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Abstract

In experiments with experimental units, there are very different. Experiments are
divided into groups based on the similarity or similarity of the experimental units. Identical
experimental units are organized into the same group and different experimental units are
organized into different groups, each called a block, or in other words, experimental units
within the same block are consistent. Each treatment has the same number of iterations
and each treatment has the same number of repeats as the number of blocks. Repeat is a
blog, and each repeat or block will have all the treatments and each treatment will appear
in every block. The variance analysis is two-way, whereby the analysis of complete
randomized trials within the block is analyzed to compare the levels of factors and
compare them only between controlled conditions or blocks. There is not analysis of

interaction influence.
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o TrviSet A9 7i5AUs way r As 31UIUTT wseduIuuden

3. I UsEaAraIN1sNARBILUY RCBD

o

MIVAaBUY RCBD fingUseasd Al [2]
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5.1) Interactions Through Order
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General Linear Model: Volume versus Tr_Machine, Blocks_Type

Method

Factor coding  (-1,0, +1)

Factor Information 73AUUAT 4 A
Factor Type Levels Values
Tr_Machine  Fixed 4 1,234 <+— 2 a <
Blocks_Type  Fixed 3 1,23 «¢ Uaanil 3 uaan
Analysis of Variance  _____ VIPAOUANLAFIUVTALUUA
Source DF AdjSs AdiMS F-Value I{ P-Value ‘,
Tr_Machine 3 21063 70210 5721 0034 I'{—| - =
Blocks Type 2 169.05 84524 589, 0m8 — VIAFIUAUNATIUUGDN
Error 6 7362 12270 T
Lack-of-Fit 5 4162 8324 026 0893 .
PureEmor 1 3200 32000 AgdAgnieada P-Value < AL
Total 11 504.92 de . -
AnUA J9ULLEs Ho

) IpeiiarlSsuiiaunsaug Toiandu
Comparisons

141 &9 Stat —> ANOVA —>General

Linear Model — Comparisons

v
=1

2) AN Graphs Laaneal

Comparisens: Graphs

I¥ Interval plot for differences of means:

Help oK
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1) 1@enAdni Comparisons LADNNIA
WuFLarudeniideenisfiansanainnisi
Analysis of Variance e Pvalue sngn (<).05
Tuililde T Machine uaz Blocks Type wazil

Method Laen Tukey VngoUAsl

Cancel

v
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Differences of Means for Volume
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Wiguiieuseg . | | Block 3 fiu Block 1
d
YeUdon = lalumngnaiu
2 1
-10 5 5 10 15 20
Ifan interval does not contain zer, the corresponaing means are
significantly different
Tukey Simultaneous 95% Cls
Differences of Means for Volume
2-1 I i i
3-1 I i
nfSeuiiousiog H. P
= o g :
VYDNNTANUA b : !
e :
4.2 t E
= e o * ’ swgnivuwdulsy
Ifan interval does not contain zerg, the corresponding means are B B o
significantly dgifierent. ‘11] LONH 1N
Comparisons for Volume
Tukey Pairwise Comparisons: Tr_Machine
= ' Grouping Information Using the Tukey Method and 95% Confidence
nfFguiiensieg
—» Tr_Machine N Mean Grouping
U84 Treatment 1 4 23.8005 A
2 2 203810 & B
3 3 173333 A B
4 3 13.0000 B

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Blocks_Type

nfSeumeusieg
U9 Blocks

Grouping Information Using the Tukey Method and 95% Confidence

N1 Tukey Simultaneous 95% CIS WIgULEU
ANUUANA9T18AYRY Block Uazued Treatment

lngudanAe Block Type wazuden 3 fuuden

—— Blocks Type N Mean Grouping
2 4 233829 A
3 4 187500 A B
1 4 13.7500 B

Means that do not share a letter are significantly different.

