BV BREERGEINEHHEIHER

FESTREEFRANAZHNULNE M EEASEENERETRERITEL
M —FPGETH AT 7 B GE 3T 2 47 B4 SAS FI SPSS R L T Z R AT E
MR AT B0 B SAS BAF 1 SPSS BT AR ERE T E 0T 5T



- 330 - TR+t HREHTSHHXR

HESFRITERNSE.
— FEARELBNRBHAESR

1. BE RN SEERRNFTESH

REE—ATHEK ASAKFRLEN « H REER, IHNABRFEHE
HRE2EILAE. WRABNENKELHERKBORE A, EFERIK
B, Wi A I 38 B AR O A BT

Bl1 WEIMBGTIERSNEYG, ZHRENMTR. NI, % 30 kAR
B EH, BH 6 N FAAKRAERA—MGY, FCRTRANRAIT M2
EARRRE z(WTHR) AEREMHAYRTRAELEEER.

%y A WA R

6 8 7 71 10

Al
A2
A3
A4
AS

6 6 3 5
4 4 5 3
4 6 6 3
4 5 7 7

O NN A

(1) 7E SAS &K H ] i} ANOVA B #H T EHE w2 MLl 8 M %4

1. ANOVA AR EAB N

PROC ANOVA #%5i;

CLASS A R#%;

MODEL WiU7s &% = i & ;

MEANS %00 &/3E 5 ;

TEST H=%pFE E=3)i;

BY TEX;
B =/MER R 4% # . MEANS f1 TEST i&4) R 87 MODEL &A1 2 )5, 3F ol fd
K.

PROC ANOVA #3; TSR, ZEa ¥ AN ERE
DATA=${R& : HE - TESMMBARIEE.
OUTSTAT=¥E&E:FE—- ML EEE KPEBEF M. FEITE

FERPGA BN MR K TFEFLR.
CLASS ZEZ;BEMFWAFESNMPEEMN LXK FLHEER, B H
TR GERTBUNERAESRENPHER SLEFETUREERY, BT UE
FRAUY,HFHEEKEABET 16 ~FF.
MODEL WEEBR =N F;FEAHREFESMTFRUERELHARY
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Iz 2 FK . ,
MEANS 3B & /3830 ; 15 0] i+ 8 iy 800 3 B 51 B 3R 3806 9 & K P 11, 9F
MEAHEAENBREREERRE. R EERANESS
BON : 5 5 % b ¥118 % 7 ) BONFERRONIT K % .
DUNCAN : % E 3 N {2 7 ) DUNCAN 2 H LK .
LSD: &/ B EEZHL , SHITECA « I .
T:HERNYEEFHEX (K.
ALPHA=P:HEXHEER N BEHKF, BRAH P=0.05.
CLDIFF: ERX r AR M HERUBFX RIS .
TEST H=%FE E=%N;7EHFEITP, GRS AE H iR ZE 0
AT FARLK, WA A TEST 4. HH+
H =2 & : 1§ & MODEL &) o 5 S 3800 1 g (BR8N , 3X S BN i 7 5
HEN FEUTRBRMST.
E =R : 38 5E — N RUORE , I RORE AR R iR 25 T, ML A F 5 FIAE R F St &
i3k g5 30
BY ZEBFE;X BY A3 E KRB H 5B #7504
St FAH, A ANOVA ZB#FT B F T

10 2 5 3 3 4 3 5 7

DATA EXO1;

INPUT A X@ @ ;

CARDS;

1 6 2 4 3 6 4 7 5 9
1 8 2 6 3 4 4 4 5 4
1 7 2 6 3 4 4 6 5 5
1 7 2 3 3 5 46 5 7
1

1

8 2 6 3 2 4 5 5 6

PROC ANOVA;
CLASS A;
MODEL X = A;
MEANS A/LSD;

RUN;

BFEFTANPETE X AEARERE MEANS ERERY X KIY{EA
BANBEENEHTZELR BERLNEENRSEROT

Analysis of Variance Procedure

Dependent Variable: X
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Source DF Sum of Squares F Value Pr > F
Model 4 47.46666667 5.55 0.0025
Error 25 53. 50000000
Corrected Total 29 100. 96666667

Analysis of Variance Procedure

Dependent Variable: X

R-Square C.V. X Mean

0.470122 25.96818 5.63333333

Analysis of Variance Procedure

Dependent Variable: X

Source DF Anova SS F Value Pr > F

4 47.46666667 5.55 0.0025

Analysis of Variance Procedure
T tests (LSD) for variable; X
NOTE: This test controls the type I comparisonwise error rate
not the experimentwise error rate.
Alpha= 0.05 df= 25 MSE= 2.14
Critical Value of T= 2.06
Least Significant Difference= 1.7395

Means with the same letter are not significantly different.

T Grouping Mean N A
A 7.6667 6 1
A

B A 6.3333 6 5

B

B C 5.1667 6 4

B C

B C 5.0000 6 2
C
C 4.0000 6 3

ERERG FEMHRBM FERS5.55, BFEKFE0.0025; 64
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TRMEZERFR(C.VOM »r WHHE, BERB/NBEZHE(LSDWEELWL
BiRRER.

(2) 7 SPSS B4 H F] i One-Way ANOVA B #HITHRHERZ 2N RAR
M2 H7. One-Way ANOVA I BEREERRE FESHA S, MERTH
MAHAHBRIEESKH, WARERAEILE, BEEATHITRREZ MK
B 20 . A5 F One-Way ANOVA S BHITHEMTHEERN .

o TEHEE D B S BUE X, @ XU BERER fact(BFENER).
x(BRERITRRE”), FWMAMNENE. & face 5N F4.0,H{H1,2,3,4,5
SRARZHYHANKE;ZE x BN F4.0, KERB R RE.

o TE R Bi i) “Statistics” L, % % “Compare Means” F 3£ . I F #9 “One-
Way ANOVA” 18, 4TH £ X G 4E . 28 )5 75 % X 15 #E H B “Dependent List” # 4§
EHTHEMHEER x,7E“Factor” H#5 E N EAE (4K F & ) fact.

o EXTTEHE R A — SR B T A E FR R4, B P AT DA O [F] 7 B R X
PEIRAE e X Bk T 4 O = 2, 2 B %R F E XHEHE 8 =484 Cont-
rasts” . “Post Hoc” #1“Options” , £ % 01 X 8B4 FI N H W0 F -

@ FHATHEM 2T B I Contrasts”

7 E X EHE P B “ Contrasts” R 41 , T FFHH b O X TE HE . 39 {H i) 2 TR EL 3
RAUFEWNEEZ N BYERN LR FlanEmA

1.0 * meanl — 1.0 * mean2 — 1.0 * mean3 + 1.0 * meand
BRBBE— WHANRNHSE - ZHPNMZEHERARERER. BT
AWABHAPRETERA BAERENT

1) ¥EF“polynomial” BT .

