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Ovopa apyziov: s

AmoBiikeuon wa

Tou Ex
LUTERTES! BiBhin epyasing Tov Excel pz SuvaTéTiTe paKposTohun

AvoBix Righio epyasio Tov Excel
|Bifhio epyaciag Tou Excel 97-2003

~ Amokpun paks LeBopeve XML
Iotoashisa evbe apyzio

FehiBo Tou Web

Mpérutca Tou Excel

2 5 2 Mpérume tou Excel pe SuvatémnTa pokposvtohay
2| & 3 Mpéruta Tou Excel 87-2003
= = PN izv0 (Coiobemnuivo iz Tab)
2 Keipievo Unicode
2 8 5 Ymohoyiote gilhe XML 2003
s a 6 Eihio cpyooiac MS Bxcel 5.0/95
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File Edit View Misc Packages Windows Help

78

R R Console oo e
-

> ets=read, table ("E:\\R\\data\\ets.t#t"  header=TRUE, dec=",")
> attach{ets)
> etz

X Rep h 'y
i A i I |
7L 2 40
3: L 3. &l
5 i q 2
3 4 5 T4
& 1 &€ 84
i S 1. 96
8 2 2. 84
L 3. 82
io 2 4 104
112 5 89
173 € 105
133 1. &3
14:3 2 .57
153 3. 81
is 3 4. 59
173 5 64 E
18 3 & T2
19:>g 1. 79
20 4 2. 82
21.4 3 91
2304 4 87

5
6

T1

) ) 3 -iP;<87. C$
"1 -4:6.K jeiP;<87-j.k 4:6eiP;<87-4:6. & &'d $
C $ ) D)
-D 5 $K $5 S $ - 1>
Cs . iG<eP8m-no;. " NIppP79-iG<.D _
$ $

R R Console E=R(E=E
"

> summary (fit)

Df Sum S5g Mean 5g F walus Pr(>»F)

X 3 2940 980.0 5.99 0.00439 ==

Residuals 20 3272 la3.6

Signif. codes: 0O “**#%r 0,001 Y**r 0,01 “*r Q0,05 ',r 0.1 *r 1

> | L

4 ¥

,%I
"HI(J (("&
C 2,/ 2*IK/ K22 K/2* IKII, 21t
1 / 0 KO
B 0

K K +L!"J" FM1INOK

# s -t78bcs /K//, 2. "
E d Z V. ) D ) C$)
) B ) ) & C 4

E W "% D $ -u8H:N< RGAH GiG;PH;: vGii:7:H;:K uRv.

alw:gK alw:quRv-iG<.



R R Console

> Tukey

D(fit)

Tukey multiple comparisons of means
95% family-wise confidence lewvel

Fit: aov(formula = ¥ ~ X)
EX
diff 1lwr upr e adj
2-1 23 2.330784 43.665216 0.0258181
3-1 -6 —-26.663216 14.66%216 0.8478353
4-1 11 -9.669216 31.669216 0.4618357
3-2 -29 -49.669216 -8.330784 0.0042663 _
4-2 -12 -32.6659216 B.669216 0.38784E84 I
4-3 17 -3.669216 37.669216 0.1310864
] n b
) alw:q IKI'K
VII D >
P. J$+$L,Q, +- R"Q, -Q%& $&
E 2' F
, HEF G * Pt
D (*"& b
EF Ge (0]0) b
d " b8J6[8<-noj. E
IR R Graphics: Device 2 (ACTIVE) [l =] ]
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z E)
) K " $ TA7G;8[P:
-=<<6>7?;7PH P< 756789::< 87A?@:0?6P;wPA:RGPAMFG:BPfd  $
- XG8. B F8UV8?5y W9>6844
38UV8?5/>@ XM12 41U84 <;3 X;:45>Y

File Edit v Misc [Packages| Windows Help _
E Load package... 1

Set CRAN mirror.., (

M R Console

Select repositories...

Install package(s)...
R version 2.15.3 L =
Copyright (C) 201 Update packages.. fomputing
ISBN 3-900051-07 1

Platform: 1336-wi Install package{s) from local zip files...

R iz free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license(}' or 'licence(}' for distribution details.

R is a collaboratiwve project with many contributors.

Type 'contributors()' for more information and

'citation(}"' on how to cite R or R packages in publications.
Iype 'demo()' for some demos, '"help()' for on-line help, or
'help.start()' for an HIML browser interface to help.

Iype 'g()' to quit R.