1 liumnansiugdau Treatment Ae Tr Treatment

4 fu Tr_Treatment 1 usnginaiu ag19dltudnAgy

aad o A o
MeEiansEav .05 uanuuliunnsnaiy
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1 Comparisons TUSWNSUUAAIAYBINT  WoUWUUYR TIAde Results TldMds Grouping

NAADUNINIAIUA (Tr_Treatment) hazwd  information wag Tests and Confidence Intervals
vaen (Blocks Type) Wagmnfsensilusunsy  1denudinan OK fisdl

Tinsieiauwanasanaiesiegiiluning

Tukey Pairwise Comparisons: Tr_Machine

Grouping Information Using the Tukey Method and 95% Confidence
Tr_Machine N Mean Grouping

1 4 238005 A

2 2 203810 A B
3 3 173333 A B
4 3 13.0000 B

Means that do not share o letter are significontly different,
Tukey Simultaneous Tests for Differences of Means

Difference of

Tr_Machine Difference SEof Simultaneous 95% Adjusted
Levels of Means Difference Cl T-Value  P-Value
2-1 -343 324 (-14.66, 7.81) -1.08 0.725
3-1 -6.48 2.70 (-15.84, 2.89) -2.40 0,178
4-1 -10.81 2.70 (-20.17, -1.45) -4.00 0.027
3-2 -3.05 329 (-14.44 8.34) -0.93 0.793
4-2 -7.38 329 (-18.77, 4.01) -2.25 0.214
4-3 -4.33 2.86 (-14.24, 5.58) -1.52 0.484

Individual confidence level = B5.66%

Tukey Pairwise Comparisons: Blocks_Type

Grouping Information Using the Tukey Method and 95% Confidence
Blocks Type N Mean Grouping

2 4 233929 A
3 4 187500 A B
1 4 137500 B

Means that do not share o letter are significantily different.
Tukey Simultaneous Tests for Differences of Means

Difference of

Blocks_Type Difference SEof Simultaneous 95% Adjusted
Levels of Means Difference Cl T-Value  P-Value
2-1 064 2.61 (1.54, 17.64) 370 0.024
3-1 5.00 248 (-2.60, 12.60) 2.02 0188
3-2 -4.64 261 (-12.84, 3.36) -1.78 0254

Individual confidence level = 57.80%

feg1af 2 lumsveaesiieieuiiovets  vaaesdalduenaninvasauunaziuiineinia

Msldauveseesasud 4 8%e town A B, C  aamdu 10 Usunn Inelieinannussauunay
- v a o a = I ' o v

war D LiosngnanesAnitergnisidanuvesens  Auiheiniaiduuden (Blocks) esudazgvioqs

soeud 019Tued fuauukazAuinenIAdle f  gnimunegsduludedens 4 vessnsudusiag
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v v i

Au gneaadlanaaesiusosud 10 Au laeusiay  Juiinssgemeiignauiaziduldluaununeny

AuavgnauthlvluanmeesouukasAuiieonna  deyausing Al (6]

Y o9

AURY 1 @NIMYBIUULATAUN19INIA 91NTU

szeeMeild (X 1,000 Alawns)

annUasauukasAuiteIna (Uan)

1 2 3 4 5 6 7 8 9 10
A B C D A B C D A C
(38) (36) (31.5) (21.5) (29.5) (23) (38) (18) (26) (34)
B D B C C D A B B A
(29) (25) (38.5) (29.5) (34) (17 (29) (21.5) (35.5) (17)
C C A A D A B C D B
(41.5) (35.5) (37.5) (20.5) (11) (22) (37.5) (28) (17) (23.5)
D A D B B C D A C D
(39) (24.5) (29.5) (33.5) (25) (35) (18.5) (25) (28) (16.5)