2) Hidi“Degree” WA 118 T HHf k5] FHRLE — KA, S HEH PR —Fh 2T
A, W4 H (Linear) .

3) 7E“Coefficients"EH , KIKMAZ AL EXHAWEM R, BaA -1
REPERT AR, MARRBERK BRTE T EAEAHES . ] L FE B
SEENETR . H—NEBTAM—HRPR AL R G B E “Next "R, #EFEW
F—HARBE.

4) B3 “Previous”s “Next"#Hl , B ANMBSHRE REXLRE AT
“Continue” R I , 338 1Bl F W FHHE .

@ £ HBE M Z T BB #FI “Post Hoc”

7 3 XS HE o 511 “ Post Hoc” #2411 , 3T FF 4 By % 18 HE . 7E % X T 4E o 6 #R i
THEEZEREN S, FREALEFEASBEROMIT .

XF G HE ) “Equal Variances Assumd”fEHFFIH T EF EZH BN H ik, & #HF
B 7 B BT 5 O R T A R A, X SE R TR AT ARl R A
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Xf 16 #E B9 “Sample Size Estimate” 8 9 , Fl A A BAG T TR 2EI,
APARERTEEREL—.

@ #4401t & H 3 5T “Options”

7 F XHEME 88 5 “Options” B AL ¥T FF MR M EHE , WIS HE P AL TH S
THE BRI X SR AE AL 3B A L % . P “Statistics” HE I M B ST B %
WA

1) “Descriptive” : B R HH MR G it B,  F S H B 34 5 W & 5
B BME frdEE AR B/ME BAE ST EINEERK 5% BEXE.

2) “Homogeneity-of-Variance” : ER #IT HEFKER R, H B LR RS
B EZTURF “Levene Lest” K5, M E S M UNE S HYEZEZ, REMRE
EEHAT R TEIN.

1£ “Missing Values” HE 151 it i) i #5015

1) “ Exclude cases analysis by analysis” : X & B SRR E MWW &, B K
EHEATEALARBZRENFE RN PHE.

2) “Exclude cases listwise” : X & 7 it 5 {5 B S50 B M BT A 208 o BB

SHEHE L — 1 “Means Plot” #3, £ H T AT L H HEBHEXHAE
KRB AT E .

PA b =3 B 58 5 , 88 5 “ Continue” # 4 , 3R ] F X #5 HE .

A, 1] B “Post Hoc" #i4ll, 7E 3 tH B X G HE P e B “LSD” . “Tukey” #
“Duncan” £ b3 J7 2 , # “ Continue” # £1 [E] B F X 1& HE , FAth (5 FABRIA(E.
BE#HOK™#H4HM, T a8, WA OUTPUT B DA T EBETEHR

ANOVA
TR R
Sum of Squares df Mean Square F Sig.
Between Groups 47.467 4 11.867 5.545 .002
Within Groups 53.500 25 2.140
Total 100.967 29

FHTE FXEHE P B E “Paste” 4, R B & B/F B “Syntax"# 1, B
5 “Syntax” & 0 F#“Run” A B T AT 2T B

2. RN AEEERBNAESN

AHRERT2MNARS, RAREER At MEA, A, AT
MEBGRNER riry,r  ENZ2AFEAR2MHE, HRBH S KF
ZHORBRETHBEARR, XM AFRERZRITHRRFAAFEHRITRE.
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TR X B
Subset for alpha = .05
BE N
1 2 3
3 6 4.00
2 6 5.00
4 6 5.17
Tukey HSD"
5 6 6.33 6.33
1 6 7.67
Sig. 072 524
3 6 4.00
2 6 5.00 5.00
4 5.17 5.17
Duncan®
5 6 6.33 6.33
1 6 7.67
Sig. .203 .147 .127

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 6.000.

B2 FANFMARRERRE, L 19 K50 0 MA , SH Rk R FF— Bt E
JERRE R ERMBAR LT &, B AR A E 1 A AR

HooH A B C D
133.8 151.2 193.4 225.8
125.3 149.0 185.3 224.6

¥E 143.1 162.7 182.8 220.4
128.9 143.8 188.5 212.3
135.7 153.5 198.6

(1) 7 SASEKRHGFMARTH ANOVA T BH#TAEEEN AN E T2
PLIRIE M £ 404, ANOVA BB FEWT
DATR ex02;
INPUT cat x@ @ ;
CARDS;
1 133.8 2 151.2 3 193.4 4 225.8
1 125.3 2 149.0 3 185.3 4 220.4



#
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1 143.1 2 162.7 3 182.8 4 220.4
1 128.9 2 143.8 3 188.5 4 212.3
1 135.7 2 153.5 3 198.6

PROC ANOVA;
CLASS cat;
MODEL x = cat;
MEANS cat/duncan;
RUN;
WA RBFRAHMT EELER
Analysis of Variance Procedure
Class Level Information
Class Levels Values
CAT 4 1234
Number of observations in data set = 19
Bnalysis of Variance Procedure

Dependent Variable: X

Source DF Sum of Squares Mean Square F Value Pr>F
Model 3 20128. 35839474 6709. 45279825 158.93 0.0001
Error 15 633.25950000 42.21730000

Corrected Total 18 20761.61789474

R-Square Cc.v. Root MSE X Mean

0.969499 3.793277 6.49748413 171.28947368
Source DF Anova SS Mean Square F Value Pr>F
CAT 3 20128. 35839474 6709. 45279825 158.93 0.0001

(2) 7E SPSS M4 FHITAFEE ML E K X LRILIKE &7 &7 R #
A] fl One-Way ANOVA 3. &6 f§ One-Way ANOVA B #FTHESHTHSE
TR

C FERCE S O P ST B U B A B R AR B fact(BR4E N “FREY) x
(FRERWE"), I AMMEIE. TR face AN F4.0,80H 1,2,3,4 45148
RIFRFE SRR x BN F8.2, HENEHME.

