
T,
c.dd
am 1 : 5 5 6 0 5 8 6 1 5 4 288
adi
abw 2 : 4 1 5 3 5 4 4 9 5 2 255

pCrd
a m 3 : 6 3 5 9 5 8 6 4 6 3 307

754 4 : 5 1 5 6 5 4 5 9 5 4 274

1,124

3) a = .05

4 )  Ptl@Bb  H o  I$0 F  >  f3,,6;.05  =  3 . 2 4

5 )  n,=5,k=4,N=20,G=1124

CF = (1124)2/20  = 63168.8

Ezx; =

~T2/nj ‘=

SST ==

::

SSA ==

::

SSE =:

::

55’  + 60’ + + 592 + 642 = 63,594

(288’ +  255’ +  307’ +  274’)/5 = 63,458.80

XX; - C F

63,594 - 63.168.80 zz 425.20

ZT:/nj  - C F

63,458.80  - 63,168.80 = 2 9 0

SST - SSA

425.20 - 290 = 135.20
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s o v df s s M S F-ratio

mvh3nt+ = A 3 290.00 96.61 11.44

niuluni$ = E 16 135.20 8.45

I 24 1 1 19 27 15 16 22 32 17 183

2 / 29 35 31 26 45 26 29 35 38 301

3 30 28 29 32 22 17 23 29 1 1 221;

4 16 14 5 19 21 17 1 1 26 9 138

5 21 16 19 15 16 28 23 29 17 184

C= 1027

1) Ho :/I,  = /12  = Jo,  = ,LI~  = ps  = /I

2 )  H a  :  p,  bLY?lfhYbALJ’?l ;j  = 1,2,...,5

3) a = .Ol

4 )  W.fjLRb  H o  L$D  F  >  fz+zm;.o,  = 3.83
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5) n, ,= 9, k = 5, N = 45, G = 1027

C F  =  G’/N  =  (1027)‘/45  =  23,438.42

EZXf,  = (24*  + 112 + + 29’ + 17’) = 26,628

XTf/n, =  (183I  +  301’ +  +  184’)/9  =  25,092.33

SST = EZXf, - C F

= 26,628 ~ 23,438.42

= 3,189.58

SSA = X$/n,  - C F

1653.91

SSE = SST - SSA 0 3.83
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Sims (j)

1 2 3

606 660 671

655 643 724

550 595 639

613 670 762

x, = 606

% = 642

2, = 699
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5) Isd  (.05) = I 025.9

= 2.262 Azi-p-y
4

= 2.262 b'993.445

zz 2.262 (31.52)

= 71.3
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1 2 3 N = 12

603 6 6 6 729 k=3

634 625 687 n, =  4

594 622 7 1 1 G = 7864

639 6 6 1 693

2470 2574 2820 7 864

( I )  C F  =  (7864)‘/12  =  5.153.541.30

(2) Lm;,  = 603’  +  +  6 9 3 ’  =  5.173,888

(3) In/‘“,  = ( 2 4 7 0 ’  + 2574’  +  2820%‘3 = 5,169,694

SST = (2) - (1) = 20,346.70

SSA = (3) - (I) = 16.152.70

SSE = (2) - (3) M’:O  SST - SSA

= 4.194

%, = 617.50, 22 = 643.5, 21  = 705

df ss F-ratio

A = 5:wii9nf$  2 16,152.70  8076.35 17.33

E = niuIpbn+  9 4,194.oo  466

1 1  20.346.70

U)  o90lrnarenra~a~a~p~~~~~~~~l~~~~~~~~ 3 hGw%; a = .05

1) Ho : p,‘=  j12  = p, = ,u

2) Ha : p, !dLY?lf%b~.Mhlt~  ; j = 1, 2, 3

3) a = .Ol
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1 0 . 4 8  9in7b  1 0 . 4 6

= 699 2 50.42

= 648.58; 749.42

ST206 (H) 327



328

705 + (2.262)(m)

705 (2.262)(10.8)

705 -+ 24.43

680.57 : 729.43

ST 206 (H)



= h-(705 - 617.50)+  (2.262) 466 ($)= 87.5 -+ (2.262)(15.27)= 87.5 k 34.54= 52.96;  122.04

