PROPOSED NONPARAMETRIC TESTS FOR THE UMBRELLA ALTERNATIVE IN A

MIXED DESIGN TESTING FOR LOCATION AND LOCATION-SCALE

A Dissertation
Submitted to the Graduate Faculty
of the
North Dakota State University
of Agriculture and Applied Science

By

Eid Sadun Alotaibi

In Partial Fulfillment of the Requirements
for the Degree of
DOCTOR OF PHILOSOPHY

Major Department:
Statistics

July 2022

Fargo, North Dakota



North Dakota State University
Graduate School

Title

PROPOSED NONPARAMETRIC TESTS FOR THE UMBRELLA
ALTERNATIVE IN A MIXED DESIGN TESTING FOR LOCATION
AND LOCATION-SCALE

By

Eid Sadun Alotaibi

The Supervisory Committee certifies that this disquisition complies with
North Dakota State University’s regulations and meets the accepted

standards for the degree of

DOCTOR OF PHILOSOPHY

SUPERVISORY COMMITTEE:

Dr. Rhonda Magel

Chair

Dr. Ronald Degges

Dr. Simone Ludwig

Mr. Curt Doetkott

Approved:

07/27/2022 Dr. Rhonda Magel

Date Department Chair



ABSTRACT

Researchers sometimes use the umbrella alternative when testing for differences in
treatment effects, where the parameters increase up to a point and decrease after that point.
Sometimes different treatment effects may result in changes to location parameters only, to scale
parameters only, or to both. In this study, we considered tests for three distinct scenarios; the
tests in each scenario were compared based on estimated power for the different underlying
distributions and on different known umbrella peaks that were based on 3, 4, or 5 populations.
For all three scenarios, recommendations for which test was better will be given in a variety of
cases.

In scenario one, this research investigates existing test statistics proposed by Magel et al.
(2010) for detecting umbrella alternatives when the peak is known, and the underlying design
consists of a completely randomized design (CRD) and randomized complete block design
(RCBD). We investigate the powers of the tests compared to each other when testing for location
in this design when the variance of the CRD portion is 2, 4, and 9 times larger than the variance
of the RCBD portion. Three underlying distributions, a variety of location shifts, and different
ratios between the sample size in the CRD portion compared to the number of blocks in the
RCBD portion are considered.

In the second scenario, three nonparametric tests are proposed for a CRD design with k
populations to test for the umbrella alternative with known peak, p, for both location and scale
parameters. A simulation study was implemented to see if the proposed tests maintained their
significance levels. Also, the tests proposed were compared based on estimated powers for sample

sizes of 15 and a variety of location and scale shifts.



In the third scenario, we proposed nonparametric test statistics to test for an umbrella
pattern testing for location and scale for a mixed design. Powers were estimated for different
ratios of sample size in the CRD to the number of blocks in the RCBD and equal variance ratios

between a CRD and a RCBD, as well as changes in the location and scale parameters.
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CHAPTER 1. INTRODUCTION

Nonparametric methods are generally used in many fields, including biostatistics,
business, pharmaceutical statistics, psychology, and social sciences. Nonparametric tests require
few assumptions about the underlying populations from which the data are obtained. For many
nonparametric tests, it is assumed that the underlying distributions are of the same type, but
differ in location or scale only, or possibly both. In our study, we wanted to compare the control
population with various levels of treatment populations. It can be assumed that there is one
treatment but at various levels and that the treatment may have a good effect up to a point. In that
case, we should see increasing effects up to a certain level of the treatment and then decreasing
effects. Namely, if the treatment helps at all, may be good up to a point, but could cause harmful
effects if it increases too much. So, the expectation is that the treatment effects follow an
umbrella alternative if the treatment does help. However, in comparing the control versus various
levels of treatment, it is possible that the treatment levels may only result in changes to the
location parameters. It is also possible that the treatment may result in changes to the scale
parameters or a change to both location and scale parameters.

In this study, we wanted to consider two hypothesis tests: one test for location parameters
as in equation (1.1) and one test for location and scale parameters as in equation (1.2). The null
hypothesis test for location parameters was:

Horpy = o = =+ = Wy
against the alternative
Hoiply Spp S - S pp 1 Sy 2 flpyq 200 2 i (1.1)

with at least one strict inequality, where u, ..., uy are the location parameters of the populations.



The value, p, is called the turning point or the peak of the umbrella. It is believed that on one side
of the peak, the parameters are nondecreasing, and on the other side of the peak, the parameters
are nonincreasing.

The null hypothesis test for location and scale parameters was:

Hy:py ==y and Hy:0p =+ = 0y
against the alternative umbrella
Hpipy Sppy < Spp=--2pugand Hyiop <0, < <0, 2 20y 1.2)

with at least one inequality strict, where y; and g; represent the location and scale parameters,
respectively, for it" population. The value, p, is called the turning point or the peak of the umbrella.
1.1. Design Type

The two types of designs were the completely randomized design (CRD) design and a
mixed design of the CRD and the randomized complete block design (RCBD).
1.1.1. Scenario One

In the first scenario, the test statistic was testing for location parameters in a mixed
design consisting of a CRD and a RCBD; the null and alternative hypothesis was given in (1.1).
Our objectives were to extend the work of Magel et al (Magel et al, 2010) to consider cases in
which the variance of the CRD is greater than the variance of the RCBD and to ascertain whether
the results change as to which test does better as the variance ratio between the CRD and RCBD
increases. The test statistics were combinations of the Mack-Wolfe test statistic (Mack-Wolfe,
1981) for a CRD and the Kim-Kim test statistic (Kim-Kim, 1992) for the RCBD. In the case of
Magel et al. (2010), all power estimates between the two test statistics were made when the error
variance in the RCBD portion was equal to the error variance in the CRD portion. In our

research, we wanted to examine the performance of each test when the error variance for the



CRD was larger than the error variance for the RCBD. We considered cases when the ratio of
CRD error variance to the RCBD error variance, referred to as CR ratio, was two, four, and nine.
Powers were estimated for both tests when the sample size ratio in the CRD portion compared to
the number of blocks in the RCBD portion, referred to as SB Ratio, was 1/8, 1/4, 1/3,1/2, 1, 2, 3,
4, and 8. In all cases in the RCBD portion, we assumed that there was one observation per
treatment per block. We assumed equal sample sizes for all treatments in the CRD portion. The
SB Ratio was the sample size in CRD to the number of blocks in the RCBD, while the CR Ratio
was the CRD portion's variance to the RCBD portion's variance.
1.1.2. Scenario Two

In the second scenario, we developed test statistics for location and scale parameters in a
CRD design; the null and alternative hypotheses are given in equation (1.2). We developed tests
for these since tests did not exist for these hypotheses under a CRD design as given in equation
(1.2). Powers were estimated for three situations. The first situation considered was when the
location parameters were different and scale parameters were equal. The second situation
considered was when the location parameters were equal and scale parameters were different.
The last situation considered was when the location and scale parameters were both different.
We estimated the type 1 errors for the tests developed in the second scenario, and we estimated
and compare the powers among the three proposed tests.
1.1.3. Scenario Three

In scenario three, test statistics were developed for testing differences in location or scale
parameters in a mixed design consisting of a completely randomized design (CRD) and a
randomized complete block design (RCBD); the null and alternative hypotheses are given in

equation (1.2). We developed tests for these since tests did not exist for this hypothesis under a



mixed design of a CRD and a RCBD. The new proposed test statistics were compared on the
basis of estimated powers for varies values for the CR ratio (error variances of CRD / error
variances of RCBD) and the SB ratio (sample size in CRD to number of blocks in RCBD) under
a mixed design of CRD and RCBD. Different types of changes in the parameters were
considered to see if these would impact the results as to which test statistics had greater power.
Also, the SB Ratio considered were 1/2, 1, 2. A sample size of 12 is used to test for location
parameters, and we subsample that into subsamples of three observations per subsample on
testing the scale parameters sample sizes. We compared powers when just the location
parameters changed, when just the scale parameters changed, and then when both scale and
location parameters changed. In all cases in the RCBD portion, we assumed that three
observations per treatment per block.

In the following chapters, we present in Chapter 2 the literature review on nonparametric
statistics tests for one design and mixed design under a variety of alternative hypotheses. In
Chapter 3, we introduce the proposed test statistics under the umbrella hypothesis for known
peaks. In Chapter 4, we provide an example to show how the new proposed tests in scenario two
are calculated. Details of the simulation study are given in Chapter 5. In Chapter 6, we present

the results of the simulation study. Lastly, the conclusion is in Chapter 7.
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CHAPTER 2. LITERATURE REVIEW
2.1. Tests for Location Based on Independent Samples
2.1.1. Mann-Whitney
The main goal of the Mann-Whitney (MW) test statistic is to test for differences in
population location parameters between two treatment effects (Mann-Whitney, 1947). The null
and alternative hypothesis are given below:
Ho: iy =y VS Hitpy # ppor Hyt py <pp orHy: py >y,
Where, ; is the location parameter of the i*" population. Let X5, .., X,,, represent a random
sample of any m from the first population and let X, .., X,, represent a random sample of any n
from the second population. This procedure does assume two independent samples. We assume
that the two populations differ in location only, if at all.
The U-statistic of Mann-Whitney test statistic can be obtained as follows:
Uiz = ?ilZ;'l:lS(Xi' Y]) (2.1)
1, if X;<Y,
with S(X;,Y)) =
0, otherwise.

The Mann and Whitney test statistic counts the number of the pairs in which the observation

from the first sample is smaller.

(2.2)
Where:

W =351 R(Y)
W is the Wilcoxon (Wilcoxon, 1945) two sample rank sum test statistics and R(Y;) denotes the
rank of Y; in the joint ranking of m +n X’s and Y’s. Namely, every observation in the first

sample is paired with an observation in the second sample. Under the H,, the test statistic (W)
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d mn (N+1)

has an asymptotic normal distribution with a mean and variance of % and —

respectively, where N = m + n.
2.1.2. Fligner-Wolfe

The Fligner and Wolfe test statistic (FW) (Fligner-Wolfe, 1982) is a test to determine if at
least one of the treatment location parameters is larger than the control. There are k independent
samples with i = 1 denoting the control sample and the remaining 2 < i < k indicating treatment
samples. The null hypothesis and alternative hypothesis are given below:

Hy:py = Uy = -+ = Uy, VEIsus
Hy:pq < [uy, ..., 1] with at least one strict inequality. (2.3)
where y; is the location parameter if the i** population with i = 1,2,...,k and Kk is the total
number of populations. Population one is the control (i = 1) and the remaining k — 1
populations are the combined treatment population.

To compute the FW test statistic as given in equation (2.4), we merge and subsequently
rank all the observation from smallest to largest. Letting r;; denote the rank of observation X;; in
this joint ranking, where i = 1, 2,...,k, j = 1,2,...,n;, n; be the number of observations in each
treatment, k be the number of treatments. The Fligner—Wolfe test statistic FW is then the sum of

these joint ranks for the noncontrol treatments.

kK 1
T1 = FW = Z Z rij
i=2 j=1
(2.4)
Under the null distribution, the expected and variance value of FIW are outlined below.
E(Ty) = Eo(FW) = 22 and var (1y) = vary(FW) = {0 (2.5)



where, n. is the number of observations in the control population, and n, the number of
observations in the remaining k — 1 treatment populations n, = N — n.. The standardized version

of Fligner-Wolfe test FW* is stated below:

_ FW—Eo(FW)

FW Jvarg(Fw)

(2.6)

The null hypothesis is rejected when FW™ > z, at the a level of significance where z,, is the (1-
«) 100% of the standard normal distribution.
2.1.3. Jonckheere Terpstra (JT)

Jonckheere and Terpstra (Jonckheere, 1954), (Terpstra, 1952) were among the first
nonparametric test used to propose a nondecreasing, ordered alternative for location parameters
in the k-sample case where the design is a complete randomized design (CRD). Their test is
appropriate to test for nondecreasing effects between the location parameters. The null
hypothesis is that all location parameters are equal, and the alternative hypothesis is that all
nondecreasing with at least one strict inequality. To use the Jonckheere and Terpstra test, the
samples must be independent, it is assumed drawn from a continuous population and the
populations differ in location only, if at all.

The null and alternative hypotheses are as follows:

Hoipy = pp = =+ = Uy
Versus
Hoipg < pp <o < iy with at least one strict inequality,
where y; is the location parameter of the i* population.

The Jonckheere and Terpstra test statistic, /T is the sum of these k(k — 1)/2 Mann-
Whitney counts, given in equation (2.7):

JT = Zi‘cz_ll ?=i+1 Uij (2.7)
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where U;; is the U-statistic of Mann-Whitney, and U;; is defined as the number of pairs of
observation (X4, Xjp) in which X, is less than X;,,. Here, X;, is the a'™ observation in it
treatment sample, a =1, 2, ..., n; and Xj;, is the b*™" observation in j*" treatment sample, b =1, 2,
..., n; . Under the null hypothesis, H, the JT statistic follows an asymptotic normal distribution
with expected value and variance given in equation (2.8)

k-1 k
nmn; NZ2— Yk p?
fom = S N T

i=1 j=i+1

N2(2N+3)- 3K n?(2n;+3)

vary(JT) = s

(2.8)
where N = ¥¥ . n; and where n; denotes the sample size of the i** treatment, and n; denotes

the sample size of the j¢" treatment.

The standardized version of the test statistic (JT') is given by

_ JT-E(JT)
4 = Fraragm (29)

Z;r has shown an asymptotically standard normal distribution under Hy. The null
hypothesis is rejected if Z;r > z.
2.1.4. Mack-Wolfe

The Mack-Wolfe test statistic was designed for umbrella alternatives as given in (1.1)
based on a CRD design (Mack-Wolfe, 1981). Their test is an extension of the Jonckheere-
Terpstra test (Jonckheere (1954) and Terpstra (1952)) to test for the umbrella alternative. The
umbrella alternative hypothesis with known, p, is given in (1.1). The test statistic, A,, for the case
of known peak p, is the sum of Mann-Whitney counts to the left of the peak (Mann-Whitney,
1947) and the reverse Mann-Whitney counts to the right of the peak. Therefore, the test

statistic A,,, has the form in equation (2.10).



Ap = X021 Y- Uuw + X0 Xh—pi1 Unu (2.10)
At a significance level of a, we reject Hy if A, > A, o, where the Mann-Whitney test statistic is
Uy - The value, U,,,, counts the number of times when the observation in sample v less then
observation in the sample u when all sets of paired observation are compared with the first entry
coming from v sample and second entry from u sample. The test statistic of Mack-Wolfe (4,) is
approximately normally distributed under H, as the number of observations increase. The

expected value and variance of A, are given in equation (2.11):

2

2y N2_yK 2
Eo(A,) = “omimmniom (2.11)

A =l 2(N{ + N3) + 3(N? + N3)
vary( p) 72 1 2 1 2

k
- Z n?(2n; + 3) —n(2n, + 3)) + 12n,N; N, — 12n2N
i=1
Where Ny = Y, n N, = . n,and N = N; + N, — n, and n,= the peak sample size.

Mack-Wolfe used the standardized test statistic A;, of the form
(2.12)

The null hypothesis is rejected if A;, > z, where z, is the upper tail value of the standard normal
distribution with a probability above this value.
2.2. Tests for Location Based on Dependent Samples
2.2.1. Wilcoxon-Signed

The Wilcoxon Signed Rank (WSR) test (Wilcoxon, 1945) is a nonparametric statistical
test that compares two paired groups. The tests essentially calculate the difference between sets

of pairs and analyze these differences to establish if they are statistically significantly different
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from one another. The base assumptions necessary to employ the rank sum test is that the data
are from the same population and are paired. The data can be measured on at least an interval
scale, and the data were chosen randomly and independently. The null hypothesis and
alternative hypothesis are written below:
Hy:pup =0
Hai:pp # 0, Hypt pup < 0, Hggi pip >0

To compute the WSR test, we must first calculate the absolute values of the differences
between the paired observations (Namely, either the first minus the second, or the second minus
the first). Second, we ordered the absolute differences from smallest to largest and then assign to
each rank the sign of the difference. Overall, the WSR test statistic could be the sum of the
positive or negative signed ranks. For the two-sided test, we generally take the smallest of those
two and reject for small values.
2.2.2. Page

Page’s test (denote to as L) (Page, 1963) is a nonparametric test designed to test
nondecreasing location parameters in a RCBD. Page’s test statistic compares the locations of
several treatment groups. The observations comprise n mutually independent blocks of size k.
The treatments must follow an ordinal scale pointing in the direction of the alternative hypothesis
which is defined prior to the research being implemented. Observations are ranked within each
block and the sum of each treatment is computed. Mentioned several assumptions for the validity
of this test, including no interaction between blocks and treatments. The hypotheses for the Page
test, L, are similar to the hypotheses stated in Jonckheere and Terpstra test where the null

hypothesis states that there are no differences among treatments, and the alternative hypothesis
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state that the treatment affects follow a nondecreasing order with at least one strict inequality.
The test statistic is

L= YF,jR (2.13)
where, R; is sum of the ranks received by the jt" treatment overall the blocks. Under H,, the
statistic L has an asymptotic normal distribution with mean and variance, bk(k + 1)?/4,
b(k® + 1)?/144(k — 1), respectively. The standardized version of the statistic L can be defined

as

_ L-[bk(k+1)%/4]
P [b(k3—k)2/144(k-1)

(2.14)

where b denotes the number of the blocks and k denotes the number of treatments. Under H,, the
statistic z, follows an asymptotic standard normal distribution (i.e., N (0,1)) and so the standard
normal can be used to obtain the critical values. The null hypothesis is rejected for large values.
2.2.3. Kim-Kim (KK)
The Kim-Kim statistic was proposed in 1992 to test for the umbrella alternative in the
RCBD layout with known peak. This statistic is an extension of the Mack-Wolfe test for the
CRD. The Kim-Kim test statistic is used on a RCBD with b as blocks and k treatments and
assumes no interaction between blocks and treatments. The Kim-Kim test statistic (A4) is the sum
of the Mack-Wolfe test statistics calculated for each block, and it is given in equation (2.15)
A=3"_ A (2.15)
where, Aj, is the Mack-Wolfe test statistic for the j** block. The value b is the number of blocks
in the RCBD, p and k are the known treatment peak level and the number of treatments,

respectively. Also, A4;,, can be calculated using equation (2.10) for each block with i=1, 2,

12



The Kim-Kim (1992) test statistic follows an asymptotic normal distribution when H, is

true. The mean and variance are given in equation (2.16)

Ey(A) = Z?=1 {{N]ZﬁNJzz _Zlenfz'i_nlzp}} (2.16)

4

b k
1
vary(4) = 5 ). {Z(Nfi #NE)+ 3V +NE) = Y mh(2m+ 3) — i (2my, + 3)
j=1 i=1

2
+ 12, Ny Ny, — 12m, N

where, n;; = sample size for it" treatment in jt"block, nj, = sample size for pt" treatment in

jttblock, Nj; = ¥P_ nj;, Njp = Xl nji, Ny = Ny + Njz — nyp, b is equal to the number of
blocks, k is equal to the number of treatments, and p = the known peak. In this research, we
consider the case when n;= 1. The expected value and variance of A when n;;= 1 are given in

equation (2.17).

b(p?+(k-p+1)%-k-1)

Eo(A) = 2
and
_b 2(p3+(k—p+1)3)+3(p2+(k—p+1)2)—5k]
van(d) =, ~5+12p(k—p+1) — 12k @17)
The standardized version of the Kim-Kim test is given in (2.18)
* A_EO(A)
AT = N, (2.18)

The null hypothesis is rejected when A* > Z,,, where Z, is the upper tail value of a standard

normal distribution with o probability above this value.
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2.3. Tests for Location Based on a Mixed Design (Independent and Dependent Samples)
2.3.1. Dubnicka, Blair, and Hettmansperger

Dubnicka et al. (Dubnicka et al, 2002) developed a rank-based nonparametric approach to
test hypotheses in a mixed, two-sample design. The mixed design was a mixture of paired data
and two independent samples. Because the design was a combination of paired data and two
independent samples, the Wilcoxon Signed-Rank (WSR) statistic (Wilcoxon, 1945) was applied
to the paired data, and the Wilcoxon and Mann-Whitney statistic (Mann-Whitney, 1947) was
applied to the independent samples. They proposed test form, T*, is given in equation (2.19):

T* =WSR + U* (2.19)

where WSR is the Wilcoxon Signed-Rank statistic and U *is the Mann-Whitney statistic test.

The mean and the variance for their test statistic under the null distribution are as follows:

Eo (T*) _ n(n4+1) + nlznz

and

nn+1)(2n+1) . niny(ny+ny+1)
24 12

vo(T") = (2.20)

The n, and n, represent sample sizes of the independent samples in the U *test statistic,
and n is the sample size of the paired data within the Wilcoxon Signed-Rank test. It is important

to note that the expected value is the sum of the mean for the Wilcoxon Signed-Rank statistic,

n(n+1)(2n+1) .

nin+1) . Likewise, = =—1is the

4

niny

given by , and the mean of the Mann-Whitney statistic,

nin, (Tll +n,+ 1)

variance of the Wilcoxon Signed-Rank statistic while is the variance of the Mann-

Whitney statistic. The standardized version of Dubnicka et al (2002) is given below:

_ T*—Eo(T")

71+
Jvarg(T*)

(2.21)
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T*is approximately normally distributed when the null hypothesis is true. We reject the null
hypothesis for large values where T+ > z,, and z, is the upper value of standard normal
distribution with « probability above it.
2.3.2. Magel, Tersptra, and Canonizado

Magel et al. (2010) proposed two test statistics for the umbrella alternative mixed design,
which consists of a completely randomized design and randomized complete block design.
(Magel et al. (2010)) had previously proposed a test for a mixed design, but for the
nondecreasing alternative). The null and alternative hypotheses are as in (1.1). The first test, 43",
given by Magel et al. (2010), consists of the standardized version of the Mack-Wolfe test statistic
Ay, for CRD given in equation (2.12), and the Kim-Kim standardized version test statistic A* for
RCBD given in equation (2.18). A" is in equation (2.22):

Ay = A, + A (2.22)

Under H,, A" will have an asymptotic normal distribution. The expected value and variance of

Ay are given in equations (2.23) and (2.24)

Eo(4;) = Eo(4;) + Eo (A7) (2.23)
and
vary(A3") = vary(4;) + varg(4) (2.24)

The standardized version of the first proposed test is given by

_ Ay —Eo(43) _ Ay -0
/varo(A;*) V2

Under H,, A**has asymptotic standard normal distribution. The null is rejected for A™>z,

A**

(2.25)
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The second test, A,™, given in Magel et al. (2010) consists of the unstandardized version of the

Mack-Wolfe test statistic for a CRD given in equation (2.10), and the Kim-Kim unstandardized

version test statistic for a RCBD given in equation (2.15). A3™ is given in equation (2.26)
A" =Ap + A (2.26)

Under H,, the expected value and variance of Ay are given in equations (2.27) and (2.28)

Eo(A;) = Eo(Ap) + Eo(A) (2.27)
and
var, (A;‘,**) = vary(Ap) + vary(A4) (2.28)

where, Eo(4p), Eo(A),vary(Ap), and var,(A) are the expected values and variances of the
Mack-Wolfe (1981) and Kim-Kim (1992) respectively. The standardized version of the second

test in Magel et al. (2010) is given in (2.29)

i —Baly”)
/varo (45™)

Under Hy, A™ has an asymptotic standard normal distribution. The null hypothesis is rejected

A = (2.29)

for large values. Magel et al. (2010) found the first test statistic A** generally had higher
estimated powers. Magel et al. (2010) only considered cases in which the CRD portion was
equal to or less than the RCBD portion and when the variance of the CRD portion was equal to
the variance of the RCBD portion.
2.3.3. Alnssyan and Magel’s

Alnssyan and Magel (Alnssyan-Magel, 2020) introduced two new test statistics to
examine the nondecreasing alternative in a mixed design consisting of a CRD portion and an
RCBD portion. The authors took random samples from three different types of underlying
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distributions. They also considered different percentages for the CRD portion and various sample
sizes. Estimated powers were based on a sort of location parameter shift. They considered three,
four, and five populations. The authors used a variety of situations: when the RCBD portion was
larger than, equal to, and smaller than the CRD portion.

In conclusion, when the differences between the last two parameters are large, the two
new test statistics performed better. Otherwise, the Magel et al. (2009) test statistics are better. In
both cases, it is better to use the combined test statistic that first standardizes the individual
statistics for the CRD and RCBD portions before adding them together.

2.3.4. Al-Thubaiti and Magel’s

Al-thubaiti and Magel (Al-thubaiti, S., & Magel, R., 2020) proposed test statistics for the
umbrella alternative mixed design for RCBD and CRD with the peak known. The authors used a
modification of the Mack-Wolfe and Kim-Kim tests to develop the two statistical techniques for
the mixed design. Through a simulation study, the proposed test statistics were compared to each
other and with an existing test. The null and alternative hypothesis was as follows:

Hy:py, = p, = -+ =y, treatments effects assumed to be equal
Versus
Hoipty S plp < < g < Uy = Upyq = -0+ = iy With at least one strict inequality,
where pug, ..., i is the location parameters for the it" population.

Al-Thubaiti and Magel added a modification to Magel et al.’s test statistics in order to

improve the test’s power. The square distance between groups was the utilized modification. The

modified Mack-Wolfe test statistic for CRD is as follows:

MMW,,;; = 3P~} X iU — DU + X B G = DPUy (2.30)
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where U;; is the Mann-Whitney statistic which is applied to observations in the it" and jth
groups.
The modified Kim-Kim test statistic for RCBD is the sum of the modified Mack-Wolfe

test over blocks, with the peak known, and is given below:
MKK = ¥5_ MMW,,; . (2.31)
The mean and the variance for the modified Mack-Wolfe test are as follows:
Eo(MMW,)) = 2 {p2(p? = 1) + (k—p + D*[(k —p + D? — 1]}
varO(MMWp”)

_npP@*-Dwp+ D +n?k—p+ D?*[(k—p+1)?*—1][n(k—p+1) +1]
- 144

3 - — —
L@ 1)(’;410)(1’c p+1) (2.32)

The standardized test statistic MMW,y;, is given below

_ MMWp—E(MMWop )

MMWyi, = JVar(MMWpp)

(2.33)

The null hypothesis is rejected if MMW,;; = z., where z, is the critical value of the upper-tail
probability for the standard normal distribution.
The mean and variance of the modified Kim-Kim test statistic for the RCBD are given
below:
Ey(MKK) = ?:1 EO(MMWspu) (2.34)
Vary(MKK) = X3, Var, (MMWspi1)

The standardized version of MKK is as follows:

MKK—E(MKK)

MKK" = JVar(MKK)

(2.35)
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MKK™ has an asymptotic standard normal distribution when H, is true. If MKK™ > z., we reject
H, at o a significant level.
2.3.4.1. Al-Thubaiti and Magel Test One
Al-thubaiti and Magel first proposed test is the combination of standardized versions of
the MMW test statistic and the MKK test statistic, and it is shown in equation (2.36):
MD; = MMW;;; + MKK* (2.36)
The standardized version of MD; is given in equation (2.37)

MDI* -

(2.37)

Under Hy,, MD," has an asymptotic standard normal distribution. If MD," > z,, we reject H, at
oca significant level.
2.3.4.2. Al-Thubaiti and Magel Test Two

Al-thubaiti and Magel second proposed test is a combination of modified versions of the
Mack-Wolfe and Kim-Kim test statistics, and it is shown in equation (2.38):

MD;; = MMW,,; + MKK (2.38)
The mean and the variance of MD,, are found as follow
Eo(MDy;) = Eg(MMWy,;) + Eo(MKK)
Vary(MDy;) = Varg(MMWy,;) + Vary(MKK)

The standardized version of M Dy, is given in equation (2.39):

_ MDy—Eo(MDyy)

I (2.39)

Under Hy, MD,;;" has an asymptotic standard normal distribution. If MD,,* > z,, we reject H, at

oa significant level.
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To summarize, the estimated type I error is around 0.05 for the proposed test statistics
and the test statistics introduced by Magel et al.(2010). When the distance between the first
parameter and the second parameter (peak) is less than or equal to the distance between the
second parameter (peak) and the third parameter, the modified test statistics generally have
higher powers for all distributions, all sample sizes, and all ratios between the RCBD portion and
the CRD portion than the unmodified test statistics which are the tests proposed by Magel et al.
The powers are all higher for the modified versions than for the unmodified versions. When the
difference between the first parameter and the second parameter (peak) is greater than the
distance between the second parameter (peak) and the third parameter, the tests proposed by
Magel et al generally have higher powers.

2.3.5. Alsuhabi and Magel’s

Alsuhabi and Magel (Alsuhabi, S., & Magel, R, 2020) proposed a test statistic for the
umbrella alternative mixed design of RCBD and CRD with the peak known. They developed two
test statistics which are a combination of modification of Mack-Wolfe and modification of Kim-
Kim tests when the data are mixture of an RCBD and a CRD. The proposed test statistics were
compared to each other and with existing tests. The null and alternative hypothesis was as
follows:

Hy:puy = pp, = -+ =y, treatment effects assumed to be equal
Versus
Hoipty S pp < < g < Hp = Upyq = o+ = iy With at least one strict inequality,

where pq, ..., i is the location parameters for the it" population.
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Alsuhabi and Magel modified an existing test statistic that was proposed by Esra and
Fikri (Esra-Fikri, 2016) in order to improve the test’s power. The distance between groups was
the utilized alteration. The modified Mack-Wolfe test statistic for CRD is given below:
mA, = X41 Ty (v — W) Uy + T8y iepi1 (U = MUy (2.40)
where U, is the Mann-Whitney statistic applied to observations in the ut*and v*" groups.
The modified Kim-Kim test statistic for RCBD is the sum of the modified Mack-Wolfe test over
blocks, with the peak known, and is given below:
mA = Y/ mAy,

mAy = X021 Xy, (v — W) Upy + T8y hpis (U = VUi } (2.41)
where mA;,, denotes the modified Mack-Wolfe test statistic of the it"block, (v — u) Ujy, is the
weighted Mann and Whitney test statistic applied to the observations in cell (i, u) and (i, v), k is
the number of treatments, p is the known peak and the number of blocks is b. At a level of
significance, we reject H, for the large value of mA. When the sample sizes for each treatment
per block are equal to one (n;,=---=n,;,=n = 1) and under the null hypothesis that all population

means are equal. The mean and the variance for the modified Mack-Wolfe test are as follows:

Eo(may) = 2 (P4 + (<) (2.42)

n?p?(@?—VDmp+ D) +n¥k—p+1D?[(k—p+1)?—1][ntk—p+1) +1]
144

var, (mAp) =

N n’p(p - Dk —p)(k—p+1)
24

The standardized test statistic, mAy, of Modified Mack-Wolfe test the form is given below

mAp—E(mAp)

JVar(map) (2.43)

*
mAp—
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The null hypothesis is rejected if mA;, > z,, where z, is the critical value for the upper-tail
probability of the standard normal distribution.

The mean and variance of the modified Kim-Kim test statistic for the RCBD are given

below:
Eotma) = T2 107 + (57D
b 202 _ _ ) B - ~
vary(mA) = Z{p @ -De+D+k-p+ 1)153: p+1D?-1lk—p+D+1]

p(p-1)(k—p)(k—p+1)
— } (2.44)
The standardized test statistic, mA*, of Modified Kim-Kim the form is given below
« _ MA—E(mA)
mA* = e (2.45)

The null hypothesis is rejected if mA* > z, where z.is the critical value for the upper-tail
probability of the standard normal distribution.

The first test of Alsuhabi and Magel is the standardized combined versions of the
Modified Mack-Wolfe test statistic and the Modified Kim-Kim test statistic, and it is shown in
equation (2.46):

mAy" = mAy, + mA” (2.46)
The standardized version of mA,™ is given in equation (2.47):

mAy -0

mA=\/E

(2.47)

Under H,, the mA™ has an asymptotic standard normal distribution. If mA™ > z,we reject H, at

o a significant level.
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The second test of Alsuhabi and Magel is the combination of the unstandardized
modified versions of the Mack-Wolfe and Kim-Kim test statistics, and it is shown in equation
(2.48):

mAL,”" =mA, + mA . (2.48)
The mean and the variance of mAy"™ are as follow:
Ey(mAy™) = Eq(mA,) + Eo(mA)
Vary(mA,™) = Vary(mA,) + Vary(mA)

The standardized version of mA™* is given in equation (2.49):

MA}*—Eo(mAy™)
/Varo (mAay™)

Under Hy, mA™* has an asymptotic standard normal distribution. If mA™* > z, we reject H, at

mA™* = (2.49)

o a significant level.

Alsuhabi and Magel found that the proposed test in equation (2.47) is generally better
than the proposed test in equation (2.49). When the study is comprised of four treatments with a
known peak at the second population, the tests were modified by them have more power than
Magel et al’s in the following situations: there is about the same difference between the peak
parameter and the parameters on either side of the peak parameter, or there is a smaller
difference between the parameter before the peak and the peak parameter than there is between
the parameter after the peak and the peak parameter.
2.3.6. Olet’s

Olet (2014) developed test statistics for a simple alternative design in a mixed design that

had an RCBD portion and a CRD portion. She conducted the proposed test statistics under five
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conditions, change the ratio between the RCBD portion and CRD portion. The null and
alternative hypothesis was used as given below:
Ho:py = pp =+ = iy,

Versus

Hy:pq < [Hg) o) U] (at least one inequality is strict)
The test statistics comprised 1) Olet (2014) first proposed test statistic (Approach 1) was the sum
of the unstandardized, modified Fligner-Wolfe value (T;) obtained using equation (2.4), and the
unstandardized, modified Page value (T,) obtained equation (2.13). Olet (2014) first proposed

test is given below:

_ T1+T-E(T1+Ty)

L1 - Jvar(Ty)+var(T)

(2.50)

2) Olet (2014) second proposed test statistic (L,) was the sum of the standardized, modified
Fligner-Wolfe value (T,) obtained using equation (2.6), and the standardized, modified Page

value (T,) obtained equation (2.14). The standardized, modified Fligner-Wolfe test statistics is

given by
_ T1—E(Ty)
Z, = N (2.51)
Similarly, Page’s standardized, modified test statistics is given by
_ T,—E(Ty)
2 = \/F(Tz) . (252)
Olet (2014) second proposed test (Approach Il), L, is given below:
L, = % (2.53)

The asymptotic distribution for the test was used, and the null hypothesis was rejected for a large
value, that is, L, > z., where z, is (1—x)100% of the standard normal distribution. z, =
1.645 if the test is performed at the 5% level of significance.
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In conclusion, the simulation study results show that standardized first test (Approach I1)
had the highest powers when the CRD variance was greater than the RCBD variance. Likewise,
when the variance of the CRD portion was equal to the variance in the RCBD portion, Approach
Il exhibited higher power.

2.4. Tests for Variance Based on Independent Samples
2.4.1. Moses

Moses (Moses, 1963) proposed a nonparametric test that was intended to test for the

equality of variances in two populations. The null and alternative hypotheses are as follows:
Hy:0,=0, (2.54)
Hyq: 04 # 05, Hyppi04 < 0y, Hygzi 04> 0y

In order to calculate the test statistic for the Moses test, the first and second samples are
divided into m,; and m, subsamples of equal size, q. For each of the first m; subsets, the sample
mean is calculated; the distance between each observation and the sample mean is found and
then squared for each of the subsets. These squared values are then added together. The values
of C4, C,, ..., C,yq are used to denote the sum of the squared values for each of the m; subsets in
the first sample. The values of D4, D, , ..., D,,,» denote the sum of the squared values for each of
the m, subsets in the second sample.

Next, the Mann-Whitney test (Mann and Whitney, 1947) is applied. The m; C’s and the
m, D’s are combined. Following this step, all observations in the combined set are ranked from
smallest to largest. The ranks of the observations from the m, D’s are then added together. The
Moses test statistic (M) is this sum and is given in (2.55).

M= Y"2 R(D)) (2.55)

The standardized version of the Moses test is given by
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_ M-Ey(M)

Jvarg(M)

Eo(M) ES mz(ml + mz + 1)/2

M (2.56)

varyg(M) = mym,(my; + m, + 1)/12
The asymptotic null distribution of M* is the standard normal distribution.
2.4.2. Ansari-Bradley
The Ansari-Bradley test (Ansari-Bradley, 1960) is a nonparametric test designed to test for
equality of variances based on two independent random samples. In calculating the Ansari-Bradley
test, all the observations from the two samples will be combined. The combined set of n; + n,=N
observations will be arranged in order from smallest to largest. The ranks will be assigned to the
ordered observations as follows:
e The smallest observation and the largest observation will each be given a rank of 1
e The second smallest observation and the second largest observation will each be given a
rank of 2
The ordered observations will continue to be ranked in the same way until all observations have
been assigned a rank. At this point R; will be the rank of i observation in the first sample in the
set of ranks. The test statistic Ansari-Bradley (AB) is the sum of the ranks of all observations in
the first sample:
AB =Y R; (2.57)

The standardized version of Ansari-Bradley test is:

« _ AB—Ey(AB)
AB* = Toore(aD) (2.58)
If N=n, + n, is an even number:
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varO(AB) — {nlnz(N+2)(N—2)}

48(N-1)

If N=n, + n, is an odd integer:

N+1)2
Eo(AB) =10
2
vary(AB) = {"1"2(’\; ;11\])2(3+1v )}

The asymptotic null distribution of AB* is the standard normal distribution.
2.5. Tests for Location and Variance Based on Independent Samples
2.5.1. Lepage’s
Lepage’s test (Lepage, 1971) is a nonparametric tool that tests for the two-sample
location-scale problem. Lepage’s aim is to determine if there is a difference for either the
location or scale parameters: u, and u,, or o, and o, The Lepage’s test consists of the Mann-
Whitney test (Mann and Whitney, 1947) and the Ansari-Bradley test (Ansari and Bradley, 1960).
The Mann-Whitney test is used to detect location changes while the Ansari-Bradley test is
utilized to detect scale changes. The null and alternative hypotheses are as follows:
Ho:py = pp and 01= 0,
Hg: pq # uy andlor oy # oy
The test statistic for Lepage is given in equation. (2.59):

(MW—Eo(MW)]?* | [(AB—Eo(AB)]?
vary(Mw) vary(AB)

Lepage = = (MW*)? + (AB*)? (2.59)

The Lepage test has a chi-square distribution with two degrees of freedom under the null
hypothesis. The null hypothesis, Hy, is rejected if Lepage > x2 ., Where x5 , is the upper-

percentile points of the chi-square distribution with two degrees of freedom.
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2.5.2. Alsubie and Magel’s

Alsubie and Magel (Alsubie, A., & Magel, R, 2020a), two nonparametric tests were
proposed to test the impact when the change in location and scale parameters occurred for the
simple tree alternative. The simulation study was executed to specify how well the proposed tests
preserve their significance levels. Under various conditions for three and four populations,
powers were estimated for the proposed tests. The authors used three different kinds of variable
parameters vectors which considered, within each vector, a location and a scale parameter. The
first type of parameters vectors had different location parameters and equal scale parameters. The
second type had different scale parameters and equal location parameters, and the third type had
different location and scale parameters. The null and alternative hypothesis test is given below:

Hotply = plp = =+ = Uy,
Hy: 04 = 0y = -+ = 0y, VEIsus
Hotpy < [, o, pi] and
H,:0q1 < [0y, ..., 0% ] (at least one inequality is strict) (2.60)

The Fligner and Wolfe test statistic is as given in equation (2.4), and the expected value

and variance of FW under the null distribution are given in equation (2.5).

The standardized Fligner and Wolfe test statistic is given by

— T,—E(Ty)

Zy Jvar(T)'

(2.61)

Similarly, the (Ansari-Bradley, 1960) AB test statistic is the sum of the ranks for all observations
in the control sample:

T,: AB = Y R; (2.62)
If N=n, + n; is an even number,

nc(N+2)

E(T,): Eo(AB) = (2.63)
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e (N+2)(N—2
var(T,): vary(AB) = {%} (2.64)

If N=n, + n; is an odd integer,

E(T,): Eo(AB) = 202" (2.65)
var(T,): vary(AB) = {ncnt(l\;;jv)z(ngNz)} (2.66)

Where, it will be assumed that there is a sample of size n,. from the control population and a sample
size n, of the combined treatment populations.

The standardized, modified Ansari-Bradley test statistic is given by

— T,—E(T)

Z2 Jvar(Ty) '

(2.67)

Alsubie and Magel’s first proposed test, L,, is the sum of the standardized test statistic for two
tests. The first test is the Fligner-Wolfe test statistic (T;), and the second one is the modified

Ansari-Bradley test statistic (T5,).

L, = Z%ZZ (2.68)

Alsubie and Magel’s second proposed test is given by

_ T1+Tp—E(T1+T3)

L, = Jvar(T)+var(Ty)

(2.69)

When the null hypothesis is true, the asymptotic distribution of L, is also a standard normal
distribution.

The overall conclusion is that L, has the highest powers when the change is only for the
location parameters. When the change is only with the scale parameters, L, has the highest
powers. When both the location and scale parameters are different, the test statistic with higher
power is depending on the underlying distribution. For both the normal distribution and the t-

distribution with three degrees of freedom (symmetric distributions), L, has higher power while
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L, has higher power for the exponential distribution (skewed). If the sampling distribution is
assumed to be approximately symmetric, L, is recommended to test for both an increasing
change in the location and/or scale when treatments are applied. L, has lower powers if only the
locations (means) are different, but in the other two cases, the power is higher. If the underlying
distribution is expected to be relatively skewed, then L, is the recommended test statistic to
examine both increasing changes with the location and the scale when treatments are applied.
2.5.3. Alsubie and Magel’s

Alsubie and Magel (Alsubie, A., & Magel, R., 2020b) proposed three nonparametric tests
to examine the change in location and scale parameters for the simple tree alternative. They used
a simulation study to specify how well the proposed tests preserve their significance levels.
Under a variety of conditions for three and four populations, powers were estimated for the
proposed tests. The authors utilized three different kinds of variable parameter vectors that
consider a location and a scale parameter within each vector. The first type of parameter vector
had different location parameters and equal scale parameters. The second type had different scale
parameters and equal location parameters, and the third type had different location and scale
parameters. The null and alternative hypothesis was used as given below:

Hotply = plp = =+ = g,
Hy: 04 = 05 = -+ = 0y, VErsus
Hg:pq < [uy, ..., ly] andlor
H,: 0y < [0y, ..., 0% ] (at least one inequality is strict)

The Modified Moses test statistic is given in equation (2.70).

Ty M =Y, (2.70)
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The modified Moses test statistic’s mean and variance are given by E (T3) and var(T3), which is
obtained by using equations (2.71).
E(T3): Eq(M) = my(my + my, + 1)/2
var(T3):vary(M) = mym,(m,; + m, + 1)/12 (2.71)
The asymptotic null distribution of M* is the standard normal distribution (Moses, 1963).

The standardized, modified Moses’s test statistic is given by

_ T3—E(T3)

Zy = (2.72)

Alsubie and Magel’s first proposed test, M, is the sum of the standardized test statistic for two
tests. The first test is Fligner and Wolfe test statistic (T, ), and the second one is the modified

Moses test statistic (T5).

M, = Zl—jf (2.73)

Alsubie and Magel’s second proposed test is given by

T1+T3—E(T1+T3)

Jvar(T)+var(T3)'

M, = (2.74)

When the null hypothesis is true, the asymptotic distribution of M, is also a standard normal
distribution.

Alsubie and Magel’s third proposed test is given by

_ Ty+3T3—E(T1+3T3)

M, Jvar(T{+3T3)

(2.75)

When the null hypothesis is true, the asymptotic distribution of M5 is also a standard normal
distribution.

The overall conclusion is that M, has the highest powers when the only change is for the
location parameters. When the change is only for the scale parameters, L, has the highest
powers. When both the location and scale parameters are different, the test statistic with higher
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powers changes, depending on the underlying distribution. For both the normal distribution and
the t-distribution with three degrees of freedom (symmetric distributions), L, has higher powers
while M, has higher powers for the exponential distribution (skewed). If the distribution that one
is sampling from is assumed to be approximately symmetric, L, is recommended to test for an
increasing change in the location and/or scale when treatments are applied. L; only has lower
powers if the locations (means) are different but do have higher powers in the other two cases. If
one expects the underlying distribution to be relatively skewed, then M, is the recommended test
statistic to measure both increasing changes in the location and scale when the treatments are

applied.
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CHAPTER 3. PROPOSED TESTS

Our research is divided into three scenarios. In the first scenario, we extend the work of
Magel et al. (2010) for the umbrella alternative based on location parameters in a mixed design.
In the second scenario, we propose three test statistics to test an umbrella alternative in a
complete randomized design (CRD) to test for location and scale parameters. Finally, in the third
scenario, we propose three test statistics to test the umbrella alternative in a mixed design of a
complete randomized design (CRD) and a randomized complete block design (RCBD) testing
for location and scale parameters.
3.1. First Scenario: Case of Umbrella Alternative Mixed Design for Location

Extending the work in Magel et al. (2010), we are investigating the powers of the two
tests proposed for umbrella alternatives with peak p known for 3 or more samples in a mixed
design (RCBD and CRD) when the variance in the CRD portion is greater than the variance in
the RCBD portion. The authors assumed equal variance for both the RCBD and CRD and we
considered different CR ratios where the ratios define as the ratio of the error variances in the
CRD to the error variance in the RCBD. We defined the SB ratios as the sample size in CRD to
the number of blocks in the RCBD and consider different SB ratios. These tests are for location
only with the hypotheses given in equation (1.1).

Magel et al (2010) proposed a test statistic, A, as given in equation (2.22), and the

standardized version, A** , for that test is given in equation (2.25). Under H,, A*™* has an
asymptotic standard normal distribution. The null hypothesis is rejected if A** > z,, where z is
the upper-tail value of the standard normal distribution with « probability above it.

The second test statistic Magel et al. (2010) proposed, Ay™, as shown in equation (2.26).

The standardized version of that statistic, A*** , is given by equation (2.29). where, Ap is the
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usual Mack-Wolfe (Mack-Wolfe, 1981) test for CRD and A is the Kim-Kim (Kim-Kim ,1992)

test for RCBD. Under H,, the expected value and variance of A,™ are the sum of the means and

variances for the Mack-Wolfe and the Kim-Kim tests. Under H,, A*** has an asymptotic standard
normal distribution. The null hypothesis is rejected for large values.
3.2. Second Scenario: Case of CRD Design Testing for Location and Scale

Mack-Wolfe (Mack-Wolfe, 1981) proposed nonparametric tests for the umbrella
alternative based on simple random samples. These tests were for cases when the peak was
known and unknown. In this research, we consider tests for the umbrella alternative for both
location and scale parameters together with the peak known. The proposed test statistics are for a
CRD design. In developing these tests, we use the Mack-Wolfe test and then use a technique
developed by Moses (Moses, 1963) to transform a scale test to a location test on different set of
data and use the Mack-Wolfe test again on this new data set.
3.2.1. Moses Mack-Wolfe Test

The Moses Mack-Wolfe test statistic for an umbrella alternative based on simple random
samples for testing scale parameters for (CRD) portion that has a null hypothesis as shown in

equation (3.1).
Hy:04y =0y = - = 0y
The alternative hypothesis is as follows:
Hyi00 <0, < <0y,_1 <0, =0p41 =+ =0y (3.2)

where at least one inequality is strict and oy, ..., g, are the scale parameters of the i samples, i

=1, 2,...,n.
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Initial sample sizes of ny, ny, ...nk are taken from the k populations. The Moses
technique is applied to this data so that a test for scale becomes a test for location by
transforming the data. To do so, each treatment sample was randomly divided into m;
subsamples of equal size, q, i = 1,2,.., k . For the m; subsets of each treatment i = 1,2,..,k,
the sample variance was calculated based on the observations in each of the m; of the subsets for
each treatment. The new data set became the m, sample variances based on subgroups from the
first treatment sample, the m, sample variances based on subgroups from the second treatment
sample, etc. The Mack-Wolfe test statistic was calculated based on this transformed set of data.

The Moses Mack-Wolfe test statistic, MA,, for this case with a known peak, p, was the
sum of the Mann-Whitney counts to the left of the peak and the reverse of the Mann-Whitney

counts to the right of the peak. Therefore, the test statistic, MA,,, had the following form.

MAp = Z:% 5:2 Uy + Z;%) Z§=p+1 Upu (3.2)

under the null hypothesis where all population variances are equal. The expected value, E, (MA,,),
and variance, var,(MA,), respectively, are given in equation (3.3), and these are derived from

the mean and variance formula for the Mack-Wolfe test given in (Mack-Wolfe, 1981).

k 2
MI+MZ-Y mi-m}

Eo(MA,) = . (3.3)
1 3 3 2 2
UaTO(MAp) = ﬁ Z(Ml + Mz) + 3(M1 + Nz)
k
- Z m?(2m; + 3) —m2(2m, + 3)) + 12m,M; M, — 12m2M
i=1
where M; = ¥7_,m, M, = - m,and M = Y, m, = My + M, — my; m; = the number of

subsamples; and m,,= the number of subsamples in the peak.
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The Moses Mack-Wolfe test statistic utilizes the standardized test statistic, M Ay, with the

formin (3.4).

MAp—E(MAp)

MAp - JvVar(MAp)

(3.4)

The null hypothesis is rejected if MA;, > z,, where z is the critical value for the upper-tail

probability of the standard normal distribution. We proposed three test statistics to test for the
umbrella alternative on location and scale parameters simultaneously in a CRD which use the
Mack-Wolfe test and the Moses Mack-Wolfe test.

3.2.2. Proposed Test One

The first proposed test for the hypothesis in (1.2), is given in equation (3.5):

Zy, = Ay + M4, (3.5)
where A3 is the standardized Mack-Wolfe test based on the original data given in equation
(2.12), and M A3, is the Moses Mack-Wolfe standardized version test of scale as given in equation
(3.4). Because MA,;, and Ay, have asymptotic standard normal distributions under H,, the
asymptotic distribution of Z; is normal with a mean of zero and a variance of 2. Therefore, the

first proposed standardized version test, T, is given below in equation (3.6):

T1: \/E

(3.6)

Under H,, T; has an asymptotic standard normal distribution. The null hypothesis is rejected
if T, = z., where z.is the upper-tail probability of the standard normal distribution with o

probability above it.
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3.2.3. Proposed Test Two
The second proposed test, Z, , for testing the hypotheses in equation (1.2) for a CRD is
given in equation (3.7):
Z,= Ap+ MAp (3.7)
where Ap is the Mack-Wolfe test (CRD) for location as given in equation (2.10), and MAp is the
Moses Mack-Wolfe test (CRD) for scale, as shown in equation (3.2). The mean and variance are

given in (3.8) and (3.9)

Eo(Z;) = Eo(Ap) + Eo(MAp) (3.8)
and
vary(Z,) = vary(Ap) + vary(MAp) (3.9)

The standardized version of the second proposed test is given in equation (3.10)

_ Z3—E(Zy)
T, = —m (3.10)

Under H,, T, has an asymptotic standard normal distribution. The null hypothesis is rejected for
large values.
3.2.4. Proposed Test Three

The weighted standardized version of the second proposed test is proposed test three

given by (3.11)

(Ap+3* MAp)—Ey(Ap+3* MAp)
Jvarg(Ap+9+ MAp)

TW, = (3.11)

Under H,, TW, has an asymptotic standard normal distribution. The null hypothesis is rejected

for large values.
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The idea behind proposing this test is that the sample sizes of the Moses Mack-Wolfe test
are smaller than the sample sizes of the Mack-Wolfe test and therefore, more weight is applied to
the Moses Mack-Wolfe test. In this study, we used subsamples of size 3 in calculating the Moses
Mack-Wolfe test and thus, reducing the sample sizes to 1/3 of the sample sizes of the original
data. Hence, a weight of 3 was applied to the Moses Mack-Wolfe test.

