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~l~~l~l~~6~~~~~~lllUflll~~  (Analysis of Categorized Data)

1. fWYN%i~ll  Goodness of fit (Pearson’s x2 test for Goodness.

of fit)

Ul9lLUflfIl5tlkWOUIih

n. n~nolro’Bl5ld?uuo~n~uil~  q Ws’U  proportions h Multinomial distribution

df. WJ  x2 test

1. Ho

2. H,

3. fhnwl  a
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4. CR: X2 > xzdf,, u

X:(0,  - ei)’
5.x:=  7
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1. HO : pij = pi.p.j.  V i = 1, . . . . r IIIX j = 1, . . . . c

Hh Ho: i+MU~‘A  Ml:: B tih+l5r~idU

2.  H, : P i j  +  Pi.P.j

HiD H, : ritlURl~  A 11%  B h.itih&753iof71~

3. filmwI  Q

5.x:=  i
i (Oij-  eij)’

i=lj=* eij

3. nl~n~noIJn~luldUl~n~lrt  (Test for Homogeniety) : Contin-

gency with one margin fixed

+JVb~u'l4UWl~ R,, . . . . R, 0ln r populations &th Al, . . . . A, ll&~~dlllun

Ri  Wl5Jc  &-MWhIU8a  B 40 BI,Bz, . . . . B, 1518:%115lJ  contingency UUWI (rxc)
"

~15+55&97flfll5l~  ~ntingncy  IUm5n~~ou”?,U,ilU~aT~RJ~~Wa5?UUo~  r0: (TOW

total)  ujOUul~uDJAY?O~ijgnn’inuarin’ou

fh?lWd~
.  .

Oij  = nai3&lU’YlAYOj~u04  cell (i. j), i = 1, . . . . r LLRZ  j = I, . . . . C

Ri = Uul~UD~hfhl~  population d i. i = I,  . . . . r

Cj  = WZi’I?lJUOJ  column i j = fl?W&lOJ  Bj

eij  = ~?llJihtHlJ1UUDJ  cell (i, j)

= (L&) Ri, V i ll?tZ j

n = ii , Ri = Total frequency

pij = Prob UOJ  41  (i, j) hd ji t pij = I

.
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1.  Ho : PI,  = pzj  = . . . = pr,,  \I j = l,...,  c

2. ‘H, : bhh,,-,,ll~  Ho

3. R1nun  a

0:) = ~~lIJ&!u”u~n”as’WJ0~  cell (i, j), i = 1, ,..,  k 1151:  j = 1, 2

C, = WtlS~WJUJ  column I7  j, j = 1.2

elJ = fl?llJ&l~MIJWUOJ  cell (i, j)

n,  C,=-
n

PI = Pr (a success WIG  population VI i)

1 4 ST 204 (H)



1.

2 .

3 .

4 .

5 .

6.

ST 204 (H)

Ho: PI = . . = p,r  = p(t~a~ c,, = . . . =,4r  = &“,j q = 1-p,

9i = I-pi, i = 1, . . . . k)

H, : pi~liln)lnirYlUA

fhnuna

CR : X2  > xzkm; (I

x2  z ::
i (Oij - eij)’

L i=lj=l eij

Z+Wi=l

.
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9ln  2.2 n = 25, s2 = (3.1)' = 9.61

Ho : a* = 1 6 I

H, : u* < 1 6 .Ol

a = .Ol IirL.e
10.856 14.4-H .Y=

CR : X2  < Xi, = 10.856..99

x2 = (n-us2  = 24~61)  : 23y4 _ 14.415c
.a

ST 204 (Ii) 1 7



19a1  (Ulpi)
..i
xin i 15 20 1 1 23 16 21 18 16 27 24
-44
xn 2 23 31 13 19 23 17 28 26 25 28

1 8 ST 204 (H)



CR : F < f(o.  4,. OJ  = f,p’p,  ,oI  = & = .314 ttR=  F > 49. 9). .os  = 3.18
. .

