nsaaszideyalasldlusunsudniagy SPSS

A19%5UNITINMNUNISNAADS

A981991NLBNESUSZNBUNITADUNRANNITINAUNITNAABY

3A.UAT YIYUIIBY NAIVIADA AMZINGIANFAT UNNINBIFBNEATANENT

Aa9819N 2.1 naneaeulSeuliieuiugiiy 3 Wug 2auKunVaaedLUY RBD d 6 uien ldnanis

7AABINIL
=4
o vaan
Nu‘h; ERY
1 P 3 4 5 6

n 45 40 46 38 35 13 247
¥ 40 42 38 42 45 48 255
f 30 37 26 25 27 35 108

59 115 119 110 105 107 126 682
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&! Ex2.1.sav [DataSet2] - IBM SPSS Statistics Data Editor - = x
File Edit View Data Transform  Analyze  Direct Marketing Graphs  Utilities Exensions Window Help

HE M-~ BLARF A EE BLE 100 “

Name Type Width Decimals Label Values Missing Columns Align Measure Role
1 Varieties Numeric 8 0 {1. n} 99 8 3= Right @b Nominal N Input =
2 Block Numeric 8 0 None 99 8 = Right &b Nominal “ Input

3 Data Numeric 8 0 None 99 8 = Right & Scale “ Input

[

A1 I¥]

Data View Variable View

o
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a Ex2.1.sav [DataSet2] - IBM SPSS Statistics Data Editor - = x

File Edit View Data T Graphs  Utilities  Extensions ~ Window  Help
EL L1  FhdE A BE BT 200
|visibte: 3 of 3 variables
&de @Block | S0ata | var | var | var | v | va | v var var | var | var | v [ v |
1 1 1 45
2 2 1 40
] 3 1 30
4 1 2 40
5 2 2 42
6 3 2 r
7 1 3 46
8 2 3 38
9 3 3 26
10 1 4 38
1 2 4 42
12 3 4 25
13 1 5 35
14 2 5 45
15 3 5 27
16 1 6 43
17 2 6 48
18 3 6 35
=
P

Junaun 2 3Lﬂsﬁzﬁ%’aa§a1ﬂﬁ Menu Bar 1&0n Analyze >> General Linear Model >> Univariate...

ATUNTIN
a Ex2.1.sav [DataSet2] - IBM SPSS Statistics Data Editor - = x
|File  Edt View Data Iransform  Analgze DitectMarkelng Graphs Utiiies Eensions Window Help
Reports 3
SRE M =4 e HE BT 00 %
[ | Tagles » |visible: 3 of 3 Variables
& Varieties| & Block Compare Means vbar | v | v | va | v var | var | v | v | v '
1 1 1 General Linear Model * ([ unwariate...
: i : Generalized Linear Models : W Multvariate..
n 1 2 R [ Repeated Measures...
Correlate 3
5 2 2 T . Variance Components...
4 3 2 Loglinear 3
u 1 3 Neural Networks 3
: ; ; Classify 3
0 1 2 l;slz:nsion Reduction :
1 2 4
12 3 4 Nonparametric Tests 3
13 1 5 Forecasting 3
14 2 5| Suwal '
15 3 5 Multiple Response 3
16 1 ¢ | Bl Missing Value Analysis...
17 2 6 Mulfiple Imputation L)
18 3 6 Complex Samples 3
19 & Simulation...
20 Quality Control »
2 i ROC Curye

Soatalsnd TemporsiModeteg..
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uAawdl 3 denduls Data 1Ufl Dependent Variable: dendauys Varieties waw Block Ui Fixed

Factor: aun N

B v [DataSet S Statistics Data Editor
File Edit View Data Ti Analyze  Direct Graphs  Utilities  Extensions Window Help
: R, )
SHENcBLARF HEBE BLEH {00 %
I [ IVISINEZ 3 of 3 Variables
&Varieﬁsa: & Block | ¢ Data var | _var | var | v | va | va var var | var var | v | var
[ 1 1 45 13 Univariate X
2 2 1 40
3 3 1 30 Dependent Variable: E “ | J
: = e s
5 2 2 42 Fixed Factor(s):
6 3 2 37 v & Varieties @
7 1 3 4% D Posttioc. |
10 1 4 38 -
10 ! : » Bootsuap. |
12 3 4 25 Covariate(s):
13 1 5 35 -
14 2 5 45
15 3 5 27 WLS Weight
16 1 6 43 -
17 2 6 48
= s . b (Lo ] aste | Boset |cancel | Hetp |
19
2|
21 =
| |

Yumaui 4 AanUu Model 9UsIN W69 Univariate >> Specify Model 1&en “Custom” a1t
Wasu Build Term(s) W “Main effects” \@an “Varieties” wag “Block” TU# Model: vdan sum of

squares “Type III” way 1aan “Include intercept in model” wagAdn Continue MUATN

B v [DataSet M SPSS Sta

tics Data Editor
File Edit View Data T

Analyze  Direct Graphs  Utilities  Exensions Window  Help

= = A
SHENc~BHBF HEE B2E {090 %
I [ IVlslble: 3 of 3 Variables
Varisties Block | ¢ Data - . . - - . : S v | v | v | var

—‘I & & | &8 Univariate: Model x |
| 1 1 45

2 2 1 40 r Specify Model

3 3 1 30 | © Fullfactorial ® Custom |

4 ! z 40 | [Factors & Covariates: Model

5 2 2 42 E Varieties IVaneh'es

6 3 2 37 |" Block Block

7 1 3 46 -

8 2 3 38 T:'Re L

9 3 3 26

-

10 1 4 38 Main sfiedts

1 2 4 42 E

12 3 4 25

13 1 5 35

14 2 5 45

15 3 5 27

16 1 6 43 )

= 2 s e Sum of sguares: [Type il 7 | ¥ Include intercept in model

19

20

21 =

I¥]
=
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Junaun 5 AanYu Post Hoc... %Uiﬁﬂg‘wﬁﬁfﬁhﬂ Univariate: Post Hoc... 1dan “Varieties” TU# Post

Hoc Test for: w@on “LSD” way “Duncan” wazman Continue AUAIW 1ANUAAN “OK”

ta
Eile Edit View Data Transform Analyze DirectMarketing Graphs Utilities Exensions Window Help

