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ABSTRACT

Nonparametric tests are used to test hypotheses when the data at hand violate one or more
of the assumptions for parametric tests procedures. The test is an ordered alternative (nondecreas-
ing) when there is prior information about the data. It assumes that the underlying distributions
are of the same type and therefore differ in location. For example, in dose-response studies, animals
are assigned to k groups corresponding to k doses of an experimental drug. The effect of the drug
on the animals is likely to increase or decrease with increasing doses. In this case, the ordered
alternative is appropriate for the study.

In this paper, we propose eight new nonparametric tests useful for testing against nonde-
creasing order alternatives for a mixed design involving randomized complete block and balanced
incomplete block design. These tests involve various modifications of the Jonckheere-Terpstra test
(Jonckheere(1952), Terpstra(1954)) and Alvo and Cabilio’s test (1995). Three, four and five treat-
ments were considered with different location parameters under different scenarios.

For three and four treatments, 6,12, and 18 blocks were used for the simulation, while 10,
20, and 30 blocks were used for five treatments. Different tests performed best under different
block combinations, but overall the standardized last for Alvo outperformed the other test when
the number of treatments and number of missing observations per block increases.

A simulation study was conducted comparing the powers of the various modification of
Jonckheere-Terpstra (Jonckheere(1952), Terpstra(1954)) and Alvo and Cabilio’s (1995) tests under

different scenarios. Recommendations are made.
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1. INTRODUCTION

Most people from different disciplines who use statistics are more familiar with the tech-
niques and interpretation of parametric analyses than nonparametric analysis. The most commonly
used parametric tests are t-test, analysis of variance, and linear regression. These parametric tests
are mostly used when we have interval/ratio level of measurements. For example, the t-test pro-
cedure for testing the difference between two means assumes that the data follows a normal (bell)
shaped distribution. The data for parametric tests are required to have complete records (no miss-
ing observations). Linear regression also relies heavily on this assumption. However, parametric
tests can perform well with skewed and nonnormal distribution, when the data is nonnormal con-
tinuous data with large sample size. Also the parametric test performs well when the spread of data
for each group is different. Lastly parametric tests have more statistical power than nonparametric
tests if the assumptions for parametric tests are met.

However, when the data fails the assumptions and requirements for a parametric analysis, we
can use the two methods in statistics to correct this situation namely, using data transformation or
using nonparametric statistics. Data transformation is mostly used in hopes of achieving normality
of the error (residuals) and constant variance in linear regression. One of the most popular ways
to perform transformations is by using Box-Cox Transformation. However, not in all cases that
transformations can correct the data to satisfy the assumptions and requirements for a parametric
analysis.

Another way, is to use nonparametric analysis when the assumptions and requirements for
a parametric analysis fails. This method of statistical analysis is based on fewer assumptions, that
is, it does not assume the outcome is approximately normally distributed. It is also known as
distribution free, which means it does not rely on the assumption that the data are drawn from
a given parametric family of probability distribution. It is often used when the area of research is
better represented by the median (especially when the data is skewed), when you have a very small
sample size, and when you have ordinal data, rank data, or outliers that can’t be removed (outliers

not due to errors). Below are some of the advantages of using nonparametric analysis :

1. They have few assumptions about the underlying population distribution.



2. It enables the user to obtain the p-values for tests and coverage probabilities for confidence

intervals without relying on the assumptions of the underlying populations are normal.
3. They are often easier to apply than the parametric analysis, but not always.
4. They are also easier to understand and compute.

5. They are less efficient than the parametric analysis when the underlying population is normal,
but they are slightly or more efficient than the parametric analysis when the underlying

population is not normal.
6. They are not sensitive to outliers.

7. They can be used for rank data , rather than the actual magnitude of the observations which

the parametric analysis requires.

8. The availability of high-speed computing to carry out time-consuming or difficult computation

has enabled nonparametric analyses to come into its own field in statistics.

9. They can applied to different treatments with different samples sizes and or with missing

observations .

Fortunately, the most commonly used parametric analyses have a nonparametric counter-
parts. This can be very helpful when the assumptions of parametric analyses are violated simply
because you can choose a nonparametric alternative as a backup to perform the analysis. For
example, ANOVA can be used to assess the difference in a continuous dependent variable between
two or more groups. It’s nonparametric alternative will be to use the Kruskal-Wallis test. Mann-
Whitney is the nonparametric alternative for two sample ¢-test and Wilcoxon Sum Rank test is the
nonparametric alternative for paired ¢-test. In this research, nonparametric analyses approach was
used for both complete and incomplete (with missing) data. Below are some of the basic terms of
experimental design used in this research.

1.1. Introduction to Experimental Design

Experimental design in research is any research conducted with a scientific approach by

laying out, details of the experimental plan in advance of doing the experiment. During the process

of the design, some variables are kept constant while the other set of variables are being measured



as the subject of the experiment. An experiment deliberately imposes a treatment on a group
of objects or subjects in the interest of observing the response. It is very important to note
that, an experiment is different from observational study, which involves the process of collecting
and analyzing data without changing existing conditions. Designing and planning an experiment
properly is very important in order to ensure that the right type of data and a sufficient sample
size and power are available to answer the research question of interest as clearly and efficiently as
possible. Experimental design has become one of the important tools in scientific and engineering
world for improving the product realization process which entails new manufacturing process design
and development, and process management. The techniques in experimental design used in process
development can lead to: an improved process yield, reduced variability and closer conformation to
nominal and target requirements, reduced development time, and reduced overall cost. The order
of complexity of designs used in experimental design can range from simple, less rigorous designs
to more complex and technically challenging designs. Any experimental problem has two parts
namely: the design of the experiment and the statistical analysis of the data. The use of modern
day technology and software has made Experimental design to become one of the most important
design tools used across various disciplines and fields of study. Below are some basic experimental

design terminologies used across disciplines:
e Response Variable: outcome of an experiment.

e Experimental Units: are the objects which receive treatments. It is sometimes referred
to as subjects, participants, elements, cases or plots. Experimental units are often the same
as observational units (especially in clinical trials), which are the objects on which the

response is measured.

e Factors: are the different kinds of treatments which the experimental unit can assume or
simply variables that affect the response variable. Factors are often quantitative variables

but with discrete levels used in the design.

e Treatment levels: are different values that a factor can assume. Sometimes one treatment
level is assigned as the ”control group” and the other treatment levels are compared to this

control



e Effect: is the change in response caused by the change in the factor level. There are different
types of effects in experimental design namely fixed effect and random effect. We can also
have three ways to think about the effects of factors, which are simple effect, main effect and

interaction effects.

e Design: is the number of experiments, the factor levels and the number of replications for

each experiment.

Example: An experiment is done to see whether folic acid supplementation helps humans grow
bigger. Ten humans each are randomly assigned to each of four groups. The humans in the first
group receive 0 mcg folic acid supplement, the humans in the second group receive 10 mcg, the

third group 20 mcg and the fourth group 30 mcg.

The experimental units are the individual humans.

The factor is folic acid supplementation.

The levels of the factor are 0 mcg (control), 10 mcg, 20 mcg, and 30 mcg.
e The effect is, whether folic acid supplementation helps humans grow bigger.

A lot of problems can arise if care is not taken during an experimental design and analysis. One main
problem is what is called Confounding effect, which occurs when the experimental control do not
allow the experimenter to reasonably eliminate plausible alternative explanations for an observed
relationship between independent and dependent variables. In our example above, confounding will
occur if all the males received the folic acid supplements and the females didn’t receive any folic
acid supplement (O mcg) thus making it impossible to say whether the drug was effective or not.
Blocking, which is a design technique can be used to improve the precision with which comparisons
among the factors of interest are made. That is males and females could be randomly and equally
assigned to treatments. One group could receive the control and if the other treatment group
receiving the folic acid supplements had increase in body size, it would be reasonable to conclude
that the supplement was effective in helping them get bigger. Most of the times blocking is used
to reduce or get rid of the variability transmitted from nuisance factors- that is, factors that have

some influence on the experimental response but in which we are not directly interested.



It is very essential for the researcher or anyone involved in the experiment to have a clear
idea in advance as to what is being studied and understand how the data are to be collected and
analyzed. The following recommended guidelines below in statistics can lead to a successful design
and analysis: understand the statement of the problem or research question, select the response
variable, choose the factors, levels and ranges, choose the experimental design to use, perform
the experiment, run a statistical analysis of the data collected, and draw conclusions and make
recommendations.

1.2. Some Types of Experimental Designs
1.2.1. Completely Randomized Design (CRD)

This is one of the simplest designs in experimental design, in which treatments are allocated
to the experimental units in a completely random order, in such a way that each experimental unit
has the same chance of receiving any one treatment. CRD best fits experimental designs with
homogeneous experimental units because the difference among experimental units receiving the
same treatments is considered to be the experimental error. A simple example using CRD would
be, to compare effectiveness of these two pain medicines, namely Ibuprofen and Tylenol. We will
recruit subjects with headaches, let say 100 of them. Our factors would be Ibuprofen and Tylenol.
The 100 subjects will be divided into two, with 50 subjects being randomly assigned to Ibuprofen
and the other 50 taking Tylenol using simple random sampling method by labeling the subjects
from 0 to 99 and using a random number generator (either a calculator or a computer software) to
select the first 50 subject and omit repeats. The first 50 subjects are assigned to take Ibuprofen
and the rest are assigned to take Tylenol. We can now compare results from these two groups.
Some advantages of using CRD are; it has an easy layout, completely flexible to use because any
number of treatments and replications for each treatment can used, all experimental materials can
be utilized in the design, it has maximum degrees of freedom for experimental error, it has a sample
analysis of data as compared to any design, and lastly can be used even if we have missing values.
However, some disadvantages of using CRD are; its less accurate then other designs, and its very
difficult to find homogeneous experimental units which makes its not suitable for field experiments

as compared to other experimental designs.



1.2.2. Randomized Complete Block Design (RCBD)

This is an improvement on Completely Randomized Design. Blocking is used here to group
together experimental units that are similar or homogeneous. By blocking, the variability within
each group is reduced allowing us to detect differences caused by treatments clearly. In RCBD
treatments are randomly assigned within blocks of adjacent subjects, where each treatment appears
once per block; the number of blocks represents the number of replications; and treatments can
be adjacent to other treatments, but not to the same treatment within a block. In RCBD each
treatment is used once in every block, but when each treatment is replicated and used the same
number of times in every block, then the design is Complete Block Design. Some advantages of
using RCBD are; you can have any number of treatments and blocks making it very flexible design
which is easy to construct, gives more accurate results than the CRD due to blocking, and its fairly
easy to use in a statistical analysis even with missing data. Some disadvantages of using RCBD are;
it is suitable for small number of treatments because the experimental units within a block must
be homogeneous, it is not suitable when blocks have large variability since large variability tend
to increase the error term which makes it difficult to detect treatment differences, and treatment
effect on the response variable must be the same from block to block.

1.2.3. Incomplete Block Design (IBD)

This design is similar to that of RCBD, just that in IBD each block receives only some
of the selected treatments and not all the treatments. When the treatment levels are more than
the experimental units or when the block size is less than the number of treatments, then we can
use the IBD because it retains the desired number of blocking factors, but as mentioned before,
it does not allocate all treatments to every block. In this case CRD and RCBD are not suitable
because they require large number of experimental units to accommodate all the treatments. Some
advantages of using IBD are; small blocks are more homogeneous than large blocks making the
experimental error to be lower, it is suitable when there is variability with larger blocks, and it is
suitable for increasing precision. Some disadvantages of using IBD are; it requires a fixed number
of treatments or a fixed number of replications or both, more replications are needed, and it can

make the analysis to be complex.



1.2.4. Balanced Incomplete Block Design (BIBD)

BIBD is a special kind of IBD, but in this case the number of replications for all pairs of
treatments in the design is the same. All pairs of treatments are compared with the same level of
precision although differences between blocks may be large. In BIBD each block contains the same
number of subjects, the treatments occur the same number of times, and each pair of treatment
occurs together the same number of times. The advantages and disadvantages of BIBD is the same
as that of IBD.

1.2.5. Latin Square Design

This design is used to control the random variation of two factors or in other words, this
design is used when we have two blocking factors. This design has equal number of rows and
columns, so that all possible combinations of values for the two variables can be tested multiple
times. The number of rows and columns corresponds to the number of treatment levels. The
Latin square designs allows the researcher to remove the two sources of error variations due to the
two blocking effects. The advantages of using Latin Square designs are, it can be used to tackle
cases with several nuisance factors and we either wish to separate or cannot combined them into
a single factor, and it can be used if we have smaller number of runs. The disadvantages of using
Latin Square design are, the number of treatment factors has to be the same as the number of
each blocking variable, and it also assumes there is no interaction between blocking variables or
between the treatment variable and blocking variable. A Latin square with 3 blocking factors is
called Graeco-Latin Square.

There are also other types of designs that can be explored in experimental designs, namely,
parallel design, Split-Plot design, etc. In this research we will focus on Randomized Complete Block
Design and Balanced Incomplete Block Design.

1.3. Hypothesis Testing

Hypothesis testing is based on an assumption about a population parameter, which may
or may not be true. The procedure involved in hypothesis testing is done to determine that
the probability of a given hypothesis is true or not. In statistics since its often impractical to
determine whether a statistical hypothesis is true on the entire population, statisticians use a

random sample from the population. If the sample is not consistent with the statistical hypothesis



then the hypothesis is rejected. There are two types of hypotheses, the null hypothesis and the
alternative hypothesis.
1.3.1. Null Hypothesis

In this paper our null hypothesis will be that, there is no difference in treatment effects or

there is no difference in the locations among & populations, which is written as

Hy:m=m=-=1% (1.1)

1.3.2. Alternative Hypothesis
In this paper our focus will be on ordered alternatives, especially non-decreasing (or in-

creasing) ordered alternatives, which is written as

Hy:1 <19 <--- <711 (where at least one of the inequalities is strict). (1.2)

The other ordered alternative is the non-increasing (or decreasing) ordered alternative, which can

be written as

Hy : 71 > 19 > -+ > 7 (where at least one of the inequalities is strict). (1.3)

There is also another alternative hypothesis called Umbrella alternative which deals with treatment
effects increasing with increasing levels, but at some higher level it tends to decrease. In the
Umbrella alternative, the treatment effect has a monotonic increasing trend and when it gets to

the peak, its starts to decrease. It can be written as

Hy:m << <1 1 STp 2 Tpg1 2>+ 2 T 2> T, (1.4)

where p represents the peak and p=1,2,--- k.
The non-decreasing (or increasing) order alternative is a special umbrella alternative with a peak

at k.



Lastly, there is a two-tailed alternative which states that not all 7;’s are equal, that is at

least one of the 7;’s is different, which can be written as

Hy : at least one of the 1; is different (1.5)

1.4. Motivation
1.4.1. Case Study 1

In a dose response study, individuals are assigned to k& groups corresponding to k& doses of
experimental drug. The effect of the drug on the individuals is likely to increase or decrease with
increasing doses. To avoid a nuisance factor, blocking is done on the patients. Every treatment
level is applied to every block. However due to limits in research funds, or some patients dying
or some patients not continuing treatments or not enough homogeneous experimental units in the
blocks to be able to apply all of the treatments, we might then end up with some missing data.
The data for this design will be a mixture of RCBD and IBD (but we consider BIBD, which is a
special case of IBD when the number missing observation is the same for each block).
1.4.2. Case Study 2

Consider a scenario that is common at the workplace. The general wellness of employees has
become an issue of interest. Companies offer wellness packages and education to their employees
following studies that claim improved health and wellness lead to improved productivity (NCSF).
In light of such statements a company may choose to test its wellness program. Employees will
participate in the program and then have their low-density lipoprotein (LDL), cholesterol measure,
checked over 6 month followups. Productivity will be measured by number of tasks completed in 6
months. Since changes in productivity and LDL will be tracked on individual employees this then
resembles an RCBD. However, employee turnover, sickness or injury along with lack of diligence
can cause data to be incomplete. So the final data set will be a combination of RCBD and IBD
(but we consider BIBD, which is a special case of IBD when the number missing observation is the
same for each block).

In this research we will focus on mixed designs for Randomized Complete Block Design and
Balanced Incomplete Block Design with nondecreasing (or increasing) order alternative. Chapter

2 discusses some literature review related to this research. Chapter 3 introduces the four main



test for RCBD and BIBD seperately. Chapter 4 discusses the eight different tests proposed for
the mixed design and the Alvo test. Chapter 5 provides details of how the simulation study was
conducted to compare the different powers for the proposed tests. Chapter 6 presents the results

from the simulation study, and chapter 7 talks about the conclusions.
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2. LITERATURE REVIEW

In this chapter, we will first present some nonparametric tests that have been developed
for various experimental designs for nondecreasing order alternative. These tests all have the
assumptions, that we have k random samples, that the population distributions are of the same
type, and that the only thing that possible differs in the population distribution is the location
parameters. These tests assume that if the location parameters differ, they follow a nondecreasing
pattern. Later in the chapter, we will present some nonparametric tests for nondecreasing order
alternative in a mixed design.

2.1. Pages

In 1937 and 1940, Milton Friedman developed the Friedman test which uses the magnitudes
of the ranks associated with the response variable for each treatment (that is, sums of column ranks).
The process involves ranking response variable in each row (or block), then the ranks by columns
is considered. In order to use Friedman’s test for a given RCBD, these assumptions have to be
followed, namely; the data has to have mutually independent blocks, the observations are indepen-
dent within and among samples, the response variables have to be continuous, observations maybe
ranked within each block (that is it does not require combining data across groups before assign-
ing ranks), and there is no interaction between treatments and blocks. However, the alternative
hypothesis for Friedman’s test is, there are differences in treatments but not ordered alternative.

For non-decreasing ordered alternative, Page’s test developed by Page (1963) is well known
to have a higher power than the Friedman’s test. To compute the Page (1963) statistics L, ranking
within each block is done and the Friedman treatment sum of ranks R1, R, ..., R; are computed.
The Page statistic L, is the weighted combination of the Friedman treatment sum of Ranks. The

Page’s (1963) statistic can be written as
k
L=) jRj=Ri+2Ry+ - +kBy. (2.1)

j=1

To test Hy (1.1) against H; (1.2) at the specified level of significance, ae. Under Hp, the asymptotic

distribution of Page’s test statistic, L, is normal with mean and variance,

11
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respectively, where b is the number of blocks and k is the number of treatments. The standardized

value of L is,
bk (k+1)2
g LB L — YD | (2.4
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The null hypothesis is rejected when Z,.4. > Z,; otherwise we fail to reject where Z, is the
(1 — «)100 percentile of the standard normal distribution. Under Hy, the asymptotic distribution
of Zpage is normal with mean 0 and variance 1.
2.2. Jonckheere-Terpstra

Terpstra (1952) and Jonckheere (1954) were the first to independently proposed the same
test for ordered alternative with at least one strict inequality following all the centers (same as
Eq. 1.2) in the k-sample case for the completely randomized design. For example, an agronomist
studied the effect of mowing height on the phosphorus content of a certain species of prairie grass.
He postulated that phosphorus levels would tend to be lower in plants that have been mowed at
greater heights. Therefore, we can test Hy (1.1) verses the ordered alternative H; (1.2) at the

specified level of significance, . The test statistic for Jonckheere-Terpstra, J, can be written as

J=> Uy, (2.5)

1<J
where U;; (Mann-Whitney (1947))is the number of pairs of observation (Xj,, Xj) in which X;, <
Xip, Xiq is the ath observation in the ith treatment sample, a = 1,2,--- ,n; and Xj; is the bth
observation in the jth treatment sample, b = 1,2,--- ,n;. Under the null hypothesis, Hy, the test

statistic J has an asymptotic normal distribution with mean,

k
N? - ¥ n
-1

Bo(J) = (2.6)

J
4
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and variance,
k
N?(2N +3) — 3 n3(2n; + 3)

=1
Varg(J) = 7]2 , (2.7)

where N is the total sample size of all the treatments, and n; is the sample size of the j treatment.

The standardized test statistic of J, Z;p, can be written as

J — Eo(J)

Vare(J) (28)

Zjr =

At « level of significance, we reject Hy if Zjr > Z,; otherwise we do not reject where Z, is the
(1 — )100 percentile of the standard normal distribution. The statistic Z;r has approximately a
standard normal distribution under Hy (Hollander and Wolfe, 1999).
2.3. Alvo and Cabillio

Alvo and Cabilio (1995) generalized the Jonchheere’s (1954) and Page’s (1963) test to the
situations where there is one or more missing observations from one or more blocks. Alvo’s and
Cabilio’s test is rank based just like Page’s test. Alvo and Cabilio assigned average rank to any
missing observation appearing in that particular block. Alvo and Cabilio (1995), calculated the

rank of treatment j or average rank %

if treatment j is missing (i.e., not ranked) for each
block i. p;; was used to denote either the rank for treatment j or the average rank for that missing
observation in that block. k; represents the number of treatment j appearing in block ¢. Each of the

ranks (including the missing observations with average ranks) appearing in block i were multiplied

(k+1)
(ki +1)

by weights and therefore making the sum of ranks for block ¢ with missing data to have

a sum,

z’“: +1 k(k+1)

i 2.
ki + 1 MJ 9 ( 9)

J:1

for block ¢ with no missing observation. Alvo and Cabilio test statistic was calculated by summing
(k+1)
(ki +1)

fij in each treatment over all blocks ¢ and multiplied by the treatment, that is

Alvo =

(2.10)
Jj=11i= 1
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Alvo and Cabilio (1995) test has been proved to be asymptotic normal with mean and variance,

. 1)2
E(Alvo) = ”k(’i*) (2.11)
and
k
(k+1)?
_ 2 A
Var(Alvo) = o3 n ) ;:1 ii — Oi) (2.12)

respectively, where O;; is the expected rank for each treatment within a block i, and O; is the
mean of the expected rank in each block. The expected rank is zero for any missing observation.
The variance 01-2 does not only depend on the value of k and k;, but also where the treatments are
missing in a particular block.

