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1)

2)

3)

4)

5)

&lh4

niklayw

O i j

w77fliau  WSlfl

3jlJlR  hl!h

250 200

400 150

650 350

450

550

loo0

Eij

wmliau  W’J’TCI

QlJlR  hJt%u

292.5 157.5 450

357.5 192.5 550

650 350 1ocm
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R,xC,  8E , ,  =  __- L”1IU  E,,  = 450 x 650 =
292.5

" 1000

E2l 550 650
x

= = 351.5
1000

Elz 450 350
x

= = 157.5
1000

550 x 350Ezz = ____ = 192.5
1000

>i’=  f: i (Ox,  - E,,)‘E,,
,=I , = I

(250 -- 292.5)'__-__ + (200 ~ 157.5y (400 357.5)2 (150 - 192.5)*:
292.5 157.5 357.5 192.5 -

= 32.078

3.84

nalPJ~~qw~R1a~ean,l~~n~l

B C

10 (10) 5 (6) 5 (4) 20

20 (20) 12 (12) 8 (8) 40

20 (20) 13 (12) 7 (8) 40

5 0 3 0 2 0 100
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x* (IO - IO)* ( 5 -- 6)* ( 7 - 8)*=
10 6 8

: 0.63

0 9.488

MJu~QuaJ~o
7a.u

I II III

100 (160) 1 0 0 (100) 2 0 0 (140) 4 0 0

300 (240) 150 (150) 150 (210) 6 0 0

sau
I

4 0 0 250 3 5 0 l,OC@
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0 3.x-l
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x2 = (IO - 12)* + (10 - 8)’  + (20 - 18)’ + (10 - 12)’
12 8 18 12
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WIJ 0 1 2 3 4 5 6 7 8 9 aau

hwlf4 8 11 10 1 4 7 1 2 6 9 1 3 10 100

>x *
(10.1)  i 9..os

IO
x2 = z (0, - E,)‘/E,

I= I
= 10 0 16.919 cc

&&k  x’ = (8 - 10)’ + (11 - 1O)2 + ,,_ + (‘0 IO)’___-
10 10 IO

=  60/10 =  6 . 0

bR91 0 1 2 . 9 IO 3cla.l

0, 8 11 10 . . 13 10 100

fit4 Ol%l6 Gala” &ms yb wt$k fp-6 Ml5 5aa.J

ilU-aU 2s 12 10 7 8 1 1 2 4 100

E, 25 1  0 1  0 1 0 10 10 25 100
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1) Ho : n, : Z.L  : . . : 7I6 : ,Z, = 25 : 10  : 10  : 10  : 25

2 ) Ha : II, : n:! : : n6 : 8,  #  25 : 10 : 10  : 10  : 25

3) a = ,025

E6 = 100(.10)  = 10 0 14.449

ET = 100(.25)  =  2 5  (%Mli)

-i-la.  1 0 0

&l&4  x2 =
(28 - 25)’ + (12  - 10)’ + ,,, + (11  - 10)’ + (24  - 25Y

2 5 1 0 10 2 5
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&& ‘y=  =: (16 - 10)’ + (35 - 40)' + (35 - 60)'
10 40 60

(48
+ -

- 4of + (6 - 10)’
40 10

= 7.842

6) X=

aaJqa6
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E, = nnj = 320 ( ; ) =

Ez = nnz = 320 ( ; ) =

0,
E3  = nn3 = 320 ( ; ) =

Ez, = rlR‘+  = 320 ( ; ) =

180

x2 = (186 - 180)' + (66 - 60)' + (54 - 60)' + (14 - 20)*
180 60 60 20

= 3.2

x:3,

lIl%

.99

' C O
6) X2 = 3.2 bhXj~~L~m~nq~ %WJs'EI Ho 0 11.345
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hi

Oi

E,

i = 1 E,

E, = nn,  = 200 ( $ ) = 20

0 19.023

I 2 3 4 5 6 7 8 9 10 3aa.i

2 2 2 3 1 8 1 6 2 1 1 7 1 9 2 3 2 0 2 1 2 0 0

2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 0

x2 = ( 2 2  - 2oy
+ (23 - 20)* + ,,, + (21 - w

2 0 2 0 2 0

= !j4/20  = 2.7

4luauqGiirw96;lTier1159 0 1 2 3 4 esiouinn-h -iau

mawit 3 2 2 3 3 1 6 6 8 0
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3) a = .05

P(X = 0) = .1353

P(X = I) = .2707

P(X = 2) = .2707

P(X = 3) = .I804

P(X > 4) = .I429

1.000

E ,  =  nn,

E, =  80(.1353)  =  1 0 . 8 2 4

EZ =  80(.2707)  =  2 1 . 6 5 6

Ej =  80(.2707)  =  2 1 . 6 5 6

Ed =  80(.1804)  =  1 4 . 4 3 2

E, =  80(.1429)  =  1 1 . 4 3 2

80.00

0,

3

2 2

3 3

1 6

6

8 0

(’

i

.

