09 Four Factors

by Dwi Cna

Submission date: 26-Feb-2023 09:21AM (UTC+0700)
Submission ID: 2022990150

File name: Prosiding2_Four_Factors_Experiments.pdf (1.25M)
Word count: 4938

Character count: 21681



Journal of Physics: Conference Series

PAPER - OPEN ACCESS You may also like

- Semantic limits of dense combinatorial

Four factors experiments for fixed models in
completely randomized design

. Coregliano and A. A. Razborov

. . . P . thyl i ing the fluorinati
E}cﬂa this article: Urip Tisngati et al 2019 J. Phys.: Conf. Ser. 1175 012152 temggratu:e noreasin S
Zhenlian An, Xuan Chen, Chenxia Liu et
al
P - Possible heat production in some Ni-H and
. . Ni-D systems, revised
lew the article online for updates and enhancements. N M Evstigneev, A V Tkonnikov, S V

Makeev et al.

@ T_he Electr

242nd ECS Meeting R g

_ M. Stanley Whittingham,
Oct 9 - 13, 2022 » Atlanta, GA, US Binghamton University

. % Nobel Laureate -
Presenting more than 2,400 ! : 2019 Nobel Prize in Chemistry

technical abstracts in 50 symposia

is content was downloaded from IP address 103.127.65.34 on 23/09/2022 at 15:54




st International Conference on Advance and Scientific Innovation (ICAST) IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1175 (2019) 012152 doi:10.1088/1742-6596/1175/1/012152

2
Four factors experiments for fixed models in completely
randomized design

Urip Tisngati*, Nely Indra Meifiani, Dwi Cahyani Nur Apriyani and Martini
STKIP PGRI Pacitan, 63511, East Java, Indonesia

“uriptisngati@gmail.com

Abstract. This paper was written to find a table of Analysis of Variance (ANOVA) for four
factors experiments for fixed models in completely randomized design. The things that must be
determined are Source of Variance (SV), Degree of Freedom (df), Some of Square (SS), Mean
Square (MS), Expected Values of Mean Square (EMS), F 0, and F tables. This four-factor
experiment can be applied directly to experimental units with the experimental unit requirements
used in the research in uniform relatively. The result of this research can found an ANOVA Table
for Completely Randomized Factorial (CRF)-2222 Design for Fixed Model independently where
consists of 16 of SV, 16 of df, 16 of SS, 16 of MS, 16 of EMS, 15 of F_0, and 15 of table F.

1. Introduction

Experiment design is one of the fields of science developed in statistic§Experimentation has been used
in diverse areas of knowledge. Statistical design of experiments has the pioneerinijork of Sir R. A
Fisher in the 1920s and early 1930s [1](Steinberg & Hunter, 1984). His work had profound influence
on the use of statistics in agricultural and related life sciences (Pais, Peretta, Y amanaka, & Pinto, 2014).
Experimental design has three principles: randomization, replication, and blocking. The order of the
runs in the experimental design is randomly determined. Randomization helps in avoiding violations of
independence caused by extraneous factors, and the assumption of independence should always be
tested. Replication is an independent repeat of each combination of factors. It allows the experimenter
to obtain an estimate of the experimental error. Blocking is used to account for the variability caused by
controllable nuisance factors, to reduce and eliminate the effect of this factor on the estimation of the
effects of interest. Blocking does not eliminate the variability; it only isolates its effects. A nuisance
factor is a factor that may influence the experimental response but in which we are not interested.

In the application of the experimental design it is known that the response of individuals is a result
of various factors simultaneously. This shows that a one-factor experiment will be very ineffective given
the response that appears will be different if the conditions of other factors change. Therefore, many
applied fields require experimental design that uses several factors as treatment at the same time (Mattjik
& Sumertaya, 2013); [2]; [3]. In this study, an experiment will be discussed which involves four factors
as a treatment combination that will be tested simultaneously. Which is usually better known as a four-
factor factorial design.

According Kirk (1995), a factorial design is one in which all possible combinations of the levels of
two or more treatments occur together in the design. Then the experimental desigifls a test or a series
of tests, where is using the description statistics or inferential statistics, the aim is to convert the input
variable into an output which is the response of the experiment (Mattjik & Sumertaya, 2013). Factorial
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gsigns are widely used in experiments involving several factors where it is necessary to investigate the
joint effects of the factors on a response variable. These joint effects include either the sole effect of
each factor (main) or any interaction between two or more factors. The analysis of factorial designs is
wel[fstablished for a response variable that is measured on the real line [4].