The standardized Alvo and Cabilio’s test statistics has been shown to asymptotic normal
distribution with a mean of 0 and a variance of 1 when the null hypothesis is true. The standardized

Alvo and Cabilio’s test statistics, Z 4500, can be written as

Alvo — B(Alvo) _ j=1i=i” (ki +1) , (2.13)

Z vo —
Al Var(Alvo) \/
12 (k; + 1)

At « level of significance, we reject Hy if Zajp0 > Za; otherwise we do not reject where Z,, is the
(1 — @)100 percentile of the standard normal distribution.
4. Ndungu
Ndungu (2011) developed a test for testing nondecreasing order alternative for BIBD, by
using similar ranking statistics as in Page’s (1963) test, that is ranking within each block and finding
the jth treatment sum and missing observations are assigned a rank of 0. The test statistics for

Ndungu (2011), L, is given as
k
M=) jR;j=Ri+2Ry+--+kRy (2.14)
=1

Ndungu (2011) considered six scenarios for the simulation to compare the powers, namely

e Three treatments with one missing in each block

14



e Four treatments with one and two missing in each block
e Five treatments with one, two and three missing in each block

Ndungu’s test was asymptotic normally distributed with a mean, E(M), and variance, V (M). The
mean, F(M), and variance, V(M) were the theoretical means and variance calculated for each
treatment. Ndugu (2011) tested Hy (1.1) against H; (1.2), using the standardized test statistic of
M, M*, which can be written as

MY=—"— "7 (2.15)

The null hypothesis Hj is rejected in favor of the nondecreasing order alternative H; if M™* > Z,
where Z, is the (1 — «)100 percentile of the standard normal distribution. Under Hy, the statitic
M* has approximately standard normal distribution. Ndungu (2011) showed through a simulation
study that his test was more powerful than that of Durbin’s (1951) test. Also, Cao (2009) compared
the performance of Durbin test to that of Wilcoxon Signed Rank test in a BIBD which has two
observation for each block. Cao (2009) found out that Wilcoxon Signed Rank test performed
better than that of Durbin test. Alvo and Cabilio (1995) test is also very efficient when applied to
a Balanced Incomplete Block Design.
2.5. Hollander

Hollander (1967) test used the Wicoxon (1945) signed-rank test statistic for testing the null
hypothesis (1.1) against ordered alternative (1.2) in a randomized complete block design. For each

pair of (u,v) treatments and each of (1 < u < v < t), Ty, signed-rank statistic was defined as

follows: ,
Ty = Y Byt (2.16)
i=1
1 X < Xip
where 7, = 1/2 Xy = Xiyp.
0 Xiu> X

Here, Ty, is a measure of the difference between the uth and vth treatments. The Hollander’s test

takes into consideration the prior ordering of the treatments. The Hollander’s test statistic, H,
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which depends on the statistic T}, is shown below:

H_ti zt: : (2.17)

u=1v=u+1

The test statistic, H, has an asymptotic normal distribution under Hy with mean and variance

given below:
bt(t —1)(b+1)

E(H) = - (2.18)

and

V(H) = bt(b+1)(2b+ 1)(t — 1){3 +2(t — 2)P[l}}’

(2.19)

where Pg, depend on b, value of the correlation between Wilcoxon signed-ranked test statistics.

The standardized value of H, Zp, given below can be used as a test statistic:
Iy = ———". (2.20)

We reject Hy when Zy > Z,, where Z,, is the (1—«)100 percentile of a standard normal distribution.
Under Hy, the statistic Zy has approximately standard normal distribution.

Pirie and Hollander (1972) introduced the normal score test for alternatives among k treat-
ments in the RCBD. Pirie’s and Hollander’s (1972) test was similar to the standard Pages test
when k = 2 or 3 but when k > 4, their test differs from standard Page’s and is more efficient.
2.6. Best and Reyner

Best and Reyner (2009) developed the Modified Page’s (MP) test for ordered alternative.
They tested the null hypothesis in Eq. (1.1 ) against the alternative hypothesis in Eq. (1.2 ). Their

test statistic, MP, is given below:
CL?

MP = . .
XA
7=1

(2.21)

13 _
This test statistic is obtained by using orthogonal trend contrast. Here, L = ) A;R is the orthog-
j=1

R
onal trend contrast, A; is the linear coefficient, R = ?], b is the number of blocks, and R; is the
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sum of rank values that assigned treatments. C' and V terms can be defined as follows:

and

bt—1)
T , tles
C =
12b )
———— , 1o ties
tt+1)

q t+1)2
{ > rgcs} — 7( +1) , ties
s=1 4
V — 9

(-1

,no ties
12

where r; and ¢s; denote the sth ranking and its associate count, respectively. We reject Hy, if

MP > X2, otherwise we do not reject.

2.7. Gokpinar, Gul, Gokpinar, Bayrak, and Ozonur

Esra Gokpinar, Hasan Huseyin Gul, Fikri Gokpinar, Hulya Bayrak and Deniz Ozonur (2014)

applied permutation version of Pages test to a RCBD. They took this approach because the nor-

mality approximation which is used for the Page test is not adequate for small sample sizes. Their

algorithm for calculating p-value using the Permutation approach is outlined below:

. Compute Pages test statistic in Eq. (2.1) for the original data.

. Choose permutation resample from the data without replacement in a way that is consistent

with the null hypothesis of the test and with the study design. By the same way, generate

artificial sample a large number of times (say N times).

. For each of these replicated samples, recalculate Pages test statistic in Eq. (2.1).

. Let these recalculated Page test statistic values be L], L3, --- L};. So the permutation distri-

bution of the test statistic is obtained.

#(Li > L)

. Calculate the p-values as: P —value = —~—= ¢ = 1,2,--- | N. We reject the null

N
hypothesis if the p — value < «, otherwise we do not reject.

They compared the permutation version of Pages to Pages test, Modified Pages test and Hollanders

test and found out that the permutation version was more powerful than the other test when the
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sample size and the number of blocks is small but the permutation version and the Hollander test
had almost the same powers when the sample size and the number of block increases.
2.8. Magel and Terpstra

Magel and Terpsta (2003) developed a new nonparametric test for nondecreasing ordered
alternative when there is uncencored data. Their test was designed to help alleviate some of
the problems with high powers of a test when the assumed ordering among the parameters (e.g.
nondecreasing) is incorrect. Magel and Terpstra believed that an ordered alternative test should

possess the following three properties:

1. The power of the test should be approximately equal to the stated significance level when H)

is true,
2. The test should have higher power than a general alternative test when H; is true, and

3. The test should have low power for any alternative that does not fit the profile given in H;.

Now to test the null hypothesis in Eq. (1.1) against the alternative hypothesis in Eq. (1.2), the

test statistic that was used is:

ni s

T — Z Z I(X1i, < Xoipy < -+ < Xpi,) (2.22)

where the indicator function in the above equation is one when there is at least one strict inequality.

Under Hy, the test statistic, T', has an asymptotic normal distribution with mean and variance,
E(T)=— (2.23)

and
V(T) =n* (;) (1 — ;) + §v$ (2.24)

respectively, where

i 201t
. . . 2=l 1
ViQ _ Z n [H(ns _ 1)[( #l1)--I(s#l; )] [ Qk - Z ' H ls(—ls 1 11 1) (k[)2

1<l <-<l; <k s=1
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The standardized value of T', Zp, is given below:
I = —————=. (2.25)

We reject Hy if Zp > Z, where Z, is the (1 — «)100 percentile of a standard normal distribution.
Under Hy, the statistic Zg has approximately standard normal distribution. Magel and Terpstra
noted a deficiency for JT and its modified version, that is, these tests frequently detected a trend
when, in fact, one does not exist. However their proposed test does not suffer from this problem.
Their test offered a built in protection for situations where a researcher falsely assumes an a priori
increasing relationship. Lastly, their test performed better at satisfying P1-P3 simultaneously as
compared to JT and its modified version.
2.9. Neuhauser, Liu and Hothorn

Neuhauser, Liu and Hothorn (1998) proposed a test statistics for nondecreasing order al-
ternative by modifying Jonckheere-Terpstra’s (1954, and 1952) test statistic in Eq. (2.5). The
modification of the JT considered the distance between treatments. The test statistic for modified

JT', Thry, can is written below:

Ty = Z(j — 1)Uy, (2.26)
i<j

where Uj; is the number of pairs of observation (Xjq, X;) in which X;q < X, Xj, is the ath
observation in the ith treatment sample, a = 1,2, --- ,n; and X is the bth observation in the
jth treatment sample, b = 1,2,--- ,n;. Under the null hypothesis, Hy, the expected values and

variances can be calculated using the following equations (Tyron and Hettmansperger, 1973),

B(Uy) = gnens, ¥i# (2.27)
Var(Usj) = %nm](m +n;+ 1), Vi#j,
Cov(Uyj, Uy) = Cov(Uj;, Uy) = %nmjnl, if all 4, j,1 are different, (2.28)
Cov(Ui;, Up) =Cov(Uj;,Uy) = —%nmjnl, if all 4, 7,1 are different,
Cov(Uij, Up,) = 0if all 4, 7,1, m are different
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They found that their proposed test statistic has an actual type I error closer to the nominal level
and is substantially more powerful than the JT in small sample sizes.

We will now present some nonparametric tests for nondecreasing order alternative in a
mixed design. Not enough research has been done in this area of mixed design for nondecreasing
alternatives.

2.10. Dubnicka, Blair and Hettmansperger

Dubnicka, Blair and Hettmansperger (2002) developed a rank-based procedure for param-
eter estimation and hypothesis testing when the data is a mixture of paired observations and
independent samples to make inferences about difference in the mean responses. Their rank-
based procedure used both types of data by combining the Wilcoxon signed-rank statistic and
the Wilcoxon-Mann-Whitney statistics. To estimate the difference between treatments, and to
make inferences about the parameter A, that is whether the new treatment is better than the old
treatment. They tested

Hy:A=0 (2.29)

against

Ha:A>0. (2.30)

The test statistic for the paired data, Wilcoxon signed-rank statistics, and for the two independent

samples, the Wilcoxon-Mann-Whitney statistic is,

TH = ST(A) +UT(A)

D; + D; N
= I >A 1\(T; - C; A
S (PP a) RICELISS 2.31)
= iR(!DDI(D- > 0) + iR- _mlmtl
- . (2 (2 / ] 2
=1 J=1
where R(|D;|) is the rank of |D;| among |D1|, |Dal,--- ,|Dy|, R; is the rank of T} in the combined

independent samples, T; and C} are observations from the two independent samples i and j respec-
1 if event A occurs

tively, and I(A) =
0 otherwise.
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Dubnicka, Blair and Hettmansperger (2002) test is asymptotic normal with mean and variance,

nn+1)  nine

EoT*(0) = 2.32
0T (0) = T Y (2:32)
and

1)(2 1 1

VaroT*(0) = n(n+1)(2n+1) +n1n2(n1+n2+ ) (2.33)
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respectively. The standard test statistics of T+, Zp, can be written as

T+(0) — EyT(0

VargT*(0)

Thus with a specified level of significance a,we reject Hy : A = 0 in favor of Hy : A > 0, if Zp > Z,;
otherwise we do not reject where Z,, is the (1—«)100 percentile of the standard normal distribution.
Under Hy, the statistic Zr has approximately a standard normal distribution.
2.11. Magel, Terpstra, and Wen

Magel, Terpstra, and Wen (2009) also developed a test for mixed design (a combination
of CRD and RCBD) for nondecreasing order alternative. To test the null hypothesis in Eq. (1.1)
against the ordered alternative in Eq. (1.2), they proposed two versions of test for mixed design.
Both versions use Page’s and the Jonckheere-Terpstra test.

Their first proposed test for the mixed design, Z.omp, is given below:

Zpage + ZJT

Zeomb = \/§ ) (235)

where the Zpqge is the standardized version of Page’s test given in (2.4) and Z;7 is the standard
version of the JT test given in (2.8). Under Hy, the statistic Z.,mp has asymptotic standard normal
distribution since the asymptotic distribution of Z,44c and Z;r under Hy are standard normal. We
reject Hy when Z.pmp > Z,, where Z,, is the (1 —«)100 percentile of a standard normal distribution.

Their second proposed test for the mixed design, Z.omprr, is given below:

L+J—E®0)

Var(0) (2:36)

Zcombll =
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where

k
N2 — 3 n?
k(K + 1) =1’
E(0) 7 ; : (2.37)
2 k 2
N4(2N + 3) — n5(2n; + 3
bk2(k + 1) (k2 — 1) ( ) J; 5 (2nj +3)
Var(0) = 1 + = : (2.38)

Here, the L and J are Page’s test statistics and the JT test statistics given in (2.1 ) and (2.5 ) of this
chapter respectively. In their second proposed test, Page’s test statistic and the JT test statistic
were added first and then standardized while in their first proposed test, they were standardized
first and then added. Under Hy, the statistic Z.omprr also has asymptotic normal distribution.
We reject Hy when Z.omprr > Zo where Z, is the (1 — «)100 percentile of a standard normal
distribution. The power for Z.,,;1 dropped as the equal sample size, n, for each treatment in the
CRD portion increases, and then the power increased again as the sample size of the JT continued
to increase. When more weight was given to the JT test in Z.op17, the first proposed test version,
Zcomb, Was better. When more weight was given to the Pages test in Z.,,5r7, then the second
proposed test, Z.omprr, was better.
2.12. Mathisen

Mathisen (2011) developed a mixed design (a combination of RCBD and BIBD) for nonde-
creasing order alternative. Mathisen (2011) focused on three, four and five treatments with various
sample sizes and number of blocks. Mathisen’s tests involved a combination of Pages (1963) test
statistics for RCBD and Ndungu’s (2011) test statistic for the BIBD. Mathisen proposed two ver-
sion of test for the mixed design. The null hypothesis is the same as Eq. (1.1) versus the ordered
alternative in Eq. (1.2).

The first version of their proposed test (Standardized First) for the mixed design, T7, is
given below:

Zpage + L Ndungu

Ty = N : (2.39)

where Zpqge and Znqungu are the standardized test given in Eq. (2.4) and (2.15) respectively. Under

Ho, T7, has asymptotic standard normal distribution since Zp,ge and Zygungu have asymptotic
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standard normal distribution when Hy is true. We reject Hy when 17 > Z, where Z, is the
(1 — @)100 percentile of a standard normal distribution.
The second version of their proposed test (Standardized Last) for the mixed design, T3, is

given below:
(L+M)—(E(L)+EM))
V/Var(L) + Var(M)

Standardized Last : Ty = ) (2.40)

Here, L and M are Page’s test statistic and Ndungu test statistic given in (2.1) and (2.14) respec-
tively. E(L) and V(L) are the mean and variance of the Page’s test statistic. E(M) and V(M) are
the mean and variance of the Ndungu’s test statistic. Under Ho, T, has asymptotic standard nor-
mal distribution. We reject Hy when T3 > Z,, where Z, is the (1 — a/)100 percentile of a standard
normal distribution.

Mathisen (2011) concluded that in cases where the number of blocks for the two designs
are the same with fewer number of treatments per block, standardized last performed better than
standardized first. However, standardized first performed better when there were more incomplete
blocks and Standardized last performed better when there were more complete block in most

scenarios.
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3. PROPOSED TESTS FOR RCBD AND BIBD

In this chapter, we propose four tests that will be used to test for nondecreasing order
alternative separately in a RCBD or BIBD designs. Three of these tests are modification of the
JT and MJT test statistics mentioned in Chapter 2. The other test will use the Alvo and Cabilio’s
test in Chapter 2 when we have RCBD or BIBD design. We will then propose our new tests for
the mixed design in Chapter 4 in two different cases. The nondecreasing order alternative is tested

using the following hypotheses throughout this chapter.
Hy:mm=mn=---=m (31)

against the ordered alternative

H:n<n< - <

with at least one of the inequalities is strict, where 7; is a location parameter of the ith sample.
3.1. Jonckheere-Terpstra for RCBD

As mentioned in Chapter 2, JT test is used for testing nondecreasing order alternative in
a completely randomized design. We seek to modify the application JT to a RCBD design by
using row comparison and using Mann-Whitney (1947) U;; to do the calculation. The regular JT
compares observations in all pairs of samples. That is each observation in the first sample in the
pair of samples with each observation in the second sample in the pair, and if the observation from
the first sample is less than the observation in the second sample, a score of 1 is recorded and 0
otherwise. But since we are doing row comparison for RCBD design, we go through each block and
compare the k treatments in that block and sum the overall JT test statistic over all the block. As

mentioned in Chapter 2, we will use equation (2.5) and let’s rename it as,

b
JTroep = Y Y Uaij, (3.2)

a=1i<j

where Uy;; is the number of pairs of observation (Xg;, Xq;) in which X4 < X5, X is the ith

treatment sample in block a, X,; is the jth treatment sample in block a, a = 1,2,---b and b is the
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total number of blocks. Uyj = 1 if X4 < Xg;, otherwise 0. Under the null hypothesis, Hy, the
test statistic JTropp will follow an asymptotic normal distribution with mean, E(JTrcpp), and
variance, Var(JTrepp), because JT already proved it, where E(JTropp) and Var(JTrepp) are
the theoretical mean and variance respectively.

3.1.1. Expected Value, E(JTrcpp) and Variance, Var(JTroBD)

Since we are doing a modification of the original JT test statistic by applying it to a
RCBD design, then the expected value and variance has to be calculated in order to calculate the
standardized test statistics. We will use the row comparison method to calculate the test statistics,
JTreopp for each block.

3.1.2. Example: Three Treatments
For three treatments RCBD design, the table below shows the different arrangements we

can have.

Table 3.1. Three Treatments Possible Arrangements for RCBD

Block | Trtl | Trt2 | Trt3
1 1 2 3
2 1 3 2
3 2 1 3
4 2 3 1
5 3 1 2
6 3 2 1

We can start by finding the Uy;;’s for each block by comparing the pairs treatments values
per block, that is, for each block if Trt1 is less than Trt2, then U,120 = 1, else Uy12 = 0. This process
is continued until all the Uy;;’s are found for each block, where ¢ < j and 7,j = 1,2, 3. In this case,
since we have 3 treatments, then, we have six unique blocks (3! = 6). For any k treatments, the

number of unique blocks is equal to k!. Below are the calculations of Uy;;’s for each block in Table

3.1.

6
JTRC’BD = Z(UaIQ + Ua13 + Ua23)

a=1

For Block 1: Uy12 = 1,U113 = 1,U123 = 1 50 , JTRCBD for block 1 = 3

For Block 2: Us12 = 1,U213 = 1,U223 = 0 50 , JTRCBD for block 2 = 2
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For Block 3: Uz12 = 0,U3z13 = 1,U323 = 1 50 , JTRCBD for block 3 = 2
For Block 4: Ugi2 = 1,Us13 = 0,Us23 = 0 50 , JTRCBD for block 4 = 1
For Block 5: Us12 = 0,Us13 = 0,Us23 = 1 50 , JTRCBD for block 5 = 1

For Block 6: Ug12 = 0,Ug13 = 0,Us23 = 0 s0 , JTRCBD for block 6 = 0

6
JTrep = » (Uarz + Uars + Ua23) =3+ 2+ 2414140 =10

a=1
The expected value and variance of JTrcopgp for three treatments can be calculated as

3+2+2+1+1+0

E(JTrcBD) = 5

=15, and Var(JTrepp) = 0.9167

The expected value and variance for three treatments with 6 unique blocks in a RCBD design are
1.5 and 0.9167 respectively. Therefore, if an experiment has 20 blocks for an RCBD design, the
expected value and variance are:

E(JTrepp) =1.5-20 = 30 and Var(JTrepp) = 0.9167 - 15 = 13.7505.

Table 3.2 provides a summary of computed expected values and variances outlined in Appendix A.

Table 3.2. Number of Unique Blocks, Expected Values and Variances

Cases EEEE?BOIZ ks | U TresD) | Var(JTresp)
3 treatments 6 1.5 0.9167
4 treatments 24 3 2.1667
5 treatments 120 5 4.1667

We can also find the mean and variance using Neuhauser’s formula for calculating the mean
given in (2.27) and variance given in (2.28) for any k treatments in an RCBD design. We will
illustrate how to calculate the mean and variance for three treatments with only one block (note:

the sample size for each treatment is 1, that is ny = 1, ng = 1, and n3 = 1). The JT test statistic
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for one block with three treatments is given as

JTreBD = Ugi2 + Ug1z + Ug23
Using Eq. (2.27)

E(JTrceep) = E(Uai2 + Ugiz + Ua23) = E(Uqi12) + E(Ua13) + E(Uag23)
1 1

E(JTronp) = nins + %nlng + %nQng _ %(1)(1) M)+ 5())

=1.5

N W N~

E(JTreBD) =
Using Eq. (2.28)
Var(JTrep) = Var(Uai2 + Ua1z + Ua23)
Var(JTrepp) = Var(Ugi2) + Var(Uazis) + Var(Uges) + 2Cov(Ugi2, Ugis)
+2C00(Uq12, Uga3) + 2C00(Uya13, Uga3)

1 1 1
VaT(JTRCBD) = Enlng(m + ng + 1) + ﬁnlng(nl +n3 + 1) + ﬁngng(ng “+n3 + 1)

| 1 1
+2 x E?’Ll?’LQTLg -2 Enﬂmng +2x Enlnﬂli&

Var(JTaesn) = 5 (M1 +141) + (WA +1+1) + (A1 +1+1)

F2x L MD(1) -2 % OO +2x 2 (1)(1)()

11
VCLT'(JTRCBD) = E ~ 0.9167

The expected value and variance are ; and % respectively, which is the same values obtained
when we used the row comparison calculation. Therefore, if an experiment has b blocks, then the
expected value = gb and the variance = %b. The expected value and variance calculation for four
and five treatment for RCBD using Neuhauser’s formula can be found in Appendix A.