-

Oi - E,: 0 ,  - E,)?E,

- 7.824 5.655

0.344 ,005

Il.344 5.942

1.568 0.170

- 5.432 2.581

0 14.353

o;akhi3

waJ1tl1wvl P df = 5 - 1 - 1 = 3 = 5 - parameter ~~0)9~5tWlKU+h~0  p - total

294 ST 206 (H)



.ihmbK~ =. N 0 I 2 3 4 5 6 5381

naiuti~3tGJu I 6 15 20 15 6 I= i[
I .o

64 64 64 64 64 6.i 64_ ~-_-

E,  ~ nrr, I 20 120 300 400 300 120 20 12x0

0, = nawrl 26 140 274 420 290 112 1 8 IZXO
- - - -
(0, - E,) - 6 -20 26 20 IO 8 2 0

( 0 , E,)L/E, 1.80 3.33 2.25 I .oo .33 .53 .20 9.44
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3 )  a=.10

iwypbhbu~ = x 0 I 2 3 4 5 esiouinnii 5-w
- -

flalurilo~~ilu = n, .I353 .2707 .2707 .I804 .0902 .0527 1 .o

Ei = nki I 13.53 27.07 27.08 18.04 9.02 5.27 100

Oi 10.00 19.00 31.00 26.00 11.00 3.00 100

(On - Ei)‘/‘Ei I 0 92 2.41 0.57 3.51 0.43 0.98 I 8.82

CIZXLUU I 51 - 60 61 - 70 71 - 80 81 - 90 91 - 100 7-Jt.JI

Oi 3 10 44 50 13 120

Ei 2 17 50 41 10 120

1)

2)

3)

4)

5)
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(3 - 2)L= + (IO - 17)2  + (44 - 50)2  + (50 - 41)2
2

+ (13 - lo)2
1 7 5 0 4 1 10

= 6.98
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I h-kau~5.m  =  0 , 46 73 58 23 200I

na1uti1ot&4 = n, ,216 ,432 ,288 ,064 1.000

E, = nn, 43.2 86.4 57.6 12.8 200

(0,  - 13$/E, 0.18 2.08 ,003 8.13 10.393

4) Ptd$76  Ho bdO  X2  > x:,_,,  ,05 = 12.592

2 9 8 ST 206 (H)



fla1uti1azsBu = 7l, .0498 I494 .2240 .2240 .I680 .I008 .0840 I .o

Ei = "K, 14.94 44.82 67.2 67.2 50.4 30.24 25.2 300
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nalaJPbl~:~~u I . 3 4 3 0  .4410  .I890  .027ol 1 . 0

E, = nr, 20.58 26.46 11.34 1.62 6 0
I Y

20.58 26.46 12.96 6 0

0, I 16 27 1 7 6 0

(0,  - E,)2/E, 1 1.02 0.01 1.26 1 2.29

12.592
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4 )  CdfjLHB  H o  Ld0  X2 > X;,.,,  ,05 = 12.592

5) x2 =
7
Z

i=  I
( 0 ,  - E$/Ei, E, =  nn,  ; xi 1lfl~l5lJ!hllOJ  p =  3

iluaup% = x 0 1 2 3 4 5 6 &dd  5au

~aluJlxdu  = nl .0498  .1494 .2240 .2240  .1680  .lOO8 .0840  800

E, = nni 39.84 119.52 179.2 179.2 134.4 80.64 67.2 800

+maunF~ = 0 , 36.0 117.0 194.0 167.0 138.0 94.0 54.0 800

( 0 ,  =  E,)‘/E, .37 ,053 1.22 .83 ,096 2.21 2.59 7.369

6) x2 = 7.369 bJb$paaum?nqm  h~ou%~ HO ii ~~~R~nlar~snuas~aE~~a~~~

fii p = 3 aiu% huau~nh”U”1~15t&4  m tmwCtd  %wias  5 WI!