3.3. Third Scenario: Case of Umbrella Alternative Mixed Design Testing for Location and
Scale

In this scenario, we introduce new tests to test an umbrella alternative mixed design as
given in (1.2), at the same time, with the peak known. We consider the three tests for the mixed
design of a CRD and RCBD, we assume equal variance between the CRD portion and RCBD
portion. We will fist apply the same technique as in Moses to introduce a test for scale parameter
for the umbrella alternative by transforming the data and applying a test for location to the
transformed data.

3.3.1. Moses Kim-Kim Test

The Moses Kim-Kim test for the umbrella alternative based on simple random samples

for testing a scale for (RCBD) portion that has a null hypothesis is shown in equation (3.12):
Hy:00y =0y = - = 0y
Verses:

Hy:01 <0, S < 0p_q S 0p 2 0pyq 20 2 0 (3.12)

Initial sample sizes of ny,..... , ;. are taken from the k populations. The Moses

technique is applied to this data so that a test for scale becomes a test for location by
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transforming the data. To do so, each sample in the treatment was divided into m; subsamples of
equal size, g=3, i=1, 2, ..., k. For each m; subset of each treatment i=1, 2, ..., k, the sample
variance was calculated on the observations in each of the m; subsets for each treatment. The
new data set became the m; sample variances based on the subgroups from the first treatment
sample, the m, sample variances based on the subgroups from the second treatment sample, etc.
The Kim-Kim test statistic was calculated based on this transformed set data. The Moses Kim-
Kim test statistic, MA, for this case with a known peak, p, was the sum of the Mann-Whitney
counts to the left of the peak and the reverse of the Mann-Whitney counts to the right of the

peak. Therefore, the test statistic, MA, had the following form.

MA =32, M4y, (3.13)
v-1 P

ZZWZ >

u=1v= u=p v=p+1

where, b is the number of blocks in the RCBD, and p and k are the known treatment peak level
and the number of treatments, respectively. Also, MA;,, denotes the Moses Mack-Wolfe test
statistic of the j** block. The Ujyy and Uy, are the U statistics associated with the j th plock. In
proposing this test statistic, we assume no interaction between blocks and treatments.

The Moses Kim-Kim test statistic follows an asymptotic normal distribution when H, is
true, with the mean and variance are derived from the mean and variance formula for the Kim-

Kim test given in (Kim-Kim, 1992).

b

Ey(MA) =

{M? + M3 —
4

e -m,,}}

IIM
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b k
1
vary(MA) = ﬁz {2(M1‘31 + M1‘32) + 3(szl + MJZZ) - Z mizj(zmij + 3) - mjzp(zmjp + 3)
j=1 i=1

2

where, M; =Y m;, M, = Z{-‘zp m;, M = M; + M, —m,, b = the number of blocks, k = the
number of treatments, p = the known peak, m; = the number of subsamples, and m,,= the

number of subsamples in the peak. When m; = 1, the expected value and the variance are

reduced to the form given by

b(p?+(k-p+1)%-k-1)

Eqy(MA) = P

(3.14)

and

b
vary(MA) = 5[2(p3 +k-p+1)3)+3(pp*+(k—-p+1))—-5k-5+12p(k—p+1)

— 12k]
When H,, is true, the standardized version of the Moses Kim-Kim test has an asymptotic standard

normal distribution and is given by

_ MA-Ey(MA)

MA Jvarg(MA)

(3.15)

The null hypothesis is rejected when MA* > z., where z, is the upper-tail probability of the
standard normal distribution with oc probability above it.

In this scenario, three statistical tests are proposed to conduct a mixed-design umbrella
alternative when the peak (p) is known with a situation of 3 or more samples of mixed design

(RCBD and CRD) for the location and scale together.

40



3.3.2. Proposed Test One
The first test statistic for the hypothesis in (1.2), is given in equation (3.16):

TK, = A+ MA, + A"+ MA* (3.16)
where 4j, is the standardized Mack-Wolfe test based on the original data given in equation
(2.12), and M A3, is the Moses Mack-Wolfe standardized version test of scale as given in equation
(3.2). Also, A*is the standardized Kim-Kim test based on the original data for RCBD given in
equation (2.18), and MA* is the Moses Kim-Kim standardized version test of scale for RCBD as
given in equation (3.15). Therefore, the first proposed standardized version test, L,, is given

below in equation (3.17)

TK1—0

L1= \/Z

(3.17)

Under H,, the L, has an asymptotic standard normal distribution. The null hypothesis is rejected
if L, = z,, where z. is the critical value for the upper-tail probability of the standard normal
distribution. If the test is performed at a 5% level of significance, then z, = 1.645.
3.3.3. Proposed Test Two
The second test statistic, TK,, for testing the hypotheses in equation (1.2) is given in

equation (3.18)

TK, = A, + MA, + A+ MA (3.18)
where, Ap is the Mack-Wolfe test (CRD) for location parameters, as shown in equation (2.10),
and M Ap is the Moses Mack-Wolfe test (CRD) for scale as given in equation (3.2). Also, A is the
Kim-Kim test statistic (RCBD) for location parameters, as shown in equation (2.15), and MA is
the Moses Kim-Kim test statistic (RCBD) for scale as given in equation (3.13). The expected

value and variance of TK, are the sum of the means and variances for the Mack-Wolfe tests for
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location, the Moses Mack-Wolfe test for scale, and the Kim-Kim tests for location, and the
Moses Kim-Kim test for scale. The mean and variance are given in equations (3.19) and (3.20)
Eo(TK;) = Eo(Ap) + Eo(MAp) + Eo(A) + Eq(MA) (3.19)
and
vary(TK,) = vary(Ap) + vary(MAp) + vary(A) + vary(MA) (3.20)

The standardized version of the second proposed test is given in equation (3.21):

TKy—Eo(TK>)

LZ - Jvarg(TK3)

(3.21)

Under H,, L, has an asymptotic standard normal distribution. The null hypothesis is
rejected for large values, Z..
3.3.4. Proposed Test Three

The weighted standardized version of the second proposed test is the third proposed test
and is given in equation (3.22):

LW, = ((Ap+3*MAp )+(A+3*MA))—Eo((Ap+3+MAp ))+(A+3*MA)) (3.22)

Jvaro (Ap+9+xMAy, )+varg(A+9+MA)

Under H,, LW, has an asymptotic standard normal distribution. The null hypothesis is
rejected for large values, z.

The idea behind proposing this test is that the sample size of the Moses Kim-Kim test is
smaller than the sample size of the Kim-Kim test and therefore, more weight is applied to the
Moses Kim-Kim test. In order to find Moses Kim-Kim test, the original sample must be divided
into subsamples and the sum of the squared deviations found within each subsample. Since
subsamples of size 3 were used in this study, the sample size used for the Moses Kim-Kim test
was only 1/3 the sample size used for the Kim-Kim test. Hence, a weight of 3 was applied to the

Moses Kim-Kim test.
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CHAPTER 4. EXAMPLE

4.1. Example: Case of Umbrella Alternative CRD Design for Location and Scale

This example demonstrates how to calculate the test statistics in scenario two to test for
location and scale parameters at the same time. Sometimes different treatment effects may result
in changes to location parameters only (means), to scale parameters only (variance), or to both
location and scale parameters. Part of the data used in this example is taken from the literature in
Mack-Wolfe (1981) and the rest of it is generated to explain how to apply the proposed test
statistics. In addition, for this example we will make use of the widespread belief that the ability
to comprehend ideas and learn is an increasing function of age up to a certain point at which that
function then declines with increasing age. Then, suppose researchers would like to test to see if
the mean and the variance of the intelligence of adult males in different age ranges (or
treatments) does follow an umbrella alternative with turning point at the 20-34 year old group.
Namely, the mean and the variance of the intelligence for males is nondecreasing up to this age
group and nonincreasing after this age group with at least one strict inequality between the mean
and the variance intelligence scores. For this, the researchers used a completely randomized
design in the data and randomly assign adults males based on their ages to one of the four age
groups. In 4.1, these values are the values taken from random samples of twelve adult males
from each of four age groups. We first calculate the test statistic to test for differences in location
parameters based on the original data. We next take the same data set and transform the data by
using the Moses technique in order to test for differences in scale parameters. 4.1 contains the
original data set used to test for differences in location parameters; 4.2 contains the transformed

data set to test for differences in scale parameters.
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Table 4.1: Wechsler adult intelligence scale score.

Age Group
Adult Male 16-19 20-34 35-54 > 55
1 10.26 13.63 12.85 11.25
2 12.86 13.29 13.24 13.24
3 8.75 8.65 8.29 8.13
4 13.03 15.92 14.99 13.05
5 13.11 13.12 13.01 13.01
6 8.23 9.99 9.67 9.67
7 9.58 12.31 11.09 10.31
8 10.28 13.75 12.76 11.75
9 7.51 8.51 7.56 7.50
10 12.36 12.41 12.15 12.15
11 10.50 10.40 9.70 9.60
12 11.26 14.63 13.85 12.25
Table 4.2: The Transform Wechsler adult intelligence scale score.
Age Group
Subgroups 16-19 20-34 35-54 > 55
1 4.32 1.74 7.56 6.63
2 7.81 8.80 7.23 3.76
3 2.08 7.33 7.05 4.67
4 1.08 4.48 4.35 2.26

In this example, we supposed that there were twelve adult males participating from each

of four age groups. We hypothetically assume that 1Q is a function of age, and the average 1Q of

males is nondecreasing up to age (20-34), and then it is nonincreasing after that point with

increasing age. The intelligence of adult males was measured in the four different age ranges for

only twelve adult males on the original data, researchers also assume that the variance of the 1Q

scores of males is nonincreasing up to age 20-34 and then nondecreasing after that age. In order

to test for the scale parameter, we first need to transform the original data set using the Moses’s

technique then apply the Mack-Wolfe to test for scale parameters. To get the transformed dataset
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as in 4.2 and obtain the Mack-Wolfe test statistic for the scale parameters, the steps are as
follows; a) we divided the original data into four subgroups of three observations each; b) then
we computed the variance for each subgroup to obtain the transformed dataset (see 4.2); c) we
applied the Mack-Wolfe test statistics to the transform dataset to test for scale parameters. To
illustrate the calculation of the Moses Mack-Wolfe test statistic, assume the three observations in
the first subgroup are 10.26, 12.86, and 8.75 in age group (16-19) from the original data. The
variance for that group is equal to 4.32. In the same manner, we obtain the variances for all the
subgroups in each age group. We then apply the Mack-Wolfe test statistic on this transformed
data set. Suppose the researchers wish to test the following hypothesis:

Ho:py = pp = p3 = py and Hyioy =0, = 03 = 04

Hypg Sy =2uz = pgand Hy:op < 0, = 03 = 0y 4.2)
with at least one strict inequality. In this case, there are 4 age groups with an assumed peak at 2 if
they are different, and equal sample sizes of 12 for each treatment. To test for location
parameters, the sample size n = n; = n, =ny; =n, = 12 and the peak isp = 2. Also, N =
n+n; +n, +n3+n, =48 N, =n; +n, = 24,N, = n, + ng + n, = 36. Using equation
(2.2), the U-test statistic values for testing location are as given: U,, = 103, U3, = 86, Uy, =
102, and U,5 = 86. Using equations (2.10), (2.11), and (2.12), the Mack-Wolfe test statistic and
its expected and variance values are as followed:

Ay = Uyy 4 Usy + Uyy + Uys = 377

247 + 362 — [122 + 122 + 122 + 122 + 122] 1872 — 720
E(4,) = 7 = Z = 288

And

120960+5616— 15552—-3888+124416-82944 _ 148608
72 72

= 2064

var(4,) =
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The standardized Mack-Wolfe test statistic A5 of the form

__ A;—E(A;) _ 377-288 _

T JVar(a,) 4543 1.96

A3
To test for scale parameters, the sample sizes are m = my = m, = my = m, = 4 and
thepeakisp=2.Also, M= m+m;+my,+my3+my,=16,M; =m; + m, =8 M, =
m, + mz + my = 12. Using equation (2.2), the U-test statistics value for testing location are as
given: U;, = 13, U3, = 12, U,, = 14, and U,5 = 14. Using equations (3.2) and (3.3), the
Moses Mack-Wolfe test statistic and its expected and variance values are as follows:

MAZ == U12 + U32 + U42 + U43 = 53

82+122-[42+42+4%+42+4%]  208-80

E(MA,) = ; -

32,

And

4480+624— 704-176+4608-3072 _ 5760 _
72 72 T

var(MA,) = 80

The standardized Moses Mack-Wolfe test statistic M A5 of the form using equations (3.4) as

given below:

_ MA;-E(MA;) _ 53-32

MA; = Jvar(Ma,) ~ 894 2.35

Using equation (3.5), the value of the first proposed test for the hypothesis in (4.1), is
given in equation (4.2):

Z, = A5+ MA5=1.96 +2.35=431 (4.2)
where A3 is the standardized Mack-Wolfe test based on the original data, and M A3 is the Moses
Mack-Wolfe standardized version test of scale. Because M A and A% have asymptotic standard
normal distributions under H,, the asymptotic distribution of Z; is normal with a mean of zero
and a variance of 2. Therefore, using equation (3.6), the value of the first proposed standardized

version test, Ty, is given below in equation (4.3):
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Z;-0 _ 431-0 _

V2 V2

T, = 3.05 (4.3)

Under H,, T; has an asymptotic standard normal distribution. The null hypothesis is rejected
if T, > z,, where zis the upper-tail probability of the standard normal distribution with o
probability above it.
Using equation (3.7), the value of the second proposed test, Z, , for testing the
hypotheses in equation (4.1) for a CRD is given in equation (4.4):
Z, = A, + MA,=377+53 = 430 (4.4)
Where, A, is the Mack-Wolfe test (CRD) for location, and M A, is the Moses Mack-Wolfe test
(CRD) for scale. The mean and variance using equation (3.8) and (3.9) are given in (4.5) and
(4.6)
Eo(Z,) = Ey(A,) + Eo(MA,) = 288 4+ 32 = 320 (4.5)
and
vary(Z,) = vary(4,) + vary(MA,) = 2064 + 80 = 2144 (4.6)
The value of the standardized version of the second proposed test using equation (3.10), is given

in equation (4.7)

_ Z;-Eo(Z;) _ 430-320 _

I = Jvary(Z,) T V2144 2.38 (4-7)

Under H,, T, has an asymptotic standard normal distribution. The null hypothesis is rejected for
large values.
Using equation (3.11), the value of the weighted standardized version of the second

proposed test is proposed test three given by (4.8)

_ (A2+3% MA;)—Eo(Ay+3% MAy) _ (536)—384

™w, = Jvary(A,+9% MAy) V2784

=2.88 (4.8)
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Under H,, TW, has an asymptotic standard normal distribution. The null hypothesis is rejected
for large values.

In this example, the first proposed test statistic value, Z,, is 4.31, and the standardized
value, T, is 3.05 (p-value= 0.001). Moreover, the second proposed test statistic value, Z,, is 430
and the standardized value, T, is 2.38 (p- value=0.009). Lastly, the third proposed test statistic
value is 536 and the standardized value, TW,, is 2.88 (p- value=0.002). Clearly, all proposed test
statistics in this example reject the null hypothesis at o = 0:05 level. For this particular example,

we can see that first proposed test statistic has the lowest p-value.
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CHAPTER 5. DESCRIPTION OF SIMULATION STUDY

5.1. Introduction

A simulation study was conducted to compare the estimated powers of the tests for each
of the three scenarios under a variety of conditions. The type one errors were estimated for all the
tests to make sure and the significant levels were being maintained. The distribution type is
always the same for all populations when evaluating powers, but the parameters are changed. For
all three scenarios, powers were estimated when the observations followed three different
underlying distributions: normal, exponential and t-distribution with three degrees of freedom. It
is assumed that the peak, p, is known and the designs used are CRD design (for scenario 2) and a
mixed design consisting of a CRD and an RCBD portion (for scenario 1 and 3). Powers were
estimated for three, four, and five populations. For three populations, the peak was assumed to be
2. For four populations, the peaks considered were at the second and third populations. In the
case of five populations, the peaks considered were at the second, third and fourth populations.
For all simulations, replications of 5,000 sets of samples were used. To begin with, the alpha
levels of the tests were estimated for all different situations. The estimated alpha values were
compared to the stated alpha value which was always at 0.05 for this study. The alpha values
were estimated by counting the number of times the null hypothesis was rejected and then
dividing by 5,000. The second part of the simulation study was to compare powers of the test
statistics under various conditions. Powers were estimated by counting the number of times the
null hypothesis was rejected by each of the tests for a given situation divided by 5,000
5.2. Distribution Consideration

For all three scenarios, we implemented the simulation study in SAS version 9.4, and the

observations are assumed to follow three different underlying distributions, as mentioned earlier.
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The DO function is used to determine the sample size and the subsample to generate the random
sample data. In order to generate data from the normal distribution, exponential distribution, and
T-distribution with three degrees of freedom, respectively, the function RAND was used in SAS.
This requires the user to state the starting point “seed”. This can be done using the Call
streaminit function before using the RAND function. The syntax for this function is
Call streaminit (seed)

In this research, seed = 0 is used that instructs RAND to use the system clock. This
means each run of the code will produce a different set of data (Bailer, 2010).
5.2.1. Generate a Random Sample when Testing for Different Means Only (for Scenario 1)

The call function for the normal distribution is

F=RAND (‘Normal’, u, o)

X=F+a
where u and o are the mean (u ) and the standard deviation (o), respectively, and a was the
change location. In this study, we set initially the values of u and a to be equal to 0, and the
value of o was set to be 1. We used the above function to generate a single stream of random
numbers for samples from a normal distribution. If we wanted to test for a change with the
location parameters only, we added the location (a ) onto each value in the random sample. For
example, if we had a equal to 0.5, then the new mean would be 0.5, and the standard deviation
would equal 1.
The call function for the exponential distribution is
F= RAND (‘Exponential’, i)

X=F+a
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This function generated a random number from an exponential distribution with a mean (1) and
variance (u2), and a was the change in location parameter. Initially, we set u equal to 1 and a
equal to 0. If we wanted to change the location parameter only, the value a was added onto each
value in the random sample to change the mean (). For example, if the mean (u) was equal 1,
then the variance was 12. If we added a = 0.5 onto each value, then the new mean would be 1.5,
and the variance would equal 12.
The call function for the t-distribution is
F=RAND (‘T’, df) +a
X=F+a
This function generated a random number from a T-distribution, we set the degree of freedom, df,

to 3. Initially, the value of mean (1) and a were equal to 0, and the variance (o2) was g2 = % ;
a was the change for the location parameter. If we wanted to change the location parameter only,
we added a onto each value in the random sample. For example, the mean (i) was equal to 0, and
the standard deviation was equal to a2. So, if we added a equal to 0.5 onto each value in the
sample; then, the new mean was 0.5, and the standard deviation was ¢2.
5.2.2. Generate a Random Sample when Changing the Mean and Variance (Scenario 2 and
3)
The call function for the standard normal distribution is
F=RAND (‘Normal’, u, o)
X=F*b +a
The function (F) generated a random number from a normal distribution with the mean (1) and
the standard deviation (o), respectively, and a and b were the change in the location parameters
and the change in the scale parameters. The values of a and b were initially set to 0 and 1,
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respectively if we wanted to estimate the powers of these tests if just the location parameters
changed only, we altered the location (a ) onto each value in the random sample and put b to
one. if we wanted to estimate the powers of these tests if just the scale parameter changed only,
we multiply the b value onto each value in the random sample and put a as zero. if we wanted to
estimate the powers of these tests if both the location and scale parameters change, we added
onto each value in the random sample by a and multiplied onto each value in the random sample
by b at the same time, then the new mean and standard deviation would be u x a and o * b. For
example, if we set a equal to 0.5 and b equal to 1.5, then the new mean would be 0.5, and the
new standard deviation would be 1.5.
The call function for the standard exponential distribution is
F=RAND (‘Exponential’, )
X=F +a
The function (F) generated a random number from an exponential distribution. The value a was
used to adjust the location and scale parameters appropriately. Initially, the value of a was set to
0. If we wanted to change the location parameter only, the value a was added onto each value in
the random sample to change the mean (u). For example, if the mean (i) was equal 1, then the
variance was 12. If we added a = 0.5 onto all the observations, then the new mean would be 1.5,
and the variance would equal 12. If we change p, both the mean and the variance change. So,
then we had to adjust the mean back to original mean by adding (— a). For example, if u was 1.5,
the mean was 1.5, and the variance was (1.5)?. Therefore, we set a = - 0.5; then, the new mean
and the new variance were 1 and (1.5)?, respectively. If we change p and set a equal to zero,
then both the mean and the variance change. For example, if u and a were 3 and zero

respectively, the mean was 3, and the variance was (9)2.
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The call function for the t-distribution is
F=RAND (‘T’, 3)
X=F*b+a
This function generated a random number from a T-distribution with 3 degrees of freedom.

Initially, the value of mean (u) and a were equal to 0, and the value of b was 1, respectively. The

mean refers as (u) and the variance (2) was g2 = % ; a and b were the change for the

location and scale parameters. If we wanted to change the location parameter only, we added
onto the a value onto each value in the random sample and set b equal 1. If we wanted to change
only the scale parameter, we multiplied onto each of the values in the random samples by b and
set a to zero. If all the values in the random sample were multiplied by b and then a was added,
this changed both the location and scale parameters. For example, if we set a equal to 0.5 and b
as 2, then the new mean was 0.5, and the variance was 4 * g2.
5.3. Power Calculations
5.3.1. First Scenario

Recall that, in the first scenario, a simulation study was conducted to compare the two
tests based on estimated powers for differences in means when the variance of the CRD portion
was greater than the variance of the RCBD portion. It is assumed that the peak, p, is known and
the design used is a mixed design consisting of a CRD and an RCBD portion. We are interested
in investigating testing for location in this mixed design case when the variance of the CRD
portion is larger than the variance of the RCBD portion. We considered one observation per
block per treatment for the RCBD. We defined the CR ratio to be the variance of the CRD
portion divided by the variance of the RCBD portion. We considered three different CR

proportions of 2, 4, and 9 under three different distributions; standard normal distribution, t-
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distribution, and exponential distribution. We defined the SB ratio to be the ratio of the sample

size in the CRD for each treatment (assuming equal sample sizes) divided by the number of

blocks in the RCBD. The SB ratios considered in this study were 1/8,1/4, 1/3, 1/2, 1, 2, 3, 4, 8.

The SB ratios were obtained under the following conditions:

1)
2)
3)
2)
5)
6)
7)
8)

9)

RCBD portion:
RCBD portion:
RCBD portion:
RCBD portion:
RCBD portion:
RCBD portion:
RCBD portion:
RCBD portion:

RCBD portion:

Block = 40; CRD portion: n =5

Block = 40; CRD portion: n =10
Block = 30; CRD portion: n =10
Block = 30; CRD portion: n =15
Block = 10; CRD portion: n = 10
Block = 15; CRD portion: n = 30
Block = 10; CRD portion: n = 30
Block = 10; CRD portion: n = 40

Block = 5; CRD portion: n = 40

5.3.1.1. Location Parameter Configurations Considered

For the proposed tests, the powers were estimated and examined for a variety of location

parameter configurations (treatment effects), assuming the three underlying distributions. For all

distributions on both a CRD and RCBD, we use the (do function) to specify the random sample

from 1 to sample size needed and then generate the data from the underlying distribution by

using the RAND function as shown in (5.2) section. We consider unequal variance between the

CRD portion and RCBD portion, so we multiply the RAND function by the variance we consider

(2, 4,and 9). After we get the generated data values for the CRD portion, we generated the

RCBD portion assuming one observation per block per treatment. One test was applied to the

CRD portion, and another was applied to the RCBD portion and these tests were combined. In
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the cases of three, four, and five populations with the peak, p, assumed to be known, power was
estimated for the following location parameter configurations (u4, s, - .., 1) Were considered as
discussed in the following sections.
5.3.1.1.1. Three Populations with Peak at 2

The powers were estimated in the following cases pq, i, ts):
1.The peak was distinct, and there was equal spacing between parameters. For example (0.0, 0.5,
0.0).
2.The peak was distinct, and there was the unequal spacing between parameters. For example
(0.8,1.0,0.5).
3.0ne additional parameter equaled the peak. For example (0.5, 0.5, 0.0) and (0.0, 0.5, 0.5).
5.3.1.1.2. Four Populations with Peak at 2

The powers were estimated in the following cases (u1, U2, Uz, Us):
1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 0.5, 0.0, 0.0).
2. The peak was distinct and there was unequal spacing between parameters. For example (0.2,
1.0, 0.8, 0.0).
3. One additional parameter equaled the peak. For example (0.5, 0.5, 0.0, 0.0) and (0.0, 0.5, 0.5,
0.0).
5.3.1.1.3. Four Populations with Peak at 3

The powers were estimated in the following cases (u1, Uy, Uz, Us):
1. The peak was distinct, and the location parameters were equal before and after the peak. For

example (0.0, 0.0, 0.5, 0.0).
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2. The peak was distinct and there was unequal spacing between parameters. For example (0.5,
0.8, 1.0,0.2).
3. One additional parameter equaled the peak. For example (0.0, 0.5, 0.5, 0.0) and (0.0, 0.0, 0.5,
0.5).
5.3.1.1.4. Five Populations with Peak at 2

The powers were estimated in the following cases (u, Uz, Uz, Ua, Us):
1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 0.5, 0.0, 0.0, 0.0).
2. The peak was distinct and there was unequal spacing between parameters. For example (0.4,
1.0,0.8,0.5,0.2).
3. One additional parameter equaled the peak. For example (0.5, 0.5, 0.0, 0.0, 0.0) and (0.0, 0.5,
0.5, 0.0, 0.0).
5.3.1.1.5. Five Populations with Peak at 3

The powers were estimated in the following cases (u, Uz, Uz, Ua, Us):
1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 0.0, 0.5, 0.0, 0.0).
2. The peak was distinct and there was unequal spacing between parameters. For example (0.2,
0.4, 1.0, 0.8, 0.5).
3. One additional parameter equaled the peak. For example (0.0, 0.5, 0.5, 0.0, 0.0) and (0.0, 0.0,
0.5, 0.5, 0.0).
5.3.1.1.6. Five Populations with Peak at 4

The powers were estimated in the following cases (uy, 2, Uz, Ua, Us):
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1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 0.0, 0.0, 0.5, 0.0).
2. The peak was distinct and there was unequal spacing between parameters. For example (0.2,
0.5,0.8,1.0,0.4).
3. One additional parameter equaled the peak. For example (0.0, 0.0, 0.5, 0.5, 0.0) and (0.0, 0.0,
0.0, 0.5, 0.5).
5.3.2. Second Scenario

In the second scenario, we introduced three test statistics for the umbrella alternative in a
CRD to test for differences in both location and scale parameters with the same known peak. A
simulation study conducted comparing these test statistics under a variety of distributions with
sample sizes of 15 for all populations. When applying the Moses technique, data was
transformed into subsamples of size 3. Power was estimated for three different conditions. First,
the location parameters were different, and the scale parameters were equal. Second, the location
parameters were equal, and the scale parameters were different. Last, the location and scale
parameters were both different. The umbrella alternative hypothesis for testing location and scale
was given in (1.2), and we considered k= 3, 4, and 5 populations in our simulation study.
5.3.2.1. Location Parameter Configurations Considered

For the proposed tests statistics, the powers were estimated and examined for a variety of
location and scale parameter configurations (treatment effects), assuming a normal, exponential,
and T Distribution with three degrees of freedom. Equal samples of size 15 were taken from each
of the k populations (n1=n,=...=nx =n=15). Five subsets of 3 observations each were randomly
formed from the 15 observations from each population, the sample variance of each of the

subsets was calculated, and the Mack-Wolfe test was then calculated on these sample variances
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as well as on the original data. When generating values from any distribution for the CRD
portion, we use the (do function) to specify the random sample from 1 to sample size needed and
then generated the data from the underlying distribution by using the RAND function as shown
on (5.2) section. Power was estimated based on the following location and scale parameter
configurations (means and variances) considered as the following (i1, i, . ., 4y ), (612, 622,
.. ,0K).
5.3.2.1.1. Three Populations with Peak at 2

The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and there was equal spacing between parameters among location
parameters only. For example (0.0, 1.5, 0.0) and (1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
parameters only. For example (0.4, 1.8, 0.9) and (1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (1.5,
1.5, 0.0) and (0.0, 1.5, 1.5). (1.0, 1.0, 1.0) and (1.0, 1.0, 1.0).

The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and there was equal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0) and (1.0, 9.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0) and (2.0, 9.0, 4.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,

0.0) and (0.0, 0.0, 0.0). (9.0, 9.0, 1.0) and (1.0, 9.0, 9.0).
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The powers were estimated in the following case (all treatments have the different
location-Scale parameters):
1. The peak was distinct, and there was equal spacing between parameters among location and
scale parameters. For example (0.0, 1.5, 0.0) and (1.0, 9.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and scale parameters. For example (0.4, 1.8, 0.9) and (3.0, 9.0, 5.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(1.5, 1.5, 0.0) and (0.0, 1.5, 1.5). (9.0, 9.0, 1.0) and (1.0, 9.0, 9.0).
5.3.2.1.2. Four Populations with Peak at 2

The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 1.5, 0.0, 0.0) and (1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
parameters only. For example (0.3, 1.8, 0.8, 0.5) and (1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (1.5,
1.5, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0). (1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0).

The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the scale parameters were equal before and after the peak. For
example (0.0, 0.0, 0.0, 0.0) and (1.0, 9.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale

parameters. For example (0.0, 0.0, 0.0, 0.0) and (3.0, 9.0, 8.0, 5.0).
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3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0) and (0.0, 0.0, 0.0, 0.0). (9.0, 9.0, 1.0, 1.0) and (1.0, 9.0, 9.0, 1.0).

The powers were estimated in the following case (all treatments have the different
location-Scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before and after the
peak. For example (0.0, 1.5, 0.0, 0.0) and (1.0, 9.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and scale parameters. For example (0.3, 1.8, 0.8, 0.5) and (3.0, 9.0, 8.0, 5.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(1.5, 1.5, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0). (9.0, 9.0, 1.0, 1.0) and (1.0, 9.0, 9.0, 1.0).
5.3.2.1.3. Four Populations with Peak at 3

The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 0.0, 1.5, 0.0) and (1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
parameters only. For example (0.5, 0.8, 1.8, 0.3) and (1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (0.0,
1.5, 1.5,0.0) and (0.0, 0.0, 1.5, 1.5). (1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0).

The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the scale parameters were equal before and after the peak. For

example (0.0, 0.0, 0.0, 0.0) and (1.0, 1.0, 9.0, 1.0).
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2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0) and (5.0, 8.0, 9.0, 3.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0) and (0.0, 0.0, 0.0, 0.0). (1.0, 9.0, 9.0, 1.0) and (1.0, 1.0, 9.0, 9.0).
The powers were estimated in the following case (all treatments have the different
location and scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before and after the
peak. For example (0.0, 0.0, 1.5, 0.0) and (1.0, 1.0, 9.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and scale parameters. For example (0.5, 0.8, 1.8, 0.3) and (5.0, 8.0, 9.0, 3.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(0.0, 1.5, 1.5, 0.0) and (0.0, 0.0, 1.5, 1.5). (1.0, 9.0, 9.0, 1.0) and (1.0, 1.0, 9.0, 9.0).
5.3.2.1.4. Five Populations with Peak at 2
The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 1.5, 0.0, 0.0, 0.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location
parameters only. For example (0.4, 1.8, 0.8, 0.5, 0.3) and (1.0, 1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (1.5,
1.5, 0.0, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0, 0.0). (1.0, 1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
The powers were estimated in the following case (all treatments have the same location

parameters):
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1. The peak was distinct, and the scale parameters were equal before and after the peak. For
example (0.0, 0.0, 0.0, 0.0, 0.0) and (1.0, 9.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0, 0.0) and (4.0, 9.0, 8.0, 5.0, 3.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0, 0.0) and (0.0, 0.0, 0.0, 0.0, 0.0). (9.0, 9.0, 1.0, 1.0, 1.0) and (1.0, 9.0, 9.0, 1.0, 1.0).
The powers were estimated in the following case (all treatments have the different
location-Scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before and after the
peak. For example (0.0, 1.5, 0.0, 0.0, 0.0) and (1.0, 9.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location and
scale parameters. For example (0.4, 1.8, 0.8, 0.5, 0.3) and (4.0, 9.0, 8.0, 5.0, 3.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(1.5, 1.5, 0.0, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0, 0.0). (9.0, 9.0, 1.0, 1.0, 1.0) and (1.0, 9.0, 9.0, 1.0,
1.0).
5.3.2.1.5. Five Populations with Peak at 3
The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 0.0, 1.5, 0.0, 0.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location

parameters only. For example (0.3, 0.6, 1.2, 0.8, 0.5) and (1.0, 1.0, 1.0, 1.0, 1.0).
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3. One additional parameter equaled the peak among location parameters only. For example (0.0,
1.5, 1.5, 0.0, 0.0) and (0.0, 0.0, 1.5, 1.5, 0.0). (1.0, 1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the scale parameters were equal before and after the peak. For
example (0.0, 0.0, 0.0, 0.0, 0.0) and (1.0, 1.0, 9.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0, 0.0) and (3.0, 5.0, 9.0, 8.0, 4.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0, 0.0) and (0.0, 0.0, 0.0, 0.0, 0.0). (1.0, 9.0, 9.0, 1.0, 1.0) and (1.0, 1.0, 9.0, 9.0, 1.0).
The powers were estimated in the following case (all treatments have the different
location-Scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before and after the
peak. For example (0.0, 0.0, 1.5, 0.0, 0.0) and (1.0, 1.0, 9.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location and
scale parameters. For example (0.3, 0.6, 1.2, 0.8, 0.5) and (3.0, 5.0, 9.0, 8.0, 4.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(0.0, 1.5, 1.5, 0.0, 0.0) and (0.0, 0.0, 1.5, 1.5, 0.0). (1.0, 9.0, 9.0, 1.0, 1.0) and (1.0, 1.0, 9.0, 9.0,
1.0).
5.3.2.1.6. Five Populations with Peak at 4
The powers were estimated in the following case (all treatments have the same scale

parameters):
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1. The peak was distinct, and the location parameters were equal before and after the peak. For
example (0.0, 0.0, 0.0, 1.5, 0.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location
parameters only. For example (0.3, 0.5, 0.8, 1.8, 0.4) and (1.0, 1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (0.0,
0.0, 1.5, 1.5, 0.0) and (0.0, 0.0, 0.0, 1.5, 1.5). (1.0, 1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the scale parameters were equal before and after the peak. For
example (0.0, 0.0, 0.0, 0.0) and (1.0, 1.0, 1.0, 9.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0, 0.0) and (4.0, 5.0, 8.0, 9.0, 3.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0, 0.0) and (0.0, 0.0, 0.0, 0.0, 0.0). (1.0, 1.0, 9.0, 9.0, 1.0) and (1.0, 1.0, 1.0, 9.0, 9.0).
The powers were estimated in the following case (all treatments have the different
location-Scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before and after the
peak. For example (0.0, 0.0, 0.0, 1.5, 0.0) and (1.0, 1.0, 1.0, 9.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location and
scale parameters. For example (0.3, 0.5, 0.8, 1.8, 0.4) and (3.0, 5.0, 8.0, 9.0, 4.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(0.0, 0.0, 1.5, 1.5, 0.0) and (0.0, 0.0, 0.0, 1.5, 1.5). (1.0, 1.0, 9.0, 9.0, 1.0) and (1.0, 1.0, 1.0, 9.0,

9.0).
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5.3.3. Third Scenario

We proposed three test statistics for the umbrella alternative mixed design with a peak
known to test for differences in location and scale parameters for every considered distribution.
The interest was in estimating and comparing the powers of the proposed tests. It was assumed
three different conditions. First, the location parameters were different, and the scale parameters
were equal. Second, the location parameters were equal, and the scale parameters were different.
Last, the location and scale parameters were both different. We compared these test statistics
under a variety of distributions, with the number of blocks of the RCBD half, equal, and twice
sample sizes number of CRD at the size of 12. The hypothesis testing of umbrella alternative
mixed design testing for location and scale was given in (1.2), and we considered k= 3, 4, and 5
populations in our simulation study.
5.3.3.1. Location Parameter Configurations Considered

For the proposed tests statistics, the powers were estimated and examined for a variety of
location and scale parameter configurations (treatment effects) assuming a normal, exponential,
and T-distribution with three degrees of freedom. Equal samples of size 12 were taken from each
of the k populations (n1=n,=...=nx =n=12). Four subsets of 3 observations each were randomly
formed from the 12 observations from each population, the sample variance of each of the
subsets was calculated, and the Mack-Wolfe test and the Kim-Kim test were then calculated on
these sample variances as well as on the original data. When generating values from any
distribution for both a CRD and an RCBD, we use the (do function) to specify the random
sample from 1 to sample size needed and then generated the data from the underlying
distribution by using the RAND function as shown on (5.2) section. We consider equal variance

between the CRD portion and RCBD portion, and we divided the sample size to subsamples with
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three observations to test for scale. After we get the generated data values for a CRD portion, we
considered three observation per block per treatment for an RCBD portion then apply the test
that need to be applied. Power was estimated based on the following location and scale
parameter configurations (means and variances) considered as the following (uq, 4z, . ., tx), (612,
622, ...,0k°).
5.3.3.1.1. Three Populations with Peak at 2

The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and there was equal spacing between parameters among location
parameters only. For example (0.0, 1.5, 0.0), (1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
parameters only. For example (1.5, 2.0, 1.8), (1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (1.5,
1.5, 0.0) and (0.0, 1.5, 1.5). (1.0, 1.0, 1.0) and (1.0, 1.0, 1.0).

The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and there was equal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0), (1.0, 5.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0), (5.0, 9.0, 8.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,

0.0) and (0.0, 0.0, 0.0). (5.0, 5.0, 1.0), (1.0, 5.0, 5.0).
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The powers were estimated in the following case (all treatments have the different
location and scale parameters):
1. The peak was distinct, and there was equal spacing between parameters among location and
scale parameters. For example (0.0, 1.5, 0.0), (1.0, 5.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and scale parameters. For example (1.5, 2.0,1.8), (5.0, 9.0, 8.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(1.5, 1.5, 0.0) and (0.0, 1.5, 1.5). (5.0, 5.0, 1.0), (0.0, 5.0, 5.0).
5.3.3.1.2. Four Populations with Peak at 2

The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before the peak and after. For
example (0.0, 1.5, 0.0, 0.0), (1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
parameters only. For example (1.2, 2.0, 1.8, 1.5), (1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (1.5,
1.5, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0). (1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0).

The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the scale parameters were equal before the peak and after. For
example (0.0, 0.0, 0.0, 0.0), (1.0, 5.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale

parameters. For example (0.0, 0.0, 0.0, 0.0), (2.0, 9.0, 8.0, 5.0).
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3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0) and (0.0, 0.0, 0.0, 0.0). (5.0, 5.0, 1.0, 1.0) and (1.0, 5.0, 5.0, 1.0).

The powers were estimated in the following case (all treatments have the different
location and scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before the peak and
after. For example (0.0,1.5, 0.0, 0.0), (1.0, 5.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and scale parameters. For example (1.2, 2.0, 1.8, 1.5), (2.0, 9.0, 8.0, 5.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(1.5, 1.5, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0). (5.0, 5.0, 1.0, 1.0) and (1.0, 5.0, 5.0, 1.0).
5.3.3.1.3. Four Populations with Peak at 3

The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before the peak and after. For
example (0.0, 0.0, 1.5, 0.0), (1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
parameters only. For example (1.5, 1.8, 2.0, 1.2), (1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (0.0,
1.5, 1.5,0.0) and (0.0, 0.0, 1.5, 1.5). (1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0).

The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the scale parameters were equal before the peak and after. For

example (0.0, 0.0, 0.0, 0.0), (1.0, 1.0, 5.0, 1.0).
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2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0), (5.0, 8.0, 9.0, 2.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0) and (0.0, 0.0, 0.0, 0.0). (1.0, 5.0, 5.0, 1.0), (1.0, 1.0, 5.0, 5.0).
The powers were estimated in the following case (all treatments have the different
location and scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before the peak and
after. For example (0.0, 0.0, 1.5, 0.0), (1.0, 1.0, 5.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and/or scale parameters. For example (1.5, 1.8, 2.0, 1.2), (5.0, 8.0, 9.0, 2.0).
3. One additional parameter equaled the peak among location and/or scale parameters. For
example (0.0, 1.5, 1.5, 0.0) and (0.0, 0.0, 1.5, 1.5). (1.0, 5.0, 5.0, 1.0) and (1.0, 1.0, 5.0, 5.0).
5.3.3.1.4. Five Populations with Peak at 2
The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before the peak and after. For
example (0.0, 1.5, 0.0, 0.0, 0.0), (1.0, 1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location
parameters only. For example (1.4, 2.0, 1.8, 1.5, 1.2), (1.0, 1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (1.5,
1.5, 0.0, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0, 0.0). (1.0, 1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
The powers were estimated in the following case (all treatments have the same location

parameters):
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1. The peak was distinct, and the scale parameters were equal before the peak and after. For
example (0.0, 0.0, 0.0, 0.0, 0.0), (1.0, 5.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0, 0.0), (4.0, 9.0, 8.0, 5.0, 2.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0, 0.0) and (0.0, 0.0, 0.0, 0.0, 0.0). (5.0, 5.0, 1.0, 1.0, 1.0) and (1.0, 5.0, 5.0, 1.0, 1.0).
The powers were estimated in the following case (all treatments have the different
location and scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before the peak and
after. For example (0.0, 1.5, 0.0, 0.0, 0.0), (1.0, 5.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and/or scale parameters, for example (1.4, 2.0, 1.8, 1.5, 1.2), (4.0, 9.0, 8.0, 5.0, 2.0).
3. One additional parameter equaled the peak among location and/or scale parameters, for
example (1.5, 1.5, 0.0, 0.0, 0.0) and (0.0, 1.5, 1.5, 0.0, 0.0). (5.0, 5.0, 1.0, 1.0, 1.0) and (1.0, 5.0,
5.0, 1.0, 1.0).
5.3.3.1.5. Five Populations with Peak at 3
The powers were estimated in the following case (all treatments have the same scale
parameters):
1. The peak was distinct, and the location parameters were equal before the peak and after. For
example (0.0, 0.0, 1.5, 0.0, 0.0), (1.0, 1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among location

parameters only. For example (1.2, 1.5, 2.0, 1.8, 1.4), (1.0, 1.0, 1.0, 1.0, 1.0).
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3. One additional parameter equaled the peak among location parameters only. For example (0.0,
1.5, 1.5, 0.0, 0.0) and (0.0, 0.0, 1.5, 1.5, 0.0). (1.0, 1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0, 1.0).
The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the scale parameters were equal before the peak and after. For
example (0.0, 0.0, 0.0, 0.0, 0.0), (1.0, 1.0, 5.0, 1.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0, 0.0), (2.0, 5.0, 9.0, 8.0, 5.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0, 0.0) and (0.0, 0.0, 0.0, 0.0, 0.0). (1.0, 5.0, 5.0, 1.0, 1.0) and (1.0, 1.0, 5.0, 5.0, 1.0).
The powers were estimated in the following case (all treatments have the different
location and scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before the peak and
after. For example (0.0, 0.0, 1.5, 0.0, 0.0), (1.0, 1.0, 5.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and/or scale parameters. For example (1.2, 1.5, 2.0, 1.8, 1.4), (2.0, 5.0, 9.0, 8.0, 5.0).
3. One additional parameter equaled the peak among location and/or scale parameters. For
example (0.0, 1.5, 1.5, 0.0, 0.0) and (0.0, 0.0, 1.5, 1.5, 0.0). (1.0, 5.0, 5.0, 1.0, 1.0) and (1.0, 1.0,
5.0, 5.0, 1.0).
5.3.3.1.6. Five Populations with Peak at 4
The powers were estimated in the following case (all treatments have the same scale

parameters):
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1. The peak was distinct, and the location parameters were equal before the peak and after. For
example (0.0, 0.0, 0.0, 1.5, 0.0), (1.0, 1.0, 1.0, 1.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
parameters only. For example (1.2, 1.5, 0.8, 1.8, 1.4), (1.0, 1.0, 1.0, 1.0, 1.0).
3. One additional parameter equaled the peak among location parameters only. For example (0.0,
0.0, 1.5, 1.5, 0.0) and (0.0, 0.0, 0.0, 1.5, 1.5). (1.0, 1.0, 1.0, 1.0, 1.0) and (1.0, 1.0, 1.0, 1.0, 1.0).

The powers were estimated in the following case (all treatments have the same location
parameters):
1. The peak was distinct, and the location parameters were equal before the peak and after. For
example (0.0, 0.0, 0.0, 0.0), (1.0, 1.0, 1.0, 5.0, 1.0).
2. The peak was distinct, and there was unequal spacing between parameters among scale
parameters. For example (0.0, 0.0, 0.0, 0.0, 0.0), (2.0, 5.0, 8.0, 9.0, 4.0).
3. One additional parameter equaled the peak among scale parameters. For example (0.0, 0.0,
0.0, 0.0, 0.0) and (0.0, 0.0, 0.0, 0.0, 0.0). (1.0, 1.0, 5.0, 5.0, 1.0) and (1.0, 1.0, 1.0, 5.0, 5.0).

The powers were estimated in the following case (all treatments have the different
location and scale parameters):
1. The peak was distinct, and the location and scale parameters were equal before the peak and
after. For example (0.0, 0.0, 0.0, 1.5, 0.0), (1.0, 1.0, 1.0, 5.0, 1.0).
2. The peak was distinct, and there was the unequal spacing between parameters among location
and scale parameters. For example (1.2, 1.5, 0.8, 1.8, 1.4), (2.0, 5.0, 8.0, 9.0, 4.0).
3. One additional parameter equaled the peak among location and scale parameters. For example
(0.0, 0.0, 1.5, 1.5, 0.0) and (0.0, 0.0, 0.0, 1.5, 1.5). (1.0, 1.0, 5.0, 5.0, 1.0) and (1.0, 1.0, 1.0, 5.0,

5.0).
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CHAPTER 6. RESULTS

In this chapter, the simulation study, as defined in the previous Chapter, compared the
estimated rejection percentages of the tests’ statistics within each of the following three
scenarios, as shown below in Tables 6.1.1 — 6.3.54. The distributions we used were normal
distribution, t-distribution with 3 degrees of freedom, and exponential distribution. This chapter
is divided to three parts.
6.1. First Scenario Results

The results were separated by the CR ratio in the first scenario. The SB Ratio was the
sample size in CRD to the number of blocks in the RCBD, while the CR Ratio was the variance
of the CRD portion to the variance of the RCBD portion.
6.1.1. Three Treatment Results

Under the three distributions, when the SB ratio is equal to 1/8, 1/4 1/3, 1/2, 1, 2, 3, and
4, and the CR ratio is equal to 2,4, and 9, A™ has higher powers than A™" as presented in Tables
6.1.1-6.1.24. However, when the SB ratio is equal to 8, and the CR ratio is equal to 2 or greater
A" has slightly higher powers than A™ for the normal and exponential distributions as shown in
Tables 6.1.25-6.1.27. The test statistics have about the same powers for the normal distribution.
These results are in contrast to Magel et al.’s (2010) results, which had the A™ better than the

A" in all situations.