[Previously saved workspace restored]

>

% " [Gb7P7q-PA7G;8[P:. 4D
TA7G;8[P:

3

11y unpacked and MDS sums chesked



b-Z2$.5& (& #D Q(,& , "(JI& "[$ D& N\58 >6 ];79;X;U89U5 =;XX5M59U5@

% " FRv <:N<-iG<K fjfk P[6=P& /. P[6=Pe/
K )B ) )
) C$) E %

R R Console EI@

> LED.test (fit, "¥",alpha=0.05)
Scudy:
L3D © Test for Y

Mean Square Error: 163.6

X, means and individual ( 95 %) CI

Y std.err r LCL UCL Min. Max.
1 72 8.234076 6 54.82402 £9.17588 40 a8
2 95 4.0331%96 6 86.58690 103.41310 82 105
3 66 3.669696 & 58.34515 7T3.65485 57 81
4 83 3.396076 €& T75.91581 S0.08409 71 22

alpha: 0.05 ; Df Error: 20
Critical Value of t: 2.085963

Least Significant Difference 15.40415
Meanzs with the same letter are not significantly different.

Groups, Treatments and means

a 2 a5

ab 4 83 =

be 1 72

c 3 66

: -

4 [
d $ "% $D B >

P. J$+3L,Q, +- R"Q, -Q%& $&

E 2 F
, HEFG * Pt
D(*"& b;
EF Ge 0C ;



-Z$.$& =T9U89

% " MIH;PH <:N<-iG<KKfjf. ) B )
) ) C$) E VIH,PH #
- E)
K/

R R Console EI@

> duncan.test (fit, "X")
Study:

Duncan's new multiple range test
for ¥

Mean Sguare Error: 163.6

¥, means

¥ std.err r Min. Max.
1 72 8.234076 & 40 =]
2 95 4.033196 & 82 105
3 66 3.669696 & 57 81
4 83 3.396076 6 71 g2

alpha: 0.05 ; Df Error: 20
Critical Range

2 3 4
15.40415 16.16918 16.65538

Means with the same letter are not significantly different.

Groups, Treatments and means

a 2 95 E
ab 4 83

be 1 72

c 3 86

> -
P

d $ no B >

— I"HS%& ($%)' *

"4 VIH;PH
E ) B HKz e/K/".

+$#$% Q & #D Q( & ,"(J & $I &
#E ) B +. ,
3 " -4. K2 K/=2 K2
3 " 'K/ ~ OKO OKO'

P. J$+$L,Q, + R'Q, -Q$& $&
E 2 F
, HE G * P I
D (*"& b ;
EF Ge 0C :
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d3

d

-Z2$.$& 16T:596"H5_289"'5T4 /[H' @

" RU| <:N<-iG<KHKf. ) B )

C$) E R<IM:H<5U:@pPH5|:I[

R R Console

> SNK.test (fit, "X")
Study:

Student Newman Keuls Test
for ¥

Mean Square Error: 163.6
X, means
¥ std.err r Min. Max.
1 72 B8.234076 & 40 a3
2 95 4.0331%96 6 82 105
3 66 3.669696 6 57 81
4 83 3.396076 6 71 g2
alpha: 0.05 ; Df Error: 20
Critical Range
2 3 4
15.40415 18.68308 20.66922

Means with the same letter are not significantly different.

Groups, Treatments and means

a 2 85
ab 4 83
b 1 T2
b 3 13
>

m

"} P _

U:@pPH5[:I[ alw:g- E ) B 6K z

+$4$% Q & LQ & S &
#E ) B 6.
3 " e K2 K
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CZ$.$& (& al( & ,"I(JI& "[$ D& /b]=c TV57@

{ ! URvV <:N<-IG<KHK|f. ) B ) )
) C$) E alw:q

" IR RConsole oo e
> HSD.test (fit, "X")
Study:
H5D Test for Y
Mean Sguare Error: 163.6

X, means

¥ std.err r Min. Max
1 72 B.234076 & 40 99
2 95 4.0331%6 & g2 105
3 66 3.6696%96 6 57 81
4 83 3.396076 & 71 g2

alpha: 0.05 ; Df Error: 20
Critical Value of Studentized Range: 3.958293

Honestly Significant Difference: 20.66922
Mean=s with the =same letter are not =significantly different.

Groups, Treatments and means

a 2 g5

ab 4 g3 =

b 1 72 3

b 3 66
d3 " _ B >

2
+ — .. .01 [/ — 23 23
d "} P _ R<IM:H<5
U:@pPH5[:I[ alw:q - E ) B 6 Kz
e/K/'.

P. J$+$L,Q, +- R"Q, -Q%& $&

E 2 F

, HEGc * Fb
D (*"& b

EF G 00 b
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d3

-7$.$&  JUd5XX5

{ " N1:|| <:N<'iG<K fj(
C$ ) E R;=ii:

R R Console

» scheffe.test(fit, "X™)
Study:

Scheffe Test for ¥

Mean Square Error : 163.6

¥, means

Y std.err r Min. Max
1 72 8.234076 & 40 39
2 95 4.033196 6 82 105
3 66 3.669696 & 57 81
4 83 3.396076 & 71 92

alpha: 0.05 ; Df Error: 20
Critical Value of F: 3.098391

Minimum Significant Difference: 22.51437

) B

Means with the same letter are not significantly different.