- TER G “Statistics” FE B 1, Y& # “Compare Means” F B I T # “One-
Way ANOVA” I B, T FF £ X WG 1E . 2R J& 7€ % ¥ & HE 1 (9 “Dependent List” ¥ $#
EHTHENNOELZR x, £ “Factor" P ERE TR (HHRTR)fact.
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- B3 “Post Hoc"$% 81, 7E 3 1B A XIS HE 3£ “ LSD” . “Duncan” f1“Dunnet
CHNRRE L E R TS, BEKEH A 0.01. 3" Continue” 1% # 18] 3 F 3§ 35
HEHF, FEE “Options” # 4, 3% # “Homogeneity-of- Variance” 7 2= 7] T K 5 , 3
1 # “Means Plot” & it , HAb @ A BRIAE, B5 & “OK" M AT iR # . dnl
TEEXTiEAE & B i “Paste” % 4, # 1% “Syntax” & [, B 5 “Syntax” & H H #Y
“Run”#& 4107204 22 . XM ZE“OUTPUT & O HFH I T iB81T45 %

ANOVA
®E
Sum of Squares df Mean Square F Sig.
Between Groups 20538.698 3 6846.233 157.467 | .000
Within Groups 652.159 15 43.477
Total 21190.858 18
WE
Subset for alpha = .01
= N T
1 2 3 4
1 5 133.3600
2 5 152.0400
Duncan®"®
3 5 189.7200
4 4 220.7750
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 4.706.
b The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels

are not guaranteed.

. EEERNEARBHTESN

HTRRRCEMIEEEREAK T EERARERE, HfUE L&
LBFRXBERARKEERAEPER. MRAE R TZEFERLEIRE . H®
AR KA B, AT B R R FEHL X BT, X4 B R 2R G0 1R 2 3006 43

1. pREBNEEXARBNFTELIN

RREEMEEXARRERSIRHANCTRRH A LR, KX
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240
220 3
200 1
of 180 1

160 1

140 1

120

2 3 4

1
ocp R
HMABLHROGHAIH REE Af« MEHE, EMEYER - K31
ar MRBHIT. 8 or MARF TR 2 A HIK r MXH, HE AR
ARXAPHELA, TRERLERMIL T2 X AR T
B3 AALALA, A, ARVEE B S OB SENS , B8 100 B, E XK
BE RRMNENMEGHT. LW AR RN ERBEE, KRER
WF R

B, B, B, B,
A, 1133 1182 1319 1104
A, 1102 1186 1338 1092
A, 1182 1199 1336 1125
A, 1184 1259 1328 1139

(1) #H SAS # ANOVA B4 HBRFUMT

DATA EX03;

DOA=1TO4;
DOB=1TO 4;
INPUT Y@ ; OUTPUT;
END;

END;

CARDS;

1133 1182 1319 1104
1102 1186 1338 1092
1182 1199 1336 1125
1184 1259 1328 1139

PROC ANOVA;
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CLASS A B;

MODEL Y = A B;

MEANS A/DUNCAN;

RUN;
BREH ARSERME,BRREHAGYS),CLASS iEHEE A M BAFTES
P BE R R MEANS 4] Bk X & F e B B 2 (1 DUNCAN %57
BEHRE BFHORTERNT
Analysis of Variance Procedure

Dependent Variable: Y

Source DF Sum of Squares F Value Pr > F
Model 6 112929.500000 41.80 0.0001
Error 9 4052.500000
Corrected Total 15 116982.000000

R-Square C.V. Y Mean

0.965358 1.767576 1200. 50000

Analysis of Variance Procedure

Dependent Variable: Y

Source DF Anova SS F Value Pr > F
A 3 6104. 000000 4.52 0.0340
B 3 106825.500000 79.08 0.0001

Analysis of Variance Procedure
Duncan’s Multiple Range Test for variable: Y
NOTE: This test controls the type I comparisonwise error
rate, not the experimentwise error rate

Alpha= 0.05 df=9 MSE= 450.2778
Number of Means 2 3 4

Critical Range 33.94 35.43 36.28

Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 1227.50 4

A 1210.50 4 3
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B 1184.50 4 1
B
B 1179.50 4 2

ERERMEEESNR, KPER AW FHEY4.52,8
FHPEKF3X 0.0340, KR BHY F N 79.08, BEHKF 15 0.0001; B )52
DUNCAN’S £ H KR,

(2) £ SPSS #10] F§ GLM-General Factorial T TR EEHILE 22X A
R B 408 . GLM-General i3 2 A6 — B BT .

- T B U e SO B O R AR

CMARTE BEREER(ER) MILERTR(X4A), mREHEREM
WEAE R, &N AR AE P A

CE AR A ARG, B EXEE S N OK" R, Ml R INE
XHEHRE O BEREIT T E oA e e D P RN AT AR B A AR

GLM-General Factorial 2 2 B9 3% Wi A /< 26, fL 45 “Model” B B i€ X . “Cont-
rasts” B B X1/ . “Plots” fE B . “Post Hoc” £ & 4 . “Save "R FEE R A F E B
“Options” — PRI . B AP T AP AL & LTI T .

@ “Model” R R X I

1) Specify Model A F#8 & 8 7 X , 845 Full Factorial 2 FH F &L Cus-
tom H & XA, BRIy 2B FEX BIXT I AR F Rl 88X BAER#TT
SHHT .

2) Sum of & MM R A B ) —Fp , BRIAKH S =26

3) Include Intercept in Model 1% B -5 80 .

@ “Contrasts” % B XJ 1% 1

1) Factor £ HH X B E F.

2) Change Contrast X BT (A AR RSEMBOFLBBE).

@ “Plots”FEIET A TR EFHEMTERE L TREASrRELTE.

@ “Post Hoc” £ B L0 B4 0 0 i 14 45 1) [ 58 RO R F 7 0 25 M S5 I ] 18 9%
4 FMEERERIE, FEAEN I EF I HMEELETE. ,

® “Save” I A H —LERMARKEKR E, AR KB BMME K LHES
BREAEBE XA R, MEE R HAhis HEIE.

® “Options” AFEBERE RYWEMNEFREMHFEIT&E.

AR EEEEB P R ERNERN, ATERE; TERLEESE LSD M
DUNCAN Pifh, KA A RBCAE . EELERUWT
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Tests of Between-Subjects Effects
Dependent Variable: 343

Source Type III Sum of Squares | df Mean Square F Sig.
Hypothesis 106850.250 3 35616.750
B 79.724 | .000
Error 4020.750 9 446.750"
Hypothesis 6040.750 3 2013.583
A 4.507 | .034
Error 4020.750 9 446.750°

a MS(Error)

Expected Mean Squares™"

Variance Component
Source
Var(B) Var(Error) Quadratic Term
B 4.000 1.000
A 4.000 1.000 A
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times
the variance components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type III Sums of Squares.

