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2006 F 5 F] 17 1 i fsas

7.1 (94-E1-BB) IS ANOVA

SCEAMHAREMNREA N wHPDA A B GRH  B—HREARETH? BEEFAT
B TR AR R » AL EHAF 4 SF 0 LRE - SERH 2N E S5
WAD R —MAE LR GHETF (RHEHRM) W FERAT - HAAHS L85
A @B AR AY PDA RH#SEEATHMFLER (S%MFATLT F ehsb Rih
=349) - (10%)

T 25 40 A ATl B A4 CHl D&
ICHERE 12 20 13 11
P 2 14 7 5
il R AT B 17 13 10
& #17 )5 1 12 8 3
LTk ¥ 7 17 14 6
(7]
A B C D Y B ng (ZB)¥k
3C§F;f 12 20 13 11 56 4 784.0
i 2 14 7 5 28 4 196.0
HFE 8 17 13 10 48 4 576.0
ﬁ[ﬂj’rﬁj?‘, 1 12 8 3 24 4 144.0
s 7 17 14 6 44 4 484.0
YA 30 30 55 35 200 20 2184.0
n, 5 5 5 5 20
(ZA)?/n, 180 1280 605 245 2310
X2 A B C D &5
3c§i€:ﬂ , 144 400 169 121 834
B 4 196 49 25 274
SR 64 289 169 100 622
I 1 144 64 9 218
ﬁ%rg; Fﬁ 49 289 196 36 570
&5t 2518
RIS R oS g rs
R YR A Fipig S A F
Ry B 310.00 3 103.33 51.667
& Eagg 184.00 4 46.00 23.000
A7 24.00 12 2.00
AR R 518.00 19
Eh
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k=4, b=5 N=kb=20

200) 200)
SSTR:2,310—u=310 SSBK =2,184—( ) —184
(200)°
SST =2,518— -~ —518 SSE = SST — SSTR — SSBK =24
3 X &

(M Hy gy = pg = e = 1 (JF[F:‘:%H%FQ[—_)

W EEFEED Wt RIS (dfre, df ) =(3,12) 19 F S5
Q)= PR G120 FIifd - a=0.05 > R R ={F >3.49}
(A M LR B MSTR . =51.67 e R » #i761 H,

(5) T [l BIAY PDA F) ] [FIFO4 %‘ B o

7.2 (9219 HI[N~" ANOVA

B DM PRESLT T -

T | HERH

Wilson 84 76 75 64 92 65
Ross 83 81 74 76 94
Anderson {75 21 52 £7 83

AEBEAE a =0.05F »

(A)(5%) M—BEFEHEHINFEERRE  ZEGURPRILTIERELE -
(b)(5%) Bahi(a)H kM AR -

(c)(5%) w4 Kruskal-Wallis Hix 408 » ZQ L MM PENATHESER -

(=]
Wilson Ross Anderson &5
84 83 76 '
76 81 81
75 74 52
64 76 67
92 94 83
65
YA 456 408 359 1223
n, 6 5 5 16
(ZA)*/ny 34,656 33,293 25,776 93,725
x? Wilson Ross Anderson £
7,056 6,889 5,776 ‘
5,776 6,561 6,561
5,625 5,476 2,704
4,096 5,776 4,489
8,464 8,836 6,889
4,225
£F 35,242 33,538 26,419 95,199
BRI T
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g 35 UL FIE Al F

g 241.94 2 120.97 1.067
A [ 1474.00 13 113.38
e el 1715.94 15
Eh
k=3, n,=6, ng =5, n.=5, N=n,+ng+n. =16

(1,223)’
SSTR = 93,725~ 2= = 241.94

(1,223)’
ST =95,199 - =" =1,715.94

SSE =SST —SSTR=1,715.94-241.94=1,474

(@)
T PR Q23 F O3 a=0.05 - {13165 R = {F > 3.8056}

BAMCHT B B,y =1.067 ¢ R > SIHIRE R B H,
= YRRV R

(b)
BRI AT
(l)fm‘”“’?ﬁ‘ﬂtﬁ oI
(2) A PR AT
(3)ﬁ;\””’,@‘ﬂ* FEVRS
©

S b Y R <

7.3 (94-&P1-fpld) HIP4S ANOVA

5 ABC=MAZARNELORS » S HER T4 FE

WA
WE FHM BRHK
A 31 16
B 38 11
C 33 13

(@) (104) ERFEAEa=005F R =AMAEFF LG FHEFALT L2 E?
) (5%4) KAZERFHEFHISUIEREM?