9-m  2.5

n,  = 6, s:  = 57.76
)

n2  = 6, s$  = 268.96

Ho : CJ:  = 0;

H I  :o:  >  a:

a=.05

CR : F > fc5,  5).  .os  = 5.02

f, A= - =51.76

s: 268.96
.2148

A : n,  = 7, s:  = 0.0109

B : n2  = 6, s:  = 0.0003

Ho  : a: = a:

ST 204 (H) 19



HI:&>&

a = .05

CR : F > f(6,  5). .os = 4.95

f, 2 0.0109

st
=c = 36.3333

fE = .?i = 0.224’  = 1.9105
S: 0.1173

3.8 QlnuUU~n~m~Q  2.8 oJnai=leu~ a = .02 'h s.d. 9~~Jn::~~uu~15d7uuo& 2 n+j

~~bhwil~n'w

Qlfl  2.8 n, = 8, s: = 16.6964

n2 = 8, s:  = 19.125

Ho : o: = a:

H,:o:  # a:

a = .02

2 0 S T  2 0 4  (HI



CR : F < f(7,  7).  .m = 1 1
f(7.  7).  .O‘

=- = .I431
6.99

Iln=  F > f(7,  7).  .o,  = 6.99

f _  16.6964c - ,9.125  = .873

H,:o: # a:

a = .02

CR : F c fee. CL,.  .s =
1 1

fm 20). 01 =3.23

= .30% LlR::  F > f(zo. 12). .o, =  3 .86

f, Es: = 1.6677
s:

.
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IH’  x = dlu?urou~rr?nri,uir~li,u,u’51J~n~u/?ir

HO : X m Poisson distribution

H, : X khLbBnlbQ9Lh  Poisson

a = .os

CR : X2  > Xl, = 7.815, df. = S-l-l = 3,05

X 0 12 3 4 5 6 7 -i-JlJ

0,  372 360 191 57 16 2 1 1 loo0 = n

20

m = (372xO)+(36Oxl)+(191x2)+...+(7x1~  = jO&O  = 1
lolm

L

2 2

r

0

1

2

3

4

5

6

7

‘r[x<rlp=  I ] Pr ( x = r ] = pi

.3679 .3679

.7358 .3679

.9197 .I839

.9810 Ml3

.9963 .0153
L

.9994 .0031

.9999 .m5

l.oooo .oobl

e,  = llpi

367.9

-367.9

183.9

61.3

15.3

3.1

.5

i

19.0 I

.l
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0 2 3 24X 1 5-m

Oi 3 7 2 3 6 0 191 5 7 20 1000

ei 367.9 387.9 183.9 61.3 19 looi

(Oi - Ci)’- - .0457 .I696 .2741 .3016 .0526ei .8436  = x:

Jiuirunmu#hwm/iu  0 1 2 3 4 5 ‘I-II.4

QlU?WiU  626 274 80 I5 4 1 loo0

urlsdJ?aJ~dms~~ilnuil;ll~u  Poisson  distribution

IHY x = Jiuitunaiuhm/fu

Ho  : X - Poisson distribution

HI  : X b.iiniwanitilJLilu  Poisson

a  = .05

CR : 1X2 > X,, ,oS = 5.991, df. =4-1-l= 2

X 0 I 2 3 4 5 5au

0; 1 626 274 80 15 -2--- 1 lOOO=n

20

)r (626~0)+(274~1)+(80~2)+...+(5x1)m =- _ 485 _
1000 loo0

.485 =,J
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9 ~naim  ~2

Pr[x 6  r  Jp =  .5]