2. RRXE BIB XBMHTESF

XA B/NT b BK 5, Bl — > DX 4 R BB 52 4 & HE T A AL 38K P,
RHABASE 2 XABITHFRoF R K BIB XK it

Bla FARE RN 4 KAFHEER—D XA, 38, #17 LR L
BBTFTR) BIB Bt R T7 20 A3 E R T &

oo
X o4
A, A, Ay Ay As
B, 35 34 40 37
B, 38 30 52 18
B, 39 13 33 29
B, 13 49 30 1
Bs 25 39 41 4
(1) #H SAS #§ ANOVA B4 HBF T
DATA EXO4;

INPUT A BY@ @
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CARDS;
1 1 35 1 2 38 1 3 39 1 4 13
2 1 34 2 2 30 2 3 13 2 5 25
3 1 40 3 2 52 3 4 49 3 5 39
4 1 37 4 3 33 4 4 30 4 5 41
5 2 18 5 3 29 5 4 1 5 5 4
PROC ANOVA;
CLASS A B;
MODEL Y = A B;
MEANS A/DUNCAN T;
RUN;
BFMEERGTERMOT

Analysis of Variance Procedure

Class Level Information

Class Levels Values
A 5 12345
B 5 12345

Number of observations in data set = 20
Analysis of Variance Procedure

Dependent Variable: Y

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 8 2725.0000000 340.6250000 4.02 0.0181
Error 11 931.0000000 84.6363636
Corrected To-
19 3656.0000000

tal

R-Square C.V. Root MSE Y Mean

0.745350 30.66601 9.1998024 30. 000000
Source DF Anova SS Mean Square F Value Pr > F
A 4 2253.5000000 563.3750000 6.66 0.0056
B 4 471.5000000 117.8750000 1.39 0.2992

Analysis of Variance Procedure
T tests (LSD) for variable; Y

NOTE: This test controls the type I comparisonwise error rate not the
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experimentwise error rate.
Alpha= 0.05 df = 11 MSE= 84.63636
Critical Value of T= 2.20
Least Significant Difference= 14.318
Means with the same letter are not significantly different.
T Grouping Mean N
A 45,000 4
A
B A 35.250 4
B A
B A 31.250 4
B
B C 25.500 4
c
C 13.000 4
Analysis of Variance Procedure
Duncan’s Multiple Range Test for variable: Y
NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate
Alpha= 0.05 df = 11 MSE= 84.63636
Number of Means 2 3 4 5
Critical Range 14.32 14.98 15.37 15.63
Means with the same letter are not significantly different.
Duncan Grouping Mean A
45.000 3
35.250 4
31.250 1
25.500 2
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C 13.000 4 5

(2) £ SPSS #, [A| A 7] Fl GLM-General Factorial 13 2 #47 #. I & BIB iR %
MIFEMT BREXLETE A XHAER B AFEEELTE X, RERAK
P& , 17 “GLM-General Factorial” 33 8, T FF A 5L E XS WEHE . /E E X E R £ 8
XAHEZE A VEEHELXE, B ABILEARTR, SHHLEERE LSD M
DUNCAN F#: ,#“OK" #4488 mTF FELER

Tests of Between-Subjects Effects
Dependent Variable: &

Source Type I1I Sum of Squares | df Mean Square F Sig.
Hypothesis 477.300 4 119.325
B 1.419( .291
Error 925.200 11 84.109"
Hypothesis 2259.300 4 564.825
A —‘ 6.715| .005
Error 925.200 11 84.109"

a MS(Error)
Expected Mean Squares™"

Variance Component
Source Var(B) Var(Error) Quadratic Term
B 3.750 1.000
A .000 1.000 A
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times
the variance components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type 11l Sums of Squares.

= RERREAARITRBHOAESH

R G A B R IR0 25 (8] 2 R I IR 1 R4 i e R ik, iR e
BRI ENRHEE o M ERBFRISN o N, GARILEHE
— A RSN m ANVA, BN THERE - MEERB AT, XHER
W NPRE R RESARINAR.

1. REHFHENRRR L EESARITRRYFTESH

Bls WA ALA A, A TR K AR B SEXT 85 B i AL BB SRR 3
A5 MR AR BIR G — KA LR, FEBOR A X g — AR S B
E—WR ¥, BT R AEHESH.
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IR P A A, A, A,
ﬁ %— All Alz A13 AZl AZZ A23 AJ[ A32 AJJ A41 AAZ AAJ
0.7 0.9 0.8 1.2 1.1 1.5] 0.6 0.5 0.6 | 4.2 2.9 3.6
0.6 09 0.6 | 1.4 0.9 14| 0.6 0.8 1.2 3.7 3.5 3.5
RS 0.9 0.7 0.9 1.6 1.3 0.9 ] 0.8 0.9 0.8 2.9 3.8 4.0
0.5 1.1 1.0 | 1.2 1.2 1.3 |0.9 1.0 0.9 | 3.5 3.1 3.3
0.6 0.7 0.811.5 1.0 1.6 | 0.7 0.6 1.0 | 3.6 3.5 3.7

(1) 78 SAS HH B F M T
DATA EX05;
DOA=1TO4;

DOB=1TO 3;

DOC=1TOS5;
INPUT Y@ ; OUTPUT;
END;

END;
END;
CARDS;
0.70.60.90.50.60.90.90.71.10.70.80.60.91.00.8
1.21.41.61.21.51.10.91.31.21.01.51.40.91.31.6
0.60.60.80.90.70.50.80.91.00.60.61.20.80.91.0
4.23.72.93.53.62.93.53.83.13.53.63.54.03.33.7
PROC ANOVA;

CLASS A B;

MODEL Y= A B(A);

MEANS A/DUNCAN;
RUN;

B MODEL IBAI A B(A)R R BRRET AP, WITERUWT
Analysis of Variance Procedure

Class Level Information

Class Levels Values
A 4 1 2 3 4
B 3 1 2 3

Number of observations in data set = 60
Analysis of Variance Procedure

Dependent Variable: Y



- 346 - xRt HREISFAXR
Source DF Sum of Squares F Value Pr > F
Model 11 77.36583333 116.41 0.0001
Error 48 2.90000000
Corrected Total 59 80.26583333
R-Square cC.V. Y Mean
0.963870 15. 44281 1.59166667
Source DF Anova SS F Value Pr > F
A 3 76.73916667 423.39 0.0001
B(R) 8 0.62666667 1.30 0.2679

Analysis of Variance Procedure
Duncan’s Multiple Range Test for variable: Y
NOTE: This test controls the type I comparisonwise error
rate, not the experimentwise error rate
Alpha= 0.05 df= 48 MSE= 0.060417
Number of Means 2 3 4
Critical Range . 1805 .1898 .1959
Analysis of Variance Procedure

Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 3.52000 15 4
B 1.27333 15 2
c 0.79333 15 3
c
c 0.78000 15 1

FEAERS,A MR K AR SR E KT 2EB(A) MENER— &P
HKTE ARE KRGS HATRBN T Z00, & URAKRERTHTE
473 NESTED #77  #r b 8, X s AT B T .