(]
L[Q:D
k=3, N, =nNg =N.=7, N=n,+n;+n. =21
SA=n,X, =217, ZA’=(n,—1)s;+n,X; =6,823
IB =ngX, =266, ZB’=(ny—1)s; +nyX; =10,174
2C =nX =231, EC’=(n.-1)si +n.X; =7,701
= XT=217+266+231=714, XT*=6,823+10,174+7,701 = 24,698
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2
217° . 266° . 231° 714 & _

= =182, SSE =24,698 -
= TR 7 7 21 21
TR ARG EI o e
RBEIE TR iR A F
I 182 2 91.00 6.825
A0 R 240 18 13.33
A 422 20
© : WF 53 AT IR R = {F > 3.5546}
f,&'dﬁ@v FIFR Q2,189 F 55 » o =0.05 » #iAeihis R = {F > 3.
Bt twdakE Bl Fy =6.825 E,R ﬁﬁiﬁfﬁ%ﬁ:fﬁi?m
= PR & VR R R S AT
(b) B
st hl A fa BEE Tt 55 > g, PO B £
FEH R =A==t FLFIEE 18 Ut ST, PUSTHH
BN TN N |

\/ﬁ}

CIHA:{|'UA_YA|SL§X N,

fer X, =31, n,=7, MSE=1333, 1-a=95%, t,_, =210l
# Cl, ={28.10< u, <33.90)

7.4 (901577 -p%7) HIH=" ANOVA

6. RACHML TSR —BIX ETE LAEE AT S - RSN R TEEEER - 0
FI75RIN 20 {0 T - BB e P R BT RN E S - FhRRR
B — SRR ORI & B 5 M i — T A DAY S T - '

e fhiEn X, Bl | #4510 | A
Bl 31 28 30 27 29 5 145 29
Z | "% 28 25 9 1 5 135 27
B 31 29 32 32 31 5 155 31
T | 27 25 28 24 2% 5 130 26

(1) BLEFARSLRRBSI (1 -Vay ANOVA) HeRERE - SR AR (65
(2) TRETRESS ANVA % ABRPZ R T8 - PR MERERIE L. (74

[ — T T T T 1
| MR | FHF(SS) | HeEmdr) | 195 M) | F |
— } f } } |
I &M a2 ) | (¢ YO F oyl g )
| B®#Z (b e d ) Jc225 ) | |
f } f b—q I
| MR | 109075 | (e ) | | |
L 1 i ] |

i

(3) BURMR (2) ZA5M R R T A s R SN AR DR 0<0.05 - { 54%)

(#E]
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P < [l - ﬁ?
31 26 31 27
28 28 29 25
30 25 32 28
27 29 32 24
29 27 31 26
TA 145 135 155 130 565
n, 5 5 5 5 20
(ZAy/m, | 4205 3,645 4,805 3,380 16,035
x’? P! ° [l X ﬁ?r
961 676 961 729
784 784 841 625
900 625 1,024 784
729 841 1,024 576
841 729 961 676
£z 4215 3,655 4811 3,390 16,071
PRI ARG EI o e
Al s YR Al FIfg A F
Sl (R 73.75 3 24.58 10.926
N 36.00 16 2.25
SEABE 109.75 19

k=4, n, =Ny = N.=ny=5, N =20

565)° 565)°
SSTR=16,035—%=73.75 SST =16,071—%=109.75

SSE = SST — SSTR =36

(c)
TR I 316)19 F 53 > @=0.05 » $FREER = {F >3.2389)
BAMEHFE F,=10926€R - 2 HRH,
PHFE EICR] R EEl %,Ei RN 2 AR -
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7.5 (90-1%17-{-77) HIP95 ANOVA