Groups, Treatments and means

=1 EoR ==

a 2 as
ab 4 83
b 1 72 3
b 3 66
>
4 I3
mn B >
4 56 47

P. J$+$L,0Q, + R"Q,
E
, HEFG
D (*"&
EF G

-Q%& $&

00

T Tl
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" J ID#Q, "Q+$ D& /H5>65: e9847>;> 1X f8M ;89U5@

% 1% D $ $
$) E VS ) $) %
Z $E B "E $ {
C$ $ ] "E % V $ K
$E $E $
(S
L+"Q " $.DJ'$ A
K' 'K * K K'2
K/, K02 'K/ *K20
,K2* KO* KO /IK2'
A 'K,* 'K*2 K, 2K*
B 0K, K/ IK/ IK,*
C K K/* K' K2
'K K' /K*2 'K
K2 K' /K K2
K* KO K 'K
A KO OK K K2'
B Kr* KO K, K'0
C OK/ K* K,, 'K
K* OK 'K2, K/*
K2* OKO* 'K* 'K,0
'K' 0K22 K'2 'K,
A K,* 0K, K OK*'
B K" ,K20 OK K,
C 'KO, K/ K OK*
$ DB ~J; K E
d Cs$ C$ - $ K
B -4.K $ _$ -1
E B - <J<. $
4 $ H:N<e7:PM <Pb[:-f~>gg4ggMP<PggH:N< <J<fK
=:PM:7ea4h”K M:;eflP<<P;=-H:N<. H:N< $ BC k
$)

H:N<e7:PM <Pb[:-f~>gg4ggMP<PggH:N< <J<fK AkPMt: 8P <<P;=-H:N<. k H:N<



> nest=read.table ("G:\\R\\data\\nest.txt", header=TRUE, dec=",") B

> attach (nest)

> nest

X IR FE T B

1 1 1 1 4.50

2 1 1 2 7.04

3 1 1 3 4.98

4 1 1 4 5.48

5 1 1 5 &.54

e 1 1 & 7T.20

7T 1 2 1 5.78

g 1 2 2 7T.&88

9 1 2 3 12.68

1091 2 4 5.88

] 3
) $ -iP<87. C$ S K -ad.
$ K jeiP;<87-jk adeiP;<87-a4k t"eiP;<87K. $

- 1> C$ ] >a4. iG<eP8m-noj*"\7787-j>a4..

" NIppP70-iG<.D _ $ $

> X=factor(X): TR=factor(TR): PE=factor (PE)

> fit=aov (¥Y~X+Error (X:TR))

Warning message:

In aov(¥ ~ X + Error(X:TR)) : Error() model is singular
> summary (fitc)

Error: X:TIR

Df Sum S5q Mean 5g F walue Pr(>F)
X 2 643.8 321.9 11.78 0.00307 ==
Residuals 9 246.0 27.3

Signif. codes: O “#**f 0,001 “#**’ Q.01 *** 0.05 *." 0.1 * " 1

Error: Within

Df Sum S5gq Mean 5g F walue Pr(>F)
Residuals &0 128.2 2.104 HI
>
% **2Ki
(% 0, K* K2 K* KO IKIFT rr
1
(s 2% 2 0 K
1 o/ 0 K/,

B [ 'K*




A *"$+$,-1& #1 & D.&/89:12;<5: 01234565 941UV

=5>:?29@
C$ 5
$ $ -6 . (" E BV C$
$ 3
h$ $Q(DQ "
(-Q$ A B
K, K K K K2
K, 0K*  'K2 K 2 OK*
'KO' oKF K, K"
E B " DB AJ;
d C$ C$ 5 “K B $ 5
$ -€Bw. $ 1. #E B
-<68 <J<. $ 4 $

<68e7:PM <Pb[:-f~>gg4ggMP<Pgg<68 <J<fK =:PM:/BidHPK<P;=-<68. <68

R R Console EI@

. &

> tpo=read.table ("G:“\E\\Data\\tpo.txt",header=TRUE, dec=",")
> attach (tpo)

> tpo
¥ Block T

1 1 1 3.74
2 2 1 4.47
3 3 1 5.685
4 1 2 4.58
5 2 2 6.78
& 3 2 T7.00
7 1 3 4,58 r
8 2 3 5.1%9
=1 3 3 6.08
10 1 4 457
11 2 4 5.1%9 =
12 3 4 5.74
13 1 5 4,79
14 2 5 6.85
15 3 5 7.55
> | g
4| 1 |
) $ -iPi<87K C$ $

-€[8;w.KjeiP;<87-j.k €[8;weiP;<87-€[8. $ - 1>

C$ $ €[8;w. iG<eP8m-noj+€[8;w. " NIppP7g-iG<.