(2) 7E SPSS 1, 7] F§ GLM-General Factorial i3 BB # TR EHE _RESK 24
WItRR T EZ4T. EREREFOEXHXIHER A A5 BMELER,
HMERN X, REFASIE, 1T “GLM- General Factorial” i3 2 . £ £ X G £ $
®E X AETE, A NBEEERK,B5R IHEILER; % “Models” HE Hl i B
B LEBN A KM A x B, RS —FRPE M, & EIHEE; % “Post
Hoc” &4 ## LSD #1 DUNCAN £ & W8Iy 8 , KA # A BRIME , 3% “OK” & #l
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BUTEREGR

Tests of Between-Subjects Effects
Dependent Variable: & ##&

Source Type I Sum of Squares df Mean Square F Sig.
Hypothesis 152.004 1 152.004
Intercept 1940.479 0.00
Error . 627" 8 7.833E-02
Hypothesis 76.739 3 25.580
A 326.550 .000
Error .627° 8 7.833E-02
Hypothesis .627 8 7.833E-02
A x B 1.297 | .268
Error 2.900° 48 6.042E-02
a MS(A » B) b MS(Error)

2. REHALENREAR - RESSAGTRBNATESW

Ble NEANMAR AL ELILPFYE~HFEERNTER. &
WA T EST.

(1) £ SASHHFHBRFIT

1 2 3 4 5 6 7 8 9 10 11 1 2

1 10.2 9.0 6.8 9.5 10.5 8.0 12.0 10.0 12.7 9.0 9.5 (13.5 6.0

2 9.4 9.0 9.3 6.0 8.3 8.5 9.3

3 9.5 9.0 6.7

1 2 1 2 3 4 5 1 2 3 4 1 2

1 8.0 12.0|12.4 9.8 10.7 12.0 9.7 | 9.0 12.0 6.0 8.8 | 7.5 7.5

2 8.8 10.5 1 10.3 8.5
3 10.4 9.8 10.0 12.5
4 11.7
DATA EXQ6;

INPUT AB Y@@

CARDS;

1110.2119.4119.5116.7129129129
136.8139.3136.7149.51510.516816¢6
171218101912.711091108.311189.5
21213.52128.521362139.3314831512
41612.44168.841610.441611.74179.8
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41810.741810.54189.8419124208.7
52195221252210.35221052365238.5
52312.55248.86257.56267.5

PROC ANOVA;
CLASS A B;
MODEL Y= A B(A);

MEANS A/DUNCAN;

RUN;
BFHITEESERNT
RAnalysis of Variance Procedure
Class Level Information
Class Levels Values
A 6 123456
B 26 1234567891011 121314 1516 17 18 19 20 21 22 23 24 25 26

Number of observations in data set = 46

RAnalysis of Variance Procedure

Dependent Variable: Y

Sum of Mean

Source DF Squares Square F value
Model 25 94.09851449 3.76394058 1.19
Error 20 63.46083333 3.17304167
Corrected Total 45 157.55934783

R-Square C.V. Root MSE Y Mean

0.597226 18.78065 1.7813034 9.4847826
Source DF .Anova SS Mean Square F value
A 5 24.38759783 4.87751957 1.54
B(Ra) 20 69.71091667 3.48554583 1.10

Analysis of Variance Procedure
Duncan’s Multiple Range Test for variable: Y
NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate
Alpha= 0.05 df = 20 MSE= 3.173042
WARNING: Cell sizes are not equal.

Pr > F

0.3517

Pr > F

0.2232

0.4178
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Means with the same letter are not significantly different.

Harmonic Mean of cell sizes= 3.934426
Number of Means 2 3
Critical Range 2.649 2,781 2.864 2.923 2.966

Duncan Grouping Mean

W wwwwwWwww

10.580

10.000

9.638

9.325

o o o o

9.055

7.500

4

5 6

N
10

20

2

A
4

6

(2) 7 SPSS &, 5] | GLM-General Factorial it B #H TR EHEAAZEHER
R BARAGEHABT AR T ENNT EAEREEDEXLAE A BB B
ZILC,EFEH X, REFARE, 44T “GLM-General Factorial” i 8 , £ £ 5t
EHETEFEX AEEE,A AEEEEK,B 5R HHILEE ; #% “Models” #% 4l %
PR RN A A x B, RS —RRFITHMITE, S EREE; &
“Post Hoc”# 4l 3#%# LSD.Tukey 1 DUNCAN £ B .4 J7 ¥ , 3 fth 8 FH SR AMH
ROK"#HHABnTEFESER

Tests of Between-Subjects Effects

Dependent Variable: & {4

Source Type I Sum of Squares df Mean Square F Sig.
Hypothesis 4138.211 1 4138.211 1149.229( .000
Intercept
Error 38.682° 10.743 3.601
Hypothesis 24.388 S 4.878 1.388 | .278
A -
Error 59.705° 16.991 3.514
Hypothesis 69.711 20 3.486 1.098 | .418
AxB
Error 63.461° 20 3.173

a 1.369 MS(A = B)-

.369 MS(Error)

b 1.091 MS(A * B) —9.063E-02 MS(Error)

¢ MS(Error)
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Expected Mean Squares™”

Variance Component
Source
Var(A * B) Var(Error) Quadratic Term
Intercept 2.348 1.000 Intercept, A
A 1.870 1.000 A
A x B 1.715 1.000
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times
the variance components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type 1 Sums of Squares.

M. HTAHREHTEDH

¥ AR SHRITI, BN S AR 17 50 B — KB 7 &, Mg
T T 7t BN X A Bt E R — 4, B 0T LTR384 05 [ #E17 R 88
FH L, ETIE XA, UM TR RERE, A RFHOERESH
B

1. B MR THARBEMTESH

Bl7 ASKPFRESHEMN A,B,C,D,EXNRABRKNER, BT 5k
FRWANAR—Z BBAHMAEER, B AR T 7tide. XhEBaf
GRS MEHREE, AR RINT RR.