mpgeuIteIgnIsiinuewis 4 Belazuandneiunield Nssdutuddynieadia 0.05

MFAATILRNIINIAEDS RCBD LU 4 X 10 fsil

+ ci c2 Cc3 c4 21 2 6 230
Tr_Tire Blocks Street Distance 22 4 6 17.0
1 1 1 33.0 23 1 6 220
2 2 ! 29.0 24 3 6 35.0
3 3 1 415 25 3 ; 380
4 4 1 39.0 26 . ; 500
5 2 2 36.0 27 5 7 175
3 4 2 25.0 - 4 5 s
7 3 2 355 29 2 . 180
g 1 2 245 20 , . s
9 3 3 315
31 3 8 28.0
10 2 3 385
1 ] 3 375 32 1 8 250
12 a 3 205 33 ! 9 26.0
13 4 4 215 34 2 9 35.5
14 3 4 295 35 4 9 7.0
15 1 4 20.5 36 3 9 28.0
16 2 4 335 37 3 10 340
17 1 5 295 38 1 10 17.0
18 3 5 34.0 39 2 10 235
19 4 5 11.0 40 4 10 16.5
20 2 5 250 41
v
YUADUNITIATIZN

(1) Ps1zrANULUSUTIVYBY RCBD

o

I%Anda Stat —> ANOVA —>General Linear Model —> Fit General Linear Model
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(2) A&N Fit General Linear Model lataya il
General Linear Model x
C1 Tr_Tire Responses:
c2 Blocks_Street n
S5 et Distance
Factors:
‘Tr_Tire' ‘Blocks_Street’
Covariates:
Random/Mest... | Maodel... I Options... | Coding... |
Select | Stepwise... | Graphs... I Results... | Storage... |
Help I oK | Cancel |
(3) 9 Graph tden Four in One
(@) 7 Results lanAsil
(4.1)Method
(4.2) Factor Information
(4.3) Analysis of Variance
(5) pan OK leigiadl
Residual Plots for Distance
Normal Probability Plot Versus Fits
99 10 .
o0 _ = - ‘.. -
£ e e o " "
I RERE
10 : . LA .
. > -10: -
10 5 0 5 10 20 30 40
Residual Fitted Value
Versus Order
F =
5 g
£ L
0 i 5 1 15 2 £ 3w 3/ 0
Residual Observation Order
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General Linear Model: Distance versus Tr_Tire, Blocks_Street

Method

Factor coding  (-1,0, +1)

Factor Information

Factor Type Levels Values m?muu(ﬁﬁ q VI%(?]LQJU[ﬁ
Tr_Tire Fixed 4 1,23, 4
Blocks_Street  Fixed 10 1,23, 45678910
I3 a I3
+— Uaony 10 uasn

Analysis of Variance

Source DF Adjs5 AdjMS F-Value P-Value
Tr_Tire 3 8164 27213 1015 0.000 d. P
Blocks_Street  © 8423  93.38 3.49 0.006 g P-Value < OL IN1UUANIVDY
7 i 6. @
Error a7 7238 2681 MIRLUALATYRIUaeN
Total 39 23825

NMTATILRANULUTUTIUAT P-Value U949
nIAuA lawn Tr Tire hagudon laun
Block_Street §lfin 0.000 uag 0.006 ALY B
tfonin (<) oL Aifwuade 0.05 FsUfias H, T
Ao egrevesAalureWInLLALAZARAY
yasudenuansly 1 ¢ egeflidedfgvnads
fiseeiu 0.05 Samaaeulesdu Comparisons

WawSeuiieusneafiuanansiusely

Comparisons

Response: |istance

Ll L]

Type of comparisan: [Pairnise
Methad

I Tukey [ Bonferroni
I~ Eisher ¥ gidak

Choose terms for comparisons:

Options... | Graphs...