Factorial designs are very efficient for studying two or more factors [5]. The effect of a factor can
be defined as the change in response produced by a change in the level of the factor. This is referred to
as the main effect. In some experiments, it may be found that the difference in the response between
levels of one factor is not the same at all levels of the other factors. This is referred to as an interaction
effect between factors. Collectively, main effects and interaction effects are called the factorial effects
(Wlﬂamada, & Joseph, 2009).

A factorial design is a strategy in which factors affimultaneously varied, instead of one at a time.
It is recommended to use a 2¥ factorial design when there are many factors to e investigated, and we
want to find out which factors and which interactions between factors are the most influential on the
response of the experiment [6]. The experimental lesign is a unity between treatment design,
environmental design, and measurement design. The treatment design is a design related to how the
treatment was formed. The composian of a treatment can be formed from 1 factor, 2 factors, 3 factors,
4 factors, and so on. Environmental design is a design that relates to how random treatments are placed
in experimental units. With this randomization, complete random design, complete randomized group
design, etc. can be formed. The measurement design is a design of how the experimental response is
taken from the experimental units studied. Naming a design is a combination of treatment design and
environmental design. For example in this study, treatment was formed from all combinations of four
factor levels while the treatment was randomized to each unit of experiment, so the design was called a
four-factor complete random design. In a four-factor complete randomized design, each treatment
combination of the four factors was imposed on a number of different subjects or experimental units.
According to Kirk (1995), the simplest factorial design, from the standpoint of data analysis and
assignment of experimental units to treatment combination, is the completely randomized factorial
design. A design with four treatment is designated as a Completely Randomized Factorial (CRF;ji;)
Design, where the letters CR identify the building block design, F indicates that it is a factorial design,
and [, j, k and [ denote the number of levels of treatments A, B, C, and D respectively. A completely
randomized factorial design is appropriate for experiments that meet, in ad@tion to the assumption of
the completely randomized design described in the following conditions: (1) two or more treatments,
with each treatment having two or more levels, (2) All levels of each treatments investigated in
combination with all levels of everﬂther treatment. If there are i levels of one treatment, j levels of a
second treatment, k levels of a third treatmerf§and / levels of a fourt treatment, the experiment contains
i % j x k %[ treatment combinations; and (3) Random assignment of experimental units to treatment
combinations. Each experimental unit must be assigned to only one combinatio.

2, Method

The method used in this study is literature study. Literature study is a type of research that answers
problems by looking at and studying literature in accordaff® with the study of problems. Literature used
is books, national journals and internatioffJ journals. Literary research is the backbone of various
research factors literary research including to find out all possible information is about a particular text
or literature in published or unpublished matter in various forms such as manuscript, book etc to preserve
them according to their forms with modem techniques (Nesari). To analyze them with study branches,
revision & editing information to draw a concrete conclusion in accordance with present & future study.
At this stage a theoretical study will be carried out which will become a critical analysis material in the
efforts of researchers to answer existing problems. The study conducted was a study of factorial design
or factorial experimental design for 2 and 3 factorials. Researchers have difficulty in finding literature
in the form of books and journals that discuss the factorial design of 4 factors. Another difficulty is the
search for previous research that uses experimental units in education. The main source of this research
is the relevant book written by Mattjik. Next the researcher conducted a Focus Group Discussion (FGD)
with a team of lecturers and a team of experts to produce research findings.

(5]
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3. Result and Discussion

There are four treatment factors given to each experimental unit. Suppose the first factor is factor A with
the level of i, the second factor is factor B with the level of j, the third factor is factor C with the level
of k, and the fourth factor is factor D with the level of [. The combination of four treatments is given to
n independent subjects in each treatment combination, then we will see the following combination of
treatment, chart and layout.

Table 1. Treatment combination
AlIB1CIDI 5.AIB2CID1 9. A2BICIDI 13. A2B2C1D1
AIBICID2 6.A1B2C1D2 10. A2BI1CID2 14. A2B2CI1D2
AlB1C2DI1 7. A1B2C2D1 11. A2ZB1C2D1 15. A2B2C2Dl1
AlIB1C2D2 8. A1B2C2Dl1 12. A2B1C2D2 16. A2B2C2D2

B =

The following experimental chart illustrates the randomization of treatment combinations in the
study where the treatment combination was repeated three times.