Table 6.1.1: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk
=40 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0494 | 0.0576
0 0.5 0 0.7016 | 0.6236
0 0.5 0.5 0.2902 | 0.2610

0.5 0.5 0 0.2794 | 0.2508
0.8 1 0.5 0.4418 | 0.3876

*SB ratio= 1/8, CR ratio= 2
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Table 6.1.2: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk

=40 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0580 | 0.0590
0 0.5 0 0.4774 | 0.4046
0 0.5 0.5 0.1910 | 0.1708

0.5 0.5 0 0.1946 | 0.1766
0.8 1 0.5 0.2964 | 0.2526

*SB ratio= 1/8, CR ratio= 2

Table 6.1.3: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk

=40 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0524 | 0.0534
0 0.5 0 0.8320 | 0.7786
0 0.5 0.5 0.3430 | 0.3152

0.5 0.5 0 0.3474 | 0.3152
0.8 1 0.5 0.5742 | 0.5316

*SB ratio= 1/8, CR ratio= 2

Table 6.1.4: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0476 | 0.0482
0 0.5 0 0.7786 | 0.5098
0 0.5 0.5 0.3226 | 0.2084

0.5 0.5 0 0.3264 | 0.2048
0.8 1 0.5 0.5212 | 0.3176

*SB ratio= 1/4, CR ratio= 2

Table 6.1.5: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0474 | 0.0516
0 0.5 0 0.5498 | 0.2984
0 0.5 0.5 0.2268 | 0.1436
0.5 0.5 0 0.2242 | 0.1336
0.8 1 0.5 0.3354 | 0.1882

*SB ratio= 1/4, CR ratio= 2
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Table 6.1.6: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under exp (1) *sqrt (2) for Both Mixed design™.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0486 | 0.0502
0 0.5 0 0.9432 | 0.6412
0 0.5 0.5 0.4604 | 0.2386

0.5 0.5 0 0.4638 | 0.2404
0.8 1 0.5 0.7526 | 0.4130

*SB ratio= 1/4, CR ratio= 2

Table 6.1.7: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0502 | 0.0466
0 0.5 0 0.7030 | 0.4560
0 0.5 0.5 0.2920 | 0.1932

0.5 0.5 0 0.2790 | 0.1832
0.8 1 0.5 0.4618 | 0.2938

*SB ratio= 1/3, CR ratio= 2

Table 6.1.8: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0524 | 0.0484
0 0.5 0 0.4866 | 0.2556
0 0.5 0.5 0.1922 | 0.1246

0.5 0.5 0 0.1940 | 0.1184

0.8 1 0.5 0.2918 | 0.1678

*SB ratio= 1/3, CR ratio= 2

Table 6.1.9: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0442 | 0.0430
0 0.5 0 0.9082 | 0.5774
0 0.5 0.5 0.4024 | 0.2158

0.5 0.5 0 0.4154 | 0.2186
0.8 1 0.5 0.6682 | 0.3490

*SB ratio= 1/3, CR ratio= 2
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Table 6.1.10: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 BIk

=30 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0482 | 0.0482
0 0.5 0 0.7804 | 0.5338
0 0.5 0.5 0.3212 | 0.2150

0.5 0.5 0 0.3146 | 0.2060
0.8 1 0.5 0.5076 | 0.3164

*SB ratio= 1/2, CR ratio= 2

Table 6.1.11: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 Blk

=30 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0472 | 0.0458
0 0.5 0 0.5256 | 0.2760
0 0.5 0.5 0.2102 | 0.1280

0.5 0.5 0 0.2068 | 0.1208
0.8 1 0.5 0.3228 | 0.1834

*SB ratio= 1/2, CR ratio= 2

Table 6.1.12: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 Blk

=30 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0440 | 0.0514
0 0.5 0 0.9364 | 0.6166
0 0.5 0.5 0.4444 | 0.2314

0.5 0.5 0 0.4376 | 0.2330
0.8 1 0.5 0.7188 | 0.3828

*SB ratio= 1/2, CR ratio= 2

Table 6.1.13: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0496 | 0.0494
0 0.5 0 0.5022 | 0.3878
0 0.5 0.5 0.1972 | 0.1606

0.5 0.5 0 0.2012 | 0.1660
0.8 1 0.5 0.3052 | 0.2530

*SB ratio= 1, CR ratio= 2
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Table 6.1.14: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 BIk

=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0490 | 0.0484
0 0.5 0 0.2894 | 0.1944
0 0.5 0.5 0.1328 | 0.1038

0.5 0.5 0 0.1388 | 0.1172
0.8 1 0.5 0.1992 | 0.1436

*SB ratio= 1, CR ratio= 2

Table 6.1.15: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0482 | 0.0504
0 0.5 0 0.6786 | 0.6182
0 0.5 0.5 0.2512 | 0.2208

0.5 0.5 0 0.2498 | 0.2180
0.8 1 0.5 0.4326 | 0.2784

*SB ratio= 1, CR ratio= 2

Table 6.1.16: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0462 | 0.0518
0 0.5 0 0.8016 | 0.7076
0 0.5 0.5 0.3182 | 0.2796

0.5 0.5 0 0.3338 | 0.2820
0.8 1 0.5 0.5206 | 0.4428

*SB ratio= 2, CR ratio= 2

Table 6.1.17: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under T (3) *sqrt (2) for Both Mixed design*.:

MU1 MU2 MU 3 A** A***
0 0 0 0.0484 | 0.0514
0 0.5 0 0.4926 | 0.3548
0 0.5 0.5 0.2016 | 0.1502

0.5 0.5 0 0.1988 | 0.1550
0.8 1 0.5 0.3102 | 0.2286

*SB ratio= 2, CR ratio= 2
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Table 6.1.18: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0482 | 0.0464
0 0.5 0 0.9282 | 0.7840
0 0.5 0.5 0.4274 | 0.3096

0.5 0.5 0 0.4290 | 0.3128
0.8 1 0.5 0.7012 | 0.5268

*SB ratio= 2, CR ratio= 2

Table 6.1.19: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0476 | 0.0518
0 0.5 0 0.7302 | 0.6944
0 0.5 0.5 0.3082 | 0.2830

0.5 0.5 0 0.3064 | 0.2930
0.8 1 0.5 0.4818 | 0.4556

*SB ratio= 3, CR ratio= 2

Table 6.1.20: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 BlIk

=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0474 | 0.0512
0 0.5 0 0.4460 | 0.3526
0 0.5 0.5 0.1738 | 0.1518

0.5 0.5 0 0.1822 | 0.1506
0.8 1 0.5 0.2784 | 0.2246

*SB ratio= 3, CR ratio= 2

Table 6.1.21: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0488 | 0.0520
0 0.5 0 0.9318 | 0.9470
0 0.5 0.5 0.4386 | 0.4562

0.5 0.5 0 0.4326 | 0.4572
0.8 1 0.5 0.7238 | 0.7544

*SB ratio= 3, CR ratio= 2
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Table 6.1.22: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 BlIk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0516 | 0.0492
0 0.5 0 0.8214 | 0.8150
0 0.5 0.5 0.3544 | 0.3444

0.5 0.5 0 0.3404 | 0.3456
0.8 1 0.5 0.5492 | 0.5360

*SB ratio= 4, CR ratio= 2

Table 6.1.23: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0522 | 0.0502
0 0.5 0 0.3150 | 0.2684
0 0.5 0.5 0.1348 | 0.1400

0.5 0.5 0 0.1462 | 0.1278
0.8 1 0.5 0.1986 | 0.1754

*SB ratio= 4, CR ratio= 2

Table 6.1.24: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 BIk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0468 | 0.0478
0 0.5 0 0.9356 | 0.8850
0 0.5 0.5 0.4332 | 0.3766

0.5 0.5 0 0.4294 | 0.3782
0.8 1 0.5 0.7094 | 0.6326

*SB ratio= 4, CR ratio= 2

Table 6.1.25: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0488 | 0.0526
0 0.5 0 0.7424 | 0.7942
0 0.5 0.5 0.3168 | 0.3396

0.5 0.5 0 0.3040 | 0.3382
0.8 1 0.5 0.4904 | 0.5550

*SB ratio= 8, CR ratio= 2
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Table 6.1.26: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 BIk

=5 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0504 | 0.0456
0 0.5 0 0.4266 | 0.4230
0 0.5 0.5 0.1762 | 0.1744

0.5 0.5 0 0.1726 | 0.1612
0.8 1 0.5 0.2654 | 0.2646

*SB ratio= 8, CR ratio= 2

Table 6.1.27: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under exp (1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0534 | 0.0502
0 0.5 0 0.8746 | 0.8776
0 0.5 0.5 0.3584 | 0.3676

0.5 0.5 0 0.3710 | 0.3822
0.8 1 0.5 0.6188 | 0.6270

*SB ratio= 8, CR ratio= 2
6.1.2. Four Treatment Results
6.1.2.1. Treatment Four Peak 2 Result

Under the three distributions, when the SB ratio is equal to 1/8, 1/4 1/3, 1/2, 1, 2, 3, and
4, and the CR ratio is equal to 2,4, and 9, A™ has higher powers than A™" as presented in Tables
6.1.28-6.1.51. However, when the SB ratio is equal to 8, and the CR ratio is equal to 2 or
greater A" has slightly higher powers than A™ for the normal and exponential distributions as
shown in Tables 6.1.52-6.1.54. The test statistics have about the same powers for the normal
distribution. These results are in contrast to Magel et al.’s (2010) results, which had the A™

kK

better than the A™"" in all situations.
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Table 6.1.28: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0532 | 0.0488
0 0.5 0 0 0.6804 | 0.5780
0 0.5 0.5 0 0.6870 | 0.5756

0.5 0.5 0 0 0.4146 | 0.3368
0.2 1 0.8 0.5 0.8234 | 0.7278

*SB ratio= 1/8, CR ratio= 2

Table 6.1.29: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk
=40 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0510 | 0.0500
0 0.5 0 0 0.4748 | 0.3662
0 0.5 0.5 0 0.5312 | 0.2836

0.5 0.5 0 0 0.2766 | 0.2182
0.2 1 0.8 0.5 0.5980 | 0.4786

*SB ratio= 1/8, CR ratio= 2

Table 6.1.30: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0550 | 0.0522
0 0.5 0 0 0.9036 | 0.7936
0 0.5 0.5 0 0.8820 | 0.7656

0.5 0.5 0 0 0.6004 | 0.4690
0.2 1 0.8 0.5 0.9666 | 0.8948

*SB ratio= 1/8, CR ratio= 2

Table 6.1.31: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk

=40 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** A***
0 0 0 0 0.0520 | 0.0474
0 0.5 0 0 0.7716 | 0.5134
0 0.5 0.5 0 0.7682 | 0.4966

0.5 0.5 0 0 0.4874 | 0.2976
0.8 1 0.5 0.5 0.8836 | 0.6274

*SB ratio= 1/4, CR ratio= 2
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Table 6.1.32: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk
=40 under T (3) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0498 | 0.0480
0 0.5 0 0 0.5214 | 0.2806
0 0.5 0.5 0 0.4872 | 0.3838

0.5 0.5 0 0 0.3118 | 0.1736
0.2 1 0.8 0.5 0.6674 | 0.3456

*SB ratio= 1/4, CR ratio= 2

Table 6.1.33: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk

=40 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0512 | 0.0544
0 0.5 0 0 0.9476 | 0.6282
0 0.5 0.5 0 0.9374 | 0.6320

0.5 0.5 0 0 0.6668 | 0.3364
0.2 1 0.8 0.5 0.9866 | 0.7562

*SB ratio= 1/4, CR ratio= 2

Table 6.1.34: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk

=30 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0434 | 0.0480
0 0.5 0 0 0.7092 | 0.4630
0 0.5 0.5 0 0.7036 | 0.4452

0.5 0.5 0 0 0.4198 | 0.2560
0.2 1 0.8 0.5 0.8314 | 0.5818

*SB ratio= 1/3, CR ratio= 2

Table 6.1.35: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk
=30 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0486 | 0.0500
0 0.5 0 0 0.5260 | 0.2718
0 0.5 0.5 0 0.5082 | 0.2630

0.5 0.5 0 0 0.2820 | 0.1618
0.2 1 0.8 0.5 0.6526 | 0.3382

*SB ratio= 1/3, CR ratio= 2
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Table 6.1.36: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk

=30 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0460 | 0.0466
0 0.5 0 0 0.9080 | 0.5630
0 0.5 0.5 0 0.8848 | 0.5464

0.5 0.5 0 0 0.5998 | 0.3052
0.2 1 0.8 0.5 0.9662 | 0.6834

*SB ratio= 1/3, CR ratio= 2

Table 6.1.37: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 BIk

=30 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0488 | 0.0458
0 0.5 0 0 0.7732 | 0.5158
0 0.5 0.5 0 0.7712 | 0.5158

0.5 0.5 0 0 0.4698 | 0.2890
0.2 1 0.8 0.5 0.8834 | 0.6452

*SB ratio= 1/2, CR ratio= 2

Table 6.1.38: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 BIk
=30 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0502 | 0.0504
0 0.5 0 0 0.5522 | 0.2838
0 0.5 0.5 0 0.5422 | 0.2876

0.5 0.5 0 0 0.3166 | 0.1758
0.2 1 0.8 0.5 0.6874 | 0.3684

*SB ratio= 1/2, CR ratio= 2

Table 6.1.39: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 BIk

=30 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** A*F*
0 0 0 0 0.0488 | 0.0492
0 0.5 0 0 0.9376 | 0.6088
0 0.5 0.5 0 0.9226 | 0.5996

0.5 0.5 0 0 0.6410 | 0.3366
0.2 1 0.8 0.5 0.9816 | 0.7378

*SB ratio= 1/2, CR ratio= 2
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Table 6.1.40: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0430 | 0.0434
0 0.5 0 0 0.4918 | 0.3800
0 0.5 0.5 0 0.4880 | 0.3660

0.5 0.5 0 0 0.2746 | 0.2084
0.2 1 0.8 0.5 0.6128 | 0.4654

*SB ratio= 1, CR ratio= 2

Table 6.1.41: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk
=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0566 | 0.0548
0 0.5 0 0 0.2956 | 0.1882
0 0.5 0.5 0 0.3086 | 0.1942

0.5 0.5 0 0 0.1746 | 0.1266
0.2 1 0.8 0.5 0.3666 | 0.2366

*SB ratio= 1, CR ratio= 2

Table 6.1.42: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 BIk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0544 | 0.0528
0 0.5 0 0 0.6618 | 0.4136
0 0.5 0.5 0 0.6498 | 0.4348

0.5 0.5 0 0 0.3650 | 0.2316
0.2 1 0.8 0.5 0.7920 | 0.5356

*SB ratio= 1, CR ratio= 2

Table 6.1.43: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 BIk

=15 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0480 | 0.0462
0 0.5 0 0 0.7914 | 0.6896
0 0.5 0.5 0 0.7892 | 0.6930

0.5 0.5 0 0 0.4800 | 0.4132
0.2 1 0.8 0.5 0.8896 | 0.8156

*SB ratio= 2, CR ratio= 2
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Table 6.1.44: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 BlIk
=15 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0534 | 0.0514
0 0.5 0 0 0.4884 | 0.3424
0 0.5 0.5 0 0.4756 | 0.3340

0.5 0.5 0 0 0.2844 | 0.2012
0.2 1 0.8 0.5 0.6266 | 0.4478

*SB ratio= 2, CR ratio= 2

Table 6.1.45: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=15 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0482 | 0.0474
0 0.5 0 0 0.9276 | 0.7848
0 0.5 0.5 0 0.9060 | 0.7596

0.5 0.5 0 0 0.6204 | 0.4454
0.2 1 0.8 0.5 0.9746 | 0.8788

*SB ratio= 2, CR ratio= 2

Table 6.1.46: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 BIk

=10 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0506 | 0.0428
0.5 0.5 0 0 0.4430 | 0.4074
0 0.5 0 0 0.7372 | 0.7016
0.2 1 0.8 0.5 0.8590 | 0.8226
0 0.5 0.5 0 0.7334 | 0.6932

*SB ratio= 3, CR ratio= 2

Table 6.1.47: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 BIk
=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0514 | 0.0514
0 0.5 0 0 0.4364 | 0.3396
0 0.5 0.5 0 0.4436 | 0.3548

0.5 0.5 0 0 0.2534 | 0.2076
0.2 1 0.8 0.5 0.5522 | 0.4526

*SB ratio= 3, CR ratio= 2
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Table 6.1.48: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0480 | 0.0500
0 0.5 0 0 0.8824 | 0.7724
0 0.5 0.5 0 0.8536 | 0.7446

0.5 0.5 0 0 0.5598 | 0.4512
0.2 1 0.8 0.5 0.9584 | 0.8886

*SB ratio= 3, CR ratio= 2

Table 6.1.49: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 BIk

=10 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0488 | 0.0452
0 0.5 0 0 0.8012 | 0.7950
0 0.5 0.5 0 0.8124 | 0.8088

0.5 0.5 0 0 0.4960 | 0.4884
0.2 1 0.8 0.5 0.9074 | 0.9014

*SB ratio= 4, CR ratio= 2

Table 6.1.50: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 BIk
=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0450 | 0.0454
0 0.5 0 0 0.4168 | 0.4146
0 0.5 0.5 0 0.4238 | 0.4148

0.5 0.5 0 0 0.2396 | 0.2362
0.2 1 0.8 0.5 0.5312 | 0.5062

*SB ratio= 4, CR ratio= 2

Table 6.1.51: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 BIk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0448 | 0.0514
0 0.5 0 0 0.9314 | 0.8660
0 0.5 0.5 0 0.9110 | 0.8540

0.5 0.5 0 0 0.6218 | 0.5410
0.2 1 0.8 0.5 0.9772 | 0.9430

*SB ratio= 4, CR ratio= 2
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Table 6.1.52: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 BIk
=5 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0468 | 0.0488
0 0.5 0 0 0.7384 | 0.8004
0 0.5 0.5 0 0.7308 | 0.7874

0.5 0.5 0 0 0.4416 | 0.4834

0.2 1 0.8 0.5 0.8522 | 0.8988

*SB ratio= 8, CR ratio= 2

Table 6.1.53: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 BIk
=5 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0518 | 0.0502
0 0.5 0 0 0.4972 | 0.4104
0 0.5 0.5 0 0.4938 | 0.4166

0.5 0.5 0 0 0.2986 | 0.2510
0.2 1 0.8 0.5 0.6222 | 0.5256

*SB ratio= 8, CR ratio= 2

Table 6.1.54: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 BIk
=5 under exp (1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0468 | 0.0456
0 0.5 0 0 0.8726 | 0.8756
0 0.5 0.5 0 0.8448 | 0.8432

0.5 0.5 0 0 0.5434 | 0.5476
0.2 1 0.8 0.5 0.9414 | 0.9454

*SB ratio= 8, CR ratio= 2

6.1.2.2. Four Treatment Peak 3 Results

Under the three distributions, when the SB ratio was 1/8, 1/4 1/3, 1/2, 1, 2, 3, and 4 and
the CR ratio was 2, 4, and 9, then the A™ has higher powers than A™" as presented in Tables
6.1.55-6.1.75. However, if SB ratio was 8 and the CR ratio was 2,4, and 8 under the normal

distribution only, then the A™ has slightly higher powers than A™ as shown in Tables 6.1.76-

87



6.1.78. These results are in contrast to Magel et al.’s (2010) results, which had the A™ better
than the A™" in all situations.

Table 6.1.55: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0512 | 0.0480
0 0 0.5 0 0.6890 | 0.5790
0 0 0.5 0.5 0.4120 | 0.3358
0 0.5 0.5 0 0.6904 | 0.5838

0.5 0.8 1 0.2 0.8152 | 0.7084

*SB ratio= 1/8, CR ratio= 2

Table 6.1.56: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk
=40 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0472 | 0.0412
0 0 0.5 0 0.4794 | 0.3786
0 0 0.5 0.5 0.2796 | 0.2218
0 0.5 0.5 0 0.4774 | 0.3708

0.5 0.8 1 0.2 0.5898 | 0.4652

*SB ratio= 1/8, CR ratio= 2

Table 6.1.57: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0508 | 0.0492
0 0 0.5 0 0.9034 | 0.7904
0 0 0.5 0.5 0.5940 | 0.4606
0 0.5 0.5 0 0.8834 | 0.7636

0.5 0.8 1 0.2 0.9618 | 0.8944

*SB ratio= 1/8, CR ratio= 2
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Table 6.1.58: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 BIk

=40 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0502 | 0.0468
0 0 0.5 0 0.7748 | 0.5028
0 0 0.5 0.5 0.4840 | 0.2952
0 0.5 0.5 0 0.7712 | 0.4918

0.5 0.8 1 0.2 0.8876 | 0.6350

*SB ratio= 1/4, CR ratio= 2

Table 6.1.59: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk
=40 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0436 | 0.0470
0 0 0.5 0 0.5362 | 0.2830
0 0 0.5 0.5 0.3020 | 0.1702
0 0.5 0.5 0 0.5298 | 0.2732

0.5 0.8 1 0.2 0.6722 | 0.3594

*SB ratio= 1/4, CR ratio= 2

Table 6.1.60: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 BIk

=40 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0512 | 0.0470
0 0 0.5 0 0.9438 | 0.6254
0 0 0.5 0.5 0.6762 | 0.3506
0 0.5 0.5 0 0.9352 | 0.6204

0.5 0.8 1 0.2 0.9866 | 0.7690

*SB ratio= 1/4, CR ratio= 2

Table 6.1.61: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0518 | 0.0448
0 0 0.5 0 0.7626 | 0.5040
0 0 0.5 0.5 0.4678 | 0.2960
0 0.5 0.5 0 0.7716 | 0.5176

0.5 0.8 1 0.2 0.8988 | 0.6488

*SB ratio= 1/2, CR ratio= 2
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Table 6.1.62: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 BIk
=30 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0498 | 0.0536
0 0 0.5 0 0.5176 | 0.2648
0 0 0.5 0.5 0.2952 | 0.1654
0 0.5 0.5 0 0.5090 | 0.2690

0.5 0.8 1 0.2 0.6360 | 0.3314

*SB ratio= 1/2, CR ratio= 2

Table 6.1.63: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0492 | 0.0496
0 0 0.5 0 0.9418 | 0.6076
0 0 0.5 0.5 0.6538 | 0.3222
0 0.5 0.5 0 0.9184 | 0.5936

0.5 0.8 1 0.2 0.9828 | 0.7282

*SB ratio= 1/2, CR ratio= 2

Table 6.1.64: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 BIk

=10 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0514 | 0.0482
0 0 0.5 0 0.4936 | 0.3798
0 0 0.5 0.5 0.2838 | 0.2156
0 0.5 0.5 0 0.4810 | 0.3650

0.5 0.8 1 0.2 0.6222 | 0.4740

*SB ratio= 1, CR ratio= 2

Table 6.1.65: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk
=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0460 | 0.0464
0 0 0.5 0 0.2996 | 0.2040
0 0 0.5 0.5 0.1904 | 0.1294
0 0.5 0.5 0 0.2842 | 0.1784

0.5 0.8 1 0.2 0.3798 | 0.2404

*SB ratio= 1, CR ratio= 2
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Table 6.1.66: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 BIk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0500 | 0.0478
0 0 0.5 0 0.6528 | 0.4120
0 0 0.5 0.5 0.3638 | 0.2320
0 0.5 0.5 0 0.6500 | 0.4290

0.5 0.8 1 0.2 0.7830 | 0.5378

*SB ratio= 1, CR ratio= 2

Table 6.1.67: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0510 | 0.0504
0 0 0.5 0 0.7924 | 0.6962
0 0 0.5 0.5 0.4952 | 0.4218
0 0.5 0.5 0 0.7984 | 0.6992

0.5 0.8 1 0.2 0.9026 | 0.8302

*SB ratio= 2, CR ratio= 2

Table 6.1.68: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 BIk

=15 under T (3)*sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0490 | 0.0490
0 0 0.5 0 0.4982 | 0.3438
0 0 0.5 0.5 0.2946 | 0.2044
0 0.5 0.5 0 0.5054 | 0.3400

0.5 0.8 1 0.5 0.4944 | 0.3468

*SB ratio= 2, CR ratio= 2

Table 6.1.69: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0486 | 0.0548
0 0 0.5 0 0.9270 | 0.7812
0 0 0.5 0.5 0.6454 | 0.4674
0 0.5 0.5 0 0.9130 | 0.7530

0.5 0.8 1 0.2 0.9790 | 0.8820

*SB ratio= 2, CR ratio= 2
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Table 6.1.70: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0482 | 0.0520
0 0 0.5 0 0.7286 | 0.6852
0 0 0.5 0.5 0.4430 | 0.4098
0 0.5 0.5 0 0.7390 | 0.7024

0.5 0.8 1 0.2 0.8556 | 0.8192

*SB ratio= 3, CR ratio= 2

Table 6.1.71: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk
=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0506 | 0.0562
0 0 0.5 0 0.4280 | 0.3384
0 0 0.5 0.5 0.2562 | 0.1984
0 0.5 0.5 0 0.4470 | 0.3464

0.5 0.8 1 0.2 0.5502 | 0.4278

*SB ratio= 3, CR ratio= 2

Table 6.1.72: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0512 | 0.0508
0 0 0.5 0 0.8836 | 0.7744
0 0 0.5 0.5 0.5738 | 0.4606
0 0.5 0.5 0 0.8592 | 0.7536

0.5 0.8 1 0.2 0.9528 | 0.8782

*SB ratio= 3, CR ratio= 2

Table 6.1.73: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0496 | 0.0450
0 0 0.5 0 0.8132 | 0.7918
0 0 0.5 0.5 0.4980 | 0.4838
0 0.5 0.5 0 0.7944 | 0.7940

0.5 0.8 1 0.2 0.9146 | 0.9054

*SB ratio= 4, CR ratio= 2
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Table 6.1.74: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 BlIk
=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0548 | 0.0480
0 0 0.5 0 0.4898 | 0.4094
0 0 0.5 0.5 0.2870 | 0.2486
0 0.5 0.5 0 0.4782 | 0.4090

0.5 0.8 1 0.2 0.6270 | 0.5264

*SB ratio= 4, CR ratio=2

Table 6.1.75: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0488 | 0.0556
0 0 0.5 0 0.9270 | 0.8662
0 0 0.5 0.5 0.6310 | 0.5492
0 0.5 0.5 0 0.9154 | 0.8572

0.5 0.8 1 0.2 0.9786 | 0.9472

*SB ratio= 4, CR ratio=2

Table 6.1.76: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 BIk
=5 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0470 | 0.0514
0 0 0.5 0 0.7412 | 0.7852
0 0 0.5 0.5 0.4388 | 0.5014
0 0.5 0.5 0 0.7342 | 0.7964

0.5 0.8 1 0.2 0.8598 | 0.9054

*SB ratio= 8, CR ratio= 2

Table 6.1.77: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=5 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0512 | 0.0504
0 0 0.5 0 0.4186 | 0.4104
0 0 0.5 0.5 0.2424 | 0.2380
0 0.5 0.5 0 0.4206 | 0.4012

0.5 0.8 1 0.2 0.5334 | 0.5308

*SB ratio= 8, CR ratio= 2
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Table 6.1.78: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk
=5 under exp (1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0490 | 0.0516
0 0 0.5 0 0.8714 | 0.8658
0 0 0.5 0.5 0.5420 | 0.5340
0 0.5 0.5 0 0.8514 | 0.8532
0.5 0.8 1 0.2 0.9456 | 0.9458

*SB ratio= 8, CR ratio= 2
6.1.3. Five Treatment Results
6.1.3.1. Five Treatment Peak 2 Results

Under the three distributions, when SB ratio was 1/8, 1/4 1/3, 1/2, 1, 2, 3, and 4, and the
CR ratio was 2,4, and 9 then the A™ was better than the A™ as presented in Tables 6.1.79-
6.1.102. However, if the SB ratio was 8 and the CR ratio was 2,4, and 8 under the normal
distribution only, then the A™ was slightly better than the A™ as shown in Tables 6.1.103-
6.1.105. These results are in contrast to Magel et al.’s (2010) results, which had the A™ better
than the A™ in all situations.

Table 6.1.79: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0512 | 0.0520
0 0.5 0 0 0 0.6674 | 0.5582
0 0.5 0.5 0 0 0.8160 | 0.7150

0.5 0.5 0 0 0 0.4446 | 0.3638
0.4 1 0.8 0.5 0.2 0.9538 | 0.8902

*SB ratio= 1/8, CR ratio= 2
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Table 6.1.80: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk
=40 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0432 | 0.0450
0 0.5 0 0 0 0.4594 | 0.3660
0 0.5 0.5 0 0 0.5900 | 0.4722

0.5 0.5 0 0 0 0.3042 | 0.2384
0.4 1 0.8 0.5 0.2 0.8024 | 0.6608

*SB ratio= 1/8, CR ratio= 2

Table 6.1.81: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under exp (1) * sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0500 | 0.0478
0 0.5 0 0 0 0.8772 | 0.7512
0 0.5 0.5 0 0 0.9632 | 0.8884

0.5 0.5 0 0 0 0.6494 | 0.5124
0.4 1 0.8 0.5 0.2 0.9982 | 0.9862

*SB ratio= 1/8, CR ratio= 2

Table 6.1.82: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 BIk

=40 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0490 | 0.0538
0 0.5 0 0 0 0.7434 | 0.4764
0 0.5 0.5 0 0 0.8906 | 0.6312

0.5 0.5 0 0 0 0.5278 | 0.3038
0.4 1 0.8 0.5 0.2 0.9818 | 0.8214

*SB ratio= 1/4, CR ratio= 2

Table 6.1.83: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk
=40 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0508 | 0.0490
0 0.5 0 0 0 0.5040 | 0.2650
0 0.5 0.5 0 0 0.6678 | 0.3412

0.5 0.5 0 0 0 0.3538 | 0.1974
0.4 1 0.8 0.5 0.2 0.8626 | 0.4966

*SB ratio= 1/4, CR ratio= 2
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Table 6.1.84: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 BIk

=40 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0528 | 0.0484
0 0.5 0 0 0 0.9310 | 0.5852
0 0.5 0.5 0 0 0.9862 | 0.7450

0.5 0.5 0 0 0 0.7364 | 0.3928
0.4 1 0.8 0.5 0.2 0.9996 | 0.9160

*SB ratio= 1/4, CR ratio= 2

Table 6.1.85: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0440 | 0.0476
0 0.5 0 0 0 0.6674 | 0.4286
0 0.5 0.5 0 0 0.8378 | 0.5686

0.5 0.5 0 0 0 0.4662 | 0.2888
0.4 1 0.8 0.5 0.2 0.9636 | 0.7844

*SB ratio= 1/3, CR ratio= 2

Table 6.1.86: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 BIk
=30 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0442 | 0.0492
0 0.5 0 0 0 0.4438 | 0.2366
0 0.5 0.5 0 0 0.5994 | 0.3164

0.5 0.5 0 0 0 0.2996 | 0.1732
0.4 1 0.8 0.5 0.2 0.7942 | 0.4556

*SB ratio= 1/3, CR ratio= 2

Table 6.1.87: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0500 | 0.0522
0 0.5 0 0 0 0.8792 | 0.5144
0 0.5 0.5 0 0 0.9596 | 0.6932

0.5 0.5 0 0 0 0.6444 | 0.3366
0.4 1 0.8 0.5 0.2 0.9980 | 0.8822

*SB ratio= 1/3, CR ratio= 2
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Table 6.1.88: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 BIk

=30 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0472 | 0.0496
0 0.5 0 0 0 0.7374 | 0.4720
0 0.5 0.5 0 0 0.8818 | 0.6280

0.5 0.5 0 0 0 0.4964 | 0.3068
0.4 1 0.8 0.5 0.2 0.9834 | 0.8394

*SB ratio= 1/2, CR ratio= 2

Table 6.1.89: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 Blk
=30 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0506 | 0.0522
0 0.5 0 0 0 0.4904 | 0.2486
0 0.5 0.5 0 0 0.6338 | 0.3342

0.5 0.5 0 0 0 0.3214 | 0.1662
0.4 1 0.8 0.5 0.2 0.8458 | 0.4732

*SB ratio= 1/2, CR ratio= 2

Table 6.1.90: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 BIk

=30 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0510 | 0.0486
0 0.5 0 0 0 0.9184 | 0.5474
0 0.5 0.5 0 0 0.9836 | 0.7288

0.5 0.5 0 0 0 0.7018 | 0.3634
0.4 1 0.8 0.5 0.2 0.9992 | 0.8976

*SB ratio= 1/2, CR ratio= 2

Table 6.1.91: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0504 | 0.0554
0 0.5 0 0 0 0.4544 | 0.3402
0 0.5 0.5 0 0 0.6110 | 0.4768

0.5 0.5 0 0 0 0.2996 | 0.2332
0.4 1 0.8 0.5 0.2 0.8236 | 0.6720

*SB ratio= 1, CR ratio= 2
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Table 6.1.92: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 BIk
=10 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0526 | 0.0500
0 0.5 0 0 0 0.2820 | 0.1944
0 0.5 0.5 0 0 0.3790 | 0.2322

0.5 0.5 0 0 0 0.1964 | 0.1434
0.4 1 0.8 0.5 0.2 0.5428 | 0.3522

*SB ratio= 1, CR ratio= 2

Table 6.1.93: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under exp (1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0506 | 0.0490
0 0.5 0 0 0 0.6212 | 0.3926
0 0.5 0.5 0 0 0.7840 | 0.5456

0.5 0.5 0 0 0 0.3900 | 0.2524
0.4 1 0.8 0.5 0.2 0.9434 | 0.7428

*SB ratio= 1, CR ratio= 2

Table 6.1.94: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 BlIk

=15 under N (0.1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0526 | 0.0502
0 0.5 0 0 0 0.7468 | 0.6434
0 0.5 0.5 0 0 0.8974 | 0.8200

0.5 0.5 0 0 0 0.5390 | 0.4466
0.4 1 0.8 0.5 0.2 0.9860 | 0.9574

*SB ratio= 2, CR ratio= 2

Table 6.1.95: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk
=15 under T (3) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0472 | 0.0478
0 0.5 0 0 0 0.4068 | 0.3096
0 0.5 0.5 0 0 0.5532 | 0.4396

0.5 0.5 0 0 0 0.2868 | 0.2226
0.4 1 0.8 0.5 0.2 0.7486 | 0.6140

*SB ratio= 2, CR ratio= 2
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Table 6.1.96: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk
=15 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0464 | 0.0474
0 0.5 0 0 0 0.9092 | 0.7486
0 0.5 0.5 0 0 0.9754 | 0.8800

0.5 0.5 0 0 0 0.6856 | 0.4962
0.4 1 0.8 0.5 0.2 0.9984 | 0.9804

*SB ratio= 2, CR ratio= 2

Table 6.1.97: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0532 | 0.0506
0 0.5 0 0 0 0.6730 | 0.6256
0 0.5 0.5 0 0 0.8496 | 0.8060

0.5 0.5 0 0 0 0.4714 | 0.4376
0.4 1 0.8 0.5 0.2 0.9712 | 0.9606

*SB ratio= 3, CR ratio= 2

Table 6.1.98: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under T(3) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0532 | 0.0506
0 0.5 0 0 0 0.6730 | 0.6256
0 0.5 0.5 0 0 0.8496 | 0.8060

0.5 0.5 0 0 0 0.4714 | 0.4376
0.4 1 0.8 0.5 0.2 0.9712 | 0.9606

*SB ratio= 3, CR ratio= 2

Table 6.1.99: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0482 | 0.0468
0 0.5 0 0 0 0.8516 | 0.7270
0 0.5 0.5 0 0 0.9486 | 0.8640

0.5 0.5 0 0 0 0.6236 | 0.5008
0.4 1 0.8 0.5 0.2 0.9960 | 0.9774

*SB ratio= 3, CR ratio= 2
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Table 6.1.100: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0532 | 0.0506
0 0.5 0 0 0 0.6730 | 0.6256
0 0.5 0.5 0 0 0.8496 | 0.8060

0.5 0.5 0 0 0 0.4714 | 0.4376
0.4 1 0.8 0.5 0.2 0.9712 | 0.9606

*SB ratio= 4, CR ratio= 2

Table 6.1.101: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0494 | 0.0476
0 0.5 0 0 0 0.4592 | 0.3894
0 0.5 0.5 0 0 0.6152 | 0.5150

0.5 0.5 0 0 0 0.3120 | 0.2638
0.4 1 0.8 0.5 0.2 0.8128 | 0.7268

*SB ratio= 4, CR ratio= 2

Table 6.1.102: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0484 | 0.0470
0 0.5 0 0 0 0.8238 | 0.8328
0 0.5 0.5 0 0 0.9396 | 0.9326

0.5 0.5 0 0 0 0.6002 | 0.5962
0.4 1 0.8 0.5 0.2 0.9952 | 0.9936

*SB ratio= 4, CR ratio= 2

Table 6.1.103: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk
=5 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0486 | 0.0514
0 0.5 0 0 0 0.7602 | 0.7642
0 0.5 0.5 0 0 0.9068 | 0.8980

0.5 0.5 0 0 0 0.5398 | 0.5234
0.4 1 0.8 0.5 0.2 0.9886 | 0.9890

*SB ratio= 8, CR ratio= 2
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Table 6.1.104: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=5 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0552 | 0.0500
0 0.5 0 0 0 0.3952 | 0.3776
0 0.5 0.5 0 0 0.5232 | 0.4988

0.5 0.5 0 0 0 0.2624 | 0.2674
0.4 1 0.8 0.5 0.2 0.7312 | 0.7150

*SB ratio= 8, CR ratio= 2

Table 6.1.105: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk
=5 under exp (1) *sqgrt (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0522 | 0.0544
0 0.5 0 0 0 0.9032 | 0.8328
0 0.5 0.5 0 0 0.9750 | 0.9472

0.5 0.5 0 0 0 0.6854 | 0.6076
0.4 1 0.8 0.5 0.2 0.9998 | 0.9944

*SB ratio= 8, CR ratio= 2

6.1.3.2. Five Treatment Peak 3 Results

Under the three distributions, when SB ratio was 1/8, 1/4 1/3, 1/2, 1, 2, 3, 4, and 8 and the
CR ratio was 2, 4, and 9, then the A™ was better than the A~ as presented in Tables 6.1.106-
6.1.129. However, if the SB ratio was 8 and the CR ratio was 2 under the normal distribution and

Fkk

some cases under Exponential distribution, then the A™* was better than the A* as shown in
Tables 6.1.130-6.1.132. Again, this is in contrast to Magel et al.’s (2010) results, which had the

A better than the A= in all situations.
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Table 6.1.106: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0532 | 0.0498
0 0 0.5 0 0 0.7122 | 0.6104
0 0 0.5 0.5 0 0.7124 | 0.6058
0 0.5 0.5 0 0 0.6986 | 0.6026

0.2 0.5 1 0.8 0.4 0.9612 | 0.7598

*SB ratio= 1/8, CR ratio= 2

Table 6.1.107: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0478 | 0.0484
0 0 0.5 0 0 0.4970 | 0.3924
0 0 0.5 0.5 0 0.5056 | 0.4012
0 0.5 0.5 0 0 0.4948 | 0.3944

0.2 0.4 1 0.8 0.5 0.6864 | 0.5526

*SB ratio= 1/8, CR ratio= 2

Table 6.1.108: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk
=40 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0554 | 0.0542
0 0 0.5 0 0 0.9260 | 0.8230
0 0 0.5 0.5 0 0.9144 | 0.8070
0 0.5 0.5 0 0 0.9138 | 0.8050

0.2 0.4 1 0.8 0.5 0.9904 | 0.9514

*SB ratio= 1/8, CR ratio= 2

Table 6.1.109: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0486 | 0.0470
0 0 0.5 0 0 0.7972 | 0.5198
0 0 0.5 0.5 0 0.8014 | 0.5204
0 0.5 0.5 0 0 0.7928 | 0.5206

0.2 0.5 1 0.8 0.4 0.9234 | 0.8476

*SB ratio= 1/4, CR ratio= 2
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Table 6.1.110: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0502 | 0.0522
0 0 0.5 0 0 0.5644 | 0.2960
0 0 0.5 0.5 0 0.5534 | 0.2898
0 0.5 0.5 0 0 0.5572 | 0.2892

0.2 0.4 1 0.8 0.5 0.7598 | 0.4044

*SB ratio= 1/4, CR ratio= 2

Table 6.1.111: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk
=40 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0452 | 0.0474
0 0 0.5 0 0 0.9634 | 0.6486
0 0 0.5 0.5 0 0.9506 | 0.6278
0 0.5 0.5 0 0 0.9556 | 0.6396

0.2 0.4 1 0.8 0.5 0.9970 | 0.8412

*SB ratio= 1/4, CR ratio= 2

Table 6.1.112: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0514 | 0.0572
0 0 0.5 0 0 0.7236 | 0.4668
0 0 0.5 0.5 0 0.7164 | 0.4792
0 0.5 0.5 0 0 0.7210 | 0.4782

0.2 0.5 1 0.8 0.4 0.9308 | 0.7066

*SB ratio= 1/3, CR ratio= 2

Table 6.1.113: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0536 | 0.0574
0 0 0.5 0 0 0.4846 | 0.2520
0 0 0.5 0.5 0 0.4866 | 0.2518
0 0.5 0.5 0 0 0.4852 | 0.2646

0.2 0.4 1 0.8 0.5 0.6684 | 0.3668

*SB ratio= 1/3, CR ratio= 2
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Table 6.1.114: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk
=30 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0494 | 0.0498
0 0 0.5 0 0 0.9220 | 0.5890
0 0 0.5 0.5 0 0.9070 | 0.5760
0 0.5 0.5 0 0 0.9104 | 0.5656

0.2 0.4 1 0.8 0.5 0.9896 | 0.7734

*SB ratio= 1/3, CR ratio= 2

Table 6.1.115: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0546 | 0.0476
0 0 0.5 0 0 0.7910 | 0.5152
0 0 0.5 0.5 0 0.7844 | 0.5232
0 0.5 0.5 0 0 0.7872 | 0.5264

0.2 0.5 1 0.8 0.4 0.9650 | 0.7684

*SB ratio= 1/2, CR ratio= 2

Table 6.1.116: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0494 | 0.0506
0 0 0.5 0 0 0.5300 | 0.2688
0 0 0.5 0.5 0 0.5324 | 0.2666
0 0.5 0.5 0 0 0.5306 | 0.2740

0.2 0.4 1 0.8 0.5 0.7250 | 0.3712

*SB ratio= 1/2, CR ratio= 2

Table 6.1.117: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk
=30 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0504 | 0.0516
0 0 0.5 0 0 0.9544 | 0.6168
0 0 0.5 0.5 0 0.9344 | 0.6022
0 0.5 0.5 0 0 0.9366 | 0.6074

0.2 0.4 1 0.8 0.5 0.9970 | 0.8184

*SB ratio= 1/2, CR ratio= 2
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Table 6.1.118: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0452 | 0.0532
0 0 0.5 0 0 0.5134 | 0.3822
0 0 0.5 0.5 0 0.5112 | 0.3920
0 0.5 0.5 0 0 0.5150 | 0.4048

0.2 0.5 1 0.8 0.4 0.7482 | 0.6026

*SB ratio= 1, CR ratio= 2

Table 6.1.119: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0538 | 0.0536
0 0 0.5 0 0 0.3098 | 0.1982
0 0 0.5 0.5 0 0.3156 | 0.2084
0 0.5 0.5 0 0 0.2960 | 0.1940

0.2 0.4 1 0.8 0.5 0.4328 | 0.2850

*SB ratio= 1, CR ratio= 2

Table 6.1.120: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0504 | 0.0484
0 0 0.5 0 0 0.6958 | 0.4408
0 0 0.5 0.5 0 0.6820 | 0.4450
0 0.5 0.5 0 0 0.6780 | 0.4406

0.2 0.4 1 0.8 0.5 0.8708 | 0.6312

*SB ratio= 1, CR ratio= 2

Table 6.1.121: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0490 | 0.0524
0 0 0.5 0 0 0.7986 | 0.6970
0 0 0.5 0.5 0 0.7926 | 0.6994
0 0.5 0.5 0 0 0.8106 | 0.7080

0.2 0.5 1 0.8 0.4 0.9686 | 0.9280

*SB ratio= 2, CR ratio= 2

105




Table 6.1.122: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0484 | 0.0470
0 0 0.5 0 0 0.4996 | 0.3468
0 0 0.5 0.5 0 0.5038 | 0.3498
0 0.5 0.5 0 0 0.5092 | 0.3562

0.2 0.4 1 0.8 0.5 0.6946 | 0.5012

*SB ratio= 2, CR ratio= 2

Table 6.1.123: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk
=15 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0474 | 0.0518
0 0 0.5 0 0 0.9408 | 0.7964
0 0 0.5 0.5 0 0.9334 | 0.7828
0 0.5 0.5 0 0 0.9298 | 0.7860

0.2 0.4 1 0.8 0.5 0.9942 | 0.9396

*SB ratio= 2, CR ratio= 2

Table 6.1.124: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under N (0.1) *sqgrt(2) for Both Mixed design™*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0432 | 0.0470
0 0 0.5 0 0 0.7454 | 0.7192
0 0 0.5 0.5 0 0.7510 | 0.7096
0 0.5 0.5 0 0 0.7416 | 0.7042

0.2 0.5 1 0.8 0.4 0.9484 | 0.9250

*SB ratio= 3, CR ratio= 2

Table 6.1.125: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0512 | 0.0490
0 0 0.5 0 0 0.4482 | 0.3530
0 0 0.5 0.5 0 0.4470 | 0.3466
0 0.5 0.5 0 0 0.4468 | 0.3478

0.2 0.4 1 0.8 0.5 0.6350 | 0.5030

*SB ratio= 3, CR ratio= 2
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Table 6.1.126: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0548 | 0.0558
0 0 0.5 0 0 0.8994 | 0.7842
0 0 0.5 0.5 0 0.8928 | 0.7748
0 0.5 0.5 0 0 0.8828 | 0.7782

0.2 0.4 1 0.8 0.5 0.9832 | 0.9394

*SB ratio= 3, CR ratio= 2

Table 6.1.127: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0474 | 0.0472
0 0 0.5 0 0 0.8212 | 0.8086
0 0 0.5 0.5 0 0.8216 | 0.8086
0 0.5 0.5 0 0 0.8194 | 0.8058

0.2 0.5 1 0.8 0.4 0.9738 | 0.9702

*SB ratio= 4, CR ratio= 2

Table 6.1.128: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0514 | 0.0486
0 0 0.5 0 0 0.4344 | 0.4234
0 0 0.5 0.5 0 0.4310 | 0.4020
0 0.5 0.5 0 0 0.4268 | 0.4202

0.2 0.4 1 0.8 0.5 0.5938 | 0.5938

*SB ratio= 4, CR ratio= 2

Table 6.1.129: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0466 | 0.0466
0 0 0.5 0 0 0.9490 | 0.8886
0 0 0.5 0.5 0 0.9384 | 0.8808
0 0.5 0.5 0 0 0.9306 | 0.8720

0.2 0.4 1 0.8 0.5 0.9922 | 0.9812

*SB ratio= 4, CR ratio= 2
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Table 6.1.130: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk
=5 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0462 | 0.0476
0 0 0.5 0 0 0.7468 | 0.7986
0 0 0.5 0.5 0 0.7464 | 0.7994
0 0.5 0.5 0 0 0.7384 | 0.8030

0.2 0.5 1 0.8 0.4 0.9480 | 0.9682

*SB ratio= 8, CR ratio= 2

Table 6.1.131: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0464 | 0.0450
0 0 0.5 0 0 0.5068 | 0.4262
0 0 0.5 0.5 0 0.5066 | 0.4214
0 0.5 0.5 0 0 0.5180 | 0.4338

0.2 0.4 1 0.8 0.5 0.7028 | 0.6042

*SB ratio= 8, CR ratio= 2

Table 6.1.132: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk
=5 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0532 | 0.0536
0 0 0.5 0 0 0.8818 | 0.8794
0 0 0.5 0.5 0 0.8648 | 0.8738
0 0.5 0.5 0 0 0.8772 | 0.8726

0.2 0.4 1 0.8 0.5 0.9758 | 0.9770

*SB ratio= 8, CR ratio= 2

6.1.3.3. Five Treatment Peak 4 Results

Under the three distributions, when SB ratio was1/8, 1/4 1/3, 1/2, 1, 2, and 3 and the CR
ratio was 2,4, and 9 then the A™ was high power than the A** as presented in Tables 6.1.133-
6.1.153. However, the A™ had high power than the A™ in two situations as shown in Tables
6.1.154-6.1.156: a) when the SB ratio was 4 and 8 and the CR ratio was 2 under the normal and

exponential distribution only; and b) when the SB ratio was 4 and 8 and the CR ratio was 4 or 9
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under the normal distribution only. These results are in contrast to Magel et al.’s (2010) results,

which had the A™ high power than the A~ in all situations.

Table 6.1.133: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0506 | 0.0504
0 0 0 0.5 0 0.5078 | 0.4360
0 0 0 0.5 0.5 0.3102 | 0.2794
0 0 0.5 0.5 0 0.8242 | 0.7108

0.2 0.5 0.8 1 0.4 0.9434 | 0.8802

*SB ratio= 1/8, CR ratio= 2

Table 6.1.134: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0498 | 0.0514
0 0 0 0.5 0 0.3394 | 0.2844
0 0 0 0.5 0.5 0.2080 | 0.1790
0 0 0.5 0.5 0 0.6098 | 0.4838

0.2 0.5 0.8 1 0.4 0.7684 | 0.6434

*SB ratio= 1/8, CR ratio= 2

Table 6.1.135: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 BIk
=40 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0466 | 0.0470
0 0 0 0.5 0 0.7244 | 0.6188
0 0 0 0.5 0.5 0.4322 | 0.3600
0 0 0.5 0.5 0 0.9710 | 0.8982

0.2 0.5 0.8 1 0.4 0.9968 | 0.9772

*SB ratio= 1/8, CR ratio= 2
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Table 6.1.136: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0490 | 0.0488
0 0 0 0.5 0 0.6016 | 0.4168
0 0 0 0.5 0.5 0.3670 | 0.2622
0 0 0.5 0.5 0 0.8810 | 0.6226

0.2 0.5 0.8 1 0.4 0.9772 | 0.8146

*SB ratio= 1/4, CR ratio= 2

Table 6.1.137: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0476 | 0.0500
0 0 0 0.5 0 0.3854 | 0.2328
0 0 0 0.5 0.5 0.2356 | 0.1658
0 0 0.5 0.5 0 0.6656 | 0.3426

0.2 0.5 0.8 1 0.4 0.8340 | 0.4924

*SB ratio= 1/4, CR ratio= 2

Table 6.1.138: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk
=40 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0514 | 0.0514
0 0 0 0.5 0 0.8022 | 0.5140
0 0 0 0.5 0.5 0.5300 | 0.3254
0 0 0.5 0.5 0 0.9842 | 0.7536

0.2 0.5 0.8 1 0.4 0.9990 | 0.9100

*SB ratio= 1/4, CR ratio= 2

Table 6.1.139: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=30 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0496 | 0.0528
0 0 0 0.5 0 0.5526 | 0.3880
0 0 0 0.5 0.5 0.3276 | 0.2616
0 0 0.5 0.5 0 0.8406 | 0.5762

0.2 0.5 0.8 1 0.4 0.9544 | 0.7714

*SB ratio= 1/3, CR ratio= 2
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Table 6.1.140: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=30 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0462 | 0.0480
0 0 0 0.5 0 0.3416 | 0.2188
0 0 0 0.5 0.5 0.2180 | 0.1590
0 0 0.5 0.5 0 0.5888 | 0.3124

0.2 0.5 0.8 1 0.4 0.7620 | 0.4414

*SB ratio= 1/3, CR ratio= 2

Table 6.1.141: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk
=30 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0466 | 0.0486
0 0 0 0.5 0 0.7366 | 0.4742
0 0 0 0.5 0.5 0.4544 | 0.2902
0 0 0.5 0.5 0 0.9636 | 0.7016

0.2 0.5 0.8 1 0.4 0.9968 | 0.8698

*SB ratio= 1/3, CR ratio= 2

Table 6.1.142: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk

=30 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0462 | 0.0522
0 0 0 0.5 0 0.6246 | 0.4594
0 0 0 0.5 0.5 0.3986 | 0.2968
0 0 0.5 0.5 0 0.8894 | 0.6240

0.2 0.5 0.8 1 0.4 0.9808 | 0.8368

*SB ratio= 1/2, CR ratio= 2

Table 6.1.143: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk

=30 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0478 | 0.0518
0 0 0 0.5 0 0.3678 | 0.2340
0 0 0 0.5 0.5 0.2328 | 0.1630
0 0 0.5 0.5 0 0.6442 | 0.3254

0.2 0.5 0.8 1 0.4 0.8252 | 0.4722

*SB ratio= 1/2, CR ratio= 2
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Table 6.1.144: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk
=30 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0476 | 0.0488
0 0 0 0.5 0 0.8126 | 0.5458
0 0 0 0.5 0.5 0.5148 | 0.3286
0 0 0.5 0.5 0 0.9812 | 0.7220

0.2 0.5 0.8 1 0.4 0.9992 | 0.9024

*SB ratio= 1/2, CR ratio= 2

Table 6.1.145: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0470 | 0.0548
0 0 0 0.5 0 0.3818 | 0.3412
0 0 0 0.5 0.5 0.2476 | 0.2334
0 0 0.5 0.5 0 0.5964 | 0.4634

0.2 0.5 0.8 1 0.4 0.8006 | 0.6606

*SB ratio= 1, CR ratio= 2

Table 6.1.146: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0514 | 0.0530
0 0 0 0.5 0 0.2248 | 0.1832
0 0 0 0.5 0.5 0.1538 | 0.1374
0 0 0 0.5 0.5 0.2200 | 0.2162

0.2 0.5 0.8 1 0.4 0.5160 | 0.3376

*SB ratio= 1, CR ratio= 2

Table 6.1.147: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0510 | 0.0496
0 0 0 0.5 0 0.4998 | 0.3628
0 0 0 0.5 0.5 0.2888 | 0.2374
0 0 0.5 0.5 0 0.7872 | 0.5342

0.2 0.5 0.8 1 0.4 0.9324 | 0.7448

*SB ratio= 1, CR ratio= 2
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Table 6.1.148: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0442 | 0.0442
0 0 0 0.5 0 0.6666 | 0.6440
0 0 0 0.5 0.5 0.4408 | 0.4358
0 0 0.5 0.5 0 0.8868 | 0.8070

0.2 0.5 0.8 1 0.4 0.9856 | 0.9574

*SB ratio= 2, CR ratio= 2

Table 6.1.149: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0440 | 0.0464
0 0 0 0.5 0 0.3866 | 0.3102
0 0 0 0.5 0.5 0.2340 | 0.217/8
0 0 0.5 0.5 0 0.6156 | 0.4378

0.2 0.5 0.8 1 0.4 0.7994 | 0.6248

*SB ratio= 2, CR ratio= 2

Table 6.1.150: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk
=15 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0492 | 0.0510
0 0 0 0.5 0 0.8196 | 0.7252
0 0 0 0.5 0.5 0.5460 | 0.4920
0 0 0.5 0.5 0 0.9810 | 0.8754

0.2 0.5 0.8 1 0.4 0.9986 | 0.9768

*SB ratio= 2, CR ratio= 2

Table 6.1.151: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=10 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0486 | 0.0502
0 0 0 0.5 0 0.6056 | 0.6388
0 0 0 0.5 0.5 0.3980 | 0.4400
0 0 0.5 0.5 0 0.8522 | 0.8078

0.2 0.5 0.8 1 0.4 0.9710 | 0.9552

*SB ratio= 3, CR ratio= 2
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Table 6.1.152: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=10 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0478 | 0.0472
0 0 0 0.5 0 0.3494 | 0.3216
0 0 0 0.5 0.5 0.2280 | 0.2134
0 0 0.5 0.5 0 0.5502 | 0.4212

0.2 0.5 0.8 1 0.4 0.7356 | 0.6074

*SB ratio= 3, CR ratio= 2

Table 6.1.153: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0484 | 0.0508
0 0 0 0.5 0 0.7634 | 0.7236
0 0 0 0.5 0.5 0.6592 | 0.7198
0 0 0.5 0.5 0 0.9512 | 0.8740

0.2 0.5 0.8 1 0.4 0.9964 | 0.9764

*SB ratio= 3, CR ratio= 2

Table 6.1.154: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under N (0.1) *sqgrt(2) for Both Mixed design™*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0436 | 0.0478
0 0 0 0.5 0 0.7060 | 0.7534
0 0 0 0.5 0.5 0.4664 | 0.5326
0 0 0.5 0.5 0 0.9092 | 0.8952

0.2 0.5 0.8 1 0.4 0.9872 | 0.9876

*SB ratio= 4, CR ratio= 2

Table 6.1.155: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under T(3)*sqgrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0496 | 0.0518
0 0 0 0.5 0 0.3860 | 0.3786
0 0 0 0.5 0.5 0.2520 | 0.2556
0 0 0.5 0.5 0 0.6126 | 0.5140

0.2 0.5 0.8 1 0.4 0.7948 | 0.7166

*SB ratio= 4, CR ratio= 2
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Table 6.1.156: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk
=10 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0492 | 0.0516
0 0 0 0.5 0 0.7702 | 0.8356
0 0 0 0.5 0.5 0.5134 | 0.6018
0 0 0.5 0.5 0 0.9416 | 0.9364

0.2 0.5 0.8 1 0.4 0.9926 | 0.9948

*SB ratio= 4, CR ratio= 2

Table 6.1.157: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=5 under N (0.1) *sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0454 | 0.0522
0 0 0 0.5 0 0.6486 | 0.7474
0 0 0 0.5 0.5 0.4254 | 0.5308
0 0 0.5 0.5 0 0.8574 | 0.9032

0.2 0.5 0.8 1 0.4 0.9722 | 0.9866

*SB ratio= 8, CR ratio= 2

Table 6.1.158: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=5 under T(3)*sqrt(2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0446 | 0.0492
0 0 0 0.5 0 0.3388 | 0.3648
0 0 0 0.5 0.5 0.2318 | 0.2576
0 0 0.5 0.5 0 0.5236 | 0.5094

0.2 0.5 0.8 1 0.4 0.7090 | 0.7048

*SB ratio= 8, CR ratio= 2

Table 6.1.159: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=5 under exp (1)*sqrt(2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0516 | 0.0504
0 0 0 0.5 0 0.8340 | 0.8210
0 0 0 0.5 0.5 0.5666 | 0.5910
0 0 0.5 0.5 0 0.9780 | 0.9386

0.2 0.5 0.8 1 0.4 0.9986 | 0.9958

*SB ratio= 8, CR ratio= 2

115




6.2. Second Scenario Results

The result will be separated by the three situations we considered estimating the powers
of the tests. The first situation considered is when the location parameters are different, and the
scale parameters are equal. The second type considered is when the location parameters are
equal, and the scale parameters are different. The third type considered is when the location and
scale parameters are both different. We have a third test in the comparison among the tests
proposed which is the second test proposed weighted in order to get high power.