Help

| Resuts.. | vewmosel.. |

Cancel

oK

FaUfeas Ho

(2) AisgsiiuTeuiiiouaadssegiae
#Wendu Comparisons
1) 14#&s Stat —> ANOVA —>General
Linear Model — Comparisons
2) i Method \denmufidesnis ludid
1den Sidak

3) #i Choose Terms for Comparisons

I sL P N = a o &
JInTal ﬁLa@ﬂW‘ﬂEL‘UiU‘ULVIU‘Ui’]Hﬂ JU
Comparisons =
Response: - |
Type of comparison: [Pairwise =1
Method
¥ Tukey [~ Bonferroni
[~ Fisher I~ sidak
Choose terms for comparisons:
O Tr_mire’
] ‘Blocks_Street’
—p
Options. .. | Graphs... | Results. .. | View Model... |
Help oK Cancel
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5) AaN Results L&an

w

Tr_Tire

w
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5.1) Grouping Information
5.2) Tests and Confidence Intervals

6) Aan OK lonadns matl

Sidak Simultaneous 95% Cis

Differences of Means for Distance

= AU ASURUPR SUPUPRUP B

-20

17 an interval does not contain zero, the corresponding means are
significantly different.

Comparisons for Distance

Sidak Pairwise Comparisons: Tr_Tire

Grouping Information Using the Sidak Method and 95% Confidence

Tr_Tire N Mean Grouping
3 10 335 A

2 10 03 A B

1 10 26.9 B C
4 10 21.3 C

Means that do not share a letter are significantly different.

Sidak Simultaneous Tests for Differences of Means

Difference

of Tr_Tire  Difference seof Simultaneous Adjusted
Levels of Means  Difference 95% ClI T-Value  P-Value
2-1 240 2.32 (-3.17,9.97) 1.47 0.632
3-1 6.60 232 (0.03,13.17) 2.85 0.049
4-1 -5.60 232 (-1217,087) -242 0.128
3-2 3.20 232 (-3.37,9.77) 1.38 0.692
4-2 -9.00 232 (-15.57, -243) -3.89 0.004
4-3 -12.20 2,32 (-1877, -5.63) -5.27 0.000

individual canfidence level = 99.15%

Sidak Pairwise Comparisons: Blocks_Street

Grouping Information Using the Sidak Method and 95% Confidence
Blocks_Strest M

Mean

Grouping

LI R R

=]

S

E S S I ST I R R S

36.875
34.250
30.750
30.250
26.625
26.250
24.875
24.250
23125
22.750

P EFPFDPFPE DR P
MO wmwmw?Iw?I@EaQwmw:moDo

Means that do not share a letter are significantly different.
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daudguuazaiusie
TUNITNABDIAULHULUUNITNAADILUY
RCBD tiu 1zdaniisnnasseaniduudon
(Blocks) fiuun n3ausliusazuionsde3s
du urazudondzlasunnysauiLazLAaz
nInwudazdynudeniduiieddu esann
N13MARBILUY RCBD LHuninaasadi daidu
vhenmuavnvesnuiuLUsvseauiy
wUsundnduvdeniiadungunazauiunys
Anvagdoudumnufunlsifissaivaiioamio
Yaduiieaidy nnsiinsgininuulsa
Wuwuuanmia (Two-Way ANOVA) wazaylaldl
NMTIATILNUYAIE139 ToATBINITINUHUNT
MAABILUY RCBD e ilan1snaaesiinis
AIUANaN1INsalgauYIAnALLINE S0
fanuiileansegeunndu venaniideddoya
Yranefdeauisadnsizinsliydienis
Uszanauenvinmnetusnundld dudeidedoly
nsdAfsnunEaLiINn Jafesdnndamd
asluvdenuazazyilivdenivuinlvg vinld
n1sArvANndIENaaesneluudentiiinay
aviauefuduin duide vildmievaaes
meluvdonfianuunnenaiu viefianuduuls
sewimhovaassmeluvdenifeiugs Feas
danaliiAinaunaiaindoulunismaaes
(Experiment Error) qqsﬁumﬁw pgalsinudn

NUIYVAABINAMNAL AL DAY NITIIUNUNNT

naaosuuuduanysal(CRD) delaildnddly

unAieriivsyavsamindInsInauRung

NAaBNLUU RCBD
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