D $ $



> summary(fit)

¥=factor (X) ;Block=factor (Block)
> fit=aov (Y¥~X+Block)

C$
&$

2K 0
oK™
KO’
I( *

’F(**
K'2/
IK/

Ml

K2
K* 2

K.,0
K*,

Df Sum Sg Mean 5g F value Br(>F)
X 2 9.785 4,883 24.192 0.000405 #=*=
Block 4 &6.358 1.5%0 T.876 0.007048 **
Residuals g8 1.815 0.202
S5ignif. codes: 0O “***r 0,001 **=" Q.01 **" Q.05 *." 0.1 " 1 E
> |

-

TKIrrer
TKI ] *rr

$

#ATG;8[P:

) E

URV <:N<-iG<K fjf.

$

[Gb7P7q-PA7G;8[P:$

% D $

> H5D.test (fit,
Study:

H5D Test for ¥
¥, means
T
1 4.452 0.

2 5.898 0.
3 6.404 0.

std.err
1827403
4754955
3730228

alpha: 0.05 ;

Groups,

a 3
a 2
b 1
g

Mean Square Error:

gy

0.2018283

r Min. Max.
5 3.74 4,79
5 4.47 £.85
5 5.85 7.55

Df Error: 8
Critical Value of Studentized Range:

Honestly Significant Difference:

Treatments and means
&.404
5.696
4.452

4.041036

0.8118931

OoK,/,
‘K020

IK"

Means with the same letter are not significantly different.

P

s A




z ) B
€EP7<[:<< " bP7<[:<< <:N<-noL
B R=P6G785 LG[w "
N=P6G78 <:N<-n.

IR R Console ==r=m |

> bartlett,.test (Y~X)
Bartlett test of homogeneity of variances

data: T by X
Bartlett's E-sguared = 2.8924, df = 2, p-value = 0.2355

> shapiro.test (Y)
Shapiro-Wilk normality test

data: Y
W = 0.9418, p-wvalus = 0.4053

> ggnorm(Y)
> ggline (Y) E‘
> P
& D " HH87p-n. BIGH:-n.
IR R Graphics: Device 2 (ACTIVE) =R [E=l =)
Normal Q-Q Plot
[s]
R
2
€ o 4
g
a
<
o
&
w0
<
[s]

Theoretical Quantiles



B' "(!J (D%P!$/\86;9 mT8M5@

w E
V$ $ D D$
K $_ ")
E W $E K
K B $ E D$
$E # $ B D
K D )
D ) D$
(#, | %@
D /,-&@ A
*K o K' e«  ooe K e,
2K « K oee 2K o, *K o«
KO ee KO e, 'K o oo
A 2K o, K e OK « K2 oo
E B d C$
C$ -K $ K B 5 -4 K
"5 -S. -1.
E B -N[< <J <. $
4 $ N[<e7:PM <Pb[:-f9>gg4ggvP<PggN|[< <J<fK

=:PM:7ead4h”K M:;efHP<<P;=-N|<. N[<

| H22 - £ |
A B c D E

1% R c ¥
2 1 1 1 8,7
3 1 2 a 7,3
a 1 3 3 51
5 1 a 2 8,7
6 2 1 2 9,2
7 2 2 1 7,5
8 2 3 a 6,7
9 2 a 3 a
10 3 1 3 11,6
1 3 2 2 12,7
12 3 3 1 14
13 3 a a 12,9
14 a 1 a 9,1
15 a 2 3 46
16 a 3 2 3,2

a a 1 11,2

e
i~



> slt=read.table |("j:\
> attach (=1lt)

> =2lt

XERC b4
1 111 8.7
2 124 T.3
3 133 5.1
4 142 8.7
5 212 9.2
6 221 7.5
T 234 6.7
8 243 4.0
9 313 11.86
103 2 2 12.7
11 3 3 1 14.0
12 3 4 4 12.59
13414 9.1
14 4 2 3 4.6
15 4 32 9.2
16 4 4 1 11.3

=

. ) s

[Previously saved workspace restored]

-iP;<87.K

E% R Caonsole
'help.=start ()" for an HIML browser interface to help.
Type 'g()' to guit R.

“WData\hs2lt.cxt", header=TRUE, dec=",")

C$ - K

m

" .S, jeiP:<87-j.k 4eiP:<87-4.k SeiP:<8K-S$
1> C$ K 4 " S, iIG<eP8m-noj*4eS.