=1 K e EE AR BN ECE {90

Visible: 3 of 3 Variables

& V"";“ & Block & Data var var | @& Univariate: Post Hoc Multiple Comparisons for Observed Means X vai va var var var
i 1 1 i Eadior(s). Post Hoc Tests for.
= 2 ! 40 Varieties Varieties
= 3 1 30 Block
4 1 2 40 E]
5 2 2 42
(] 3 2 37
7 1 3 46
8 2 3 18 Equal Variances Assumed
9 3 3 2 ¥|Lso SNK Waller-Duncan
10 1 4 a8 Bonferroni Tukey
1" 2 4 42 Sidak Tukey's-b Dunngtt
12 3 4 25 Scheffe ¥ Duncan
L ! 3 3 R-E-G-W-F [] Hochberg's GT2 [ Tes!
14 2 5 45
R-E-G-W- abriel @
15 3 5 27 e
:: ; Z :; Equal Variances Not Assumed
18 3 6 35 - - - -
19
;. (gontnue) | cancer ||_wetp
21
7 =
1™ I+

Data View Variable View

NAN1SIATIEN

Univariate Analysis of Variance

Tests of Between-Subjects Effects

Dependent Variable: Grow

Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 670.5562 7 95.794 5.530 .008
Intercept 25840.222 1 25840.222  1491.738 .000
Block 105.111 5 21.022 1.214 .370
Varieties 565.444 2 282.722 16.321 .001
Error 173.222 10 17.322
Total 26684.000 18
Corrected Total 843.778 17

a. R Squared =.795 (Adjusted R Squared = .651)

Mnran1TIesziagUladn Anadevesuienliunnsaiu urAefeveaiugiens 3 Wiug

9

uanenaiudeyinsilseuiiguAaieses (Multiple Comparisons) #3838 LSD Uag Duncan 7156y

Y [

Hodegy 0.05

o o
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Post Hoc Tests

Varieties

Multiple Comparisons

Dependent Variable: Data

Mean Difference

95% Confidence Interval

() Varieties  (J) Varieties (1-J) Std. Error Sig. Lower Bound Upper Bound
LSD n v -1.33 2.403 591 -6.69 4.02
f 11.17" 2.403 .001 5.81 16.52
Y n 1.33 2.403 .591 -4.02 6.69
i 12.50° 2.403 .000 7.15 17.85
il n -11.17" 2.403 .001 -16.52 -5.81
Y -12.50° 2.403 .000 -17.85 -7.15

Based on observed means.
The error term is Mean Square(Error) = 17.322.

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

Grow
Duncanab
Subset

Varieties N 1 2

il 6 30.00

n 6 41.17
¥ 6 42.50
Sig. 1.000 .501

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 17.322.
a. Uses Harmonic Mean Sample Size = 6.000.
b. Alpha = .05.

NNuaN1SUTEUBUALRRYTIEANUT ALafevasiugiY N kar ¥ Tuaneeiy wikane19aN
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A70819l 2.2 WisuWeuszerinaseniumlunsUaniivyianils Ineldszegvinesenitunl 2, 4, 6, 8,

v
v A

10 97 (A, B, C, D, E) 29LHUNISNAADIRUU 5x 5 anfuakads lonanas fail

Column
Row 1 2 3 4 5 ENRY
1 B:257 E:230 A:279 C:287 D:202 1255
2 D:245 A:283 E:245 B:280 C:260 1313
3 E:182 B:252 C:280 D:246 A:250 1210
4 A:203 C:204 D:227 E:193 B:259 1086
5 C:231 D:271 B:266 A:334 E:338 1440
ERRY 1118 1240 1297 1340 1309 6304

14 o ° A o 1% v v ) .
VYURBUN 1 ﬂqwu@ﬂj@ﬁﬁuﬂiuag{]@usﬂ@%aiﬂa@@ﬂa@ﬂﬂULLNUﬂ"ﬁW@a@\ﬁ Latin Square

&! Ex2.2 sav [DataSet1] - IBM SPSS Statistics Data Editor - = x
File Edit View Data Transform  Analyze  Direct Marketing Graphs  Utilities Extensions Window  Help

SHE e AN EE ESE 190 %

Name Type Width Decimals Label Values Missing Columns Align Measure Role
Row Numeric 8 0 None 99 8 3= Right @b Nominal “ Input —
Column Numeric 8 0 None 99 8 = Right &b Nominal “ Input
Treat Numeric 8 0 {1. A} 99 8 = Right & Nominal “ Input
Product MNumeric 8 0 MNone None 8 3= Right é’ Scale “ Input

||~ en flen || & || o |imo || =

K

A1 I¥]

Data View Variable View

o
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{8 *Ex2.2.5av [DataSet1] - 1BM SPSS Statistics Data Editor
File  Edit  View

Data Transform Analyze DirectMarketing Graphs Utilities Extensions Window Help

Visible: 4 of 4 Variables

& Row | g Column | g Treat | & Product|  var

var

var | var

var

var var var

var var

257
245
182
203
21
230
283
252
204
n
279
245
280
227
266
287
280
246
193
334
202
260
250
259
338

D R R R R R W W W W WRNRNRNRNRN S S S s
O B W RS E W RN S U AWK SR WR SO R WK S
DN W R S W AN BN S RO WS RN WD e Wn =N

v

a’l ql a 3
VUABUN 2 IATITN
ATUNTN

a Ex2.2.sav [DataSet1] - IBM SPSS Statistics Data Editor

Eile Edit View Data T Analyze  Direct

Graphs  Utilities  Extensions  Window Help

Kl

auualﬂﬁ Menu Bar 1&0n Analyze >> General Linear Model >> Univariate...

i .@ W = Reports
: |

Dgscriptive Statistics
| 6 Tables

& Row | & Column | Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Cormelate
Regression
Loglinear
Neural Networks
Classify
Dimension Reduction
Scale
Nonparametric Tests
Forecasting
Survval
Multiple Response

B2 Missing Value Analysis...
Multiple Imputation
Complex Samples

&5 simulation.

Quality Control

ROC Curye..

D e R R R R W W W W WRNRNRNRNRN S S
BWR SR W RN S0 RN S R WRN S D R W R -

HSNSBE.‘-:“;G“:&‘Q:‘-SUW“““"‘“”*

UMIINEFETIVAYTIE

Spatial and Temporal Modeling...