The standardized test statistics for JTreBD, ZiTrepp, can be written as:

Zr _ JTrep — E(JTrOBD) (3.3)
REBD Var(JTreBD)

The statistic, Z 1.5, has an asymptotic standard normal distribution under Hy. We reject Hy

when Zjr..5p > Zo Where Z,, is the (1 — a)100 percentile of a standard normal distribution.
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3.1.3. Example 3.1

Different types of farm machinery have different effect on the compaction of soil and thus
may affect yields differently. The table below shows yield data from a randomized complete block
design in which four different types of tractors were used in tilling the soil. The blocking factor is

location of the fields. Assume we anticipate that the yields will increase as we go from treatment

1 to 4.
Table 3.3. Yield Data for RCBD with Four Treatments and Six Blocks

Treatments

Block i 5 3 )

1 128 | 122 | 207 | 120
2 125 | 137 | 120 | 132
3 160 | 201 | 199 | 181
4 142 | 177 | 164 | 139
5 157 | 181 | 155 | 177
6 179 | 138 | 218 | 195

To test Hp against H; as in Eq. (3.1), we will start by finding all the U,;;’s for each block
then sum it up to get the test statistic JTropp. Table 3.4 below has all the Uy;;’s for each block

along with the calculated test statistic, JTrcpp for each block.
Table 3.4. Ugi;’s and JTrepp Calculations for Example 3.1

Treatments Uaij’s

Block 1 2 3 4 Ua12 | Ua1z | Ua | Ua2s | Ua2a | Uasa JTreBD

1 128 | 122 | 207 | 120 | O 1 0 1 0 0 2

2 125 | 137 | 168 | 190 | 1 1 1 1 1 1 6

3 160 | 201 | 199 | 181 ] 1 1 1 0 0 0 3

4 142 | 177 | 164 | 139 | 1 1 0 0 0 0 2

5} 157 | 181 | 166 | 201 | 1 1 1 1 1 1 6

6 179 1 188 | 200 | 218 | 1 1 1 1 1 1 6
Sum 25

Now since we have 4 treatments with 6 blocks, we can calculate the expected value and
variance using Table 3.2 by multiplying the parameters by 6 (which is the total number of blocks for
example 3.1). The theoretical mean, E(JTrcpp) and variance, Var(JTrepp) can be calculated

as:

E(JTrepp) =36 =18 , and Var(JTrepp) = 2.1667 - 6 = 13.0002
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The test statistics, JTrepp = 2+6+3+2+6+6 = 25. The standardized test statistics, Zjr,.5p>

given in Eq. (3.3), can be calculated as:

25—18
ZJTRC’BD = m = 194

Since, the p-value=0.02619 which is less than 5% level of significance, we reject the null hypothesis,
therefore there is enough evidence to support the claim that, the yield will increase as we go from
treatment 1 to 4.
3.2. Jonckheere-Terpstra for BIBD

The same procedure explained in section 3.1 will be used for the calculation of the JT test
statistics for the balanced incomplete block design (JTprpp). But since the balanced incomplete
block design will have some missing observations in each block, 0 is assigned to the Ugy;; when either
treatment ¢ or treatment j or both are missing within a block. The test statistics is defined as

follows:

b
JTBIBD :ZZUM‘]‘, (3.4)

a=1i<j
where Uy;; is the number of pairs of observation (Xg;, Xq;) in which X4 < X5, Xg; is the ith
treatment sample in block a, X,; is the jth treatment sample in block a, a = 1,2,---b and b is
the total number of blocks. Ug; = 1 if X, < X, otherwise 0. Under the null hypothesis, Hy,
the test statistic JTprpp will follow an asymptotic normal distribution with mean, E(JTgrsp),
and variance, V(JTgrpp), because we know JT test statistic has an asymptotic standard normal,
where E(JTprpp) and Var(JTprpp) are the expected value and variance respectively.
3.2.1. Expected Value, E(JTp;pp) and Variance, Var(JTprpp)

Finding the general formula for the expected value and variance of the different cases in a
BIBD design can be very challenging. For each case of k treatments with k; appearing at a time,
there are (,fz ) The (li ) is the minimum number of blocks required to form a BIBD. These are

repeated to generate the required number of blocks in an experiment.
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3.2.2. Example: Three Treatment with Two Treatments Per Block (or 1 Missing Ob-
servation Per Block)
For k = 3 and k; = 2, there are (g) = 3 unique number of blocks that make the BIBD. The
following tables shows how the different arrangements we can have with their corresponding Uy;;’s,

the tests statistics JTB;pp, expected values and variances using the row comparison method.

Table 3.5. The Expected Values and Variance for Three Treatments with Two Observations Per

Block
Block | Combination ?reaétmznts JTsigp | E(JTBrep) | Var(JTBiBD)
R S 3 R PR Ry
A S N R PR Ry
3 ; ; i (1) 0.5 0.25
0.54+05+0.5 _

The expected value and variance for the 3 blocks are E(JTgrpp) = 0.5
0.25 4+ 0.25 4+ 0.25
3

15 blocks for three treatments with two observations per block (or 1 missing observation per block),

3

and Var(JTgrpp) = = 0.25 respectively. Therefore, if an experiment is using

then the expected value and variance are:

E(JTgrpp) =0.5-15=175, and Var(JTrepp) = 0.25 - 15 = 3.75.

We can also use the Neuhauser’s formula for calculating the expected value and variance
given in Eq. (2.27) and Eq. (2.28) respectively. We will illustrate the expected value and variance
calculation for three treatments with two observations per block (or 1 missing observation per
block) and compare it to the one above. The calculation will be performed for one block, so the
sample size for each of the three treatments is ny = 1, no = 1, and ng = 1, but the sample size
becomes zero if that treatment is missing. For example, let’s say treatment 2 is missing, so the
sample size for treatment 2 becomes zero, that is no = 0. Below is the calculation for the expected

mean and variance using Neuhauser’s formula. The JTgrpp test statistic for one block is given as:

JTBrBp = Us12 + Uq13 + Ugos.
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The expected value can be written as:

E(JTBrep) = E(Ua12) + E(Ua13) + E(Ua23)

Using Eq. (2.27)

When treatment 1 is missing.

JTBrBp = Ug23

1 1 1
E(JTB[BD) = E(Ua23) = 57@27@3 = 5(1)(1) = 5
When treatment 2 is missing.
JTBrBp = Ua13
1 1 1
E(JTB[BD) = E(Ualg) = §n1n3 = 5(1)(1) = 5
When treatment 3 is missing.
JTBrBp = Ua12
1 1 1
E(JTB[BD) == E(Ualg) == §n1n2 == 5(1)(1) == 5

Therefore, the overall expected value for three treatment with two observations per block (or one

missing observation per block) is:

E(Ualg) —|—E(Ua12> —I—E(Ualg) - 1/2—|— 1/2+ 1/2 - 1
3 - 3 T2

E(JTs1D) = =0.5

The variance can be written as:

Var(JTresp) = Var(Ua2 + Uais + Ug23)
Var(JTrepp) = Var(Uai2) + Var(Uas) + Var(Uaas) + 2Cov(Ugi2, Ugt3)

+2C0v(Uq12, Uq23) + 2Cov(Uqi3, Ug2s)
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When treatment 1 is missing.

JTBrBD = Ug2s3

1 1 3 1
T = = — 1) =—(1)(1)(1+1+1)= — = -
Var(JTsiep) = Var(Uas) 12”2”3(”2 +n3+1) 12( J()(1T+1+1) 5= 2
When treatment 2 is missing.
JTBrBp = Ua13
1 1 3 1
VCL’I”(JTB[BD) = VCLT(Ualg) = Enlng(nl + ns + 1) = E(l)(l)(l +1+ 1) = E = -
When treatment 3 is missing.
JTBrBD = Us12
1 1 3 1
Var(JTgrgp) = Var(Uai2) = Enlng(nl +n2+1)= E(l)(l)(l +1+1) = =1

Therefore, the overall variance for three treatment with two observation per block (or one missing

observation per block) is:

Var(JTBIBD) = =0.25

VCLT(Uagg) + VaT(Ualg) -+ VaT(Ualg) . 1/4 + 1/4 + 1/4 _ 1
3 - 3 T4

1
So if we have b number blocks in an experiment, then the expected value, E(JTprpp) = ib’ and the
1
variance, Var(JTgrpp) = Zb' We can see that the expected value and variance for both methods
(row comparison calculation and using Neuhauser’s formula) are the same.

The standardized test statistics for JTprBp, ZjTs, 5, Can be written as:

Z _ JTBiD — E(JTgiBD)
BIBD VCW’(JTB]BD> .

(3.5)

The statistic, Zjry,,, has an asymptotic standard normal distribution under Hy. We reject Hy
when Zjry,, ., > Zo where Z, is the (1 — a)100 percentile of a standard normal distribution.
3.3. Modified JT for RCBD

As mentioned in Chapter 2 Modified Jonckeere-Terpstra (MJT) was first developed by

Nehuhauser (1998) by adding weights to the regular Jonckheere-Terpstra test in a completely
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Table 3.6. Number of Unique Blocks, Expected Values and Variances for JT in Balanced
Incomplete Block Design

Cases EEEE?BOIZCks E(JTB]BD) VCLT‘(JTB[BD)
3 treatments with 2 observation per block 3 0.5 0.25

4 treatments with 2 observation per block 6 0.5 0.25

4 treatments with 3 observation per block 4 1.5 0.9167

5 treatments with 2 observation per block 10 0.5 0.25

5 treatments with 3 observation per block 10 1.5 0.9167

5 treatments with 4 observation per block 5 3 2.1667

randomized design. The weight is the distance between the treatment groups. Modified JT is more
powerful than regular JT when we have small sample sizes. We will modify MJT test statistic to
apply it to a randomized complete block design in a similar manner explained in section 3.1 (using

row comparison). The test statistic for the Modified JT can be written as:

b
MJTrep =Y > (5 = )i, (3.6)
a=1i<j

where Ug;; is the number of pairs of observation (XM-,Xaj) in which X4 < X4, Xg; is the ith
treatment sample in block a, X,; is the jth treatment sample in block a, a = 1,2,---b and b is
the total number of blocks. Ug; = 1 if X4 < X, otherwise 0. Under the null hypothesis, Hy,
the test statistic M JTreopp follows an asymptotic normal distribution with mean, E(MJTgrcpp),
and variance, Var(MJTrcpp) because we know that MJT test statistic by Neuhauser has an
asymptotic normal distribution, where F(M JTrcpp) and Var(M JTropp) are the expected value
and variance respectively. The calculations for the expected values and variances can be found in

Appendix A. The standardized test statistics for MJT is:
MJTgrepp — E(MJTrcBD)

, ) ‘ 3.7
MJTrcBD \/Var(MJTRcBD) ( )

The statistic, ZyyTrepp has an asymptotic standard normal distribution under Hy. We reject Hy
when Zyrirpepp > Za Where Z,, is the (1—«)100 percentile of a standard normal distribution. The
table below shows the number or unique block together with the expected values and variances for

MJT in a RCBD design. Therefore, if an experiment has b number of blocks, the expected values
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and variances in Table 3.7 will be multiplied by b to get the theoretical means and variances to be
used in the calculation of the standardized test statistics, Zarirpopp-

Table 3.7. Number of Unique Blocks, Expected Values and Variances for M JTrcBp

Cases EEEEEIBOIZ ks | EMITresp) | Var(MJTrepp)
3 treatments 6 2 2

4 treatments 24 5 8.3333

5 treatments 120 10 25

We will illustrate how to use the Neuhauser’s formula for expected value and variance for
MJT in an RCBD design with four treatments for for one block, so the sample sizes for each

treatment is one (that is n; = 1,n9 = 1,n3 =1, and nqy = 1).

MJTrceBp = Uai2 + 2Uq13 + 3Ua14 + Ua2z + 2Uq24 + Uasa
Using Eq. (2.27)
E(MJTrepp) = E(Ua12 + 2Ua13 + 3Ua14 + Ua2s + 2Ua24 + Uasa)
E(MJTrcp) = E(Ua12) + 2E(Ua13) + 3E(Ua14) + E(Ua23) + 2E(Ua24) + E(Usy)

1 1 1 1 1 1
= -—nna+2X —ning +3 X —ning + —nanzg + 2 X —nang + —n3ny

2 2 2 2 2 2
= S +2x ZOW) 8% L)1) + 51 +2x L)1) + 5(1)(1)
E(MJTresp) = % =5

Using Eq. (2.28)
Var(MJTrepp) = Var(Uas + 2Ua13 + 3Ua1a + Ua2s + 2Uq24 + Ugsa)
Var(MJTreep) = Var(Ua2) + 4Var(Uas) + OV ar(Uaa) + Var(Uaes) + 4Var(Uaaq)
+ Var(Uasa) + 2Cov(Ugi2, 2Uq13) 4+ 2Cov(Ugi2, 3Uq14) + 2C0ov(Ugi2, Ug2s)
+ 2C0ov(Ug12, 2U424) 4 2C0ov(Ugi2, Ugss) + 2Cov(2U413, 3Uq14)
+ 2C0v(2U413, Ug2s) 4+ 2C0ov(2Uq13, 2Uq24) + 2C00(2U413, Ugsa)
4 2000(3Un14, Uaag) + 2C00(3Ua14, 2U24) + 2C00(3Ua14, Unsa)

+ 2C0ov(Uqg23, 2Uq24) + 2C0ov(Ug2s, Ugza) + 2C0ov(2Ug24, Ug3a)
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Var(MJTgrepp) = Var(Ua2) +4Var(Uaiz) + 9V ar(Ugia) + Var(Uaas) + 4Var(Ugza)
+ Var(Uass) + 4Cov(Ugi2, Ua13) + 6Cov(Ugi2, Ua1a) + 2Cov(Ugi2, Ugas)
+ 4Cov(Ug12, Ug24) + 2Cov(Ugi2, Ugsa) + 12C0ov(Ugiz, Ugi4)
+4C0ov(Uq13, Ua23) + 8Cov(Uq13, Ua2a) + 4C0v(Uq13, Ua3a)
+ 6Cov(3Ug14, Ug23) + 12C0v(Ugr4, Ug24) + 6C0ov(Ugi4, Ugsa)
+ 4C0ov(Ug23, Ug24) + 2C0ov(Ugas, Ugsa) + 4C0ov(Ugaa, Ugsa)

1 1 1
VaT(MJTRCBD) = EanLQ(nl —+ ng + 1) +4 x ﬁnlng(nl +n3 + 1) +9 x 1—2n1n4(n1 + ng + 1)

1 1 1
+ Enzna(nz +n3+1) +4 % Enzm(nz +ns+1)+4x Engm(ns +ng4+1)

1 1 1 1
+4 x ﬁnﬂlgng + 6 x §n1n2n4 —2X ﬁn1n2n3 —4x En1n2n4

1 1 1
+2x04+12x —ningng +4 X —ninong +8 X 0 —4 X —ningng +6 x 0
12 12 12
—i—12><1 —i—6><1 4—4><1 2><1
12n1n2n4 12n1n3n4 12n2n3n4 12n2n3n4

1
+ 4 X —n9ngny

Var(MJTresn) = 112(11)2(1)(1 F141)+4x %(1)(1)(1 F141)+9x %(1)(1)(1 141
4 %(1)(1)(1 1 1)+4x %(1)(1)(1 1) +4x %(1)(1)(1 F141)
£ M)+ 6% WD)~ 2x T 1)I)(1) 4 x (1))
+2 %0412 x %(1)(1)(1) +dx %(1)(1)(1) 8% 0—14x %(1)(1)(1) +6%0
F125 (1)) 46 % SO0 +4 % ()W) =2 x T 1)(D))
Fax )

Var(MJTrepp) = % = ? ~ 8.3333

Therefore, if an experiment with four treatments has b number of blocks, then the expected
value will be E(M JTrcpp) = 5b and the variance will be Var(M JTrepp) = %b or 8.3333b.
3.3.1. Example 3.1 Recalled

Let say we want to rework example 3.1 using Modified JT for the RCBD. Table 3.8 below
shows the (j —i)Uq;;’s values and the test statistics. Since we are considering the distances between

pairs of treatments per block, we can use Eq.(3.6) to express the Modified JT test statistics as:
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6
MJTgrep = ) (Uai2 + 2Uq13 + 3Uqg14 + Un2z + 2Ug24 + Ug3a)

a=1

MJTrepp =3+ 10+6+3+ 10+ 104 10 = 42

Table 3.8. Ug;ij’s and M JTrcpp Calculations for Example 3.1

Treatments (4 —)Uasj’s

Block 173 2 3 4 Ua12 | 2Ua13 | 3Ua14 | Ua2s | 2Ua24 | Uasa MJTroBD

1 128 | 122 | 207 | 120 ] O 2 0 1 0 0 3

2 125 | 137 | 168 | 190 | 1 2 3 1 2 1 10

3 160 | 201 | 199 | 181 | 1 2 3 0 0 0 6

4 142 | 177 | 164 | 139 | 1 2 0 0 0 0 3

5) 157 | 181 | 166 | 201 | 1 2 3 1 2 1 10

6 179 | 188 | 200 | 218 | 1 2 3 1 2 1 10
sum 42

The expected value and variance are E(MJTrepp) = 5+ 6 = 30 and Var(MJTreopp) =
8.3333 % 6 = 49.9998 respectively. We can now use Eq. (3.7) to find the standardized test statistics

for MJTRCBD below:
42 — 30
ZMJTronp = 7reoens =

We reject Hy because the p-value = 0.045, which is less than 5% level of significance. We have
rejected the Null hypothesis in both cases (using JT and MJT).
3.4. Modified JT for BIBD

The modified JT test statistics for BIBD design is similar to the MJT test statistic for
RCBD mentioned in section 3.3. The only difference between the two test statistics is the design in
which the test is being applied to. The Modified JT test statistics for BIBD design, can be written

as:

b
MJTprp =Y Y (5 — )Uaij; (3.8)

a=1i<j

where Uy;; is the number of pairs of observation (Xg;, Xq;) in which X4 < X5, X is the ith
treatment sample in block a, X,; is the jth treatment sample in block a, a = 1,2,---b and b is
the total number of blocks. Ug; = 1 if X4 < X, otherwise 0. Under the null hypothesis, Hy,
the test statistic M JTgrpp follows an asymptotic normal distribution with mean, E(M JTg1pp),
and variance, Var(MJTgrpp) because we know that MJT test statistic by Neuhauser has an

asymptotic normal distribution, where E(M JTprpp) and Var(MJTgrpp) are the expected value
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and variance respectively. The table below displays the summarized values of the expected values

and variances under each k treatments with k; observations per block scenario.

Table 3.9. Number of Unique Blocks, Expected Values and Variances for MJT in Balanced
Incomplete Block Design

Cases EEEEErBOIZCkS E(JTB[BD) VGT(JTB]BD)
3 treatments with 2 observation per block 3 0.6667 0.5

4 treatments with 2 observation per block 6 0.8333 0.8333

4 treatments with 3 observation per block 4 2.5 3.3333

5 treatments with 2 observation per block 10 1 1.25

5 treatments with 3 observation per block 10 3 5

5 treatments with 4 observation per block 5 6 12.4999

The standardized test statistics for MJT in a BIBD design is:

Tt _ MJTgigp — E(MJTBIBD) (3.9)
prep VVar(MJTgrsp) ' '

The statistic, Zpyrj1,,5, has an asymptotic standard normal distribution under Hy. We reject Hy
when Znrjry,5p > Za Where Z, is the (1 — «)100 percentile of a standard normal distribution.
3.5. Squared of Modified JT for RCBD

We now consider modifying the Modified JT test statistic by squaring the distance between
any pairs of treatments being compared per block in the RCBD design. The test statistics for

Squared of Modified JT can be given as:

b
SITrepp = Y Y (5 = 1)*Uaij, (3.10)

a=1i<j

where Ug;; is the number of pairs of observation (XM-,Xaj) in which X, < X4, Xy is the ith
treatment sample in block a, X,; is the jth treatment sample in block a, a = 1,2,---b and b is
the total number of blocks. Ug; = 1 if X4 < X, otherwise 0. Under the null hypothesis, Hy,
the test statistic SJTrepp has an asymptotic normal distribution with mean, E(SJTrcpp), and
variance, Var(SJTropp) because we know that MJT test statistic by Neuhauser has an asymptotic

normal distribution, where E(SJTrcpp) and Var(SJTropp) are the expected value and variance
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respectively. The table below shows the theoretical means and variances for k treatments in a

RCBD design with their unique number of block.
Table 3.10. Number of Unique Blocks, Expected Values and Variances for SJTrcpp

Cases EEEE?B%Z ks | W8I TrenD) | Var(SJTresp)
3 treatments 6 3 5.6667

4 treatments 24 10 45

5 treatments 120 25 217.333

To calculate the expected value and variance for any given number of blocks in a &k treatment
sample, we will just multiply the expected value and variance in Table 3.10 by the total number of

blocks, b. The standardized test statistics for SJTrcBD, Z5JTRepps Can be written as:

Zosp . — SITrRoBD — E(SJTreD)
RCBD \/Var(SJTRCBD) .

(3.11)

The statistic, Zgj7xop5p has an asymptotic standard normal distribution under Hy. We reject Hy
when Zsjru05p > Za Where Z,, is the (1 — a))100 percentile of a standard normal distribution.
3.6. Squared of Modified JT for BIBD

The procedure for calculating the test statistic for the Squared of Modified JT for BIBD
design using row comparison is the same procedure as elaborated in section 3.5. However, the
expected values and variances are different since the design here is BIBD. The test statistics for

Squared of Modified JT can be written as:

b
SITpiep = » Y (7 —1)*Uaij,

a=1 i<j

(3.12)

where Uy;; is the number of pairs of observation (Xg;, X45) in which X, < Xgj, Xgi is the ith
treatment sample in block a, X,; is the jth treatment sample in block a, a = 1,2,---b and b is
the total number of blocks. U,;; = 1 if X4 < X, otherwise 0. Under the null hypothesis, Hy,
the test statistic SJTprpp has an asymptotic normal distribution with mean, F(SJTgrpp), and
variance, Var(SJTprpp) because we know that MJT test statistic by Neuhauser has an asymptotic

normal distribution, where E(SJTgrpp) and Var(SJTprpp) are the expected value and variance
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respectively. The table below shows the expected values and variance for k treatment samples with

the k; observations appearing per block.