" NIppP7g-iG<.D $ $
B% R Console [::]I!!IE::]
> X=factor (¥X) ;BR=factor (R) ;C=factor (C) I
> fit=aov (Y~H+R+C)

> summary (fitc)

Df S5um 5g Mean 5g F wvalue Br (>»F)

X 3 EB6.55 28.849 42.687 0.000193 =*==* |
R 3 5.82 1.941 2.872 0.125712 [
C 3 39.67 13.224 19.567 0.001683 *=%

Residuals & 4.086 0.6876

;;;nif. codes: 0 “#®#%f (0_001 *®*%*r Q.01 “*f Q.05 *.7 Q0.1 " 1

,%I K K+L!"J" FM1IN(
"I (("&
C$ *0K"  *K*2 | KO* KO IKIIT 2 rrr
'K* K2, K* KO K"
" 2KO0 K, 2K'0 KO IK/ O* rr
1 0 ,KIO /KOO
B ' 0K




[Gb7P7q-PA7G:8[P
E $

. URV <:N<-iG<K fjf. ) $
"% D $

R R Censole

» library(agricolae)
> H5D.test (fic, "X")

Study:
HSD Test for Y
Mean Sguare Error: O0.6758333

¥, means

¥ s=std.err r Min. Max.
1 7.45 0.850000 ¢4 5.1 8.7
2 6.B5 1.08358%0 4 4.0 9.2
3 12.80 0.49159%& 4 11.&6 14.0
4 8,55 1.410969 4 4.6 11.3

alpha: 0.05 ; Df Error: &
Critical Value of S5tudentized Range:

=R ECR =)

-~

4.89559%9

Honestly Significant Difference: 2.012314

Means with the same letter are not significantly different.

Groups, Treatments and means

a 3 12.8
b 4 B.55
b 1 T.45
b 2 6.85
>

m

*%ILQ & -QP!'/ i) J'""ijB@

+R'Q,

-Q%$&

K* P
*K b
K, b

OK* b




C' *Q-(Q,n "#!. ,Q, /01MM5486:19 * 5?M5>>:19@

DB V ) C$ K $ KD )
B "E E $
0 p
K K
K, 0
K( K
K *K
K K'
'K KO
K *K
K* /K*
'Kz K
0K K
K, K
*K 'KO
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R R Comatn [=F G
[ 1- ] = T Tl ERE eader=TRUE, da ]
RTCACh (DOF
= X
1 1 4.1
2 A 6.0
¥ 3.8 5.5
4 3.7 8.2
B A3 .5
& 5.1 12.8
7 5.5 8.1
2 5.8 10.8
F 39 T.2
10 6.6 13.1 B
11 7.4 11.3
12 8.2 15:.86
13 2.9 13.4
14 3.0 19.0
18 5.1 15. 4
16 9.8 14.6
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EIRComok

> cor (X,¥,method = "pearson™)

[1] ©0.8917818

> cor.test(X,¥, method = "pearson")

B

Pearson's product-moment correlation

data: X and ¥

t = 7.3746, df = 14, p-value = 3.486e-06
alternative hypothesis: true correlation is not egual to 0

95 percent confidence interval:
0.7098920 0.9621556
sample estimates:
cor
0.8917818
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NIppP70-iG<. PH8mMP-IG<D
" b

< s
R R Console o || B )| &R
-
> fit=1m(¥~X)
> summary (Eit)
Call:
Im(formula = ¥ ~ X)
Residuals:
Min 1Q Median 3 HMax
-3.317 -1.57% -0.0%% 1.210 3.645
Coefficients:
Estimate 5td. Error t wvalue Pr(>|t]

(Intercept) 1.3097 1.3825 0.947 0.36
X 1.5606 0.2116 T.375 3.4%e-06 ***
Signif. codes: 0 Y***f 0,001 “#*7 0,01 “*7 0.05 *." 0.1 * " 1
Residual standard error: 2.021 on 14 degrees of freedom
Multiple R-squared: 0.7953, Adjusted R-squared: 0.7807
F-statistic: 54.38 on 1 and 14 DF, p-valus: 3.486e-06
> anova (£it) F
Analysis of Variance Table
Response: Y