Table 2. The experimental chart

1 2 3 4 5 6 7 8
A1BICID1 AIl1BIC2D2 AIl1BICID2 Al1B2CID1 Al1B2C2D1 AlBIC2ZD1 A2B1CID1  Al1B2C1D2
9 10 11 12 13 14 15 16
A2BIC2D1 A2B2CIDI  A2BICIDI  A2B2C2D1  AIB2C2D1  A2B2CID1  A2BIC2D2  A2B2CID2
17 18 19 20 21 22 23 24
A2B2C1D2 AIBIC2DlI  A2BIC2D1 AIBICID1 A2BICID1  A2B2C2D1  AIBICID2 A2B2C2DI
25 26 27 28 29 30 31 32
A1BICID2 A2BICID2 AIB2CID1 AIB2CID2 AIBIC2D2  AIB2C2D1  A2BIC2D2  A2BICID2
33 34 35 36 37 38 39 40
A2B2C2D1 AI1B2CID2 AIB2C2D1  AIBIC2D1  A2BIC2D1  A2B2C2D1  AIBICIDI  A2B2CIDI
41 42 43 H 45 46 47 48

A2B2C1D2 A2BIC2D2 AIBIC2D2  AIB2C2D1  AIB2CID1  A2B2C2DI1  AIB2C2D1  A2BICID2

Table 3. Completely 4 factor randomized design layout

A1 A2 A;
Bl B2 .. B, Bl B2 .. B, .. Bl B2 .. B
1 D1 Yllll ylle A yljll ylel YZle A YZjll Y:illl Yile Yijll
D2 Y1112 Y21z o Viji2 Yonrz Yao1z oo Yojia oo Yz Yz o Yoo
Dol Visu Yeu - Yyu Yau You - Yyu oo Yau You o Yyu
€2 D1| Y21 Yizzr - Vo1 Yarzr Vo221 - Yejor o Yiaza Yz o Yy
D2\ Y122 Yizzz -+ Yijp2 Ya1zz Vo222 - Yajza o Yizz Yizaz - Yo
Di\Yiar Yz o Yaju Yo Yau - Yyu o Yau You - Yiau
G D1\ Viggn Yiorr - Vi Youa Yoo o Yopr o Yia Yera o Yy
D2\ Yiiwe Yiakz - Vi Youre Yooz oo Yajr2 o Yo Yorz oo Vi
Di | Yivw Yo - Vi Youu Yoorr - Vojir - Y Yo - Vi

The shape of the block diagram is actually very much. One application of the four-factors
completely block randomized design with the same replication is as follows:
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Table 4. Application of a completely block randomized design of the four-factors
Al A2
Bl B2 Bl B2
Cl1 Dl RI1R3 R4-R6 R7-R9 R10-R12
D2 RI13-RI5 RI6-R18 RI19-R21 R22-R24
C2 DI R25-R27 R28-R30 R31-R33 R34-R36
D2 R37-R39 R40-R42 R43-R45 R46-R48
In the block diagram above, there are forty-eight experimental units placed on 2 levels of factor A, 2
levels of factor B, 2 levels of factor C, and 2 levels of factor D where there are three experimental units
or subjects in each combination of treatments
It we call the number of variables to be tested, in order to measure the variables when each variable
is tested at a high and a low level, 2 * n experiments will be needed [7]. There is another way to d§lne
the concept of main effects [5]. Suppose we have a full factorial design studying the four factors: A, B,
C, and D with two levels for each factor. There are 2 * 4 = 16 treatments or level combinations. The
combination based on the block diagram above is the factor A, the factor B, the factor C, the factor D,
the factor AB interaction, the AC factor interaction, the interaction of the factor AD, the interaction of
the BC factor, the BD factor interaction, the CD factor interaction, the ABC factor interaction, AB
interaction factor ACD, BCD factor interaction, ABCD factor interaction, and R / ABCD error. A
EBnmon regression mode! for studying main effects and interactions is:
Yijem = #+a;+ Bj+ v + 6, + (@B)ij + (@) + @)y + BY) jie + (B ju + (YO + (afV)iji
+ (@Bd)iji + By jra + (v &t + @By ijia + Eijram

Where:
i=12,..
j=1.2,..
k=1,2,..
1=12,..
m=1,2,..