Table 3.11. Number of Unique Blocks, Expected Values and Variances for SJT in Balanced
Incomplete Block Design

Cases EEEEErBOIZCkS E(JTB[BD) VGT(JTB]BD)
3 treatments with 2 observation per block 3 1 1.5

4 treatments with 2 observation per block 6 1.6667 4.8333

4 treatments with 3 observation per block 4 5 18.5

5 treatments with 2 observation per block 10 2.5 11.75

5 treatments with 3 observation per block 10 7.5 45.2333

5 treatments with 4 observation per block 5 15 110.4332

To find the expected value and variance for any given number of blocks in a k treatment
samples, we will just multiply the expected value and variance in Table 3.11 by the total number
of blocks, b.

We will illustrate how to use the Neuhauser’s formula for expected value and variance for
four treatments with three observations per block (or one missing observations per block). We will

perform this calculation for one block, so sample sizes ny = 1,n9 = 1,n3 =1, and ng = 1.

SJTreBD = Uiz 4+ 22Uq13 4 32Uq14 4 Uaoz + 22Uaos + Uasy
SJITreBD = Ugi2 + 4Ug13 + QUg14 + Ugos + 4Ug24 + Ugss
Using Eq. (2.27)

When treatment 1 is missing.

SJTrep = U2z + 4Ug24 + Ugaa
E(SJTrcBp) = E(Us23 + 4Ua24 + Uq3a)

E(SJTrepp) = E(Ua23) + 4E(Ua24) + E(Ugsa)

1 1 1
E(SJTRCBD) = §n2n3 +4 x 5712714 + 5713714
1 1 1 6
= —(1)(1 4 x —(1)(1 —(1)(1) == =
L) +4x SO0+ LMW = =3
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When treatment 2 is missing.

SJTreep = 4Uq13 + YUg14 + Ugsa
E(SJTreep) = E(4Ua13 + 9Ug14 + Ua34)
E(SJTreBp) =4E(Uai3) + 9E(Ug1a) + E(Ugsa)

1 1 1
E(SJTrepp) =4 X S +9 x S + Lz

=4 L) +9x S(1) + 5 (1)(1) = o =7

E(SJTrepp) =17

When treatment 3 is missing.

SJITrceep = Uai2 + Ug14 + 4Ug24
E(SJTreep) = E(Ugi2 + a4 + 4Uq24)

E(SJTRCBD) = E(Ua12) + 9E(Ua14) + 4E(U1124)

1 1 1
E(SJTRCBD) = 5711712 +9 x §n1n4 +4 x §n2n4
1 1 1 14
=-()(1 S +4x =(D)(1) = — =
S (D) +9x S +4x S)1) =5 =7
E(SJTgrepp) =7
When treatment 4 is missing.
SJTrepp = Ua12 + 4Uq13 + Ug23
E(SJTrcBp) = E(Ua12 + 4Ug13 + Ug23)
E(SJTreep) = E(Ua12) + 4E(Ua13) + E(Ug23)
1 1 1
E(SJTRCBD) = §n1n2 +4 x §n1n3 + 5712713
1 1 1 6
= 5(1)(1) +4 % 5(1)(1) +1x 5(1)(1) =5= 3

E(SJTrep) =3
Therefore, the overall mean for four treatments with three observations per block is:

BHT+T+3

E(SJTreBD) = 1

D.
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Now let’s calculate the variance for four treatments with three observations per block using

Neuhauser’s formula given in Eq. (2.28).

When treatment 1 is missing.

SJITrepp = Ua2s + 4Ua24 + Ua3a
Var(SJTrepp) = Var(Uaas + 4Uq24 + Uq3a)
Var(SJTrepp) = Var(Uags) + 16Var(Ugas) + Var(Ugss) + 8Cov(Ugas, Ugas)
+ 2C0ov(Ua23, Uass) + 8Cov(Ua24, Uass)

1 1 1
VaT’(SJTRCBD) = —ngng(ng +n3 + 1) + 16 x ETLQTM(TLQ —+ ng + 1) + En3n4(n3 =+ ng + 1)

12
1 1 1
+8 x T3 72nan = 2 X Tgnensns + 8 X 1o 2nsn4
1 1 1
Var(SJTrepp) = 75 (D)1 +1+1) +16 x —(1)()(1+1+1) + (1)1 +1+1)
1 1 1 68
+8x SMM)(1) = 2x M) +8x Z(HMA) = 15
1
VaT(SJTRCBD) = % - 37 = 5.6667

When treatment 2 is missing.

SJITrceBp = 4Ug13 + YUs14 + Ugsa
Var(SJTrepp) = Var(4Uqgis + 9Uq14 + Ugsa)
Var(SJTrepp) = 16Var(Ugis) + 81V ar(Ugia) + Var(Ugss) + 72C0ov(Ug13, Ug14)
+ 8C0ov(Ug13, Ugsa) + 18Cov(Ugi4, Ugsa)

1 1 1
VaT(SJTRCBD) =16 X —nlng(nl +n3 + 1) + 81 x —n1n4(n1 +ng + 1) -+ ﬁn3n4(n3 + ng4 + 1)

12 12
1 1 1
+ 72 % ﬁn1n3n4 —8 X Enlngml + 18 x Enlngml
1 1 1
Var(SJTrepp) = 16 x E(1)(1)(1 +1+1)+81x E(l)(l)(l +1+1)+ E(l)(l)(l +1+1)
1 1 1 376
+72x (D)D) =8 x 5 (M(D(L) +18 x (M) = =3
4
Var(SJTRCBD) = % = % ~ 31.3333
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When treatment 3 is missing.

SJITrep = Ua12 + 9Ua14 + 4Uq24
Var(SJTrepp) = Var(Uaz + 9Ug1a + 4Ug24)
Var(SJTrepp) = Var(Uaz) + 81V ar(Uai4) + 16Var(Uazs) + 18Cov(Ugi2, Ua14)
+ 8Cov(Uqi2, Ug24) + 72C0v(Uqg14, Ug24)
Var(SJTrepp) = %nlng(nl +ng+ 1)+ 81 x 1—12n1n4(n1 +ng+1)+16 x %ngml(ng +ng+1)

1 1 1
+ 18 X —ninang — 8 X —ninong + 72 X —ningny

12 12 12
Var(SJTronp) = %(1)(1)(1 +141)+81 x %(1)(1)(1 F141)+16 x %(1)(1)(1 141
F18 5 (1)~ 8x ()I)1) + 72 x T (W)) = 25
V(M‘(SJTRCBD) = 3T726 = 9374 ~ 31.3333

When treatment 4 is missing.

SJTrceBp = Ug12 + 4Uq13 + Ug2s
Var(SJTrepp) = Var(Uaga + 4Uq13 + Ug23)
Var(SJTrepp) = Var(Uagz) + 16Var(Uais) + Var(Uaes) + 8Cov(Ugi2, Uais)
+2C0v(Ua12, Ua23) + 8C0ov(Ua1s, Ua12)
Var(SJTrepp) = %nlng(nl +no+1)+16 x %nlng(nl +n3+1)+ %ngng(ng +n3+1)

1 1 1
+8x Tglnens — 2 X TgMn2n3 +8 X 1o M2ms

Var(SITaenn) = —(1)(1)(1+1 +1) 4+ 16 x —(1)(1)(1+141) + — (1) (1)1 + 1+ 1)

12 12 12
£8x (W)W ~ 2 x M) +8x (1)) = O
Var(SJTrepp) = % = g = 5.6667

Therefore, the overall variance for SJTgrgp for four treatments with three observations

per block (or one missing observation per block) is:

Var(SJTBIBD) =

17/3+94/3 +94/3 +17/3 _ T4 _ .
- =18

4
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We can verify that, the expected value and variance calculation using the row comparison method
and Neuhauser’s formula method are the same for four treatments with three observations per block
using SJT calculations. Appendix A has the rest of the expected value and variance calculations
for RCBD and BIBD.

The standardized test statistics for SJTBrBD, Z5Ts5p, Can be written as:

Zsrr _ SJTpisp — E(SJTiBD)
BIBD \/VCLT(SJTB[BD)

(3.13)

The statistic, Zsj75,5, has an asymptotic standard normal distribution under Hy. We reject Hy
when Zs 71y, 5p > Za Where Z, is the (1 — «)100 percentile of a standard normal distribution.
3.7. Alvo and Cabilio for RCBD and BIBD

The Alvo and Cabilio’s test statistics can be used for RCBD, BIBD, IBD, and a mixed
design (with a mixture of RCBD, BIBD or IBD). As explained in Chapter 2, Alvo and Cabilio’s
test is a rank based test and it already uses the idea of row comparison in its calculations. The

test statistics for Alvo and Cabilio (1995) is

kb
Alvo = Z Zj ((/l;—’—i_—ll)) Lij (3.14)

where

for that missing observation in

ki +1
e 1i;; is the rank for treatment j or the average rank ( Z;_ )

that block
e k; represents the number of treatments appearing in block 4
e [ is the total number of treatments

The expected value given by Alvo and Cabilio (1995) is:

b k(k+1)?

E(Alvo) = 1 ,

(3.15)
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where, b is the total number of blocks. The variance for each block, i given by Alvo and Cabilio
(1995) is

1)2 &
Var(Alvo;) = o? = (k +

: o 1) (3.16)

le

where
e k is the total number of treatments
e k; represents the number of treatments appearing in block ¢

e O;; is the expected rank for each treatment within a block ¢ and the expected rank is zero is

the observation is missing

k
5 0,
e 0, =1 _Zi is the mean of the expected rank in each block 7

The total variance for any given number of blocks can be written as:

ki (k+1)2
TR kﬁl)z )2, (3.17)

=1 7j=1

M@

Var(Alvo) =

The standardized Alvo and Cabilio’s test statistics is

Alvo — E(Alvo)
Var(Alvo)

Z Alwo = (3.18)

The statistic, Z 4 has an asymptotic standard normal distribution under Hy. We reject Hg when

Z Alvo > Zo where Z,, is the (1 — a)100 percentile of a standard normal distribution.

3.7.1. Example 3.2: The Example Below Is Taken from Alvo and Cabilio’s (1995)
This example consist of lymph heart pressure measurement in mmHg taken over 24 hours

at 6-hour intervals on eight toads during an induced dehydration period. For toads #23, 24,25,

some of the measurements could not be taken. Although not directly considered in the study, a

question of interest is whether there is significant reduction in lymph heart pressure over the 24

hour period. First, we can write these information down from the question given.
e n=2_,

o k=4
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Table 3.12. Lymph Heart Pressure (in mmHg) Taken Over a 24-Hour Period at 6-Hour Intervals
on Eight Toads During Dehydration

Time
Toad ID | Block | =03 98 1 T 24nr
21 1 11.865 | 9.832 | 7.567 | 10.163
22 2 5601 | 4.802 | 4.032 | 3.126
23 3 14.415 | 14.185 | 7.800
2% A 13.267 9.953
25 5 8.006 | 7.973 7.582
97 6 17.692 | 16.644 | 15.327 | 11.573
28 7 9.027 | 7.973 | 11.855 | 6.820
29 8 9.780 | 7.967 | 7.758 | 7.849

L k:1:4,k‘2:4,k3:3,k‘4:2,k5:3,k‘6:4,k:7:4,andk:8:4

Secondly, we rank observations in each block and assign average rank for that block to any

missing observation or observations in that block. Table 3.13 shows the ranking.

Table 3.13. Ranking Observations for Example 3.2

Treatments(k = 4) Ranks(f45)
6hr | 12hr | 18hr | 24hr | 6hr | 12hr | 18 hr | 24 hr | &;
11.865 | 9.832 | 7.567 | 10.168 | 1 3 4 2 4
5.601 | 4.892 | 4.032 | 3.126 | 1 2 3 4 4
14.415 | 14.185 | 7.800 | 2 1 2 3 3
13.267 9953 |1 1.5 1.5 2 2
8.006 | 7.973 758211 2 2 3 3
17.692 | 16.644 | 15.327 | 11.573 | 1 2 3 4 4
9.027 | 7973 | 11.855 | 6.820 | 2 3 1 4 4
9.789 | T7.967 | 7.758 | 7.849 | 1 2 4 3 4

Third, we calculate the weight for each block and multiply it to each treatment ranking in

1
that block. The weight -
k; +1

observation in that block is missing and

= 1 when there is no missing observation within a block or all the

o > 1 when there is at least one missing observation in
1

that block but not all the observation are missing in that block. Table 3.14 shows these calculations.

45



Fourth, we find the expected rank, mean of the expected rank and variance for each block
in Table 3.15 and finally calculate the mean using equation 3.15.
n-k(k+1)?  8-4(4+1)?
4 B 4
Var(Alvo) = 58.333

E(Alvo) = =200

Alvo=1-11.416 +2-18.25 4 3 - 22.50 + 4 - 27.833 = 226.75

Table 3.14. Multiplying Ranks by Block Weights

k+1 k+1 k+1 k+1 k+1

P 1/%1 T + 1Mz‘2 ki + 1Mz‘3 7]{7 n 1/%‘4
1.000 1.000 3.000 4.000 2.000
1.000 1.000 2.000 3.000 4.000
1.250 2.500 1.250 2.500 3.750
1.667 1.667 2.500 2.500 3.333
1.250 1.250 2.500 2.500 3.750
1.000 1.000 2.000 3.000 4.000
1.000 2.000 3.000 1.000 4.000
1.000 1.000 2.000 4.000 3.000
Sum 11.416 18.250 22.50 27.833

Table 3.15. Expected Rank, Mean of Expected Rank, and Variance Calculation

p
Oi1 | O | O3 | O | O; > (045 — 0;)? m o?
1 2 3 4 2.50000 | 5.00000 1.66667 8.33333
1 2 3 4 2.50000 | 5.00000 1.66667 8.33333
0 2 3 4 3.00000 | 2.00000 1.56250 3.12500
1 0 0 4 2.50000 | 4.50000 1.38889 6.25000
1 2 0 4 2.33333 | 4.66667 1.56250 7.29167
1 2 3 4 2.50000 | 5.00000 1.66667 8.33333
1 2 3 4 2.50000 | 5.00000 1.66667 8.33333
1 2 3 4 2.50000 | 5.00000 1.66667 8.33333

Sum 58.333

Therefore, the standardized test statistics for Alvo is

226.75 — 200
Z Alyo = ——— = 3.50.

V58.33

Since Z Ao = 3.50 > Z, = 1.645, we Reject Hy in favor of H; (3.1).

46



3.7.2. Alvo and Cabilio for RCBD
We now consider rewriting the Alvo test statistics for RCBD design to differentiate it from
the one for BIBD. We can do so by rewriting Eq. (3.14) to be the Alvo and Cabillio’s test statistics

for RCBD design as:

E b
(k+1)
Alvoresp = Z Z] (ki 1 1)Mij> (3.19)
7j=11i=1
where
. ) (ki+1) .. .
e 1;; is the rank for treatment j or the average rank 5 for that missing observation in

that block
e k; represents the number of treatments appearing in block 4
e k is the total number of treatments
e b is the total number of blocks

The expected value for Alvo and Cabilio (1995) in a RCBD design is:

b k(k+1)2

E(AZUORCBD) = 4 (3.20)
The variance for each block, i for Alvo and Cabilio (1995) is:
(k+1)2 &
Var(Alvorcpp,) = o} + (3.21)
K (ki + 1) p 1

where

e O;; is the expected rank for each treatment within a block ¢ and the expected rank is zero is
the observation is missing

k
> 0

i
e 0, =" :}Ci is the mean of the expected rank in each block ¢

and the total variance is:

b, 5 k i 5 k i
Var(Alvoncpn) = Y k((k“) > (05— 0 =b- ”m S (05— 02 (3.22)
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The two expressions in Eq. (3.22) are the same, because in the RCBD, each block has complete
number of observations, so the variance for each block will be the same for the entire dataset.
Therefore the total variance will be the variance for one block times the total number of blocks,
b. This idea can be seen in the variance calculation for example 3.2, that is all the blocks with
no missing observation had the same variance (which was 8.3333 for block 1, 2, 6, 7, and 8). The

standardized Alvo and Cabilios test statistic for RCBD can be written as:

ZAZ _ AlUORCBD — E(AZUORCBD)
VORCBD \/Var(AlUORCBD) '

(3.23)

Under Ho, Zawopepp has an asymptotic standard normal distribution. We reject the null hy-
pothesis, Hy when Zaopepp > Za Where Z, is the (1 — «)100 percentile of a standard normal
distribution.
3.7.3. Alvo and Cabilio for BIBD

Eq. (3.14) can be rewritten to a special case when we have a BIBD design. This is similar
to that of the RCBD design discussed in section 3.7.2. The test statistics for Alvo and Cabilio for

a BIBD design can be expressed as:

kb
_ (k+1)
Alvoprpp = Z Z] (s + 1)/%]'7 (3.24)
Jj=11i=1
where
. . (ki+1) o .
e 1;; is the rank for treatment j or the average rank 5 for that missing observation in

that block
e k; represents the number of treatments appearing in block ¢
e k is the total number of treatments
e b is the total number of blocks

Under Hy, the asymptotic distribution of Alvoprpp is normal with mean and variance

b-k(k+1)2

E(AZUOB]BD> = 4

(3.25)
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and

b k
ki« (k+1)2
Var(Alvogrpp) = E 12 (o +1)

i=1 ]:1

(3.26)

respectively, where

e O;; is the expected rank for each treatment within a block ¢ and the expected rank is zero is

the observation is missing

k
> 0,
e O, =" 7}% is the mean of the expected rank in each block ¢

The standardized Alvo and Cabilio’s test statistic for BIBD can be written as:

AZ’UOB[BD — E(AZ’UOBIBD)
\/Var(Alvogrgp)

ZAl’UOB[BD - (327)

Under Ho, Zaivog,sp, has an asymptotic standard normal distribution. We reject the null hy-
pothesis, Hy when Zajop, 5, > Za Where Z, is the (1 — «)100 percentile of a standard normal

distribution.
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4. PROPOSED TESTS FOR MIXED DESIGN

This chapter is divided into two parts. The first part will talk about proposing eight new
test statistics for nondecreasing ordered alternative in a mixed design (a combination of RCBD
and BIBD). Sometimes a researcher may start with RCBD but will end up with some missing
values due to not enough homogeneous experimental units in the blocks to be able to apply all of
the treatments. So the researcher will ended using a mixed design. We will use the test statistics
discussed in Chapter 3 to propose the eight new tests. Two versions of test are proposed for the
mixed design under each of the four main tests (JT, MJT, SJT, and Alvo) for RCBD and BIBD
designs discussed in Chapter 3, where in one of the proposed tests, the test statistic for RCBD and
the same tests statistics for BIBD are added first and standardized, whereas in the other proposed
tests, they were standardized first and then added.

The second part of this chapter will consider another situation where all the data (RCBD
and BIBD for any k treatments) were merged together and compared the overall Alvo and Cabilio’s
test statistics to the eight proposed tests which will be developed in the first part of this chapter.
We will also compare the Alvo and Cabilio’s test to the standardized first and last test for Alvo
and Cabilio . The standardized first and last for Alvo are two of the proposed tests that will be
discussed in the first part of this chapter.

4.1. First Part
4.1.1. JT for Mixed Design

The first proposed test for JT for mixed design was developed using the standardized version
of JT test for RCBD, denoted as Z 7y, given in (3.3) and the standardized version of JT test for
BIBD, denoted as Z 7y, ,,, given in (3.5). Both Z;7,.,, and Z;r,,,, have asymptotic standard
normal distribution when Hj is true.

The first proposed test (standardized first for JT) we are proposing for the mixed design,

Z7, is given below:

Zik _ ZJTRC’BD\EZJTBIBD‘ (4'1)
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Under Hy, the statistic Z] will have an asymptotic standard normal distribution since the asymp-
totic distribution of Zjr,.,, and Zjr,,,;, under Hy are standard normal. We reject Hy when
Zy > Z, where Z, is the (1 — «)100 percentile of a standard normal distribution.

The second proposed test (standardized last for JT) we are proposing for the mixed design,

Z3, is given below:

(JTresp + JT1ep) — (E(JTReBD) + E(JTBIBD))
\/VCLT(JTRCBD) + VCLT(JTB[BD)

75 = . (4.2)

Here, JTreopp, E(JTreBD), and Var(JTropp) are the test statistic, expected value and variance
for JT in the RCBD design given in section 3.1 and JTprpp, E(JTBipp), and Var(JTprpp) are
the test statistic, expected value and variance respectively for JT in the BIBD given in section 3.2.
Under Hy, the statistic Z; will have an asymptotic standard normal distribution. We reject Hy
when Z5 > Z, where Z, is the (1 — «a)100 percentile of a standard normal distribution.
4.1.2. MJT for Mixed Design

We propose the third test for the mixed design by using the standardized version of MJT
test for RCBD, denoted by Zyjrsepsp. given in (3.7) and the standardized version of MJT test
fot BIBD, denoted by Znriry, 5, given in (3.9). Under Hy, both Zyrirne sy and Zarirys, 5, have
asymptotic standard normal distribution.

The third proposed test statistic (standardized first for MJT) for the mixed design, Z3, is

given by:
ZMJTRCBD + ZMJTBIBD

V2

Under Hy, the statistic Z3 will have an asymptotic standard normal distribution since the asymp-

Z5 =

(4.3)

totic distribution of Zns 1,05, and Zary,, under Hy are standard normal. We reject Hy when
Z3 > Z, where Z, is the (1 — «)100 percentile of a standard normal distribution.
The fourth proposed test statistic (standardized last for MJT) for the mixed design, Z} is

given by:

75 _ (MJTRCBD —l—MJTB]BD) — (E(MJTRCBD) + E(MJTB]BD>) (4 4)
4 \/VCL’I“(MJTRCBD) +VCLT‘(MJTB[BD)
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Here, MJTrcpp, E(MJTreBp), and Var(M JTrepp) are the test statistic, expected value and
variance for MJT in the RCBD design given in section 3.3 and MJTg;pp, E(MJTBigp), and
Var(MJTgrep) are the test statistic, expected value and variance respectively for MJT in the
BIBD given in section 3.4. Under Hy, the statistic Z] will have an asymptotic standard normal
distribution. We reject Hy when Z; > Z, where Z, is the (1 — a)100 percentile of a standard
normal distribution.
4.1.3. SJT for Mixed Design

To propose the fifth test for the mixed design, we will be using the SJT test statistic for
RCBD and BIBD discussed in section 3.5 and 3.6 respectively. The standardized version of the
SJT test for RCBD, denoted by Zsj7y.p5p, given in (3.10) and the standardized version of SJT
test for BIBD, denoted as Zgjr1,,5,, given in (3.12) will be used. Under Hy, both Zg 7., and
25T, 5p have asymptotic standard normal distribution.