Df Sum S5g Mean S5g F wvalue Pr (>F) =
X 1 222.025 222.025 54.384 3.488e-08 *#**
Residuals 14 57.155 4.083
S5ignif. codes: 0 **%*" 0,001 ***7 0.01 %7 0.05 *." 0.1 * " 1
> | =
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o
> multres=read.table ("G:\\R\\Data\\mulcres.txt", header=IRUE, dec=",")
> attachmultres)
> multres
T X1 X2 X3 X4
1 10.0 14.4 9.8 1.9 4.0
2 £€.8 9.0 14.5 1.8 2.6
3 18.8 15.6 12.5 2.9 3.0
4 10.0 10.6 20.1 1.9 2.7
5 13.8 13.3 13.2 2.3 3.8
a 4.1 5.0 22.3 1.4 2.9
7 17.4 19.4 11.7 2.2 3.5
g 12.0 12.5 18.4 2.1 3.2 (Wl
9 11.0 12.8 14.2 1.9 3.0
10 12.3 13.4 14.7 1.8 3.6
11 7.6 8.3 17.8 1.9 2.9
12 13.8 15.9 13.2 2.0 3.5
13 16.2 15.3 16.0 2.4 3.2
14 14.1 15.0 12.5 2.0 3.8
15 11.2 12.2 14.8 2.4 3.0 E
16 15.3 16.3 12.5 2.8 3.0
17 12.0 12.4 16.4 1.8 3.3
18 10.1 9.6 16.1 2.1 3.1
19 10.9% 13.8 13.3 2.0 2.8
20 9.5 9.8 16.4 1.9 3.4
21 10.7 14.7 11.0 1.8 3.8
22 10.9 12.3 14.3 2.1 3.1 H
< »

$ -V C "1> V$ C
TK K ] Jy- IG<e[p-noj *j ¢ *j,. NIppP70-iG<.
PH8mMP-iGB. _ K

< $ $

> Fit=lm(¥~¥1+X2+X3+X4)
> summary (fit)

Call:
Im(formula = ¥ ~ X1 + X2 + X3 + X4)

Residuals:
Min iQ Median 3Q Max
-1.52187 -0.41411 -0.01575 0.53231 1.50907

Coefficients:
Estimate 5td. Error t walue Pr(>|t])

{(Intercept) -19.8262 4.,2326 -4.684 0.000213 #**
X1 0.8463 0.1140 T7.423 9.96e-07 #=*
X2 0.3924 0.1080 3.598 0.002217 **
X3 5.1882 0.8627 6.014 1.40e-05 ##%
X4 1.3215 0.7223 1.830 0.084898

Signif. codes: 0 “#%#%r (0.001 “#**r 0.01 ‘*f Q0.05 .7 0.1 * " 1

Residual standard error: 0.9032 on 17 degrees of freedom
Multiple R-sgquared: 0.9432, Adjusted R-sguared: 0.9299
F-statistic: 70.64 on 4 and 17 DF, p-value: 2.311le-10

4 .3

> anova (fit)
Znalysis of Variance Table

Response: ¥

Df Sum S5g Mean S5g F walue Br(>F)
X1 1 188.227 189.227 231.9422 2.432e-11 #**
X2 1 10.480 10.480 12.8459 0.002286 =**
X3 1 28.081 28.081 34.4196 1.866e-05 **%
X4 1 2.731 2.731 3.3476 0.084898 .

Residuals 17 13.86%9 0.816

Signif. codes: 0 “**%r 0.001 ***" Q.01 **" Q.05 *." 0.1 * " 1 EI
>
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) *2K *2K K2, K, K, :trnmr
IK*/ IK*/ K*,0 K, IKI[ *Orr
*K/* *K/* K, 2 K, K*OC: &'rrr
5 K K K, K, | K[* *2*
1 K*02 /K*0
B l’K *’
{ N<:6-iG<K MG7:;<G8Hefi8 NBEEZNEEK MG7:;<G8HefbP;w@P7Mf.
)$ "8 -N<:6@G N: 7:A7:NNGS8H.
E " " i87T@P7M. " ) )
-bP;w@P7M.
R R Console E@
> step(fit, direction='forward')
Start: AIC=-0.15
¥ o~ X1 + X2 + X3 + X4
Call:
Im(formula = ¥ ~ X1 + X2 + X3 + X4)
Coefficients:
(Intercept) X1 X2 X3 X4
-15.8282 0.8463 0.3924 5.1882 1.3215
> step(fit, direction='backward')
Start: AIC=-0.15
¥ o~ X1 + X2 + X3 + X4
Df Sum of S5g R3S RIC
<none> 13.869 -0.1502
- ¥4 1 2.731 16.600 1.8043
- X2 1 10.563 24.432 10.3067
- H3 1 29.506 43.376 22.9348
- X1 1 44,953 58.822 29.6364
Call:
Im(formula = ¥ ~ X1 + X2 + X3 + X4)
Coefficients:
(Intercept) X1 x2 X3 x4
-19.826&2 0.8463 0.3924 5.1882 1.3215 -
> | 3
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# $C

1>

AN

E% R Console
|> cov=read.table ("J:\\R\\data\\cov.txt", h
> attach(cov)
> cov

Ir X ¥
1 1 10 15
2 1 6 1
3 1 5 4
4 1 8 &
5 1 8 10
& 1 4 0
7T 1 8 7
g 112 13
] 2 4 &
10 2 8 13
11 2 8 5
12 2z 8 18
13 2z 6 9
14 2 11 7
15 2 10 15
1l 2 9 15
17 3 7 14
e 3 8 9
19 3 7 18
20 3 3 7
21 3 6 13
2z 3 2 1t
23 3 6 13
24 3 8 &
1