T - ¢ # A ud
1 2 3 4 5
1 E 300 A 320 B 390 C 390 D 380
2 D 420 C 390 E 280 B 370 A 270
#* 3 B 350 E 360 D 400 A 260 C 400
5 4 A 280 D 400 C 390 E 280 B 370
5 C 400 B 380 A 350 D 430 E 320
(1) E SASHHMBFWT
DATA EXO7;
DOL=1TOS5;
DOK=1TO5;
INPUT V$ P@ @ ; OUTPUT;
END;
END;

CARDS;
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E300 A320 B390 C390 D380
D420 C390 E280 B370 A 270
B350 E360 D400 A260 C 400
A280 B400 C390 E280 B370
€400 B380 A350 D430 E 320
PROC ANOVA;
CLASS L X V;
MODEL P = V;
MEANS V/LSD DUNCAN;
RUN;
BFP, TR VEREE KAREZEBAYM. LAEXDF PRAFILRE. BFEMNT
BRMT
Analysis of Variance Procedure

Dependent Variable: P

Source DF Sum of Squares F Value Pr > F
Model 12 55872.0000000 7.60 0.0007
Error 12 7352.0000000
Corrected Total 24 63224. 0000000
R-Square C.V. P Mean
0.883715 6.968498 355.200000
Source DF Anova SS F Value Pr > F
L 4 3224.0000000 1.32 0.3193
K 4 2144. 0000000 0.87 0.5071
\Y 4 50504. 0000000 20.61 0.0001

Analysis of Variance Procedure
T tests (LSD) for variable: P
NOTE: This test controls the type I comparisonwise error rate
not the experimentwise error rate.
Alpha= 0.05df= 12 MSE= 612.6667
Critical Value of T= 2.18
Least Significant Difference = 34.108

Means with the same letter are not significantly different.

T Grouping Mean N v
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A 406. 00 5 D
A 394.00 5 C
A 372.00 5 B
B 308.00 5 E
B 296.00 5 A

Duncan ' s Multiple Range Test for variable: P
NOTE: This test controls the type I comparisonwise error
rate, not the experimentwise error rate
Alpha= 0.05df = 12 MSE= 612.6667
Number of Means 2 3 4 5

Critical Range 34.11 35.70 36.67 37.31

Duncan Grouping Mean N v
a 406.00 5 D
a 394.00 5 c
a 372.00 5 B
B 308.00 5 E
B 296.00 5 A

(2) £ SPSS k{4 7] F§ GLM-General Factorial i3 8 #4707 i 8 i+
T EMT EBREEOEER AT, B, C(ER) 1 X&), HE
ABHE . $147“GLM-General Factorial” it 88 , T JF # B F XHEHE . 75 EXHEHE 1%
BEXHEZTR,CHVEAEERETER, A, B HHIERE R, TEHBEHE
DUNCAN ¥, % “OK"# A BT FELR

Tests of Between-Subjects Effects
Dependent Variable: F=¥, &

Source Type 111 Sum of Squares df Mean Square F Sig.
Hypothesis 3224.000 4 806.000
A : 1.316 .319
Error 7352.000 12 612.667"
Hypothesis 2144.000 4 536.000
B .875 .507
Error 7352.000 12 612.667" ’
Hypothesis 50504.000 4 12626.000
c 20.608 | .000
Error 7352.000 12 612.667°

a MS(Error)
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Expected Mean Squares™®

Variance Component
Source Var(Error) Quadratic Term
Var(A) Var(B)
A 5.000 .000 1.000
.000 5.000 1.000 ‘
C .000 .000 1.000 C
Error .000 .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times
the variance components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type III Sums of Squares.

= 3 OB
Subset
23] x N
1 2

1 5 296.0000

5 5 308.0000
wb 2 5 372.0000

Duncan®
3 5 394.0000
4 5 406. 0000
Sig. .458 .060

Means for groups in homogeneous subsets are displayed. Based on Type III Sum of Squares The er-
ror term is Mean Square(Error) = 612.667.

a Uses Harmonic Mean Sample Size = 5.000.

b Alpha = .0S.

2. EERTHRBNHESH
B8 A,B,C,DWMMERMEU,,U, ARHEHT—KIX4HT
HRE, U, AETREMMRE, U, hEREMIBL FBHAE 45 X AT ER
49 m’ RRERWM T RIR,RHETIEMH.
-¥i2 U, U,
P 1 2 3 4 1 2 3 4

1 C5.9 B 4.9 A 6.1 D 7.6 A4.2 C3.6 B3.6 D 4.8
2 D7.9 C5.6 B5.8 AT.8 B3.0 D 4.0 C3.4 A39
3 BS5.0 AT.6 D 8.2 C6.5 D46 B3.0 A3.6 C3.5
4 AT7.3 D 7.2 C6.0 B 4.9 C3.4 A 4.1 D 4.4 B 3.1

(1) £ SAS W TRFIT
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DATA EX08;

DOI=1TO2;

DOL=1TOS5;

DOK=1TOS5;
INPUT V$ P@ @ ; OUTPUT;

END;
END;

END;
CARDS;
C5.9 B4.9 A6.
D7.9 C5.6 BS.
B5.0 A7.6 DB8.
A7.3 D7.2 Ce6.
A4.2 C3.6 B3.
B3.0 D4.0 C3.
D4.6 B3.0 A3.
C3.4 A4.1 D4.
PROC ANOVA;

CLASSILKV;
MODEL P=V;

D7.
A7.
ce.
B 4.
D 4.
A3.
C3.
B 3.

B R Y O N @
P, U YW @ W UL O o

MEANS V/LSD DUNCAN;

Analysis of Variance Procedure Class Level Information

Number of observations in data set

Values
1 2
1 2 3 4
1 2
A B C D

Analysis of Variance Procedure

RUN;
BEWTEHERRA
Class Levels
I 2
L 5
K 5
v 4
Dependent Variable: P Sum of
Source DF Squares
Model 3 17.63593750
Error 28 67.24125000

Mean
Square
5.87864583

2.40147321

32

F Value

2.

45

Pr > F

0.0845
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Corrected Total 31 84.87718750
R-Square C.V. Root MSE P Mean
0.207782 30.14553 1.5496687 5.1406250
Source DF Anova SS Mean Square F Value Pr > F
v 3 17.63593750 5.87864583 2.45 0.0845

Analysis of Variance Procedure
T tests (LSD) for variable: P
NOTE: This test controls the type I comparisonwise error rate not the
experimentwise error rate.
Alpha= 0.05 df = 28 MSE= 2.401473 Critical Value of T= 2.05
Least Significant Difference = 1.5872

Means with the same letter are not significantly different.