* T YT TETETYTYTYTYTYTYTYTYTYTYTYY

e

S 1 9% %

Visible: 4 of 4 Variables

var I var

4 univariate...
[ Muttvanate.
Repeated Measures...

Variance Components_.

var | var
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uAaudt 3 dendauds Product 1Uf Dependent Variable: laan@uwus Row, Column way Treat U7

Fixed Factor: #unIn

aE*Zlu,w-.' DataSet1] - IBM SPSS Statistics Data Editor =)
Fle Edt View Data I Analyze  Direct Graphs  Utiities  Extensions Window  Help
= : A
SHEeH «~» BLAR A EE B0HE 400 8
CH [ Visible: 4 of 4 Variables
| & Row | & Column g, Treat | & Product| wvar | wvar | var | wvar L v [ va | v ‘ var var | var | var | wvar
1] 1 1 2 257 R Univariate X
2 1 2 1 245
3 1 3 5 182 Dependent Variable:
4 1 4 3 203 i z:o;uuam : %
5 1 5 4 1 Fixed Factor(s)
6 2 1 5 230 zg:r: [ Puats.. |
7 2 2 3 283 - mn
8 2 3 2 252 & Treat ﬁ
9 2 4 4 204 Random Factor(s): .
10 2 5 1 27 E
1 3 1 3 279 - ﬁ
12 3 2 5 245
13 3 3 4 280 Covariate(s):
14 3 4 1 227
15 3 5 2 266 -
16 4 1 4 287
17 4 2 2 280 - '%l
18 4 3 1 245
19 4 4 5 193
B : N (oK J psste | Beset |cancel | rie |
21 5 1 1 202
22 5 2 4 260
23 5 3 3 250
24 5 4 2 259 =]
4] ¥
& a a v . . . = &
unaUN 4 AanYu Model 9¥U31n£1UIANY Univariate >> Specify Model taan “Custom” 21nuu
= . & . P en' a
Waegu Build Term(s) \u “Main effects” w@an “Row”, “Column” wag “Treat” Uil Model: 1ian
« ” v 1a « . . 9 vad .
sum of squares “Type III” oy taan “Include intercept in model” wagaan Continue MUAN
W& £:2.2:50v [DataSet1] - IBM SPSS Statistics Data Editor =]
|[file  Edt View Data T Analyze  Direct Graphs  Utiities  Extensions  Window  Help
- : al
SEE M~ Bl H S8 BEH 309 %
6: [ Visible: 4 of 4 Variables
1 ‘;Rtm1| ‘;Colurmll\ &T"’zll"'ﬁ GIUnimiale: M;:Iel : . . ‘ ‘ - < | var var var var
2 ! 2 1 Specify Model
: : i g {0 Full factorial @ Custom |
5 1 5 s Factors & Covariates Model
(] 2 1 5 ' Row Row
7 2 2 3 % Column Column
8 2 3 2 IL“ [ Build Term(s) Treal
9 2 4 4 Tipe:
10 2 5 1
— 3 ; 2 Main efects |
12 3 2 5
13 3 3 n @
14 3 4 1
15 3 5 2
16 4 1 4
17 4 2 2
18 4 3 1 Sum of sguares: [Typeil = | ¥ Include interceptin model
19 4 4 5
x . s s (gonunue) | cancet ||_wetp
21 5 1 1 207
22 5 2 4 260
23 5 3 3 250
24 5 4 2 259 =]
4] ¥
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Yunaui 5 AdNUY Post Hoc... 9UINgMHie1e Univariate: Post Hoc... Lian “Treat” LUl Post Hoc

Test for: 1@an “LSD” wag “Duncan” wazman Continue MUAW ANNTuUAAN “OK”

@

File Edit View Data Iransform Analyze Direct Marketing

Graphs  Utilities Extensions  Window  Help

SR Me~ BhAR N BE B25 100

Visible: 4 of 4 Variables

1_I &RW1 33Colw'ﬂﬂ1 &,Treatz IP'°°;‘; ¥8| R Univariate: Post Hoc Multiple Comparisons for Observed Means X var var var var -
2 1 2 1 245 Eactor(s). Post Hoc Tests for:
3 1 3 5 182 Row Treat
4 1 4 3 203 Column
Treat
N — = L
7 2 2 3 283
8 2 3 2 252 Equal Variances Assumed
190 ; 2 : z:: ¥ LSD S-N-K Waller-Duncan
1 3 1 3 270 Bonferroni Tukey
12 3 2 5 245 Sidak Tukeys-b Dunngtt
13 3 3 4 280 Scheffe  ¥/|Duncan -
14 3 4 1 227 R-E-G-W-F Hochberg's GT2 | T
15 3 5 2 266 R-E-G-W-Q || Gabriel ®
16 4 1 4 287
17 4 2 2 280 Equal Variances Not Assumed
18 4 3 1 246 ] ] ] ]
19 4 4 5 193
2 - I
23 5 3 3 250 =l
A I¥]
Data View Varaeview
IBM SPSS Statistics Processor is ready Unicode:ON ‘
a ¢
NANI3IIILAINEH
Univariate Analysis of Variance
Tests of Between-Subjects Effects
Dependent Variable: Product
Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 23904.0802 12 1992.007 1.887 .143
Intercept 1589616.640 1 1589616.640 1505.880 .000
Row 6146.160 4 1536.540 1.456 .276
Column 13601.360 4 3400.340 3.221 .052
Treat 4156.560 4 1039.140 .984 .452
Error 12667.280 12 1055.607
Total 1626188.000 25
Corrected Total 36571.360 24
a. R Squared = .654 (Adjusted R Squared = .307)
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a3ulann szeerinaseninaund (Treatment) %3 5 szee Lifinavilinandsadaunnsiaiu anin

dy N gj LY 1 1 a a L3 a a ' a
wugniutule (Row) Lifinadenandniade uazanugauauysaivessiu (Column) luinasonanin