In second scenario, under three distributions considered with n= 15, and the treatment 3
with peak 2, treatment 4 with peak 2 or 3, or treatment 5 with peak 2, 3, and 4. The T, is better
than T, or TW, if we change the location parameters only, also The T; is better than T, or TW,
if the scale parameters change and the location parameters constant. Lastly, under normal and t
with three degrees of freedom, the T is better than T, or TW, if the location parameters and
scale parameters change, while the TW, is better than T, or T; if the distribution exponential.
The amazing part is that when we add the weight to second proposed test, it rises the power if the
change on scale parameters only or on both location and scale parameters together. However, if
the change on location parameters only, the power on the third test goes down on the power.
Tables 6.2.1-3 show the results for 3 different types of populations when the means were
different and the variances were equal. Tables 6.2.4-6 show estimated powers when the means
are the same and the variances are different. Tables 6.2.7-9 show estimated powers when both

the means and the variances are different.
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Table 6.2.1: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with
different means and equal variance when the sample size n= 15 under CRD.

251 0 M2 0’ M3 a3° T3 T, W,

0 1 0 1 0 1 0.0512 | 0.0496 | 0.0460
0 1 1.5 1 0 1 0.8984 | 0.9976 | 0.9832
0 1 1.5 1 1.5 1 0.3976 | 0.6404 | 0.5084
15 1 1.5 1 0 1 0.3836 | 0.6152 | 0.5122
0.4 1 1.8 1 0.9 1 0.7328 | 0.9574 | 0.8896

Table 6.2.2: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different

means and equal variance when the sample size n=15 under CRD.

251 0y Ha 0y’ U3 032 Ty T, W,

0 1 6° 0 1 6° 0 1 6° 0.0534 | 0.0494 | 0.0496
0 1 6° 1.5 1 6° 0 1 62 0.7454 | 0.9634 | 0.8950
0 1 6° 15 1 6° 15 1 6° 0.2896 | 0.4668 | 0.3852
15 1 6° 1.5 1 6° 0 1 6° 0.2920 | 0.4742 | 0.3958
0.4 1 6? 1.8 1 62 0.9 1 6? 0.5820 | 0.8408 | 0.7412

Table 6.2.3: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with

different means and equal variance when the sample size n=15 under CRD.

J251 y° Ha 0’ U3 032 T T, W,
1 1 1 1 1 1 0.0484 | 0.0450 | 0.0430
1 1 15 1 1 1 0.6532 | 0.9190 | 0.8186
1 1 15 1 15 1 0.2328 | 0.3690 | 0.2996

1.5 1 1.5 1 1 1 0.2488 | 0.3928 | 0.3192

15 1 1.8 1 1.2 1 0.4366 | 0.7002 | 0.5746

Table 6.2.4: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with same
means and different variance when the sample size n= 15 under CRD.
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Table 6.2.5: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with same

means and different variance when the sample size n= 15 under CRD.

251 0 M2 0, M3 03 (5} T, W,

0 162 0 1 6 0 16° 0.0566 | 0.0560 | 0.0550
0 16° 0 9 o° 0 16° 0.7118 | 0.1308 | 0.4208
0 16° 0 9 ¢° 0 9 ¢° 0.2356 | 0.0946 | 0.1696
0 9 ¢° 0 9 o° 0 16° 0.2396 | 0.0802 | 0.1636
0 3 6° 0 9 ¢° 0 5 o° 0.3494 | 0.0964 | 0.2256

Table 6.2.6: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with

same means and different variance when the sample size n=15 under CRD.

251 0y Ha 0’ U3 032 Ty T, W,
1 12 1 12 1 12 0.0414 | 0.0454 | 0.0414
1 12 1 92 1 12 0.7028 | 0.1372 | 0.4134
1 12 1 92 1 92 0.2400 | 0.0842 | 0.1660
1 92 1 92 1 12 0.2238 | 0.0840 | 0.1538
1 32 1 92 1 32 0.2968 | 0.0880 | 0.1962

Table 6.2.7: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with
different means and different variance when the sample size n=15 under CRD.

251 ay? 2%} % M3 a3 Ty T, W,

0 1 0 1 0 1 0.0516 | 0.0548 | 0.0492
0 1 1.5 9 0 1 0.8584 | 0.4040 | 0.6800
0 1 1.5 9 15 9 0.3556 | 0.1764 | 0.2788
1.5 9 1.5 9 0 1 0.3634 | 0.1962 | 0.2872
0.4 5 1.8 9 0.9 3 0.5756 | 0.2644 | 0.3936

Table 6.2.8: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different
means and different variance when the sample size n=15 under CRD.

251 0, 2%} 0’ M3 a3 Ty T, W,
0 1 6? 0 1 6° 0 16° | 0.0532 | 0.0504 | 0.0494
0 1 62 1.2 5 62 0 16% | 0.9968 | 0.9566 | 0.9910
0 1 62 1.5 9 62 1.5 96% | 0.7482 | 0.5946 | 0.7128

1.5 9 52 1.5 9 52 0 16® | 0.7462 | 0.5982 | 0.7132

0.4 3 62 1.8 9 o2 0.9 5062 | 09512 | 0.9176 | 0.9528
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Table 6.2.9: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
different means and different variance when the sample size n=15 under CRD.

251 ay? M2 % M3 03 T3 T, W,

1 12 1 12 1 12 0.0500 | 0.0484 | 0.0482
1 12 3 32 1 12 0.9756 | 0.9388 | 0.9726
1 12 3 32 3 32 0.5274 | 0.4598 | 0.5250
3 32 3 32 1 12 0.5156 | 0.4636 | 0.5220
2 22 4 42 3 32 0.5196 | 0.4484 | 0.5092

6.3. Third Scenario Results

The result will be separated by the SB ratio in the third scenario. The SB Ratio is the
sample size in CRD portion to the number of blocks in the RCBD portion, and we take into
count that the number of blocks in RCBD half, equal, and twice the sample size in the CRD. The
first situation considered is when the location parameters are different, and the scale parameters
are equal. The second type considered is when the location parameters are equal, and the scale
parameters are different. The third type considered is when the location and scale parameters are
both different. We have a third test in the comparison among the tests proposed which is the
second test proposed weighted in order to get high power.

In Third scenario, Equal samples of size 12 are taken from each of the k populations
(n1=n2=...=nk =n=12). Four subsets of 3 observations each were randomly formed from the 12
observations from each population, and the RCBD portion is assumed that there are three
observations for each treatment in each block. The L, is better than L, or LW, if we change only
the location parameters under all distributions and all different SB ratio. Also, the L, is better
than L, or LW, if the scale parameters change and the location parameters constant under all
distribution and all different SB ratio. Lastly, the L, is better than L, or LW, if the location
parameters and scale parameters change under all distribution and all different SB ratio. The

amazing part is that when we add the weight to second proposed test, it rises the power if the
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change on scale only or on both together. However, if the change on location parameters only,
the power on the third test goes down on the power. Some exception is when location change
only or scale only under treatment 4 peak 2 and n=12 blocks =6, then we get different result.
6.3.1. Three Treatment Results
6.3.1.1. Three Treatment Peak 2 Results

Tables below show the result for three treatments at peak two under the three underlying
distributions. The L, is better than L, or LW, if we change only the location parameters under
all distributions and all different SB ratio as presented in Tables 6.3.1- 6.3.3. Also, the L, is
better than L, or LW, if the scale parameters change and the location parameters constant under
all distribution and all different SB ratio as presented in Tables 6.3.3-6.3.6. Lastly, the L, is
better than L, or LW, if the location parameters and scale parameters change under all
distribution and all different SB ratio as shown in Tables 6.3.7-6.3.9.
Table 6.3.1: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with

different means and equal variance when number of blocks half the sample size under mixed
design. (n=12, BIk=6).

J251 0y° Ha 0’ U3 032 Ly L, LW,

0 1 0 1 0 1 0.0518 | 0.0474 | 0.0534
0 1 15 1 0 1 0.9096 | 0.9922 | 0.9656
0 1 1.5 1 1.5 1 0.3978 | 0.5596 | 0.4600
15 1 15 1 0 1 0.3956 | 0.5672 | 0.4528
1.5 1 2 1 1.8 1 0.1816 | 0.2382 | 0.2048

120



Table 6.3.2: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks half the sample size under mixed design. (n=
12, BIk=6).

H 0’ Ua 0’ U3 3° Ly L, Lw,

0 1 6° 0 1 6° 0 1 6° 0.0534 | 0.0496 | 0.0506
0 1 62 15 1 6° 0 1 6° 0.7686 | 0.9256 | 0.8414
0 1 6° 1.5 1 6° 1.5 1 6° 0.3066 | 0.4268 | 0.3518
1.5 16° 1.5 16° 0 16> | 0.3056 | 0.4238 | 0.3386
1.5 1 6° 2 1 6° 1.8 1 6° 0.1534 | 0.1948 | 0.1648

Table 6.3.3: Percentage of Rejection for k=3 Populations p=2; Exponential (1).-Distribution with
different means and equal variance when number of blocks half the sample size under mixed
design. (n= 12, BIk=6).

J251 y° Ha 0’ U3 032 Ly L, LW,

1 1 1 1 1 1 0.0526 | 0.0472 | 0.0450
1 1 1.5 1 1 1 0.8682 | 0.9758 | 0.9254
1 1 15 1 15 1 0.3824 | 0.5092 | 0.4304
15 1 1.5 1 1 1 0.3854 | 0.5246 | 0.4400
15 1 2 1 1.8 1 0.6412 | 0.8152 | 0.7090

Table 6.3.4: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.

(n=12, BIk=6).
251 ay? 2%} % M3 a3 Ly L, Lw,
0 1 0 1 0 1 0.0502 | 0.0486 | 0.0494
0 1 0 5 0 1 0.6752 | 0.1882 | 0.4222
0 1 0 5 0 5 0.2494 | 0.1036 | 0.1832
0 5 0 5 0 1 0.2578 | 0.1106 | 0.1862
0 5 0 9 0 8 0.1788 | 0.0750 | 0.1282

Table 6.3.5: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.

(n= 12, BIk=6).
2 2 2

J251 01 12%) %) U3 03 Ly L, LW,
0 1 62 0 1 62 0 162 | 0.0502 | 0.0548 | 0.0514
0 1 62 0 5 62 0 162 | 0.6554 | 0.1292 | 0.1478
0 1 62 0 5 62 0 5062 | 0.2320 | 0.0886 | 0.0958
0 5 62 0 5 62 0 162 | 0.2222 | 0.0734 | 0.0878
0 5 62 0 9 62 0 5062 | 0.2408 | 0.0810 | 0.0850
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Table 6.3.6: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
equal means and different variance when number of blocks half the sample size under mixed
design. (n= 12, BIk=6).

250 0y° Ua a,° U3 a3° Ly L, Lw,

1 12 1 12 1 12 0.0510 | 0.0424 | 0.0436
1 12 1 52 1 12 0.9772 | 0.1966 | 0.6924
1 12 1 52 1 52 0.5050 | 0.1002 | 0.2710
1 52 1 52 1 12 0.9236 | 0.9072 | 0.9624
1 52 1 92 1 82 0.2284 | 0.0810 | 0.1502

Table 6.3.7: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with

different means and different variance when number of blocks half the sample size under mixed
design. (n=12, BIk=6).

M1 0 2%} % M3 a3° L, L, Lw,

0 1 0 1 0 1 0.0460 | 0.0444 | 0.0422
0 1 1.5 5 0 1 0.9206 | 0.5014 | 0.7510
0 1 1.5 5 1.5 5 0.4404 | 0.2284 | 0.3370
15 5 1.5 5 0 1 0.4324 | 0.2348 | 0.3308
1.5 5 2 9 1.8 8 0.2080 | 0.1066 | 0.1610

Table 6.3.8: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks half the sample size under mixed design.

(n=12, BIk=6).
251 0y Ha % U3 032 Ly L, LW,
0 1 6° 0 1 6° 0 1 6° 0.0496 | 0.0522 | 0.0518
0 1 6° 15 5 g° 0 1 6° 0.9994 | 0.9818 | 0.9916
0 1 6° 15 5 g° 1.5 5 g° 0.7144 | 0.5274 | 0.5856
1.5 5 g2 15 5 g° 0 1 6° 0.7272 | 0.5338 | 0.5910
1.5 5 6° 2 9 ¢? 1.5 8 6° 0.4458 | 0.3554 | 0.3954

Table 6.3.9: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
different means and different variance when number of blocks half the sample size under mixed
design. (n= 12, Blk=6).

251 0 Ha % U3 % Ly L, LW,

1 12 1 12 1 12 0.0462 | 0.0464 | 0.0492
1 12 2 22 1 12 0.9938 | 0.9482 | 0.9786
1 12 2 22 2 22 0.6612 | 0.4996 | 0.5796
2 22 2 22 1 12 0.6570 | 0.4874 | 0.5624
2 22 4 42 3 32 0.9066 | 0.7548 | 0.8412
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6.3.2. Four Treatment Results
6.3.2.1. Four Treatment Peak 2 Results

Tables below show the result for four treatments at peak two under the three underlying
distributions. The L, is better than L, or LW, if we change only the location parameters under
all distributions and all different SB ratio as presented in Tables 6.3.10-6.3.12. Also, the L, is
better than L, or LW, if the scale parameters change and the location parameters constant under
all distribution and all different SB ratio as presented in Tables 6.3.13-6.3.15. Lastly, the L, is
better than L, or LW, if the location parameters and scale parameters change under all
distribution and all different SB ratio as shown in Tables 6.3.16-6.3.18.
Table 6.3.10: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with

different means and equal variance when number of blocks half the sample size under mixed
design. (n=12, Blk=6).

251 0y Ha a,° U3 032 Hq 04’ Ly L, LW,

0 1 0 1 0 1 0 1 0.0450 | 0.0468 | 0.0436
0 1 15 1 0 1 0 1 0.8912 | 0.9876 | 0.9504
0 1 15 1 15 1 0 1 0.8944 | 0.9902 | 0.9528
15 1 15 1 0 1 0 1 0.5838 | 0.7988 | 0.6604
1.2 1 2 1 1.8 1 15 1 0.3584 | 0.4872 | 0.3978

Table 6.3.11: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks half the sample size under mixed design. (n=
12, BIk=6).

231 0 M2 % M3 % Ha 0,° L, L, LW,

0 1 6° 0 1 6° 0 1 6° 0 1 6% | 0.0484 | 0.0484 | 0.0528
0 16° 1.5 1 6 0 1 6° 0 16° | 0.7490 | 0.9190 | 0.8344
0 1 6° 15 1 6° 1.5 1 6° 0 16° |0.7640 | 0.9238 | 0.8320
15 | 162 | 15 | 162 | O 16> | 0 162 |0.4428 | 0.6336 | 0.5088
1.2 1 6° 2 1 6° 1.8 1 6 1.5 1% | 0.2666 | 0.3588 | 0.2982
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Table 6.3.12: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution
with different means and equal variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

250 0y° 125) % U3 03° Hyg a,’ Ly L, Lw,

1 12 1 12 1 12 1 12 ] 0.0516 | 0.0464 | 0.0500
1 12 15 12 1 12 1 12 ]0.4600 | 0.6286 | 0.5188
1 12 15 12 1.5 12 1 12 ] 0.4454 | 0.6122 | 0.5068
15 12 1.5 12 1 12 1 12 | 0.2450 | 0.3366 | 0.2750
1.2 12 2 12 1.8 12 1.5 12 | 0.5692 | 0.7554 | 0.6412

Table 6.3.13: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

2 2 2 2 L1 LZ LWZ

0.0522 | 0.0510 | 0.0492
0.6496 | 0.1976 | 0.2160
0.6790 | 0.1564 | 0.1774
0.3796 | 0.1350 | 0.1470
0.4292 | 0.1236 | 0.1398
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Table 6.3.14: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

231 0 M2 a,° M3 a3 Ha a,’ Ly L, Lw,
0 1 6° 0 1 62 0 1 62 0 1 6> | 0.0478 | 0.0510 | 0.0504
0 1 62 0 56° 0 1 6? 0 162 | 0.6476 | 0.1204 | 0.1440
0 1 6? 0 5 2 0 5 2 0 1% |0.6388 | 0.1170 | 0.1384
0 5 6° 0 5 62 0 1 62 0 1 6% | 0.3288 | 0.0916 | 0.1036
0 2 6° 0 9 2 0 8 62 0 50 | 0.3458 | 0.0906 | 0.1012

Table 6.3.15: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution
with equal means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6)..

J251 0y° Ha 0’ U3 032 22 7% Ly L, LW,
1 12 1 12 1 12 1 12 ] 0.0520 | 0.0536 | 0.0542
1 12 1 52 1 12 1 12 ] 0.9700 | 0.1998 | 0.2166
1 12 1 52 1 52 1 12 1 0.9726 | 0.1994 | 0.2178
1 52 1 52 1 12 1 12 ] 0.7268 | 0.1354 | 0.1438
1 22 1 92 1 82 1 52 |0.6834 | 0.1256 | 0.1350
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Table 6.3.16: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with
different means and different variance when number of blocks half the sample size under mixed
design. (n=12, Blk=6)

251 0’ Ua 0’ U3 3° Hg a,” Ly L, Lw,

0 1 0 1 0 1 0 1 0.0452 | 0.0508 | 0.0498
0 1 1.5 5 0 1 0 1 0.9100 | 0.5076 | 0.5604
0 1 1.5 5 1.5 5 0 1 0.9356 | 0.5122 | 0.5726
1.5 5 1.5 5 0 1 0 1 0.6278 | 0.3254 | 0.3552
1.2 2 2 9 1.8 8 15 5 0.5106 | 0.1770 | 0.1960

Table 6.3.17: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks half the sample size under mixed design.
(n=12, Blk=6).

J251 0y Ha 0’ U3 032 Ha 04’ Ly L, LW,

0 1 6° 0 1 6° 0 1 6° 0 1 6% | 0.0474 | 0.0462 | 0.0458
0 1 6° 1.5 5 g° 0 1 6° 0 16° |0.9994 | 0.9788 | 0.9886
0 1 6° 1.5 5 ° 1.5 5 ° 0 16° |0.9996 | 0.9768 | 0.9902
1.5 5 2 1.5 5 g° 0 1 6° 0 16° |0.9322 | 0.7654 | 0.8160
1.2 2 6° 2 9 ¢? 1.8 8 ¢° 1.5 562 | 0.7706 | 0.5038 | 0.5538

Table 6.3.18: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution
with different means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

J251 0y° Ha % U3 032 Hy 7% Ly L, LW,

1 12 1 12 1 12 1 12 | 0.0524 | 0.0504 | 0.0510
1 12 15 1.52 1 12 1 12 | 0.7866 | 0.6126 | 0.6338
1 12 15 1.52 1.5 1.52 1 12 | 0.8006 | 0.6182 | 0.6436
1.5 12 15 1.52 1 12 1 12 | 0.5454 | 0.3454 | 0.3622
1.5 1.52 3 32 2.5 2.52 2 22 10.9134 | 0.7618 | 0.7828

6.3.2.2. Four Treatment Peak 3 Results

Tables below show the result for four treatments at peak three under the three underlying
distributions. The L, is better than L, or LW, if we change only the location parameters under
all distributions and all different SB ratio as presented in Tables 6.3.19-6.3.21. Also, the L, is
better than L, or LW, if the scale parameters change and the location parameters constant under

all distribution and all different SB ratio as presented in Tables 6.3.22-6.3.25. Lastly, the L, is
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better than L, or LW, if the location parameters and scale parameters change under all
distribution and all different SB ratio as shown in Tables 6.3.26-6.3.27.
Table 6.3.19: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with

different means and equal variance when number of blocks half the sample size under mixed
design. (n=12, Blk=6).

251 a,? M2 0, M3 a3 221 a,’ Ly L, Lw,

0 1 0 1 0 1 0 1 0.0504 | 0.0510 | 0.0492
0 1 0 1 1.5 1 0 1 0.8998 | 0.9898 | 0.9490
0 1 0 1 1.5 1 1.5 1 0.5796 | 0.7864 | 0.6634
0 1 1.5 1 1.5 1 0 1 0.8942 | 0.9916 | 0.9516
1.5 1 1.8 1 2 1 1.2 1 0.3590 | 0.4802 | 0.4028

Table 6.3.20: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and equal variance when number of blocks half the sample size under mixed design. (n=
12, BIk=6).

231 0 2%} )’ M3 a3 22} a,’ L, L, LW,
0 1 62 0 1 62 0 1 62 0 1 6° | 0.0470 | 0.0518 | 0.0528
0 1 6? 0 16> | 15 | 162 0 1 6% | 0.7626 | 0.9252 | 0.8386
0 1 62 0 o> | 15 | 16° | 15 | 162 |0.4572|0.6240 | 0.5144
0 16?2 | 15 | 1o® | 15 | 162 0 1% | 0.7550 | 0.9178 | 0.8310
15 | 16> | 18 | 162 2 16> | 1.2 | 162 |0.2776 | 0.3782 | 0.3070

Table 6.3.21: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution
with different means and equal variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

M1 0, 2%} a,° U3 a3 Ha a,’ Ly L, LW,

1 12 1 12 1 12 1 12 ] 0.0522 | 0.0558 | 0.0572
1 12 1 12 1.5 12 1 12 | 0.4458 | 0.6254 | 0.5112
1 12 1 12 1.5 12 1.5 12 1 0.2512 | 0.3310 | 0.2786
1 12 1.5 12 15 12 1 12 10.4482 | 0.6148 | 0.5150
15 12 1.8 12 1 12 1.2 12 | 0.5772 | 0.7666 | 0.6536
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Table 6.3.22: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

250 0y° I2%) a,’ U3 a3° Hg 0, Ly L, Lw,
0 1 0 1 0 1 0 1 0.0482 | 0.0500 | 0.0466
0 1 0 1 0 5 0 1 0.6612 | 0.1962 | 0.2144
0 1 0 1 0 5 0 3 0.3864 | 0.1416 | 0.1500
0 1 0 5 0 5 0 1 0.6718 | 0.1568 | 0.1768
0 5 0 8 0 9 0 2 0.4250 | 0.1170 | 0.1282

Table 6.3.23: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, Blk=6).

J251 0y Ha 0y’ H3 032 Hq % Ly L, LW,

0 1 6° 0 1 6° 0 1 6° 0 16° | 0.0460 | 0.0484 | 0.0482
0 1 6° 0 1 6° 0 5 62 0 16° |0.6338 | 0.1254 | 0.1454
0 1 6° 0 1 6° 0 5 o° 0 5062 | 0.3280 | 0.0938 | 0.1054
0 1 6° 0 5 62 0 5 62 0 16° | 0.6404 | 0.1246 | 0.1440
0 5 62 0 8 o° 0 9 ¢? 0 262 | 0.3446 | 0.0960 | 0.1016

Table 6.3.24: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution
with equal means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

231 0 2%} % M3 % 221 a,° L, L, LW,
1 12 1 12 1 12 1 12 ] 0.0526 | 0.0478 | 0.0474
1 12 1 12 1 52 1 12 | 0.9666 | 0.1914 | 0.2060
1 12 1 12 1 52 1 52 10.7290 | 0.1326 | 0.1414
1 12 1 52 1 52 1 12 | 0.9696 | 0.1848 | 0.2002
1 52 1 82 1 92 1 22 10.6854 | 0.1370 | 0.1424

Table 6.3.25: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with
different means and different variance when number of blocks half the sample size under mixed
design. (n=12, BIk=6).

251 a,° Ha a;° U3 % Ha a,° Ly L, LW,

0 1 0 1 0 1 0 1 0.0466 | 0.0486 | 0.0474
0 1 0 1 1.5 5 0 1 0.9090 | 0.5102 | 0.5570
0 1 0 1 1.5 5 1.5 5 0.6466 | 0.3260 | 0.3608
0 1 1.5 5 1.5 5 0 1 0.9304 | 0.5174 | 0.5708
1.5 5 1.8 8 2 9 1.2 2 0.5032 | 0.1812 | 0.2034
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Table 6.3.26: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and different variance when number of blocks half the sample size under mixed design.
(n=12, Blk=6).

251 ay° Ha a;° U3 03° Ha 04’ Ly L, LW,

0 1 6° 0 1 6° 0 1 6° 0 1 6% |0.0522 | 0.0556 | 0.0558
0 1 6 0 1 6 1.5 5 6? 0 16° |0.9996 | 0.9766 | 0.9888
0 162 | 0 16> | 15 | 56° | 15 | 5¢6% |0.9274|0.7584 | 0.8134
0 1 6 1.5 5 6? 1.5 5 6? 0 16° |0.9996 | 0.9764 | 0.9884
1.5 5 g° 1.8 8 6° 2 9 ¢° 1.2 2% |0.7804 | 0.5060 | 0.5618

Table 6.3.27: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution
with different means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

251 0y Ha % H3 032 Hq 7% Ly L, LW,

1 12 1 12 1 12 1 12 | 0.0458 | 0.0538 | 0.0530
1 12 1 12 1.5 1.52 1 12 ] 0.7910 | 0.6226 | 0.6468
1 12 1 12 1.5 1.52 1.5 1.52 | 0.5086 | 0.3682 | 0.3830
1 12 15 1.52 1.5 1.52 1 12 ] 0.7934 | 0.6158 | 0.6394
2 22 2.5 2.52 3 32 1.5 1.5% | 0.9126 | 0.7516 | 0.7736

6.3.3. Five Treatment Results
6.3.3.1. Five Treatment Peak 2 Results

Tables below show the result for Five treatments at peak two under the three underlying
distributions. The L, is better than L; or LW, if we change only the location parameters under
all distributions and all different SB ratio as presented in Tables 6.3.28-6.3.30. Also, the L, is
better than L, or LW, if the scale parameters change and the location parameters constant under
all distribution and all different SB ratio as presented in Tables 6.3.31-6.3.33. Lastly, the L, is
better than L, or LW, if the location parameters and scale parameters change under all

distribution and all different SB ratio as shown in Tables 6.3.34-6.3.36.
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Table 6.3.28: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with
different means and equal variance when number of blocks half the sample size under mixed
design. (n=12, Blk=6).

o | o | gy | 0% | py | 03 | g | 04| ps | o5’ Ly L, Lw,

0 1 0 1 0 1 0 1 0 1 10.0512 | 0.0524 | 0.0506
0 1 1.5 1 0 1 0 1 0 1 ]0.8600 | 0.9786 | 0.9282
0 1 15 1 15 1 0 1 0 1 10.9670 | 0.9982 | 0.9888
15 1 1.5 1 0 1 0 1 0 1 ]0.6442 | 0.8462 | 0.7224
1.4 1 2 1 1.8 1 1.5 1 1.2 1 ]0.4942 | 0.6882 | 0.5712

Table 6.3.29: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks half the sample size under mixed design. (n=
12, BIk=6).

w0’ | py | 67 U3 032 g | 04° Hs 052 Ly L, LW,

0 [16°] 0 |16 O |16°] O |16®°] 0 |1c%]0.0480 |0.0532 | 0.0480
0 |[16°|15|16°| 0 |16®°] 0 |16%°]| 0 |16%]|0.7136|0.8900 | 0.7946
0 |16 15|16 15|16°] 0 |16°] 0 |1c%]0.8658|0.9754 | 0.9270
15 |16°]| 15 |1c6*] 0 |16®]| O |16%]| O |1c%]|0.4952]0.6836 | 0.5670
14 |16®°| 2 |[106°| 18 |106°| 15 |1c6°| 1.2 | 16%|0.3852 | 0.5152 | 0.4272

Table 6.3.30: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution
with different means and equal variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

o | o |y | 0 | uy | 0 | py | 04| ps | o3’ Ly Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0534 | 0.0534 | 0.0532
1 12 | 15 | 12 1 12 1 12 1 12 | 0.4160 | 0.5824 | 0.4694
1 12 | 15| 12 | 15 | 12 1 12 1 12 | 0.5750 | 0.7612 | 0.6400
15| 1?2 | 15 | 12 1 12 1 12 1 12 ]10.2770 | 0.3724 | 0.3124
14 | 12 2 12 | 18] 12 | 15| 12 | 1.2 | 1% | 0.7728 | 0.9164 | 0.8378

Table 6.3.31: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

| o |y | 67 U3 032 g | 0, Us 052 Ly Ly LW,
0 1 0 1 0 1 0 1 0 1 10.0478 | 0.0540 | 0.0498
0 1 0 5 0 1 0 1 0 1 |0.6106 | 0.1800 | 0.1956
0 1 0 5 0 5 0 1 0 1 ]0.8074 ] 0.1962 | 0.2240
0 5 0 5 0 1 0 1 0 1 ]0.4168 | 0.1474 | 0.1586
0 4 0 9 0 8 0 5 0 2 10.7354 | 0.1664 | 0.1902
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Table 6.3.32: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, Blk=6).

| o’ | gy |05 | py | 03% | g |04 | ps | 05° Ly L, Lw,

0 |16 0 |16°] 0 |16 O |16%| O |1o%]|0.0516 |0.0530 | 0.0500
0 |1c6’] 0 [56°| 0 |16°| O [16%] O |16%]|0.5966 |0.1224 | 0.1426
0 |16*] 0 [56%] 0 |56%| 0 |[16%] 0 |16%]0.7820|0.1498 | 0.1752
0 |56°| 0 [56°| 0 |16°| O [16%°] O |16%]0.3880|0.1062 | 0.1168
0 |406°] 0 [96%]| 0 |8c6?| 0 |[56°] 0 |2c%]0.6520|0.1318 | 0.1516

Table 6.3.33: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution
with equal means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

w0’ | py | 67 U3 032 g | 04° Us 052 Ly L, LW,

1 12 1 12 1 12 1 12 1 12 ] 0.0504 | 0.0458 | 0.0448
1 12 1 52 1 12 1 12 1 12 |0.9484 | 0.1740 | 0.1886
1 12 1 52 1 52 1 12 1 12 | 0.9952 | 0.2408 | 0.2642
1 52 1 52 1 12 1 12 1 12 | 0.7676 | 0.1422 | 0.1496
1 42 1 92 1 82 1 52 1 22 10.9530 | 0.1880 | 0.1996

Table 6.3.34: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with
different means and different variance when number of blocks half the sample size under mixed
design. (n=12, BIk=6).

| o] 0, U3 032 Hy | 047 Us 052 Ly L, LW,

0 1 0 1 0 1 0 1 0 1 |0.0520 | 0.0500 | 0.0522
0 11|15 5 0 1 0 1 0 1 |0.8710 | 0.4800 | 0.5326
0 11|15 5 15| 5 0 1 0 1 10.9810 | 0.6100 | 0.6804
15| 5 |15 5 0 1 0 1 0 1 |0.6860 | 0.3500 | 0.3934
14 | 4 2 9 18 | 8 15| 5 | 1.2 2 10.8400 | 0.2500 | 0.2894

Table 6.3.35: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks half the sample size under mixed design.
(n=12, Blk=6).

w | o’ | 0 | ps | 0° | py | 04| ps | o5’ Ly L, LW,
0 |16%] O 162 0 |16%2] O 16’ O 1% | 0.0526 | 0.0500 | 0.0504
0 |16%| 15 | 562 0 |162| O 16| 0 162 | 0.9970 | 0.9590 | 0.9750
0 |16%2| 15 | 56> | 1.5 | 56| O 16| 0 162 | 0.9998 | 0.9960 | 0.9990

15 | 506%| 1.5 | 56? 0 |162| O 16| O 162 | 0.9446 | 0.7990 | 0.8428

14 | 46%| 2 9062 | 1.8 | 80°| 15 |50°| 1.2 | 26%|0.9712 | 0.7280 | 0.7902
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Table 6.3.36: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution
with different means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

J251 o’ | w, a,’ py | 03 | wy | 0| ps a5° Ly L, Lw,

1 12 1 12 1 12 1 12 1 1% | 0.0480 | 0.0534 | 0.0528
1 12 1.5 | 1.52 1 12 1 12 1 12 | 0.7588 | 0.5754 | 0.5956
1 12 15 | 1.5%2 | 15 | 1.52 1 12 1 12 | 0.8968 | 0.7366 | 0.7590
15 |1.52| 15 | 1.52 1 12 1 12 1 12 | 0.5410 | 0.3848 | 0.4000
1.5 | 1.52 3 32 2.5 | 2572 2 22 | 1.8 |1.8%2|0.9712 | 0.8632 | 0.8804

6.3.3.2. Five Treatment Peak 3 Results

Tables below show the result for Five treatments at peak three under the three underlying
distributions. The L, is better than L, or LW, if we change only the location parameters under
all distributions and all different SB ratio as presented in Tables 6.3.37-6.3.39. Also, the L, is
better than L, or LW, if the scale parameters change and the location parameters constant under
all distribution and all different SB ratio as presented in Tables 6.3.40-6.3.42. Lastly, the L, is
better than L, or LW, if the location parameters and scale parameters change under all
distribution and all different SB ratio as shown in Tables 6.3.43-6.3.45.
Table 6.3.37: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with

different means and equal variance when number of blocks half the sample size under mixed
design. (n=12, BIk=6).

o | o |y | 0 | g | 0| oy | 0| ps | og® Ly L, Lw,

0 1 0 1 0 1 0 1 0 1 |0.0516 | 0.0558 | 0.0530
0 1 0 1 1.5 1 0 1 0 1 ]0.9036 | 0.9906 | 0.9550
0 1 0 1 1.5 1 1.5 1 0 1 10.9092 | 0.9930 | 0.9556
0 1 15| 1 1.5 1 0 1 0 1 10.9108 | 0.9890 | 0.9568
1.2 1 15| 1 2 1 1.8 1 1.4 | 1 ]0.4548 | 0.6112 | 0.5000
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Table 6.3.38: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and equal variance when number of blocks half the sample size under mixed design. (n=
12, BIk=6).
2 2 2 2 2
M1 | 01 2 02 U3 | O3 Hg | Oy Os L, L, LW,
0 |16°] 0 |16°] 0 |1c®]| 0 | 16? 162 | 0.0500 | 0.0544 | 0.0516
0 |16°]| 0 |16®° |15 | 1c®| 0 | 16° 1o% | 0.7662 | 0.9314 | 0.8464
0 |16°]| 0 |1c6®°] 15| 1c®| 15 | 16° 162 | 0.7664 | 0.9264 | 0.8392
0 5
5

N

ololo|loF

lo® | 15 [ 16® | 15 | 16| 0 | 16° 1% | 0.7764 | 0.9348 | 0.8552
12 [16* |15 [ 16* | 2 [16°]| 18 | 16° | 1.4 | 16* | 0.3392 | 0.4744 | 0.3978

Table 6.3.39: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution
with different means and equal variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

| o’ | py | 0| g | 03 | py | 0| ps | o3’ L, L, LW,

1 12 1 12 1 12 1 12 1 12 | 0.0532 | 0.0494 | 0.0474
1 12 1 12 | 15 | 12 1 12 1 12 | 0.4794 | 0.6504 | 0.5318
1 12 1 12 | 15| 12 | 15| 1?2 1 12 | 0.4724 | 0.6440 | 0.5216
1 12 | 15| 12 | 15| 1?2 1 12 1 12 | 0.4762 | 0.6458 | 0.5382
1.2 | 12 | 15| 12 2 12 | 18 | 12 | 1.4 | 1% |0.7064 | 0.8876 | 0.7840

Table 6.3.40: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

o 2 2 2 2 2 L1 LZ LW2

0.0486 | 0.0510 | 0.0504
0.6670 | 0.1988 | 0.2238
0.6834 | 0.1780 | 0.2008
0.6796 | 0.1700 | 0.1968
0.5938 | 0.1482 | 0.1692
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Table 6.3.41: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, Blk=6).

W | 0 | pp | 0p? U3 032 Hy | 0, Us 052 Ly L, LW,
0 162 0 162 0 162 0 162 0 162 | 0.0492 | 0.0538 | 0.0514
0 162 0 162 0 |56°| 0 162 0 162 | 0.6640 | 0.1268 | 0.1482
0 162 0 162 0 |56°| 0 |56°] O 162 | 0.6582 | 0.1294 | 0.1536
0 162 0 |56°| 0 |56°| O 162 0 162 | 0.6552 | 0.1224 | 0.1470
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Table 6.3.42: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution
with equal means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

o | o |y | 07 | ps | 03® | py | 04 | ps | o5’ Ly L, LW,

1 12 1 12 1 12 1 12 1 12 |0.0532 | 0.0550 | 0.0532
1 12 1 12 1 52 1 12 1 12 |0.9736 | 0.1988 | 0.2154
1 12 1 12 1 52 1 52 1 12 |0.9722 | 0.2030 | 0.2228
1 12 1 52 1 52 1 12 1 12 | 0.9756 | 0.1972 | 0.2148
1 22 1 42 1 92 1 82 1 52 |0.8488 | 0.1554 | 0.1656

Table 6.3.43: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with
different means and different variance when number of blocks half the sample size under mixed
design. (n=12, BIk=6).

| o |y | 0% | ps | 03 | ps | 0g® | pg | o5’ L, L, LW,

0 1 0 1 0 1 0 1 0 1 10.0476 | 0.0476 | 0.0478
0 1 0 1 1.5 5 0 1 0 1 10.9142 | 0.5166 | 0.5712
0 1 0 1 1.5 5 1.5 5 0 1 10.9292 | 0.5228 | 0.5796
0 1 1.5 &) 1.5 &) 0 1 0 1 10.9362 | 0.5204 | 0.5774
1.2 2 1.5 5 2 9 1.8 8 1.4 4 10.7396 | 0.2428 | 0.2780

Table 6.3.44: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

o | o |y | 0% | g | 03% | ps | 0y | ps | og’ L, L, Lw,
0 |16°| 0 |16%°] 0 |1c6%] 0 |16%] 0 |10%]0.0506 | 0.0512 | 0.0512
0 |16®°| 0 |1c6%] 15 |506%]| 0 [1c6*] 0 |10%]0.9998 | 0.9800 | 0.9928
0 |16°| 0 |16%]| 15 |56%| 15 |56°| 0 |1c%]0.9997 | 0.9804 | 0.9908
0 |16°| 15 |56%]| 15 |506%]| 0 [1c6*] 0 |[10%]0.9990 | 0.9762 | 0.9902
12 | 26°| 15 | 56°| 2 |906°| 1.8 | 8c6°| 1.4 | 45| 0.9336 | 0.6602 | 0.7194

Table 6.3.45: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution
with different means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

wm | o’ | wp | 6? U3 032 uy | 0, Us 052 Ly L, LW,

1 12 1 12 1 12 1 12 1 12 | 0.0522 | 0.0510 | 0.0520
1 12 1 12 | 15 |15%] 1 12 1 12 | 0.8084 | 0.6274 | 0.6490
1 12 1 12 | 15 |15%| 15 |1.5%| 1 12 | 0.8124 | 0.6304 | 0.6550
1 12 1 12 | 15 |15%2] 15 |15%2| 1 12 | 0.8092 | 0.6302 | 0.6532
1.2 |1.22| 15 | 15%| 3 32 2 22 | 1.8 | 1.82 | 0.9966 | 0.9542 | 0.9632
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6.3.3.3. Five Treatment Peak 4 Results

Tables below show the result for Five treatments at peak four under the three underlying
distributions. The L, is better than L, or LW, if we change only the location parameters under
all distributions and all different SB ratio as presented in Tables 6.3.46-6.3.48. Also, the L, is
better than L, or LW, if the scale parameters change and the location parameters constant under
all distribution and all different SB ratio as presented in Tables 6.3.49-6.3.51. Lastly, the L is
better than L, or LW, if the location parameters and scale parameters change under all
distribution and all different SB ratio as shown in Tables 6.3.52-6.3.54.
Table 6.3.46: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with

different means and equal variance when number of blocks half the sample size under mixed
design. (n=12, Blk=6).

w0’ | py | 67 U3 032 Hy | 04° Hs 052 Ly L, LW,

0 1 0 1 0 1 0 1 0 1 10.0460 | 0.0518 | 0.0508
0 1 0 1 0 1 1.5 1 0 1 ]0.7872 | 0.9750 | 0.9210
0 1 0 1 0 1 1.5 1 1.5 1 ]0.5304 | 0.8302 | 0.7062
0 1 0 1 1.5 1 1.5 1 0 1 10.9670 | 0.9986 | 0.9906
1.2 1 15 1 1.8 1 2 1 14 1 |0.4910 | 0.6814 | 0.5674

Table 6.3.47: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and equal variance when number of blocks half the sample size under mixed design. (n=
12, BIk=6).

o | o |y | 0% | py | 05 | py | 0,® | ps | o5’ L, L, LW,
0 |16°| 0 [16%] 0 |16%| O |16%] 0 |1o%]|0.0520 |0.0506 | 0.0536
0 [16°| 0 |16%| 0 |16°| 15 |16°| 0 |1c%|0.6254|0.8774|0.7778
0 |16°| 0 [16%]| 0 |16%| 15 |16°| 1.5 | 1c%]|0.4056 | 0.6722 | 0.5492
0 |16°| 0 [16%| 15 |16%| 15 |16%°]| 0 |10%|0.8780|0.9780 | 0.9350
12 |16%| 15 |16%| 18 |[16%| 2 |106%| 1.4 |16°|0.3770| 0.5312 | 0.4378
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Table 6.3.48: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution
with different means and equal variance when number of blocks half the sample size under

mixed design. (n= 12, BIk=6).

| o |y | 0% |y | 03® |y |0’ | ops | og® Ly L, Lw,

1 12 1 12 1 12 1 12 1 12 | 0.0482 | 0.0538 | 0.0522
1 12 1 12 1 12 | 15 | 12 1 12 | 0.3622 | 0.5694 | 0.4658
1 12 1 12 1 12 | 15 | 12 | 1.5 | 1% |0.2312 | 0.3632 | 0.2966
1 12 1 12 | 15| 12 | 15| 1?2 1 12 | 0.5588 | 0.7592 | 0.6356
1.2 | 12 | 15| 12 | 1.8 | 12 2 12 | 1.4 | 12 | 0.7676 | 0.9248 | 0.8370

Table 6.3.49: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

2 o 2 2 2 2 L1 LZ LWZ

0.0442 | 0.0478 | 0.0464
0.5320 | 0.1910 | 0.1986
0.3668 | 0.1440 | 0.1506
0.8140 | 0.1996 | 0.2250
0.7482 | 0.1532 | 0.1786
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Table 6.3.50: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with equal
means and different variance when number of blocks half the sample size under mixed design.
(n=12, BIk=6).

W | o’ |y | 0% | py | 03® | py | 04” | ps | o5’ L, L, LW,
0 [16°] 0 [16%| 0 [16°] 0 [1c6%| 0 |15°]|0.0438|0.0488 | 0.0470
0 [16°] 0 [1c6*| 0 [16°] 0 [506%| 0 |[15°]0.49380.1166 | 0.1280
0 |[16°] 0 [16%| 0 [16°] 0 [56°| 0 |50°|0.3120 | 0.0958 | 0.1000
0 [16°] 0 [1c6*| O [56°] 0 [506%| 0 |[15°]0.78380.1592 | 0.1856
0 [26°] 0 |506%°| 0 [86°] 0 [96%| 0 |40°]0.6548|0.1296 | 0.1506

Table 6.3.51: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution
with equal means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

wm | o’ | wp | 6? U3 032 Hy | 04° Us 052 Ly L, LW,

1 12 1 12 1 12 1 12 1 12 | 0.0492 | 0.0526 | 0.0524
1 12 1 12 1 12 1 52 1 12 | 0.9060 | 0.1842 | 0.1952
1 12 1 12 1 12 1 52 1 52 | 0.6588 | 0.1266 | 0.1308
1 12 1 12 1 52 1 52 1 12 ] 0.9962 | 0.2330 | 0.2610
1 22 1 52 1 82 1 92 1 42 | 0.9638 | 0.2084 | 0.2254
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Table 6.3.52: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with
different means and different variance when number of blocks half the sample size under mixed
design. (n=12, Blk=6).

o | o’ | pp | 0% | py | 03® | ps | 04| us | o5’ Ly L, LW,

0 1 0 1 0 1 0 1 0 1 10.0470 | 0.0472 | 0.0474
0 1 0 1 0 1 1.5 5 0 1 |0.8008 | 0.4798 | 0.5126
0 1 0 1 0 1 1.5 &) 1.5 5 10.5832 | 0.3460 | 0.3652
0 1 0 1 1.5 5 1.5 5 0 1 ]0.9850 | 0.6130 | 0.6796
1.2 2 15 5 1.8 8 2 9 14 4 10.8382 | 0.2520 | 0.2908

Table 6.3.53: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and different variance when number of blocks half the sample size under mixed design.

(n=12, BIk=6).
J251 o’ | 1y 0’ U3 032 Hq 04’ Us 052 Ly L, LW,
0 16| 0 16| 0 16| 0 16| 0 162 | 0.0492 | 0.0492 | 0.0494
0 16| 0 16| 0 16| 15 |56°| 0 162 | 0.7488 | 0.6452 | 0.6660
0 16| 0 16| 0 162| 15 | 56° | 15 | 562 | 05176 | 0.4556 | 0.4682
0 16| 0 162| 15 [ 56°| 15 | 56°| O 162 | 0.9514 | 0.8162 | 0.8396
12 | 26| 15 | 56%| 1.8 | 8c% | 2 962 | 1.4 | 46% | 0.9572 | 0.9358 | 0.9464

Table 6.3.54: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution
with different means and different variance when number of blocks half the sample size under
mixed design. (n= 12, BIk=6).

| o’ | wy | 6 | g | 03| p | 0 | ps | o5’ L, L, LW,

1 12 1 12 1 12 1 12 1 12 | 0.3422 | 0.0562 | 0.0620
1 12 1 12 1 12 | 15 |15%2] 1 12 | 0.9248 | 0.5686 | 0.5988
1 12 1 12 1 12 | 15 | 1.52| 1.5 | 1.52 | 0.8296 | 0.3936 | 0.4236
1 12 1 12 | 15 |1.5%2] 15 |15%2]| 1 12 | 0.9822 | 0.7422 | 0.7768
18 | 1.8%2] 2 22 | 25 ]25%| 3 32 | 1.5 | 1.5% | 0.9600 | 0.8556 | 0.8726
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CHAPTER 7. CONCLUSION

We conducted a simulation study in all three scenarios, and the comparison estimation
power between the proposed tests either existed proposal test or new were done within the
scenarios, and assuming random samples follows a normal distribution, a t-distributions with 3
degrees of freedom and an exponential distribution.
7.1. First Scenario

Two nonparametric tests testing for location parameters under the umbrella alternative
mixed design consist of a CRD and a RCBD were proposed by Magel et al. (2010). Magel et al.
(2010) compared powers of the tests when the SB ratios were 1/8,1/4, 1/3, 1/2, and 1, and when
the CR ratio was always 1. We further investigated how the two tests compared for when the CR
ratios were 2, 4, and 9 and when the SB ratios were 2, 3, 4, and 8 in addition to the SB ratios
considered by Magel et al. (2010). As in Magel et al. (2010), all tests maintained their stated
alpha value of 0.05 under all conditions considered. The results as to which test had the higher
powers were the same as in Magel et al. (2010) even though the variance of the CRD portion
went up to 9 times the variance of the RCBD portion. Namely, A™ had the highest powers. We
did consider SB ratios greater than 1 which were not considered in Magel et al. (2010). We
found A™ had the highest powers except for when the SB ratio was 8 and the CR ratio was 2 or
greater for the normal and exponential distributions. In some of these cases, the powers for A™"
was slightly higher. We did not notice this for the t-distribution. The powers were close, but A™
had slightly higher powers. Overall, it is recommended that A™ be used to test for the umbrella
alternative for location in a mixed design when the variance ratio of the CRD to the RCBD and
the underlying distributions are unknown. The test has worked well for a variety of variance

ratios, sample size ratios, and in both symmetric and asymmetric distributions. Below we have
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summarized the best test for scenario for each combination of underlying distribution, SB Ratio

and CR Ratio in Tables 7.1-7.3.

Table 7.1: Result summary for scenario one.

SB Ratio CR Ratio Best Test Distribution
(1/8,1/4,1/3,1/2, 1) 2 A** All Three
(2,3,4) 2 A** All Three
8 2 A** T
8 2 A*** Normal, Exponential
Table 7.2: Result summary for scenario one.
SB Ratio CR Ratio Best Test Distribution
(1/8,1/4, 1/3, 1/2, 1) 4 A** All Three
(2,3,4) 4 A** All Three
8 4 A** T
8 4 AF*F* Normal, Exponential
Table 7.3: Result summary for scenario one.
SB Ratio CR Ratio Best Test Distribution
(1/8,1/4,1/3,1/2, 1) 9 A** All Three
(2,3,4) 9 A** All Three
8 9 A** T
8 9 A*** Normal, Exponential

7.2. Second Scenario

We proposed and then compared three nonparametric tests for location and scale

umbrella alternative complete randomized designs. We had three situations: a) means differ and

variances constant; b) means constant and variances differ; and c) both means and variances

differ. We checked the power comparison between the three proposed tests as follows: a) under

standard normal distribution; b) t- distribution with (degree of freedom 3); and c) standard

exponential distribution. We used the treatment 3 with peak 2, treatment 4 with peaks 2 and 3,

and treatment 5 with peaks 2, 3, and 4.




All tests maintained their significance levels. For the three distributions considered with
sample sizes equal to 15, and number of populations, and various peaks, T, has the largest
powers if only the location parameters change. T; has the higher powers if only the scale
parameters change. T; has the highest powers if the location parameters and scale parameters
change for the normal and t-distributions. In the case of the exponential distribution, the powers
of TW, and T; are close and both higher than the powers for T,.Overall, when researchers
want to test for differences in either location or scale, T1 is recommended. Below we have
summarized the best test for scenario for each combination of underlying distribution, SB Ratio
and CR Ratio in Tables 7.4.