T Grouping Mean N v
A 6.0875 8 D
A
B A 5.5750 8 A
B A
B A 4.7375 8 Cc
B
B 4.1625 8 B

RAnalysis of Variance Procedure
Duncan ' s Multiple Range Test for variable: P
NOTE: This test controls the type I comparisonwise error rate, not
the experimentwise error rate
Alpha= 0.05 df = 28 MSE= 2.401473
Number of Means 2 3 4
Critical Range 1.587 1.668 1.720

Means with the same letter are not significantly different.

Duncan Grouping Mean N v
A 6.0875 8 D
B A 5.5750 8 A



- 356 - X+t RBEHSSHXR
B A 4.7375 8 c
B 4.1625 8 B

(2) £ SPSS %14 %415 GLM-General Factorial F B #ITEEN T HiXK
Wit EZah EREFOIEXER A7), BA),C(BX), D(ER ) X
(FBIEE=8), H 8 ABHE . 117 “GLM-General Factorial” i 8 , T ¥ £ 3H&HE . 7£
FXEEPEE X HAATE,C EECHREER,A,B,D YHIIEELE. £
E % DUNCAN 773k, #“OK Rl B i T 4%

Tests of Between-Subjects Effects

Dependent Variable: #7£ 7™ &

Source Type III Sum of Squares | df Mean Square F Sig.
Hypothesis 17.636 3 5.879
C 7.494| .066
Error 2.353 3 .784°
Hypothesis .193 3 6.448E-02
A .319 | .811
Error 3.638 18 .202°
Hypothesis .281 3 9.365E-02
B .463 1 711
Error 3.638 18 .202°
Hypothesis 60.775 1 60.775
D (77.472) .003
Error 2.353 3 . 784°
Hypothesis 2.353 3 . 784
Cx*D 3.881| .027
Error 3.638 18 .202°
a MS(C * D) b MS(Error)
Expected Mean Squares™”
Variance Component
Source
Var(A) Var(B) Var(D) |Var(C * D){Var(Error)| Quadratic Term
C .000 .000 .000 4.000 1.000
A 8.000 .000 .000 .000 1.000
B .000 8.000 .000 .000 1.000
C
D .000 .000 16.000 4,000 1.000
Cx*D .000 .000 .000 4.000 1.000
Error .000 .000 .000 .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times
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the variance components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type III Sums of Squares.

BE™ &
Subset
& ® N
1 2 3 4
2 8 4.1625
3 8 4.7375
Duncan®® 1 8 5.5750
4 8 6.0875
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type III Sum of Squares The er-
ror term is Mean Square(Error) = .202.
a Uses Harmonic Mean Sample Size = 8.000. b Alpha=.05.

A, AERH

1. FHERRBHFTESN

B ARRA T XANNRERTHRFTE B AMEREEFE
MR GRABIERS Y, MERMRBETA—BHER X aTUWE, W X H
T ES YR B R R, AR U AR B B0 7 2 4 AT AT LSO S BR

B9 OB =FB ALK X R MG T ROR, T 24 BRFEIEEERW, BEAL
SRA=ZH L HEE -FICTENNTR] X B _FEHMILEH—FIEE, 3Fid
FEHANTR Y, GRAT R, KRBT T EM.

et B W E

A X 47 58 53 46 49 56 54 44
! Y 54 66 63 51 56 66 61 50

N X 52 53 64 58 59 61 63 66
’ Yy 54 53 67 62 62 63 64 69

A X 44 48 46 50 59 57 58 53
’ Y 52 58 54 61 70 64 69 66

(1) 7£ SAS I T B F I T
DATA EX09;
DOK=1TO8;
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DOA=1TO 3;
INPUT X Y@ ; OUTPUT;
END;
END;
CARDS;
47 54 52 54 44 52
58 66 53 53 48 58
53 63 64 67 46 54
46 51 58 62 50 61
49 56 59 62 59 70
56 66 61 63 57 64
54 61 63 64 58 69
44 50 66 69 53 66
PROC GLM;
CLASS A;
MODEL Y = A X/SOLUTION;
MEANS A/LSD;
RUN;
BFEH ARSRER X AHER, Y WEZXR BFHHERNT
General Linear Models Procedure
Class Level Information
Class Levels Values
A 3 1 2 3
Number of observations in data set = 24
General Linear Models Procedure

Dependent Variable: Y

Source DF Sum of Squares F Value Pr > F
Model 3 842.79453688 115.06 0.0001
Error 20 48.83046312
Corrected Total 23 891.62500000
R-Square C.V. ' Y Mean
0.945234 2.577381 60.6250000

Dependent Variable:Y

Source DF Type I SS F Value Pr > F
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A 2 60. 75000000 12.44 0.0003
X 1 782.04453688 320.31 0.0001
Source DF Type III SS F Value Pr > F
A 2 222.84063820 45.64 0.0001
X 1 782.04453688 320.31 0.0001

General Linear Models Procedure
T tests (LSD) for variable: Y
NOTE: This test controls the type I comparisonwise error rate
not the experimentwise error rate.
Alpha= 0.05 df= 20 MSE= 2.441523
Critical Value of T = 2? 09
Least Significant Difference= 1.6297

Means with the same letter are not significantly different.

T Grouping Mean N A
A 61.7500 8 3
A
A 61.7500 8 2
B 58.3750 8 1

(2) 7 SPSS & 8] F§ GLM-General Factorial IR # T BT BB K F =
S BRENER AER).R(ER) . XURFR)M YF>&) . M ARE
J& , $44T “GLM-General Factorial" B, T F XM FHE A X FEFEE Y X
HERE, A NBEERXREE . R ABIEETE, X AMEE, TEHURES
LSD # DUNCAN 77, #“OK"# @B T HZE4RMT
Tests of Between-Subjects Effects
Dependent Variable: #7 /=&

Source Type III Sum of Squares | df Mean Square F Sig.
Cerrected Model 60.750° 2 30.375 .768 .477
Intercept 88209.375 1 88209.375 2229.453 .000
A 60.750 2 30.375 . 768 .477
Error 830.875 21 39.565
Total 89101.000 24
Corrected Total 891.625 23

a R Squared= .068 (Adjusted R Squared= - .021)
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2. YRR KBNBAEESH

FENUR BB 0 A o TR 7R B AT Z A AR (8 1 U 07 22 0 A7 , TR RS e 845
2 I8 A L R Y

B110  FERNTKMFIAR R B KR (o) T (y), AT 2048

(LI, (L.