a 1 a [ = 10 & 14 o = = 1 a [ @A
LRAYLYULRYINU QQISJQI']L‘U‘HGIENVI']ﬂ’]iLUiEJULVIEIUW]LQ’@EJLU‘US']EJ@ PH

Post Hoc Tests

Treat

Multiple Comparisons

Dependent Variable: Product

Mean Difference

LYY [

srutednegy 0.05

95% Confidence Interval

() Treat  (J) Treat (1-J) Std. Error Sig. Lower Bound Upper Bound
LSD A B -24.60 20.549 .254 -69.37 20.17
© -31.60 20.549 .150 -76.37 13.17
D -14.20 20.549 .503 -58.97 30.57
E .60 20.549 977 -44.17 45.37
B A 24.60 20.549 .254 -20.17 69.37
© -7.00 20.549 .739 -51.77 37.77
D 10.40 20.549 .622 -34.37 55.17
E 25.20 20.549 244 -19.57 69.97
© A 31.60 20.549 .150 -13.17 76.37
B 7.00 20.549 .739 -37.77 51.77
D 17.40 20.549 414 -27.37 62.17
E 32.20 20.549 .143 -12.57 76.97
D A 14.20 20.549 .503 -30.57 58.97
B -10.40 20.549 .622 -55.17 34.37
@ -17.40 20.549 414 -62.17 27.37
E 14.80 20.549 .485 -29.97 59.57
E A -.60 20.549 977 -45.37 44.17
B -25.20 20.549 .244 -69.97 19.57
© -32.20 20.549 .143 -76.97 12.57
D -14.80 20.549 485 -59.57 29.97
Based on observed means.
The error term is Mean Square(Error) = 1055.607.
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Homogeneous Subsets

Product
Duncanab
Subset

Treat N 1

E 5 237.60
A 5 238.20
D 5 252.40
B 5 262.80
@ 5 269.80
Sig. 178

Means for groups in
homogeneous subsets are
displayed.

Based on observed means.
The error term is Mean
Square(Error) = 1055.607.

a. Uses Harmonic Mean Sample
Size = 5.000.

b. Alpha = 0.05.
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Fall
il CF)
iﬂawﬁﬂﬁ 50 65 80
1 130 155 34 40 20 70
74 180 80 75 82 58
2 150 188 136 122 25 70
159 126 106 115 58 45
3 138 110 174 120 96 104
168 160 150 139 82 60
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Yunauil 1 MvuatemuusuarUoudeyalviaenndaiuinun1snaaes Factorial in CRD

&! EX3.1.sav [DataSet1] - IBM SPSS Statistics Data Editor
FEile Edit View Data Transform  Analyze  Direct Marketing Graphs  Utilities Extensions  Window  Help

HEEMe~w L. Al HEE BT 1990 “

Name Type Width = Decimals Label Values Missing Columns Align Measure Rale
1 Material Numeric 8 0 hePDITHY None 29 8 = Right &-‘_ Nominal N Input -
2 Temp Numeric 8 0 annnd None 09 8 = Right @b Nominal N Input

=] Data MNumeric 8 o éagﬂ None 09 8 = Right & Scale N Input

Kl

7 7]

Data View Variable View

o
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Junaui 2 3Lﬂ5’1$ﬁ°ﬁ"emua1ﬂﬁ Menu Bar 158n Analyze >> General Linear Model >> Univariate...

8 *£X3.1.sav [DataSet0)] - 1M SPSS Statistics Data Editor - =] X
Eile Edit View Data T Analyze  Direct Graphs  Utilities  Exensions  Window Help
Reports 3
ELEY I I BT )
i = Descriptive Statistics >
[ Tables » Visible: 3 of 3 Variables
6 “m| & Tm ‘ , 1 cumpar‘ Weans 4 var I ir I var || var || var | var | var ‘ var var
1 1 General Lmaa-r Model » Univariate... "
2 3 50 Generalized Linear Models » Mulivariate.
i »
3 1 50 R [£d Repeated Measures...
L) 1 50 orrelate 3
= Variance Components...
5 1 65 Regression »
[ 1 85 e »
7 1 65
Neural Networks »
8 1 85 — e N
9 1 80 =
10 1 80 Dimension Reduction 4
1 1 80 Scale L
12 1 80 Nonparametric Tests »
13 2 50 Forecasting 3
14 2 50 — ~
15 2 50
Multiple Response ’
16 2 50 =L .
17 2 65 Ed missing Value Analysis
18 2 65 Mulfiple Imputation 3
19 2 65 Complex Samples 3
20 2 65 Simulation.
e 2 & Quality Control »
22 2 80 =
[ roc cune... ]

B F
— R, ___________=————————

Yunawd 3 1denduds Data LUl Dependent Variable: idensiauds Material way Ternp LU7i Fixed

Factor: aun N

Gsx sav [DataSet1] - IBM SPSS Statistics Data Editor u]
File Edit View Data Tr Graphs  Utilities  Extensions ~ Window  Help
ﬁl@@f‘ﬂ Eéﬁ.ﬂﬁ@ 12 9% B
[ Visible: 3 of 3 Variables
P ol [ s S e S, ) B S S
= 1l P 130| | 8 univariate X L - -
2 1 50 74 Variable:
3 1 50 155 Q [r—
: i (Prmpa™ ) G
= S s 2 Fixed Factor(s)
6 1 65 80 e &b 2iaanaiie [Material] E
7 1 85 ) & aoang Temp] ( Posttioc.. |
: I T e
1 1 80 70
12 1 80 58 T,
13 2 50 150
14 2 50 159 -
15 2 50 188
16 2 50 126 WLS Weight
17 2 85 136
18 2 85 106
n : s m (Lo J [ paste | Beset ] cancal] _Help |
20 2 &5 115
21 2 80 25
2 2 80 58 o
4] S
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Yumaui 4 AanUal Post Hoc... avUsINguti1einge Univariate: Post Hoc... i8N “Material” wa