Table 7.4: Result summary for scenario two.

Parameter Change Best Test Distribution
Location Only T, All Three
Scale Only T, All Three
Both Ty All Three

7.3. Third Scenario
Three nonparametric tests for location and scale parameters were proposed for the

umbrella alternative mixed design. In this scenario, we considered the sample sizes n=12 and the
number of blocks as half, equal, and twice the sample size. For all the three situations within
scenario three, the three proposed tests had significance levels of approximately 0.05. The power
comparison between the three nonparametric tests were run under a standard normal distribution,
t- distribution with (degree of freedom 3), and standard exponential distribution. This power
comparison between the three nonparametric tests were also run for treatment 3 with peak 2,

treatment 4 with peaks 2 and 3, and treatment 5 with peaks 2, 3, and 4.
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When the populations had unequal location parameters and equal scale parameters with
the sample size for the CRD portion half, equal, or twice to the number of blocks for the RCBD
portion for all distributions, then the L., test was better than L, or LW, tests. When the
populations had equal location parameters and unequal scale parameters with sample size for the
CRD portion half, equal, and twice to number of blocks for the RCBD portion, then the L, test
had a higher estimated power than the L, or LW, tests. When the populations had unequal
location parameters and unequal scale parameters with sample size for the CRD portion half,
equal, and twice to the number of blocks for RCBD portion, then the L, test has higher estimated
powers than the L, or LW, tests. Overall, when researchers want to test for differences in either
both location and scale or scale, L, test is recommended. Below we have summarized the best
test for scenario for each combination of underlying distribution, SB Ratio and CR Ratio in
Tables 7.5-7.7.

Table 7.5: Result summary when location parameters change only for scenario three.

SB Ratio Best Test Distribution
1/2 L, All Three
1 L, All Three
2 L, All Three

Table 7.6: Result summary when scale parameters change only for scenario three.

SB Ratio Best Test Distribution
1/2 Ly All Three
1 Ly All Three
2 Ly All Three

Table 7.7: Result summary when both parameters change only for scenario three.

SB Ratio Best Test Distribution
1/2 Ly All Three
1 Ly All Three
2 Ly All Three
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Table A.1: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk =40

APPENDIX A. SCENARIO ONE

under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0502 | 0.0536
0 0.5 0 0.6976 | 0.6168
0 0.5 0.5 0.2800 | 0.2502

0.5 0.5 0 0.2774 | 0.2556
0.8 1 0.5 0.4466 | 0.3956

*SB ratio= 1/8, CR ratio= 4

Table A.2: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk =40

under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0512 | 0.0576
0 0.5 0 0.4438 | 0.3578
0 0.5 0.5 0.1800 | 0.1612

0.5 0.5 0 0.1838 | 0.1646
0.8 1 0.5 0.2736 | 0.2336

*SB ratio= 1/8, CR ratio= 4

Table A.3: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk =40

under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0500 | 0.0564
0 0.5 0 0.8632 | 0.7434
0 0.5 0.5 0.3684 | 0.3036

0.5 0.5 0 0.3646 | 0.2982
0.8 1 0.5 0.6154 | 0.5052

*SB ratio= 1/8, CR ratio= 4
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Table A.4: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0516 | 0.0528
0 0.5 0 0.7732 | 0.5070
0 0.5 0.5 0.3148 | 0.2002

0.5 0.5 0 0.3228 | 0.2102
0.8 1 0.5 0.5034 | 0.3070

*SB ratio=1/4, CR ratio=4

Table A.5: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0526 | 0.0490
0 0.5 0 0.4878 | 0.2210
0 0.5 0.5 0.1910 | 0.1158

0.5 0.5 0 0.1912 | 0.1112
0.8 1 0.5 0.3070 | 0.1512

*SB ratio= 1/4, CR ratio= 4

Table A.6: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0602 | 0.0588
0 0.5 0 0.9038 | 0.4992
0 0.5 0.5 0.4014 | 0.1916

0.5 0.5 0 0.4268 | 0.1958
0.8 1 0.5 0.6812 | 0.3180

*SB ratio= %, CR ratio= 4

Table A.7: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0.0 0.0 0.0 0.0496 | 0.0502
0.0 0.5 0.0 0.7188 | 0.4686
0.0 0.5 0.5 0.2790 | 0.1764
0.5 0.5 0.0 0.2818 | 0.1818
0.8 1.0 0.5 0.4590 | 0.2924

*SB ratio= 1/3, CR ratio= 4
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Table A.8: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0.0 0.0 0.0 0.0474 | 0.0442
0.0 0.5 0.0 0.4186 | 0.197/8
0.0 0.5 0.5 0.1854 | 0.1070
0.5 0.5 0.0 0.1768 | 0.1046
0.8 1.0 0.5 0.2542 | 0.1340

*SB ratio= 1/3, CR ratio= 4

Table A.9: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0.0 0.0 0.0 0.0534 | 0.0536
0.0 0.5 0.0 0.8370 | 0.4284
0.0 0.5 0.5 0.3398 | 0.1566
0.5 0.5 0.0 0.3542 | 0.1728
0.8 1.0 0.5 0.5988 | 0.2610

*SB ratio= 1/3, CR ratio=4

Table A.10: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0498 | 0.0534
0 0.5 0 0.7834 | 0.5326
0 0.5 0.5 0.3150 | 0.2086

0.5 0.5 0 0.3324 | 0.2140
0.8 1 0.5 0.4978 | 0.3254

*SB ratio= 1/2, CR ratio= 4

Table A.11: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 Blk

=30 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0472 | 0.0498
0 0.5 0 0.8888 | 0.4436
0 0.5 0.5 0.3728 | 0.1666

0.5 0.5 0 0.3866 | 0.1794
0.8 1 0.5 0.6406 | 0.2776

*SB ratio= 1/2, CR ratio=4
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Table A.12: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=20 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0508 | 0.0524
0 0.5 0 0.6870 | 0.6316
0 0.5 0.5 0.2520 | 0.2264

0.5 0.5 0 0.2602 | 0.2290
0.8 1 0.5 0.4452 | 0.3926

*SB ratio= 1/2, CR ratio= 4

Table A.13: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0508 | 0.0526
0 0.5 0 0.4968 | 0.3876
0 0.5 0.5 0.1928 | 0.1604

0.5 0.5 0 0.1926 | 0.1532
0.8 1 0.5 0.3006 | 0.2378

*SB ratio= 1, CR ratio=4

Table A.14: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0504 | 0.0492
0 0.5 0 0.2482 | 0.1510
0 0.5 0.5 0.1174 | 0.0900

0.5 0.5 0 0.1218 | 0.0878
0.8 1 0.5 0.1620 | 0.1052

*SB ratio= 1, CR ratio=4

Table A.15: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0560 | 0.0522
0 0.5 0 0.5738 | 0.3114
0 0.5 0.5 0.2164 | 0.1386

0.5 0.5 0 0.2072 | 0.1342
0.8 1 0.5 0.3568 | 0.2038

*SB ratio= 1, CR ratio=4
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Table A.16: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0530 | 0.0472
0 0.5 0 0.8052 | 0.7172
0 0.5 0.5 0.3304 | 0.2864

0.5 0.5 0 0.3346 | 0.2862
0.8 1 0.5 0.5402 | 0.4624

*SB ratio= 2, CR ratio=4

Table A.17: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0440 | 0.0474
0 0.5 0 0.4064 | 0.2344
0 0.5 0.5 0.1648 | 0.1142

0.5 0.5 0 0.1628 | 0.1164
0.8 1 0.5 0.2502 | 0.1628

*SB ratio= 2, CR ratio=4

Table A.18: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0530 | 0.0472
0 0.5 0 0.8052 | 0.7172
0 0.5 0.5 0.3304 | 0.2864

0.5 0.5 0 0.3346 | 0.2862
0.8 1 0.5 0.5402 | 0.4624

*SB ratio= 2, CR ratio=4

Table A.19: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0516 | 0.0534
0 0.5 0 0.7466 | 0.7148
0 0.5 0.5 0.3024 | 0.2774

0.5 0.5 0 0.3068 | 0.2842
0.8 1 0.5 0.4874 | 0.4450

*SB ratio= 3, CR ratio=4
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Table A.20: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0482 | 0.0486
0 0.5 0 0.3520 | 0.2372
0 0.5 0.5 0.1444 | 0.1114

0.5 0.5 0 0.1554 | 0.1200
0.8 1 0.5 0.2202 | 0.1486

*SB ratio= 3, CR ratio=4

Table A.21: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0486 | 0.0486
0 0.5 0 0.7648 | 0.5476
0 0.5 0.5 0.3026 | 0.2162

0.5 0.5 0 0.2888 | 0.2114
0.8 1 0.5 0.5072 | 0.3414

*SB ratio= 3, CR ratio=4

Table A.22: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0430 | 0.0476
0 0.5 0 0.5578 | 0.5654
0 0.5 0.5 0.3504 | 0.3464

0.5 0.5 0 0.3474 | 0.3490
0.8 1 0.5 0.5532 | 0.5482

*SB ratio= 4, CR ratio= 4

Table A.23: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0570 | 0.0524
0 0.5 0 0.3790 | 0.2684
0 0.5 0.5 0.1686 | 0.1292

0.5 0.5 0 0.1686 | 0.1304
0.8 1 0.5 0.2456 | 0.1810

*SB ratio= 4, CR ratio=4
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Table A.24: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0548 | 0.0536
0 0.5 0 0.8324 | 0.6540
0 0.5 0.5 0.3378 | 0.2500

0.5 0.5 0 0.3396 | 0.2582
0.8 1 0.5 0.5722 | 0.4196

*SB ratio= 4, CR ratio=4

Table A.25: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0510 | 0.0492
0 0.5 0 0.7444 | 0.7994
0 0.5 0.5 0.3092 | 0.3380

0.5 0.5 0 0.3064 | 0.3384
0.8 1 0.5 0.4898 | 0.5334

*SB ratio= 8, CR ratio=4

Table A.26: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0448 | 0.0496
0 0.5 0 0.3022 | 0.2698
0 0.5 0.5 0.1456 | 0.1250

0.5 0.5 0 0.1514 | 0.1352
0.8 1 0.5 0.1980 | 0.1710

*SB ratio= 8, CR ratio= 4

Table A.27: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0470 | 0.0518
0 0.5 0 0.7210 | 0.6564
0 0.5 0.5 0.2812 | 0.2502

0.5 0.5 0 0.2752 | 0.2454
0.8 1 0.5 0.4690 | 0.4116

*SB ratio= 8, CR ratio=4
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Table A.28: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0504 | 0.0558
0 0.5 0 0.6986 | 0.6206
0 0.5 0.5 0.2814 | 0.2534

0.5 0.5 0 0.2740 | 0.2454
0.8 1 0.5 0.4472 | 0.3892

*SB ratio= 1/8, CR ratio=9

Table A.29: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk

=40 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0486 | 0.0534
0 0.5 0 0.4010 | 0.3230
0 0.5 0.5 0.1764 | 0.1542

0.5 0.5 0 0.1696 | 0.1490
0.8 1 0.5 0.2536 | 0.2120

*SB ratio= 1/8, CR ratio=9

Table A.30: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=5 Blk

=40 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0514 | 0.0552
0 0.5 0 0.8228 | 0.6796
0 0.5 0.5 0.3384 | 0.2732

0.5 0.5 0 0.3422 | 0.2790
0.8 1 0.5 0.5756 | 0.4480

*SB ratio= 1/8, CR ratio=9

Table A.31: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0496 | 0.0476
0 0.5 0 0.7772 | 0.5086
0 0.5 0.5 0.3064 | 0.1946

0.5 0.5 0 0.3200 | 0.1996
0.8 1 0.5 0.4932 | 0.2968

*SB ratio= 1/4, CR ratio=9
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Table A.32: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0510 | 0.0516
0 0.5 0 0.4320 | 0.1794
0 0.5 0.5 0.1798 | 0.0976

0.5 0.5 0 0.1824 | 0.0942
0.8 1 0.5 0.2730 | 0.1264

*SB ratio= 1/4, CR ratio=9

Table A.33: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk =

40 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0528 | 0.0522
0 0.5 0 0.8640 | 0.3678
0 0.5 0.5 0.3638 | 0.1590

0.5 0.5 0 0.3608 | 0.1542
0.8 1 0.5 0.6066 | 0.2368

*SB ratio= 1/4, CR ratio=9

Table A.34: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0452 | 0.0446
0 0.5 0 0.7022 | 0.4624
0 0.5 0.5 0.2832 | 0.1794

0.5 0.5 0 0.2864 | 0.1804

0.8 1 0.5 0.4466 | 0.2852

*SB ratio= 1/3, CR ratio=9

Table A.35: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0432 | 0.0440
0 0.5 0 0.3600 | 0.1492
0 0.5 0.5 0.1494 | 0.0858

0.5 0.5 0 0.1470 | 0.0826
0.8 1 0.5 0.2416 | 0.1092

*SB ratio= 1/3, CR ratio=9
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Table A.36: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=30 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0476 | 0.0462
0 0.5 0 0.7790 | 0.3074
0 0.5 0.5 0.3132 | 0.1318

0.5 0.5 0 0.3188 | 0.1424
0.8 1 0.5 0.5172 | 0.2058

*SB ratio= 1/3, CR ratio=9

Table A.37: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0500 | 0.0504
0 0.5 0 0.7790 | 0.5324
0 0.5 0.5 0.3264 | 0.2176

0.5 0.5 0 0.3226 | 0.2182
0.8 1 0.5 0.5100 | 0.3318

*SB ratio= 1/2, CR ratio=9

Table A.38: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 Blk

=30 under T (3) *(3) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0466 | 0.0494
0 0.5 0 0.3910 | 0.1408
0 0.5 0.5 0.1630 | 0.0886

0.5 0.5 0 0.1676 | 0.0884
0.8 1 0.5 0.2438 | 0.1092

*SB ratio= 1/2, CR ratio=9

Table A.39: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=15 Blk

=30 under exp(1)* (3) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0492 | 0.0474
0 0.5 0 0.8220 | 0.2898
0 0.5 0.5 0.3424 | 0.1352

0.5 0.5 0 0.3362 | 0.1298
0.8 1 0.5 0.5558 | 0.1886

*SB ratio= 1/2, CR ratio=9
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Table A.40: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0520 | 0.0540
0 0.5 0 0.5110 | 0.3864
0 0.5 0.5 0.1974 | 0.1664

0.5 0.5 0 0.1948 | 0.1626
0.8 1 0.5 0.3058 | 0.2328

*SB ratio= 1, CR ratio=9

Table A.41: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A*F*
0 0 0 0.0422 | 0.0450
0 0.5 0 0.2138 | 0.1112
0 0.5 0.5 0.1168 | 0.0830

0.5 0.5 0 0.1058 | 0.0736
0.8 1 0.5 0.1378 | 0.0870

*SB ratio= 1, CR ratio=9

Table A.42: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=10 Blk

=10 under exp(1)* (3) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0498 | 0.0544
0 0.5 0 0.4696 | 0.2052
0 0.5 0.5 0.1770 | 0.1052

0.5 0.5 0 0.1738 | 0.1058
0.8 1 0.5 0.2860 | 0.1372

*SB ratio= 1, CR ratio=9

Table A.43: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0472 | 0.0460
0 0.5 0 0.7998 | 0.7020
0 0.5 0.5 0.3302 | 0.2848

0.5 0.5 0 0.3402 | 0.2860
0.8 1 0.5 0.5316 | 0.4540

*SB ratio= 2, CR ratio=9
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Table A.44: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under T(3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0516 | 0.0470
0 0.5 0 0.3174 | 0.1502
0 0.5 0.5 0.1422 | 0.0900

0.5 0.5 0 0.1436 | 0.0938
0.8 1 0.5 0.2044 | 0.1090

*SB ratio= 2, CR ratio=9

Table A.45: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=15 under exp(1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0480 | 0.0462
0 0.5 0 0.7194 | 0.3312
0 0.5 0.5 0.2818 | 0.1468

0.5 0.5 0 0.2816 | 0.1548
0.8 1 0.5 0.4738 | 0.2126

*SB ratio= 2, CR ratio=9

Table A.46: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0472 | 0.0460
0 0.5 0 0.7998 | 0.7020
0 0.5 0.5 0.3302 | 0.2848

0.5 0.5 0 0.3402 | 0.2860
0.8 1 0.5 0.5316 | 0.4540

*SB ratio= 3, CR ratio=9

Table A.47: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under T(3) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0508 | 0.0470
0 0.5 0 0.2698 | 0.1458
0 0.5 0.5 0.1220 | 0.0886

0.5 0.5 0 0.1272 | 0.0904
0.8 1 0.5 0.1756 | 0.1134

*SB ratio= 3, CR ratio=9

154




Table A.48: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=30 Blk

=10 under exp(1) * (2) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0472 | 0.0532
0 0.5 0 0.6128 | 0.3210
0 0.5 0.5 0.2294 | 0.1376

0.5 0.5 0 0.2350 | 0.1390
0.8 1 0.5 0.3972 | 0.2062

*SB ratio= 3, CR ratio=9

Table A.49: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0566 | 0.0568
0 0.5 0 0.8108 | 0.8072
0 0.5 0.5 0.3388 | 0.3516

0.5 0.5 0 0.3482 | 0.3460
0.8 1 0.5 0.5454 | 0.5412

*SB ratio= 4, CR ratio=9

Table A.50: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=10 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0520 | 0.0522
0 0.5 0 0.3042 | 0.1674
0 0.5 0.5 0.1322 | 0.0958

0.5 0.5 0 0.1296 | 0.0970
0.8 1 0.5 0.1934 | 0.1270

*SB ratio= 4, CR ratio=9

Table A.51: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=10 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0466 | 0.0458
0 0.5 0 0.6822 | 0.4092
0 0.5 0.5 0.2596 | 0.1682

0.5 0.5 0 0.2556 | 0.1676
0.8 1 0.5 0.4286 | 0.2408

*SB ratio= 4, CR ratio=9
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Table A.52: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 A** AFF*
0 0 0 0.0566 | 0.0548
0 0.5 0 0.7488 | 0.8086
0 0.5 0.5 0.3076 | 0.3388

0.5 0.5 0 0.3048 | 0.3302
0.8 1 0.5 0.4978 | 0.5448

*SB ratio= 8, CR ratio=9

Table A.53: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** A***
0 0 0 0.0534 | 0.0528
0 0.5 0 0.2452 | 0.1656
0 0.5 0.5 0.1132 | 0.0918

0.5 0.5 0 0.1118 | 0.0864
0.8 1 0.5 0.1556 | 0.1184

*SB ratio= 8, CR ratio=9

Table A.54: Estimated rejection percentages for the two proposed tests for trt=3 p=2 n=40 Blk

=5 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU 3 A** AFF*
0 0 0 0.0448 | 0.0446
0 0.5 0 0.5528 | 0.3898
0 0.5 0.5 0.2110 | 0.1632

0.5 0.5 0 0.1984 | 0.1590
0.8 1 0.5 0.3382 | 0.2418

*SB ratio= 8, CR ratio=9

Table A.55: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under N (0.1) *sqrt (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0532 | 0.0488
0 0.5 0 0 0.6804 | 0.5780
0 0.5 0.5 0 0.6870 | 0.5756

0.5 0.5 0 0 0.4146 | 0.3368
0.2 1 0.8 0.5 0.8234 | 0.7278

*SB ratio= 1/8, CR ratio= 2
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Table A.56: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0456 | 0.0462
0 0.5 0 0 0.6976 | 0.5910
0 0.5 0.5 0 0.6848 | 0.5742

0.5 0.5 0 0 0.4038 | 0.3294
0.2 1 0.8 0.5 0.8116 | 0.7066

*SB ratio= 1/8, CR ratio= 4

Table A.57: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0504 | 0.0468
0 0.5 0 0 0.4300 | 0.3226
0 0.5 0.5 0 0.4374 | 0.3312

0.5 0.5 0 0 0.2394 | 0.1846
0.2 1 0.8 0.5 0.5388 | 0.4080

*SB ratio= 1/8, CR ratio= 4

Table A.58: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0536 | 0.0494
0 0.5 0 0 0.8666 | 0.7270
0 0.5 0.5 0 0.8476 | 0.7070

0.5 0.5 0 0 0.5550 | 0.4046

0.2 1 0.8 0.5 0.9380 | 0.8254

*SB ratio= 1/8, CR ratio= 4

Table A.59: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk =

40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0532 | 0.0502
0 0.5 0 0 0.7702 | 0.5138
0 0.5 0.5 0 0.7700 | 0.5032

0.5 0.5 0 0 0.4716 | 0.2864
0.2 1 0.8 0.5 0.8888 | 0.6276

*SB ratio= 1/4, CR ratio=4
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Table A.60: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk =

40 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0542 | 0.0548
0 0.5 0 0 0.4636 | 0.2152
0 0.5 0.5 0 0.4624 | 0.2132

0.5 0.5 0 0 0.2776 | 0.1480
0.2 1 0.8 0.5 0.5948 | 0.2642

*SB ratio= 1/4, CR ratio= 4

Table A.61: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk =

40 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0496 | 0.0482
0 0.5 0 0 0.9138 | 0.4818
0 0.5 0.5 0 0.8876 | 0.4758

0.5 0.5 0 0 0.6092 | 0.2742
0.2 1 0.8 0.5 0.9660 | 0.6130

*SB ratio= 1/4, CR ratio= 4

Table A.62: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0500 | 0.0452
0 0.5 0 0 0.6988 | 0.4434
0 0.5 0.5 0 0.7058 | 0.4536

0.5 0.5 0 0 0.4238 | 0.2638

0.2 1 0.8 0.5 0.8410 | 0.5870

*SB ratio= 1/3, CR ratio= 4

Table A.63: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=30 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0542 | 0.0532
0 0.5 0 0 0.4134 | 0.1936
0 0.5 0.5 0 0.4124 | 0.1980

0.5 0.5 0 0 0.2410 | 0.1252
0.2 1 0.8 0.5 0.5274 | 0.2292

*SB ratio= 1/3, CR ratio=4
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Table A.64: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=30 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0436 | 0.0460
0 0.5 0 0 0.8432 | 0.4072
0 0.5 0.5 0 0.8270 | 0.4184

0.5 0.5 0 0 0.5204 | 0.2266
0.2 1 0.8 0.5 0.9340 | 0.5246

*SB ratio= 1/3, CR ratio= 4

Table A.65: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0490 | 0.0522
0 0.5 0 0 0.7738 | 0.5094
0 0.5 0.5 0 0.7706 | 0.5198

0.5 0.5 0 0 0.4762 | 0.2814
0.2 1 0.8 0.5 0.8816 | 0.6450

*SB ratio= 1/2, CR ratio= 4

Table A.66: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 Blk

=30 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0504 | 0.0488
0 0.5 0 0 0.4518 | 0.1986
0 0.5 0.5 0 0.4430 | 0.1946

0.5 0.5 0 0 0.2572 | 0.1232
0.2 1 0.8 0.5 0.5392 | 0.2286

*SB ratio= 1/2, CR ratio= 4

Table A.67: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 Blk

=30 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0486 | 0.0460
0 0.5 0 0 0.8876 | 0.4164
0 0.5 0.5 0 0.8672 | 0.4282

0.5 0.5 0 0 0.5698 | 0.2406
0.2 1 0.8 0.5 0.9580 | 0.5416

*SB ratio= 1/2, CR ratio=4
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Table A.68: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0534 | 0.0550
0 0.5 0 0 0.4872 | 0.3622
0 0.5 0.5 0 0.4804 | 0.3668

0.5 0.5 0 0 0.2830 | 0.2112
0.2 1 0.8 0.5 0.6236 | 0.4792

*SB ratio= 1, CR ratio=4

Table A.69: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0496 | 0.0448
0 0.5 0 0 0.2504 | 0.1420
0 0.5 0.5 0 0.2968 | 0.1770

0.5 0.5 0 0 0.1752 | 0.1134
0.2 1 0.8 0.5 0.3098 | 0.1658

*SB ratio= 1, CR ratio=4

Table A.70: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0418 | 0.0484
0 0.5 0 0 0.5546 | 0.2754
0 0.5 0.5 0 0.5548 | 0.2890

0.5 0.5 0 0 0.3164 | 0.1700
0.2 1 0.8 0.5 0.6900 | 0.3700

*SB ratio= 1, CR ratio=4

Table A.71: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=15 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0518 | 0.0522
0 0.5 0 0 0.8028 | 0.6990
0 0.5 0.5 0 0.7830 | 0.6858

0.5 0.5 0 0 0.4848 | 0.4190
0.2 1 0.8 0.5 0.9008 | 0.8250

*SB ratio= 2, CR ratio=4
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Table A.72: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=15 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0578 | 0.0554
0 0.5 0 0 0.3972 | 0.217/8
0 0.5 0.5 0 0.3908 | 0.2238

0.5 0.5 0 0 0.2448 | 0.1516
0.2 1 0.8 0.5 0.4956 | 0.2896

*SB ratio= 2, CR ratio=4

Table A.73: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=15 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0540 | 0.0530
0 0.5 0 0 0.8360 | 0.5350
0 0.5 0.5 0 0.8138 | 0.5366

0.5 0.5 0 0 0.5202 | 0.3070
0.2 1 0.8 0.5 0.9240 | 0.6644

*SB ratio= 2, CR ratio=4

Table A.74: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0464 | 0.0480
0 0.5 0 0 0.7372 | 0.6932
0.5 0.5 0 0 0.4326 | 0.4042
0.2 1 0.8 0.5 0.8552 | 0.8184
0 0.5 0.5 0 0.7278 | 0.6980

*SB ratio= 3, CR ratio=4

Table A.75: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0468 | 0.0484
0 0.5 0 0 0.3494 | 0.2230
0 0.5 0.5 0 0.3424 | 0.2370

0.5 0.5 0 0 0.2090 | 0.1426
0.2 1 0.8 0.5 0.4282 | 0.2766

*SB ratio= 3, CR ratio=4
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Table A.76: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0546 | 0.0528
0 0.5 0 0 0.7574 | 0.5308
0 0.5 0.5 0 0.7454 | 0.5330

0.5 0.5 0 0 0.4600 | 0.3026
0.2 1 0.8 0.5 0.8692 | 0.6516

*SB ratio= 3, CR ratio=4

Table A.77: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0496 | 0.0510
0 0.5 0 0 0.8014 | 0.7910
0 0.5 0.5 0 0.8020 | 0.7876

0.5 0.5 0 0 0.4940 | 0.4892
0.2 1 0.8 0.5 0.9040 | 0.9004

*SB ratio= 4, CR ratio=4

Table A.78: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0436 | 0.0450
0 0.5 0 0 0.3690 | 0.2434
0 0.5 0.5 0 0.3746 | 0.2674

0.5 0.5 0 0 0.2338 | 0.1678
0.2 1 0.8 0.5 0.4854 | 0.3274

*SB ratio= 4, CR ratio=4

Table A.79: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0486 | 0.0532
0 0.5 0 0 0.8212 | 0.6374
0 0.5 0.5 0 0.7972 | 0.6220

0.5 0.5 0 0 0.5126 | 0.3706
0.2 1 0.8 0.5 0.9084 | 0.7640

*SB ratio= 4, CR ratio=4
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Table A.80: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=5 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0524 | 0.0468
0 0.5 0 0 0.7202 | 0.7816
0 0.5 0.5 0 0.7324 | 0.7820

0.5 0.5 0 0 0.4360 | 0.4846
0.2 1 0.8 0.5 0.8608 | 0.8988

*SB ratio= 8, CR ratio=4

Table A.81: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=5 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0472 | 0.0462
0 0.5 0 0 0.3120 | 0.2642
0 0.5 0.5 0 0.3116 | 0.2496

0.5 0.5 0 0 0.1790 | 0.1676
0.2 1 0.8 0.5 0.3884 | 0.3312

*SB ratio= 8, CR ratio=4

Table A.82: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=5 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0504 | 0.0528
0 0.5 0 0 0.7164 | 0.6330
0 0.5 0.5 0 0.7070 | 0.6272

0.5 0.5 0 0 0.4096 | 0.3668
0.2 1 0.8 0.5 0.8320 | 0.7520

*SB ratio= 8, CR ratio=4

Table A.83: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0518 | 0.0490
0 0.5 0 0 0.7720 | 0.4978
0 0.5 0.5 0 0.6926 | 0.5872

0.5 0.5 0 0 0.4018 | 0.3270
0.2 1 0.8 0.5 0.8148 | 0.7114

*SB ratio= 1/8, CR ratio=9
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Table A.84: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0520 | 0.0472
0 0.5 0 0 0.4100 | 0.2950
0 0.5 0.5 0 0.4052 | 0.2942

0.5 0.5 0 0 0.2276 | 0.1656
0.2 1 0.8 0.5 0.5136 | 0.3688

*SB ratio= 1/8, CR ratio=9

Table A.85: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=5 Blk

=40 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0514 | 0.0478
0 0.5 0 0 0.8340 | 0.6544
0 0.5 0.5 0 0.8100 | 0.6412

0.5 0.5 0 0 0.5088 | 0.3716
0.2 1 0.8 0.5 0.9264 | 0.7836

*SB ratio= 1/8, CR ratio=9

Table A.86: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk =

40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0522 | 0.0488
0 0.5 0 0 0.6950 | 0.5832
0 0.5 0.5 0 0.7638 | 0.4986

0.5 0.5 0 0 0.4758 | 0.2908
0.2 1 0.8 0.5 0.8926 | 0.6320

*SB ratio= 1/4, CR ratio=9

Table A.87: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk =

40 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0502 | 0.0530
0 0.5 0 0 0.4314 | 0.1748
0 0.5 0.5 0 0.4254 | 0.1826

0.5 0.5 0 0 0.2440 | 0.1226

0.2 1 0.8 0.5 0.5442 | 0.2088

*SB ratio= 1/4, CR ratio=9
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Table A.88: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk =

40 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0524 | 0.0454
0 0.5 0 0 0.8656 | 0.3574
0 0.5 0.5 0 0.8494 | 0.3762

0.5 0.5 0 0 0.5534 | 0.2062
0.2 1 0.8 0.5 0.9390 | 0.4674

*SB ratio= 1/4, CR ratio=9

Table A.89: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0458 | 0.0484
0 0.5 0 0 0.7084 | 0.4566
0 0.5 0.5 0 0.7002 | 0.4476

0.5 0.5 0 0 0.4166 | 0.2522
0.2 1 0.8 0.5 0.8320 | 0.5820

*SB ratio= 1/3, CR ratio=9

Table A.90: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=30 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0480 | 0.0450
0 0.5 0 0 0.3638 | 0.1482
0 0.5 0.5 0 0.3708 | 0.1470
0.5 0.5 0 0 0.2106 | 0.1050
0.2 1 0.8 0.5 0.4650 | 0.1832

*SB ratio= 1/3, CR ratio=9

Table A.91: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=30 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0536 | 0.0454
0 0.5 0 0 0.7882 | 0.3046
0 0.5 0.5 0 0.7596 | 0.3080

0.5 0.5 0 0 0.4602 | 0.1788
0.2 1 0.8 0.5 0.8848 | 0.3844

*SB ratio= 1/3, CR ratio=9
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Table A.92: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0510 | 0.0456
0 0.5 0 0 0.7734 | 0.4948
0 0.5 0.5 0 0.7656 | 0.5232

0.5 0.5 0 0 0.4786 | 0.2954
0.2 1 0.8 0.5 0.8854 | 0.6498

*SB ratio= 1/2, CR ratio=9

Table A.93: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 Blk

=30 under T (3) *(3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0466 | 0.0478
0 0.5 0 0 0.3884 | 0.1388
0 0.5 0.5 0 0.3750 | 0.1394

0.5 0.5 0 0 0.2358 | 0.1104
0.2 1 0.8 0.5 0.4940 | 0.1772

*SB ratio= 1/2, CR ratio=9

Table A.94: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=15 Blk

=30 under exp(1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0450 | 0.0466
0 0.5 0 0 0.8230 | 0.2792
0 0.5 0.5 0 0.7994 | 0.3012

0.5 0.5 0 0 0.4890 | 0.1592
0.2 1 0.8 0.5 0.9052 | 0.3640

*SB ratio= 1/2, CR ratio=9

Table A.95: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0556 | 0.0506
0 0.5 0 0 0.4866 | 0.3722
0 0.5 0.5 0 0.4990 | 0.3816

0.5 0.5 0 0 0.2804 | 0.2166
0.2 1 0.8 0.5 0.6094 | 0.4664

*SB ratio= 1, CR ratio=9
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Table A.96: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=10 under T (3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0564 | 0.0468
0 0.5 0 0 0.2158 | 0.1150
0 0.5 0.5 0 0.2186 | 0.1118

0.5 0.5 0 0 0.1350 | 0.0896
0.2 1 0.8 0.5 0.2638 | 0.1268

*SB ratio= 1, CR ratio=9

Table A.97: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=10 Blk

=10 under exp(1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0534 | 0.0568
0 0.5 0 0 0.4814 | 0.2036
0 0.5 0.5 0 0.4724 | 0.2078

0.5 0.5 0 0 0.2632 | 0.1266
0.2 1 0.8 0.5 0.5806 | 0.2434

*SB ratio= 1, CR ratio=9

Table A.98: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=15 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0456 | 0.0506
0 0.5 0 0 0.7898 | 0.7002
0 0.5 0.5 0 0.7700 | 0.6744

0.5 0.5 0 0 0.4778 | 0.4060
0.2 1 0.8 0.5 0.8992 | 0.8264

*SB ratio= 2, CR ratio=9

Table A.99: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=15 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0568 | 0.0558
0 0.5 0 0 0.3048 | 0.1548
0 0.5 0.5 0 0.3124 | 0.1510

0.5 0.5 0 0 0.1956 | 0.1100
0.2 1 0.8 0.5 0.3852 | 0.1696

*SB ratio= 2, CR ratio=9
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Table A.100: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=15 under exp(1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0496 | 0.0500
0 0.5 0 0 0.7120 | 0.3154
0 0.5 0.5 0 0.7004 | 0.3428

0.5 0.5 0 0 0.4052 | 0.1812
0.2 1 0.8 0.5 0.8296 | 0.4064

*SB ratio= 2, CR ratio=9

Table A.101: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0512 | 0.0542
0 0.5 0 0 0.7402 | 0.7076
0 0.5 0.5 0 0.7270 | 0.6764

0.5 0.5 0 0 0.4374 | 0.4028
0.2 1 0.8 0.5 0.8558 | 0.8284

*SB ratio= 3, CR ratio=9

Table A.102: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0438 | 0.0538
0 0.5 0 0 0.2626 | 0.1436
0 0.5 0.5 0 0.2548 | 0.1474

0.5 0.5 0 0 0.1706 | 0.1108
0.2 1 0.8 0.5 0.3352 | 0.1784

*SB ratio= 3, CR ratio=9

Table A.103: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=30 Blk

=10 under exp(1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0452 | 0.0516
0 0.5 0 0 0.6272 | 0.3162
0 0.5 0.5 0 0.5982 | 0.3268

0.5 0.5 0 0 0.3494 | 0.1896
0.2 1 0.8 0.5 0.7416 | 0.4100

*SB ratio= 3, CR ratio=9
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Table A.104: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0470 | 0.0424
0 0.5 0 0 0.8056 | 0.8072
0 0.5 0.5 0 0.8076 | 0.7914

0.5 0.5 0 0 0.5028 | 0.4950
0.2 1 0.8 0.5 0.9098 | 0.9098

*SB ratio= 4, CR ratio=9

Table A.105: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=10 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0526 | 0.0536
0 0.5 0 0 0.2802 | 0.1620
0 0.5 0.5 0 0.2834 | 0.1662

0.5 0.5 0 0 0.1788 | 0.1228
0.2 1 0.8 0.5 0.3544 | 0.1916

*SB ratio= 4, CR ratio=9

Table A.106: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=10 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0454 | 0.0500
0 0.5 0 0 0.6626 | 0.3716
0 0.5 0.5 0 0.6596 | 0.3778

0.5 0.5 0 0 0.3826 | 0.2220
0.2 1 0.8 0.5 0.7926 | 0.4940

*SB ratio= 4, CR ratio=9

Table A.107: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=5 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0464 | 0.0508
0 0.5 0 0 0.7352 | 0.7952
0 0.5 0.5 0 0.7238 | 0.7822

0.5 0.5 0 0 0.4404 | 0.4954
0.2 1 0.8 0.5 0.8554 | 0.9020

*SB ratio= 8, CR ratio=9
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Table A.108: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=5 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0512 | 0.0446
0 0.5 0 0 0.2304 | 0.1604
0 0.5 0.5 0 0.2264 | 0.1586

0.5 0.5 0 0 0.1502 | 0.1212
0.2 1 0.8 0.5 0.2884 | 0.2078

*SB ratio= 8, CR ratio=9

Table A.109: Estimated rejection percentages for the two proposed tests for trt=4 p=2 n=40 Blk

=5 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0478 | 0.0502
0 0.5 0 0 0.5238 | 0.3734
0 0.5 0.5 0 0.5234 | 0.3856

0.5 0.5 0 0 0.3002 | 0.2172
0.2 1 0.8 0.5 0.6714 | 0.4834

*SB ratio= 8, CR ratio=9

Table A.110: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0536 | 0.0492
0 0 0.5 0 0.6738 | 0.5656
0 0 0.5 0.5 0.3952 | 0.3232
0 0.5 0.5 0 0.6842 | 0.5688

0.5 0.8 1 0.2 0.8238 | 0.7168

*SB ratio= 1/8, CR ratio= 4

Table A.111: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0462 | 0.0436
0 0 0.5 0 0.4366 | 0.3372
0 0 0.5 0.5 0.2544 | 0.1934
0 0.5 0.5 0 0.4364 | 0.3302

0.5 0.8 1 0.5 0.4290 | 0.3216

*SB ratio= 1/8, CR ratio=4
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Table A.112: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0468 | 0.0462
0 0 0.5 0 0.8662 | 0.7180
0 0 0.5 0.5 0.5370 | 0.4046
0 0.5 0.5 0 0.8504 | 0.7076

0.5 0.8 1 0.2 0.9442 | 0.8374

*SB ratio= 1/8, CR ratio= 4

Table A.113: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0512 | 0.0530
0 0 0.5 0 0.7712 | 0.5040
0 0 0.5 0.5 0.4580 | 0.2790
0 0.5 0.5 0 0.7628 | 0.4898

0.5 0.8 1 0.2 0.8886 | 0.6252

*SB ratio= 1/4, CR ratio= 4

Table A.114: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=40 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0544 | 0.0528
0 0 0.5 0 0.4768 | 0.2252
0 0 0.5 0.5 0.2830 | 0.1464
0 0.5 0.5 0 0.4742 | 0.2184

0.5 0.8 1 0.5 0.4836 | 0.2186

*SB ratio= 1/4, CR ratio= 4

Table A.115: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=40 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0522 | 0.0530
0 0 0.5 0 0.9160 | 0.4956
0 0 0.5 0.5 0.6154 | 0.2732
0 0.5 0.5 0 0.9012 | 0.4814

0.5 0.8 1 0.2 0.9658 | 0.6146

*SB ratio= 1/4, CR ratio=4
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Table A.116: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0526 | 0.0482
0 0 0.5 0 0.7008 | 0.4498
0 0 0.5 0.5 0.4040 | 0.2538
0 0.5 0.5 0 0.7098 | 0.4512
0.5 0.8 1 0.2 0.8308 | 0.5776

*SB ratio= 1/3, CR ratio= 4

Table A.117: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=30 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0524 | 0.0476
0 0 0.5 0 0.4132 | 0.1820
0 0 0.5 0.5 0.2392 | 0.1250
0 0.5 0.5 0 0.4098 | 0.1850

0.5 0.8 1 0.2 0.5260 | 0.2236

*SB ratio= 1/3, CR ratio=4

Table A.118: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=30 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0476 | 0.0500
0 0 0.5 0 0.8512 | 0.4132
0 0 0.5 0.5 0.5162 | 0.2224
0 0.5 0.5 0 0.8194 | 0.4264

0.5 0.8 1 0.2 0.9298 | 0.5352

*SB ratio= 1/3, CR ratio= 4

Table A.119: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0488 | 0.0510
0 0 0.5 0 0.7730 | 0.5130
0 0 0.5 0.5 0.4748 | 0.2980
0 0.5 0.5 0 0.7712 | 0.5242

0.5 0.8 1 0.2 0.8862 | 0.6412

*SB ratio= 1/2, CR ratio=4
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Table A.120: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0466 | 0.0484
0 0 0.5 0 0.4418 | 0.2006
0 0 0.5 0.5 0.2576 | 0.1410
0 0.5 0.5 0 0.4396 | 0.1880

0.5 0.8 1 0.2 0.5614 | 0.2444

*SB ratio= 1/2, CR ratio= 4

Table A.121: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0486 | 0.0494
0 0 0.5 0 0.8788 | 0.4194
0 0 0.5 0.5 0.5608 | 0.2358
0 0.5 0.5 0 0.8754 | 0.4334

0.5 0.8 1 0.2 0.9562 | 0.5326

*SB ratio= 1/2, CR ratio= 4

Table A.122: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0536 | 0.0534
0 0 0.5 0 0.4868 | 0.3694
0 0 0.5 0.5 0.2912 | 0.2206
0 0.5 0.5 0 0.4956 | 0.3640

0.5 0.8 1 0.2 0.6168 | 0.4638

*SB ratio= 1, CR ratio=4

Table A.123: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0456 | 0.0462
0 0 0.5 0 0.2494 | 0.1466
0 0 0.5 0.5 0.1606 | 0.1032
0 0.5 0.5 0 0.2506 | 0.1468

0.5 0.8 1 0.2 0.3084 | 0.1678

*SB ratio= 1, CR ratio=4
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Table A.124: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0562 | 0.0538
0 0 0.5 0 0.5634 | 0.2834
0 0 0.5 0.5 0.3110 | 0.1620
0 0.5 0.5 0 0.5512 | 0.3056

0.5 0.8 1 0.2 0.6798 | 0.3630

*SB ratio= 1, CR ratio=4

Table A.125: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0534 | 0.0546
0 0 0.5 0 0.7964 | 0.7062
0 0 0.5 0.5 0.4930 | 0.4122
0 0.5 0.5 0 0.7846 | 0.6998

0.5 0.8 1 0.2 0.9002 | 0.8278

*SB ratio= 2, CR ratio=4

Table A.126: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under T (3) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0460 | 0.0446
0 0 0.5 0 0.4018 | 0.2286
0 0 0.5 0.5 0.2280 | 0.1518
0 0.5 0.5 0 0.3870 | 0.2274

0.5 0.8 1 0.2 0.4912 | 0.2882

*SB ratio= 2, CR ratio=4

Table A.127: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0466 | 0.0502
0 0 0.5 0 0.8336 | 0.5324
0 0 0.5 0.5 0.5170 | 0.3054
0 0.5 0.5 0 0.8162 | 0.5292

0.5 0.8 1 0.2 0.9232 | 0.6808

*SB ratio= 2, CR ratio=4
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Table A.128: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0482 | 0.0520
0 0 0.5 0 0.7286 | 0.6852
0 0 0.5 0.5 0.4430 | 0.4098
0 0.5 0.5 0 0.7390 | 0.7024

0.5 0.8 1 0.2 0.8556 | 0.8192

*SB ratio= 3, CR ratio=4

Table A.129: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0446 | 0.0466
0 0 0.5 0 0.3306 | 0.2228
0 0 0.5 0.5 0.2088 | 0.1520
0 0.5 0.5 0 0.3378 | 0.2240

0.5 0.8 1 0.2 0.4316 | 0.2706

*SB ratio= 3, CR ratio=4

Table A.130: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0516 | 0.0498
0 0 0.5 0 0.7706 | 0.5386
0 0 0.5 0.5 0.4498 | 0.3022
0 0.5 0.5 0 0.7386 | 0.5458

0.5 0.8 1 0.5 0.7692 | 0.5412

*SB ratio= 3, CR ratio= 4

Table A.131: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0530 | 0.0562
0 0 0.5 0 0.8062 | 0.8016
0 0 0.5 0.5 0.5082 | 0.5000
0 0.5 0.5 0 0.7946 | 0.7920

0.5 0.8 1 0.2 0.9160 | 0.9070

*SB ratio= 4, CR ratio=4
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Table A.132: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** AFF*
0 0 0 0 0.0470 | 0.0462
0 0 0.5 0 0.3894 | 0.2726
0 0 0.5 0.5 0.2068 | 0.1494
0 0.5 0.5 0 0.3742 | 0.2592

0.5 0.8 1 0.2 0.4708 | 0.3446

*SB ratio= 4, CR ratio=4

Table A.133: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0522 | 0.0490
0 0 0.5 0 0.8112 | 0.6406
0 0 0.5 0.5 0.5056 | 0.3722
0 0.5 0.5 0 0.8038 | 0.6312

0.5 0.8 1 0.5 0.8228 | 0.6424

*SB ratio= 4, CR ratio=4

Table A.134: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=5 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0522 | 0.0526
0 0 0.5 0 0.7354 | 0.7938
0 0 0.5 0.5 0.4310 | 0.4850
0 0.5 0.5 0 0.7238 | 0.7842

0.5 0.8 1 0.2 0.8588 | 0.9096

*SB ratio= 8, CR ratio= 4

Table A.135: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=5 under T (3) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0546 | 0.0568
0 0 0.5 0 0.3114 | 0.2620
0 0 0.5 0.5 0.1908 | 0.1740
0 0.5 0.5 0 0.3060 | 0.2598

0.5 0.8 1 0.2 0.3960 | 0.3334

*SB ratio= 8, CR ratio=4
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Table A.136: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=5 under exp (1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0520 | 0.0474
0 0 0.5 0 0.7142 | 0.6364
0 0 0.5 0.5 0.4010 | 0.3528
0 0.5 0.5 0 0.7062 | 0.6396

0.5 0.8 1 0.2 0.8252 | 0.7624

*SB ratio= 8, CR ratio= 4

Table A.137: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** A***
0 0 0 0 0.0468 | 0.0432
0 0 0.5 0 0.6930 | 0.5864
0 0 0.5 0.5 0.4098 | 0.3384
0 0.5 0.5 0 0.6890 | 0.5662

0.5 0.8 1 0.2 0.8234 | 0.7188

*SB ratio= 1/8, CR ratio=9

Table A.138: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0494 | 0.0466
0 0 0.5 0 0.4094 | 0.2962
0 0 0.5 0.5 0.2368 | 0.1766
0 0.5 0.5 0 0.4072 | 0.3054

0.5 0.8 1 0.2 0.5132 | 0.3746

*SB ratio= 1/8, CR ratio=9

Table A.139: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=5 Blk

=40 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0482 | 0.0440
0 0 0.5 0 0.8234 | 0.6498
0 0 0.5 0.5 0.4920 | 0.3520
0 0.5 0.5 0 0.8058 | 0.6424

0.5 0.8 1 0.2 0.9144 | 0.7776

*SB ratio= 1/8, CR ratio=9
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Table A.140: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0468 | 0.0500
0 0 0.5 0 0.7698 | 0.5084
0 0 0.5 0.5 0.4854 | 0.2984
0 0.5 0.5 0 0.7752 | 0.4982

0.5 0.8 1 0.2 0.8860 | 0.6378

*SB ratio= 1/4, CR ratio=9

Table A.141: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=40 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0500 | 0.0496
0 0 0.5 0 0.4368 | 0.1692
0 0 0.5 0.5 0.2488 | 0.1210
0 0.5 0.5 0 0.4382 | 0.1766

0.5 0.8 1 0.2 0.5442 | 0.2034

*SB ratio= 1/4, CR ratio=9

Table A.142: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=40 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0500 | 0.0488
0 0 0.5 0 0.8602 | 0.3596
0 0 0.5 0.5 0.5554 | 0.2124
0 0.5 0.5 0 0.8520 | 0.3726

0.5 0.8 1 0.2 0.9366 | 0.4764

*SB ratio= 1/4, CR ratio=9

Table A.143: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0528 | 0.0524
0 0 0.5 0 0.7024 | 0.4534
0 0 0.5 0.5 0.4198 | 0.2584
0 0.5 0.5 0 0.7030 | 0.4538

0.5 0.8 1 0.2 0.8330 | 0.5872

*SB ratio= 1/3, CR ratio=9
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Table A.144: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=30 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0516 | 0.0550
0 0 0.5 0 0.3600 | 0.1558
0 0 0.5 0.5 0.2186 | 0.1090
0 0.5 0.5 0 0.3674 | 0.1518

0.5 0.8 1 0.2 0.4732 | 0.1750

*SB ratio= 1/3, CR ratio=9

Table A.145: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=30 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0466 | 0.0450
0 0 0.5 0 0.7794 | 0.3048
0 0 0.5 0.5 0.4664 | 0.1830
0 0.5 0.5 0 0.7704 | 0.3078

0.5 0.8 1 0.2 0.8904 | 0.3892

*SB ratio= 1/3, CR ratio=9

Table A.146: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0484 | 0.0512
0 0 0.5 0 0.7578 | 0.5094
0 0 0.5 0.5 0.4764 | 0.2974
0 0.5 0.5 0 0.7716 | 0.5124

0.5 0.8 1 0.2 0.8866 | 0.6356

*SB ratio= 1/2, CR ratio=9

Table A.147: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0456 | 0.0434
0 0 0.5 0 0.3958 | 0.1398
0 0 0.5 0.5 0.2338 | 0.1074
0 0.5 0.5 0 0.3808 | 0.1338

0.5 0.8 1 0.2 0.4978 | 0.1708

*SB ratio= 1/2, CR ratio=9
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Table A.148: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=15 Blk

=30 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0486 | 0.0480
0 0 0.5 0 0.8234 | 0.2870
0 0 0.5 0.5 0.4904 | 0.1726
0 0.5 0.5 0 0.8090 | 0.2936

0.5 0.8 1 0.2 0.9132 | 0.3608

*SB ratio= 1/2, CR ratio=9

Table A.149: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0462 | 0.0528
0 0 0.5 0 0.4952 | 0.3700
0 0 0.5 0.5 0.2818 | 0.2174
0 0.5 0.5 0 0.4768 | 0.3632

0.5 0.8 1 0.2 0.6102 | 0.4612

*SB ratio= 1, CR ratio=9

Table A.150: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=10 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0550 | 0.0530
0 0 0.5 0 0.2176 | 0.1170
0 0 0.5 0.5 0.1388 | 0.0808
0 0.5 0.5 0 0.2162 | 0.1088

0.5 0.8 1 0.2 0.2672 | 0.1268

*SB ratio= 1, CR ratio=9

Table A.151: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=10 Blk

=10 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0508 | 0.0492
0 0 0.5 0 0.4586 | 0.1968
0 0 0.5 0.5 0.2628 | 0.1266
0 0.5 0.5 0 0.4730 | 0.2030

0.5 0.8 1 0.2 0.5816 | 0.2506

*SB ratio= 1, CR ratio=9
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Table A.152: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0534 | 0.0546
0 0 0.5 0 0.7964 | 0.7062
0 0 0.5 0.5 0.4930 | 0.4122
0 0.5 0.5 0 0.7846 | 0.6998

0.5 0.8 1 0.2 0.9002 | 0.8278

*SB ratio= 2, CR ratio=9

Table A.153: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0512 | 0.0480
0 0 0.5 0 0.3114 | 0.1450
0 0 0.5 0.5 0.1878 | 0.1136
0 0.5 0.5 0 0.3162 | 0.1464

0.5 0.8 1 0.2 0.3914 | 0.1740

*SB ratio= 2, CR ratio=9

Table A.154: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=15 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0468 | 0.0504
0 0 0.5 0 0.7096 | 0.3158
0 0 0.5 0.5 0.4096 | 0.1940
0 0.5 0.5 0 0.7036 | 0.3242