X4 X4

A B C D E A B C D E
1'1 0. 12 17 14 12 , * 6 8 13 17 10
y | 18 36 40 21 42 y [ 14 28 35 24 38
, = 8 13 15 14 10 N 8 1m 11 15 16
y | 17 38 3 23 36 ¥y {15 30 29 20 52
(1) 7E SAS TR F T
DATA EX10;

DOK=1TO 4;

DOA=1TOS5;

INPUT X Y@ ; OUTPUT;
END;
END;
CARDS;

10 18 12 36 17 40 14 21 12 42

6 14 8 28 13 35 17 24 10 38
15 11 30 11 29 15 20 16 32

PROC GLM;
CLASS K A;
MODEL Y = K A X/SOLUTION;
MEANS A/LSD;
RUN;
BT KARKYA, A BGR, X ABKEH EDER; Y h-8 , BEEEE B
b EELEROT

General Linear Models Procedure
Class Level Information
Class Levels Values
K 4 1234
A 5 12345
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Number of observations in data set = 20
General Linear Models Procedure
Dependent Variable: Y
Sum of Mean
Source DF Squares Square F Value Pr > F
Model 8 1467.7993289 183.4749161 30.12 0.0001
Error 11 67.0006711 6.0909701
Corrected Total 19 1534.8000000
R-Square C.V. Root MSE Y Mean
0.956346 8.629332 2.4679891 28. 600000
Source DF Type I SS Mean Square F Value Pr > F
K 3 110. 0000000 36.6666667 6.02 0.0111
A 4 1332.8000000 333.2000000 54.70 0.0001
X 1 24.9993289 24.9993289 4.10 0.0677
Source DF Type III SS Mean Square F Value Pr > F
K 3 94. 4993289 31.4997763 5.17 0.0180
A 4 1146.9465449 286.7366362 47.08 0.0001
X 1 24.9993289 24.9993289 4.10 0.0677
T for HO: Pr > |T| Std Error of
Parameter Estimate  Parameter =0 Estimate
INTEf{CEPT 25.69865772 B 6.12 0.0001 4.20088820
K 1 5.68187919 B 3.59 0.0042 1.58170618
2 4.92953020 B 3.16 0.0092 1.56220227
3 3.50671141 B 2.16 0.0537 1.62379035
4 0.00000000 B
A 1 - 18.40939597 B -8.51 0.0001 2.16347979
2 —3.35234899 B -1.89 0.0855 1.77417094
3 —3.29530201 B -1.77 0.1039 1.85856799
4 —16.94295302 B -8.51 0.0001 1.99129667
5 0.00000000 B
X 0.64765101 2.03 0.0677 0.31968341
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(2) 7¥ SPSS #17] F§ GLM-General Factorial i3 B #iTHILER SR H
EN BREXER AR, R(RA), X(ERHEHOM YGZR) M ARE
J& , 47 “GLM-General Factorial" 13 8, T EXHEE . EEXMIEEDEFE Y R
HER, A NEERREE, R AMIEREE, X HHEER. 78 “Model” I
EEAR,X 806, FH AR Type I”, 4 FHBIE. “Options" P EFE R~ A
HHTHMN HLE, B OK"HABWNTER

Tests of Between-Subjects Effects
Dependent Variable: =&

Source Type I Sum of Squares | df | Mean Square F Sig.
Hypothesis 17523.200 1 | 17523.200
Intercept 1546.165 | .000
Error 34.000 3 11.333°
Hypothesis 1748.800 4 437.200
A 100.938 | .000
Error 47.645 11 4.331°
Hypothesis 34.000 3 11.333
R 2.617 .104
Error 47.645 11 4.331°
Hypothesis 220.355 1 220.355
X 50.874 | .000
Error 47.645 11| 4.331°
a MS(R) b  MS(Error)
Expected Mean Squares™®
Variance Component
Source Var(R) Var(Error) Quadratic Term
Intercept 5.000 1.000 Intercept, A, X
A .000 1.000 A, X
R 5.000 1.000 X
X .000 1.000 X
Error .000 1.000

a For each source, the expected mean square equals the sum of the coefficients in the cells times
the variance components, plus a quadratic term involving effects in the Quadratic Term cell.

b Expected Mean Squares are based on the Type I Sums of Squares.
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Estimates
Dependent Variable: =&
95% Confidence Interval
E Mean Std. Error
Lower Bound Upper Bound
1 23.691° 1.499 20.393 26.990
2 34.923° 1.075 32.557 37.289
3 31.154° 1.172 28.575 33.734
4 16.232° 1.318 13.331 19.132
5 42.000° 1.041 39.710 44.290

a

Evaluated at covariates appeared in the model: X #¥ = 12.0000.

Pairwise Comparisons

Dependent Variable: f= &

(n | O Mean Std. 95% Confidence Interval for Difference
P | %F | Difference (1-]) Error Sig.* Lower Bound Upper Bound
2 -11.232" 1.679 .000 —14.927 -7.536
3 -7.463" 2.187 . 006 -12.276 -2.650
' 4 7.460" 2.393 .010 2.193 12.727
5 -18.309° 1.824 .000 —22.324 -14.293
1 11.232° 1.679 .000 7.536 14.927
3 3.768" 1.679 .046 7.254E-02 7.464
2 4 18.691" 1.824 .000 14.676 22.707
5 -7.077" 1.496 .001 -10.370 -3.784
1 7.463° 2.187 .006 2.650 12.276
2 -3.768" 1.679 .046 -7.464 —7.254E-02
’ 4 14.923" 1.496 .000 11.630 18.216
5 —10.846" 1.567 .000 -14.295 -7.396
1 -7.460" 2.393 .010 -12.727 -2.193
2 -18.691" 1.824 .000 —22.707 -14.676
) 3 -14.923" 1.496 .000 —18.216 -11.630
5 -25.768" 1.679 .000 —29.464 -22.073
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gk
(D q)) Mean Std. L 95% Confidence Interval for Difference
B | §Fr | Difference (I-]) Error Sie- Lower Bound Upper Bound
1 18.309" 1.824 .000 14.293 22.324
2 7.077" 1.496 .001 3.784 10.370
. 3 10.846" 1.567 .000 7.396 14.295
4 25.768" 1.679 .000 22.073 29.464

Based on estimated marginal means

¥  The mean difference is significant at the .05 level.

a  Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjust-
ments) .

Univariate Tests

Dependent Variable: F=&

Sum of Squares df Mean Square F Sig.
Contrast 1561.447 4 390.362 90.125 .000
Error 47.645 11 4.331

The F tests the effect of & #. This test is based on the linearly independent pairwise comparisons

among the estimated marginal means.