“Temp” 1U# Post Hoc Test for: 1dan “LSD” waz “Duncan” wazadn Continue ANAIN

G IBM SPSS Statistics Data Editor
File Edit View Data Ii Analyze  Direct Graphs  Utiliies  Exensions  Window  Help
| EFY
SHEWN e BhHdFEHEE B 00 %
I Visible: 3 of 3 Variables
& = \ & e ’ 2 var var ﬁ Univariate: Post Hoc Multiple Comparisons for Observed Means x var | var var var var
1 ! = 130 actor(s): ost Hoc Tests for.
2 ! =0 L Waterial Waterial
3 1 50 155 Temp Temp
4 1 50 180 @
5 1 65 34
6 1 65 80
7 1 65 40
8 1 65 75 Equal Variances Assumed
9 1 80 20 ¥ Lso [ gNK " Waller-Duncan
10 1 80 82 [ Bonterroni 7] Tukey Type Type Il
1 1 80 70 [ sidak [] Tukeys-b T Dunngtt
12 1 80 58 [T scheffe ¥ Duncan ! =
LE] 2 = LicJ [ RE-G-W-F [T] Hochberg's GT2 [ Test
14 2 50 159 — - : - -
[ RE-G-W-Q 7] Gabriel @ 2-sided © ol &
15 2 50 188 L
:: 2 Z: :iz Equal Variances Not Assumed
18 2 85 106 Bl Tamhane's T2 [l Dunn B cames-+owe!l Il
19 2 85 122
= T T (ontnue) |_cancet e
21 2 80 25
22 2 80 58 5

Yumauin 5 AanUu Plots... 9vU31nnt1se Univariate: Profile Plots l@an “Material” lu#
Horizontal Axis: WagadnUy Add yinwulAeliufusiwls “Temp” 91n1u Lden “Material” Tu7
Horizontal Axis: wag 1den “Temp” LU7 Separate Lines: wazadn Add wazadn Continue AUAIW

INUUAEN “OK”

(3]

0] - IBM SPSS Statistics Data Editor

File Edit View Data T Analyze  Direct Graphs  Utilities Exensions Window  Help

SHED e SLdF A HE B2F J00 %

Visible: 3 of 3 Variables

& = II 3 ghTemp & Data var il U wae b wae U war U war | war I var ‘ var ‘ var var var var
iate L
1 1 50 130 & Uriva
2 1 ! % 4 £R Univariate: Profile Plots X
3 1 50 155
4 1 50 180 Facors: Horizontal Axis:
5 1 85 3 ‘ Waterial -
6 1 65 80 Temp
7 ] o5 ® 1 Separate Lines:
8 1 85 75
9 1 80 20 | Separate Plots:
10 1 80 82
1 1 80 70
12 1 80 58 Plots: Add Change | | Remove
13 2 50 150 Material
14 2 50 159 Temp
15 2| 50 188 Material*Temp
16 2 50 126
" 2 s s (onus] _cance /oo |
18 2 65 106
10 2 s @ (LK) (paste ] _geset ) cancs](_He |
20 2 85 15 i
21 2 80 25
22 2 80 58 E
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Univariate Analysis of Variance
Tests of Between-Subjects Effects

Dependent Variable: {oya

Type 1l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 59416.2222 8 7427.028 11.000 .000
Intercept 400900.028 1 400900.028 593.739 .000
Material 10683.722 2 5341.861 7.911 .002
Temp 39118.722 2 19559.361 28.968 .000
Material * Temp 9613.778 4 2403.444 3.560 .019
Error 18230.750 27 675.213
Total 478547.000 36
Corrected Total 77646.972 35

a. R Squared =.765 (Adjusted R Squared = .696)

NSNAERUININANENLALEVSNATIL Watlady A waz B Wuwuuiivualael F

M3NTRUY Wefasana F veslady A (Tannisveaes) war Uade B (aaungil) wuinufuas Hy duhe

[y

aaqmimmaaqGiNﬁuﬁﬂﬁmamimaaqLLmﬂGiNﬁ’u Qmmﬁemﬁ’uﬁﬂﬁwamimamLLmﬂGiNf"fu AnsunNs
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0.05

Post Hoc Tests
¥HAvYeITaq

Dependent Variable: {oya

Multiple Comparisons

Mean Difference

95% Confidence Interval

(1) siiavosiag (J) wiiavoaing (1-) Std. Error Sig. Lower Bound Upper Bound
LSD 1 2 -25.17" 10.608 .025 -46.93 -3.40
3 -41.92" 10.608 .001 -63.68 -20.15
2 1 25.17" 10.608 .025 3.40 46.93
3 -16.75 10.608 .126 -38.52 5.02
3 1 41.92 10.608 .001 20.15 63.68
2 16.75 10.608 .126 -5.02 38.52
Based on observed means.
The error term is Mean Square(Error) = 675.213.
*. The mean difference is significant at the 0.05 level.
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Homogeneous Subsets

Subset
¥AYDITAY 1 2
Duncanab 1 12 83.17
2 12 108.33
& 12 125.08
Sig. 1.000 .126

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 675.213.

a. Uses Harmonic Mean Sample Size = 12.000.

b. Alpha = 0.05.

asUlaintannisveaeseiia 1 vibinanismaaaauansneainiannisnnasssieil 2 uag 3 @

[

9

Dependent Variable: doya

Multiple Comparisons

Mean Difference

FEAAN5NAARITNAN 2 kaz 3 Tinan1snnasdluwnnmany Aseauly

)

[

@iy 0.05

95% Confidence Interval

(1) quwgi (J) aquwgi (1-J) Std. Error Sig. Lower Bound = Upper Bound
LSD 50 65 37.25" 10.608 .002 15.48 59.02
80 80.67" 10.608 .000 58.90 102.43
65 50 -37.25" 10.608 .002 -59.02 -15.48
80 43.42" 10.608 .000 21.65 65.18
80 50 -80.67" 10.608 .000 -102.43 -58.90
65 -43.42" 10.608 .000 -65.18 -21.65
Based on observed means.
The error term is Mean Square(Error) = 675.213.
*. The mean difference is significant at the 0.05 level.
UNINIAETIVAYTIAUE nINY AaUneu



Homogeneous Subsets

Joya
Subset
quivigil 1 2 3
Duncanab 80 12 64.17
65 12 107.58
50 12 144.83
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 675.213.

a. Uses Harmonic Mean Sample Size = 12.000.

b. Alpha = 0.05.
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Estimated Marginal Means of zvlaa-vm
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Estimated Marginal Means of zvla.}:;ﬂ
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fa9e197 3.2 lunsveaes 2 Jade iefnwdwiuuanitenvesudniiynszgadd Inetade A luiug

i1 (Species) 3 1iug Uady B \Juwiinfiu (Soil type) 3 alla waz C 1Wuuden 2 vden lananisAulme

sS MnAdnauazAMaLIUNTRaesLU il uudenfiauysal fail
Block
ﬁuﬁfﬁ’f; (A) FUAAY (B) c, c,
b, 266 276
a, b, 286 271
b, 66 215
b, 252 275
a, b, 289 292
b, 167 203
b, 152 178
a, b, 197 219
b 52 121
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Yumauin 1 Amuateiiwlsuazleudeyalidennaoiiuunun1snnass RCBD

Junaun 2 3Lﬂsﬂzﬁ%’a;dalﬂﬁ Menu Bar 1&0n Analyze >> General Linear Model >> Univariate...