Eervation on the experimental unit to m from the combination of ijkl treatment with
factor A level to L. factor B level to j. factor C level to k, and factor D level to I

Yijkim

u = [@Fheral average

a; = influence of factor A on level {

Bi = (ffluence of factor B on level j

Y = influence of factor C on level k

6y = [@ftluence of factor D on level [

(ap)ij = effect of the interaction of factor A on the level of i and factor B on the level to |

(@y)ix = the effect of the interaction of factor A on the level of i and factor C on the level of k

(ad)y = [Ee effect of the interaction of factor A on the level of i and factor D on the level of [

BY) j = ae effect of the interaction of factor B on the level of j and factor C on the level of k

B = ae effect of the interaction of factor B on the level of j and factor D on the level of [

¥® = [Be effect of the interaction of factor C on the level of k and factor D on the level of [

(@BY)ijk = the effect of the interaction of factor A on the level of i, factor B on the level of j and
[Eictor C on the level of k

(aB8) = the effect of the interaction of factor A on the level of i, factor B on the level of j and
Elctor D on the level of [

BY®)ju = the effect of the interaction of factor B on the level of j, factor C on the level of k, and
factor D on the level of [

(ayd) i = the effect of the interaction of factor A on the level of i, factor C on the level of k and
[Fictor D on the level of [

(afyd)ij = the effect of the interaction of factor A on the level of i, factor B on the level of j,

factor C on the level of k and factor D on the level of [
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Eijkim = The effect of error that arises from a combination of experiments to m in factor A level
to I, factor B on the level of j, factor C on the level of k, and factor D on the level of [

There are 16 combinations of models based on Random and Fixed factors for the factorial design
4 factors with the form of the block diagram above, namely:

Table 5. A models based on random and fixed factors for the factorial design 4 factors

Factor A Factor B Factor C Factor D
1 T T T T
2 A A A A
3 T A A A
4 A T A A
5 A A T A
6 A A A T
7 T T A A
8 T A T A
9 T A A T
10 A T T A
11 A T A T
12 A A T T
13 T T T A
14 T T A T
15 T A T T
16 A T T T

Based on the model used is model number 1, which is a fixed model for all factors, then the
assumption of the model above is as follows:
i1 =0; Xj=1B =05 k=1Vc = 05 2i=161 = 0; Fizi(aB)ij = Xj=1(aB)ij; Xi=1(a¥) =
Zi=1(ay)i Li=1(ad) g = Xi=1(@8) s 2j=10BY) ji = Zie=1(BY) ji; Lj=1(£6) ji = Zi=1(BS) j1:
Ti=1W8)i = Zim1 (v 8 s Bi=1(@By)ijie = Ej=1(aBy)ij = Ex=1(aBY)ijic: Zi=1(aBd) i =
Zi=1(@B8) i = Xi=1(@B8) 15 Xj=1(BYE) jra = Xie=1(BY8) jiit = Li=1(BY8) i+ Xi=1(a¥8) jyq =
Ti=1(ay®)ixr = Xi=1(a¥y®)ir; Di=1(aBYB)ijit = X j=1(a@BYE) ijit = Ti=1(aBYE)iji1 =
Zi=1(aBy8) i

Based on the model used is a fixed model, EMS will be determined in advance as a step to
determine the F-count

Table 6. EMS Table for CRF-2222 Design

ENS
fbeds?y, —

redfss —
thedyn
radfle
rachn
rahfien

ABCD
R/ABCD

g
Q99999 aaaqaqaqan
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Based on the EMS that has been found, F_0 can be determined based on the arrows depicted in
the table. The arrow rule is to find the similarity of the formula that is owned by the factor or interaction
of the factor with the error (by assuming there is no final formula). Based on the EMS table, there are
15 arrows found. This shows there are 15 F_0 formulas that appear at the same time explaining there
are 15 hypotheses that are ready to be tested in the design. The form of the hypothesis tested in the
design of the four factors in a completely randomized design is as follows:

The main effect of factors A:
Hg:aq = -+ = g = 0 (factor A has no effect)
Hy: There is at least a pair { with a; # 0

The main effect of factor B:
Hy:aq = +-» = ap = 0 (factor B has no effect)
Hy: There is at least a pair j with a; # 0