F - B TB I IFI S H MR R - SRR - Z - NERAREAY
E BT T AR B S R (— T ASth— A ARATRLR) - BN 21 R
HERREHIOT

g Z 5]

3 9 2
4 7 3
8 8 4
[ 6 1
3 9 4
5 5 4
4 5 3

(1) BLLABREE-KHE 0.05 REMPENTRREGREHMGR 7
(2) TEEST LARARTERT « MEAS IR T 7

(]
[ E | AE
5 9 2
4 7 3
8 8 4
6 6 1
3 9 4
5 5 4
4 5 3
A 35 49 21 105
n, 7 7 7 21
(ZA)*n, 175 343 63 581
vl H ° L] AF
25 81 4
16 49 9
64 64 16
36 36 1
9 81 16
25 25 16
16 25 9
&5 191 361 71 623
PRI ARG EI o e
Aighfel s YRl Al FIps A F
ﬁ?[’%{éﬂ 56.00 2 28.00 12.000
Ao g 42.00 18 2.33
S 98.00 20

)
TERE S FIPUR IRV F ST @ =005 » IR = {F >3.5546)
BB CHFE F,=12.00€R > {HREL B H,
= PR AR S %,Eif'?ﬁ%? AL
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7.6 (94-1517-(-77) HIP95 ANOVA

5. In an effort to improve the quality of recording tapes, the effects of four kinds of
coatings A, B, C, D on the reproducing quality of sound are compared. Suppose
that the measurements of sound distortion are obtained from tapes treated with
the four coatings. Here are summary statistics for the sound distortion.

Coating  Sample Size Mean Sum of Squares
A 5 12 18
B d4 17 11
C 7 16 12
(3] 6 15 14

(1) Create the ANOVA table. {10 43)

(2) Does any significant difference exist among the mean distortions obtained
using the four coating? Use o =005 (5 4})

(=]
L[Q:[[
k=4, ny,=5n,=4,n.=7,n, =6 N =22
SSE =SS, +S8S; +SS. +SS, =38+30+12+14=94
2T =n,X, +NXg + N X +NpXy =5x12+4x17+7x16+6x15=330
srp (ZA'  (3B)° (sC) (D) (=T
Ny Ng Ne Np N

1)

n 2 -2 ) o2
=N, X, + Ny X5 + N X +NpXp —

2
:5x122+4x172+7x162+6x152—3;g

=68
(a) WIRIRSTBEIPoT k™

RS A FIHUE A F

e 68 3 2267 4340
0 g 94 18 5.22
ARG 162 21

(b)
T PGB F I @ =0.05 » 1318 I8 R = {F > 3.1599}

B SEHEr B F,=4.340 R JHGH DB H,
PUEA RIS T % = A1 -
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7.7 (947 F (2] ANOVA

1. BAEBLL 3 BRRIGEA ~ B OR 3 BRRMIES (T ~ Z - )RR

B AHEHGRERERTI TR ¢
BAE HERE EEEE
A =2] - 64 71 67
Z 72 73 07
W 76 84 90
B B 75 76 74
Z 71 71 71
= 65 64 €6
C Bft 57 67 62
Z 59 71 65
A 61 77 69

IEER L ZTEES ANOVA £ + BUM a =005 1 °
() GETAEFEREES?

@) AR ARG TGRS 7

@) BRI TAA X AR 7

[##]
FURRVRIBEZEIR || fgienyt

Xjj A B C
2 64 71 67 75 76 74 57 67 62
K4 72 73 71 71 71 71 59 71 65
Il 76 84 90 65 64 66 61 77 69
X; A B C
i 4096 5041 4489 | 5625 5776 5476 | 3249 4489 3844
Kz 5184 5329 5041 [ 5041 5041 5041 | 3481 5041 4225
Il 5776 7056 8100 | 4225 4096 4356 | 3721 5929 4761

T

¥ A B C *B np (ZB)*/a
i 202 25 186 613 9 41752.1
% 216 213 195 624 9 43264.0
I 250 195 207 652 9 47233.8