The fifth proposed test statistic (standardized first for SJT) for the mixed design, Z7%, is

given by:

Z8JTropp + £SITs15D

V2

Under Hy, the statistic ZZ will have an asymptotic standard normal distribution since the asymp-

7 = (4.5)

totic distribution of Zs 1.5, and Zsjry, 5, under Hy are standard normal. We reject Hp when
Zr > Z, where Z, is the (1 — «)100 percentile of a standard normal distribution.
The Sixth proposed test statistic (standardized last for SJT) for the mixed design, Z¢ is

given by:
(SJTresp + SJTrBD) — (E(SJTRCBD) + E(SJTBIBD))
\/VCLT(SJTRCBD) + VCLT(SJTBIBD)

Z5 = . (4.6)

Here, SJTrcpp, E(SJTreBD), and Var(SJTrepp) are the test statistic, expected value and vari-
ance for SJT in the RCBD design given in section 3.5 and SJTgrpp, E(SJTgrsp), and Var(SJTprep)
are the test statistic, expected value and variance respectively for SJT in the BIBD given in section
3.6. Under Hy, the statistic Z§ will have an asymptotic standard normal distribution. We reject
Hy when Z§ > Z, where Z, is the (1 — «)100 percentile of a standard normal distribution.
4.1.4. Alvo for Mixed Design

The standardized test statistics for Alvo and Cabilio for RCBD, Z4ip0p05p, given in Eq.

(3.23) and standardized test statistics for Alvo and Cabilio for BIBD, Z iy0pc 5, given in Eq. (3.27)
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were used to develop the seventh propose test. Both Zuwopesp @a0d Zaiwog, s, have asymptotic
standard normal distributions when Hj is true.
The seventh proposed test (standardized first for Alvo) for the mixed design, Z7 is given in

(4.7):

Z; _ ZAlvoRcBD\;%ZAIUOBIBD' (4'7)

Under Hy, the statistic Z7 will have an asymptotic standard normal distribution since the asymp-
totic distribution of Zajopepp a0d Zapog, 5p Under Hy are standard normal. We reject Hy when
Z5 > Zo where Z, is the (1 — «)100 percentile of a standard normal distribution.

The eight proposed test (standardized last for Alvo) for the mixed design, Zg is given by

P (Alvorepp + Alvoprpp) — (E(Alvorepp) + E(Alvoprep)) (4.8)
8 V/Var(Alvorcpp) + Var(Alvogrsp) .

Here, Alvorcpp, E(Alvorcsp), and Var(Alvogreopp) are the test statistic, expected value, and
variance for Alvo in RCBD design given in (3.19), (3.20), and (3.22) respectively, and Alvoprgsp,
E(Alvoprpp), and Var(Alvogrpp) are the test statistic, expected value, and variance for Alvo in
BIBD design given in (3.24), (3.25), and (3.26) respectively.

Below, are the combinations of the mixed designs (RCBD & BIBD) that will be run for the
eight proposed test described above for each case. Details about this will be discussed in chapter

5.
Table 4.1. Combination of Mixed Designs for First Part

Case RCBD BIBD
1 3 Treatments | 3 treatments with 2 observations per block
2 4 Treatments | 4 treatments with 3 observations per block
3 4 Treatments | 4 treatments with 2 observations per block
4 5 Treatments | 5 treatments with 4 observations per block
5 5 Treatments | 5 treatments with 3 observations per block
6 5 Treatments | 5 treatments with 2 observations per block

4.2. Second Part
We considered merging all the data from the two designs (RCBD and BIBD) and finding
the standardized Alvo test statistics, Zap,0 given in Eq. (3.18) as well as the eight proposed test

discussed in section 4.1 for the mixed design. Let say for three treatments, we will have three
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treatments for RCBD and three treatments with two observations per block for BIBD (1 missing
observation per block). The first eight proposed test discussed in this chapter will be calculated for
the mixed design. The two designs (RCBD and BIBD) will be merged together and the standardized
Alvo test statistics will be calculated and will be compared with the first eight proposed tests. As
we can see from the cases in Table 4.1.1., two designs were added to get the mixed design, but over
here this will change when we have four treatments and five treatments.

For three treatments we can still use the first 8 proposed tests described in this chapter as
well as finding the Alvo test statistics because we will have two designs to combine. We will have
to modify the eight proposed tests for four treatments and five treatments. To avoid any confusion
of notation between this part and the first part we will rename some notations. So for example for
four treatments, the mixed design will be made of four treatments of RCBD, four treatments with
three observations per block for BIBD, and four treatments with two observations per block for
BIBD. So we will rename four treatments with three observations per block for BIBD (1 missing
observation per block) as BIBD1 design, and four treatments with two observations per block for
BIBD (2 missing observations per block) as BIBD2 to avoid any confusion. Table 4.2, shows a

combination of designs for the mixed design that we considered for the second part.

Table 4.2. Combination of Mixed Designs for Second Part

Case RCBD BIBD
1 3 Treatments | 3 treatments with 2 observations per block

4 treatments with 3 observations per block (BIBD1) +
4 treatments with 2 observations per block (BIBD2)
5 treatments with 4 observations per block (BIBD1)
( )
( )

2 4 Treatments

+
3 5 Treatments | 5 treatments with 3 observations per block (BIBD2) +
5 treatments with 2 observations per block (BIBD3

4.2.1. Three Treatments

Here, the mixed design considered is three treatments for RCBD and three treatments with
two observations per block for BIBD. We can see from Table 4.1 and Table 4.2, that the first cases
have the same mixed design. Which implies that we can use the first eight proposed tests discussed
in section 4.1 here also without any modifications. In addition to finding the first eight proposed
tests, the data for RCBD and BIBD are merged together, and the standardized Alvo and Cabilio’s

test statistics, Z a0, given in Eq. (3.18) is calculated. The powers are then compared.
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4.2.2. Four Treatments

The mixed design considered here, is a mixture of four treatments for RCBD, four treatments
with three observations per block (BIBD1), and four treatments with two observations per block
(BIBD2). We would have to modify the first eight proposed test discussed in section 4.1 by first
modifying all the standardized tests statistics for JT, MJT, SJT, and Alvo for the BIBD designs
introduced in chapter 3. The data from the three designs were merged together and the standardized
Alvo and Cabilio’s test statistics, Zajyo, given in Eq. (3.18) is calculated. For example, the
standardized JT test statistics for BIBD given in Eq. (3.5) can be modified for four treatments

with three observations per block (BIBD1), and four treatments with two observations per block

(BIBD2) as
JTgrep1 — E(JTB1BDI1)
VA — 4.9
JTBIBD1 \/VC”"(JTBIBDl) ( )
and
JTrep2 — E(JTB1BD2)
ZJTBIBD2 = (4'10)

VGT(JTB]BDQ)

respectively. We will use this same way to find the standardized test statistic for MJT, SJT,
and Alvo for BIBD1 and BIBD2. The following are the modification of the eight proposed tests

discussed in section 4.1 for the mixed design here.

1. The standardized first for JT (which is a modification of the first proposed test given in Eq.

(4.1)) for the mixed design, Z§ is given as:

ZJTRCBD + ZJTBIBDI + ZJTBIBD2

V3

75 = (4.11)

2. The standardized last for JT (which is a modification of the second proposed test given in

Eq. (4.2)) for the mixed design, Zj, is given as:

(JTrep + JTBIBD1 + JTBIBD2) — (E(JTReBD) + E(JTBIBD1) + E(JTBIBD2))
V' Var(JTrepp) + Var(JTipp1) + Var(JTBrp2)

* p—
ZlO -

(4.12)
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. The standardized first for MJT (which is a modification of the third proposed test given in

Eq. (4.3)) for the mixed design, Z7; is given as:

ZMJTRCBD + ZMJTBIBD1 + ZMJTBIBDz

V3

Zi = (4.13)

. The standardized last for MJT (which is a modification of the fourth proposed test given in

Eq. (4.4)) for the mixed design, Z7, is given as:

P (MJTgrepp + MJTgrep1 + MJTgrep2) — (E(MJTgrepp) + E(MJTB1BD1)
12 \/VCLT(MJTRCBD) + VCLT(MJTBIBDl) + VCLT(MJTB]BDQ)

+E(MJTgs15p2) }

(4.14)

. The standardized first for SJT (which is a modification of the fifth proposed test given in Eq.

(4.5)) for the mixed design, Zj5 is given as:

ZSJTRCBD + ZSJTBIBDl + ZSJTBIBD2

V3

Zty = (4.15)

. The standardized last for SJT (which is a modification of the sixth proposed test given in Eq.

(4.6)) for the mixed design, Z7, is given as:

76 (SJTreBp + SJTBIBD1 + SJTBIBD2) — (E(SJTRCBD) + E(SJTBIBD1)
14 \/VGT'(SJTRCBD) + VCLT(SJTB]BDl) + VCLT(SJTB]BDQ)

+E(SJTs1502)) }

(4.16)
. The standardized first for Alvo (which is a modification of the seventh proposed test given in
Eq. (4.7)) for the mixed design, Z{; is given as:

ZAlUORCBD + ZAlwogisp1 T ZAlvog5p2

V3

Zt = (4.17)
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8. The standardized last for Alvo (which is a modification of the eighth proposed test given in

Eq. (4.8)) for the mixed design, Zj4 is given as:

7 (Alvorcsp + Alvoprep1 + Alvoprep2) — (E(Alvoresp) + E(Alvoprepi)
16 \/VCL’I”(AZ’UORCBD) + Var(AlvoBIBDl) + VaT(Al’UOB]BDQ)

+E(Alvoprpp2)) }

(4.18)

Under Hy, the statistic Z, where ¢ = 9,10,---,16 will have an asymptotic standard normal
distribution. We reject Hy when ZF > Z, where i« = 9,10,---,16 and Z, is the (1 — «)100
percentile of a standard normal distribution.
4.2.3. Five Treatments

For five treatments, the mixed design consists of five treatments for RCBD, five treat-
ments with four observations per block (BIBD1), five treatments with three observations per block
(BIBD2), and five treatments with two observations per block (BIBD3). Again we will modify the
proposed tests discussed in section 4.1 by modifying all the standardized test statistics for JT, MJT,
SJT and Alvo for the BIBD designs (BIBD1, BIBD2, and BIBD3). We can modify these tests in
a similar zmanner described in section 4.2.2. The standardized Alvo and Cabilio’s test statistics,
Z Alvo, given in Eq. (3.18) will be calculated as well for the merged data (RCBD + BIBD1 +
BIBD2 + BIBD3). Below are the modifications of the eight proposed test in section 4.1 for the five

treatments mixed design in this case.

1. The standardized first for JT (which is a modification of the first proposed test given in Eq.

(4.1)) for the mixed design, Z;- is given as:

ZJTRCBD + ZJTBIBDI + ZJTBIBD2 + ZJTBIBDS . (4.19)

Zf? = 2
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2. The standardized last for JT (which is a modification of the second proposed test given in

Eq. (4.2)) for the mixed design, Z{5 is given as:

g (JTresp + JTBrBp1 + JTBIBD2 + JTBIBDS3)
' VVar(JTregp) + Var(JTerep1) + Var(JTerep2) + Var(JTeisps3)

—(E(JTreBp) + E(JTB1BD1) + E(JTBIBD2) + E(JTBIBD3)) }

(4.20)

3. The standardized first for MJT (which is a modification of the third proposed test given in

Eq. (4.3)) for the mixed design, Zj, is given as:

ZMJTRCBD + ZMJTBIBDl + ZMJTBIBD2 + ZMJTBIBD3

Zik9 = 9

(4.21)

4. The standardized last for MJT (which is a modification of the fourth proposed test given in

Eq. (4.4)) for the mixed design, Z3, is given as:

\/VGT‘(MJTRCBD) + Va’f'(MJTB]B[n) + VaT(MJTB[BDQ) + VaT'(MJTB[BDg)
—(E(MJTgcep) + E(IMJTBiBD1) + E(MJTBIBD2) + E(MJTBI1BDS)) }

g { (MJTrcBp + MJTBip1 + MJTiBp2 + MJTBBD3)
20 =

(4.22)

5. The standardized first for SJT (which is a modification of the fifth proposed test given in Eq.
(4.5)) for the mixed design, Z3, is given as:

Z3JTropp + £80Ts101 + £S0Ts180s T £SITs18Ds ' (4.23)

Z3 =
21 5
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6. The standardized last for SJT (which is a modification of the sixth proposed test given in Eq.

4.6)) for the mixed design, Z3, is given as:
( g 22 15 &

g (SITregp + SITBrBD1 + SITBIBD2 + STTBIBDS)
22 \/VGT(SJTRCBD) + Va?”(SJTB[B[n) + Va?”(SJTB[BD2> + Va?”(SJTB[BD3>

—(E(SJTreBp) + E(SJTBIBDL) + E(SJTBIBD2) + E(SJTBIBDS)) }

(4.24)

7. The standardized first for Alvo (which is a modification of the seventh proposed test given in

Eq. (4.7)) for the mixed design, Z35 is given as:

Zé"g = Z Avorcpp T ZAlvopism "’2_ ZAwoprpps t ZAwopipps . (4.25)

8. The standardized last for Alvo (which is a modification of the eighth proposed test given in

Eq. (4.8)) for the mixed design, Z3, is given as:

gr (AlUORCBD + Alvogrppi + Alvogrgpa + AlUOBIBDg)
2 \/VCLT‘(AZUORCBD) + VQT(AZUOBIBDI) =+ VCL’I“(AZ’UOB[BDQ) + VCLT(AZUOB[BD3)

_(E(AZUORCBD) —+ E(AZUOB]BDl) + E(AZUOB[BDQ) + E(AZUOB[BDQ)) }

(4.26)

Under Hj, the statistic Z, where i = 17,18,---24 will have an asymptotic standard normal
distribution. We reject Hy when Z' > Z, where ¢ = 17,18,---24 and Z, is the (1 — 100
percentile of a standard normal distribution.
4.3. Example

The healthcare industry has widely been known for its skyrocketing costs over the recent
years. Among the hot topics of debate is the readmission rates (proportion of patients readmitted
to an inpatient facility). A readmission is defined as an admission back to the healthcare facility for
the same or related conditions that caused the initial admission. There are several options of care

once a patient is discharged. Suppose a hospital wants to evaluate the following discharge options:
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Discharged to home care where care is provided by licensed clinicians(W)

Discharged with engaged communication by the hospital e.g. a phone call by the doctor or

case management team (X)

Discharged with instructions of care (Y)

Discharged without further follow up (Z).

Table 4.3. Ideal Readmission Study Design

DRG W X Y Z

Major head and neck procedures | 0.10 | 0.32 | 0.25 | 0.40
Spinal procedures 0.21 | 0.39 | 0.15 | 0.32
Lung transplant 0.11 | 0.27 | 0.53 | 0.72
Ventricular shunt 0.12 | 0.43 | 0.36 | 0.66
Extracranial procedures 0.40 | 0.21 | 0.88 | 0.17
Carotid artery stent 0.18 | 0.12 | 0.09 | 0.67
Intracranial vascular procedures | 0.14 | 0.26 | 0.08 | 0.77
Orbital procedures 0.47 | 0.35 | 0.45 | 0.81

The hospital believes that the first option is the most effective one at reducing its readmis-
sion rates followed by engaged communication, discharge with instructions of care and discharged
without further follow up. The hospital decides to do a retrospective study where medical records
are reviewed to study readmissions rates within 30 days of discharge. In order to control for nui-
sance factors the hospital decides to only use Diagnostic Related Groups (DRGs) as a blocking
factor. For instance, all patients with a DRG like major head and neck procedures are analyzed
for readmission rates based on where they went after being discharged. Table 4.3.1 shows an ideal
set up of data.

However, suppose the hospital finds that there are not enough DRGs that have patients
across all four options. This could be due to patients being readmitted to other facilities thus losing
that data. Another reason could be low volume of some departments driving low numbers in some
DRGs. In addition some patients admitted might have multiple DRGs which leads to exclusion of
their data to avoid inaccurate results. Such factors lead to some DRGs missing certain discharge
options. The eventual design is then a mixture of an incomplete block design and a RCBD. Table

4.3.2 shows the data from the study.
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Table 4.4. Hospital Readmission Rates Example

DRG W X Y Z
Major head and neck procedures | 0.10 | 0.32 | 0.25 | 0.40
Hypertension 0.71 | 0.23 | 0.60
Heart transplant 0.67 0.10 | 0.37
Liver transplant 0.45 0.80
Bone marrow transplant 0.59 | 0.67
Lung transplant 0.11 | 0.27 | 0.53 | 0.72
Ventricular shunt 0.12 | 0.43 | 0.36 | 0.66
Major head and neck procedures | 0.53 | 0.49

Mouth procedures 0.23 0.48
Spinal procedures 0.21 | 0.39 | 0.15 | 0.32
Thyroid procedures 0.23 | 0.24 | 0.32
Extracranial procedures 0.40 | 0.21 | 0.88 | 0.17
Pulmonary embolism 0.35 | 0.60 0.88
Carotid artery stent 0.18 | 0.12 | 0.09 | 0.67
Kidney Transplant 0.51 | 0.55
Orbital procedures 0.32 0.12
Intracranial vascular procedures | 0.14 | 0.26 | 0.08 | 0.77
Orbital procedures 0.47 | 0.35 | 0.45 | 0.81

To start with the calculations for the proposed tests mentioned in this chapter, we first split

table 4.3.2 into RCBD, BIBD1 and BIBD2. Below are the resulting tables.
Table 4.5. Hospital Readmission Rates Example RCBD Design

DRG W X Y Z

Major head and neck procedures | 0.10 | 0.32 | 0.25 | 0.40
Spinal procedures 0.21 | 0.39 | 0.15 | 0.32
Lung transplant 0.11 | 0.27 | 0.53 | 0.72
Ventricular shunt 0.12 | 0.43 | 0.36 | 0.66
Extracranial procedures 0.40 | 0.21 | 0.88 | 0.17
Carotid artery stent 0.18 | 0.12 | 0.09 | 0.67
Intracranial vascular procedures | 0.14 | 0.26 | 0.08 | 0.77
Orbital procedures 0.47 | 0.35 | 0.45 | 0.81

Table 4.6. Hospital Readmission Rates Example BIBD1 Design

DRG W X Y Z
Hypertension 0.71 | 0.23 | 0.60
Pulmonary embolism | 0.35 | 0.60 0.88
Heart transplant 0.67 0.10 | 0.37
Thyroid procedures 0.23 | 0.24 | 0.32
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Table 4.7. Hospital Readmission Rates Example BIBD2 Design

DRG W X Y Z
Liver transplant 0.45 0.80
Bone marrow transplant 0.59 | 0.67
Kidney Transplant 0.51 | 0.55
Orbital procedures 0.32 0.12
Major head and neck procedures | 0.53 | 0.49

Mouth procedures 0.23 0.48

The U;;’s and the test statistics values are calculated for each of the three designs using the
summarized tables below. The summarized expected values and variances presented in chapter 4
for four treatments was used in the calculations of the standardized test statistics for JT, MJT and
SJT (a copy of the expected values and variance calculations can be found in Appendix A.

From Table 4.8, we can calculate the standardized test statistics values for JT, MJT and
SJT for the RCBD. The RCBD design has 8 blocks. Below are the calculations. The expected value
and variance for JT for four treatment RCBD are E(JTrcpp) = 8-3 = 24 and Var(JTrepp) =

8-2.1667 = 17.3336 respectively. So we can write the standardized test statistics for JT as

JT _ BT 32— 924
Ztnepp = —CEBD (JTrepD) _ —1.9214

Var(JTreBD) V17.3336

The expected value and variance for MJT are E(M JTrepp) =85 =40 and Var(MJTrepp) =

8 - 8.333 = 66.6664 respectively. The standardized test statistics for MJT can be written as

i MITronp — BOMITrepp) _ 5640 | oo
e VVar(MJTrepp) 66.6664

The expected value and variance for SJT are E(SJTrcpp) = 8- 10 = 80 and Var(SJTreBp) =

8 - 45 = 360 respectively. The standardized test statistics for SJT can be written as

SJTRCBD — E(SJTRCBD) . 118 — 80
\/Var(SJTrcrp) V360

ZSJTRCBD =

= 2.0028

We now calculate the standardized test statistics for JT, MJT, and SJT for BIBD1 (four

treatments with three observations per block) using Table 4.9.
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Table 4.8. Hospital Readmission Rates Example RCBD Design

W X Y Z Uai2 | Uais | Ugia | Ug2s | Ug2a | Ugza | JT | MJT | SIT
0.10 | 0.32 | 0.25 | 040 | 1 1 1 0 1 1 5 9 19
021 1039]015]032]1 0 1 0 0 1 3 ) 11
0.11 | 0.27 1 053 | 0.72 | 1 1 1 1 1 1 6 10 20
0.12 | 0.43 | 0.36 | 0.66 | 1 1 1 0 1 1 ) 9 19
0.40 | 0.21 | 088 | 0.17 1 O 1 0 1 0 0 2 3 )
0.18 | 0.12 | 0.09 | 0.67 | O 0 1 0 1 1 3 6 14
0.14 | 0.26 | 0.08 | 0.77 | 1 0 1 0 1 1 4 7 15
0.47 1 0.35|045]|081]0 0 1 1 1 1 4 7 )
32 | 56 118

Table 4.9. Hospital Readmission Rates Example BIBD1 Design

W | X Y Z Ua12 | Ura3 | Usa1a | Ua23 | Ua2a | Ugza | JT | MJT | SJT
0711023106010 0 0 0 0 1 1 1 1
0.35 | 0.60 08811 0 1 0 1 0 3 14
0.67 0.10 1 03710 0 0 0 0 1 1 1 1
0.23 | 0.24 | 0.32 1 1 0 1 0 0 3
8 12 22

The expected value and variance for JT for four treatment with three observations per block
(BIBD1) are E(JTprpp1) =4-1.5 =6 and Var(JTprgp1) = 4-0.9167 = 3.6668 respectively. So

we can write the standardized test statistics for JT for BIBD1 as:

_ JTipp1 — E(JTiBp1)  8—6

7z _ — — 1.0443.
HBis01 Var(JTprsm1) /3.6663

The expected value for MJT in the BIBD design is E(M JTgrpp1) = 4-2.5 = 10 and the variance is
Var(MJTgrpp1) = 4 - 3.3333 = 13.3332. The standardized test statistics for MJT can be written

as:

MJTBrp1 —E(MJTB]BDl) 12 —-10

7 = = B
MJTp1BD1 \/VCLT(MJTBIBDI) 13.3334

The expected value for SJT in the BIBD1 design is F(SJTprpp1) = 4 -5 = 20 and the variance is

0.5477.