9~~bwerta8er  3 51u &if14  b;lnas~~~~s1~~~arno5~79=~~jOb  3 ntis
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yla 1 ps 2 yl-i 3

4 3 6

4 4 7

7 5 7

7 6 1

8 I 8

302 ST 206 (H)



Tz = 35, “ 3 = 5, 2, = 7 G = LTj = 90

zzxf, = (42 + 42 + + 7z + P) = 576 CF =  Cl/N =  540

SS (total) = Z.ZXt - CF = (576 - 540) = 36 G  df = N - 1

= 15 - 1 = 14

~ L; _ 30' 252 352 2750+ + ~ = 550
4 5 5 5 5

SS (XMdlJll$.J) =  S S A  =  Z T: - C F
nJ

= 550 - 540 = 10 i df = (k - 1) = 2

SS  (nWhl+~)  = S S E = SS (total) - SSA

=  3 6 - 1 0

= 26 ; df = (N - k) = (15 - 3) = 12

Total 14 36
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3) a = .Ol

5.29

4 )  Pt¶.$MB H o  Lib F > f.o,.w,j.(maj = f.01.3.16  = 5 .29

5) n, = n2 = n,  =ln4  = n = 5, N = Znj  = 20

G = ZTj  = 120, CF = G’/N  = 720

ZZXfi  = (7’  + 7*  + . . . + 6’ + 72) = 844

SS(tota1)  =  S S T  =  ZEXi  - C F

= 844 - 720 = 124

df(tota1) = N - 1 = (20 - 1) = 19 df

ZTy/IIj = - 352 + - 15’ + - 45’ + 25’ _ 4100 - =.820
5 5 5 5 5

s s  (xwhmf$)  =  S S A  = ZTf/nj  - C F

= 820 - 720 = 100

dfA = (k - 1) = (4 - 1) = 3 df

s s  (niuluniju)  =  ssE  = (SST - SSA)

= (124 - 100) = 24
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dfE = (N - k) = (20 - 4 ) = 16

df SS M S  = SS/df F - ratio

3 100 33.33 1.26

16 24 26.5

19 124

ST  2 0 6  (HI 3 0 5



C F  =  C?/N  =  (73)*/15  =[355.271

SSA = 370.8 - 355.27 = m df = (3 - 1) = 2

XXX;,  = (3’ + 4’ + . . . + 72 + 8*)  =

SS(total)  = SST = EX; - CF

= 395  - 355 .27

= 139.731  df = (N - 1) = (15 - 1) = 14

ss(n1dun+J)  = SSE = (SST - SSA)

= 39.73 - 15.53 =pJ

df = (N - k) = (15 - 3) = 12

s o v df SS df F - ratio

ax-hmi$ = A 2 15.53 7.765 3.84

niu%un+d = E 12 24.20 2..02
a = .05

14 39.73

6) F = 3.84 biW$W?ky?l

tf.9 a  =  .05 LLAr  (I =  .Ol  3.ihbJ

3.89 6.93
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1) Ho : /.I, = /12  = pj  = p4  = p

(alqtaduuaJMaaaldz4 4 llQ~rai~l9n"Pr)

2) H a  :  bO~lJ&lU  1  %%l+iVilJn’pa

3) a = .05

4) W@LYB  Ho L$O  F > f3.*;.,,5 = 4.07, ye = (k - 1) = (4 - 1) = 3

yz = (N - k) = (12 - 4) = 8

5) n, = “2  =: n3 = II~  = 3, k = 4

N = &I,  = 4(3)  = 12

G = XT, = (50 + 40 + 40 + 50) = 180

C F  =  G’/‘N =  (180)‘/12  =mi I  d f

lXX2 = ;!778‘J

SS(total)  z= (ZEXf,  - CF) = (2778 - 2700) =m

blRti=J  df := (N - 1) = (12 - 1) = 11

= 8200/3 = 2733.33

S S  (33&fl+J)  =  S S A  =  I;T;/n,  - C F

= 2733.33 - 2700

= m $ df = (k - 1) = 3

ss (nwluniju) = SSE = (SS (total) - SSA)