=N HoR =)

-
eader=T, dec=",")

m

-iP;<87. C$
a’. i
" PH

R R Console

> Tr=factor(TIr)

> fit=Im(¥~Tx)

> anova (fit)

Analysis of Variance Table

Response: Y

Df Sum 5gq Mean 5gq F walue Pr(>F)
Ir 2 112 56.000 2.3614 0.1188
Residuals 21 498 23.714
4
] C "K
"> H
C$ ar. iG
$ C$ arv.
R R Console
» Tr=factor(Tr)
> fit=1m (Y¥~X+Tr)
> anova (fit)
Analysis of Variance Table
Response: ¥
Df Sum 5g Mean S5g F walus Pr(>F)

X 1
Tr 2
Residuals 20

110.04 110.
165.79 82Z.
334.17 1&.

035
897

709

6.5855 0.01842
4.9613 0.01780

Signif. codes: O “***7 0_001 “**7 Q.01 “*r

>

F]

-a7.Ka7eiP;<87-HK.
G<e[p-noak) $C
8mP-iGHR

$D ) V¢
<e[p-nojeakK - 1& &'d
" PH8mMP-iG<.
E) E

o o=l

0.05 *.r 0.1 " 1

||




Z ) E)) )K V">

c a7eiP;<87-,-f fKffKff.. C

cje7:6-p:PH-.K . » & c "

¢ MP<P 67:MG;<eMP<P i7Pp:-a7K].

Cc 67GH<-MP<P 67:MG;<.

¢ PM9p:PHN e67:MG;<-iIG<K MP<P 67:MG;<.

¢ MP<P 67:MG;< e MP<P i7Pp:-MP<P 67:MG;<fnePM9p:PH
Cc 67GH<-MP<P 67:MG;<.

5' R Console - - ._.

-
> Tr=factor(c{™i™, m2", "m3™) )

> ¥=rep (mean(X), 3)

> data.predict=data.frame (ITr, X)

> print (data.predict)

Ir X
1 1 7.5
2 2 7.5
3 3 7.5
> adjmeans =predict(fit, data.prediect)
> data.predict = data.frame(data.predict, Y=adjmeans)
> print (data.predict)
Ir X T
1 1 7.5 &.531028
2 2 7.5 10.374702
3 3 7.5 13.084272 H
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R R Console

> attach(dets)
> dets

0O o) U W R
[N
=1

=
m
Fs I BT I (R EU VRS T B CU = I S W ST NI A O N R RO R T

s

c -~ r
NIppP70-iG<.D

E% R Conscle

4

> dets=read.table ("G:WVWEWY

$

-iP;<87.
jeiP;<87-j k jeiP;<87-j. K $ -

[E= ECl >

“hwdets.txt", header=TRUE, dec=",")

Cs$
1> C
iG<eP8m-noj¢jejr .
$

E=Een
|,

Sum S5g Mean S5gq F wvalue Bxr (>F)
H1 2 989.87 49.94 40.86 2.03e-07 **=*
X2 1 77.40 77.40 63.34 2.642-07 ===
H1:¥2 2 44,11 22.05 18.05 5.00e-05 #*#=%
Residuals 18 22.00 1.22
Signif. codes: O Y**=7 0,001 ‘*%f 0,01 ‘*f 0,05 *." 0.1 ¢

1
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[Gb7P79-PA7G;8[PERV <:N< -iG<K ; -fifK fif.. ) $

) )V ) ) ) B ) K
$ "% D $

R R Console EI

agricolae)
.test (fit, c ("X1", "H2"))

Study:

L5D t Test for ¥

Mean Sgquare Error: 1.222083

¥1:¥2, means and individuwal (| 95 %) CI

4 std.err x LCL UCL Min. Max.
15:200 11.725 0.3772157 4 10.932499 12.51750 11.0 12.&
15:50 13.475 0.6860211 4 12.033723 14.91628 11.5 14.5
20:200 10.175 D0.9860485 4 8.103389 12.24661 8.3 12.8
20:50 17.600 0.2041241 4 17.171151 18.02885 17.1 18.1
25:200 16.625 0.3682730 4 15.851287 17.39871 15.7 17.5
25:50 18.225 0.2657536 4 17.666672 18.78333 17.6 18.9

alpha: 0.05 ; Df Error: 18
Critical Value of t£: 2.100%22

Least Significant Difference 1.642273
Means with the same letter are not significantly different.

