ds:~ins ~uunn at  ~ a :  9 L L [ ; ?  uonnnwu niuc~m!%nisnmsou 
/ d 4 ,  #4 dl ~~uu!na~mai LLRLLLUU F ~Tuopdm~buo~m~~~~~ia:~miauuinn~i  2 nt$~u!d tT~ijy(isi- 

d w  n ij~moidiiniy8n~ai?n:~i;o naiuudsdsauua~dsrainawu~u'b$nd~a~au 

ni~dsruinriie;1~iu~~dsds~uuau 1 dxtnns 
~ s i w s i u i i ~ i d s : u i m ~ ~ u ~ ~ ~ m ~ ~ ~  o2 t o  s2 n e i ~ s i u j r r i w s i u n i s ~ ~ ~ n ~ ~ ~ ~ " ~ ~ ~  - , 

s ~ J & R ~ I J ~ ~ J L ~ Q ~ " U Q J  o2 fi6am~~dgi<~Go /' , , , *  , 



-- 

X  = L 2 A I  X - x  ( X  - x 1 2  



2. ~ I M U R R U B J ~ ~ I U ~ O J  : H a :  a  2 > o0 2 

2 2 H a :  a  < a o  

2 2 H a :  a  # go 





d 
i 0.55 ~ i ~ u n ~ ~ ~ ~ ~ ~ ~ s ~ u u u i m ~ y i u u o ~ ~ a t " ~ ~ i n ~ ~ u  = 31 o riloinu'o y a i ~ u u i  1 o i iwu 

I ~ d - ~ ~ d e ~ t . ~ u u i n 3 ~ i u r 8 u  220 L T I P : A ~ ~ ~  f i i ~ d ~ ~ ~ u u u i ~ ~ ~ i ~ " ~ o s d ~ : " ~ ~ i n a c s l ' i ~  

"hlqin 310 Kae a = .05 Ybfivlu? ( X  2 = 4.53,  UOBJFU HO) 



i 0.56 ~ i n ~ ~ a I u o ~ n  wuii naiuudsdaauuo~ds:sin& = 48 fiijui~ot(am 15 iiuau 

!&nwu~bdsdsau 55 ~ a i m s s : a ~ d i i  'miuuds d s a u u o d d a : " ~ ~ i n a b ~ u ~ d n ~ i  

(1 12.41 < u < 645.70) 
I 

A dd u 
10.58 i~<mnisiliuwasaoii w c i n c i u n u n n a : ~ ~ w ~ ~ ~ i I ~ u i n n i i w c i n ~ i u w d ~ e ~ ~ i Y i I ~ ~  

w d  A bbddoiq naiu~uu~da~a~~un~nw~n!6uo~wcin~~u 2 n~ufurhil~mniitriu sinwanis 

finaiIuolnwuii wcinmu~u'l2ndw~n~u~i'b~mu~ab~~uka'bu~a 20 n Jau bbar , 
iin-nu~dsdsau 56 Kiwrind;u6L$ivl5 (d5nae) huau 20 nu dwau~n~a~u 

0.61 n ~ a 7 n i s t r ~ l i ~ n i ~ ~ ~ ~ n i ~ a m ~ i I ~ ~ i u r i i ~ ~ u n i ~ ~ i n ~ ~ u ~ ~ u u ~ ~ u w ~ w ~  d~wu i i  naiu 

~~drdaauatn~isniadin-noub~ubb~a:n5"~ 6o 84 ?u nuinia&~dnisamnaiubbdadaau 
d 

idodainnisdin~uIua:ur#u 0~I9uiuu-~uiinciiuiniasina~~~niawnou~iiu I 
w 

n f i  do 1 ~Wou ~~~:~&orjuG~~ijudinoouwfwdui 15 GyQ wuii naiu~dadaau 

du 28 ?u nuin ia~:~pI i i  uLImuInd~iIYinaiu~~dadaau~m~~~au a = .05 !flnu? 