= (78 - 33.33) = 44.67

dft = N-k=12-4=8

s o v df !%S MS F - ratio

5zxh7~u = A 3 33.33 11.11 1.99

niulotn+ = E 8 4 4 . 6 7  5 . 5 8

57u 1 1 7 8
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1. Ho : p, = ,u(z = p,  = p

2. Ha : p,  \dLhn’oa??dWZJGl  ; j = 1, 2, 3

3. a = .05

4. k = 3, n = 4, N = 12, y,  = (k - 1) = 2; yz  = (N - k) = 9

&I%4  ‘XdfjL~~  H o  & F  >  f2.9;.05  =  4 .26

5) "1 = "2 = "3 = n = 4, k = 3, N = hj  = 12

T, = “1  Xj = “Rj = 4 Xj

TI = 30, Tz = 40, Tj = 35, G = ZLTj  = 105

MSE = S’,  , &I  n, ~Pii%qnn~u

S’, = X$/k  = (S; + S; + $3

= (3.0 + 1.0 + 1.25)/3

= 5.25/3  = 1.75

SSE = (N - k) MSE LW51: MSE = SSE/(N  - k)

= 9(1.75)  =pq
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CF = (105)2/12  = 918.75

ET;:", = (30' + 40' + 35')/4  = 3725/4 =1931.25]

S S  (%3hf+)  =  ET;/“,  - C F

= 931.25 - 918.75

=j-KJ

77 86 80 88 84

95 92 88 91 89

73 77 68 82 75

80 84 79 70 82

Tz = 455

T, = 375

T4 = 395

G = 1640

N = 20
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= MS (3=H~19fl(U) = SSA/(k  - 1) = MSA

SSA = ETy/‘nj  - CF

(415*  +  4 5 5  2 +  3752  +  3952)
XTy/nj = __

5
=l-iKiGJ

C F  =  G*/N  =  (1640)‘/20  =]134,480]

SSA = 135,180 - 134,480 = 700

M S A  =  700/3 31233.331

n) asmiiJ3:ui~ua.a  c2 ein~aiuaaJaJ%au%~w~l~~~~

ilin&  (u) ~~iHln?luu~a~rauacni~~n~~~n~~~~~  %rmmlug~aQulu
Y

&a

V(Xj)  = Sk  = ZZ (Xj  -  X=  )*  / (k -  1)
j=l

= ; (!t,-k)‘/(k-  1 )
j=l

= I(83  - 82)*  + (91 - 82)’ + (75 - 82)*  + (79 - 82)’ ] / (4 - 1)

zz [ 140 ] / 3 = 46.667 = V(x)

ttd 2 =  V ( X ) = ” V(Z)  (LW5X  s’ =
X

3 1 0

zz 5(46.667)

= 233.33
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s: = Z(h; - ‘iI)‘/,,,  I

1 j (77 83)J + (86 - 83)I + (80 - X3)? t (RX ~ H3)L + (X4 ~ X3):;
4

= 80,‘4 = 20.0

s;  = - , (95 - 91$  + (9,1 / ’ - 91)’ + (88 ~ 91)’ -+  (91 ~~  91)‘+  (89 ~ 91? 1
4

~ 30/4  = 7.5
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I) =  3

4) = 16

= MSA/MSE

= 233.33120.75

= I!.24

0 3.24

15 17 14 11

12 10 13 17 14

10 14 13 15 12

14 9 7 10 8 7

13 12 9 14 10 9

G = 309 26 = N

312 ST 206 (H)



1) Ho : p, = pz  = pj  = p4  = ~~ = p

2) Ha : p, b.~LYh~~Y&MU81n,  j  = 1, 2, .._, k

k=5

3) a = 0.01

4 )  PZd@B-  H o  L& F  >  f4,z,:.“,  = 4.37

y1 = (5 - 1) = 4

yz = (26 - 5) = 21

5) CF = (309)‘/26  = 3672.36

xx; = (152  + 172  + + 102  + 92)  = 3873

XT;/n,  = (q + $ + $ + $ + $ ) = 3 7 5 4 . 9 8

SST = XXX;,  - C F

= 3873 - 3672.35 = 200.65; df = (20 - 1) = 19

SSA = mf/n, - CF

zz 3754.98 - 3672.35 = 82.63; df = (5 ~ 1) = 4

SSE = XXX; - XT’/, “J

= 3873 - 3754.98 = 118.02 ; df = (20 - 5) = 15

%& S S T  - S S A

3aa.l 1 9 200.65
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SSA = ZT:/nj  - CF