A 668 633 588 1889 27 | 132249.9
na 9 9 9 27

(SAPb | 495804  44521.0  38416.0 | 132517.4

e

2
2
o0

!
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X A B C kil

pi 13626 16877 11582 42085

K 15554 15123 12747 43424

r 20932 12677 14411 48020

fiat 133529

e ik ! A B C gt

pi 24.67 2.00 50.00 76.67

K 2.00 0.00 72.00 74.00

T 98.67 2.00 128.00 228.67

fist 379.33

2 2
ﬁw[[ A [ijﬁf@&' = ZX;P[ —M =13,626— 202 =24.67
Ny
TR I R Ry Ak

LT ¥, F
AP 357.4 2 178.70 8.480
B = 89.9 2 44.93 2.132

LI [EH] 542.4 4 135.59 6.434
b5z 379.3 18 21.07
SEFA 1369.0 26

E
a=3, b=5 n;=3Vij, N, =N, =N, =Ng =Ny =Ny =9, N=3x9=27

2
1,889
SSA=132,517.4 —% =375.4

1 2
SSB =132,249.9—(’z—89)=89.9
SSE =379.3
(1,889)’
SST =133,529 -~ =1,369.0

SSAB = SST — SSA—-SSB - SSE =542.4

(@)
f,ix’ﬁ%?&w FIFE Q2,189 F 55 » o =0.05 » #i7¢iBhis R = {F > 3.5546}

PSR T IR R B -

(b)
T L P Q)Y F 53 » a=0.05 - iR = {F >3.5546}
BASTHT B Fy =2.132¢R > XHIH DB H,
LEERERRN L T

©)

TR FIFUR I8 F ST > a=005 - ik R={F > 2.9277]
BAE#GE F,=6434eR » ;tawfflﬁir% H,
Fﬁ#[fég?%qg[ij?c"ﬁjﬂg} I'EEIJ o
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7.8 (93-[> A% ) HIPNS" ANOVA

8. Fill in the blanks (identified by asterisks followed by alphabets) in the following partial
analysis-of-variance (ANOVA) table:

Source of Variation | Sums of Squares | Degrees of Freedom | Mean Square | F-Statistic
Treatments *a *b 195 *c
Error 625 *d )

Total 1600 25

Explain how you would determine whether treatments matter based on information in

the above table? (15%)

(]
a=1,600-625=975
_a _975_

195 195
d=25-b=25-5=20
e=029_02 555

d 20
o195 195 _

e 31.25

ORIy I ARl g M

R T U -

g 975 5 19500  6.240
S R 625 20 31.25
B 1600 25

TR PR S20009 F O3> @ =0.05 - A6 R = {F >2.7109)
R g T -
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7.9 (93- &P 1-50) 4 2 (29 ANOVA

f. (104) Co—BFRRAEM > SE—ad#k R nd—#% Kbt h 2n EREME R
TRTFHF—BFEREHGH k- ForBit Rz -
L2 ¥ ¥ Rk BdE ¥ K Fo F
SS MS
B-FA 500 -2
BB 600
X E4E R AB 700 14 2
wEE
85T 6000
(=]
igh i VR BT FIEE 15 [
AP 500 2 (e) (i)
B[~ 600 (b) 6 G
I fER 700 14 (2 2
i3] (a) (©) (h)
B 6000 (d)

a=6000-500-600-700 = 4200

b=t 7 o230 55y §_000_000 g5 o_T00 5
2 2 b 7 14

h=9_30_»s -8 89 1 g-2ibrid4c=191
2 2 h 25

=820y LB 5 4

h 25 h 25

TR I R R Ak

igh i VR BT AE 15, [

A= 500 2 250 10

B K= 600 7 85.71 3.429

LI [EH] 700 14 50 2
[ErES 4200 168 25

AR 6000 191
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7.10 (94-&*-@“?’?) LT B ANOVA

7. Given a two-factor factorial design having two levels in factor A, three levels in factor B, and
three replicates in each of the six treatment cell combinations of factors A and B, fill in cells (1)
to (12) in the following table if MSA = 100, SSB = 120, MSE = 30, and SST = 700. (15 %)