(x2  = 4-67.  di]~an HO) 



(Inference about t w o  population variances) 

~ ~ d i ~ b ~ d o u n ' ~ ~ ~ i i r ~ ~ u b ~ a : ~ m d a u  bal~:!#~f l~~bf i~b~f l?id7~ ~ 9 %  ratio bbWu ~ d ~ a o d l d d o  

3. Ri~um3:KuMYUdiCq a 

2 
4. I I R ~ U I V ~ ? ~ ~ ~  ~ J ~ : ~ u Q ~ ? ~ ' ~ ~ u u ~ ~ I U S O J  bun~nqn~:odniu!fl~niabb~nbbadbbu~ - 

Jpl 
f w u v  - n  - 1 b b a : V 2 = n 2 - 1  

1 -  1 











8: 
6. F = 1.65 O # U L ~ I ~ L I Q U ~ ¶ J  Ha ~JRI~$~UIWJ 2 Tl%l ! R ? ~ u ~ ~ L L ~ ~ u o J ~ ? ~ ) I ~ ~ # P M ~ ~ ? o  

~ ~ ~ ~ L ~ ~ u ~ T ~ ~ ~ ~ ~ I ~ ~ " u Q ~ I J ~ s ~ " L I B I ~ ~ ~ P ~ ~ o  sr$oaCnlnnl~~mniwLrriiounir 
g: A' 

aruu n?s.noairnd!.rinipn 
A '  ClPd u A' 

u e r & t . s i t i ~ ~ n i ~ ~ f i d d a 4 ~ ~ 0 C u  98% Y Q ~  0, Io2  ~ r ~ a a n ~ u  



uuudngm 
w 

10.62 t l l  n = 1 6, S 1 - - 8 2  kR:: n2 = 1 2, S2 = 4 . 8  nilh:<uriucilniy 5% Q:Ildi l  

da:ain.md 2 iinalu~dadaauii~~n~?dar41inSd 1 MMU? IF = 2.92, d jwn HO) 

10.63 ninaiuudf d ~ a ~ 1 1 0 ~ 6 u q u ~ i d 6 a f l R 6  A = 146 ~1~ ~FILI~%?B~$~OL~IJ 15 LLRZ 

n a l u u d 3 d a a u u o ~ ~ u ~ u ~ i ~ - ~ a % ~ 6  B = 124 uin oin5aorii.s 1s iiau ia i+a rayJh iu  

o = .o5 41 n a i u ~ ~ d ~ d a a u u o ~ R n 6  A g ~ n i i R ~ 6  B w~u? (F = I .  I 8, UQU%JHO) 

2 2 10.64 nl = 12, S1 = 1.96 bLQ: n2 = 10, S2 = 3 .64  

(n) rtriiuatucii .F ~d~naaOunaiuL~andi~~o~naiubbdadaau (F = o 54)  

(v) Q J U R ~ J L V ~ ~ ~ ~ R  ~dold o = .lo 

(n) a ~ d w ~ n i ~ n m o u ~ i o d i ~ h  
2 2 (J) ~ r n i ~ i a ~ ~ B o U i U  90% VOJ a /a2 (0.1 7 <al 2 la2 2 <I ,571 

(1) w ~ a ~ d + a i n n ~ a n a n o u l u %  (n) a o n n l J ~ u l i a J ~ % n k u ~ ~ i l ~ ~ Q o  (J) n i n I i ?  