.6065

.9098

.9856

.9982

.9998

1.oooo I
Pr [ x = r ] = pi

,606s

.3033

.0758

.0126

.0016

.0002

e, = np,

606.5

303.3

75.8

X 0

Oi 626

el  606.5

(Oi-ei)* .627
ei

1 2 23 5?U

274 80 20 loo0

303.3 75.8 14.4 1000

2.8305 .2327 2.1778 5.868 = x:
*

,y:  = 5.868 ?lhnOt?'lU CR, 131bhJ13t'd&fm  Ho 4  a = .05 &&“f~u

fU;l  X w Poisson distribution

1X x = Ils’ulcusnuu~~ud?Jl?aInw’J

Ho : X * Poisson distribution ii mean = 1

HI : X ~~~n~~LL~fNL~Jr~M  Poisson

a = .05

CR :  X2  > xi .oJ =  9 .488 , df. =  5 - 1  = 4

2‘4 ST  204  (H)



oin 3.10

X i

0

1

2

3

4

5

6

7

Pr  [ X = d ] = Pi ei = npi = 400  pi

.3679 147.16

.3679 147.16

.1839 73.56

‘ L a613 24.52

a153

JO31

JO05

.OWl

Xi .O 1 2 3 34 5?U

Oi 129 137 83 38 13 400

ei 147.16 -147.16 73.56 24.52 7.60 400

(Oi - ei)l 2.2410 .7015 1.2114 7.4107 3.8368
ei

I

15.4014
= X:

2
xc = 15.4014 Mqh4 CR. r51dfj1RB  Ho d Q = .05 u;uhf$I  X Ii;

nimrwdlu Poisson

3.13 ,nio~nwia\inn:JenHdoloonlllu,u’lud~,~  q tib  5 $ hioirmidim~5dnu~
1

h&&~~dd~~  q no q fiid0bI  Mt+.d~ou’~Jiio~~f~  300 nu tmd5ing6ai

S T  2 0 4  (H) 2 5



CR X’ > xi o’ = 9.488

> 0 I 2 3 57U

Pr[ Y = Y] 27/64 27/64 9164 l/64 1

Ho : Y w Binomial (n = 3, p =

HI : Y ~.3k%l%WlLl~~l~~  Binomial

2 6 ST 204 0.x)



a = .05

CR : X2  > x: ,o~  = 5.991, df. = 3-1 = 2

Y 0 1 2 3

PI 27164 27/64 9/64 l/64

e, 54 54 18 2
-,

2t

Oi 42 62

/

22 2L.l

(Oi -4’ 2.6667 1.1852 .8
ei

x: = 4.6519

5au

1

128

128

4.6519 = x:

. . xf ?l.hno~h  CR. 1slkhhj12fa  HO d a = .OS  l.kiouoUsiri~  Y Ii
l

fll~~MlttWLi]U  Binomial distribution

5.15 Iwnmndnuw~~  omu’nhmirs’uwirxff%  100 nu  wnd3mg&Z  (umsrw

5 grades)

Wn@~tV~LltflJl~~qW~  a = .05 $1  ?T&lilllllilJ%ilS  grade lh Uniform dis-

tribution HjO?d

Ho : Grade w Uniform distribution

HI : Grade I%%ll‘W.WllKh¶L!h  Uniform

a = .OS

CR : X’  > xi, “ ) x 9.488

ST 204 (IS) 2 7



X 1 2 3 4 5 6 7 8 57l.l

dnJ?U”k~ 136 6 0 3 4 1 2 9 1 3 1 2 5 6

%~YlFi~OLJEflJlJ~~lU~  a = .OS hll%blBfllb99Y109  X 6.h  Geometric  d&&u&n

h i  p  =  + niolli

Ho : X m Geometric distribution 42 p = i

HI  : X ~&ll~~~Wl~LWLh  Geometric

a = .OS

CR : X2 > xi = = =,oj 11.07 , d f 6-1 5

7
X 1 2 3 4 S 6 7 8 57  lJ

Pr [ X = x ] = pi l/2 l/4 l/8 1124 l/25 1126 l/2’ l/2’