Source Degrees of | Mean Square F Critical value of F (at the
Freedom (Variance) ~ significant level of 0.05)
A (1) (©) a0)___|a3)
B (2) a__ an (14)
AB (3) (8 . (12) (15)
Error 4 (&)
Total (5)
(]
SIS R
Source SS df MS F
A 1 100
B 120 2
AB (2-1)*(3-1)
Error 30
Total 700 17
MSA 100 SSB 120
SSA=——=——=100 MSB=—=——=60
a-1 b-1 2
df, =df, —df, —df, —df,; =17-1-2-2=12 SSE = MSE xdf. =360
120
SSAB =700-100-120-360=120 MSAB =—=60
Rl oo P grs
Source SS df MS F p F*
A 100.00 1 100.00 3.333 0.0929  4.7472
B 120.00 60.00 2.000 0.1780  3.8853
AB 120.00 2 60.00 2.000 0.1780  3.8853
Error 360.00 12 30.00
Total 700.00 17 o= 0.05

©2006 [ f W FBEYSI T (B 57 7-12 |1



711 (94212 ) F 4 I B ANOVA

6. QUM BETAMRBEE TR #HMTF ra=00555KBEHTAABHKRERSE
BARZZHARFTAEE? LRI EHF SST=124-

B B B
A -2-~-1 -3+0 243
3 As 0-~2 1+3 46
As -1-0 5.6 0--1
[##]
X2 Bl B2 B3
Al 4 1 9 0 4 9
A2 0 4 1 9 16 36
A3 1 0 25 36 0 1
X Bl B2 B3 *B ng (ZB)¥a
Al 3 3 5 -1 6 0.2
A2 2 4 10 16 6 427
A3 -1 11 -1 9 6 13.5
T A 2 12 14 24 18 56.3
n, 6 6 6 18
(ZA)/b 0.7 24.0 32.7 57.3
X2 Bl B2 B3 &5
Al 5 9 13 27
A2 4 10 52 66
A3 1 61 1 63
Lt 156
ks Bl B2 B3 &5t
Al 0.50 4.50 0.50 5.50
A2 2.00 2.00 2.00 6.00
A3 0.50 0.50 0.50 1.50
&5t 13.00
FZRIRS R oS Pk
ﬁ@{gﬂj@@ SR #Jf[l E'I ET 1 =R E
AH=T 25.3 2 12.67 8.769
B 243 2 12.17 8.423
LI E] 61.3 4 15.33 10.615
bz 13.0 9 1.44
A 124.0 17

TR PP @9 F i a=0.05 - {3k R ={F >3.6331|
BAME#EE F, =10.615€R » ?ﬂ%ﬁi@?ﬁiiﬁiﬁ%m
AZE BT R I (B
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7.12 (94-ZF[ A V)

25. Three different brands of tires were compared for wear characteristics. From each brand
of tire, ten tires were randomly selected and subjected to standard wear-testing procedures.
The average mileage obtained for each brand of tire and sample variances (both in 1,000

miles) are shown below.
Brand A Brand B Brand C

Average Mileage 37 38 33
Sample Variance 3 4 2

Which of the following statement concerning the ANOVA table is/are correct?

(A) SSTR = 108 (B)SSE=9 (C)MSE =3
(D) MSTR = 140 (E)F=283
(%]
L[Q:D
k=3, n, =ng =n.=10, N=n,+n;+n. =30
TA=n,X, =370, TA’=(n,—1)ss+n,X;=13,717

IB =ngX; =380, EB’=(ng—1)s;+nyX; =14,476

2C =n.X, =330, ZC’=(n. —1)s¢ +n.X; =10,908

= T =1,080, =T*=39,101

370 380" 330° 1,080’
+ + -

100 10 10

FEZRIRS R o s

1,080>

SSTR = 81

=140, SSE =39,101-

Al e Vp A EI A F
E‘E}’F[’ﬁﬁgﬂ 140 2 70.00 23.333
0 g 81 27 3.00

AR 221 29
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