Var(SJTprpp1) = 4 -18.5 = 74. The standardized test statistics for SJT can be written as

SJT, — E(SJT, 22 — 20
A BIBDI1 (SJTBrBDI) _ — 0.2395.

\/VGT(SJTB[BDl) \/774
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Table 4.10 was used to calculate the standardized test statistics for JT, MJT, and SJT for

BIBD2 design.
Table 4.10. Hospital Readmission Rates Example BIBD2 Design

W X Y Z Usi2 | Uais | Ugia | Ug2s | Ug2a | Ugza | JT | MJT | SIT

0.23 0.48 0 1 0 0 0 0 1 2 4
0.59 | 0.67 | O 0 0 0 0 1 1 1 1

0.45 08010 0 1 0 0 0 1 3 9
0.51 | 0.49 0 0 0 0 0 0 0 0 0
0.51 | 0.55 0 0 0 1 0 0 1 1 1

0.32 01210 0 0 0 0 0 0 0 0

4 7 15

The expected value and variance for JT for four treatment with two observations per block
(BIBD2) are E(JTBrep2) = 6-0.5 =3 and Var(JTsrep2) = 6-0.25 = 1.5 respectively. So we can

write the standardized test statistics for JT as

_ JTpiep2 — E(JTpipp2) _ 4—3

; _ = 0.8165
JTBIBD2 \/Var(JTB[BD2) \/ﬁ

The expected value and variance for MJT for BIBD2 are E(MJTprpp2) = 6 - 0.8333 = 5 and
Var(MJTgrep2) = 6 -0.8333 = 5 respectively. The standardized test statistics for MJT can be
written as

MJT, — E(MJT, 7—5
ZMJITg1pps = BIBD ( BIBDQ) = = 0.8944

\/VGJ’(MJTB[BDQ) \/g

The expected value and variance for SJT for BIBD2 are E(SJTrpp2) = 6 - 1.6667 = 10 and

Var(SJTprep2) = 6 - 8.3333 = 29 respectively. The standardized test statistics for SJT can be

written as
Z = = = 0.9285
S Tp1n02 \/VGT(SJTB[BDQ) vV 29

We now consider finding all the standardized Alvo test statistics for the RCBD, BIBD1,
and BIBD2. We start by finding the ranking within each block and multiplying the ranking by the
weight for that block. Table 4.11 shows the calculation. Table 4.12 shows the calculation for the

overall variance for the RCBD design.
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Table 4.11. Hospital Readmission Rates for Alvo RCBD
Finding Ranking and Weights

Ranks(,uij)

pir | g | s | g | ke | 2 | 5 | e | i ms | 2
1 3 2 4 4 | 1.000 | 1.000 3.000 2.000 4.000
2 4 1 3 4 | 1.000 | 2.000 4.000 1.000 3.000
1 2 3 4 4 | 1.000 | 1.000 2.000 3.000 4.000
1 3 2 4 4 | 1.000 | 1.000 3.000 2.000 4.000
3 2 4 1 4 | 1.000 | 3.000 2.000 4.000 1.000
3 2 1 4 4 | 1.000 | 3.000 2.000 1.000 4.000
2 3 1 4 4 | 1.000 | 2.000 3.000 1.000 4.000
3 1 2 4 4 | 1.000 | 3.000 1.000 2.000 4.000

16 20 16 28

Table 4.12. Expected Rank, Mean of Expected Rank, and Variance Calculation
for Alvo RCBD

2

Oi1 | Oi2 | O3 | O | O > (045 — 0;)? m o?

1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333

Sum 66.667

Using Tables 4.11 and 4.12 with expected value formula in Eq. (3.20), we can then find the
standardized test statistics for Alvo for RCBD, Zaiopecpp, given in Eq. (3.23) below.

b-k(k+1)? 8-4(4+1)2
4 N 4

V(Alvogrcpp) = 66.667

E(Alvogcpp) = =200

Alvorepp =1-16+2-20+3-16+4 - 28 = 216

216 — 200
ZAZUORCBD = 66 667 - 19596

Before, we calculate the standardized test statistic for Alvo BIBD2, we will first use Table

4.13 for the ranking and the weights calculation, and Table 4.14 for the variance calculations.
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Table 4.13. Hospital Readmission Rates for Alvo BIBD1
Finding Ranking and Weights

Ranks(,uij)
Hi1 | Hi2 | M43 | Hid

T =S BT LS B
kit1 kit Hit | g prHe2 | R pTHes | kT Hid

1.250 | 2.500 3.750 1.250 2.50
1.250 | 1.250 2.500 2.500 3.750
1.250 | 3.750 2.500 1.250 2.500
1.250 | 1.250 2.500 3.750 2.50

8.75 11.25 8.75 11.25

&7

—| ol =] o
ISR
w| =[N~
NN oo
w| w|w|w]| >

Table 4.14. Expected Rank, Mean of Expected Rank, and Variance Calculation
for Alvo BIBD1

)
Oi1 | O | O3 | O | O > (045 — 0;)? m o?
0 2 3 4 3.000 | 2.000 1.563 3.125
1 2 0 4 2.333 | 4.667 1.563 7.292
1 0 3 4 2.667 | 4.667 1.563 7.292
1 2 3 0 2.000 | 2.000 1.563 3.125
Sum 20.833

For BIBD1, the expected value, variance, test statistics and the standardized test statistics

for Alvo are

. 2 . 2
b k(k4+1) 4 4(zi+1) 100,

V(Alvoprpp1) = 20.833,

E(AlvoBIBDl) =

Alvogrgp1 =1-8.75+2-11.25+3-8.75+4-11.25 = 102.5, and

102.5 — 100
ZAlUOB[BDl - Y = 054772

v20.833

respectively.

Table 4.15 shows the ranking and weights calculation, while Table 4.16 shows the variance

calculations for Alvo BIBD2.
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Table 4.15. Hospital Readmission Rates for Alvo BIBD2
Finding Ranking and Weights

Ranks(uij)

Hil | Hi2 | M43 | Hid4
1 1.5 | 1.5 | 2
1.5 1.5 |1 2
1.5 |1 2 1.5
1.5 |2 1.5 | 1

2 1 1.5 | 1.5
1 1.5 | 2 1.5

1 =S B S S
kit1 kpTHL | R pTHe2 | kpTHas | ki Hid

1.667 | 1.667 2.500 2.500 3.333
1.667 | 2.500 2.500 1.667 3.333
1.667 | 2.500 1.667 3.333 2.500
1.667 | 2.500 3.333 2.500 1.667
1.667 | 3.333 1.667 2.500 2.500
1.667 | 1.667 2.500 3.333 2.500

14.167 | 14.167 | 15.833 | 15.833

S

NN NN

Table 4.16. Expected Rank, Mean of Expected Rank, and Variance Calculation
for Alvo BIBD2

)
Oi1 | O | O3 | Ois | O > (05— 0;)? m o?
1 0 0 4 2.500 | 4.500 1.389 6.250
0 0 3 4 3.500 | 0.500 1.389 0.694
0 2 3 0 2.500 | 0.500 1.389 0.694
0 2 0 4 3.000 | 2.000 1.389 2.778
1 2 0 0 1.500 | 0.500 1.389 0.694
1 0 3 0 2.000 | 2.000 1.389 2.778
Sum 13.888

For BIBD2, the expected value, variance, test statistics and the standardized test statistics
for Alvo are
b-k(k+1)*  6-4(4+1)
4 B 4
V(AZUOB]BDQ) = 13.889,

E(Alvoprpps2) = = 150,

Alvoprpp2 = 1-14.167 + 2 - 14.167 + 3 - 15.833 + 4 - 15.833, = 153.33, and

153.33 — 150
ZAZ’UOB[BDQ = == 08944

v13.889

respectively.
Lastly, we will calculate the Alvo standardized test statistics, Zajy, given in Eq. (3.18) for
Table 4.4. We will start by doing the ranking and weights calculation in Table 4.17 and using Table

4.18 for the variance calculation. The expected value, variance, test statistics and standardized test
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statistics for the Alvo are

n-k(k+1)?  18-4(4+1)?
4 B 4

Alvo=1-38.917+2-45.417 + 3 - 40.583 + 4 - 55.083 = 471.833,

E(Alvo) = = 450,

V(Alvo) = 101.389, and
471.833 — 450

Doty = 2200 720 5 1683
Alvo V/101.389

respectively.

Table 4.17. Ranking, Weighted Values and Alvo Test Statistics Calculations
for Mixed design

Ranks(,uij)

pi | o | s | | k| 25T | e | 55 me | s | 15 ma
1 3 2 4 4 | 1.000 | 1.000 3.000 2.000 4.000
2 3 1 2 3 | 1.250 | 2.500 3.750 1.250 2.500
3 2 1 2 3 | 1.250 | 3.750 2.500 1.250 2.500
1 1.5 1.5 |2 2 | 1.667 | 1.667 2.500 2.500 3.333
1.5 1.5 |1 2 2 | 1.667 | 2.500 2.500 1.667 3.333
1 2 3 4 4 | 1.000 | 1.000 2.000 3.000 4.000
1 3 2 4 4 | 1.000 | 1.000 3.000 2.000 4.000
2 1 1.5 | 1.5 |2 | 1.667 | 3.333 1.667 2.500 2.500
1 1.5 | 2 1.5 12 | 1.667 | 1.667 2.500 3.333 2.500
2 4 1 3 4 | 1.000 | 2.000 4.000 1.000 3.000
1 2 3 2 3 | 1.250 | 1.250 2.500 3.750 2.500
2 2 4 1 4 | 1.000 | 3.000 2.000 4.000 1.000
1 2 2 3 4 | 1.250 | 1.250 2.500 2.500 3.750
3 2 1 4 4 | 1.000 | 3.000 2.000 1.000 4.000
1.5 |1 2 1.5 | 2 | 1.667 | 2.500 1.667 3.333 2.500
1.5 | 2 1.5 |1 2 | 1.667 | 2.500 3.333 2.500 1.667
2 3 1 4 4 | 1.000 | 2.000 3.000 1.000 4.000
3 1 2 4 4 | 1.000 | 3.000 1.000 2.000 4.000

38.917 | 45.417 | 40.583 | 55.083
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Table 4.18. Variance Calculation for Alvo Mixed Design

pj
Oi1 | Os2 | O3 | Oy | O > (05 — 0;)? m o}

1 2 3 4 2.500 | 5.000 1.667 8.333
0 2 3 4 3.000 | 2.000 1.563 3.125
1 0 3 4 2.667 | 4.667 1.563 7.292
1 0 0 4 2.500 | 4.500 1.389 6.250
0 0 3 4 3.50 0.50 1.389 0.694
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 0 0 1.500 | 0.500 1.389 0.694
1 0 3 0 2.000 | 2.000 1.389 2.778
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 0 2.000 | 2.000 1.563 3.125
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 0 4 2.333 | 4.667 1.563 7.292
1 2 3 4 2.500 | 5.000 1.667 8.333
0 2 3 0 2.500 | 5.000 1.389 0.694
0 2 0 4 3.000 | 2.000 1.389 2.778
1 2 3 4 2.500 | 5.000 1.667 8.333
1 2 3 4 2.500 | 5.000 1.667 8.333

Sum 101.389

Below are the proposed tests discussed in 4.2.2. for the DRG example.
1. The standardized first for JT (first proposed test), Zg given in Eq. (4.11) is:

1.9214 + 1.0443 4 0.8165

Z 7 — 2.1837.

2. The standardized last for JT (second proposed test), Zj, given in Eq. (4.12) is:

324 84+4)— (24+6+3
Zl*lz( +8+4) - (24+ +):1.9393.
V1734 13334+ 1.5

3. The standardized first for MJT (third proposed test), Z;; given in Eq. (4.13) is:

1.9596 + 0.5477 + 0.8944
Zr = i N + = 1.9640.

4. The standardized last for MJT (fourth proposed test), Z75 given in Eq. (4.14) is:

(56 + 124+ 7) — (40 + 10 + 5)
V66,664 + 13334 + 5

Zty = = 2.1693.
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5. The standardized first for SJT (fifth proposed test), Z7; given in Eq. (4.15) is:

2.0028 + 0.2325 + 0.9285
Ziy = T 5 i — 1.8266.

6. The standardized last for SJT (sixth proposed test), Z3, given in Eq. (4.16) is:

(118 + 22 + 15) — (80 + 20 + 10)

ZF, =
14 /360 + 73.994 t 29

= 2.0913.

7. The standardized first for Alvo (seventh proposed test), Z5 given in Eq. (4.17) is:

1.9596 + 0.5477 + 0.8944
Zhs = i N i = 1.9640.

8. The standardized last for Alvo (eighth proposed test), Zjs given in Eq. (4.18) is:

(216 + 102.5 + 153.33) — (200 + 100 + 150)

Zis =
16 V/66.667 + 20.833 + 13.889

= 2.1683.

Table 4.19. P-Values for the Eight Proposed Test for Example

Standardized | JT MJT SJT Alvo Alvo

First 0.0145 | 0.0248 | 0.0339 | 0.0248
Last 0.0262 | 0.0150 | 0.0183 | 0.0151

0.0151

We reject the null hypothesis since all the p-values in the Table 4.19 for all the proposed test
are less than 5%, level of significance. We can also see that, the p-value for the standardized last for
Alvo is the same as that of Alvo test. Also, the standardized first for MJT and standardized first

for Alvo had the same p-value. Chapter 6 will confirms these results through the use of simulation.
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5. SIMULATION STUDY

5.1. Simulation Process

This chapter talks about the details of the simulation process used in this research. Monte
Carlo simulation was used to compare the estimated powers for the eight proposed tests under
nondecreasing order alternative discussed in Chapter 4. SAS software was used to conduct the
Monte Carlo simulation. Three different distributions were considered and data was simulated for
k—treatment observations. The first random samples data were generated from a standard normal
distribution, the second random samples were generated from an exponential distribution with
mean of 1, and the last random samples data were generated from a T distribution with three
degrees of freedom. A random seeds was setup to use the computer clock time throughout the
simulation. Using the computer clock time for random seeds will allow us to create k- independent
samples for the simulation. Three, four and five treatments were generated of size five thousand
simulations for each RCBD and BIBD design.

Each of the four main test statistics discussed in Chapter 3 were calculated for each of the
two designs and then the eight standardized test statistics were calculated as discussed in Chapter 4.
Different number of blocks, and location parameters were considered for this simulation. Once the
mixed design was simulated, the appropriate tests were applied and the decision to reject the null
hypothesis was tracked with a counter variable. The counter variable tallied the number of times
the null hypothesis was rejected by adding one every time the criterion was met. An If condition
statement written as If the test statistic > 1.645 then Counter + 1 was used to accomplish this.
For each situation 5000 sets of samples were generated. The probability of rejecting was estimated
by finding the number of times the null hypothesis was rejected divided by 5000. The first part of
the simulation was to estimate the level of significance («) for each of the proposed test. The level
of significance was estimated to be around 5% for each of the proposed test. The second part of the
simulation was estimating the power for each of the proposed tests using different sets of location

parameters. Eight different cases were considered for the mixed design namely,

1. Three treatments for RCBD and three treatments with 1 missing for BIBD
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2. Four treatments for RCBD and four treatments with 1 missing for BIBD
3. Four treatments for RCBD and four treatments with 2 missing for BIBD
4. Five treatments for RCBD and five treatments with 1 missing for BIBD

5. Five treatments for RCBD and five Treatments with 2 missing for BIBD
6. Five Treatments for RCBD and five Treatments with 3 missing for BIBD

7. Four Treatments for RCBD, four Treatments with 1 missing for BIBD and four Treatments
with 2 missing for BIBD

8. Five Treatments for RCBD , five treatments with 1 missing for BIBD, five treatments with 2

missing for BIBD and five treatments with 3 missing for BIBD

5.2. Block Size
Below are the tables for the eight different cases mentioned above. Three different block
combinations scenarios were considered, that is: more complete blocks, more incomplete block, and

equal number of blocks.

Table 5.1. Three Treatments for RCBD and Three Treatments with 1 Missing for BIBD

Scenario RCBD | BIBD
1 - Equal 6 6

2 - More Incomplete | 6 12

3 - More Incomplete | 6 18

4 - More Complete 12 6

5 - Equal 12 12

6 - More Incomplete | 12 18

7 - More Complete 18 6

8 - More Complete 18 12

9 - Equal 18 18

5.3. Location Parameters

Since this simulation study considered only ordered alternatives. Different distances for the
location parameter based on the number of treatment were considered.
5.3.1. Three Treatments (k=3)

14 different location parameter arrangements were considered. Below are the details of the

location parameter arrangements.
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Table 5.2. Four Treatments for RCBD and Four Treatments with 1 Missing for BIBD

Scenario RCBD | BIBD
1 - Equal 6 6

2 - More Incomplete | 6 12

3 - More Incomplete | 6 18

4 - More Complete 12 6

5 - Equal 12 12

6 - More Incomplete | 12 18

7 - More Complete 18 6

8 - More Complete 18 12

9 - Equal 18 18

Table 5.3. Four Treatments for RCBD and Four Treatments with 2 Missing for BIBD

Scenario RCBD | BIBD
1 - Equal 6 6

2 - More Incomplete | 6 12

3 - More Incomplete | 6 18

4 - More Complete 12 6

5 - Equal 12 12

6 - More Incomplete | 12 18

7 - More Complete 18 6

8 - More Complete 18 12

9 - Equal 18 18

1. Equal distance between the parameters, for example (0, 0.5, 1);
2. First two parameters are equal and third one is different, for example (0, 0, 1);
3. First parameter is different and last two are equal, for example (0, 1, 1);

4. Distance between the last two parameters is twice the distance between the first two param-

eters, for example (0.1, 0.3, 0.7);

5. Several other arrangements of unequal distances between parameters, for example (0, 0.1,

0.8) and (0, 0.3, 0.5);

5.3.2. Four Treatments (k=4)
17 different location parameter arrangements were considered. Below are the details of the
location parameter arrangements.

1. Equal distances between the parameters, for example (0, 0.1, 0.2, 0.3);
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Table 5.4. Five Treatments for RCBD and Five Treatments with 1 Missing for BIBD

Scenario RCBD | BIBD
1 - Equal 10 10
2 - More Incomplete | 10 20
3 - More Incomplete | 10 30
4 - More Complete 20 10
5 - Equal 20 20
6 - More Incomplete | 20 30
7 - More Complete 30 10
8 - More Complete 30 20
9 - Equal 30 30

Table 5.5. Five Treatments for RCBD and Five Treatments with 2 Missing for BIBD

Scenario RCBD | BIBD
1 - Equal 10 10
2 - More Incomplete | 10 20
3 - More Incomplete | 10 30
4 - More Complete 20 10
5 - Equal 20 20
6 - More Incomplete | 20 30
7 - More Complete 30 10
8 - More Complete 30 20
9 - Equal 30 30

. First two parameters are equal and last two parameters are equal, for example (0, 0, 0.5, 0.5);

. First two parameters are not equal and last two parameters are equal, for example (0, 0.25,

0.5, 0.5);

. First two parameters are equal and last two parameters are not equal, for example (0, 0, 0.1,

0.6);

. Distance between first two parameters is the same as the distance between the last two

parameters, for example (0, 0.25, 0.25, 0.5);

. Distance between third and fourth parameter is twice the distance between second and third
parameter, and also the distance between the second and third parameter is twice the distance

between first and second parameter, for example (0, 0.05, 0.15, 0.35) ;
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Table 5.6. Five Treatments for RCBD and Five Treatments with 3 Missing for BIBD

Scenario RCBD | BIBD
1 - Equal 10 10
2 - More Incomplete | 10 20
3 - More Incomplete | 10 30
4 - More Complete 20 10
5 - Equal 20 20
6 - More Incomplete | 20 30
7 - More Complete 30 10
8 - More Complete 30 20
9 - Equal 30 30

Table 5.7. Four Treatments for RCBD, Four Treatments with 1 Missing for BIBD (BIBD1), and
Four Treatments with 2 missing for BIBD (BIBD2)

Scenario RCBD | BIBD1 | BIBD2
1 - More Incomplete | 6 6 6

2 - More Incomplete | 6 6 12

3 - More Incomplete | 6 18 18

4 - Equal 12 6 6

5 - Equal 24 12 12

6 - Equal 18 6 12

7 - More Complete 24 6 6

8 - More Complete 24 12 6

9 - More Complete 24 6 12

7. Several other arrangements of unequal distances between parameters, for example (0, 0, 0,

0.5) and (0.1, 0.2, 0.6, 1);

5.3.3. Five Treatments (k=5)
17 different location parameter arrangements were considered. Below are the details of the

location parameter arrangements.
1. Equal distance between parameters, for example (0.1, 0.2, 0.3, 0.4, 0.5);
2. First four parameters are the same and the last one is different, for example (0, 0, 0, 0, 0.4);

3. First three parameters are the same and the last two are also equal, for example (0 , 0, 0,

0.25, 0.25);

4. First three parameters are the same and the last two are different, for example (0, 0, 0, 0.2,

0.5);
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Table 5.8. Five Treatments for RCBD , Five Treatments with 1 Missing for BIBD (BIBD1), Five
Treatments with 2 Missing for BIBD (BIBD2), and Five Treatments with 3 Missing for BIBD

Scenario RCBD | BIBD1 | BIBD2 | BIBD3
1 - More Incomplete | 10 10 10 10
2 - More Incomplete | 10 20 20 20
3 - More Incomplete | 20 10 20 30
4 - Equal 30 10 10 10
5 - Equal 60 20 20 20
6 - More Complete 40 10 10 10
7 - More Complete 60 10 10 10
8 - More Complete 60 10 20 10

5. First and last parameters are different and the middle three parameters are the same, for

example (0, 0.25, 0.25, 0.25, 0.5);
6. The distance between the parameters doubles each time, for example (0, 0.1, 0.3, 0.6, 0.9);

7. Several other arrangements of unequal distances between parameters, for example (0, 0.1, 0.1,

0.4, 0.4) and (0.05, 0.2, 0.35,0.45,0.5);
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6. RESULTS

The first part of this chapter will compare the results for the eight proposed tests discussed
in the first part of Chapter 4 and the second part of this chapter will discuss the results of the first
eight proposed tests in addition to the Alvo test statistics discussed in Chapter 3. The first two
rows of each table tables shows the probability of committing a type 1 error, that is « value or the
level of significance. We expect these alpha values to be close to 5%.