AN

G EX3.2 Adjust.sav [DataSet1] - IBM SPSS Statistics Data Editor

Fle Edl Vew Data Iy fnalze  Direct Graphs _ Unities Eensions Window _Help
= Reports » o (&)
%Iﬂ%mﬁa Descriptive Statistics L ..E%E M%‘%
o N Visible: 4 of 4 Variables
A | B | #Bl  Ccompare Means » var | var ISR ey — [ v w = o]
1 1 1 General Linear Model Y| univariate...
: ;‘ ; Generalized Linear Models Y| B mutvariate
o ' 2 Miged Models " | 6 Repeated Measures...
5 1 3 EnTE ' Variance Components...
5 1 3 Regression 3
7 2 . Loglinear »
8 2 1 Neural Networks L]
9 2 2 Classify 4
10 2 2 Dimension Reduction L
i 2 3 Scale [
12 2 3 —
13 3 1 Monparametric Tests [
1 3 1 Forecasting 4
15 3 2 Sunival ¥
16 3 2 Multiple Response »
7 3 3 EZ Missing Value Analysis
18 3 3
— Multiple Imputation 4
= Complex Samples L
2 5 simulation
22 Quality Control 2
z | ", ROC Curye.. ]

Spatial and Temporal Modeling...  *

Junauil 3 ¥onduwls Data TUfl Dependent Variable: onsauds A, Block 1Ufi Fixed Factor: anu

AN
& "6x3.2 Adjust

File Edit View Data Ti

av [DataSet1

Statist Jata Editor

Analyze  Direct

Graphs  Utilities

Extensions  Window  Help

SR M« BhHfAF i BE B 199 Jé\

Name Type Width | Decimals Label Values | Missing | Columns  Align Measure Role

1 A Numeric 8 0 WS None 99 8 = Right & Nominal \ Input

2 B Numeric 8 0 2niafin e - N Input

3 Block Numeric 8 0 Block | U Univariate X 1% input

4 Data Numeric 8 0 Data . ™ Input

Dependent Variable:

: « -

]

7 Eixed Factor(s):

: L [ninm g o]

: St I e
—:? o %
e 2 oot |

13

= Covariate(s):

15

16 -

17

8| WLS Weight

19 hd

20

21 [0k aste | Beset ] cancel || Help |

22

23

24 ||

28 hd

[E01 I¥]
R v v
a [ o A a
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Sumaudl 4 Adni Model awUsngwiang Univariate: Model >> Specify Model idon “Custom”
mﬂﬁ?umﬁ'au Build Term(s) tu “Main effects” 1dan “A”, “B” waz “Block” U7 Model: ﬁmﬁ?u
Wiy Build Trem 1Ju Interaction(s) en A uay B wiouriu il Model: anniuden sum of
squares “Type III” Loy 1aan “Include intercept in model” wagAdn Continue MUATN

& 3.2 Adjustsav [Datas 1t E

File Edit View Data Ii Analyze  Direct Graphs  Utilties  Extensions  Window  Help

SLEN"EScf-E1 NN 1 §:DVER-OL

Visible: 4 of 4 Variables

|
A &8 | & Block & Data s - : JL var var var | var
] N 1 1 261 @ Univariate: Model X
2 1 L 2 2q Specify Model
B 1 2 1 2 © Full factorial @ custom
4 1 2 2 2
5 1 3 1 i [Eactors & Covariates: Model:
5 1 B 2 21 A Block
7 2 1 1 25f (LB n
ul
8 2 1 2 27 |t Bk Buila Termis)—| |avg
-] 2 2 1 28 Type
10 2 2 2 294
1 2 3 1 16
12 2 3 2 201 @
13 3 1 1 154
14 3 1 2 178
15 3 2 1 19]
16 3 2 2 21
17 3 3 1 54
18 3 3 2 12| Sum of sguares: [#/ Include intercept in model
19
® (gontue) _cancel | _etp
2|
22
23 ]
3

Yumaui 5 AanUu Post Hoc... 9vUsINgMTsNg Univariate: Post Hoc... tden “A” wag B 1u#l

Post Hoc Test for: td8an “Duncan” wagAan Continue MIUAIW NUUAAN “OK”

File Edit View Data Ii Analze  Direct Graphs  Utiliies  Exensions  Window Help
SHe N e BHLAPF HEE B2E 1900 %
I Visible: 4 of 4 Variables
—.l @A | B | @Block| & Data ¥8I_| 8 Univariate: Post Hoc Multiple Comparisons for Observed Means w v L IS SR | —
1 1 1 1 266
2 1 1 2 276 Fadior(s): Post Hoc Tests for.
A 1 2 1 286 A A
4 1 2 2 n B B
o] 1 3 1 66 Block m
6 1 3 2 215
7 2 1 1 252
: ‘2? ; f z-g: Equal Variances Assumed
10 2 2 2 202 - LsD ) 7_71 SNK _ Waller-Duncan
1 2 3 1 167 ) Bontarreni [ Tukey bl
12 2 3 2 203 [7] sidak [7] Tukey's-b " Dunnett
13 3 1 1 152 [] schefre ¥ Duncan Last -
14 3 1 2 178 [7] RE-G-W-F [| Hochberg's GT2 [ Tes!
15 3 2 1 197 [ R-E-G-W-Q [] Gabriel @ jed @ trol @
16 3 2 2 219 -
17 3 3 1 52 Equal Variances Not Assumed
18 3 3 2 121 Il Tamhane "] f Mcame o |
19
0] (o)
21|
22
23 [~
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Univariate Analysis of Variance