Oi 136 6 0 3 4 1 2 9 1 3 1 2 5 6 = 2’ = n
-5’-

ei = llpi 128 6 4 3 2 1 6 8 4 2 1
, I

2 5 6
w-3

7
L

28 ST 204 (H)



’ I.

x:=i~t(qL  .5  + .25+ .125 + 1 -I-  .125 + .5714  = 2.5714
I

*: x: = 2.5714 1 rimne$h  CR, r5l’lritWJlsnd&fa  Ho 4 a = .05 h&~

tqd-ll  x w Geometric distribution n’i p = t

c l a s s  b o u n d a r i e s fi  = Oi

1.95 - 2.45 2 1

2.45 - -2.95 43

2.95 - 3.45 68

3.45 - 3.95 97

3.95 - 4.45 72

4.45 - 4.95 53

4.95 - 5.45 . 2 1

5.45 - 5.95 11

-5.95 - 6.45 4

5?U 390

Qlfl  Grouped  data:  = 3.81, s = .86  QJtlWfOlJ~  (I  = .C> hXl1 Yt6WU

491aj,~~~%~I”Llanlsj,~~~,~~,~~~~~~~~~~~~~  (Normal distribution)

1x x = ,~m~wu’n~,u,tdn~nul~u”,sdl~

Ho : X w Normal distribution

HI : X ~$hm~nuil;rlifiu  Normal

a = .05

Cr : X2  > X:, .oJ = 11.07, df = B-1-2 = 5

n = 390, f = 3.81, s = .86,

S T  2 0 4  (H)
,
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class boundarie!

1.95 - 2.45

2.45 - 2.95

2.95 - 3.45

3.45 - 3.95

3.95 - 4.45

4.45 - 4.95

4.95 - 5.45

5.45 - 5.95

5.95 - 6.45

z

-2.16) - (- 1.58)

( -1 .58 )  - ( - 1 )

( - 1 )  - (-.42)

( - 4 . 2 )  - .16

.I6 - .74

.74 - 1.33

1.33 - 1.91

1.91 - 2.49

2.49 - 3.07

Pi

0571 - .0154 = .0417

1587 - .0571 = .1016

.3372 - .I587 = .I785

.5636 - .3372 = .2264

.7704 - .5636 = .2068

.9082 - .7704 = .1378

.9719 - .9082 = .0637

.9936 - .9719 = .0217

.9989 - .9936 = .0053

7
I I’

Oi

21

43

68

97

72

53

21

5

Ei = 390  pi

16.263

39.624

69.615

88.2%

80.652

53.742

24.843

8.463)

2.067 )j

10.53

(Oi - Q2

ei

1.3798

.2876

.0375

.8580

.9281

.0102

.5945

1.8975

5.9932 = x:

fl13mfi1  z's

-2.16 = !&keg  = A%.195-3  81
s .86

3.07  = 6.4:-X  = 6.45.-i.81

fllnll  pi

PI  = Pr [ -2.16 < Z < -1.58 ]

= Pr [ Z < - 1.58 ] - Pj [ Z < - 2.161

=  .0571 - .0154  =  .0417,  e t c .

‘: x: =  5 . 9 9 3 2  bhnD$~  C R .  15lhhhj1zfa  Ho 4 a  =  .05 &J&I  tqd

il X hl5n5:QlUldU  Normal distribution

4iu-qnriu 0 1 2 3 5?U

41u-~un5oun~~ 21 37 44 18 120

3 0 S T  2 0 4  04)



0Jmmlf! a = .os  il4nr?u”roun~~~l~irgnam‘~”  : n,fJ 1 : y,fJ 2 :

n1u 3 = 1 : 3 : 3 : 1

Ho: blw?w"5oun~~~'l~~~nr1",nu:rlu  l:Ifw2:?fx13  = 1:3:3: 1

HI : o’o1d?~bhfl~%hilU  Ho

a  =  .05

CR : X2 > x;, ,os  = 7.815

diwwpiu

Oi

P i

ei

(Oi - ei)’
ei

0 1 2 3 57lJ.