6.1. Three Treatments

Table 6.1 shows a summary of which tests performed best under certain scenarios. Appendix
B has the power comparison tables for each scenario for three treatments mixed design. In certain
situations, some tests performed better than the others and vice versa. When the number of blocks
for BIBD is 18, the standardized first for MJT and Alvo performed better than all the other test.
Through the simulation, we noticed that, the standardized first for MJT and Alvo had the same
values. JT performed best when there were 6 blocks in BIBD with a block size of greater than 6

for RCBD. In other situations standardized last for Alvo outperformed the other tests.

Table 6.1. Summarized Power Comparison for All the Proposed Tests
(Tests that Performed Best Under Each Situation)

RCBD | BIBD | JT MJT SJT | Alvo

6 6 Last v
6 12 Last v

6 18 First v First v~
12 6 Last v~

12 12 Last v~
12 18 First v/ First v
18 6 Last v~

18 12 Last v~

18 18 First v First v

Figure 6.1 compares the power for the three distributions (normal, exponential, and t with 3
d.f.) for the location parameter (0, 0.5, 1). We can see from the figure that exponential distribution
had the best more power while the t distribution with 3 degrees of freedom had the least powers.
Since the exponential distribution is skewed to the right (that is, most data falls to the right), we

expect it to reject more as compared to the t and normal distribution. The t-distribution on the
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other hand, is skewed to the left, so we expect it to have less power. The level of significance, «,
was estimated to be around 5% for the three distributions. This can be seen in the lower part of

figure 6.1. Figure 6.2 also shows that, standardized last for Alvo out performs the other tests.
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Figure 6.1. Standardized Last for ALvo Power Comparison for the Three Distributions with
Location Parameter (0, 0.5, 1)

Power
o
.

(0,0.3,0.5) (0,0.5,1)
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Figure 6.2. Three Treatments Power Comparison for RCBD = 6 Blocks and BIBD (1 Missing
Observation)= 6 Blocks Under a Normal Distribution

Below, are some few tables from the simulation. The rest of the tables can be found in

Appendix B.
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Table 6.2. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 6,

BIBD =6
1 149 pus | Standardized | JT MJT | SJT Alvo
00 oo loo First 0.0580 | 0.0448 | 0.0564 | 0.0448
Last 0.0474 | 0.0486 | 0.0540 | 0.0546
00 loo los First 0.2046 | 0.1856 | 0.2146 | 0.1856
Last 0.1868 | 0.2074 | 0.2214 | 0.2304
00 los los First 0.2120 | 0.1838 | 0.2148 | 0.1838
Last 0.1890 | 0.2008 | 0.2170 | 0.2252
First 0.1902 | 0.1694 | 0.1996 | 0.1694
0.05 10251 0-5 Last 0.1714 | 0.1872 | 0.1990 | 0.2094
0.0 0.3 05 First 0.2126 | 0.1854 | 0.2138 | 0.1854
Last 0.1902 | 0.2004 | 0.2154 | 0.2178
00 loo |10 First 0.4652 | 0.4538 | 0.5032 | 0.4538
Last 0.4506 | 0.4874 | 0.5116 | 0.5124
00 |10 |10 First 0.4790 | 0.4568 | 0.5034 | 0.4568
Last 0.4642 | 0.4984 | 0.5168 | 0.5198
00 los |10 First 0.4946 | 0.4656 | 0.5020 | 0.4656
Last 0.4726 | 0.5006 | 0.5150 | 0.5290
05 los |10 First 0.2034 | 0.1798 | 0.2176 | 0.1798
Last 0.1900 | 0.2088 | 0.2232 | 0.2332
05 10 10 First 0.2038 | 0.1822 | 0.2222 | 0.1822
Last 0.1834 | 0.2014 | 0.2194 | 0.2348
0.1 05 10 First 0.4248 | 0.4042 | 0.4476 | 0.4042
Last 0.4124 | 0.4400 | 0.4590 | 0.4680
01 0.3 0.7 First 0.2712 | 0.2448 | 0.2756 | 0.2448
Last 0.2518 | 0.2666 | 0.2834 | 0.2838
02 los |os First 0.2572 | 0.2310 | 0.2638 | 0.2310
Last 0.2362 | 0.2530 | 0.2672 | 0.2684
First 0.2052 | 0.1756 | 0.2126 | 0.1756
001025105 Last 0.1820 | 0.1928 | 0.2086 | 0.2264
00 lo1 los First 0.3598 | 0.3348 | 0.3786 | 0.3348
Last 0.3352 | 0.3590 | 0.3790 | 0.3826
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Table 6.3. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD =6

11 12 u3 | Standardized | JT MJT SJT Alvo
0.0 oo |oo First 0.0534 | 0.0404 | 0.0528 | 0.0404
Last 0.0476 | 0.0500 | 0.0558 | 0.0538
00 loo los First 0.3084 | 0.2852 | 0.3242 | 0.2852
Last 0.2826 | 0.3108 | 0.3286 | 0.3294
00 los los First 0.3464 | 0.3152 | 0.3500 | 0.3152
Last 0.3274 | 0.3412 | 0.3594 | 0.3614
First 0.2976 | 0.2700 | 0.3064 | 0.2700
0.05 1025 0.5 Last 0.2796 | 0.2978 | 0.3142 | 0.3150
00 los los First 0.3446 | 0.3136 | 0.3506 | 0.3136
Last 0.3316 | 0.3456 | 0.3568 | 0.3616
00 oo |10 First 0.6344 | 0.6320 | 0.6726 | 0.6320
Last 0.6246 | 0.6722 | 0.6838 | 0.6900
00 |10 |10 First 0.6154 | 0.6158 | 0.6548 | 0.6158
Last 0.6088 | 0.6460 | 0.6660 | 0.6770
00 los |10 First 0.7262 | 0.6988 | 0.7068 | 0.6988
Last 0.7116 | 0.7224 | 0.7244 | 0.7392
05 los |10 First 0.3032 | 0.2826 | 0.3302 | 0.2826
Last 0.2830 | 0.3096 | 0.3314 | 0.3394
05 |10 |10 First 0.3286 | 0.3006 | 0.3286 | 0.3006
Last 0.3130 | 0.3228 | 0.3394 | 0.3410
01 los |10 First 0.6626 | 0.6344 | 0.6542 | 0.6344
Last 0.6522 | 0.6664 | 0.6712 | 0.6876
01 los o~ First 0.4322 | 0.3996 | 0.4284 | 0.3996
Last 0.4116 | 0.4274 | 0.4394 | 0.4484
02 los |os First 0.4216 | 0.3900 | 0.4166 | 0.3900
Last 0.4024 | 0.4180 | 0.4284 | 0.4408
First 0.3550 | 0.3188 | 0.3528 | 0.3188
0.0 | 0.25 0.5 Last 0.3274 | 0.3450 | 0.3612 | 0.3762
00 lo1 los First 0.5536 | 0.5316 | 0.5638 | 0.5316
Last 0.5388 | 0.5610 | 0.5764 | 0.5878
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Table 6.4. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 6

11 12 u3 | Standardized | JT MJT SJT Alvo
0.0 oo |oo First 0.0456 | 0.0446 | 0.0508 | 0.0446
Last 0.0462 | 0.0404 | 0.0484 | 0.0450
00 loo los First 0.1690 | 0.1508 | 0.1844 | 0.1508
Last 0.1520 | 0.1652 | 0.1798 | 0.1994
00 los los First 0.1694 | 0.1398 | 0.1688 | 0.1398
Last 0.1536 | 0.1612 | 0.1766 | 0.1798
First 0.1552 | 0.1330 | 0.1608 | 0.1330
0.05 1025 0.5 Last 0.1388 | 0.1490 | 0.1602 | 0.1794
0.0 03 05 First 0.1600 | 0.1402 | 0.1722 | 0.1402
Last 0.1426 | 0.1578 | 0.1702 | 0.1692
00 oo |10 First 0.3564 | 0.3350 | 0.3812 | 0.3350
Last 0.3374 | 0.3618 | 0.3848 | 0.3934
00 |10 |10 First 0.3462 | 0.3234 | 0.3740 | 0.3234
Last 0.3256 | 0.3596 | 0.3806 | 0.3850
00 los |10 First 0.3838 | 0.3542 | 0.3900 | 0.3542
Last 0.3668 | 0.3896 | 0.4004 | 0.4148
05 los |10 First 0.1714 | 0.1488 | 0.1744 | 0.1488
Last 0.1526 | 0.1576 | 0.1704 | 0.1840
05 |10 |10 First 0.1648 | 0.1430 | 0.1736 | 0.1430
Last 0.1496 | 0.1602 | 0.1756 | 0.1820
01 los |10 First 0.3248 | 0.2954 | 0.3320 | 0.2954
Last 0.3018 | 0.3208 | 0.3376 | 0.3419
01 los o~ First 0.1918 | 0.1670 | 0.1950 | 0.1670
Last 0.1748 | 0.1856 | 0.2014 | 0.2192
02 los |os First 0.2166 | 0.1880 | 0.2192 | 0.1880
Last 0.1924 | 0.2026 | 0.2182 | 0.2290
First 0.1732 | 0.1508 | 0.1788 | 0.1508
0.0 | 0.25 0.5 Last 0.1580 | 0.1652 | 0.1794 | 0.1849
00 lo1 los First 0.2782 | 0.2532 | 0.2886 | 0.2532
Last 0.2636 | 0.2798 | 0.2956 | 0.2972
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Table 6.5. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 12 u3 | Standardized | JT MJT SJT Alvo
0.0 oo |oo First 0.0504 | 0.0452 | 0.0458 | 0.0452
Last 0.0434 | 0.0402 | 0.0456 | 0.0438
00 loo los First 0.5392 | 0.5264 | 0.5104 | 0.5264
Last 0.4826 | 0.5050 | 0.5216 | 0.5466
00 los los First 0.5332 | 0.5258 | 0.5188 | 0.5258
Last 0.4856 | 0.5050 | 0.5248 | 0.5378
First 0.5108 | 0.4940 | 0.4772 | 0.4940
0.05 1025 0.5 Last 0.4644 | 0.4758 | 0.4856 | 0.5238
00 los los First 0.5794 | 0.5578 | 0.5404 | 0.5578
Last 0.5276 | 0.5380 | 0.5434 | 0.5808
00 oo |10 First 0.8950 | 0.9062 | 0.8918 | 0.9062
Last 0.8824 | 0.9018 | 0.9046 | 0.9154
00 |10 |10 First 0.8878 | 0.8946 | 0.8908 | 0.8946
Last 0.8648 | 0.8886 | 0.8980 | 0.9038
00 los |10 First 0.9394 | 0.9378 | 0.9230 | 0.9378
Last 0.9298 | 0.9356 | 0.9286 | 0.9442
05 los |10 First 0.5344 | 0.5268 | 0.5178 | 0.5268
Last 0.4824 | 0.4986 | 0.5154 | 0.5392
05 110 |10 First 0.5386 | 0.5320 | 0.5242 | 0.5320
Last 0.4950 | 0.5138 | 0.5288 | 0.5432
01 los |10 First 0.9050 | 0.8986 | 0.8774 | 0.8986
Last 0.8878 | 0.8906 | 0.8798 | 0.9054
01 los o~ First 0.6786 | 0.6650 | 0.6356 | 0.6650
Last 0.6406 | 0.6432 | 0.6464 | 0.6818
0.9 05 03 First 0.4222 | 0.4100 | 0.4018 | 0.4100
Last 0.3724 | 0.3878 | 0.4052 | 0.4324
First 0.3436 | 0.3274 | 0.3146 | 0.3274
0.0 | 0.25 0.5 Last 0.2896 | 0.3010 | 0.3150 | 0.3479
00 lo1 los First 0.6014 | 0.5894 | 0.5784 | 0.5894
Last 0.5554 | 0.5726 | 0.5866 | 0.6160
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Table 6.6. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 12 u3 | Standardized | JT MJT SJT Alvo
0.0 oo |oo First 0.0510 | 0.0546 | 0.0534 | 0.0546
Last 0.0550 | 0.0520 | 0.0478 | 0.0512
00 loo los First 0.5446 | 0.5980 | 0.5732 | 0.5980
Last 0.5598 | 0.5818 | 0.5534 | 0.5878
00 los |os First 0.5546 | 0.6044 | 0.5726 | 0.6044
Last 0.5696 | 0.5880 | 0.5544 | 0.5946
First 0.5438 | 0.5690 | 0.5452 | 0.5690
0.05 1025 0.5 Last 0.5528 | 0.5594 | 0.5230 | 0.5678
00 los los First 0.5992 | 0.6264 | 0.5976 | 0.6264
Last 0.6090 | 0.6170 | 0.5794 | 0.6202
00 110 |10 First 0.9298 | 0.9516 | 0.9446 | 0.9516
Last 0.9368 | 0.9490 | 0.9374 | 0.9514
00 los |10 First 0.9104 | 0.9380 | 0.9352 | 0.9380
Last 0.9146 | 0.9326 | 0.9272 | 0.9376
05 los |10 First 0.9588 | 0.9786 | 0.9576 | 0.9786
Last 0.9632 | 0.9690 | 0.9522 | 0.9698
05 |10 |10 First 0.5652 | 0.6106 | 0.5888 | 0.6106
Last 0.5812 | 0.6004 | 0.5710 | 0.6010
01 los |10 First 0.5508 | 0.5852 | 0.5670 | 0.5852
Last 0.5600 | 0.5796 | 0.5498 | 0.5812
01 los lor First 0.9310 | 0.9492 | 0.9192 | 0.9492
Last 0.9352 | 0.9370 | 0.9176 | 0.9394
02 los |os First 0.7172 | 0.7548 | 0.7208 | 0.7548
Last 0.7330 | 0.7444 | 0.7016 | 0.7456
00 | 095 !|o05 First 0.7078 | 0.7374 | 0.7008 | 0.7374
Last 0.7198 | 0.7262 | 0.6858 | 0.7290
00 lo1 los First 0.6028 | 0.6322 | 0.5988 | 0.6322
Last 0.6120 | 0.6274 | 0.5856 | 0.6306
00 loo |10 First 0.8616 | 0.8838 | 0.8630 | 0.8838
Last 0.8692 | 0.8770 | 0.8514 | 0.8822
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6.2. Four Treatments

For four treatments mixed design with 1 missing observation per block for BIBD, the stan-
dardized last for Alvo performed better than the other test when there were 12 block in BIBD
design. The standardized last for JT performed better than the other test when the number of
block for RCBD and BIBD were 6 and 18 or 18 and 6 respectively. The standardize last for MJT
performed better than the other test when there was 6 and 6 blocks or 12 and 18 blocks or 18 and

18 blocks for RCBD and BIBD respectively.
Table 6.7. Test Which Performed Best for 4 Treatment with 1 Missing

RCBD | BIBD | JT MJT SJT Alvo

6 6 Last v~

6 12 Last v/
6 18 Last v

12 6 Last v

12 12 Last v*
12 18 Last v

18 6 Last v

18 12 Last v*
18 18 Last v~

Table 6.8. Test Which Performed Best for 4 Treatment with 2 Missing

RCBD | BIBD | JT MJT SJT | Alvo

6 6 Last v
6 12 Last v~

6 18 Last v~

12 6 Last v

12 12 Last v*

12 18 Last v*
18 6 Last v/
18 12 Last v~
18 18 Last v/

For four treatments mixed design with 2 missing observations per block for BIBD, the
standardized last for MJT performed better when RCBD and BIBD had 6 and 12 or 12 and 6
blocks respectively. The standardized last for Alvo performed pretty well as the number of blocks
started increasing for both RCBD and BIBD. Figure 6.3 shows the power comparison for six blocks
for both RCBD and BIBD (1 missing observation per block) designs. The standardized last for

MJT outperformed the other tests and the level of significance, o was estimated to be around 5%.
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6 Blocks Under a Exponential Distribution

Observation)

Below, are some few tables from the simulation. The rest of the tables can be found in

Appendix B.
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Table 6.9. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0524 | 0.0508 | 0.0514 | 0.0508
Last 0.0424 | 0.0514 | 0.0510 | 0.0510
First 0.2966 | 0.3072 | 0.2952 | 0.3072
0 0.1 0.2 103 Last 0.2650 | 0.3080 | 0.2940 | 0.3082
First 0.2820 | 0.3020 | 0.2908 | 0.3020
0 0 0.251 025 Last 0.2538 | 0.3046 | 0.2878 | 0.3052
First 0.2518 | 0.2582 | 0.2424 | 0.2582
0 0.125 1 0.25 | 0.25 Last 0.2252 | 0.2588 | 0.2438 | 0.2614
0 0 0 05 First 0.4062 | 0.4418 | 0.4416 | 0.4418
Last 0.3728 | 0.4422 | 0.4410 | 0.4472
First 0.5022 | 0.5190 | 0.4902 | 0.5190
0.05 0.1 0.3 105 Last 0.4646 | 0.5190 | 0.4874 | 0.5194
0 0 05 | o5 First 0.6162 | 0.6550 | 0.6268 | 0.6550
’ Last 0.5874 | 0.6560 | 0.6216 | 0.6600
First 0.5436 | 0.5640 | 0.5424 | 0.5640
0 0.25 105 105 Last 0.5130 | 0.5646 | 0.5378 | 0.5738
0 0.5 05 |1 First 0.8686 | 0.8806 | 0.8626 | 0.8806
’ Last 0.8484 | 0.8812 | 0.8616 | 0.8816
First 0.4734 | 0.4858 | 0.4800 | 0.4858
0 0.25 0251 0.5 Last 0.4400 | 0.4884 | 0.4742 | 0.4918
First 0.2116 | 0.2244 | 0.2168 | 0.2244
0 0.25 1025 0.25 Last 0.1894 | 0.2258 | 0.2160 | 0.2358
First 0.9016 | 0.9084 | 0.8856 | 0.9084
0.1 102 0.6 11 Last 0.8862 | 0.9088 | 0.8844 | 0.9096
First 0.2842 | 0.3080 | 0.2922 | 0.3080
0.251 025 105 0.5 Last 0.2568 | 0.3106 | 0.2898 | 0.3108
First 0.7494 | 0.7604 | 0.7340 | 0.7604
0 0-1 0.3 107 Last 0.7194 | 0.7616 | 0.7274 | 0.7636
First 0.3360 | 0.3496 | 0.3378 | 0.3496
0 0.05 1 0.1510.35 Last 0.3040 | 0.3512 | 0.3370 | 0.3524
First 0.4896 | 0.5086 | 0.4968 | 0.5086
0 015102 105 Last 0.4564 | 0.5114 | 0.4946 | 0.5194
0 0 01 |06 First 0.5780 | 0.6078 | 0.5938 | 0.6078
' Last 0.5448 | 0.6070 | 0.5910 | 0.6114
First 0.2578 | 0.2672 | 0.2604 | 0.2672
0 0 0.05 0.3 Last 0.2292 | 0.2672 | 0.2610 | 0.2676
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Table 6.10. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

1 75 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0480 | 0.0500 | 0.0498 | 0.0500
Last 0.0516 | 0.0506 | 0.0488 | 0.0500
First 0.2312 | 0.2400 | 0.2340 | 0.2400
0 0-1 02 103 Last 0.2396 | 0.2488 | 0.2334 | 0.2400
First 0.2224 | 0.2344 | 0.2218 | 0.2344
0 0 0.25 1 0.25 Last 0.2336 | 0.2388 | 0.2244 | 0.2342
First 0.1820 | 0.1934 | 0.1944 | 0.1934
0 0-1251 0.25 1 0.25 Last 0.1910 | 0.1964 | 0.1918 | 0.1930
0 0 0 0.5 First 0.3908 | 0.4054 | 0.4060 | 0.4054
Last 0.4034 | 0.4164 | 0.4062 | 0.4066
First 0.4128 | 0.4342 | 0.4148 | 0.4342
0.05 1 0.1 0.3 105 Last 0.4260 | 0.4392 | 0.4202 | 0.4346
0 0 05 | o5 First 0.5636 | 0.5878 | 0.5604 | 0.5878
' Last 0.5802 | 0.5918 | 0.5528 | 0.5886
First 0.4610 | 0.4866 | 0.4736 | 0.4866
0 0-25 105 105 Last 0.4734 | 0.4922 | 0.4724 | 0.4886
0 0.5 05 |1 First 0.8510 | 0.8688 | 0.8684 | 0.8688
' Last 0.8580 | 0.8720 | 0.8680 | 0.8708
First 0.3842 | 0.4018 | 0.4040 | 0.4018
0 0-25 10251 0.5 Last 0.3994 | 0.4098 | 0.4034 | 0.4008
First 0.1614 | 0.1730 | 0.1712 | 0.1730
0 0-25 10251 0.25 Last 0.1742 | 0.1784 | 0.1690 | 0.1726
01 |o2 06 |1 First 0.8728 | 0.8938 | 0.8832 | 0.8938
Last 0.8790 | 0.8946 | 0.8808 | 0.8940
First 0.2330 | 0.2442 | 0.2356 | 0.2442
0251025 1 05 105 Last 0.2494 | 0.2538 | 0.2382 | 0.2456
First 0.6820 | 0.7028 | 0.6916 | 0.7028
0 0-1 0.3 107 Last 0.6896 | 0.7076 | 0.6828 | 0.7030
First 0.2762 | 0.2874 | 0.2796 | 0.2874
0 0.05 1 0.15 ) 0.35 Last 0.2896 | 0.2934 | 0.2804 | 0.2874
First 0.4022 | 0.4200 | 0.4174 | 0.4200
0 0-15 102 105 Last 0.4174 | 0.4280 | 0.4178 | 0.4220
0 0 01 |06 First 0.5300 | 0.5504 | 0.5450 | 0.5504
' Last 0.5440 | 0.5598 | 0.5388 | 0.5510
First 0.2292 | 0.2372 | 0.2292 | 0.2372
0 0 0.051 0.3 Last 0.2426 | 0.2426 | 0.2356 | 0.2384
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Table 6.11. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