The main effect ot factor C:
Hg o = +-» = a, = 0 (factor C has no effect)
Hy: There is at least a pair k with a; # 0

The main effect of factor D:
Hg:aq = +» = ag = 0 (factor D has no effect)
Hy: There is at least a pair [ with a; # 0

The simple effect (interaction) factor A to factor B:
Hy afyq = afy; = - = af,; = 0 (The interaction of factor A with B factor has no effect)
Hy: There is at least a pair (i, j) with af;; # 0

The simple effect (interaction) factor A to factor C:
Hy ay,, = ay;; = - = ay,, = 0 (The interaction of factor A with C factor has no effect)
Hy: P There is at least a pair g (i, k) with ayy, # 0

The simple effect (interaction) factor A to factor D:
Hy a7 = aby3 = - = ad = 0 (The interaction of factor A with D factor has no effect)
Hy: There is at least a pair (i,1) with ad; # 0

The simple effect (interaction) factor B to factor C:
Hy: By11 = BY12 = * = BYae = 0 (The interaction of factor B with C factor has no effect)
Hy: There is at least a pair (j, k) with By # 0

The simple effect (interaction) factor B to factor D:
Hg:B811 = f613 = -+ = B84 = 0 (The interaction of factor B with D factor has no effect)
Hy: There is at least a pair(j, ) with 88; # 0

The simple effect (interaction) factor C to factor D:
Hy:yd11 = y813 = - = y8,, = 0 (The interaction of factor C with D factor has no effect)
H;: There is at least a pair (k,[) with y8,,; = 0

The simple effect (interaction) factor A, factor B to factor C:
Hy:afy111 = afy112 = - = af¥ape = 0 (The interaction of factor A, factor B, with C factor
has no effect)
Hy: There is at least a pair(f, j, k) with afy;j # 0

The simple effect (interaction)) factor A, factor B to factor D:
Hy afd 11 = afidy1y = = afdgpe. = 0 (The interaction of factor A, factor B, with D factor
has no effect)
Hy: There is at least a pair(i, j, [) with aB8;; # 0

The simple effect (interaction) factor B, factor C to factor D:
Hy: By 6111 = ByS8i112 = »* = BY8ape = 0 (The interaction of factor B, factor C, with D factor
has no effect)
Hy: There is at least a pair (j, k, 1) with By&j; #+ 0

The simple effect (interaction) factor A, factor C to factor D:
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Hy ayb111 = aydi1z = =+ = ay8qp. = 0 (The interaction of factor A, factor C, with D factor
has no effect)
H,: There is at least a pa][ i, k, [) with aydy, # 0

The simple effect (interaction) factor A, factor B, factor C to factor D:
Hy:afydi111 = afydii112 = - = aBydgpca = 0 (The interaction of factor A, factor B, factor
C, with factor D has no effect)
Hy: There is at least a pair (i, j, k, I) with afy8;j,; # 0