52.96 < ,u3  - ,u,  < 122.04

ST206 [HI 3 2 9



YdfMlU

1

2

3

1 2 3

22 1 6

1

13
40 30 23

1 8 1 4 1 0

18

1

21 1 6
32 3 46

1 4 19 13 I 29

17

1

17 1 4
3 1 28 2 3

1 4 11 9

103 104 7 5

51
3 9 3 K=3

42
r=3

6 1

I 107 In  = 2
46

N = 18
48

I 82 G = 282
34

282

1)

2)

3)

4)

5)

(6)

(7)

(8)

(9)

(10)

CF = G2/N  = (282)*/18  = 4,418

EXXfj,  = (222 + l82 + . . . + 9’) = 4736

ZRfrKn  = (93’  + 107’  + 82’)/(3)  (2 )  =  4,470.33

X:/m  = (103’ + 104’  + 75’)/(3)  (2 )  =  4,508.33

Z(cells*)/n  = (40’  + 322  + . . . + 23*)/2  = 4,642

SST = (2) - (1) = 318

SSR = (3) - (1) = 52.33

ssc G (4) - (1) = 90.33

SSE = (2) - (5) = 94

SSI = (6) - (7) - (8) - 9

= 81 .34
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sov df ss M S F-ratio

R = wGbm.4 2 52.33 26.165 2.50

c = ~+-&sTnj,, 2 90.33 45.165 4.32”

I = xbwiau 4 81.34 20.335 1.95

E = Error 9 94.00 10.444

T = N~~-J%.J 17 318

f>.ms = 4.26

f4,9..os = 3.63

F =:  E = 1.95 < 3.63
MSE

F = MSC/MSE  = 4.32 > 4.26
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S S R = 315 SSE = 960

s s c = 405 wlGlmJ~nZwa~1~ 1 A-w a = .05

SSI = 9 0 0

r = 4, K = 3, n = 5, N = nrk = 60

s o v df SS MS F-ratio

R = Lbbla  3 315 105 5.25*

c = no$aJ’s  2 405 202.5 10.125’

1 = T%lEwa;,,  6 900 150 75**

E = Error 48 960 20

T  =  tda-im 5 9

332 ST 206 (H)



4) i R:/nK = 890, (5)
j

: C:/nr  =  9 8 0
k = l

SST = (1) - (2) = 3,390

SSE = (1) - (3) = 960

SSR = (4) - (1) = 270

SSC = (5) - (1) = 360

SSI = SST - SSE - SSR - SSC

= 3390 - 960 - 270 - 360

= 1800
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sov df SS MS F-ratio

R = niGhwi 3 270 90 4.5**

c = 011( 2 360 180 9.0**

I = ijnhiidw 6 1800 300 15.0**

E = Error 48 960 20

a?u 59 3,390

r = 4, K = 3, n = 5, N = 60

f2.48..01  =  5 . 1 0

f3,qs,.o1  = 4.23

f6.4S..Ol  = 3.22

F = MSR/MSE = 4.5 > 4.23

= 180/20  = 9.0 > 5.10
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1 0 7 5
22 15 8

12 8 3

13 9 4
26 19 9

13 10 5

12 10 6
22 18 1 1

10 8 5

45

54

51

70 52 28 150

r = 3, K = 3, n  = 2, N = 18, G = 150

(1 )  CF  =  (lSO)2/18  =  1250

(2) L?XE Xik  = (IO2  + l22 + . . . + 6* + 5’) = 1420

(3) ,F t (cells)‘/n  = (22’  + 26’ + . . . + 11’)/2  = 1410

( 4 )  Z Rf./Kn =  (45’ + 54’ +  51*)/6 =  1 2 5 7

( 5 )  IC:/rn =  ‘(70’  + 52’ +  28’)/6  =  1 3 9 8

SST = (2) - (1) = 170

SSE = (2) - (3) = 10

SSR = (4) - (1) = 7

ssc = (5) - (1) = 148

SSI = SST - (SSE + SSR + SSC)

= 170 - (10 + 7 + 148)

= 5;
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sov df SS M S  F - r a t i o