Tests of Between-Subjects Effects

Dependent Variable: Data

Type lll Sum of
Source Squares df Mean Square F Sig.
Corrected Model 86780.0562 9 9642.228 8.255 .003
Intercept 792540.500 1 792540.500 678.513 .000
Block 5796.056 1 5796.056 4.962 .057
A 29700.333 2 14850.167 12.714 .003
B 49308.333 2 24654.167 21.107 .001
A*B 1975.333 4 493.833 423 .789
Error 9344.444 8 1168.056
Total 888665.000 18
Corrected Total 96124.500 17

a. R Squared =.903 (Adjusted R Squared =.793)

NINAaaUdnINananuazdnsnasiu Wedade A waz B iunuuiivualaan F fan1s19e1auu

NANISNAZDUNUIN ﬂ’uﬁjﬁa(A) AU TANN599N V90 ANFANNY Lazydafu(B)

JenvatIanNAiY wazlifidndnasiusswinelade A (Wugha) dullade B (vllnhiu)

Post Hoc Tests

Wugo

Homogeneous Subsets

Data

Duncan2b
Subset

Viugm N 1 2
3 6 153.17
1 6 230.00
2 6 246.33
Sig. 1.000 432

o o
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Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) =
1168.056.

a. Uses Harmonic Mean Sample Size = 6.000.
b. Alpha = 0.05.

a3ulaiiugi a; A9nT1N1590NUANENNAIN WUG a; waw a, U WUFHT a; uae a, LonT1N1538en

9 9

o w

Taiwpneneiu Aszeutiednday 0.05

o

FHAAY

Homogeneous Subsets

Data

Duncanab
Subset

FUAAY N 1 2
8 6 137.33
1 6 233.17
2 6 259.00
Sig. 1.000 227

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) =
1168.056.

a. Uses Harmonic Mean Sample Size = 6.000.
b. Alpha = 0.05.

ayulainviingiu by vlensIN1590nveuaNe199N FARY b, wae b, @ vliafu b, uae b,

o w

L lWonsinissenveshuananeiu Asgautodiney 0.05
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Aaag1ehl 7.1 nneaesdIeudisudailan 3 Wug Wuwlameaeswdn (main plots) s28213a1n13560

& 12 1 [ 1 < o < vy o & ~
ATaEnTneseiy 4 Yrsanlunlamaasised(subplots) n1snaaes 6 Uien tnteyansil nageud

seautludAgy 0.05

M1319 NaNERYRITaTaTn 3 Wug SrEEAINIANATIAATINY 4 YILIA

Variety Date Block
1 2 3 4 5 6
Ladak d, 2.17 1.88 1.62 234 1.58 1.66
d, 1.58 1.26 1.22 1.59 1.25 0.94
d, 2.29 1.60 1.67 1.91 1.39 1.12
d, 2.23 2.01 1.82 2.10 1.66 1.10
51 8.27 6.75 6.33 7.94 5.88 4.82
Cossack d, 233 2.01 1.70 1.78 1.42 1.35
d, 1.38 1.30 1.85 1.09 1.13 1.06
d, 1.86 1.70 1.81 1.54 1.67 0.88
d, 227 1.81 2.01 1.40 1.31 1.06
51 7.84 6.82 7.37 5.81 5.53 435
Ranger d, 1.75 1.95 2.13 1.78 1.31 1.30
d, 1.52 1.47 1.80 1.37 1.01 1.31
d, 1.55 1.61 1.82 1.56 1.23 1.13
d, 1.56 1.72 1.99 1.55 1.51 1.33
591 6.38 6.75 7.74 6.26 5.06 5.07
591 22.49 20.32 21.44 20.01 16.47 14.24
Fumaui 1 ﬁmum%éﬁLLUiLLazﬂausﬁagaﬁlﬁaaﬂﬂa”aaﬁ’uLqumimaaﬂ Split plot
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#3 £x7.1.52v [DataSet2] - IBM SPSS Statistics Data Editor - = x

File Edit View Data T Analyze  Direct Graphs  Utilities  Extensions  Window  Help
ELET-EEW.E 1 FE- DY YO
Name Type Width | Decimals  Label | \Values | Missing | Coumns Align Measure
1 I |Numenc 8 0 Variety {1,Ladak}... |None 8 = Right & Nominal \ Input
2 Subplots Numeric 8 0 Date of cutting {1, d1)... None 8 = Right &Nominal “ Input
3 Block Numeric 8 0 Block None None 8 = Right &b Nominal " Input
4 Data Numeric 8 2 Data None None = Right , Scale A" Input
5
6
T
8
]
10
1
12
i3
14
15
16
17
18
19
20
21
22
P«
24 ||
28 hd
Al 3]
R v viow
& P a ¢ v a & . . .
YUADUN 2 ’JLﬂSWWU@i&ﬁIﬂ% Menu Bar t&®n Analyze >> General Linear Model >> Univariate...
ATUNTIN
G Ex7.1.sav [DataSet2] - IBM SPSS Statistics Data Editor - = X
.Ei! Edit View Data To Analyze  Direct Graphs  Utilities  Exensions  Window  Help
- EHE BNE 100
BE 0«4 0. B B ad “o
Tables » Visible: 4 of 4 Variables
&,":ﬂ&,s"ﬂ 551 Compare Means 5 var var var var var H var || var | var | var | var
3 1 1 General Linear Model » mﬂm
2 1 1 Generalized Linear Models 3 m!\"ﬁﬂ"a‘!
3 1 1 R b [ Repeated Measures...
4 1 1 Correlate 3
Variance Components._..
5 1 1 Regression 4
& 1 1 Loglinear »
U 1 E Neural Networks »
& 1 2 i
9 1 2 Classify »
10 1 2 Dimension Reduction 4
1 1 2 Scale L
12 1 2 Nonparametric Tests 3
13 1 3 Forecasting 3
14 1 3 sunival b
:: : : Myltiple Response ’
7 1 3 3 Missing Value Analysis...
18 1 3 Multiple Imputation 3
19 1 4 Complex Samples »
20 1 4 £% Simulation.
2 ! 4 Quality Control ’
—_— 1 ¢ [ roc curye [~

I : -
m Spatial and Temporal Modeling...
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Junauii 3 ¥onduls Data TUfl Dependent Variable: Wondauds “Mainplots” waz “Subplots”

U7 Fixed Factor: uagidensauys Block 1Ufi Random Factor: #1unm

File Edt View Data Iransform Analze DirectMarketng Graphs Utiiies Extensions Window  Help

SEHE B e~ BHfP i Y BT 400 %

Visible: 4 of 4 Variables

& "xp' & Su:mm & Block| & Data var | L var var var var var
- T ) ) 217 . R Univariate 'Y
2 1 1 2 188 e
| Dependent Variable:
s s e
= ; ; 5 es | Eixed Factor(s) E
6 1 1 6 166 & Yarisl Bainpiots)
7 1 2 1 158 | ™ | & ate ofcuting Sub..
[ 1 2 2 126 | . _sae. |
| tandom Factor(s ).