0.5 0.8 1 0.2 0.8258 | 0.4088

*SB ratio= 2, CR ratio=9

Table A.155: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0484 | 0.0506
0 0 0.5 0 0.7358 | 0.6910
0 0 0.5 0.5 0.4344 | 0.4100
0 0.5 0.5 0 0.7416 | 0.7014

0.5 0.8 1 0.2 0.8554 | 0.8192

*SB ratio= 3, CR ratio=9

181




Table A.156: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0506 | 0.0506
0 0 0.5 0 0.2610 | 0.1454
0 0 0.5 0.5 0.1742 | 0.0986
0 0.5 0.5 0 0.2608 | 0.1448
0.5 0.8 1 0.2 0.3572 | 0.2000

*SB ratio= 3, CR ratio=9

Table A.157: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=30 Blk

=10 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0474 | 0.0514
0 0 0.5 0 0.6182 | 0.3118
0 0 0.5 0.5 0.3458 | 0.1910
0 0.5 0.5 0 0.6212 | 0.3262

0.5 0.8 1 0.2 0.7418 | 0.3960

*SB ratio= 3, CR ratio=9

Table A .158: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0506 | 0.0552
0 0 0.5 0 0.8012 | 0.7974
0 0 0.5 0.5 0.5030 | 0.4800
0 0.5 0.5 0 0.7992 | 0.7976

0.5 0.8 1 0.2 0.9144 | 0.9086

*SB ratio= 4, CR ratio=9

Table A.159: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under T (3) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0480 | 0.0500
0 0 0.5 0 0.2950 | 0.1658
0 0 0.5 0.5 0.1870 | 0.1196
0 0.5 0.5 0 0.2902 | 0.1706

0.5 0.8 1 0.2 0.2042 | 0.3608

*SB ratio= 4, CR ratio=9
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Table A.160: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=10 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0516 | 0.0508
0 0 0.5 0 0.6676 | 0.3824
0 0 0.5 0.5 0.3900 | 0.2228
0 0.5 0.5 0 0.6674 | 0.3922

0.5 0.8 1 0.2 0.7990 | 0.4922

*SB ratio= 4, CR ratio=9

Table A.161: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=5 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A***
0 0 0 0 0.0526 | 0.0478
0 0 0.5 0 0.7394 | 0.7894
0 0 0.5 0.5 0.4520 | 0.4894
0 0.5 0.5 0 0.7306 | 0.7876

0.5 0.8 1 0.2 0.8646 | 0.9108

*SB ratio= 8, CR ratio=9

Table A.162: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=5 under T (3) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 A** AFF*
0 0 0 0 0.0496 | 0.0528
0 0 0.5 0 0.2264 | 0.1570
0 0 0.5 0.5 0.1442 | 0.1086
0 0.5 0.5 0 0.2360 | 0.1752

0.5 0.8 1 0.2 0.2876 | 0.1968

*SB ratio= 8, CR ratio=9

Table A.163: Estimated rejection percentages for the two proposed tests for trt=4 p=3 n=40 Blk

=5 under exp (1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 A** A*F*
0 0 0 0 0.0482 | 0.0496
0 0 0.5 0 0.5414 | 0.3918
0 0 0.5 0.5 0.3040 | 0.2162
0 0.5 0.5 0 0.5296 | 0.3778

0.5 0.8 1 0.2 0.6520 | 0.4914

*SB ratio= 8, CR ratio=9
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Table A.164: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0524 | 0.0530
0 0.5 0 0 0 0.6446 | 0.5438
0 0.5 0.5 0 0 0.8190 | 0.7196

0.5 0.5 0 0 0 0.4330 | 0.3534
0.4 1 0.8 0.5 0.2 0.9596 | 0.9022

*SB ratio= 1/8, CR ratio= 4

Table A.165: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0570 | 0.0548
0 0.5 0 0 0 0.4094 | 0.3134
0 0.5 0.5 0 0 0.5628 | 0.4228

0.5 0.5 0 0 0 0.2784 | 0.2136
0.4 1 0.8 0.5 0.2 0.7578 | 0.6066

*SB ratio= 1/8, CR ratio= 4

Table A.166: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0462 | 0.0474
0 0.5 0 0 0 0.8328 | 0.6762
0 0.5 0.5 0 0 0.9414 | 0.8374

0.5 0.5 0 0 0 0.6028 | 0.4576
0.4 1 0.8 0.5 0.2 0.9962 | 0.9686

*SB ratio= 1/8, CR ratio= 4

Table A.167: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0546 | 0.0534
0 0.5 0 0 0 0.7384 | 0.4618
0 0.5 0.5 0 0 0.8942 | 0.6182

0.5 0.5 0 0 0 0.5236 | 0.3164
0.4 1 0.8 0.5 0.2 0.9810 | 0.8292

*SB ratio= 1/4, CR ratio=4
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Table A.168: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=40 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0528 | 0.0530
0 0.5 0 0 0 0.4528 | 0.2070
0 0.5 0.5 0 0 0.6036 | 0.2724

0.5 0.5 0 0 0 0.3060 | 0.1562
0.4 1 0.8 0.5 0.2 0.8098 | 0.3972

*SB ratio= 1/4, CR ratio= 4

Table A.169: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=40 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0496 | 0.0498
0 0.5 0 0 0 0.8858 | 0.4458
0 0.5 0.5 0 0 0.9740 | 0.6036

0.5 0.5 0 0 0 0.6494 | 0.2930
0.4 1 0.8 0.5 0.2 0.9988 | 0.8010

*SB ratio= 1/4, CR ratio= 4

Table A.170: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0522 | 0.0504
0 0.5 0 0 0 0.6580 | 0.4208
0 0.5 0.5 0 0 0.8260 | 0.5696

0.5 0.5 0 0 0 0.4644 | 0.2922
0.4 1 0.8 0.5 0.2 0.9628 | 0.7818

*SB ratio= 1/3, CR ratio= 4

Table A.171: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0482 | 0.0522
0 0.5 0 0 0 0.3766 | 0.1818
0 0.5 0.5 0 0 0.5132 | 0.2394

0.5 0.5 0 0 0 0.2662 | 0.1412
0.4 1 0.8 0.5 0.2 0.7118 | 0.3198

*SB ratio= 1/3, CR ratio=4
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Table A.172: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0464 | 0.0464
0 0.5 0 0 0 0.7976 | 0.3790
0 0.5 0.5 0 0 0.9306 | 0.5342

0.5 0.5 0 0 0 0.5760 | 0.2562
0.4 1 0.8 0.5 0.2 0.8000 | 0.5788

*SB ratio= 1/3, CR ratio= 4

Table A.173: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0496 | 0.0426
0 0.5 0 0 0 0.7320 | 0.4812
0 0.5 0.5 0 0 0.8858 | 0.6208

0.5 0.5 0 0 0 0.5192 | 0.3142
0.4 1 0.8 0.5 0.2 0.9836 | 0.8368

*SB ratio= 1/2, CR ratio= 4

Table A.174: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 Blk

=30 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0510 | 0.0550
0 0.5 0 0 0 0.4248 | 0.1836
0 0.5 0.5 0 0 0.5646 | 0.2256

0.5 0.5 0 0 0 0.2844 | 0.1324
0.4 1 0.8 0.5 0.2 0.7654 | 0.3354

*SB ratio= 1/2, CR ratio= 4

Table A.175: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 Blk

=30 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0478 | 0.0490
0 0.5 0 0 0 0.8498 | 0.3866
0 0.5 0.5 0 0 0.9504 | 0.5350

0.5 0.5 0 0 0 0.6224 | 0.2464
0.4 1 0.8 0.5 0.2 0.8618 | 0.6486

*SB ratio= 1/2, CR ratio=4
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Table A.176: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0568 | 0.0496
0 0.5 0 0 0 0.4676 | 0.3568
0 0.5 0.5 0 0 0.6124 | 0.4732

0.5 0.5 0 0 0 0.3110 | 0.2302
0.4 1 0.8 0.5 0.2 0.8226 | 0.6768

*SB ratio= 1, CR ratio=4

Table A.177: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0530 | 0.0524
0 0.5 0 0 0 0.2338 | 0.1382
0 0.5 0.5 0 0 0.2976 | 0.1702

0.5 0.5 0 0 0 0.1668 | 0.1112
0.4 1 0.8 0.5 0.2 0.4676 | 0.2374

*SB ratio= 1, CR ratio=4

Table A.178: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0520 | 0.0540
0 0.5 0 0 0 0.6450 | 0.3306
0 0.5 0.5 0 0 0.7016 | 0.4166

0.5 0.5 0 0 0 0.5706 | 0.2540
0.4 1 0.8 0.5 0.2 0.7896 | 0.5756

*SB ratio= 1, CR ratio=4

Table A.179: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=15 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0526 | 0.0502
0 0.5 0 0 0 0.7468 | 0.6434
0 0.5 0.5 0 0 0.8974 | 0.8200

0.5 0.5 0 0 0 0.5390 | 0.4466
0.4 1 0.8 0.5 0.2 0.9860 | 0.9574

*SB ratio= 2, CR ratio=4
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Table A.180: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=15 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0558 | 0.0550
0 0.5 0 0 0 0.3538 | 0.2054
0 0.5 0.5 0 0 0.4846 | 0.2788

0.5 0.5 0 0 0 0.2470 | 0.1592
0.4 1 0.8 0.5 0.2 0.6836 | 0.4032

*SB ratio= 2, CR ratio=4

Table A.181: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=15 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0480 | 0.0462
0 0.5 0 0 0 0.7936 | 0.4852
0 0.5 0.5 0 0 0.9196 | 0.6578

0.5 0.5 0 0 0 0.5626 | 0.3242
0.4 1 0.8 0.5 0.2 0.9914 | 0.8538

*SB ratio= 2, CR ratio=4

Table A.182: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0514 | 0.0452
0 0.5 0 0 0 0.7102 | 0.6712
0 0.5 0.5 0 0 0.8568 | 0.8178

0.5 0.5 0 0 0 0.4872 | 0.4520
0.4 1 0.8 0.5 0.2 0.9730 | 0.9564

*SB ratio= 3, CR ratio= 4

Table A.183: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0514 | 0.0452
0 0.5 0 0 0 0.7102 | 0.6712
0 0.5 0.5 0 0 0.8568 | 0.8178

0.5 0.5 0 0 0 0.4872 | 0.4520
0.4 1 0.8 0.5 0.2 0.9730 | 0.9564

*SB ratio= 3, CR ratio=4
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Table A.184: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0484 | 0.0508
0 0.5 0 0 0 0.8216 | 0.5078
0 0.5 0.5 0 0 0.8842 | 0.6676

0.5 0.5 0 0 0 0.7192 | 0.3328
0.4 1 0.8 0.5 0.2 0.9538 | 0.8616

*SB ratio= 3, CR ratio=4

Table A.185: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0474 | 0.0508
0 0.5 0 0 0 0.7664 | 0.7474
0 0.5 0.5 0 0 0.9072 | 0.9054

0.5 0.5 0 0 0 0.5566 | 0.5318
0.4 1 0.8 0.5 0.2 0.9858 | 0.9872

*SB ratio= 4, CR ratio=4

Table A.186: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under T(3)* (2) for Both Mixed design™*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0548 | 0.0554
0 0.5 0 0 0 0.2944 | 0.2482
0 0.5 0.5 0 0 0.3852 | 0.3142

0.5 0.5 0 0 0 0.1988 | 0.1688
0.4 1 0.8 0.5 0.2 0.5472 | 0.4642

*SB ratio= 4, CR ratio= 4

Table A.187: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0532 | 0.0482
0 0.5 0 0 0 0.6704 | 0.5872
0 0.5 0.5 0 0 0.8308 | 0.7542

0.5 0.5 0 0 0 0.4434 | 0.3834
0.4 1 0.8 0.5 0.2 0.9604 | 0.9198

*SB ratio= 4, CR ratio=4
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Table A.188: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=5 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0488 | 0.0508
0 0.5 0 0 0 0.7014 | 0.7594
0 0.5 0.5 0 0 0.8482 | 0.8932

0.5 0.5 0 0 0 0.4818 | 0.5324
0.4 1 0.8 0.5 0.2 0.9702 | 0.9844

*SB ratio= 8, CR ratio= 4

Table A.189: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=5 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0484 | 0.0496
0 0.5 0 0 0 0.3390 | 0.2426
0 0.5 0.5 0 0 0.4728 | 0.3288

0.5 0.5 0 0 0 0.2308 | 0.1752
0.4 1 0.8 0.5 0.2 0.6676 | 0.4784

*SB ratio= 8, CR ratio=4

Table A.190: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=5 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0572 | 0.0492
0 0.5 0 0 0 0.7826 | 0.5914
0 0.5 0.5 0 0 0.9186 | 0.7654

0.5 0.5 0 0 0 0.5354 | 0.4004
0.4 1 0.8 0.5 0.2 0.988 | 0.9318

*SB ratio= 8, CR ratio= 4

Table A.191: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0500 | 0.0486
0 0.5 0 0 0 0.6404 | 0.5510
0 0.5 0.5 0 0 0.8230 | 0.7150

0.5 0.5 0 0 0 0.4502 | 0.3676
0.4 1 0.8 0.5 0.2 0.9568 | 0.9000

*SB ratio= 1/8, CR ratio=9
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Table A.192: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0492 | 0.0488
0 0.5 0 0 0 0.3762 | 0.2688
0 0.5 0.5 0 0 0.5218 | 0.3802

0.5 0.5 0 0 0 0.2674 | 0.2018
0.4 1 0.8 0.5 0.2 0.7218 | 0.5444

*SB ratio= 1/8, CR ratio=9

Table A.193: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=5 Blk

=40 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0510 | 0.0482
0 0.5 0 0 0 0.7886 | 0.6068
0 0.5 0.5 0 0 0.9150 | 0.7668

0.5 0.5 0 0 0 0.5554 | 0.4082
0.4 1 0.8 0.5 0.2 0.9868 | 0.9318

*SB ratio= 1/8, CR ratio=9

Table A.194: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0574 | 0.0526
0 0.5 0 0 0 0.7390 | 0.4768
0 0.5 0.5 0 0 0.8866 | 0.625

0.5 0.5 0 0 0 0.5172 | 0.3094
0.4 1 0.8 0.5 0.2 0.9844 | 0.8240

*SB ratio= 1/4, CR ratio=9

Table A.195: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=40 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0504 | 0.0498
0 0.5 0 0 0 0.4076 | 0.1656
0 0.5 0.5 0 0 0.5362 | 0.2184

0.5 0.5 0 0 0 0.2698 | 0.1302
0.4 1 0.8 0.5 0.2 0.7440 | 0.2864

*SB ratio= 1/4, CR ratio=9
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Table A.196: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=40 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0478 | 0.0458
0 0.5 0 0 0 0.8288 | 0.3298
0 0.5 0.5 0 0 0.9430 | 0.4756

0.5 0.5 0 0 0 0.6048 | 0.2376
0.4 1 0.8 0.5 0.2 0.9940 | 0.6526

*SB ratio= 1/4, CR ratio=9

Table A.197: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0468 | 0.0484
0 0.5 0 0 0 0.6518 | 0.4116
0 0.5 0.5 0 0 0.8328 | 0.5782

0.5 0.5 0 0 0 0.4774 | 0.2920
0.4 1 0.8 0.5 0.2 0.9600 | 0.7888

*SB ratio= 1/3, CR ratio=9

Table A.198: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0518 | 0.0518
0 0.5 0 0 0 0.3342 | 0.1314
0 0.5 0.5 0 0 0.4608 | 0.1836

0.5 0.5 0 0 0 0.2388 | 0.1144
0.4 1 0.8 0.5 0.2 0.6532 | 0.2434

*SB ratio= 1/3, CR ratio=9

Table A.199: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=30 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0530 | 0.0528
0 0.5 0 0 0 0.7472 | 0.2774
0 0.5 0.5 0 0 0.8802 | 0.3832

0.5 0.5 0 0 0 0.5066 | 0.1886
0.4 1 0.8 0.5 0.2 0.9828 | 0.5576

*SB ratio= 1/3, CR ratio=9
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Table A.200: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0504 | 0.0488
0 0.5 0 0 0 0.7358 | 0.4840
0 0.5 0.5 0 0 0.8876 | 0.6414

0.5 0.5 0 0 0 0.5024 | 0.3050
0.4 1 0.8 0.5 0.2 0.9808 | 0.8434

*SB ratio= 1/2, CR ratio=9

Table A.201: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 Blk

=30 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0424 | 0.0524
0 0.5 0 0 0 0.3560 | 0.1360
0 0.5 0.5 0 0 0.4868 | 0.1754

0.5 0.5 0 0 0 0.2548 | 0.1064
0.4 1 0.8 0.5 0.2 0.6846 | 0.2124

*SB ratio= 1/2, CR ratio=9

Table A.202: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=15 Blk

=30 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0498 | 0.0458
0 0.5 0 0 0 0.7830 | 0.2678
0 0.5 0.5 0 0 0.9114 | 0.3620

0.5 0.5 0 0 0 0.5468 | 0.1708
0.4 1 0.8 0.5 0.2 0.9906 | 0.5266

*SB ratio= 1/2, CR ratio=9

Table A.203: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0508 | 0.0516
0 0.5 0 0 0 0.4468 | 0.3474
0 0.5 0.5 0 0 0.6090 | 0.4620

0.5 0.5 0 0 0 0.2952 | 0.2350
0.4 1 0.8 0.5 0.2 0.8216 | 0.6710

*SB ratio= 1, CR ratio=9
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Table A.204: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0486 | 0.0484
0 0.5 0 0 0 0.2000 | 0.1120
0 0.5 0.5 0 0 0.2626 | 0.1266

0.5 0.5 0 0 0 0.1474 | 0.0936
0.4 1 0.8 0.5 0.2 0.3718 | 0.1648

*SB ratio= 1, CR ratio=9

Table A.205: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=10 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0458 | 0.0478
0 0.5 0 0 0 0.4442 | 0.1900
0 0.5 0.5 0 0 0.5844 | 0.2506

0.5 0.5 0 0 0 0.2826 | 0.1362
0.4 1 0.8 0.5 0.2 0.7872 | 0.3512

*SB ratio= 1, CR ratio=9

Table A.206: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=15 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0522 | 0.0542
0 0.5 0 0 0 0.7494 | 0.6478
0 0.5 0.5 0 0 0.8966 | 0.8284

0.5 0.5 0 0 0 0.5306 | 0.4452
0.4 1 0.8 0.5 0.2 0.9862 | 0.9584

*SB ratio= 2, CR ratio=9

Table A.207: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=15 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0490 | 0.0470
0 0.5 0 0 0 0.2872 | 0.1380
0 0.5 0.5 0 0 0.3950 | 0.1784

0.5 0.5 0 0 0 0.2058 | 0.1124
0.4 1 0.8 0.5 0.2 0.5712 | 0.2490

*SB ratio= 2, CR ratio=9
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Table A.208: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=15 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0484 | 0.0464
0 0.5 0 0 0 0.6782 | 0.2950
0 0.5 0.5 0 0 0.8352 | 0.4152

0.5 0.5 0 0 0 0.4378 | 0.1992
0.4 1 0.8 0.5 0.2 0.9662 | 0.5860

*SB ratio= 2, CR ratio=9

Table A.209: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0514 | 0.0452
0 0.5 0 0 0 0.7102 | 0.6712
0 0.5 0.5 0 0 0.8568 | 0.8178

0.5 0.5 0 0 0 0.4872 | 0.4520
0.4 1 0.8 0.5 0.2 0.9730 | 0.9564

*SB ratio= 3, CR ratio=9

Table A.210: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under T(3)* (3) for Both Mixed design™*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0532 | 0.0524
0 0.5 0 0 0 0.2528 | 0.1380
0 0.5 0.5 0 0 0.3396 | 0.1688

0.5 0.5 0 0 0 0.1790 | 0.1054
0.4 1 0.8 0.5 0.2 0.4838 | 0.2324

*SB ratio= 3, CR ratio=9

Table A.211: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=30 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0536 | 0.0540
0 0.5 0 0 0 0.5714 | 0.2848
0 0.5 0.5 0 0 0.7506 | 0.4116

0.5 0.5 0 0 0 0.3874 | 0.2006
0.4 1 0.8 0.5 0.2 0.9216 | 0.5798

*SB ratio= 3, CR ratio=9
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Table A.212: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0524 | 0.0548
0 0.5 0 0 0 0.7584 | 0.7510
0 0.5 0.5 0 0 0.9024 | 0.8926

0.5 0.5 0 0 0 0.5414 | 0.5460
0.4 1 0.8 0.5 0.2 0.9890 | 0.9880

*SB ratio= 4, CR ratio=9

Table A.213: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0504 | 0.0508
0 0.5 0 0 0 0.2741 | 0.1632
0 0.5 0.5 0 0 0.3722 | 0.2116

0.5 0.5 0 0 0 0.1878 | 0.1242
0.4 1 0.8 0.5 0.2 0.5274 | 0.2744

*SB ratio= 4, CR ratio=9

Table A.214: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0526 | 0.0536
0 0.5 0 0 0 0.4998 | 0.3548
0 0.5 0.5 0 0 0.6602 | 0.4910

0.5 0.5 0 0 0 0.3282 | 0.2384
0.4 1 0.8 0.5 0.2 0.8572 | 0.6814

*SB ratio= 4, CR ratio=9

Table A.215: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=5 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0490 | 0.0486
0 0.5 0 0 0 0.6864 | 0.7354
0 0.5 0.5 0 0 0.8554 | 0.8974

0.5 0.5 0 0 0 0.4804 | 0.5344
0.4 1 0.8 0.5 0.2 0.9722 | 0.9862

*SB ratio= 8, CR ratio=9
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Table A.216: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=5 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0476 | 0.0448
0 0.5 0 0 0 0.2174 | 0.1594
0 0.5 0.5 0 0 0.2964 | 0.2068

0.5 0.5 0 0 0 0.1566 | 0.1212
0.4 1 0.8 0.5 0.2 0.4180 | 0.2804

*SB ratio= 8, CR ratio=9

Table A.217: Estimated rejection percentages for the two proposed tests for trt=5 p=2 n=40 Blk

=5 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0584 | 0.0506
0 0.5 0 0 0 0.6252 | 0.3556
0 0.5 0.5 0 0 0.7908 | 0.4938

0.5 0.5 0 0 0 0.4082 | 0.2258
0.4 1 0.8 0.5 0.2 0.9438 | 0.6834

*SB ratio= 8, CR ratio=9

Table A.218: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0522 | 0.0498
0 0 0.5 0 0 0.7112 | 0.6000
0 0 0.5 0.5 0 0.7100 | 0.6034
0 0.5 0.5 0 0 0.7096 | 0.6054

0.2 0.5 1 0.8 0.4 0.9202 | 0.8446

*SB ratio= 1/8, CR ratio= 4

Table A.219: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0482 | 0.0492
0 0 0.5 0 0 0.4556 | 0.3450
0 0 0.5 0.5 0 0.4356 | 0.3242
0 0.5 0.5 0 0 0.4468 | 0.3374

0.2 0.4 1 0.8 0.5 0.6280 | 0.4826

*SB ratio= 1/8, CR ratio=4
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Table A.220: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0456 | 0.0494
0 0 0.5 0 0 0.8884 | 0.7476
0 0 0.5 0.5 0 0.8834 | 0.7420
0 0.5 0.5 0 0 0.8794 | 0.7410

0.2 0.4 1 0.8 0.5 0.9758 | 0.9086

*SB ratio= 1/8, CR ratio= 4

Table A.221: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0524 | 0.0512
0 0 0.5 0 0 0.8004 | 0.5124
0 0 0.5 0.5 0 0.7974 | 0.5208
0 0.5 0.5 0 0 0.7904 | 0.5230

0.2 0.5 1 0.8 0.4 0.9650 | 0.7590

*SB ratio= 1/4, CR ratio= 4

Table A.222: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0504 | 0.0518
0 0 0.5 0 0 0.4794 | 0.2208
0 0 0.5 0.5 0 0.4934 | 0.2220
0 0.5 0.5 0 0 0.5046 | 0.2278

0.2 0.4 1 0.8 0.5 0.6836 | 0.3120

*SB ratio= 1/4, CR ratio= 4

Table A.223: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0506 | 0.0502
0 0 0.5 0 0 0.9272 | 0.4966
0 0 0.5 0.5 0 0.9132 | 0.4954
0 0.5 0.5 0 0 0.9140 | 0.4934

0.2 0.4 1 0.8 0.5 0.9902 | 0.6868

*SB ratio= 1/4, CR ratio=4
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Table A.224: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0450 | 0.0482
0 0 0.5 0 0 0.7304 | 0.4752
0 0 0.5 0.5 0 0.7228 | 0.4690
0 0.5 0.5 0 0 0.7326 | 0.4776

0.2 0.5 1 0.8 0.4 0.9300 | 0.7060

*SB ratio= 1/3, CR ratio= 4

Table A.225: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0482 | 0.0522
0 0 0.5 0 0 0.4334 | 0.1966
0 0 0.5 0.5 0 0.4368 | 0.1986
0 0.5 0.5 0 0 0.4278 | 0.2064

0.2 0.4 1 0.8 0.5 0.5892 | 0.2600

*SB ratio= 1/3, CR ratio=4

Table A.226: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0488 | 0.0520
0 0 0.5 0 0 0.8662 | 0.4318
0 0 0.5 0.5 0 0.8538 | 0.4284
0 0.5 0.5 0 0 0.8626 | 0.4254

0.2 0.4 1 0.8 0.5 0.9750 | 0.6176

*SB ratio= 1/3, CR ratio= 4

Table A.227: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0446 | 0.0506
0 0 0.5 0 0 0.7792 | 0.5222
0 0 0.5 0.5 0 0.7902 | 0.5102
0 0.5 0.5 0 0 0.7824 | 0.5260

0.2 0.5 1 0.8 0.4 0.9638 | 0.7732

*SB ratio= 1/2, CR ratio=4
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Table A.228: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0486 | 0.0500
0 0 0.5 0 0 0.4756 | 0.2018
0 0 0.5 0.5 0 0.4546 | 0.1912
0 0.5 0.5 0 0 0.4562 | 0.1862

0.2 0.4 1 0.8 0.5 0.6514 | 0.2656

*SB ratio= 1/2, CR ratio= 4

Table A.229: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0500 | 0.0462
0 0 0.5 0 0 0.9020 | 0.4212
0 0 0.5 0.5 0 0.8870 | 0.4356
0 0.5 0.5 0 0 0.8872 | 0.4204

0.2 0.4 1 0.8 0.5 0.9822 | 0.6196

*SB ratio= 1/2, CR ratio= 4

Table A.230: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0508 | 0.0496
0 0 0.5 0 0 0.5174 | 0.3896
0 0 0.5 0.5 0 0.5202 | 0.3908
0 0.5 0.5 0 0 0.4984 | 0.3802

0.2 0.5 1 0.8 0.4 0.7530 | 0.6146

*SB ratio= 1, CR ratio=4

Table A.231: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0534 | 0.0484
0 0 0.5 0 0 0.2612 | 0.1586
0 0 0.5 0.5 0 0.2540 | 0.1514
0 0.5 0.5 0 0 0.2484 | 0.1474

0.2 0.4 1 0.8 0.5 0.3528 | 0.1936

*SB ratio= 1, CR ratio=4
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Table A.232: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0528 | 0.0490
0 0 0.5 0 0 0.5662 | 0.2958
0 0 0.5 0.5 0 0.5718 | 0.3018
0 0.5 0.5 0 0 0.5786 | 0.3040

0.2 0.4 1 0.8 0.5 0.7918 | 0.4410

*SB ratio= 1, CR ratio=4

Table A.233: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0494 | 0.0520
0 0 0.5 0 0 0.7944 | 0.7042
0 0 0.5 0.5 0 0.7980 | 0.7036
0 0.5 0.5 0 0 0.8026 | 0.7172

0.2 0.5 1 0.8 0.4 0.9698 | 0.9264

*SB ratio= 2, CR ratio=4

Table A.234: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under T(3)* (2) for Both Mixed design™*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0488 | 0.0446
0 0 0.5 0 0 0.4202 | 0.2382
0 0 0.5 0.5 0 0.4110 | 0.2338
0 0.5 0.5 0 0 0.4136 | 0.2364

0.2 0.4 1 0.8 0.5 0.5796 | 0.3270

*SB ratio= 2, CR ratio=4

Table A.235: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0552 | 0.0530
0 0 0.5 0 0 0.8596 | 0.5584
0 0 0.5 0.5 0 0.8524 | 0.5470
0 0.5 0.5 0 0 0.8424 | 0.5368

0.2 0.4 1 0.8 0.5 0.9674 | 0.7514

*SB ratio= 2, CR ratio=4
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Table A.236: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0512 | 0.0522
0 0 0.5 0 0 0.7494 | 0.7024
0 0 0.5 0.5 0 0.7586 | 0.7092
0 0.5 0.5 0 0 0.7500 | 0.7060

0.2 0.5 1 0.8 0.4 0.9480 | 0.9266

*SB ratio= 3, CR ratio=4

Table A.237: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0538 | 0.0514
0 0 0.5 0 0 0.3526 | 0.2320
0 0 0.5 0.5 0 0.3560 | 0.2324
0 0.5 0.5 0 0 0.3518 | 0.2250

0.2 0.4 1 0.8 0.5 0.4954 | 0.3090

*SB ratio= 3, CR ratio=4

Table A.238: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0508 | 0.0558
0 0 0.5 0 0 0.7776 | 0.5418
0 0 0.5 0.5 0 0.7688 | 0.5432
0 0.5 0.5 0 0 0.7760 | 0.5386

0.2 0.4 1 0.8 0.5 0.9408 | 0.7500

*SB ratio= 3, CR ratio= 4

Table A.239: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0460 | 0.0466
0 0 0.5 0 0 0.8180 | 0.8142
0 0 0.5 0.5 0 0.8194 | 0.8066
0 0.5 0.5 0 0 0.8192 | 0.8000

0.2 0.5 1 0.8 0.4 0.9744 | 0.9692

*SB ratio= 4, CR ratio=4
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Table A.240: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0538 | 0.0470
0 0 0.5 0 0 0.3226 | 0.2578
0 0 0.5 0.5 0 0.3216 | 0.2634
0 0.5 0.5 0 0 0.3204 | 0.2526

0.2 0.4 1 0.8 0.5 0.4408 | 0.3662

*SB ratio= 4, CR ratio=4

Table A.241: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0530 | 0.0496
0 0 0.5 0 0 0.7360 | 0.6466
0 0 0.5 0.5 0 0.7174 | 0.6354
0 0.5 0.5 0 0 0.7168 | 0.6364

0.2 0.4 1 0.8 0.5 0.9110 | 0.8390

*SB ratio= 4, CR ratio=4

Table A.242: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0508 | 0.0498
0 0 0.5 0 0 0.8148 | 0.7736
0 0 0.5 0.5 0 0.8130 | 0.7490
0 0.5 0.5 0 0 0.8140 | 0.7500

0.2 0.5 1 0.8 0.4 0.9594 | 0.9430

*SB ratio= 8, CR ratio= 4

Table A.243: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0486 | 0.0478
0 0 0.5 0 0 0.3856 | 0.2732
0 0 0.5 0.5 0 0.3818 | 0.2644
0 0.5 0.5 0 0 0.3986 | 0.2776

0.2 0.4 1 0.8 0.5 0.5478 | 0.3866

*SB ratio= 8, CR ratio=4
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Table A.244: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0512 | 0.0490
0 0 0.5 0 0 0.8378 | 0.6616
0 0 0.5 0.5 0 0.8256 | 0.6542
0 0.5 0.5 0 0 0.8202 | 0.6324

0.2 0.4 1 0.8 0.5 0.9630 | 0.8432

*SB ratio= 8, CR ratio= 4

Table A.245: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0530 | 0.0494
0 0 0.5 0 0 0.7012 | 0.5918
0 0 0.5 0.5 0 0.7054 | 0.6038
0 0.5 0.5 0 0 0.7082 | 0.5984

0.2 0.5 1 0.8 0.4 0.9252 | 0.8490

*SB ratio= 1/8, CR ratio=9

Table A.246: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0508 | 0.0496
0 0 0.5 0 0 0.4248 | 0.3114
0 0 0.5 0.5 0 0.4196 | 0.3076
0 0.5 0.5 0 0 0.4278 | 0.3096

0.2 0.4 1 0.8 0.5 0.5878 | 0.4302

*SB ratio= 1/8, CR ratio=9

Table A.247: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=5 Blk

=40 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0518 | 0.0522
0 0 0.5 0 0 0.8468 | 0.6860
0 0 0.5 0.5 0 0.8454 | 0.6718
0 0.5 0.5 0 0 0.8390 | 0.6670

0.2 0.4 1 0.8 0.5 0.9628 | 0.8574

*SB ratio= 1/8, CR ratio=9
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Table A.248: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0510 | 0.048
0 0 0.5 0 0 0.7900 | 0.5018
0 0 0.5 0.5 0 0.7958 | 0.5144
0 0.5 0.5 0 0 0.7978 | 0.5150

0.2 0.5 1 0.8 0.4 0.9636 | 0.7662

*SB ratio= 1/4, CR ratio=9

Table A.249: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0466 | 0.0490
0 0 0.5 0 0 0.4520 | 0.1804
0 0 0.5 0.5 0 0.4540 | 0.1774
0 0.5 0.5 0 0 0.4406 | 0.1778

0.2 0.4 1 0.8 0.5 0.6220 | 0.2422

*SB ratio= 1/4, CR ratio=9

Table A.250: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=40 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0514 | 0.0474
0 0 0.5 0 0 0.8838 | 0.3710
0 0 0.5 0.5 0 0.8702 | 0.3814
0 0.5 0.5 0 0 0.8682 | 0.3736

0.2 0.4 1 0.8 0.5 0.9812 | 0.5376

*SB ratio= 1/4, CR ratio=9

Table A.251: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0516 | 0.0502
0 0 0.5 0 0 0.7336 | 0.4742
0 0 0.5 0.5 0 0.7286 | 0.4820
0 0.5 0.5 0 0 0.7154 | 0.4606

0.2 0.5 1 0.8 0.4 0.9356 | 0.7162

*SB ratio= 1/3, CR ratio=9
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Table A.252: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under T(3)*(3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0454 | 0.0464
0 0 0.5 0 0 0.3872 | 0.1628
0 0 0.5 0.5 0 0.3856 | 0.1482
0 0.5 0.5 0 0 0.3896 | 0.1646

0.2 0.4 1 0.8 0.5 0.5418 | 0.2040

*SB ratio= 1/3, CR ratio=9

Table A.253: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=30 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0490 | 0.0506
0 0 0.5 0 0 0.8050 | 0.3142
0 0 0.5 0.5 0 0.7932 | 0.3096
0 0.5 0.5 0 0 0.7970 | 0.3252

0.2 0.4 1 0.8 0.5 0.9424 | 0.4474

*SB ratio= 1/3, CR ratio=9

Table A.254: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0474 | 0.0492
0 0 0.5 0 0 0.7840 | 0.5164
0 0 0.5 0.5 0 0.7882 | 0.5276
0 0.5 0.5 0 0 0.7908 | 0.5250

0.2 0.5 1 0.8 0.4 0.9650 | 0.7640

*SB ratio= 1/2, CR ratio=9

Table A.255: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0480 | 0.0522
0 0 0.5 0 0 0.4078 | 0.1442
0 0 0.5 0.5 0 0.4040 | 0.1510
0 0.5 0.5 0 0 0.4066 | 0.1472

0.2 0.4 1 0.8 0.5 0.5566 | 0.1872

*SB ratio= 1/2, CR ratio=9
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Table A.256: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=15 Blk

=30 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0508 | 0.0498
0 0 0.5 0 0 0.8384 | 0.2846
0 0 0.5 0.5 0 0.8362 | 0.2958
0 0.5 0.5 0 0 0.8250 | 0.2802

0.2 0.4 1 0.8 0.5 0.9624 | 0.4084

*SB ratio= 1/2, CR ratio=9

Table A.257: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0506 | 0.0500
0 0 0.5 0 0 0.4920 | 0.3892
0 0 0.5 0.5 0 0.5054 | 0.3842
0 0.5 0.5 0 0 0.5014 | 0.3812

0.2 0.5 1 0.8 0.4 0.7536 | 0.5940

*SB ratio= 1, CR ratio=9

Table A.258: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under T(3)* (3) for Both Mixed design™*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0492 | 0.0520
0 0 0.5 0 0 0.2200 | 0.1180
0 0 0.5 0.5 0 0.2188 | 0.1112
0 0.5 0.5 0 0 0.2202 | 0.1158

0.2 0.4 1 0.8 0.5 0.2986 | 0.1464

*SB ratio= 1, CR ratio=9

Table A.259: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=10 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0452 | 0.0504
0 0 0.5 0 0 0.4872 | 0.2020
0 0 0.5 0.5 0 0.4850 | 0.1986
0 0.5 0.5 0 0 0.4956 | 0.2064

0.2 0.4 1 0.8 0.5 0.6708 | 0.2798

*SB ratio= 1, CR ratio=9
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Table A.260: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0528 | 0.0496
0 0 0.5 0 0 0.7952 | 0.7014
0 0 0.5 0.5 0 0.7978 | 0.7066
0 0.5 0.5 0 0 0.8006 | 0.7128

0.2 0.5 1 0.8 0.4 0.9700 | 0.9222

*SB ratio= 2, CR ratio=9

Table A.261: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0528 | 0.0546
0 0 0.5 0 0 0.3236 | 0.1504
0 0 0.5 0.5 0 0.3186 | 0.1538
0 0.5 0.5 0 0 0.3338 | 0.1490

0.2 0.4 1 0.8 0.5 0.4698 | 0.2120

*SB ratio= 2, CR ratio=9

Table A.262: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=15 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0482 | 0.0506
0 0 0.5 0 0 0.7442 | 0.3280
0 0 0.5 0.5 0 0.7262 | 0.3354
0 0.5 0.5 0 0 0.7354 | 0.3390

0.2 0.4 1 0.8 0.5 0.9110 | 0.4826

*SB ratio= 2, CR ratio=9

Table A.263: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0564 | 0.0490
0 0 0.5 0 0 0.7462 | 0.7136
0 0 0.5 0.5 0 0.7376 | 0.7020
0 0.5 0.5 0 0 0.7606 | 0.7046

0.2 0.5 1 0.8 0.4 0.9470 | 0.9202

*SB ratio= 3, CR ratio=9
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Table A.264: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0464 | 0.0524
0 0 0.5 0 0 0.2746 | 0.1488
0 0 0.5 0.5 0 0.2732 | 0.1496
0 0.5 0.5 0 0 0.2802 | 0.1560

0.2 0.4 1 0.8 0.5 0.3830 | 0.1942

*SB ratio= 3, CR ratio=9

Table A.265: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=30 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0502 | 0.0534
0 0 0.5 0 0 0.6336 | 0.3130
0 0 0.5 0.5 0 0.6398 | 0.3414
0 0.5 0.5 0 0 0.6260 | 0.3212

0.2 0.4 1 0.8 0.5 0.8318 | 0.4716

*SB ratio= 3, CR ratio=9

Table A.266: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0530 | 0.0514
0 0 0.5 0 0 0.8168 | 0.8068
0 0 0.5 0.5 0 0.8120 | 0.8018
0 0.5 0.5 0 0 0.8106 | 0.8032

0.2 0.5 1 0.8 0.4 0.9728 | 0.9670

*SB ratio= 4, CR ratio=9

Table A.267: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0532 | 0.0458
0 0 0.5 0 0 0.2894 | 0.1652
0 0 0.5 0.5 0 0.3004 | 0.1624
0 0.5 0.5 0 0 0.3100 | 0.1660

0.2 0.4 1 0.8 0.5 0.4242 | 0.2268

*SB ratio= 4, CR ratio=9
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Table A.268: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0526 | 0.0540
0 0 0.5 0 0 0.5656 | 0.3952
0 0 0.5 0.5 0 0.5616 | 0.4082
0 0.5 0.5 0 0 0.5556 | 0.3934

0.2 0.4 1 0.8 0.5 0.7502 | 0.5470

*SB ratio= 4, CR ratio=9

Table A.269: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0440 | 0.0412
0 0 0.5 0 0 0.8092 | 0.7554
0 0 0.5 0.5 0 0.8072 | 0.7548
0 0.5 0.5 0 0 0.7980 | 0.7518

0.2 0.5 1 0.8 0.4 0.9708 | 0.9454

*SB ratio= 8, CR ratio=9

Table A.270: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0518 | 0.0492
0 0 0.5 0 0 0.2400 | 0.1630
0 0 0.5 0.5 0 0.2442 | 0.1712
0 0.5 0.5 0 0 0.2332 | 0.1672

0.2 0.4 1 0.8 0.5 0.3424 | 0.2308

*SB ratio= 8, CR ratio=9

Table A.271: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0584 | 0.0552
0 0 0.5 0 0 0.6978 | 0.3938
0 0 0.5 0.5 0 0.6768 | 0.3918
0 0.5 0.5 0 0 0.6906 | 0.3978

0.2 0.4 1 0.8 0.5 0.8802 | 0.5708

*SB ratio= 8, CR ratio=9
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Table A.272: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0454 | 0.0468
0 0 0 0.5 0 0.5048 | 0.4310
0 0 0 0.5 0.5 0.3164 | 0.2738
0 0 0.5 0.5 0 0.8160 | 0.7136

0.2 0.5 0.8 1 0.4 0.9478 | 0.8846

*SB ratio= 1/8, CR ratio= 4

Table A.273: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0414 | 0.0420
0 0 0 0.5 0 0.2932 | 0.2342
0 0 0 0.5 0.5 0.1802 | 0.1552
0 0 0.5 0.5 0 0.5502 | 0.4166

0.2 0.5 0.8 1 0.4 0.7214 | 0.5684

*SB ratio= 1/8, CR ratio= 4

Table A.274: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0450 | 0.0500
0 0 0 0.5 0 0.6502 | 0.5142
0 0 0 0.5 0.5 0.3852 | 0.3102
0 0 0.5 0.5 0 0.9458 | 0.8446

0.2 0.5 0.8 1 0.4 0.9906 | 0.9542

*SB ratio= 1/8, CR ratio= 4

Table A.275: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0524 | 0.0490
0 0 0 0.5 0 0.6030 | 0.4286
0 0 0 0.5 0.5 0.3798 | 0.2794
0 0 0.5 0.5 0 0.8932 | 0.6216

0.2 0.5 0.8 1 0.4 0.9752 | 0.8148

*SB ratio= 1/4, CR ratio=4
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Table A.276: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0502 | 0.0506
0 0 0 0.5 0 0.3236 | 0.1730
0 0 0 0.5 0.5 0.2022 | 0.1208
0 0 0.5 0.5 0 0.6016 | 0.2704

0.2 0.5 0.8 1 0.4 0.7788 | 0.3702

*SB ratio= 1/4, CR ratio= 4

Table A.278: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0458 | 0.0512
0 0 0 0.5 0 0.7368 | 0.3806
0 0 0 0.5 0.5 0.4460 | 0.2332
0 0 0.5 0.5 0 0.9710 | 0.5944

0.2 0.5 0.8 1 0.4 0.9972 | 0.7998

*SB ratio= 1/4, CR ratio= 4

Table A.279: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0486 | 0.0502
0 0 0 0.5 0 0.5428 | 0.3956
0 0 0 0.5 0.5 0.3348 | 0.2484
0 0 0.5 0.5 0 0.8274 | 0.5726

0.2 0.5 0.8 1 0.4 0.9560 | 0.7746

*SB ratio= 1/3, CR ratio= 4

Table A.280: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=30 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0492 | 0.0482
0 0 0 0.5 0 0.2964 | 0.1626
0 0 0 0.5 0.5 0.1750 | 0.1176
0 0 0.5 0.5 0 0.5112 | 0.2310

0.2 0.5 0.8 1 0.4 0.6992 | 0.3208

*SB ratio= 1/3, CR ratio=4
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Table A.281: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=30 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0488 | 0.0512
0 0 0 0.5 0 0.6456 | 0.3444
0 0 0 0.5 0.5 0.3810 | 0.2086
0 0 0.5 0.5 0 0.9376 | 0.5306

0.2 0.5 0.8 1 0.4 0.9916 | 0.7288

*SB ratio= 1/3, CR ratio= 4

Table A.282: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk
=30 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0482 | 0.0486
0 0 0 0.5 0 0.6060 | 0.4482
0 0 0 0.5 0.5 0.3914 | 0.3032
0 0 0.5 0.5 0 0.8896 | 0.6296

0.2 0.5 0.8 1 0.4 0.9816 | 0.8346

*SB ratio= 1/2, CR ratio= 4

Table A.283: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk

=30 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0468 | 0.0532
0 0 0 0.5 0 0.3180 | 0.1726
0 0 0 0.5 0.5 0.1898 | 0.1232
0 0 0.5 0.5 0 0.5576 | 0.2328

0.2 0.5 0.8 1 0.4 0.7382 | 0.3200

*SB ratio= 1/2, CR ratio= 4

Table A.284: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk

=30 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0478 | 0.0532
0 0 0 0.5 0 0.6992 | 0.3472
0 0 0 0.5 0.5 0.4304 | 0.2326
0 0 0.5 0.5 0 0.9564 | 0.5324

0.2 0.5 0.8 1 0.4 0.9938 | 0.7246

*SB ratio= 1/2, CR ratio=4
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Table A.285: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0464 | 0.0494
0 0 0 0.5 0 0.3826 | 0.3452
0 0 0 0.5 0.5 0.2458 | 0.2378
0 0 0.5 0.5 0 0.6268 | 0.4920

0.2 0.5 0.8 1 0.4 0.7920 | 0.6638

*SB ratio= 1, CR ratio=4

Table A.286: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0422 | 0.0436
0 0 0 0.5 0 0.1816 | 0.1288
0 0 0 0.5 0.5 0.1264 | 0.1040
0 0 0.5 0.5 0 0.3072 | 0.1766

0.2 0.5 0.8 1 0.4 0.4174 | 0.2226

*SB ratio= 1, CR ratio=4

Table A.287: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0488 | 0.0488
0 0 0 0.5 0 0.3950 | 0.2528
0 0 0 0.5 0.5 0.2282 | 0.1642
0 0 0.5 0.5 0 0.6856 | 0.3632

0.2 0.5 0.8 1 0.4 0.8582 | 0.5388

*SB ratio= 1, CR ratio=4

Table A.288: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0476 | 0.0530
0 0 0 0.5 0 0.6696 | 0.6414
0 0 0 0.5 0.5 0.4308 | 0.4342
0 0 0.5 0.5 0 0.9008 | 0.8150

0.2 0.5 0.8 1 0.4 0.9822 | 0.9560

*SB ratio= 2, CR ratio=4
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Table A.289: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under T(3)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0416 | 0.0456
0 0 0 0.5 0 0.2946 | 0.2032
0 0 0 0.5 0.5 0.1838 | 0.1488
0 0 0.5 0.5 0 0.4836 | 0.2680

0.2 0.5 0.8 1 0.4 0.5926 | 0.4014

*SB ratio= 2, CR ratio=4

Table A.290: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0484 | 0.0536
0 0 0 0.5 0 0.6800 | 0.4918
0 0 0 0.5 0.5 0.4256 | 0.3124
0 0 0.5 0.5 0 0.9282 | 0.6620

0.2 0.5 0.8 1 0.4 0.9872 | 0.8518

*SB ratio= 2, CR ratio=4

Table A.291: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0492 | 0.0528
0 0 0 0.5 0 0.6180 | 0.6448
0 0 0 0.5 0.5 0.4130 | 0.4422
0 0 0.5 0.5 0 0.8528 | 0.8100

0.2 0.5 0.8 1 0.4 0.9696 | 0.9528

*SB ratio= 3, CR ratio= 4

Table A.292: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=10 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0446 | 0.0486
0 0 0 0.5 0 0.2634 | 0.2152
0 0 0 0.5 0.5 0.1790 | 0.1590
0 0 0.5 0.5 0 0.4336 | 0.2696

0.2 0.5 0.8 1 0.4 0.6038 | 0.4018

*SB ratio= 3, CR ratio=4
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Table A.293: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0508 | 0.0530
0 0 0 0.5 0 0.6120 | 0.4856
0 0 0 0.5 0.5 0.3814 | 0.3120
0 0 0.5 0.5 0 0.8692 | 0.6450

0.2 0.5 0.8 1 0.4 0.9718 | 0.8478

*SB ratio= 3, CR ratio=4

Table A.294: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0434 | 0.0522
0 0 0 0.5 0 0.7102 | 0.7546
0 0 0 0.5 0.5 0.4702 | 0.5356
0 0 0.5 0.5 0 0.9102 | 0.9002

0.2 0.5 0.8 1 0.4 0.9896 | 0.9874

*SB ratio= 4, CR ratio=4

Table A.295: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under T(3)* (2) for Both Mixed design™*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0498 | 0.0500
0 0 0 0.5 0 0.2384 | 0.2332
0 0 0 0.5 0.5 0.1760 | 0.1798
0 0 0.5 0.5 0 0.3938 | 0.3280

0.2 0.5 0.8 1 0.4 0.5434 | 0.4626

*SB ratio= 4, CR ratio= 4

Table A.296: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0514 | 0.0508
0 0 0 0.5 0 0.5864 | 0.5820
0 0 0 0.5 0.5 0.3604 | 0.3862
0 0 0.5 0.5 0 0.8244 | 0.7556

0.2 0.5 0.8 1 0.4 0.9542 | 0.9200

*SB ratio= 4, CR ratio=4
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Table A.297: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under N (0.1) * (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0488 | 0.0458
0 0 0 0.5 0 0.6416 | 0.7520
0 0 0 0.5 0.5 0.4166 | 0.5294
0 0 0.5 0.5 0 0.8590 | 0.8952

0.2 0.5 0.8 1 0.4 0.9704 | 0.9844

*SB ratio= 8, CR ratio= 4

Table A.298: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under T(3)* (2) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0480 | 0.0486
0 0 0 0.5 0 0.2978 | 0.2464
0 0 0 0.5 0.5 0.1926 | 0.1788
0 0 0.5 0.5 0 0.4764 | 0.3228

0.2 0.5 0.8 1 0.4 0.6498 | 0.4840

*SB ratio= 8, CR ratio=4

Table A.299: Estimated rejection percentages for the two proposed tests for trt=5 p=3 n=40 Blk

=5 under exp (1)* (2) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0526 | 0.0522
0 0 0 0.5 0 0.6772 | 0.5836
0 0 0 0.5 0.5 0.4310 | 0.3900
0 0 0.5 0.5 0 0.9118 | 0.7570

0.2 0.5 0.8 1 0.4 0.9888 | 0.9196

*SB ratio= 8, CR ratio= 4

Table A.300: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0458 | 0.0460
0 0 0 0.5 0 0.5020 | 0.4310
0 0 0 0.5 0.5 0.3028 | 0.2748
0 0 0.5 0.5 0 0.8250 | 0.7138

0.2 0.5 0.8 1 0.4 0.9456 | 0.8816

*SB ratio= 1/8, CR ratio=9
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Table A.301: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0476 | 0.0468
0 0 0 0.5 0 0.2752 | 0.2144
0 0 0 0.5 0.5 0.1700 | 0.1446
0 0 0.5 0.5 0 0.5218 | 0.3790

0.2 0.5 0.8 1 0.4 0.6744 | 0.5180

*SB ratio= 1/8, CR ratio=9

Table A.302: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=5 Blk

=40 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0492 | 0.0478
0 0 0 0.5 0 0.5936 | 0.4492
0 0 0 0.5 0.5 0.3332 | 0.2528
0 0 0.5 0.5 0 0.9168 | 0.7766

0.2 0.5 0.8 1 0.4 0.9854 | 0.9182

*SB ratio= 1/8, CR ratio=9

Table A.303: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0502 | 0.0486
0 0 0 0.5 0 0.6002 | 0.4092
0 0 0 0.5 0.5 0.3744 | 0.2702
0 0 0.5 0.5 0 0.8872 | 0.6218

0.2 0.5 0.8 1 0.4 0.9772 | 0.8148

*SB ratio= 1/4, CR ratio=9

Table A.304: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0494 | 0.0480
0 0 0 0.5 0 0.2866 | 0.1448
0 0 0 0.5 0.5 0.1744 | 0.1084
0 0 0.5 0.5 0 0.5372 | 0.2024

0.2 0.5 0.8 1 0.4 0.7150 | 0.2744

*SB ratio= 1/4, CR ratio=9
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Table A.305: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=40 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0434 | 0.0452
0 0 0 0.5 0 0.6444 | 0.2764
0 0 0 0.5 0.5 0.3734 | 0.1818
0 0 0.5 0.5 0 0.9506 | 0.4782

0.2 0.5 0.8 1 0.4 0.9932 | 0.6386

*SB ratio= 1/4, CR ratio=9

Table A.306: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk
=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0488 | 0.0500
0 0 0 0.5 0 0.5498 | 0.3960
0 0 0 0.5 0.5 0.3398 | 0.2502
0 0 0.5 0.5 0 0.8320 | 0.5600

0.2 0.5 0.8 1 0.4 0.9522 | 0.7702

*SB ratio= 1/3, CR ratio=9

Table A.307: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=30 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0438 | 0.0454
0 0 0 0.5 0 0.2536 | 0.1266
0 0 0 0.5 0.5 0.1686 | 0.1078
0 0 0.5 0.5 0 0.4588 | 0.1768

0.2 0.5 0.8 1 0.4 0.6194 | 0.2526

*SB ratio= 1/3, CR ratio=9

Table A.308: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=30 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0454 | 0.0498
0 0 0 0.5 0 0.5652 | 0.2322
0 0 0 0.5 0.5 0.3206 | 0.1670
0 0 0.5 0.5 0 0.8942 | 0.3942

0.2 0.5 0.8 1 0.4 0.9776 | 0.5528

*SB ratio= 1/3, CR ratio=9
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Table A.309: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk

=30 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0470 | 0.0526
0 0 0 0.5 0 0.6100 | 0.4488
0 0 0 0.5 0.5 0.3988 | 0.3090
0 0 0.5 0.5 0 0.8830 | 0.6270

0.2 0.5 0.8 1 0.4 0.9786 | 0.8290

*SB ratio= 1/2, CR ratio=9

Table A.310: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk

=30 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0488 | 0.0494
0 0 0 0.5 0 0.2666 | 0.1214
0 0 0 0.5 0.5 0.1722 | 0.1006
0 0 0.5 0.5 0 0.4836 | 0.1656

0.2 0.5 0.8 1 0.4 0.6562 | 0.2206

*SB ratio= 1/2, CR ratio=9

Table A.311: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=15 Blk

=30 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0510 | 0.0550
0 0 0 0.5 0 0.5998 | 0.2358
0 0 0 0.5 0.5 0.3552 | 0.1586
0 0 0.5 0.5 0 0.9150 | 0.3558

0.2 0.5 0.8 1 0.4 0.9812 | 0.5112

*SB ratio= 1/2, CR ratio=9

Table A.312: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0480 | 0.0504
0 0 0 0.5 0 0.3768 | 0.3352
0 0 0 0.5 0.5 0.2378 | 0.2270
0 0 0.5 0.5 0 0.6210 | 0.4794

0.2 0.5 0.8 1 0.4 0.7878 | 0.6642

*SB ratio= 1, CR ratio=9
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Table A.313: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0504 | 0.0508
0 0 0 0.5 0 0.1532 | 0.1102
0 0 0 0.5 0.5 0.1090 | 0.0874
0 0 0.5 0.5 0 0.2602 | 0.1278

0.2 0.5 0.8 1 0.4 0.3478 | 0.1612

*SB ratio= 1, CR ratio=9

Table A.314: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=10 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0454 | 0.0480
0 0 0 0.5 0 0.3252 | 0.1770
0 0 0 0.5 0.5 0.1904 | 0.1222
0 0 0.5 0.5 0 0.5966 | 0.2566

0.2 0.5 0.8 1 0.4 0.7694 | 0.3492

*SB ratio= 1, CR ratio=9

Table A.315: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0528 | 0.0496
0 0 0.5 0 0 0.7952 | 0.7014
0 0 0.5 0.5 0 0.7978 | 0.7066
0 0.5 0.5 0 0 0.8006 | 0.7128

0.2 0.5 1 0.8 0.4 0.9700 | 0.9222

*SB ratio= 2, CR ratio=9

Table A.316: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** AFF*
0 0 0 0 0 0.0470 | 0.0478
0 0 0 0.5 0 0.2246 | 0.1404
0 0 0 0.5 0.5 0.1636 | 0.1092
0 0 0.5 0.5 0 0.3988 | 0.1810

0.2 0.5 0.8 1 0.4 0.5516 | 0.2320

*SB ratio= 2, CR ratio=9
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Table A.317: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=15 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0452 | 0.0490
0 0 0 0.5 0 0.5344 | 0.2944
0 0 0 0.5 0.5 0.3254 | 0.1984
0 0 0.5 0.5 0 0.8362 | 0.4112

0.2 0.5 0.8 1 0.4 0.9574 | 0.6006

*SB ratio= 2, CR ratio=9

Table A.318: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk
=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0484 | 0.0468
0 0 0 0.5 0 0.6238 | 0.6506
0 0 0 0.5 0.5 0.4030 | 0.4342
0 0 0.5 0.5 0 0.8566 | 0.8096

0.2 0.5 0.8 1 0.4 0.9658 | 0.9558

*SB ratio= 3, CR ratio=9

Table A.319: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=10 under T(3)* (3) for Both Mixed design™*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0524 | 0.0526
0 0 0 0.5 0 0.1960 | 0.1288
0 0 0 0.5 0.5 0.1398 | 0.1116
0 0 0.5 0.5 0 0.3370 | 0.1744

0.2 0.5 0.8 1 0.4 0.4680 | 0.2302

*SB ratio= 3, CR ratio=9

Table A.320: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=30 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0496 | 0.0552
0 0 0 0.5 0 0.4680 | 0.2938
0 0 0 0.5 0.5 0.2728 | 0.1952
0 0 0.5 0.5 0 0.7500 | 0.4020

0.2 0.5 0.8 1 0.4 0.9028 | 0.5830

*SB ratio= 3, CR ratio=9
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Table A.321: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0442 | 0.0462
0 0 0 0.5 0 0.7166 | 0.7556
0 0 0 0.5 0.5 0.4820 | 0.5380
0 0 0.5 0.5 0 0.9044 | 0.8936

0.2 0.5 0.8 1 0.4 0.9878 | 0.9882

*SB ratio= 4, CR ratio=9

Table A.322: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under T(3)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0488 | 0.0466
0 0 0 0.5 0 0.2194 | 0.1590
0 0 0 0.5 0.5 0.1442 | 0.1180
0 0 0.5 0.5 0 0.3666 | 0.1934

0.2 0.5 0.8 1 0.4 0.4972 | 0.2748

*SB ratio= 4, CR ratio=9

Table A.323: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=10 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0414 | 0.0476
0 0 0 0.5 0 0.4150 | 0.3428
0 0 0 0.5 0.5 0.2628 | 0.2372
0 0 0.5 0.5 0 0.6558 | 0.4866

0.2 0.5 0.8 1 0.4 0.8548 | 0.6896

*SB ratio= 4, CR ratio=9

Table A.324: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=5 under N (0.1) * (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A*F*
0 0 0 0 0 0.0502 | 0.0502
0 0 0 0.5 0 0.6296 | 0.7442
0 0 0 0.5 0.5 0.4314 | 0.5298
0 0 0.5 0.5 0 0.8590 | 0.8924

0.2 0.5 0.8 1 0.4 0.9696 | 0.9870

*SB ratio= 8, CR ratio=9
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Table A.325: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=5 under T(3)* (3) for Both Mixed design*.