R  =  $J 2 7 3.50 3.15

Y  8-v
c = wupma 2 148 74.00 66.67’

1 = POP?fvRdaU 4 5 1.25 1.13

E = Error 9 10 1.11

17 170

3 3 6 ST 206 (HI



(n - l)S2

x:n-Lh 2

< & < (n  - IF*

x:“-l).I-,,~

(15)  (16.9)

x:5.  025
< oz < (15)  (16.9)

x:5,  975
253.5 253.5i d < __

27.488 6.262

9.22 < u2  < 40.48

ST 206 [HI



1) Ho : o2 = 48

2 ) Ha : d > 48

3 )  a=.10

4 )  P-d&RX H o  b$O  X2  >  Xi4

5) x2 =  ( n  - l)S’/oi

(11)  (224)  < uz < (11)  (224)

21.920 3.816

= 112 .41  <  oz  <  645 .70

0 3.816 21.920

338 ST 206 (H)

10 = 20, cz = 56, n =20

x = 30, s2 = 28, a = .05



1) Ho : a2 = 5 6

2) Ha : u* # 56

3) a = .05

4) Pt¶@Wi  Ho 6%  X2  > 32.852

VI% do x2 1< 8.907
0 8.907 32.852

5 )  @T-aiaa8G62Gwaaou;o

x2 _ (n - 1)s’  = (1%  (28) = g,5
2

00 56

x2 = (n - 1)s’ = (23) (25)
2

= 12.78
a0 45

ST 206 [H)



(n - I)9 (n - 1)s’
2- < u2 <x 7-

.975.24 x .w’.**

(24) (54) < u2  ~ 2204)
39.364 12.401

32.92 < u2  < 104  51 0 12.401 39.364

x2  = (11  --. 1)s’ (1-l)  La)
i- =

au 84
3 6.571

= 4.67
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1)

2)

3)

4)

5)

6)

F =  $ = (8.2)’
0

= 2.92
s2 m

n1

1)

2)

3)

4)

5)

6)

= 15, S; = 146 LbAZ nz = 1 8 , S; = 124

Ho : CJ;  = 0;

Ha : of > 01: t-14.17

1.18
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F = g = 1.96

s;
~ = 0 .54
3.64

1 1 I
F < =  __  = 0 .34

f f.os;r.ll 2.90“f2.Y2.>‘,

3 4 2 ST  206  (H)



o+manrqol f+&Jl

nl  = 32 n,  = 35

S; = 18.6 S; = 27.8

ST 206 (H) 343



3) a = .lO,  y1  = (n1  - 1) = 31, y.? = (II*  - 1) = 34

4 )  WmtfitsiX  Ho ‘do F > fs,w;.o5  = 1.80
.a

M5Q F < fw4;.95  =
1 1= - = .55

f34.31:.05 1.82

5) F = S;/S;  = 18.6/27.8

= .67
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II, = 25, St = 5.2 LLR: nz = 25, S; 12.4 f24.24

1 )  Ho:o;=a;=d

2 )  Ha:at#cri
Lir

.95

3) a=.10 0 0.51
--B222-,

1.98
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n = 20, z = 1900, s = 1.60, a = .lO

da4~$oih  9 0 %  9104  o2  &I

( n  - 1)s

xt..05

< o2  < (n - w
x2

y = (n - 1) = 19
Y. 95

346 ST 206 (H)



(19) (160)* <  uz  <  (19) (160)2
30.144 10.117

16.135.88 < u2  < 48,077.49

P?"aPdn~denq~aJluol6~~~

L%Ga!l bioonnaw~i%4

18 (17.67) 12 (11.67)

1 1 (18.20) 15 (12.02)

24 (17.13) 8 (11.31)

a = .05

b.GiGiaf.l

36 (36.67) 66

42 (37.78) 68

32 (35.55) 64

53 35 110 198

= ( 1 8  - 17.67)2 + ( 1 2  - 11.67)2 +  ,.. +  ( 3 2  - 35.55)2
17.67 11.67 35.55

= 8.16

ST 206 (H) 3 4 7



iiPbaPrni5~olla’Yuos~~i~~~

nkuclkl 41 diunai.3 89 ‘5al.J

Y5DLl 30 (30.95) 45 (41.26) 23 (25.79) 98

b.hlou 30 (29.05) 3 5 (38.74) 27 (24.21) 92

60 80 50 190

1)