Table 7. ANOV A Table for CRF-2222 Design

Degree of Swm of
SV & : Square Mean Square (MS) F Frabie
Freegam (Df)
(5S)
A a-1 554 _ 554 _ MsA Fy B[R/ ABCD)
MSA =79 FUA) = 31sp7aBcp ﬁ
B bh-1 558 _ 3sB - KTE Foanimy;anir/anco)
MSB =51 F&) = MSR/ABCD
] c—-1 S5¢ _ 5sC __ KTC Foanic)an(r/ABcD)
MSC =21 F(©) = isryanco
D d—1 55D S5D MSD Fy-ab(pybir/ ABCD)
MSD =91 F(D) = 375p/aBcD
AB (a—-1)(b-1) SS5AB MSAB = SSAB F(AB) = MSAB Fyapianyanir) asco)
a-Db-1) MSR/ABCD
AC (a=1)}c-1 SSAC SSAC MSAC Fo b acyan v/ anco)
PN FAC) = ———
MSAC= D= (C) = 35k ABCD
AD (a—1)(d—-1) S5AD _ 554D __ MsaAD Fa gt anir) anco)
MSAB = o ha—1n FAD) = yer aBeD ﬁb
BC b-1)ec-1) SSBC _ SSBC F(BC) = MSBC Fonmeyan e, ancr)
MSBC =& —D(c—1) (BC) = isr;aBCD
BD (h—1)(d — 1) SSBD _ SSED _ MSBD Fadb{(BD):ab(R/ ABCD)
MSBD = @1 F(BD) = 35k aBCD
cD (e—1)(d—-1) S5CD MSCD = SSCD F(cD) = MSCD Fyan(coyanir) asco)
3 c-—Dd-1) MSR/ABCD
ABC a—-1)b-1) SSABC - SSABC _ _ MSABC Foaib (4 poy.an Ry aBcn)
-1 SABC_(a—l)(b— Dic—1) FUABC) = §sR/ABCD
ABD (a-1)(b-1) SSABD = SSABD _ MSABD Faan(ABD)abir ABCD)
-1 SAED TGE-Dh-D-1) FUABD) = epraBeD
ACD (@=1c-1 SSACD = S5ACD _ MSACD Fy b [ACD):db (RS ABCD)
d-1) LR S §] 3 SCESY] F(ACD) = 4rep B D
BCD Bb-1)c-1) SSBCD _ SSBCD _ _MsBCD Foabmen):av(r/ ABcD)
-1 E\CD “h-De-De-D F(BCD) = 4rep B D
ABCD (@a-1)(b—1) SSABCD MSABCD F(ABCD) Fu-anaBCD):AbiR/ABCD)
c-1)d-1) - SSABCD __MSABCD
TG-Dhb-Dc-D@d-1) = MSR/ABCD
R (r — 1abed SSR{ABCD S| cD
MSR/ABCD = —————
[ABCD / (r — Dabcd
Total abedr—1
Based on the df found, the formula can be developed to complete this design.
Table 8. Completely ANOVA Table for CRF-2222 Design
S8 Df
FK 1 Y
" abcdr
554 a—1 . v..r v.?
a—-1= ) —————
E bedr  abedr
5sB b-1 v; 2 v ?
b_1=z g Y
acdr abedr
S8C c—1

R LT
emi= Z abdr  abedr
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S5D d—1 v, v
d—1= Z £ Y
abcr  abedr

SSAB (a—1)(b-1) i 2 y 2
b — —b+1—zz Z Z — ==
¢ “ .:dr bcdr acdr abcdr
SSAC  (a—-1)(c—1) . vt v.?
ar-—a—c+l= ZZ bdr bedr _Z abdr abcdr
SSAD  (a—D(d-1) v..2 v.hov?
d- _d+1_zz _Z Ly e
¢ “ ber bedr abcr  abcdr
SSBC (b-1(c—-1)
b"_b_”l‘zz adr Zacdr Zabdr abcdr
SSBD (b-1)d-1) Y”
bd—b—-d+1= —
Z Z acr E acdr abcr abcdr

SSCD (c—1)d-1) Y_“
Ed_c_d-'—l_zzrqbr Zabdr Zabcr abcdr

2
S5ABC (-1 abr:—aé—ac—bc+a+b+c—1=ZZZ—yf:;' —ZZ%—ZZ%—
¢-e-1 Yot v * v,.2 Y v.?
ZZ adr +Zbcdr Z::u:‘ctr Zmiabcdr
2 2 2
SSABD  (a—1) abd—gh—ad—bd+a+b+d—1=FF 3 _yy¥i__gylu’
(b— 1)(d— 1) cr cdr ber
L ATRRNETS (RN A vat_v®
ZZ acr +Zbcdr+zacdr+zabcr abedr
2
SSACD (a—-1) ar:d—:a—ad—cd+a+c+d—1:):zzyz: _Zzy;;r Zzy“ B
e-hHd-1 Vil | Vi® oYl eva? v’
ZZ abr Z bcdr+zabdr+zabcr_abcdr
ssBeb - (b-1) bca—bc—bd—ca+b+c+d—1=zzzy‘:‘ ZZ‘L’:’, ZZV“
(c—1)d—-1) . .
Yo Y- Yl |
ZZ abr +Z acdr+z abdr +z abcr  abedr
SSABCD (a—1) abed — abc — abd —acd —bed +ab+ac+ad +bc+ bd +cd —a—b—c—
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*where FK is Correction factor.

4. Conclusion

Based on the results of the study above can be found ANOVA Table for CRF-2222 Design for Fixed
Model. Where consists of 16 of SV, 16 of df, 16 of SS, 16 of MS, 16 of EMS, 15 of F_0, and 15 of table

F.
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