MU1 MU2 | MU3 | MU4 | MU5 A** AxF*
0 0 0 0 0 0.0496 | 0.0500
0 0 0 0.5 0 0.1726 | 0.1512
0 0 0 0.5 0.5 0.1302 | 0.1188
0 0 0.5 0.5 0 0.2804 | 0.1938

0.2 0.5 0.8 1 0.4 0.4048 | 0.2808

*SB ratio= 8, CR ratio=9

Table A.326: Estimated rejection percentages for the two proposed tests for trt=5 p=4 n=40 Blk

=5 under exp (1)* (3) for Both Mixed design*.

MU1 MU2 MU3 | MU4 | MU5 A** A***
0 0 0 0 0 0.0506 | 0.0576
0 0 0 0.5 0 0.4962 | 0.3440
0 0 0 0.5 0.5 0.3066 | 0.2322
0 0 0.5 0.5 0 0.8008 | 0.5062

0.2 0.5 0.8 1 0.4 0.9340 | 0.6704

*SB ratio= 8, CR ratio=9
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APPENDIX B. SCENARIO TWO

Table B.1: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with different
means and equal variance when the sample size n=5 under CRD.

251 01 M2 02 M3 03 221 04 T3 T, W,
0 1 0 1 0 1 0 1 0.0446 | 0.0462 | 0.0452
0 1 1.5 1 0 1 0 1 0.8882 | 0.9974 | 0.9772
0 1 15 1 1.5 1 0 1 0.8898 | 0.9952 | 0.9792

1.5 1 1.5 1 0 1 0 1 0.5750 | 0.8548 | 0.7442

0.3 1 1.8 1 0.8 1 0.5 1 0.8534 | 0.9886 | 0.9606

Table B.2: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and equal variance when the sample size n=5 under CRD.

J251 041 Ha ) U3 03 Ha 04 Ty T, W,

0 1 6° 0 1 6° 0 1 6° 0 1 6° | 0.0454 | 0.0428 | 0.0442
0 1 6° 0 1 6° 1.5 1 6° 0 1% | 0.7386 | 0.9514 | 0.8902
0 1 62 0 1 62 15 1 6° 15 1% | 0.7372 | 0.9496 | 0.8886
0 1 6° 1.5 1 6° 1.5 1 6° 0 1 6° | 0.4366 | 0.6890 | 0.5812
0.5 1 6° 0.8 1 6° 1.8 1 6° 0.3 1 6° | 0.6868 | 0.9306 | 0.8552

Table B.3: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when the sample size n=5 under CRD.

J251 01 Ha %) U3 03 Ha 04 T3 T, W,
1 1 1 1 1 1 1 1 0.0474 | 0.0496 | 0.0468
1 1 15 1 1 1 1 1 0.6280 | 0.8988 | 0.8072
1 1 15 1 15 1 1 1 0.6192 | 0.8814 | 0.7886

15 1 15 1 1 1 1 1 0.3560 | 0.5766 | 0.4766

1.6 1 2 1 15 1 1.3 1 0.5664 | 0.8420 | 0.7358

Table B.4: Percentage of Rejection for k= 4 Populations p=2; Normal Distribution with same
means and different variance when the sample size n=5 under CRD.

T, T, | Tw,
0.0514 | 0.0510 | 0.0500
0.6734 | 0.2096 | 0.4624
0.6938 | 0.1722 | 0.4396
0.3950 | 0.1418 | 0.2778
0.3298 | 0.1098 | 0.2276
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Table B.5: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with same means
and different variance when the sample size n=5 under CRD.

251 01 2%} 02 M3 03 221 04 (5} T, W,

0 162 0 1 6 0 1 6 0 1 6% | 0.0436 | 0.0438 | 0.0442
0 1 6° 0 9 62 0 1 6° 0 1% |0.6986 | 0.1294 | 0.4240
0 1 6 0 9 ¢° 0 9 ¢° 0 1% |0.6890 | 0.1288 | 0.4260
0 9 6° 0 9 ¢° 0 1 6 0 16° | 0.3734 | 0.1032 | 0.2368
0 3 o? 0 9 ¢° 0 8 ¢° 0 5% |0.3098 | 0.0910 | 0.2040

Table B.6: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
same means and different variance when the sample size n=5 under CRD.

251 01 2%} ) U3 03 221 04 Ty T, W,
1 12 1 12 1 12 1 12 | 0.0532 | 0.0518 | 0.0560
1 12 1 92 1 12 1 12 | 0.6668 | 0.1290 | 0.4042
1 12 1 92 1 92 1 12 | 0.6698 | 0.1384 | 0.4106
1 92 1 92 1 12 1 12 10.3544 | 0.0982 | 0.2250
1 42 1 92 1 52 1 32 |0.4056 | 0.1046 | 0.2588

Table B.7: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with different
means and different variance when the sample size n=5 under CRD.

251 04 Ha %) U3 03 Ha 04 Ty T, W,

0 1 0 1 0 1 0 1 0.0502 | 0.0496 | 0.0522
0 1 15 9 0 1 0 1 0.8200 | 0.3780 | 0.6410
0 1 15 9 1.5 9 0 1 0.8588 | 0.3650 | 0.6674
15 9 15 9 0 1 0 1 0.5322 | 0.2504 | 0.4116
0.3 4 1.8 9 0.8 8 0.5 5 0.5076 | 0.2328 | 0.4044

Table B.8: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and different variance when the sample size n=5 under CRD.

04 T, T, TW,
1o | 0.0526 | 0.0492 | 0.0504
12 | 0.9036 | 0.5228 | 0.7848

U %1 Ha %) U3 03
0 162 0 16° 0 16°
0 162 0.5 5 62 0 16°
0 16> | 05 | 96° | 05 | 96° 10% |0.9110 | 0.5218 | 0.7984
0.5 9 52 0.5 9 62 0 1 6° 106% | 0.5954 | 0.2958 | 0.4866

03 | 36° | 18 | 96° | 08 | 86® | 05 | 50° | 0.9658 | 0.9626 | 0.9744
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Table B.9: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
different means and different variance when the sample size n=5 under CRD.

251 01 M2 02 M3 03 22} 04 (5} T, W,

1 12 1 12 1 12 1 12 | 0.0484 | 0.0488 | 0.0480
1 12 2 2?2 1 12 1 12 | 0.7424 | 0.6534 | 0.7460
1 12 2 22 2 22 1 12 | 0.7364 | 0.6460 | 0.7396
2 22 2 22 1 12 1 12 | 0.4512 | 0.3872 | 0.4508
15 | 1.5% 3 32 25 | 2,52 2 22 10.5216 | 0.4448 | 0.5194

Table B.10: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with different
means and equal variance when the sample size n=5 under CRD.

251 01 Ha 03 U3 03 Ha 04 T3 T, W,

0 1 0 1 0 1 0 1 0.0570 | 0.0560 | 0.0560
0 1 0 1 1.5 1 0 1 0.8862 | 0.9976 | 0.9786
0 1 0 1 1.5 1 15 1 0.5632 | 0.8444 | 0.7360
0 1 1.5 1 1.5 1 0 1 0.8804 | 0.9958 | 0.9742
0.5 1 0.8 1 1.8 1 0.3 1 0.8540 | 0.9900 | 0.9658

Table B.11: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and equal variance when the sample size n=5 under CRD.

J251 01 Ha %) U3 03 Ha 04 Ty T, W,
0 1 o° 0 1 c° 0 1 o° 0 1% | 0.0484 | 0.0452 | 0.0484
0 1 6? 0 1 62 1.5 1 6° 0 162 | 0.7410 | 0.9524 | 0.8890
0 1 c° 0 1 c° 1.5 1 o° 1.5 1% | 0.4326 | 0.6852 | 0.5812
0 1 6? 15 1 62 1.5 1 6° 0 162 | 0.7350 | 0.9504 | 0.8830

05 | 16| 08 | 16° | 18 | 16 | 03 | 10* |0.6888 | 0.9262 | 0.8516

Table B.12: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
different means and equal variance when the sample size n=5 under CRD.

251 01 Ha 03 U3 03 Hy 04 T3 T, W,

1 1 1 1 1 1 1 1 0.0480 | 0.0456 | 0.0462
1 1 1 1 15 1 1 1 0.8528 | 0.9370 | 0.9200
1 1 1 1 15 1 1.5 1 0.5218 | 0.6164 | 0.5986
1 1 1.5 1 15 1 1 1 0.8346 | 0.9140 | 0.9006
1.3 1 1.5 1 2 1 1.6 1 0.5612 | 0.8468 | 0.7470
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Table B.13: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with same
means and different variance when the sample size n=5 under CRD.

T, T, | TW,
0.0518 | 0.0472 | 0.0468
0.6608 | 0.2024 | 0.4426
0.4054 | 0.1488 | 0.2880
0.6864 | 0.1692 | 0.4424
0.3460 | 0.1024 | 0.2332
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Table B.14: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with same
means and different variance when the sample size n=5 under CRD.

251 01 2%} 02 M3 03 Ha 04 Ty T, W,
0 1 c° 0 1 c? 0 1 c° 0 1c% | 0.0512 | 0.0492 | 0.0522
0 16° 0 1 c? 0 9 62 0 1c% | 0.7052 | 0.1336 | 0.4244
0 1 6? 0 16? 0 9 ¢° 0 962 |0.3662 | 0.1022 | 0.2352
0 | 16°] 0 | 96° | 0 | 96°| 0 | 16® |0.6902]0.1276 | 0.4154
0 5 ¢ 0 8 ¢° 0 9 ¢° 0 362 | 0.3078 | 0.0874 | 0.1994

Table B.15: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
same means and different variance when the sample size n=5 under CRD.

231 01 H2 02 M3 03 Ha 04 (5} T, W,

1 12 1 12 1 12 1 12 | 0.0540 | 0.0534 | 0.0522
1 12 1 12 1 92 1 12 | 0.6724 | 0.1332 | 0.4050
1 12 1 12 1 92 1 92 |0.3578 | 0.0952 | 0.2298
1 12 1 92 1 92 1 12 ]0.6820 | 0.1336 | 0.4034
1 32 1 52 1 92 1 42 |0.4050 | 0.1038 | 0.2608

Table B.16: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with different
means and different variance when the sample size n=5 under CRD.

250 01 12%) %) U3 03 22 04 Ty T, W,

0 1 0 1 0 1 0 1 0.0526 | 0.0494 | 0.0514
0 1 0 1 1.5 9 0 1 0.8160 | 0.3814 | 0.6412
0 1 0 1 1.5 9 1.5 9 0.5260 | 0.2414 | 0.4036
0 1 1.5 9 1.5 9 0 1 0.8562 | 0.3622 | 0.6794
0.5 5 0.8 8 1.8 9 0.3 3 0.5460 | 0.2624 | 0.4328
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Table B.17: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and different variance when the sample size n=5 under CRD.

01 U %) U3 03 Hg Oy Ty T, Tw,
1 6° 0 1 62 0 1 62 0 162 |0.0512 | 0.0500 | 0.0536
1 6° 0 1 62 1.5 96° 0 162 |0.9996 | 0.9882 | 0.9988
162 0 1 c° 1.5 962 1.5 96 |0.9380 | 0.8116 | 0.9134
1 c° 15 962 1.5 962 0 1062 ]0.9998 | 0.9890 | 0.9992
0.5 5 6° 0.8 8 6° 1.8 9¢6° 0.3 36° |0.9996 | 0.9744 | 0.9972
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Table B.18: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
different means and different variance when the sample size n=5 under CRD.

231 01 2%} ) U3 03 Ha 04 Ty T, W,

1 12 1 12 1 12 1 12 | 0.0466 | 0.0458 | 0.0462
1 12 1 12 2 22 1 12 | 0.7368 | 0.6402 | 0.7320
1 12 1 12 2 22 2 22 10.4506 | 0.3864 | 0.4478
1 12 2 22 2 22 1 12 | 0.7540 | 0.6574 | 0.7482
2 22 2.5 2.5% 3 32 1.5 1.52 | 0.5152 | 0.4266 | 0.5030

Table B.19: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with different
means and equal variance when the sample size n=5 under CRD.

J251 04 Ha ) U3 03 22 04 Us Os5 Ty T, W,
0 1 0 1 0 1 0 1 0 1 ]0.0508 | 0.0530 | 0.0500
0 1 15 1 0 1 0 1 0 1 |10.8348 | 0.9886 | 0.9510
0 1 15 1 1.5 1 0 1 0 1 |10.9608 | 0.9998 | 0.9974

15 1 15 1 0 1 0 1 0 1 ]0.6080 | 0.8850 | 0.7860

0.4 1 1.8 1 0.8 1 0.5 1 0.3 1 10.8704 | 0.9912 | 0.9692

Table B.20: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and equal variance when the sample size n=5 under CRD.

J251 04 12%) %) U3 03 My 04 Us Os Ty T, W,
0 162| 0 16| 0 16| 0 162| 0 1 6% | 0.0468 | 0.0532 | 0.0490
0 16| 15 | 16| 0O 16| 0 16| 0 1% | 0.6744 | 0.9232 | 0.8412
0 16| 15 |16°| 15 |1c6°] O 162| 0 162 |0.8570 | 0.9862 | 0.9582

15 |162] 15 |16°| O 16| 0 162| 0 162 | 0.4714 | 0.7262 | 0.6234

04 |16°| 18 |106*| 08 | 16| 05 | 16| 0.3 | 15°|0.7590 | 0.9568 | 0.9008
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Table B.21: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when the sample size n=5 under CRD.

251 01 M2 02 M3 03 22} 04 Hs Os T3 T, W,
1 1 1 1 1 1 1 1 1 1 |0.0500 | 0.0480 | 0.0466
1 1 1.5 1 1 1 1 1 1 1 ]0.5814 | 0.8624 | 0.7478
1 1 1.5 1 1.5 1 1 1 1 1 ]0.7546 | 0.9646 | 0.9016

1.5 1 1.5 1 1 1 1 1 1 1 10.3892 | 0.6300 | 0.5218

1.6 1 2 1 1.8 1 1.5 1 1.2 1 10.7510 | 0.9554 | 0.8950

Table B.22: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with same

means and different variance when the sample size n=5 under CRD.

231 01 2%} 02 U3 03 Mg 04 Us Os Ty T, W,
0 1 0 1 0 1 0 1 0 1 |0.0560 | 0.0524 | 0.0538
0 1 0 9 0 1 0 1 0 1 10.6136 | 0.2028 | 0.4146
0 1 0 9 0 9 0 1 0 1 |0.8134 | 0.2074 | 0.5502
0 9 0 9 0 1 0 1 0 1 10.4378 | 0.1528 | 0.2966
0 3 0 9 0 8 0 S 0 4 10.5256 | 0.1450 | 0.3428

Table B.23: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with same

means and different variance when the sample size n=5 under CRD.

251 01 M2 02 M3 03 Ha 04 Hs Os Ty T, W,
0 |16°] 0 |16%°| 0 |[16°| O |1c%| 0 |105%]0.0480 |0.0488 | 0.0472
0 |16°] 0 |96%°| 0 [16°| 0 |1c6%| 0 |105%]|0.62240.1260 |0.3726
0 |16°] 0 |96%°| 0 |96°| 0 |1c6%| 0 |105%]0.83280.1558 | 0.5242
0 /96| 0 |96%°| 0 |[16°| 0 |1c6%| 0 |15%]0.40360.1042 | 0.2532
0 |406°] 0 |96%°| 0 |8c6°| 0 |506%°| 0 |305%]0.4986 |0.1100 | 0.3102

Table B.24: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
same means and different variance when the sample size n=5 under CRD.

251 04 Ha %) U3 03 Hq 04 Hs Os T3 T, W,

1 12 1 12 1 12 1 12 1 12 | 0.0476 | 0.0482 | 0.0474
1 12 1 92 1 12 1 12 1 12 | 0.6234 | 0.1240 | 0.3808
1 12 1 92 1 92 1 12 1 12 | 0.8170 | 0.1546 | 0.5204
1 92 1 92 1 12 1 12 1 12 ]0.3894 | 0.1050 | 0.2452
1 42 1 92 1 82 1 52 1 32 | 0.4512 | 0.1134 | 0.2834
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Table B.25: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with different
means and different variance when the sample size n=5 under CRD.

251 01 M2 02 M3 03 221 04 Hs Os (5} T, W,

0 1 0 1 0 1 0 1 0 1 | 0.0542 | 0.0474 | 0.0508
0 1 1.5 9 0 1 0 1 0 1 |0.7792 | 0.3676 | 0.6136
0 1 1.5 9 1.5 9 0 1 0 1 1 0.9370 | 0.4534 | 0.7756
1.5 9 1.5 9 0 1 0 1 0 1 ] 0.5694 | 0.2632 | 0.4424
0.4 4 1.8 9 0.8 8 0.5 5 0.3 3 [0.7716 | 0.3132 | 0.6012

Table B.26: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and different variance when the sample size n=5 under CRD.

231 01 2% 02 U3 03 Ha 04 Us Os Ty T, W,

0 [16°] 0 |16°]| O 16| 0 16| 0 162 | 0.0466 | 0.0450 | 0.0476
0 [16°]05|96°| 0 16| 0 16| 0 1 6% | 0.9032 | 0.4958 | 0.7810
0 162 05 | 96°] 05 |96°| 0 16| 0 16| 0.9882 | 0.6554 | 0.9304
05 [906%] 05 | 96%°| O 16| 0 16| 0 1% | 0.6888 | 0.3454 | 0.5638
04 | 40°| 1.8 |96%°| 0.8 | 86°| 05 | 506°| 0.3 | 35% | 0.9818 | 0.9440 | 0.9786

Table B.27: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
different means and different variance when the sample size n=5 under CRD.

251 01 Ha ) U3 03 22 04 Hs Os T3 T, W,

1 12 1 12 1 12 1 12 1 12 | 0.0510 | 0.0538 | 0.0504
1 12 2 22 1 12 1 12 1 12 | 0.6900 | 0.5994 | 0.6852
1 12 2 22 2 22 1 12 1 12 | 0.8550 | 0.7676 | 0.8496
2 22 2 2?2 1 12 1 12 1 12 | 0.4902 | 0.4166 | 0.4858
1.5 | 1.52 3 32 25 | 25%| 2 22 1.8 | 1.82 | 0.6094 | 0.5332 | 0.6082

Table B.28: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with different
means and equal variance when the sample size n=5 under CRD.

J251 01 | K2 %) U3 | O3 My 04 Us Os5 Ty T, W,

0 1 0 1 0 1 0 1 0 1 10.0520 | 0.0510 | 0.0486
0 1 0 1 15] 1 0 1 0 1 10.8900 | 0.9966 | 0.9826
0 1 0 1 15| 1 1.5 1 0 1 10.8830 | 0.9966 | 0.9780
0 1 |15 1 15| 1 0 1 0 1 10.8960 | 0.9964 | 0.9790
0.3 1 105 1 18] 1 0.8 1 0.4 1 10.8930 | 0.9962 | 0.9774
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Table B.29: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and equal variance when the sample size n=5 under CRD.

251 01 | Ko 02 U3 | O3 221 04 HUs Os (5} T, W,
0 16| 0 | 16° | 0 |16%°| O 16° 0 16® | 0.0520 | 0.0524 | 0.0528
0 16| 0 | 16® |15|16°| O 16° 0 16® | 0.7470 | 0.9540 | 0.8966
0 16| 0 | 16® | 15| 16° | 15 | 16° 0 1c® | 0.7480 | 0.9616 | 0.9010
0 16° | 15| 16> | 15| 15| O 16° 0 16® | 0.7520 | 0.9540 | 0.8936

03 | 162/ 05| 16> | 1.8 | 16°| 06 | 16> | 0.4 | 1c® | 0.7510 | 0.9594 | 0.8962

Table B.30: Percentage of Rejection for k=5 Populations p=3;

Exponential (1)-Distribution with
different means and equal variance when the sample size n=5 under CRD.

251 01 | Ko 02 U3 | O3 Ha 04 Us Os (5} T, W,

1 1 1 1 1 1 1 1 1 1 |0.0468 | 0.0518 | 0.0480
1 1 1 1 15] 1 1 1 1 1 10.6424 | 0.9184 | 0.8252
1 1 1 1 15] 1 1.5 1 1 1 10.6394 | 0.9080 | 0.8164
1 1 |15 1 15] 1 1 1 1 1 [0.6366 | 0.9054 | 0.8136
1.2 1 114 1 2 1 1.8 1 1.5 1 10.6602 | 0.9126 | 0.8228

Table B.31: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with equal

means and different variance when the sample size n=5 under CRD.

T

T

W,

0.0430

0.0480

0.0446

0.6880

0.2232

0.4672

0.7080

0.1966

0.4618
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0.6990

0.1888

0.4542
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0.5330

0.1384

0.3450

Table B.32: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with equal

means and different variance when the sample size n=5 under CRD.

J251 01 | Ko %) H3 | O3 Ha 04 Us Os Ty T, W,
0 16> | 0 16° 0 | 16° 0 16° 0 16° | 0.0500 | 0.0492 | 0.0472
0 16° | 0 16° 0 | 96° 0 16° 0 16°> | 0.7060 | 0.1328 | 0.4312
0 16> | 0 16° 0 | 96° 0 962 0 16°> | 0.7080 | 0.1376 | 0.4402
0 16° | 0 962 0 | 96° 0 16° 0 16°> | 0.7030 | 0.1332 | 0.4278
0 36| 0 562 0 | 96° 0 862 0 462 | 0.7200 | 0.1380 | 0.4456
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Table B.33: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with
equal means and different variance when the sample size n=5 under CRD.

251 01 M2 02 M3 03 221 04 Hs Os (5} T, W,
1 12 1 12 1 12 1 12 1 12 | 0.0536 | 0.0504 | 0.0516
1 12 1 12 1 92 1 12 1 12 | 0.6920 | 0.1392 | 0.4222
1 12 1 12 1 92 1 92 1 12 | 0.6946 | 0.1374 | 0.4156
1 12 1 92 1 92 1 12 1 12 | 0.7012 | 0.1436 | 0.4332
1 32 1 42 1 92 1 82 1 52 |0.3288 | 0.0938 | 0.2156

Table B.34: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with different

means and different variance when the sample size n=5 under CRD.

251 01 | Ko %) U3 | O3 Ha 04 Us Os5 T3 T, W,
0 1 0 1 0 1 0 1 0 1 0.0490 | 0.0508 | 0.0488
0 1 0 1 15| 9 0 1 0 1 0.7420 | 0.1420 | 0.4484
0 1 0 1 15| 9 15 9 0 1 0.7300 | 0.1418 | 0.4374
0 1 |15 9 15| 9 0 1 0 1 0.7280 | 0.1460 | 0.4400

0.3 3 105 5 18] 9 0.8 8 0.4 4 0.7180 | 0.3178 | 0.5696

Table B.35: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and different when the sample size n=5 under CRD.

J251 01 | Ko ) U3 | O3 Ha 04 Hs Os5 T3 T, W,
0 16> | 0 16° 0 | 16° 0 16° 0 16°> | 0.0504 | 0.0480 | 0.0516
0 16> | 0 16°> | 0.5 | 567 0 16° 0 16°> | 0.9166 | 0.5436 | 0.8084
0 16> | 0 16> | 05 | 56° | 0.5 | 56° 0 162 | 0.9214 | 0.5400 | 0.8174
0 16° | 0.5 | 55° | 0.5 | 56° 0 16° 0 16° | 0.9150 | 0.5300 | 0.7998

0.3 | 162 05| 36 | 1.2 | 56% | 0.6 | 4c° 0.2 202 | 0.9772 | 0.8702 | 0.9604

Table B.36: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with

different means and different when the sample size n=5 under CRD.

251 01 | K2 %) U3 | O3 Ha 04 Us Os T3 T, W,

1 12 1 12 1 12 1 12 1 12 | 0.0474 | 0.0484 | 0.0494
1 12 1 12 2 22 1 12 1 12 | 0.7488 | 0.6644 | 0.7446
1 12 |1 |12 | 2 | 22| 2 22 1 1% | 0.7528 | 0.6810 | 0.7574
1 12 2 22 2 22 1 12 1 12 | 0.7690 | 0.6706 | 0.7596
15 |15%2]18|18%| 3 32 | 25 | 2.52 2 22 | 0.6046 | 0.5274 | 0.6010
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Table B.37: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with different
means and equal variance when the sample size n=5 under CRD.

251 01 | U2 02 U3z | O3 221 04 Hs Os (5} T, W,

0 1 0 1 0 1 0 1 0 1 10.0520 | 0.0524 | 0.0512
0 1 0 1 0 1 1.5 1 0 1 10.8340 | 0.9888 | 0.9600
0 1 0 1 0 1 1.5 1 1.5 1 10.6060 | 0.8914 | 0.7822
0 1 0 1 15| 1 1.5 1 0 1 10.9570 | 0.9990 | 0.9950
0.3 1 105 1 08 1 1.8 1 0.4 1 10.8960 | 0.9944 | 0.9774

Table B.38: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and equal variance when the sample size n=5 under CRD.

231 01 | K2 O | U3 | O3 Ha 04 Us Os (5} T, W,
0 16| 0 | 162 | 0 |1c®] O 16° 0 16® | 0.0530 | 0.0506 | 0.0508
0 16| 0 | 16| 0 |1c®| 15 | 1c° 0 16® | 0.6840 | 0.9252 | 0.8472
0 16| 0 | 16 | 0 |1c°| 15 | 16® | 15 | 1c6® | 0.4740 | 0.7458 | 0.6312
0 16°| 0 | 1c® | 15| 1c* | 15 | 1c° 0 1c® | 0.8630 | 0.9880 | 0.9590

03 | 16?2/ 05| 16> [ 08 | 16 | 1.8 | 16> | 0.4 | 1c® | 0.7350 | 0.9472 | 0.8874

Table B.39: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution with
different means and equal variance when the sample size n=5 under CRD.

J251 01 | K2 ) Uz | O3 Ha 04 Hs Os5 T3 T, W,

1 1 1 1 1 1 1 1 1 1 0.0512 | 0.0520 | 0.0508
1 1 1 1 1 1 15 1 1 1 0.5808 | 0.8662 | 0.7552
1 1 1 1 1 1 15 1 15 1 0.4044 | 0.6314 | 0.5278
1 1 1 1 15] 1 1.5 1 1 1 0.7594 | 0.9700 | 0.9092
1.2 1 |15 1 18] 1 2 1 1.6 1 0.7452 | 0.9590 | 0.8920

Table B.40: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with equal
means and different variance when the sample size n=5 under CRD.

T, T, TW,

0.0560 | 0.0546 | 0.0566

0.6250 | 0.2032 | 0.4288

0.4390 | 0.1600 | 0.3074

0.8240 | 0.2124 | 0.5476
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0.5320 | 0.1298 | 0.3428
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Table B.41: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with equal
means and different variance when the sample size n=5 under CRD.

251 01 | K2 02 U3 | O3 221 04 HUs Os T3 T, W,
0 16| 0 |16 ]| 0 | 16| O 16° 0 1c® | 0.0450 | 0.0482 | 0.0486
0 16| 0 | 16| 0 | 16| O 95° 0 1c® | 0.6340 | 0.1280 | 0.3932
0 16| 0 [ 16| 0 | 16| O 95° 0 95° | 0.3910 | 0.0968 | 0.2426
0 16| 0 [ 16| 0 | 95°| O 95° 0 1c® | 0.8430 | 0.1542 | 0.5302
0 |3°]| 0 | 55°| 0 |8°| O 95° 0 4c% | 0.5020 | 0.1136 | 0.3088

Table B.42: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution with
equal means and different variance when the sample size n=5 under CRD.

J251 01 | U2 %) H3 | O3 Ha 04 Us Os T3 T, W,
1 12 1 12 1 12 1 12 1 12 | 0.0488 | 0.0498 | 0.0500
1 12 1 12 1 12 1 92 1 12 | 0.6170 | 0.1238 | 0.3710
1 12 1 12 1 12 1 92 1 92 | 0.4136 | 0.1108 | 0.2650
1 12 1 12 1 92 1 92 1 12 | 0.8138 | 0.1530 | 0.5190
1 32 1 52 1 82 1 92 1 42 | 0.4426 | 0.1074 | 0.2772

Table B.43: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with different
means and different variance when the sample size n=5 under CRD.

J251 01 | K2 ) H3 | O3 Ha 04 Hs Os Ty T, W,

0 1 0 1 0 1 0 1 0 1 0.0490 | 0.0472 | 0.0474
0 1 0 1 0 1 1.5 9 0 1 0.7830 | 0.3714 | 0.6164
0 1 0 1 0 1 1.5 9 1.5 9 0.5830 | 0.2802 | 0.4538
0 1 0 1 15| 9 1.5 9 0 1 0.9380 | 0.4548 | 0.7818
0.3 3 105 5 08| 8 1.8 9 0.4 4 0.7790 | 0.3200 | 0.6210

Table B.44: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and different when the sample size n=5 under CRD.

251 01 | Ko %) Hz | O3 Ha 04 Hs Os T3 T, W,
0 16| 0 16> | 0 | 16° 0 16 0 1c® | 0.0510 | 0.0510 | 0.0504
0 16°| 0 16> | 0 | 16*| 05 | 56° 0 16® | 0.8578 | 0.4910 | 0.7412
0 16| 0 16> | 0 | 16®] 05 | 56> | 05 | 50% | 0.6368 | 0.3312 | 0.5198
0 16| 0 16°> | 05 | 56% | 0.5 | 507 0 1c® | 0.9708 | 0.6376 | 0.9020

03 [16®| 05| 36®> | 0.8 | 40% | 1.8 | 506° | 0.4 | 26% | 0.9988 | 0.9888 | 0.9984
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Table B.45: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution with

different means and different when the sample size n=5 under CRD.

251 01 | Ko 02 U3z | O3 22} 04 HUs Os (5} T, W,

1 12 1 12 1 12 1 12 1 12 | 0.0482 | 0.0484 | 0.0472
1 12 1 12 1 12 2 22 1 12 | 0.7066 | 0.6116 | 0.6948
1 12 1 12 1 12 2 22 2 22 | 0.4914 | 0.4294 | 0.4908
1 12 1 12 2 22 2 22 1 12 | 0.8560 | 0.7746 | 0.8516
18 | 18| 2 22 125 |25%] 3 32 1.5 | 1.5% | 0.6162 | 0.5392 | 0.6090
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APPENDIX C. SCENARIO THREE

Table C.1: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design.
(n=12, BIk=12).

251 01 12%) %) U3 03 Ly Ly LW,

0 1 0 1 0 1 0.0476 | 0.0452 | 0.0464
0 1 1.5 1 0 1 0.9704 | 0.9958 | 0.9718
0 1 15 1 1.5 1 0.4818 | 0.5812 | 0.4698
1.5 1 1.5 1 0 1 0.5112 | 0.5982 | 0.4906
15 1 2 1 1.8 1 0.2248 | 0.2518 | 0.2182

Table C.2: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design. (n=
12, Blk=12).

M1 01 2%} ) U3 03 Ly Ly LW,
0 16? 0 1 6° 0 16° 0.0482 | 0.0512 | 0.0530
0 1¢6° 1.5 16° 0 1¢6° 0.8764 | 0.9456 | 0.8736
0 16? 1.5 1 6° 1.5 16° 0.3854 | 0.4574 | 0.3784
15 1 c° 1.5 16° 0 1¢6° 0.6690 | 0.9266 | 0.8360
1.5 16° 2 1 6? 1.8 16° 0.1900 | 0.2042 | 0.1850

Table C.3: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when number of blocks equal the sample size under mixed

design. (n= 12, Blk=12).

251 01 M2 02 M3 03 Ly Ly LW,

1 1 1 1 1 1 0.0512 | 0.0500 | 0.0506
1 1 1.5 1 1 1 0.9504 | 0.9782 | 0.9386
1 1 15 1 1.5 1 0.4534 | 0.5092 | 0.4222
1.5 1 15 1 1 1 0.4710 | 0.5114 | 0.4254
1.5 1 2 1 1.8 1 0.7464 | 0.8240 | 0.7110
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Table C.4: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with equal

means and different variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).
251 01 I2%) %) U3 03 Ly Ly LW,
0 1 0 1 0 1 0.0486 | 0.0546 | 0.0552
0 1 0 5 0 1 0.7914 | 0.2152 | 0.4980
0 1 0 &) 0 &) 0.3058 | 0.1056 | 0.1948
0 5 0 5 0 1 0.3140 | 0.1116 | 0.2062
0 &) 0 9 0 8 0.2140 | 0.0868 | 0.1474

Table C.5: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with equal

means and different variance when number of blocks equal the sample size under mixed design.

(n=12, BIk=12).
M1 01 2%} 02 U3 03 Ls Ly LW,
0 16° 0 16° 0 16° 0.0476 | 0.0476 | 0.0480
0 16° 0 567 0 1c> | 0.7852 | 0.1414 | 0.1904
0 16° 0 56° 0 56° 0.2792 | 0.0790 | 0.0952
0 56° 0 562 0 16° 0.2852 | 0.0834 | 0.1050
0 56° 0 95° 0 86° 0.3066 | 0.0924 | 0.1110

Table C.6: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
equal means and different variance when number of blocks equal the sample size under mixed

design. (n= 12, Blk=12).

251 01 2%} ) M3 03 Ly Ly LW,

1 12 1 12 1 12 0.0486 | 0.0432 | 0.0444
1 12 1 52 1 12 0.9966 | 0.2052 | 0.7248
1 12 1 52 1 52 0.6078 | 0.1054 | 0.2788
1 52 1 52 1 12 0.6178 | 0.1098 | 0.2856
1 52 1 92 1 82 0.2820 | 0.0718 | 0.1444

Table C.7: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).
251 01 Ha 03 U3 03 Ly Ly LW,
0 1 0 1 0 1 0.0480 | 0.0494 | 0.0502
0 1 1.5 5 0 1 0.9690 | 0.5606 | 0.8080
0 1 1.5 5 1.5 5 0.5338 | 0.2482 | 0.3726
1.5 5 1.5 5 0 1 0.5360 | 0.2510 | 0.3806
1.5 5 2 9 1.8 8 0.2394 | 0.1078 | 0.1694
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Table C.8: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, BIk=12).
250 01 Ua %) U3 03 Ly L, LW,
0 16° 0 162 0 16° 0.0504 | 0.0528 | 0.0496
0 16° 15 562 0 16° 1.0000 | 0.9902 | 0.9988
0 16° 15 562 1.5 562 0.8486 | 0.5640 | 0.6780
1.5 562 15 562 0 16° 0.8414 | 0.5784 | 0.6842
1.5 562 2 962 1.8 862 0.4080 | 0.2424 | 0.2974

Table C.9: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
different means and different variance when number of blocks equal the sample size under mixed

design. (n= 12, Blk=12).

231 01 2%} ) M3 03 Ly Ly LW,

1 12 1 12 1 12 0.0486 | 0.0518 | 0.0534
1 12 2 22 1 12 0.9992 | 0.9568 | 0.9816
1 12 2 22 2 22 0.7722 | 0.5200 | 0.5950
2 22 2 22 1 12 0.7866 | 0.5232 | 0.6072
2 22 4 42 3 32 0.9662 | 0.7736 | 0.8556

Table C.10: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).
231 01 2%} 02 M3 03 Ly Ly LW,
0 1 0 1 0 1 0.0524 | 0.0512 | 0.0498
0 1 1.5 1 0 1 0.9966 | 0.9976 | 0.9874
0 1 1.5 1 1.5 1 0.6168 | 0.6438 | 0.5184
15 1 1.5 1 0 1 0.6228 | 0.6532 | 0.5248
1.5 1 2 1 1.8 1 0.2782 | 0.2876 | 0.2384

Table C.11: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design. (n=
12, Blk=24).

251 01 Ha %) U3 03 Ly Ly LW,
0 16° 0 16 0 16° 0.0534 | 0.0510 | 0.0500
0 162 1.5 16° 0 16° 0.9532 | 0.9688 | 0.9038
0 16° 1.5 16° 1.5 16° 0.4752 | 0.4948 | 0.3932

1.5 162 1.5 16° 0 16° 0.4956 | 0.5086 | 0.4094

1.5 16° 2 16° 1.8 16° 0.2124 | 0.2202 | 0.1852
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Table C.12: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when number of blocks twice the sample size under mixed

design. (n= 12, Blk=24).

J251 01 Ua 03 U3 03 Ly L, LW,

1 1 1 1 1 1 0.0498 | 0.0458 | 0.0478
1 1 1.5 1 1 1 0.9992 | 0.9998 | 0.9966
1 1 15 1 15 1 0.7012 | 0.7474 | 0.6038
1.5 1 1.5 1 1 1 0.7056 | 0.7586 | 0.6000
15 1 2 1 1.8 1 0.4744 | 0.4878 | 0.3984

Table C.13: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).
M1 01 2%} 02 M3 03 Ly Ly LW,
0 1 0 1 0 1 0.0526 | 0.0502 | 0.0536
0 1 0 &) 0 1 0.9012 | 0.2370 | 0.5658
0 1 0 5 0 5 0.3982 | 0.1232 | 0.2378
0 5 0 &) 0 1 0.4036 | 0.1168 | 0.2394
0 5 0 9 0 8 0.2634 | 0.0878 | 0.1676

Table C.14: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with equal

means and different variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).
251 01 2%} 02 M3 03 Ls Ly LW,
0 16° 0 16° 0 16° 0.0516 | 0.0494 | 0.0528
0 16° 0 56° 0 16° 0.9036 | 0.1590 | 0.2630
0 16° 0 56° 0 56° 0.3750 | 0.0938 | 0.1318
0 56° 0 56° 0 16° 0.3680 | 0.0972 | 0.1280
0 562 0 95° 0 86° 0.1970 | 0.0756 | 0.0912

Table C.15: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
equal means and different variance when number of blocks twice the sample size under mixed

design. (n= 12, Blk=24).

251 0, 12%) ) U3 03 Ly Ly LW,

1 12 1 12 1 12 0.0562 | 0.0542 | 0.0516
1 12 1 52 1 12 1.0000 | 0.2326 | 0.7928
1 12 1 52 1 52 0.7582 | 0.1126 | 0.3082
1 52 1 52 1 12 0.7614 | 0.1144 | 0.3106
1 52 1 92 1 82 0.3680 | 0.0776 | 0.1664
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Table C.16: Percentage of Rejection for k=3 Populations p=2; Normal Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).
251 01 I2%) 03 U3 03 Ly Ly LW,
0 1 0 1 0 1 0.0486 | 0.0478 | 0.0496
0 1 1.5 5 0 1 0.9960 | 0.6264 | 0.8836
0 1 15 5 1.5 5 0.6844 | 0.2804 | 0.4458
1.5 5 1.5 5 0 1 0.6910 | 0.2824 | 0.4436
15 5 2 9 1.8 8 0.3124 | 0.1222 | 0.2038

Table C.17: Percentage of Rejection for k=3 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).
231 01 M2 02 U3 03 Ly Ly LW,
0 16° 0 16° 0 16° 0.0550 | 0.0536 | 0.0584
0 16° 1.5 56° 0 16° 1.0000 | 0.9962 | 0.9998
0 16° 1.5 56° 1.5 56° 0.9468 | 0.6494 | 0.8234
1.5 56° 1.5 56° 0 16° 0.9492 | 0.6496 | 0.8170
1.5 56° 2 95° 1.8 85° 0.5254 | 0.2884 | 0.3918

Table C.18: Percentage of Rejection for k=3 Populations p=2; Exponential (1)-Distribution with
different means and different variance when number of blocks twice the sample size under mixed

design. (n= 12, Blk=24).

251 01 M2 02 M3 03 Ly Ly LW,

1 12 1 12 1 12 0.0452 | 0.0478 | 0.0484
1 12 2 22 1 12 1.0000 | 0.9576 | 0.9868
1 12 2 22 2 22 0.8870 | 0.5314 | 0.6186
2 22 2 22 1 12 0.8858 | 0.5362 | 0.6342
2 22 4 42 3 32 0.9926 | 0.7914 | 0.8814

Table C.19: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

251 01 Ha %) U3 03 Hy 04 Ly Ly LW,

0 1 0 1 0 1 0 1 0.0548 | 0.0518 | 0.0542
0 1 1.5 1 0 1 0 1 0.9630 | 0.9934 | 0.9680
0 1 1.5 1 1.5 1 0 1 0.9592 | 0.9934 | 0.9672
1.5 1 1.5 1 0 1 0 1 0.7080 | 0.8234 | 0.6998
1.2 1 2 1 1.8 1 1.5 1 0.4296 | 0.5102 | 0.4170

241




Table C.20: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design. (n=
12, Blk=12).

0, L, L, | Lw,
162 | 0.0482 [ 0.0456 | 0.0492
162 | 0.8612 | 0.9308 | 0.8548

01 125) 0y U3 03
0 162 0 162 0 162
0 162 15 162 0 162
0 162 15 162 15 162 162 | 0.8610 | 0.9370 | 0.8600
15 162 15 162 0 162 162 | 0.5506 | 0.6526 | 0.5294
12 | 1c° 2 16> | 1.8 | 16® | 15 | 1c6* |0.3284 | 0.3752 | 0.3090
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Table C.21: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

251 01 2%} 02 U3 03 Ha 04 Ly Ly LW,
1 1 1 1 1 1 1 1 0.0478 | 0.0458 | 0.0470
1 1 15 1 1 1 1 1 0.5560 | 0.6690 | 0.5496
1 1 1.5 1 1.5 1 1 1 0.5470 | 0.6456 | 0.5470

1.5 1 15 1 1 1 1 1 0.3004 | 0.3496 | 0.2890

1.2 1 2 1 1.8 1 1.5 1 0.6736 | 0.7908 | 0.6674

Table C.22: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

L, L, | Lw,
0.0540 | 0.0484 | 0.0522
0.7604 | 0.1994 | 0.2526
0.7930 | 0.1800 | 0.2328
0.4690 | 0.1418 | 0.1708
0.5232 | 0.1270 | 0.1612
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Table C.23: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

J251 01 Ha %) U3 03 My 04 Ly Ly LW,
0 162 0 16° 0 162 0 16° | 0.0454 | 0.0468 | 0.0458
0 162 0 562 0 162 0 16°> | 0.7636 | 0.1370 | 0.1836
0 16° 0 562 0 562 0 16°> | 0.7640 | 0.1366 | 0.1906
0 562 0 562 0 162 0 16° | 0.4328 | 0.1018 | 0.1266
0 26° 0 962 0 862 0 562 | 0.4350 | 0.0984 | 0.1220
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Table C.24: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
equal means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

250 01 125) %) U3 03 Hyg Oy Ly Ly LW,
1 12 1 12 1 12 1 12 | 0.0500 | 0.0492 | 0.0490
1 12 1 52 1 12 1 12 | 0.9934 | 0.2072 | 0.2396
1 12 1 52 1 52 1 12 1 0.9960 | 0.1996 | 0.2356
1 52 1 52 1 12 1 12 | 0.8310 | 0.1376 | 0.1592
1 22 1 92 1 82 1 52 10.8094 | 0.1280 | 0.1456

Table C.25: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, BIk=12).

251 01 Ha 03 U3 03 Ha 04 Ly L, LW,

0 1 0 1 0 1 0 1 0.0514 | 0.0476 | 0.0464
0 1 15 5 0 1 0 1 0.9604 | 0.5364 | 0.6362
0 1 15 5 1.5 5 0 1 0.9840 | 0.5644 | 0.6790
15 5 15 5 0 1 0 1 0.7520 | 0.3514 | 0.4182
1.2 2 2 9 1.8 8 15 5 0.7616 | 0.2242 | 0.3068

Table C.26: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

o, L, L, LW,
16® | 0.0486 | 0.0522 | 0.0506
162 | 0.9450 | 0.7270 | 0.7694

01 2%} 02 M3 03
16° 0 162 0 162
162 05 | 1.506° 0 16?
16° 05 | 156> | 05 15 162 | 0.9458 | 0.7234 | 0.7694
05 | 156°| 05 | 156° 0 16° 162 | 0.6750 | 0.4282 | 0.4654
03 [125°| 09 |185°| 0.8 |155°| 0.5 | 1.30%|0.8964 | 0.6444 | 0.6908
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Table C.27: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
different means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

251 04 Ha %) U3 03 Hq 04 Ly Ly LW,

1 12 1 12 1 12 1 12 | 0.0436 | 0.0500 | 0.0504
1 12 1.5 1.5% 1 12 1 12 |0.8822 | 0.6200 | 0.6662
1 12 1.5 1.52 1.5 1.52 1 12 | 0.8898 | 0.6292 | 0.6736
1.5 12 1.5 1.52 1 12 1 12 | 0.5902 | 0.3614 | 0.3948
1.5 1.5% 3 32 2.5 2.52 2 22 10.9674 | 0.7816 | 0.8246




Table C.28: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

250 01 125) 03 U3 03 Hg Oy Ly Ly LW,

0 1 0 1 0 1 0 1 0.0470 | 0.0418 | 0.0450
0 1 1.5 1 0 1 0 1 0.9930 | 0.9974 | 0.9766
0 1 15 1 1.5 1 0 1 0.9938 | 0.9970 | 0.9774
15 1 1.5 1 0 1 0 1 0.8446 | 0.8754 | 0.7516
1.2 1 2 1 1.8 1 15 1 0.5434 | 0.5420 | 0.4452

Table C.29: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design. (n=
12, Blk=24).