21 37 44 18 120

l/8 318 3/8 l/8 1

15 45 45 15 120

2.4 1.4222 .0222 .6 4.4444 = x:

n55uwi~Yonilo’olrld~uuoJ  A : B : c wih  1 : 2 : 1 l~annnounqu@l~uuo~J

ri@nu’ A B C T’IU

h-di~ 18 44 28 90

S T  2 0 4  (H) 31
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riq A B C sau

Oi 18 44 2 8 9 0

Pi l/4  2/4 l/4 1

ei  22.5 45 22.5 9 0

(Oi - ei)’
.9 .0222 1.3444

G
2.2666 = xc’

flue an. un. UY. un. 5au

diux4uindnvi 440 35.5 155 2 5 0 12008

wnmf&  a = .oi  i7f%rdauuo~u’ndnn~  an : u6 : flu  : fffl  = 2 : 2 : i : i

Ho : an : WI : fm : flff = 2 : 2 : 1 : 1

HI: t%151d?u~&hhk41u  Ho

a = .Ol

CR :X2  >X:, ,o, = 11.345

‘: x: = 31.6875 mno~k  CR. d$=ln Ho n’  a = .Ol &%&~?u~o~

u’ndnnl  m : un  : nlr  : nn  lhh  2 : 2 : 1 : I

3 2 S T  2 0 4  (H)



I

Thl?~l QI : US?.-h. Qz : WJ.-ih.  Qj : n.n.-~.FJ.  Q.,  : .m.n.-a.~,

IlU?Ut~"&b 110 57 5 3 8 0

Ho : QI : Qz  : Q, : Q4  = 2 : 1 : 1 : I

H, : f%sd-~u’l&hbh~  Ho ,

a = .05

CR : X2  > x;.  ,05 = 7.815

WJltJlti~  fhMol~d a = .Ol,  CR : X2  > xi .o,  = 11.345 151Qr~h@lli  Ho d a = .Ol

qmyi Wguyni

dun15nt.& 120 3 0

lu’dun15ww’u 4 7 9 , 371

S T  204  (Ii) 3 3



,

O i j (eij) lZO(89.85) 30 (60.15) 150

[ 10.1171 ] [ 15.1126 ]

479 (509.15) 371 (340.85) 850

j 1.7854 ] c2.6669  ]

599 401 loo0

3 4 S T  2 0 4  (HI



Oij (eij) 22 (17.3333) 238 (242.6667) 260

f -(Oil -. eij)’
eij

J [ 1.2564] [ .0897  ]

4 (8.6667) 126 (121.3333) 130

[ 2.5128 ] 1. 1795 ]

26 364 390

xc’ = 1.2564+ .0897+2.5128+ .1795  = 4.0384

HUlUIH~  d,n~iToUfi a = .05,  CR : X2  > x; ,oJ  = 3.841 15lo::~@Ta H o 4  a = .05

3.24 %hUnfW  6800 flu 9l7lJdwlllW=hhidd~

WU
41-I lhnn,u'u t;'mn Al ll@J

ill 1768 807 189 47.

&J-J 946 1387 746 43

ilvm 115 438 288 16

a  =  .Ol

CR :  X2  > 8;. ,o,  = 16.812, df = (4-1)(3-l) =  6

,
Oij (eij) 1768 (1171.181) 807 (1089.6247) 189 (506.3112) 47 (43.8,53l) 2811

946 (1300.7567) 1387 (1210.1773) 746 (562.3278) 43 (48.75’81) 3122

115 (357.0623) 438 (332.1979) 288 (154.3610) 16 (13.3788) 857

2829 2632 1223 106 6790

S T  2 0 4  (El) 3 5



%flnl5mufwtUnl~

inifniudiuSh4 A B C D

A 3 8 2 4 8 2

B 16 12 8 8

C 10 19 3 5 23

D 3 6 7 1 3

owmm~i  a  =  .Ol  iwam5no1~pro&  2  inlKluiin53+‘afhnioru’