s s o F u i u  

10.65 Iuni~~d?uu~Ciuud-~~~d~+ain 2 ~ a t a i n a d ~ u a  ~ ~ : I i n ~ i u c i i  a:, a: 
w d w  

~ ~ i ~ n I ~ n i m a a o u u u u  t B i l+a:~oJ i+oauY~i i  a : := a 2 i i i~nnarrn .Ro~q~Pa~~o~ 

n i ~ n n s o u ~ n ~ w ~ a o u n u o ~ d o ~ a u i a ~ a ~ d ~  ~ u i i ~ ~ ~ r i ~ n q u n a ~ o ~ h  2 nqu Ao 
d 

n ~ ~ h l ¶ J ~ ~  (control) <u?l(unl$~l (treated) LVI%%~~ B &6 



10.66 ~Tmniadiunauquq~iw6u6ia~<uii bngod~~iiai'ba~~iuuFin 2 9% dmiuGu~~da 
uotnalununlu (breaking points) d l d ~ b d ~ ~ # b ~ ~ [ 1 d ~ ~ ? l ~ ~ d ~ P d ~ Q d b b n " ~ ~ ~ 6 1 1 W ~  

Y 

uarqmniwaad airmn: 25 Pu wudi ~ ~ i ~ ~ ~ d ~ d ~ ~ ~ ~ ~ d ~ ~ i ~ ~ ~ ~ i ~ b b n " ~  
q ~ m w i i  = 5.2 ~ ~ a : u B ~ ~ ~ i i a q ( ~ r n w ~ o ~  = 12.4 8il# a = . lo q:a7diib~n"a 2 6 i m  ilnaiu 

bbdadaauunndidn'uoeiidi~uiiniyhu? (F = 0.42, O J O B J ~ U  HO) 

w d l  
10.67 (~m'~~udiuuiu 2 nu inaiu~~u%dna~~uiLUuonai ~J~iu~u6~~iio$naiuEu~bdauo~ 

8 n i a ~ u h u o ~ w i a g d n i i b b d f i i u u o n ~ a b ~ o d 9 ~ ~  bui~dfuudfiun~ 2 da-~nnui 
2 

d3:VrnEE 65 fR4 YYV% ~ m ~ ~ d ~ d ~ 7 ~ ~ d ~ l ~ ~ ~ a ' ~ n % # ~ ~ d l ~ ~ ~ ~ l ~ l ~  7 1 0 d b b d f i ~ d ~ ~ n ~ d  





k d a u ( ~ a J ~ n n a $ u  "m~ina3i~uiu" uod~~si~: 'bd3un3u~~mniidn"u~$~!d ~ d o ~ a '  
Cr = -05 (F  = 0.33, ~ I O B J ~ ~  Ho) 

10.76 Y i l u ~ E R ~ d W ~ ~ l n ~ l 3 1 d ~ o ~ w ^ u L 0 ~ ~ ~ l d d l d d ~ l O e i l d ' b 3  Lii31/ ~r = .05? 



i 0.79 i i ~ ( i n ~ i u n i ~ c i ~ n u i n u i ~ ~ ~ n a ~ ~ i ~ l ' ~ ~ u n i a i n n ~ u ~ ~ ~ a : d n a i u ~ u ~ ~ ~ a ~ ~ n ~ i ~ ' ~ u n i  

ainn(uaiu ainniad.iaa~Pl'~n~buiiflb'n~i~^a~u"~uia~~~ wudi aiuiicii~durun 

uin3jpuuo~fluunii 15 nrwu 5 i r i n n j n u i n e 1 ~ ~ d ~ n o d i i a a a ~ l ' ~ u n i a i n ~ ~ ~  
d A ,  

30 nu wudi iinaiuudada*ru 360 ~:UUU 511% a = .05 a : i i ~ ~ q ~ n ~ G i ~ ~ w o n a r ~ a o a i  

n k u n i ~ o d n ~ d i i m i u n a i u ~ u b ~ d a ~ ~ n d i a i u ~ ~ u ?  ( x2  = 46.4, d @nti HO)  

10.80 9lbun?a^awui~~nul6~uniwd 150 nu L ~ D Y ~ O ? ' B I U ~ ~ F ~ Q  ' ' E w ? R ~ ~ ~ *  I ~ ~ u I ~ i i a o u  
d '6 a ~ r i u d  2 o d i ~  l o  ~6~aiuhu n'ulri~Guhu Co~nY'1~di~Aoiiuauliaouw ~auhu"  