2)

3)

4)

5)

6)

x2 = (30 - 30.95)’ + (45 - 41.26)’ + . . . +
30.95 41.26

( 2 7  - 24.21)2  = 1 38
24.21

348 ST 206 (H)
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PSI.4
am 1 I 6.5 7.2 6.8 6.9 6.4

-%Gi 2 4.9 5.3 4.8 4.6 5.9 5.0 30.5

p?%? 3 6.1 5.9 5.8 6.1 6.0 5.7 35.6

1)

2)

3)

4)

5) 1) CF = (G)‘/N  = 638.44 0 6.36

2 )  ZT:/rrj  = (41.12  + 30.52 + 35.62)/6  = 647 .8

3) ZZX;, = 6.52 + 7.22 + . . . + 5.T2 = 649.66

S S T =  (ZZX; - C F ) = 11.22

SSA =  (CTlfh, - C F ) = 9.36

SSE = SST - SSA m= 1.86

s o v df SS MS F-ratio

A = xwilm$ 2 9.36 4.68 31.14

E = error 15 1.86 0.124

aau 1 7 11.22

6) F = 37.74 > 6.36 %¶oL$Ur¶Ja~nqa  th.bjLmi  HO trarerouT’El  Ha a@4anl3
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734

1) Ho : MI = ~2  = $3 = p

2) Ha : pj IJL~~SI&:JH%J@I ; j  =  1,2,3

3) a = .05

4) 8:dfjLAf  Ho 61 F > f2,2,;.05  = 3.47

III = 8, n2  = 9, n3  = 7, N = 24, k = 3, y,  = (k - 1) = 2, y2 = N - k = 21

5) 1) CF = (734)2/24  = 22J48.17

2) XX; = 24950

(212)23 )  &/nj  = i??$  +  - + (250)2-
9 7

= 23,170.35

SST = (2) - (1) = 2,501.83

S S A  = (3) - (1) = 722.18

SSE = SST - SSA = 1,779.65

s o v df ss M S F

A = xnh7iju 2 722.18 361.09 4.26

E = niulunf$ 21 1,779.65  84.75

23 2,501.83
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6) F = 4.26 :> 3.47 %dljk%i  Ho L.kWJtRJ%l  Ha R+l 5hKdWllVJal+-h4pm

ldsamau nJafLm6 T,

1 8 5 7 1 78 89 74 95 492

2 6 5 77 84 7 5 71 96 468

3 76 86 77 76 84 8 5 484

G= 1,444

n = 6, k = 3, N = 18, y, = (k - I) = 2, yz = (N - k) = 15

4 )  XdijLH5  Ho !.& F > fz.,S;  05  =  3 .68
lIY32e‘03

5 )  1 )  C F  =  (1444)‘/18  =  115,840.88 0 3.68

2) ZZX;  = (85*  + 71’ + . . . + 85’)  = 117,022

3 )  XTf/‘“j  = (492’ + 46g2  +  484*)/6  = 115,890.66

SST :=  (2) - (1) = 1,181.U

SSA := (3) - (1) = 49.78

S S E  z= S S T  - S S A  =  1.131.34
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sov df S S M S F-ratio

A = xPsixm$d 2 49.78 24.89 .33

E = nlulunqb I5 1,131.34 75.42

3xJ 17 1,181.12

nlaPS,~mS  a
53YUTldbY

il dlmm9  c9

b.hu 28 (22.72) 52 (61.12) 1 6 (12.16) 96

ul9Tonla 25 (24.85) 66 (66.85) 1 4 (13.3) 1 0 5

LihJ&l 18 (23.43) 7 3 (63.03) 8 (12.54) 99

7 1 191 38 300

1) Ho : nlvhnfdi  ~lcJ=at~~iEll~r~~~~~~~::~~

2) Ha : fll~&3bYld  LtsJ=rr~u~lur~~~tiU~~~~~U

3) a = .05

4) W.ifitRB  Ho lb X2  > X;,-,,<,-,,.,,,  = Xt;,,, = 9.488

5) x* = ::
i= I

j P  I (Oil  - Eij)*/Eij

p] =(28 ;2%72)’  +  (52  --:;2” +  ...  +  (8 ;2;;W2

= 8.33

6) X2  = 8.33 < 9.488 ~Jb.h~~~lll@~nq~  tJfJWr’y  Ho ilnldltWi6U~~

~=iiurlurEiZJjj~?l~~~~U~~U
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10 .77  piipaa~:alPletaiiedi~~~~i~~~~~~~~~~i~i~~i~~i~  Fslerli  (I  = .01