Groups, Treatments and means

a 25:50 18.23
a 20:50 17.6
a 25:200 16.62
b 15:50 13.48
c 15:200 11.72
c 20:200 10.18 =
N L
4 F
" GH<:7P;<G8H 6[8<-" K " K 1.
IR R Graphics: Device 2 (ACTIVE) = fe =
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b b b b b b b b b b b b b b b
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R R Console E'@

|} dtpo=read.table ("G:V\BE\\Data\\dtpo.txt", header=TRUE, dec=",") i

> attach {dtpo)

> dtpo

L B Block ¥

1 11 1 &

2 12 1 13

3 13 1 10

4 21 1 28

5 22 1 4

& 23 1 -35 E

7T 31 1 11

g8 3 2 1 17

3 3 3 1 11

10 4 1 1 21

11 4 2 1 -5

12 4 3 1 12

13 5 1 1 25

14 5 2 1 15 i

_ ) $ -iP;<87. C$ TK €  $

€[8;w TeiP;<87-T.k€eiP;<87-€.kE[8;weiP;<87-§8%w. -
1> C TK C €K Tre $  €[8;w.
IG<eP8mM-noTeETr€«€[8;w " NIppP7g-iG<. D _

$ $



FMIN(

K
, IKI! O*rr
, K/
K/, *r

Df Sum S5q Mean Sg F walue Pr(>F)
s 4 798.8 189.7 2.064 0.11244
B 2 1427.0 713.5 7.374 0.00268 #*%
Block 2 3z2e.8 164.4 1.699 0.20112
L:B & 1821.5 227.7 2.353 0.04483 *
Residuals 28 2709.2 96.8
;;;nif. codes: 0 Y¥#%%7 0.001 **#%7 0.01 *** 0.05 *." 0.1 r1
> |
| . | »
%l K
n ll##llJ( J (’(Il&
T *K* 22K KJ/O, K
1
]
z , K/ K K, K
&$ *K* 0K, KO02: K
Tr€ * * K K K" K2
1 * 12K 20K
B " *'K

)

)

Scudy:

LSD t Test for ¥

Mean Square Error

B
$

[Gb7P709-PA7G;8[P:.FRv <:N< -iG<K ;-fTfK f€f..

: 86.755586

A:B, means and individual |
¥ std.err r
1:1 -1.000000 7.000000 3 -
1:2 10.666667 2.333333 3
1:3 3.000000 7.000000 3 -
2:1 14.333333 6.173220 3
z:2z 6.333333 2.333333 3
2:3 -16.333333 10.170784 3 -
31 6.333333 2.333333 3
3:2 .666667 2.353333 3
3:3 .333333 8.412953 3
4:1 .000000 4.041452 3
4:2 .666667 2.333333 3
4:3 .000000 B8.082904 3 -
5:1 .666667 2.333333 3
5:2 8.000000 4.041452 3
5:3 10.000000 8.082904 3
alpha: 0.05 :; Df Error: 28
Critical Value of t: 2.04840

95 ) CI
LCL
15.3388500
5.8870500
11.3388500
. 6276563
1.5537167
1671994
1.5537167
.B870500
5662863
.7214611
4462833
18.5570778
17.8870500
-0.2785382
-6.5570778

-

Least Significant Difference 16.45162

Means with the same letter are not significantly

Groups, Treatments and means
a 5:1 22.87
ab 3:2 14.867
abc 2:1 14.33
abc 4:1 14
abcd 1:2 10.87
abcd 5:3 1o
abed 5:2 g

abcd z:2 6.333
abed 3:1 6.333
bed 1:3 3

bede 1:1 -1

cde 4:3 -2

de 4:2 —2.8687
de 3:3 -5.333
e 2:3 -16.33

UCL Min. Max.
13.338850 -15 [
15.446283 3 13
17.338850 -11 10
26.973010 5 zg
11.112350 4 11

4.500533 -35 o
11.112950 4 11
19.446283 10 17
11.899820 -17 11
22.278539 7 21

2.112950 -5 2
14.557078 -16 1z
27.448283 ie 25
16.278539 1 15
26.55707¢8 -4 24

different.
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R R Console EI@
> trtpo=read.table ("E:Y\Ryhdata\\trtpo.txt", header=TRUE, dec=",") i
> attach(trtpo)

> trtpo

4 B C Block ¥

1 al bl cl 1 189

2 a2 bl cl 1 216

3 al b2 c1 1 220

4 a2 b2 cl 1 244

5 al bl 2 1 304 =
& a2 bl c2 1 288

7 al b2 c2 1 240

g8 a2 b2 c2 1 251

9 al bl c1 2 152

10 a2 bl 1 2 189

11 al b2 cl 2 175

12 a2 b2 cl 2 141

13 al bl c2 2 283

14 a2 bl c2 2 les

15 al b2 &2 2 188

16 ad b2 c2 2 249

17 al bl cl1 3 191

8 aZ2 bl cl 3 224

19 al b2 cl1 3 113

20 a2 b2 cl 3 182
4 ¥
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