9 1 2 3 122

Block [Block] W
. : ; : b | _ Rooobs
11 1 2 5 125 | —
12 1 2 [ 94 Covaniale(s)
13 1 3 1 229 |
14 1 3 2 1.60 | -
15 1 3 3 167 |
16 1 3 4 19 WLS Weight:
17 1 3 5 130 had
18 1 3 6 112
. 1 : iz { (LK J (paste | Beset | cancel [ e |
20 1 4 2 201
21 1 4 3 182
2 1 - 4 210 E

| e e e e e, [F]

Sunauil 4 AanUu Model 92UsINGuTAIg Univariate >> Specify Model 1dan “Custom” Nty
\Wae Build Term(s) 1 “Interaction” 1don Block*Mainplots U7l Model: wWaeu Build Term(s) iu
“Main effects” 1dan “Mainplots”, “Subplots” way “Block” U7 Model: anniudaey Build Term(s)
WU “Interaction” \@en Mainplots*Subplots U7l Model: tdon sum of squares “Type III” Wag 1&on
“Include intercept in model” wagAan Continue MUNN

File Edit View Data Transform Analyze DirectMarketing Graphs Utiliies Exensions Window Help

EL LTI N EELPERFPLE

[Visible: 4 of 4 ariables

i I
&M::u 55“?“ #bux| # oot 8 Univariate: Model *® H‘ — — - —

1 | 1 1 1 21
| 2 1 1 2 14 [ Specify Model

3 1 1 3 15{ | © Full factorial @ Custom

4 1 1 4 234 |Factors & Covariates: Model:

5 1 1 5 15¢ || mainplots Block*Mainplots

6 1 1 6 16¢ || Subplots Mainplots

7l 1 2 1 15{ || Block Subplols

8 1 2 2 124 Build Term(s) Block

9 1 2 2 124 Type: Mainplots*Subplots

10 1 2 4 15 Interaction ™

1 1 2 5 1.2

12 1 2 6 9 @

13 1 3 1 22 '

14 1 3 2 1.6(

15 1 3 3 18]

16 1 3 4 1.9

17 1 3 5 1.3 .

= ; 3 g 3 Sum of sguares: ¥ Include intercept in model

20 1 4 2 20

21 1 4 3 182

22 1 4 4 210 -

I13]
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Yumauin 5 AanUal Post Hoc... avUsIngniineng Univariate: Post Hoc... 1&en “Mainplots” uag

“Subplots” U7 Post Hoc Test for: 1den “Duncan” Lagaan Continue MUAIW 9ntuadan “OK”

ta

Eile Edit View Data Transform Analyze DirectMarketing Graphs

Utilities  Extensions  Window  Help

SLEN R -E LRI DY

3

Visible: 4 of 4 Variables

Mainpl Subplot Block
& clsn & sp B

1 1 1 1
2 1 1 2
3 1 1 3
4 1 1 4
= 1 1 5
6 1 1 6
7 1 2 1
[] 1 2 2
] 1 2 3
10 1 2 4
1 1 2 5
12 1 2 6
13 1 3 1
14 1 3 2
15 1 3 3
16 1 3 4
17 1 3 5
18 1 3 6
19 1 4 1
20 1 4 2
21 1 4 3
22 1 4 4

& Data

217
1.88
1.62
234
158
166
158
126
122
159
125

94
229
160
167
191
1.39
112
223
2.01
1.82
210

R Univariate: Post Hoc Multiple Comparisons for Observed Means

Fador(s) Post Hoc Tests for.

Mainplots Mainplots
Subplots Subplots
Equal Variances Assumed
LsSD SNK Waller-Duncan
Bonferroni Tukey
Sidak Tukey's-b Dunnett
Scheffe ¥ Duncan
R-E-G-W-F | Hochberg's GT2 [ Test
R-E-G-W-Q [T] Gabriel @
Equal Variances Not Assumed
[a] ] ] B
(Gortinue

var var

Kl

I¥]

Data View Variable View
[im———)

Univariate Analysis of Variance
Tests of Between-Subjects Effects

Dependent Variable: Data

Type 1l Sum of
Source Squares df Mean Square F Sig.
Intercept Hypothesis 183.585 1 183.585 221.196 .000
Error 4.150 5 .8302
Mainplots * Block Hypothesis 1.362 10 .136 4.871 .000
Error 1.259 45 .028P
Block Hypothesis 4.150 5 .830 6.092 .008
Error 1.362 10 .136¢
Mainplots Hypothesis .178 2 .089 .653 .541
Error 1.362 10 .136¢
Subplots Hypothesis 1.962 3 .654 23.390 .000
Error 1.259 45 .028p
Mainplots * Subplots Hypothesis 211 6 .035 1.255 .297
Error 1.259 45 .028P
a. MS(Block)
b. MS(Error)
c. MS(Mainplots * Block)
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Post Hoc Tests

Date of cutting

Data

Duncanab
Subset

Date of cutting N 1 2 3
d2 18 1.3406
d3 18 1.5744
d4 18 1.6911
dl 18 1.7811
Sig. 1.000 1.000 .113

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .028.

a. Uses Harmonic Mean Sample Size = 18.000.

b. Alpha = 0.05.

asulainvassugnalunisdin d, vilvinandndaflaiuanedneain Yasssegnattuniséia d;, ds

wag d, Yasszegialunisin d; yilvnandnsaianilana193in Yeszesiiattunsin d; wag d, @

1NT2ELIAINITAA d; way d, Mlikanandaailiusnaneiu Aszautodinty 0.05
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