Ho : wam5nalJwJJ  2 i~lt8uik5k6i4

H, : wafllrnouuo~ 2 ia3lu’dufkf5dofh

a = .Ol

CR : X’ > x; ,o, = 21.666, df = (4-1)(4-l) = 9

Olj (e,,) 38 (20.7931) 24 (18.9310) 8 (18) 2 (14.2759) 7 2

16 (12.7069) 12 (11.5690) 8 (11) 8 (8.7241) 4 4

10 (25.125) 19 (22.875) 35 (21.75) 23 (17.25) 8 7

3 (8.375) 6 (7.625) 7 (7.25) 13 (5.75) 2 9

6 7 61 5 8 4 6 232

xf = 66.2118 d~mfu  CR. 15ld&fa  HO G a = .Ol  u’udowtm5tiol~%o~  2

3 6 ST 204 (H)



W&U ui~uiu q nu 5?U
r

dwu 84 96 180

bhiwu  158 s 220

: 5?U -7 1::  __ 254 400

wnanm~d  a = .05 ?‘lrrnlun~wnu5a~m~~i5~l~~lu~~u~~5~~~~un~~~~

Ho : ~niu~lw~u5dll~~~l5ul~~lul~u~~5~~~~u

HI : rrniunlwnusnlta=ni5ui~Jiu~~~~u~~5~~~~u

a = .05

CR : X2 > x; = 3.841,05

Oij (eij)  84(65.7) 86 (114.3) 180

[ (Oij -eij)*/eij  ] [5.0973] [2.9299 ]

62 (80.3) 158 (139.7) 220

[ 4.1705 ] 12.3972 ]

146 254 4 0 0

ST 204 (H) 37



“?5MJl”lU h%mlJ IlhilldlJ 5?lJ

flue  UY. 20 20 1 0 50

?rn. 15 5 20 40

un. 15

::L

1 0 30

5?lJ 50 40 120

QWWIelld  a = .05 il  proportions UOJfl?llJliiUlMihfk~J  3 RW

nanaun?ludulannlwuoJ”~u=~J  3 Iulio~n?ll.JtBu

Ho : p~j  = p2j  = p3j , j = I, 2, 3

H,  : ~u’tih9i~~1u  Ho

a = .05

CR : X2 > x,’  ,oJ  = 9.488 , df = (3 - 1) (3 - I) = 4

Oij (eij)

[ (Oij  - ei$/eij  ]

20 (20.8333) 20 (12.5) 1 0 (16.6667) 50

[ .0333 ] I4.5  I [ 2.6667 ]

15 (16.6667) 5 (10) 20 (13.3333) 40

1 .1667 ] I2.5 I [ 3.3334 ]

15 (12.5) 5 (7.5) 10 (10) 30

1.501 [ .8333 1 IO1

50 30 40 120

‘.’ ,d = 14.5334 ‘SW+% CR.15d$ffE Ho d LY = .05 I&& proportions

38 ST 204 (13)



wu’nmwu 20 10 5 35

wu’nmuitmhh 5 10 25 40

52u I 50 I 33 I 37 I 120 I,

a  =  .Ol

CR :  X2  > xi .o, = 16.812, df = (4-1)(3-l) =  6

Oij (eij)

[ (Oij - Gj)*/eij

20 (14.5833) IO (9.625) 5 (10.7917) I 35

[ 2.0119 ] 1 .0146  ] [ 3.1083 ]

5 (16.6667) 10 (11) 25 (12.3333) 40

1 8.1667 ] I .m 1 [ 13.0091 ]

10 (6.25) 3 (4.125) 2 (4.625) 15

/ 2.25 ] [ .3068  ] [ 1.4899 ]