04 L, L, | LW,
152 | 0.0504 | 0.0538 | 0.0530
1% | 0.9556 | 0.9602 | 0.8940

01 2%} ) U3 03
0 162 0 162 0 162
0 16° 15 16° 0 16°
0 162 15 162 15 162 162 | 0.6982 | 0.6990 | 0.5886
15 | 16> | 15 | 16° 0 16 16°> | 0.9518 | 0.9584 | 0.8918
1.2 162 2 162 1.8 162 15 16?2 | 0.4146 | 0.4298 | 0.3450
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Table C.30: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

231 01 M2 02 M3 03 Ha 04 Ls Ly LW,
1 1 1 1 1 1 1 1 0.0508 | 0.0484 | 0.0478
1 1 1.5 1 1 1 1 1 0.9482 | 0.9550 | 0.8822
1 1 15 1 1.5 1 1 1 0.9494 | 0.9590 | 0.8950

15 1 15 1 1 1 1 1 0.6956 | 0.7018 | 0.5934

1.2 1 2 1 1.8 1 1.5 1 0.4238 | 0.4236 | 0.3400

Table C.31: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

Lo L, | Lw,
0.0504 | 0.0532 | 0.0528
0.8928 | 0.2284 | 0.3254
0.9184 | 0.1896 | 0.2992
0.6056 | 0.1572 | 0.2160
0.6748 | 0.1498 | 0.2076
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Table C.32: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

251 041 Ha %) U3 03 Ha 04 Ly Ly LW,
0 16° 0 16° 0 16 0 16® | 0.0526 | 0.0470 | 0.0504
0 16° 0 562 0 16° 0 16°> |0.8942 | 0.1614 | 0.2658
0 16° 0 562 0 56° 0 1c® | 0.8940 | 0.1580 | 0.2606
0 56° 0 562 0 16° 0 16®> | 0.5704 | 0.1148 | 0.1666
0 26° 0 952 0 85° 0 56° | 0.5702 | 0.1150 | 0.1684

Table C.33: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
equal means and different variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

231 01 2%} 02 M3 03 221 04 Ly Ly LW,

1 12 1 12 1 12 1 12 | 0.0488 | 0.0488 | 0.0486
1 12 1 52 1 12 1 12 | 0.9996 | 0.2216 | 0.3020
1 12 1 52 1 52 1 12 10.9988 | 0.2112 | 0.2874
1 52 1 52 1 12 1 12 10.9368 | 0.1516 | 0.1866
1 22 1 92 1 82 1 52 10.9150 | 0.1476 | 0.1874

Table C.34: Percentage of Rejection for k=4 Populations p=2; Normal Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

231 01 M2 02 M3 03 Ha 04 Ls Ly LW,

0 1 0 1 0 1 0 1 0.0486 | 0.0450 | 0.0432
0 1 1.5 5 0 1 0 1 0.9934 | 0.6190 | 0.7884
0 1 1.5 5 1.5 5 0 1 0.9990 | 0.6078 | 0.8076
15 5 1.5 5 0 1 0 1 0.8742 | 0.3876 | 0.5352
1.2 2 2 9 1.8 8 1.5 5 0.7616 | 0.2242 | 0.3068

Table C.35: Percentage of Rejection for k=4 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

0, L, L, | Lw,
162 | 0.0478 | 0.0540 | 0.0544
162 | 0.9858 | 0.7288 | 0.8160

01 Ha %) U3 03
0 16° 0 16° 0 16°
0 16° 0.5 | 1567 0 16°
0 16° 05 | 156°| 05 | 1.56° 16®> | 0.9860 | 0.7458 | 0.8220
05 | 156%| 05 | 1.56° 0 16° 16° | 0.8164 | 0.4396 | 0.5138
03 |12c%] 09 |[185°| 0.8 |155°| 05 | 1.30% |0.9674 | 0.6836 | 0.7612

U

=
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Table C.36: Percentage of Rejection for k=4 Populations p=2; Exponential (1)-Distribution with
different means and different variance when number of blocks twice the sample size under mixed

design. (n= 12, Blk=24).

250 01 125) 0y U3 03 Hyg 04 Ly L, LW,

1 12 1 12 1 12 1 12 | 0.0554 | 0.0534 | 0.0518
1 12 1.5 1.52 1 12 1 12 ]0.9518 | 0.6518 | 0.7260
1 12 1.5 1.52 1.5 1.52 1 12 ] 0.9608 | 0.6592 | 0.7422
15 12 1.5 1.52 1 12 1 12 ]0.7310 | 0.3836 | 0.4438
15 1.52 3 32 2.5 2.52 2 22 10.9946 | 0.7986 | 0.8704

Table C.37: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design.
(n=12, BIk=12).

251 01 Ha %) U3 03 Ha 04 Ly Ly LW,

0 1 0 1 0 1 0 1 0.0504 | 0.0492 | 0.0518
0 1 0 1 15 1 0 1 0.9662 | 0.9920 | 0.9674
0 1 0 1 15 1 15 1 0.7090 | 0.8206 | 0.7028
0 1 15 1 1.5 1 0 1 0.9672 | 0.9914 | 0.9678
15 1 1.8 1 2 1 1.2 1 0.4432 | 0.5278 | 0.4368

Table C.38: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design. (n=
12, Blk=12).

251 01 H2 02 M3 03 22} 04 Ls Ly Lw,
0 16° 0 16° 0 16° 0 16®> | 0.0488 | 0.0554 | 0.0532
0 16° 0 16° 15 16° 0 16°> | 0.8554 | 0.9366 | 0.8532
0 16° 0 16° 1.5 16° 1.5 16°> | 0.5526 | 0.6524 | 0.5466
0 16° 1.5 16° 15 16° 0 16°> | 0.8582 | 0.9372 | 0.8498

1.5 16° 1.8 16° 2 16° 1.2 16°> | 0.3258 | 0.3846 | 0.3182
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Table C.39: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
different means and equal variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

250 01 I2%) %) U3 03 Hg Oy Ly L, LW,

1 1 1 1 1 1 1 1 0.0548 | 0.0504 | 0.0504
1 1 1 1 1.5 1 1 1 0.5442 | 0.6682 | 0.5468
1 1 1 1 1.5 1 15 1 0.3128 | 0.3586 | 0.2988
1 1 15 1 1.5 1 1 1 0.5476 | 0.6446 | 0.5378
15 1 1.8 1 1 1 1.2 1 0.6708 | 0.789 | 0.6696

Table C.40: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

L, L, | LW,
0.0474 | 0.0520 | 0.0534
0.7710 | 0.2010 | 0.2526
0.4776 | 0.1452 | 0.1716
0.7980 | 0.1754 | 0.2274
0.5314 | 0.1318 | 0.1604
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Table C.41: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

251 01 H2 02 M3 03 Ha 04 Ls Ly LW,
0 16° 0 16° 0 16° 0 16°> | 0.0504 | 0.0554 | 0.0540
0 16° 0 16° 0 56° 0 16°> |0.7668 | 0.1270 | 0.1756
0 16° 0 16° 0 56° 0 5% | 0.4324 | 0.1010 | 0.1284
0 16° 0 562 0 562 0 16°> | 0.7670 | 0.1342 | 0.1856
0 56° 0 85° 0 95° 0 26°> | 0.4368 | 0.1122 | 0.1342

Table C.42: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
equal means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

J251 04 12%) ) U3 03 HUa 04 Ly Ly Lw,

1 12 1 12 1 12 1 12 | 0.0516 | 0.0514 | 0.0518
1 12 1 12 1 52 1 12 | 0.9930 | 0.2154 | 0.2532
1 12 1 12 1 52 1 52 |0.8342 | 0.1442 | 0.1600
1 12 1 52 1 52 1 12 | 0.9946 | 0.2056 | 0.2378
1 52 1 82 1 92 1 22 10.8050 | 0.1374 | 0.1558
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Table C.43: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, BIk=12).

250 01 I2%) %) U3 03 Hg Oy Ly Ly LW,

0 1 0 1 0 1 0 1 0.0530 | 0.0562 | 0.0536
0 1 0 1 1.5 5 0 1 0.9644 | 0.5424 | 0.6450
0 1 0 1 1.5 5 1.5 3 0.7498 | 0.3300 | 0.4058
0 1 15 5 1.5 5 0 1 0.9822 | 0.5494 | 0.6716
15 5 1.8 8 2 9 1.2 2 0.6226 | 0.1874 | 0.2312

Table C.44: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

251 01 2%} 02 M3 03 Ha 04 Ls Ly LW,
0 16° 0 16° 0 16° 0 16° | 0.0482 | 0.0454 | 0.0462
0 16° 0 16 1.5 56° 0 1c® |0.9998 | 0.9842 | 0.9970
0 16° 0 16° 1.5 56° 1.5 56° | 0.9764 | 0.7896 | 0.8842
0 16° 1.5 56° 1.5 56° 0 1c® | 0.9998 | 0.9854 | 0.9974

1.5 56° 1.8 86° 2 95° 1.2 26> | 0.8822 | 0.5404 | 0.6474

Table C.45: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
different means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

251 01 M2 ) M3 03 Ha 04 Ly Ly LW,

1 12 1 12 1 12 1 12 | 0.0462 | 0.0492 | 0.0498
1 12 1 12 1.5 1.5% 1 12 | 0.8820 | 0.6256 | 0.6686
1 12 1 12 1.5 1.5% 1.5 1.5%2 | 0.6050 | 0.3952 | 0.4246
1 12 1.5 1.52 1.5 1.52 1 12 | 0.8912 | 0.6296 | 0.6748
2 22 2.5 2.52 3 32 1.5 1.52 ]0.9642 | 0.7712 | 0.8110

Table C.46: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

251 01 Ha %) U3 03 Hq 04 Ly Ly LW,

0 1 0 1 0 1 0 1 0.0532 | 0.0584 | 0.0566
0 1 0 1 1.5 1 0 1 0.9944 | 0.9954 | 0.9812
0 1 0 1 1.5 1 1.5 1 0.8336 | 0.8578 | 0.7326
0 1 1.5 1 1.5 1 0 1 0.9924 1 0.9978 | 0.9780
1.5 1 1.8 1 2 1 1.5 1 0.5602 | 0.5572 | 0.4606
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Table C.47: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design. (n=
12, Blk=24).

01 U 0y U3 03 Hg 04 Ly L, LW,

162 0 162 0 162 0 16> | 0.0504 | 0.0538 | 0.0530
16° 0 16° 1.5 16° 0 16° | 0.9556 | 0.9602 | 0.8940
162 0 162 1.5 162 1.5 16®> | 0.6982 | 0.6990 | 0.5886
16° 1.5 16° 1.5 16° 0 16°> | 0.9518 | 0.9584 | 0.8918
15 162 1.8 162 2 162 1.2 16°> | 0.4146 | 0.4298 | 0.3450
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Table C.48: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
different means and equal variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

M1 01 2%} ) M3 03 Ha 04 Ls Ly LW,

1 1 1 1 1 1 1 1 0.0496 | 0.0480 | 0.0460
1 1 1 1 1.5 1 1 1 0.7018 | 0.7238 | 0.5948
1 1 1 1 1.5 1 1.5 1 0.4052 | 0.3960 | 0.3172
1 1 1.5 1 1.5 1 1 1 0.6888 | 0.6988 | 0.5858
1.5 1 1.8 1 1 1 1.2 1 0.8182 | 0.8318 | 0.7198

Table C.49: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

L, L, | Lw,
0.0518 | 0.0482 | 0.0518
0.8880 | 0.2398 | 0.3406
0.6054 | 0.1496 | 0.2122
0.9182 | 0.1950 | 0.3070
0.6538 | 0.1424 | 0.2066
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Table C.50: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

250 01 Ha %) U3 03 HUa 04 Ly Ly LW,
0 16° 0 16° 0 16° 0 16°> | 0.0524 | 0.0482 | 0.0508
0 16° 0 16° 0 562 0 16°> | 0.8982 | 0.1562 | 0.2656
0 16° 0 16° 0 562 0 56 | 0.5682 | 0.1120 | 0.1600
0 16° 0 562 0 562 0 16°> |0.9100 | 0.1532 | 0.2634
0 562 0 862 0 962 0 26° | 0.5646 | 0.1134 | 0.1700
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Table C.51: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
equal means and different variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

251 01 125) %) U3 03 Hg 04 Ly L, LW,

1 12 1 12 1 12 1 12 | 0.0524 | 0.0578 | 0.0578
1 12 1 12 1 52 1 12 ] 0.9996 | 0.2256 | 0.3040
1 12 1 12 1 52 1 52 10.9334|0.1422 | 0.1802
1 12 1 52 1 52 1 12 10.9998 | 0.2256 | 0.3090
1 52 1 82 1 92 1 22 10.9130 | 0.1426 | 0.1808

Table C.52: Percentage of Rejection for k=4 Populations p=3; Normal Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, BIk=24).

251 01 Ha ) U3 03 Hq 04 Ly L, LW,

0 1 0 1 0 1 0 1 0.0484 | 0.0488 | 0.0502
0 1 0 1 15 5 0 1 0.9928 | 0.5960 | 0.7734
0 1 0 1 15 5 1.5 5 0.8750 | 0.3842 | 0.5224
0 1 1.5 5 1.5 5 0 1 0.9986 | 0.6248 | 0.8218
15 5 1.8 8 2 9 1.2 2 0.7614 | 0.2002 | 0.3036

Table C.53: Percentage of Rejection for k=4 Populations p=3; T (3)-Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

01 2 02 M3 03 Ha 04 Ls Ly LW,

16° 0 16° 0 16° 0 16® | 0.0476 | 0.0490 | 0.0488
16° 0 16° 0.5 | 1.56° 0 1c® | 0.9852 | 0.7400 | 0.8230
16° 0 16° 05 | 156°| 0.5 | 1.56% |0.8200 | 0.4562 | 0.5258
16° 05 |156°| 05 | 15067 0 1c® | 0.9888 | 0.7424 | 0.8218
1.5 562 1.8 85° 2 95° 1.2 26° | 0.9598 | 0.5936 | 0.7702

N
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Table C.54: Percentage of Rejection for k=4 Populations p=3; Exponential (1)-Distribution with
different means and different variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

251 04 Ha %) U3 03 Ha 04 Ly Ly LW,

1 12 1 12 1 12 1 12 | 0.0526 | 0.0496 | 0.0522
1 12 1 12 1.5 1.5% 1 12 | 0.9624 | 0.6456 | 0.7292
1 12 1 12 1.5 1.5% 1.5 1.52 | 0.7412 | 0.3934 | 0.4532
1 12 1.5 1.52 1.5 1.52 1 12 | 0.9638 | 0.6546 | 0.7374
2 22 2.5 2.52 3 32 1.5 1.52 | 0.9934 | 0.7924 | 0.8648
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Table C.55: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design.
(n=12, BIk=12).

J251 01 I2%) 03 U3 03 Hg 04 Hs Os Ly Ly LW,
0 1 0 1 0 1 0 1 0 1 ]0.0500 | 0.0492 | 0.0494
0 1 15 1 0 1 0 1 0 1 ]0.9382 | 0.9828 | 0.9410
0 1 15 1 15 1 0 1 0 1 10.9944 | 0.9990 | 0.9940

1.5 1 15 1 0 1 0 1 0 1 |0.7536 | 0.8554 | 0.7484

14 1 2 1 1.8 1 15 1 1.2 1 10.6080 | 0.7132 | 0.5868

Table C.56: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design. (n=
12, Blk=12).

M1 01 | Ko 02 | U3 03 | Ha | O4 | Us | O Ls Ly LW,
0 |16°] 0 |16°] 0 |16®°] 0 |1c®| 0 | 1c% | 0.0500 | 0.0452 | 0.0484
0 |16°]15|16®°| 0 |16°| O | 1c®2| O | 16° | 0.8236 | 0.9086 | 0.8162
0 |16° |15 |16° |15 | 16| 0 |[1c®| 0 | 1% |0.9466 | 0.9848 | 0.9412
15|16 |15 | 16° | 0 |162| O |1c®| O | 1c® | 0.6074 | 0.7016 | 0.5852
14 | 16®° | 2 | 16* | 1.8 | 16° | 15 | 16° | 1.2 | 1c® | 0.4630 | 0.5542 | 0.4520

Table C.57: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

M1 | 04 | Hp | Op | U3 | O3 | Hg | Oy | Hs | Og Ls Ly LW,
1 1 1 1 1 1 1 1 1 1 |0.0470 | 0.0488 | 0.0496
1 1 15| 1 1 1 1 1 1 1 |0.5092 | 0.6094 | 0.4886
1 1 |15 1 |15 1 1 1 1 1 ]0.6840 | 0.7826 | 0.6660

15 1 |15 ] 1 1 1 1 1 1 1 ]0.3384 | 0.3856 | 0.3088

14 | 1 2 1 |18 1 |15 1 [ 12| 1 ]0.8656 |0.9370 | 0.8550

Table C.58: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).

L, L, | Lw,
0.0470 | 0.0486 | 0.0494
0.7404 | 0.1956 | 0.2374
0.9026 | 0.2062 | 0.2626
0.5218 | 0.1466 | 0.1774
0.8608 | 0.1670 | 0.2240
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Table C.59: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with equal

means and different variance when number of blocks equal the sample size under mixed design.

(n=12, BIk=12).
250 01 I2%) %) U3 03 Hyg O3 | Us 05 Ly L, LW,
0 |16°] 0 |1c%| O 16| 0 | 16?2 | 0 | 1% | 0.0560 | 0.0486 | 0.0520
0 | 16| 0 [56%°| O 16° | 0 | 16| 0 | 16% | 0.7008 | 0.1304 | 0.1688
0 |162] 0 [56°| 0 |55°| 0 |1s®2| 0 | 1c%|0.8958 | 0.1608 | 0.2220
0 |56°| 0 [56%°| O 16° | 0 | 1c6®°| 0 | 16% | 0.4832|0.0974 | 0.1272
0 |46 0 [96°| 0 |8°| 0 |55°| 0 | 26%|0.7744|0.1438 | 0.1886

Table C.60 Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with

equal means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

251 01 | Hp | O | U3 | O3 | Hg4 | Oy | Hs | O Ly Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0482 | 0.0504 | 0.0504
1 12 1 52 1 12 1 12 1 12 | 0.9864 | 0.1972 | 0.2284
1 12 1 52 1 52 1 12 1 12 | 0.9998 | 0.2458 | 0.2932
1 52 1 52 1 12 1 12 1 12 | 0.8792 | 0.1406 | 0.1596
1 42 1 92 1 82 1 52 1 22 10.9918 | 0.1928 | 0.2290

Table C.61: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).
231 01 | Ko 02 U3 | O3 | Hg | O4 | U5 | Os Ls Ly LW,
0 1 0 1 0 1 0 1 0 1 ]0.0462 | 0.0514 | 0.0514
0 1 1.5 5 0 1 0 1 0 1 ]0.9460 | 0.5120 | 0.6046
0 1 15 5 15| 5 0 1 0 1 10.9970 | 0.6606 | 0.7656
15| 5 1.5 5 0 1 0 1 0 1 ]0.7918 | 0.3632 | 0.4422
14 | 4 2 9 18 | 8 15] 5 1.2 2 [0.9206 | 0.2702 | 0.3508

Table C.62: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).
251 01 Ha ) U3 03 Hq 04 | Hs Os Ly Ly LW,
0 |12 0 [1°] O 16 | 0 | 16*| 0 | 16 | 0.0504 | 0.0516 | 0.0514
0 | 16| 15|55 | 0 16> | 0 | 16®| 0 | 16° | 0.9998 | 0.9704 | 0.9918
0 | 16%]| 15 |55° |15 |5%| 0 |15°| 0 | 1c® | 0.9998 | 0.9980 | 0.9994
15 | 55° | 1.5 | 56° | 0 16> | 0 | 1c®| 0 | 16° | 0.9860 | 0.8360 | 0.9198
14 | 46® | 2 | 96%° | 1.8 | 86° | 1.5 | 56% | 1.2 | 26® | 0.9946 | 0.7618 | 0.8634
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Table C.63: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
different means and different variance when number of blocks equal the sample size under mixed

design. (n= 12, Blk=12).

250 01 Ua %) U3 03 Hyg 04 Us 05 Ly L, LW,

1 12 1 12 1 12 1 12 1 12 | 0.0472 | 0.0490 | 0.0500
1 12 | 15 |15%] 1 12 1 12 1 12 | 0.8480 | 0.5804 | 0.6180
1 12 | 15 | 1.5%| 15 |15%2] 1 12 1 12 | 0.9578 | 0.7410 | 0.7856
15 |15%2| 15 [15%2] 1 12 1 12 1 12 | 0.6590 | 0.4068 | 0.4432
15 |15%2| 3 32 | 25 |25%| 2 22 | 1.8 | 1.8%|0.9930 | 0.8744 | 0.9058

Table C.64: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design.
(n=12, BIk=24).

251 01 Ha %) U3 03 Ha 04 Us Os5 Ly Ly LW,
0 1 0 1 0 1 0 1 0 1 | 0.0552 | 0.0490 | 0.0500
0 1 15 1 0 1 0 1 0 1 ] 0.9868 | 0.9900 | 0.9572
0 1 15 1 15 1 0 1 0 1 10.9996 | 1.0000 | 0.9970

15 1 1.5 1 0 1 0 1 0 1 | 0.8840 | 0.9054 | 0.7978

14 1 2 1 1.8 1 1.5 1 1.2 1 | 0.7554 | 0.7520 | 0.6436

Table C.65: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design. (n=
12, Blk=24).

231 01 M2 02 M3 03 Ha | Oy | HUs Os Ls Ly LW,
0 |16°]| 0 |16°| 0 |16°| O | 1c°| O | 1c% | 0.0486 | 0.0522 | 0.0532
0 |16°|15|16°| 0 |16°| 0 |16°| O | 1c% | 0.9298 | 0.9366 | 0.859
0 |16°| 15 | 16> | 15| 16°| 0 | 16> | O | 1% | 0.9902 | 0.9906 | 0.9626

15 | 162 | 15 | 16°| 0 | 16°| 0 |16®| O | 1c® |0.7488 | 0.7626 | 0.6392

14 | 16® | 2 | 16° | 18 | 16?2 | 1.5 | 16?2 | 1.2 | 16% | 0.5928 | 0.6006 | 0.4898

Table C.66: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
different means and equal variance when number of blocks twice the sample size under mixed

design. (n= 12, Blk=24).

251 01 Ha %) U3 03 Hq 04 | Hs Os Ly Ly LW,
1 1 1 1 1 1 1 1 1 1 ]0.0504 | 0.0478 | 0.0468
1 1 1.5 1 1 1 1 1 1 1 10.6556 | 0.6766 | 0.5438
1 1 1.5 1 1.5 1 1 1 1 1 |0.8168 | 0.8386 | 0.7186

1.5 1 1.5 1 1 1 1 1 1 1 10.4404 | 0.4416 | 0.3534

1.4 1 2 1 1.8 1 1.5 1 1.2 1 10.9608 | 0.9602 | 0.8946
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Table C.67: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).

L, L, | Lw,
0.0496 | 0.0482 | 0.0462
0.8498 | 0.2238 | 0.3218
0.9738 | 0.2546 | 0.3890
0.6452 | 0.1688 | 0.2250
0.9476 | 0.2102 | 0.3344
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Table C.68: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

231 01 2%} 02 M3 03 Ha 04 | Hs Os Ly Ly LW,
0 162 0 162 0 162 0 162 0 162 | 0.0472 | 0.0482 | 0.0414
0 162 0 56° 0 162 0 162 0 162 | 0.8604 | 0.1614 | 0.2562
0 162 0 562 0 562 0 162 0 162 | 0.9664 | 0.2000 | 0.3374
0 |[56°| 0 |56°| 0 |16°| 0 |1c®| O | 1c6° |0.6282|0.1154 | 0.1716
0 4c° 0 96° 0 86 0 562 0 26° | 0.8978 | 0.1756 | 0.2830

Table C.69: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
equal means and different variance when number of blocks twice the sample size under mixed

design. (n= 12, Blk=24).

251 01 | Ko O2 | U3 O3 | Mg | Oy | Hs Os Ls Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0542 | 0.0504 | 0.0498
1 12 1 52 1 12 1 12 1 12 | 0.9992 | 0.2070 | 0.2802
1 12 1 52 1 52 1 12 1 12 | 1.0000 | 0.2798 | 0.3808
1 52 1 52 1 12 1 12 1 12 | 0.9590 | 0.1492 | 0.1900
1 42 1 92 1 82 1 52 1 22 10.9996 | 0.2148 | 0.2924

Table C.70: Percentage of Rejection for k=5 Populations p=2; Normal Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

251 01 Ha %) U3 03 Ha 04 HUs Os Ly Ly LW,

0 1 0 1 0 1 0 1 0 1 |0.0470 | 0.0528 | 0.0528
0 1 1.5 5 0 1 0 1 0 1 ]0.9552 | 0.5150 | 0.6070
0 1 15 5 1.5 5 0 1 0 1 10.9998 | 0.7390 | 0.8966
1.5 5 1.5 5 0 1 0 1 0 1 10.9004 | 0.4092 | 0.5554
1.4 4 2 9 1.8 8 1.5 5 1.2 2 10.9806 | 0.3276 | 0.5074
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Table C.71: Percentage of Rejection for k=5 Populations p=2; T (3)-Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

250 01 I2%) 03 U3 03 Hg 04 Us 05 Ly L, LW,
0 16° 0 1 0 162 0 162 0 16® | 0.0472 | 0.0470 | 0.0468
0 16> | 05 | 26% | 0 16° 0 16° 0 16° | 0.9990 | 0.7574 | 0.8436
0 16> | 05 | 26% | 0.5 | 26° 0 162 0 16® | 0.9994 | 0.9010 | 0.9570

05| 26> | 05| 25° | 0O 16° 0 16° 0 16° | 0.9746 | 0.5284 | 0.6232

0.2 [1.26°| 0.9 | 26> | 0.8 | 1.86°| 0.6 | 1.56% | 0.3 | 1.36° | 0.9992 | 0.8916 | 0.9410

Table C.72: Percentage of Rejection for k=5 Populations p=2; Exponential (1)-Distribution with
different means and different variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

M1 01 2%} 02 | M3 03 | Ha | 04 | Hs Os Ls Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0462 | 0.0466 | 0.0490
1 12 | 15 |15%] 1 12 1 12 1 12 | 1.0000 | 0.9990 | 1.0000
1 12 | 15 |15%| 15 [15%2] 1 12 1 12 | 1.0000 | 1.0000 | 1.0000
15 [15%| 15 [15%] 1 12 1 12 1 12 |1.0000 | 0.9754 | 0.9916
15 |15%] 3 32 | 25 |25%] 2 22 | 1.8 | 1.8%]0.9996 | 0.8896 | 0.9390

Table C.73: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

231 01 | Ko 02 M3 O3 | Ug | O4 | Us | O Ls Ly LW,

0 1 0 1 0 1 0 1 0 1 ]0.0518 | 0.0508 | 0.0498
0 1 0 1 1.5 1 1.5 1 0 1 ]0.8674 | 0.9872 | 0.9500
0 1 0 1 1.5 1 1.5 1 0 1 ]0.8668 | 0.9858 | 0.9476
0 1 1.5 1 1.5 1 0 1 0 1 ]0.8630 | 0.9866 | 0.9470
1.2 1 1.5 1 2 1 1.8 1 1.4 1 ]0.4206 | 0.6086 | 0.5086

Table C.74: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

01 Ha %) U3 03 | Hg | Oy Os Ly Ly LW,
16° 16| 0 | 16°| 0 | 1c° 16 | 0.0488 | 0.0506 | 0.0500

1c° | 0.8686 | 0.9386 | 0.8648

0
162 0 162 | 1.5 | 16° 0 162
16° | 0 | 162 | 15 | 16% | 15 | 16° 16° | 0.8782 | 0.9464 | 0.8692
162 | 15 | 16° | 15 | 16° | 0 | 162 162 | 0.8760 | 0.9430 | 0.8686
12 | 16° | 15 | 16° | 2 | 16° | 1.8 | 16 | 1.4 | 106% | 0.4184 | 0.4776 | 0.4076

o|lo|o|o[FE
o|lo|lo|oF
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Table C.75: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with
different means and equal variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

251 01 I2%) 03 U3 03 Hg 04 HUs 05 Ly L, LW,

1 1 1 1 1 1 1 1 1 1 10.0488 | 0.0478 | 0.0496
1 1 1 1 1.5 1 1 1 1 1 ]0.5764 | 0.6832 | 0.5628
1 1 1 1 15 1 15 1 1 1 10.5770 | 0.6640 | 0.5518
1 1 15 1 1.5 1 1 1 1 1 ]0.5814 | 0.6744 | 0.5618
1.2 1 15 1 2 1 1.8 1 14 1 10.8266 | 0.9062 | 0.8128

Table C.76: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

L, L, | Lw,
0.0510 | 0.0502 | 0.0498
0.7888 | 0.2132 | 0.2642
0.7948 | 0.1886 | 0.2320
0.8032 | 0.1966 | 0.2446
0.7736 | 0.1644 | 0.2144

N N N S

o|lo|o|lo|o|F
(I TN TS
o|lo|o|lo|o|F
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Table C.77: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

231 01 M2 02 M3 03 Ha 04 | Hs Os Ls Ly LW,
0 [16°] 0 [16°| 0 |16°| O 16> | 0 | 1c% | 0.0454 | 0.0436 | 0.0454
0 [16°] 0 [16°| O |[55°| O 16> | 0 | 10% | 0.7946 | 0.1380 | 0.1840
0 [16°] 0 [16°| O [55°| 0 [56®| O | 1c® |0.7888 | 0.1402 | 0.1932
0 [16°] 0 [56°| 0 |[56°| O 16> | 0 | 10% | 0.7934 | 0.1394 | 0.1896
0 [ 262 ] 0 [56°| 0 [ 95| 0 [86°| 0 | 4c® |0.6774|0.1236 | 0.1648

Table C.78: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with
equal means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

250 0, Ha %) U3 03 HUa 04 Us Os Ly Ly LW,
1 12 1 12 1 12 1 12 1 12 | 0.0508 | 0.0504 | 0.0510
1 12 1 12 1 52 1 12 1 12 | 0.9440 | 0.1932 | 0.2040
1 12 1 12 1 52 1 52 1 12 | 0.9372 | 0.2046 | 0.2174
1 12 1 52 1 52 1 12 1 12 |0.9378 | 0.1950 | 0.2100
1 22 1 42 1 92 1 82 1 52 | 0.8464 | 0.1392 | 0.1502




Table C.79: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, BIk=12).

250 01 Ua %) U3 03 Hyg 04 Us Os Ly L, LW,

0 1 0 1 0 1 0 1 0 1 10.0540 | 0.0540 | 0.0520
0 1 0 1 1.5 5 0 1 0 1 ]0.9700 | 0.5572 | 0.6582
0 1 0 1 1.5 5 1.5 5 0 1 10.9734|0.5532 | 0.6612
0 1 15 5 1.5 5 0 1 0 1 ]0.9788 | 0.5590 | 0.6648
1.2 2 15 5 2 9 1.8 8 14 4 10.8492 | 0.2492 | 0.3198

Table C.80: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.
(n=12, Blk=12).

o L, L, | Lw,
162 | 0.0522 | 0.0520 | 0.0520
162 | 0.9416 | 0.7154 | 0.7600

01 2 02 U3 03 Ha 04
162 0 162 0 162 0 162
162 0 162 | 05 | 1.5 0 162
162 0 162 | 05 | 1.5 | 05 | 15 16% | 0.9558 | 0.7346 | 0.7768
162 | 05 | 15| 05 | 15 0 162 16% | 0.9534 | 0.7256 | 0.7720
02|12 | 05| 15|08 |185°| 06 |1.26°| 0.3 |1.36°|0.9520 | 0.7846 | 0.8216

N

o|o|lo|oF

ololo|loF

Table C.81: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with
different means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

231 01 M2 02 M3 03 Mg 04 Hs Os Ly Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0510 | 0.0476 | 0.0464
1 12 1 12 | 15 |15%2] 1 12 1 12 |0.8010 | 0.6172 | 0.6406
1 12 1 12 | 15 |15%2| 15 [15%] 1 12 | 0.8068 | 0.6172 | 0.6412
1 12 1 12 | 15 |152| 15 [15%2| 1 12 |0.8112 | 0.6270 | 0.6512
12 [1.22] 15 |15%] 3 32 2 22 | 1.8 |1.8%]0.9972 | 0.9594 | 0.9660

Table C.82: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

251 01 Ha %) U3 03 Ha 04 Us Os Ly L, LW,

0 1 0 1 0 1 0 1 0 1 10.0498 | 0.0506 | 0.0494
0 1 0 1 1.5 1 0 1 0 1 ]0.9946 | 0.9980 | 0.9812
0 1 0 1 1.5 1 1.5 1 0 1 10.9950 | 0.9978 | 0.9816
0 1 1.5 1 1.5 1 0 1 0 1 10.9944 | 0.9966 | 0.9814
1.2 1 1.5 1 2 1 1.8 1 1.4 1 ]0.6898 | 0.6876 | 0.5752
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Table C.83: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design. (n=
12, Blk=24).

os | Ls L, | Lw,
162 | 0.0484 [ 0.0484 | 0.0506
162 | 0.9558 | 0.9614 | 0.8972

01 U %) U3 03 Hyg 04
162 0 162 0 162 0 162
162 0 162 | 1.5 | 162 0 162
16 | 0 | 16®| 15 | 16 | 15 | 16° 1c® | 0.9584 | 0.9612 | 0.8946
162 | 15 | 16° | 15 | 162 0 162 16% | 0.9584 | 0.9652 | 0.9038
12 | 16° | 15 | 16° 2 16 | 1.8 | 16® | 1.4 | 16° | 0.5196 | 0.5408 | 0.4316

N

o|lo|lo|o[F
olo|lo|oF

Table C.84: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with
different means and equal variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

251 01 2% ) M3 03 Ha 04 Us Os Ly Ly LW,

1 1 1 1 1 1 1 1 1 1 |0.0436 | 0.0502 | 0.0474
1 1 1 1 1.5 1 1 1 1 1 |0.7222 ] 0.7416 | 0.6010
1 1 1 1 1.5 1 1.5 1 1 1 |0.7154 | 0.7322 | 0.6064
1 1 1.5 1 1.5 1 1 1 1 1 ]10.7098 | 0.7342 | 0.5988
1.2 1 1.5 1 2 1 1.8 1 1.4 1 ]0.9256 | 0.9404 | 0.8530

Table C.85: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

L, L, | LW,
0.0478 | 0.0474 | 0.0518
0.8964 | 0.2504 | 0.3518
0.9152 | 0.2168 | 0.3274
0.9134 | 0.2208 | 0.3266
0.9002 | 0.1960 | 0.3000

o|lo|lo|o|oF
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Table C.86: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

250 01 Ha %) U3 03 My 04 Us Os Ly Ly Lw,
0 162 0 16° 0 162 0 16° 0 16° | 0.0472 | 0.0482 | 0.0414
0 162 0 16° 0 562 0 16° 0 16° | 0.8604 | 0.1614 | 0.2562
0 16° 0 16° 0 562 0 562 0 16° | 0.9664 | 0.2000 | 0.3374
0 162 0 562 0 562 0 16° 0 16° | 0.6282 | 0.1154 | 0.1716
0 26° 0 562 0 962 0 862 0 462 | 0.8978 | 0.1756 | 0.2830
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Table C.87: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with
equal means and different variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

251 01 I2%) 0y U3 03 Hg 04 Us 05 Ly Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0546 | 0.0496 | 0.0508
1 12 1 12 1 52 1 12 1 12 |0.9998 | 0.2330 | 0.3132
1 12 1 12 1 52 1 52 1 12 |0.9998 | 0.2392 | 0.3172
1 12 1 52 1 52 1 12 1 12 | 0.9996 | 0.2108 | 0.2912
1 22 1 42 1 92 1 82 1 52 10.9840 | 0.1664 | 0.2186

Table C.88: Percentage of Rejection for k=5 Populations p=3; Normal Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, BIk=24).

251 01 Ha %) U3 03 Ha 04 Us Os5 Ly L, LW,

0 1 0 1 0 1 0 1 0 1 ]0.0482 | 0.0542 | 0.0520
0 1 0 1 15 5 0 1 0 1 ]0.9928 | 0.6074 | 0.7744
0 1 0 1 15 5 15 5 0 1 10.9962 | 0.6206 | 0.7946
0 1 15 5 1.5 5 0 1 0 1 0.998 | 0.6376 | 0.8148
1.2 2 15 5 2 9 1.8 8 14 4 10.9432 | 0.2982 | 0.4416

Table C.89: Percentage of Rejection for k=5 Populations p=3; T (3)-Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.
(n=12, Blk=24).

231 01 M2 02 M3 03 Mg 04 HUs Os Ly Ly LW,

0 16° 0 16° 0 16° 0 16° 0 16® | 0.0522 | 0.0498 | 0.0494
0 16° 0 16> | 05 | 15 0 16° 0 1c® | 0.9876 | 0.7516 | 0.8316
0 16° 0 16> | 05 | 1.5 | 05 | 15 0 16° | 0.9910 | 0.7462 | 0.8324
0 16> | 05 | 1.5 | 05 | 15 0 16° 0 1c® | 0.9878 | 0.7514 | 0.8354

021120515 /08 )18 06|12 03 13 09912 | 0.809 | 0.8796

Table C.90: Percentage of Rejection for k=5 Populations p=3; Exponential (1)-Distribution with
different means and different variance when number of blocks twice the sample size under mixed
design. (n= 12, Blk=24).

251 01 Ha %) U3 03 Hq 04 Hs Os Ly L, LW,

1 12 1 12 1 12 1 12 1 12 | 0.0456 | 0.0438 | 0.0436
1 12 1 12 15 | 1.52 1 12 1 12 | 0.9664 | 0.6608 | 0.7508
1 12 1 12 15 | 1.52 | 1.5 | 1.52 1 12 | 0.9678 | 0.6608 | 0.7514
1 12 1 12 15 | 1.52| 15 | 1.52 1 12 | 0.9688 | 0.6686 | 0.7492
12 | 1.22] 15 | 15%2| 3 32 2 22 1.8 | 1.8% | 1.0000 | 0.9688 | 0.9856




Table C.91: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).
250 01 I2%) 03 U3 03 Hyg 04 Us Os Ly Ly LW,
0 1 0 1 0 1 0 1 0 1 | 0.0430 | 0.0440 | 0.0438
0 1 0 1 0 1 1.5 1 0 1 |0.8622 | 0.9784 | 0.9218
0 1 0 1 0 1 15 1 1.5 1 |0.6186 | 0.8396 | 0.7196
0 1 0 1 1.5 1 1.5 1 0 1 10.9954 | 0.9998 | 0.9930
1.2 1 15 1 1.8 1 2 1 14 1 | 0.5802 | 0.6884 | 0.5726

Table C.92: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and equal variance when number of blocks equal the sample size under mixed design. (n=

12, Blk=12).
231 01 2%} 02 U3 03 221 04 Us Os Ly Ly LW,
0 16° 0 16° 0 16° 0 16° 0 16° | 0.0498 | 0.0446 | 0.0478
0 16° 0 16° 0 16> | 15 | 1c° 0 16® | 0.7262 | 0.8902 | 0.7888
0 16° 0 16° 0 16> | 1.5 | 16® | 1.5 | 1c® | 0.4844 | 0.6784 | 0.5670
0 16° 0 16> | 15 | 16®* | 15 | 1c° 0 16® | 0.9530 | 0.9846 | 0.9474
12 | 16* | 15 | 16° | 1.8 | 16° 2 16° | 1.4 | 1c® | 0.4554 | 0.5386 | 0.4430

Table C.93: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution with
different means and equal variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

251 01 H2 02 M3 03 Ha 04 Hs Os Ls Ly LW,

1 1 1 1 1 1 1 1 1 1 |0.0454 | 0.0516 | 0.0494
1 1 1 1 1 1 1.5 1 1 1 |0.4324 | 0.5944 | 0.4854
1 1 1 1 1 1 1.5 1 15 1 | 0.2616 | 0.3842 | 0.3052
1 1 1 1 1.5 1 1.5 1 1 1 |0.6974 | 0.7834 | 0.6714
1.2 1 1.5 1 1.8 1 2 1 1.4 1 |0.8718 | 0.9394 | 0.8620

Table C.94: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, BIk=12).
250 01 12%) ) U3 03 My 04 Us Os Ly Ly Lw,
0 1 0 1 0 1 0 1 0 1 10.0472 | 0.0482 | 0.0490
0 1 0 1 0 1 0 5 0 1 ]0.6312 | 0.1882 | 0.2160
0 1 0 1 0 1 0 5 0 5 10.4116]0.1478 | 0.1668
0 1 0 1 0 5 0 5 0 1 10.9074|0.2114 | 0.2752
0 2 0 5 0 8 0 9 0 4 10.8648 | 0.1786 | 0.2402
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Table C.95: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with equal
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, BIk=12).
250 01 125) 03 U3 03 Hg 04 Us 05 Ly Ly LW,
0 16° 0 16° 0 162 0 162 0 16® | 0.0472 | 0.0510 | 0.0558
0 16° 0 16° 0 16° 0 562 0 16° | 0.6114 | 0.1262 | 0.1594
0 16° 0 16° 0 162 0 562 0 562 | 0.3778 | 0.1036 | 0.1234
0 16° 0 16° 0 562 0 562 0 16° | 0.8978 | 0.1622 | 0.2306
0 262 0 562 0 862 0 962 0 462 | 0.7756 | 0.1392 | 0.1848

Table C.96: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution with
equal means and different variance when number of blocks equal the sample size under mixed
design. (n= 12, Blk=12).

251 01 2%} ) U3 03 Ha 04 Us Os Ls Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0476 | 0.0552 | 0.0552
1 12 1 12 1 12 1 52 1 12 | 0.9724 | 0.1892 | 0.2252
1 12 1 12 1 12 1 52 1 52 | 0.8074 | 0.1372 | 0.1568
1 12 1 12 1 52 1 52 1 12 | 1.0000 | 0.2492 | 0.3230
1 22 1 52 1 82 1 92 1 42 1 0.9976 | 0.2184 | 0.2716

Table C.97: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).
251 01 M2 02 M3 03 Ha 04 HUs Os Ly Ly LW,
0 1 0 1 0 1 0 1 0 1 | 0.0486 | 0.0490 | 0.0476
0 1 0 1 0 1 1.5 &) 0 1 | 0.8776 | 0.4870 | 0.5578
0 1 0 1 0 1 1.5 5 1.5 5 10.6624 | 0.3586 | 0.4058
0 1 0 1 1.5 &) 1.5 &) 0 1 ]0.9958 | 0.6616 | 0.7726
1.2 2 1.5 5 1.8 8 2 9 1.4 4 10.9182 | 0.2672 | 0.3504

Table C.98: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and different variance when number of blocks equal the sample size under mixed design.

(n=12, Blk=12).
251 01 Ha %) U3 03 Hq 04 Us Os Ly Ly LW,
0 16° 0 16° 0 16° 0 16° 0 16° | 0.0524 | 0.0494 | 0.0494
0 162 0 16° 0 16° | 1.5 | 562 0 16® | 0.9990 | 0.9660 | 0.9862
0 16° 0 16° 0 16> | 1.5 | 506° | 1.5 | 56° | 0.9304 | 0.8120 | 0.8678
0 162 0 16> | 1.5 | 56* | 1.5 | 56° 0 1c® | 0.9998 | 0.9980 | 0.9996
15 | 26> | 1.5 | 56° | 1.8 | 8¢? 2 96> | 1.4 | 46° | 0.9762 | 0.5838 | 0.7040

261




Table C.99: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution with
different means and different variance when number of blocks equal the sample size under mixed

design. (n= 12, Blk=12).

J251 01 I2%) %) U3 03 Hyg 04 Hs 05 Ly Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0464 | 0.0508 | 0.0516
1 12 1 12 1 12 1.5 | 1.5% 1 12 | 0.7906 | 0.5880 | 0.6254
1 12 1 12 1 12 1.5 | 1.52 | 1.5 | 1.5% | 0.5404 | 0.3930 | 0.4186
1 12 1 12 15 | 152 | 15 | 1.5% 1 12 | 0.9734 | 0.7606 | 0.8088
1.8 | 1.82 2 22 2.5 | 2.52 3 32 1.5 | 1.5% | 0.9948 | 0.8756 | 0.9088

Table C.100: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with

different means and equal variance when number of blocks twice the sample size under mixed
design. (n=12, Blk=24).

251 041 Ha %) U3 03 Ha 04 Us Os5 Ly Ly LW,

0 1 0 1 0 1 0 1 0 1 0.0424 | 0.0476 | 0.0484
0 1 0 1 0 1 15 1 0 1 0.9420 | 0.9872 | 0.9458
0 1 0 1 0 1 15 1 1.5 1 0.7314 | 0.8770 | 0.7572
0 1 0 1 1.5 1 1.5 1 0 1 0.9996 | 1.0000 | 0.9968
1.2 1 15 1 1.8 1 2 1 14 1 0.7362 | 0.7578 | 0.6494

Table C.101: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and equal variance when number of blocks twice the sample size under mixed design. (n=

12, Blk=24).
251 01 H2 02 M3 03 Ha 04 Hs Os Ls Ly LW,
0 16° 0 16° 0 16° 0 16° 0 16® | 0.0476 | 0.0504 | 0.0508
0 16° 0 16° 0 16® | 1.5 | 1c° 0 16° | 0.8412 | 0.9128 | 0.8272
0 16° 0 16° 0 16> | 1.5 | 16® | 1.5 | 16% | 0.5802 | 0.7164 | 0.5928
0 16° 0 16> | 15 | 16® | 1.5 | 1c° 0 1c® | 0.9886 | 0.9888 | 0.9614
1.2 | 16® | 15 | 1% | 1.8 | 16° 2 16° | 1.4 | 1c® | 0.5840 | 0.6070 | 0.4930

Table C.102: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution
with different means and equal variance when number of blocks twice the sample size under
mixed design. (n=12, Blk=24).

251 01 Ha %) U3 03 Hq 04 Hs Os Ly Ly LW,

1 1 1 1 1 1 1 1 1 1 | 0.0456 | 0.0490 | 0.0486
1 1 1 1 1 1 1.5 1 1 1 ] 0.5300 | 0.6312 | 0.5078
1 1 1 1 1 1 1.5 1 1.5 1 10.3348 | 0.4118 | 0.3324
1 1 1 1 1.5 1 1.5 1 1 1 10.8232 | 0.8282 | 0.7082
1.2 1 1.5 1 1.8 1 2 1 1.4 1 10.9464 | 0.9616 | 0.8924
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Table C.103: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).
250 01 I2%) %) U3 03 Hyg 04 Us Os Ly Ly LW,
0 1 0 1 0 1 0 1 0 1 10.0438 | 0.0464 | 0.0454
0 1 0 1 0 1 0 5 0 1 |0.7440 | 0.2132 | 0.2720
0 1 0 1 0 1 0 3 0 5 [0.5090 | 0.1640 | 0.1994
0 1 0 1 0 5 0 5 0 1 ]0.9720 | 0.2350 | 0.3662
0 2 0 5 0 8 0 9 0 4 10.9526 | 0.2102 | 0.3362

Table C.104: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with equal
means and different variance when number of blocks twice the sample size under mixed design.

(n=12, Blk=24).
M1 01 2%} ) U3 03 Ha 04 Us Os Ly Ly LW,
0 16° 0 16° 0 16° 0 16° 0 16® | 0.0508 | 0.0502 | 0.0492
0 16° 0 16° 0 16° 0 56° 0 16° | 0.7376 | 0.1402 | 0.2076
0 16° 0 16° 0 16° 0 56° 0 56° | 0.4536 | 0.1076 | 0.1394
0 16° 0 16° 0 562 0 56° 0 16® | 0.9738 | 0.1950 | 0.3298
0 26° 0 56° 0 85° 0 96° 0 4% | 0.8882 | 0.1650 | 0.2702

Table C.105: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution
with equal means and different variance when number of blocks twice the sample size under
mixed design. (n= 12, Blk=24).

231 01 M2 02 M3 03 Ha 04 Hs Os Ly Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0490 | 0.0498 | 0.0510
1 12 1 12 1 12 1 52 1 12 | 0.9896 | 0.2004 | 0.2524
1 12 1 12 1 12 1 52 1 52 |0.8522 | 0.1408 | 0.1678
1 12 1 12 1 52 1 52 1 12 | 1.0000 | 0.2650 | 0.3654
1 22 1 52 1 82 1 92 1 42 10.9996 | 0.2218 | 0.3000

Table C.106: Percentage of Rejection for k=5 Populations p=4; Normal Distribution with

different means and different variance when number of blocks twice the sample size under mixed
design. (n=12, Blk=24).

251 01 Ha 03 U3 03 Ha 04 Hs Os Ly Ly LW,

0 1 0 1 0 1 0 1 0 1 ]0.0532 | 0.0560 | 0.0518
0 1 0 1 0 1 1.5 5 0 1 [0.9522 | 0.5428 | 0.6710
0 1 0 1 0 1 15 S 1.5 5 [0.7778 | 0.3868 | 0.4820
0 1 0 1 1.5 5 1.5 5 0 1 10.9998 | 0.7138 | 0.8934
1.2 2 1.5 5 1.8 8 2 9 1.4 4 10.9840 | 0.3416 | 0.5164
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Table C.107: Percentage of Rejection for k=5 Populations p=4; T (3)-Distribution with different
means and different variance when number of blocks twice the sample size under mixed design.

(n=12, BIk=24).
250 01 I2%) %) U3 03 Hg 04 Us 05 Ly Ly LW,
0 162 0 162 0 162 0 162 0 16°> | 0.0436 | 0.0488 | 0.0502
0 16° 0 16° 0 16> | 05 |156°| 0 16° | 0.9328 | 0.6726 | 0.7374
0 | 16| 0 | 16| 0 | 16® | 05 |1.56%| 05 |1506%|0.7140 | 0.4722 | 0.5186
0 16° 0 16> | 05 [156%| 0.5 |156%°| 0 16° | 0.9986 | 0.8484 | 0.9100
04 |146°| 06 |1.606°| 0.8 |1.86°| 1.2 | 26> | 0.5 | 1.56%|0.9994 | 0.9524 | 0.9770

Table C.108: Percentage of Rejection for k=5 Populations p=4; Exponential (1)-Distribution
with different means and different variance when number of blocks twice the sample size under
mixed design. (n= 12, Blk=24).

231 01 2%} ) U3 03 221 04 Us Os Ly Ly LW,

1 12 1 12 1 12 1 12 1 12 | 0.0480 | 0.0454 | 0.0452
1 12 1 12 1 12 | 15 | 152 ] 1 12 | 0.8676 | 0.5942 | 0.6572
1 12 1 12 1 12 | 15 | 1.5%2| 1.5 | 1.52 | 0.6386 | 0.4080 | 0.4552
1 12 1 12 | 15 | 152 | 15 |15%2] 1 12 | 0.9938 | 0.7754 | 0.8492
18 [ 1.8%| 2 22 | 25 | 25%| 3 32 | 1.5 | 1.5% | 0.9992 | 0.8876 | 0.9342
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