= 10,474.17 - 10,342.23

= 131.94

S S E  =  XXX;,  - ZT;/n,

= 10,913 - 10.474.17

p9% SSE = SST - SSA

= 5'70.77 - 131.94

= 438.83

s o v df SS M S  F - r a t i o

A = 9rwhsn~u 3 131.94 43.98 1.80

E = niu%obnk$ 18 438.83 24.38

21 570.77

6) F = 1.80 b.h-$LlJ@l%l~Gl  %WXJ?¶J  Ho LL3"R~d-b  hNh&  4 81191n

El93in-AiFii~a5u~PiinoOd

I 2 3 4

36 29 31 36

34 34 35 28

37 34 32 34

ST 206 (H)

35 36 33 32

33 32 39 30
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N = XII, = 20, G = XTj = 670

Y

= ((35 - 33.5)*  + (34 - 33.5)’ + (33 - 33.5)*  + (32 - 33.5)*  j / 3

= [ (1.5)2  + (O.S)Z  + (-0.5)2 + (- 1.5)’ j / 3

= 5;3  = 1.67

91’)  ase4iRai8lsa~a~~apaslluapan~8l~~iaoei79

s; = i (X  - 2,)” / (Ill - I). x, = 35
i=l

= I(36 - 3.5)’  t (34 - 35)’ + (37 ~ 35)2  + (35 - 35)l  + (33 - 35y J / 4

= 1(I)z+(~I)*+(2)2+(0)2+(-2)*J/4

= I o/4

s;  = i (X - x2,* / (112  - I), x2 = 33
I= I

=  ((-4)*  +  (+I)* + (+1)2  +  (3)Z  +  (-1)‘1/4

= 28/4
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s: = X(X  - X3)’  / (n3  - I), x, = 34

= [ (-3)2 +  (I)2 +  ( - 2 ) ’  + (-I)> + (S)L  J  / 4

= 40/4

s: = UX  - %)’  / (nd - I), 2,  = 32

= j(4)2+(-4)*+(2)2+(0)2+(~2)2]/4

= 4014

n, LtiliYU

1 1 8
7.375

1 6

LLFiCl  V ( X )  = nSi =  j(1.67)  = 8 . 3 5  = a:

LbRr  ;;; = szP

F = !?i = 1.13
7.3’75
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k=3 G = 1,082

“j

6

6

5

17 = N
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= +) (q69 - 63.65)’ + q62.33  - 63.65)’ + 5(58.8  - 63.65)’ )

= 299.80/2  = 149.90

4) ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  &I sf

s; = X(X  - X,)2/5  I = ; (XX; - (xX$/6  1

= ; (28,920 - (414)‘/6)  = y = 70.8

s: =  X(X.  - X$2/5 = ir XX: - (ZX#/n  )

= iI 23550 - (374)*/6j  = 237.33/5 = 47.47

s; =  X(X  - X$/4 = t i XX: - (ZX#/n  )

= 17710 - (294)‘/5  1 = 422.814  = 105.7

^o' = s= z (n,  - 1)s: + (n2  - 1)s: + (nj - 1)s:
P nl  + nz  + n3  - 3

zz X(X  - 2,)’ +  X(X - X2,’  +  X(X - 57,)’
N - 3

354 + 237.33 + 422.8=
17 - 3

ST 206 (H) 3 1 9



Tj

thMl~~l~~lM¶i 42 36 58 54 37 47 t- 274

4 )  PCd&61S  H o  L& F  >  fz,,s:.os  =  3 .68

5) n,  = nz  = n,  = 6, k = 3, N = 18, G = 740

C F  =  G*/N  =  30,422.22

ET;/“,  =  (274’  +  2592 +  207’)/6  =  30.834.33

LXXf, = 31,586

S S T  =  LZXi;  - CF  =  31 ,586  - 30,422.22  =  1163 .78

S S A  =  ZT;/n,  - C F  =  30,834.33  - 30.422.22  =  4 1 2 . 1 1

SSE = SST - SSA = 1163.78 - 412.11 = 751.61

1

51u 17 1.163.78

6) F = 4.1 I > 3.68 tl$ULufl?ntp  %¶.@Rb Ho UWJW-l?¶.I Ha tit&I  hU%tiu

iYn’nubuer2u  3 i?J~ani9c11iaJlb~ndlsn’pb
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