nfsiuoiq
dXWlV~~~K’l  1 6 - 2 1 22-30 31-45 46+

a¶.Joa”w 10 (7.57) 15 (10.38) 12 (12.76) 8 (14 .29 )  45

w.maiTn 5 (4.37) I (‘3 6 (7.38) 8 (8.25) 26

“ut.mmm 12 (11 .95 )  14 ( 1 6 . 3 9 )  20 (20 .14 )  25 (22 .52 )  71

21UldMfjj 8 (11 .11 )  12 (15 .23 )  21 (18 .72 )  25 (20 .94 )  66

55 48 59 66 208

5) iTaiaaBGdl~Ylnao¶J;o  x2 = ; c 0, - E,j)*/Eij
i=l ‘j = I

= (10 - 7.57)’ + (5 - 4.37)’ + ,,. + (25 - 20.94)’
7.51 4.37 20.94

= 9.42

ilwmL%l%4 0 1 2 3 4 &4bJ -saaJ

(-v-i0  3 0  hi)

iluawlllJLaal 47 56 71 44 32 250
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X 0 1 2 3 4 Zdd aau

ni .I353  .2707 .2707  .1804 .1429 1.0

Ei  = nki 33.825 67.675 67.675 45.1 35.725 250

Oi 47 56 71 44 32 250

x2  = (47 - 33.825)2 + ( 5 6  - 67.675)2  + (32 - 35.725)2
33.825 67.675 “. + 35.725
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2) Ha : u*  :B (15)’  = 225

3) a = .os

4 150

1 1 150

ST  206  (H) 3 5 7



3) a = .025

4) WdjtffB  Ho lib X2 > Xi,-,  = X:;,,,, = 9.348

5 )  Aei~l~~“aolJ&l x2 = i (Oi  - Ei)*/Ei
i=l

= (8 - 14)2 + (27 - 26)’ + + (4 - 11y
14 26 “’ 11

= 11.75

h6 Id& a = .05?

1) Ho : CT;  = 0; = cr’

2) Ha : TV: > 0:

3) a = .05

4) W@fj~6lE  Ho L&l  F > f 17.1,  ;.os  = 2.25

5 )  ~ai=ffiCitlih~aou~o

F = S:/S;

= 78.5/22.8

= 3.44

0 2.25
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!Jl Fl”LbOdPd T, nJ Zj

1 2 3 0 258 239 241 968 4 242

2 285 276 263 274 1098 4 274.5

3 215 232 204 247 226 1124 5 224.8

4 2 4 1 253 237 246 210 1187 5 237.4

G= 4377 18 = N

w%G  a = .05  nmwn.Gw”swavssul8~ 4 t&wisnl3~“u~asl

1) Ho : /.il = ~2 = /13  = ~4 = /I K = 4,N = 18

2) Ha : pj

3) a =

~~~LVi~fYUVtWses%l+l  ; j = 1, 2, 3, 4 El y1 = (k - 1) = 3

.05  y2  = (N - k)  = 14

4 )  W@.iT~  H o  bib  F  >  f3,,4;.05  =  3 . 3 4

5 )  $?“iaw%%%h’l~RBU;~  F  =  MSA/MSE

( 1 )  C F  =  (4377)2/18  =  1,064,340.50

(2) XXX;,  =  2302  +  25g2  +  +  2102  =  1,072,937

(3) XT:/n,  =  F +  F +
1 1242  11812

+  ~ =  1,070,126
5 5

SST = (2) - (1)  = 8.596.50

S S A  =  ( 3 )  - ( 1 )  =  5,785.50

SSE = SST - SSA = 2811
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