5 0 33 37 120

j$ = 33.2721 $JOQih  CR‘.15l~&flB  Ho h  a = .Ol  &%I  proport ions VOJ

fl-~llJlihUQPRU 4 n~ulu’~wDoufk

S T  2 0 4  (H) 3 9
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a = .05

CR : X2 > x2 = df = - - = 44 . .05 9.488, ( 3 1) ( 3 I)

0i.1 6%) t4 (18.675) 37 (39.84) 32 (24.485) 83

i 19 (17.55) 42 (37.44) 17 (23.01) 78

12 (8.775) 17 (18.72) 10 (11.505) 39

45 96 59 200

ST 204 (El) 41



Ho : pi, = pz, = = p+, j = 1, 2, 3

H, : bitdueiwm  Ho

a = .05

CR : XL > Xi ,05  = 12.592, df = (4- 1) (3 - 1) = 6

ot,  (em,)  21 (12.5) 12 (15) 17 (22.5) 50

j Co%,  ~ e,,)‘/e,,,  j I 5.78 1 1 .6  1 j 1.3444 1

13 (10) 8 (12)  19 (18) 40

I .9i j 1.3333 ] [ .0556 ]

13 (15) 18 (18) 29 (27) 60

1 .2667 ] 101 1 .I481  ]

3 (12.5) 22 (15) 25 (22.5) 50

[ 7.22 j j 3.2667 1 ,277s  )[

50 60 90 200

1: = 21.1926 61n@=h CR. m.@m  Ho ; a = .05 u”udo&smyws”

uoal'nd"ln~~4  flYli,~i,,,-,

hwyfl  (nw)

~15fhil O - I 2 - 3 u1nfli13

s¶JdxmJ 1 4 37 32

alJ¶kmJ 19 42 17

TJ¶di~Ql 12 17 10

4 2 S T  2 0 4  (HI



-.I Oij (eij)  14 (18.675) 37 (39.84) 32 (24.485) 83

1 (Oij - eij)‘/Gj  ] [ 1.1703 ] [ .2024  ] [ 2.3065 ]

19 (17.55) 42 (37.44) 17 (23.01) 78

[ .0393  ] [ s554  ] 1 1.5698 ]

12 (8.775) 17  (18.72) 10 (11.505) 39

1’1.1853  ] [ .1580] [ .1969  ]

45 96  59 200

3 2 7 1 4

4 55 2 3

5 4 9 17

ST 204 (HI 4 3



Ho: PI = pz  = . . . = ps

HI : p,  bhi~n”mnrn

a  =  .05

CR: X2  > x:. .os  = 9.488, df = (5 - 1) (2 - I) = 4

0-l ~luau~~au~ljwlval”*lsn Bw?u~d~u~w,“ol”Is” S?lJ

a1 Cc,) 1 23 (19.5248) 22 (25.4752) 45.-

2 28 (28.6364) 38 (37.3636) 66

3 14 (11.7149) 13 (15.2851) 27

4 23 (23.8636) 32 (31.1364) 55

5 17 (21.2603) 32 (27.7397) 49

5?U 105 137 242

ISWU %tl&+Jlm?o  (&A) flumwJdl5n

1 1 0 0 20

2 200 38

3 150 37

4 250 45

4 4 S T  204 (H)



H, : Pi b.hiwiiw~~

a = .05

CR : X2  > x;, .05  = 7.815, df = (4- 1) (Z-  1) = 3

15JJlU 4lu?uuoJJlqn dluxJlJoJi!  Qlu?UVDQk+JUl

Oij hj) 1 20 (20) 80 (80) 100

2 38 (40) 162 (160) 200

3 31 (30) 113 (120) 150

4 45 (50) / 205 (200) 250

5-Ju 140 5 6 0 700

ST 204 (I-I) 4 5

.---- .--_...__..~ ..~..  - ..~._  --.- ..--.---..



Oil  6%)

.,. x:  = 23.492 wno$u  CR.tsd&fa  Ho n’a = .Ol  ~uh?wu‘uuuo~

4 6 . ST 204 (H)