1 75 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0498 | 0.0484 | 0.0494 | 0.0484
Last 0.0454 | 0.0528 | 0.0520 | 0.0500
First 0.2138 | 0.2158 | 0.2166 | 0.2158
0 0-1 02 103 Last 0.1984 | 0.2256 | 0.2186 | 0.2206
First 0.2080 | 0.2100 | 0.1992 | 0.2100
0 0 0.25 1 0.25 Last 0.1914 | 0.2150 | 0.2006 | 0.2130
First 0.1802 | 0.1846 | 0.1808 | 0.1846
0 0-1251 0.25 1 0.25 Last 0.1646 | 0.1876 | 0.1788 | 0.1848
0 0 0 0.5 First 0.3514 | 0.3592 | 0.3506 | 0.3592
Last 0.3380 | 0.3704 | 0.3620 | 0.3656
First 0.3720 | 0.3816 | 0.3678 | 0.3816
0.05 1 0.1 0.3 105 Last 0.3540 | 0.3904 | 0.3702 | 0.3872
0 0 05 05 First 0.4964 | 0.5154 | 0.4926 | 0.5154
' Last 0.4836 | 0.5278 | 0.4968 | 0.5192
First 0.4248 | 0.4382 | 0.4244 | 0.4382
0 0-25 105 105 Last 0.4118 | 0.4546 | 0.4286 | 0.4490
0 0.5 05 |1 First 0.7754 | 0.7922 | 0.7912 | 0.7922
' Last 0.7650 | 0.7998 | 0.7880 | 0.7974
First 0.3538 | 0.3576 | 0.3586 | 0.3576
0 0-25 10251 0.5 Last 0.3340 | 0.3630 | 0.3548 | 0.3606
First 0.1506 | 0.1534 | 0.1578 | 0.1534
0 0-25 10251 0.25 Last 0.1438 | 0.1596 | 0.1528 | 0.1560
First 0.8090 | 0.8252 | 0.8128 | 0.8252
0-1 102 06 11 Last 0.8006 | 0.8386 | 0.8158 | 0.8306
First 0.2100 | 0.2138 | 0.2094 | 0.2138
0251025 1 05 105 Last 0.1974 | 0.2218 | 0.2094 | 0.2170
First 0.5986 | 0.6124 | 0.6096 | 0.6124
0 0-1 0.3 107 Last 0.5836 | 0.6266 | 0.6102 | 0.6230
First 0.2534 | 0.2570 | 0.2468 | 0.2570
0 0.05 1 0.15 ) 0.35 Last 0.2382 | 0.2628 | 0.2510 | 0.2560
First 0.3580 | 0.3722 | 0.3660 | 0.3722
0 0-15 102 105 Last 0.3420 | 0.3768 | 0.3650 | 0.3750
0 0 01 |o6 First 0.4674 | 0.4816 | 0.4734 | 0.4816
' Last 0.4558 | 0.4924 | 0.4764 | 0.4870
First 0.2118 | 0.2120 | 0.2054 | 0.2120
0 0 0.051 0.3 Last 0.2022 | 0.2180 | 0.2040 | 0.2144
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Table 6.12. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0452 | 0.0518 | 0.0522 | 0.0518
Last 0.0530 | 0.0556 | 0.0576 | 0.0528
First 0.1254 | 0.1462 | 0.1416 | 0.1462
0 0-1 0.2 0.3 Last 0.1440 | 0.1516 | 0.1434 | 0.1478
First 0.1246 | 0.1422 | 0.1402 | 0.1422
0 0 0.251 025 Last 0.1358 | 0.1452 | 0.1392 | 0.1438
First 0.1172 | 0.1342 | 0.1294 | 0.1342
0 0.125 1 0.25 | 0.25 Last 0.1312 | 0.1386 | 0.1364 | 0.1340
0 0 0 05 First 0.1896 | 0.2114 | 0.2068 | 0.2114
Last 0.2056 | 0.2176 | 0.2110 | 0.2118
First 0.2008 | 0.2320 | 0.2246 | 0.2320
0.05 0.1 0.3 105 Last 0.2138 | 0.2368 | 0.2184 | 0.2318
0 0 05 | o5 First 0.2758 | 0.3156 | 0.2998 | 0.3156
’ Last 0.3008 | 0.3234 | 0.3044 | 0.3202
First 0.2262 | 0.2592 | 0.2548 | 0.2592
0 0.25 105 105 Last 0.2532 | 0.2672 | 0.2560 | 0.2646
0 0.5 05 |1 First 0.4686 | 0.5192 | 0.5120 | 0.5192
’ Last 0.4990 | 0.5324 | 0.5184 | 0.5286
First 0.1902 | 0.2160 | 0.2166 | 0.2160
0 0.25 0251 0.5 Last 0.2140 | 0.2258 | 0.2184 | 0.2214
First 0.0980 | 0.1094 | 0.1078 | 0.1094
0 0.25 0.25 1 0.25 Last 0.1144 | 0.1182 | 0.1136 | 0.1140
01 |o2 06 |1 First 0.4978 | 0.5440 | 0.5272 | 0.5440
Last 0.5374 | 0.5594 | 0.5294 | 0.5486
First 0.1286 | 0.1500 | 0.1414 | 0.1500
0.251 025 105 0.5 Last 0.1462 | 0.1539 | 0.1414 | 0.1452
First 0.3280 | 0.3780 | 0.3666 | 0.3780
0 0-1 0.3 107 Last 0.3546 | 0.3878 | 0.3702 | 0.3822
First 0.1392 | 0.1654 | 0.1598 | 0.1654
0 0.05 1 0.1510.35 Last 0.1554 | 0.1678 | 0.1650 | 0.1662
First 0.2026 | 0.2300 | 0.2264 | 0.2300
0 0-15 0.2 0.5 Last 0.2216 | 0.2344 | 0.2304 | 0.2290
0 0 01 |o6 First 0.2660 | 0.3006 | 0.2902 | 0.3006
’ Last 0.2886 | 0.3080 | 0.2928 | 0.3036
First 0.1260 | 0.1386 | 0.1386 | 0.1386
0 0 0.05 0.3 Last 0.1430 | 0.1442 | 0.1398 | 0.1408
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Table 6.13. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0532 | 0.0546 | 0.0524 | 0.0546
Last 0.0512 | 0.0536 | 0.0488 | 0.0498
First 0.2634 | 0.2732 | 0.2678 | 0.2732
0 0.1 0.2 103 Last 0.3048 | 0.3164 | 0.2924 | 0.3130
First 0.2646 | 0.2700 | 0.2548 | 0.2700
0 0 0.25 1 0.25 Last 0.3028 | 0.3140 | 0.2862 | 0.3080
First 0.2364 | 0.2398 | 0.2338 | 0.2398
0 0.125 1 0.25 | 0.25 Last 0.2656 | 0.2696 | 0.2456 | 0.2652
0 0 0 0.5 First 0.3818 | 0.3974 | 0.4078 | 0.3974
Last 0.4380 | 0.4594 | 0.4470 | 0.4520
First 0.4434 | 0.4568 | 0.4386 | 0.4568
0.05 0.1 0.3 105 Last 0.5084 | 0.5204 | 0.4814 | 0.5118
0 0 05 | o5 First 0.5694 | 0.5926 | 0.5664 | 0.5926
’ Last 0.6410 | 0.6622 | 0.6228 | 0.6618
First 0.5098 | 0.5238 | 0.5050 | 0.5238
0 0.25 105 105 Last 0.5662 | 0.5808 | 0.5454 | 0.5784
0 0.5 05 |1 First 0.8326 | 0.8360 | 0.8182 | 0.8360
’ Last 0.8948 | 0.9046 | 0.8780 | 0.8960
First 0.4098 | 0.4166 | 0.4146 | 0.4166
0 0.25 102505 Last 0.4756 | 0.4892 | 0.4650 | 0.4804
First 0.1786 | 0.1816 | 0.1872 | 0.1816
0 0.25 1025 0.25 Last 0.2074 | 0.2136 | 0.1978 | 0.2024
First 0.8512 | 0.8600 | 0.8320 | 0.8600
0.1 102 0.6 11 Last 0.9164 | 0.9256 | 0.8880 | 0.9160
First 0.2712 | 0.2816 | 0.2696 | 0.2816
0.251 025 105 0.5 Last 0.3032 | 0.3251 | 0.2860 | 0.3188
First 0.6684 | 0.6866 | 0.6640 | 0.6866
0 0-1 0.3 107 Last 0.7616 | 0.7644 | 0.7306 | 0.7590
First 0.3196 | 0.3240 | 0.3122 | 0.3240
0 0.05 1 0.1510.35 Last 0.3592 | 0.3716 | 0.3482 | 0.3632
First 0.4488 | 0.4580 | 0.4514 | 0.4580
0 015102 105 Last 0.5158 | 0.5260 | 0.4940 | 0.5178
0 0 01 |o6 First 0.5250 | 0.5336 | 0.5274 | 0.5336
’ Last 0.5922 | 0.6060 | 0.5850 | 0.6032
First 0.2468 | 0.2474 | 0.2496 | 0.2474
0 0 0.05 0.3 Last 0.2726 | 0.2874 | 0.2656 | 0.2782
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Table 6.14. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD = 12

1 75 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0546 | 0.0520 | 0.0516 | 0.0520
Last 0.0526 | 0.0526 | 0.0510 | 0.0536
First 0.1618 | 0.1620 | 0.1562 | 0.1620
0 0-1 02 103 Last 0.1738 | 0.1736 | 0.1672 | 0.1762
First 0.1624 | 0.1634 | 0.1622 | 0.1634
0 0 0-25 1 0.25 Last 0.1832 | 0.1866 | 0.1718 | 0.1942
First 0.1342 | 0.1408 | 0.1370 | 0.1408
0 0.125 ) 0.25 | 0.25 Last 0.1464 | 0.1498 | 0.1464 | 0.1527
0 0 0 0.5 First 0.2572 | 0.2666 | 0.2698 | 0.2666
Last 0.2908 | 0.2970 | 0.2894 | 0.3026
First 0.2664 | 0.2784 | 0.2700 | 0.2784
0.05 1 0.1 0.3 105 Last 0.3000 | 0.3066 | 0.2892 | 0.3162
0 0 05 | o5 First 0.3588 | 0.3836 | 0.3678 | 0.3836
' Last 0.4106 | 0.4280 | 0.4056 | 0.4332
First 0.3118 | 0.3210 | 0.3124 | 0.3210
0 0-25 105 105 Last 0.3508 | 0.3602 | 0.3414 | 0.3610
0 0.5 05 |1 First 0.6172 | 0.6408 | 0.6336 | 0.6408
' Last 0.6808 | 0.6940 | 0.6858 | 0.6960
First 0.2582 | 0.2680 | 0.2608 | 0.2680
0 0.25 0.25 | 0.5 Last 0.2942 | 0.3036 | 0.2922 | 0.3122
First 0.1298 | 0.1346 | 0.1362 | 0.1346
0 0.25 0.25 | 0.25 Last 0.1420 | 0.1452 | 0.1392 | 0.1644
First 0.6262 | 0.6530 | 0.6336 | 0.6530
0-1 102 06 11 Last 0.7018 | 0.7220 | 0.6946 | 0.7240
First 0.1612 | 0.1630 | 0.1550 | 0.1630
0251025 1 05 105 Last 0.1808 | 0.1876 | 0.1702 | 0.1891
First 0.4402 | 0.4616 | 0.4522 | 0.4616
0 0-1 0.3 107 Last 0.4940 | 0.5030 | 0.4940 | 0.5156
First 0.1924 | 0.1914 | 0.1904 | 0.1914
0 0.05 1 0.15 ) 0.35 Last 0.2092 | 0.2166 | 0.2046 | 0.2256
First 0.2692 | 0.2782 | 0.2810 | 0.2782
0 0-15 102 105 Last 0.3020 | 0.3106 | 0.2984 | 0.3194
0 0 01 |06 First 0.3366 | 0.3534 | 0.3574 | 0.3534
' Last 0.3912 | 0.4092 | 0.4030 | 0.4127
First 0.1512 | 0.1470 | 0.1476 | 0.1470
0 0 0.051 0.3 Last 0.1742 | 0.1752 | 0.1644 | 0.1788
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6.3. Five Treatments

For the mixed design with 1 missing observation per block, the standardized first for MJT
and Alvo performed better than the other test when RCBD and BIBD had 10 and 20 or 20 and 30
blocks respectively. Standardized last for MJT performed better in only one instance, that is when
10 and 10 blocks for RCBD and BIBD respectively. Standardized last for Alvo performed better

here in most of the cases.
Table 6.15. Test Which Performed Best for 5 Treatment with 1 Missing

RCBD | BIBD | JT | MJT SJT | Alvo

10 10 Last v

10 20 First v First v
10 30 Last v~
20 10 Last v
20 20 Last v~
20 30 First v~ First v
30 10 Last v
30 20 Last v
30 30 Last v

For the mixed design with 2 missing observations per block, the standardized last for Alvo

outperformed the rest of the tests.

Table 6.16. Test Which Performed Best for 5 Treatment with 2 Missing

RCBD | BIBD | JT | MJT | SJT | Alvo

10 10 Last v
10 20 Last v
10 30 Last v*
20 10 Last v/
20 20 Last v/
20 30 Last v/
30 10 Last v
30 20 Last v~
30 30 Last v*

When there were 3 missing observations per block, standardized last for Alvo outperformed
the other test except when the number of blocks were 10 and 10 for RCBD and BIBD respectively,
in which standardized last for JT outperformed the other tests. Below, are some few tables from

the simulation. The rest of the tables can be found in Appendix B.
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Table 6.17. Test Which Performed Best for 5 Treatment with 3 Missing

RCBD | BIBD | JT MJT | SJT | Alvo
10 10 Last v

10 20 Last v
10 30 Last v~
20 10 Last v~
20 20 Last v~
20 30 Last v~
30 10 Last v
30 20 Last v
30 30 Last v
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Table 6.18. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0522 | 0.0516 | 0.0512 | 0.0516

Last 0.0498 | 0.0564 | 0.0530 | 0.0556
T o o e A
o o oo [ Jamaroms s
- - - ) i 0.2892 | 0.3014 | 0.3063 | 0.3014

Last 0.2746 | 0.3056 | 0.3052 | 0.3012
o o o Jeus eas |ER— TR o | o1ios [orra
0o Joas o [0 S| rion oot o0 |02
0 oo 005 03 03 |r i oo o0 021 |02
005 |02 |03 |04 |05 | i T o s |05
0 0 0 0.25 | 0.5 E;r:: géggi 8:11:2533 giﬁgg 8:332121
o o |0 Joss e |00 090 03Tz 0308
o o Joas 035 05\ oo | 0mss | 010
0025|025 035 025 | g0y oo o1sia |00
0 |0a25 0425 | 0125 | 05 |7t o't o 1452 | 01410
00425 | 0125 | 0125 | 0125 |r 8o opos | 0090k | 0089
0125 | 0125 | 0125 | 025 | 025 |To 8 Gooeito'tTaw |0 T0s0 [0
o o JoJor e e T foer | oosr 00
o o o Joz lor (= 05344 [ 05812 | 05640 05752
o o1 Jo1 Jos oo |0 Fosen | 0508t | 089
o Jou Jos Joa o4 [ 100 oS | 03506 0060
o Joos o2 Joa Jod RS o oo 0w 0T
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Table 6.19. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; . ) First 0.0490 | 0.0472 | 0.0493 | 0.0472
Last 0.0452 | 0.0510 | 0.0492 | 0.0488
A e
- - - ) [t 0.4688 | 0.4922 | 0.5064 | 0.4922
Last 0.4450 | 0.5016 | 0.5038 | 0.4970
o lo o Joas|oas [T 0284503770 03006 | 0.309
0 o Joi o e |1 05750 0174 |0 3508 | 54056
0 oo 005 (03 03 | 01206 04654 | 0.4148 | 5,460
005 02 03 o4 o5 |1 0 60110 6355 | 0.6005 | 0,635
o o |o |o2 |05 E;r:tt 82??2 8;882 8:223;1 8;8(1)2
o Jo o Joss fess [En 57 05844 05556 | 05500
o Jo Jozs [oxs o5 [ 0680007220 |0 6054 | 07205
0 loaz|0x [0z o2 [T 09550 | 0-3708 | 0-3004 | 03185
0 0425 0125 | 0125 | 025 (1 59295 09548 | 09514 | 52654
0 0425 0125 | 0125 | 0125 (T 01080 01538 | 01184 | 51108
0125 | 0125 | 0125 | 025 | 025 ([ 01570 015 0795 01510
o o o Jor jes | 03208 03852 | 03446 | 03476
0 0 0 0.2 |07 f:sstt 82328 8:2261;421 8:2323 giggi
o Jo1r Jox Jos ae [ 05565 | 0.5540 | 0.5580 | 0:8502
o Jo1 Jos [oa [ou [ 05855 | 0.6250 | 05046 | 0,655
0 |oos 02 |04 |04 (7 062200 6604 |0 6276 | 0,660
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Table 6.20. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 10

i i 113 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0522 | 0.0494 | 0.0470 | 0.0404
Last 0.0490 | 0.0516 | 0.0470 | 0.0512
O e e e e e
- - - ) |t 0.2244 | 0.2316 | 0.2376 | 0.2316
Last 0.2128 | 0.2304 | 0.2332 | 0.2334
0 0 0 0.125 | 0.25 E:SS: 8:13[2)2 giiéii giﬁgﬁ 8:145133
0 o Joi o e |1 01557 | 0.1806 | 0.1686 | 07762
0 o5 (oo |03 o3 [ OIS11 09072 [ 0.1960 | 5.50%0
005 02 03 o4 o5 |1 09508 09566 | 0,974 | 5.7706
0 0 0 0.25 | 0.5 E;r:tt 8:2823 ggéig 8:2(1);3 ggégg
o Jo o Joss fess [En 05505 09616 | 09514 | 0.5600
o Jo Jox Jozs (a5 [ 09006 | 0.3244 | 0.5705 | 53756
0 oz |02 |02 |0 [T 01258 01445 | 01352 | 0106
0012|0125 0425|025 | 01068 01258 01200 01596
0 0125|0125 | 0425 | 0125 [ 05718 0,058 | 0.0818 | 00818
0125 | 0125 | 0425 | 025 | 025 [ 00508 00058 | 0,088 | 0.0914
o o o for Jos pP 01435 01648 01564 0156
0 0 0 0.2 |07 f:sstt gggig 8:3(1)(5;2 8:1883 8:38(732
o Jor o1 Jos oo [En 0445004063 | 04608 | 0,450
o Jor oz oa Joa [En 2106 09767 | 0.9604 | 0.97%0
0 |oos 02 |04 |04 (7 09650012097 | 0.9803 | 5.9006
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Table 6.21. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0566 | 0.0508 | 0.0498 | 0.0508

Last 0.0558 | 0.0534 | 0.0463 | 0.0506
T o o e s
O e e i
- - - ) |t 0.3088 | 0.3254 | 0.3333 | 0.3254

Last 0.3118 | 0.3240 | 0.3236 | 0.3368
o o Jo Jons o [T EE [T [ OTe O
o o Joam o o | 0559 [ 05351 [ 0.2302 [0.2358
o Joos [oos [0 fos | 03655 o714 | 09500 | 05762
00 02 (03 [0 |05 | 03730 [ 03796 [ 53610 [ 03840
0 0 0 0.25 | 0.5 E;r:tt ij‘é?g giiigi 8:11;133 8:3222
o o To Jom [oss [ o3i57 (03514 03282 [ 03604
o o oz [ [os [T CTST [0 | 04 [ 0TS
o 015|035 [025 [0as [T o183 [0.1877 [0.1708 0.8
0o 012|012 025 (4 oT58 [ o-1507 | 0 1o54 [ 0154
0|01z | 0125 | 02 | 0125 | 006z [ 00011 G001z [ 00578
0125 | 0.125 | 0125 | 025|025 1 0TI [ 01136 | 01076 [ 010
o o Jo Jor Jes (e 02198 [ 02161 | 0.2078 [ 0.225%
0 0 0 0.2 |07 f:sstt 8?23?; 828?2 8222;2 82(1)23
o o1 Jor Jos Jos [T 06458 [ 06701 5461 [0.60%8
o o1 Jos ou [oa [F 03627 [ 03850 [ 0367 [ 0.3008
0 o5 02 o foa (o 03518 [0:3910 [ 0:3696 [ 0.3980
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Table 6.22. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
) ; ; ) ) First 0.0508 | 0.0524 | 0.0530 | 0.0524

Last 0.0542 | 0.0530 | 0.0540 | 0.0526
T e N o e e e
e e e
- - - ) [t 05000 | 0.5294 | 0.5410 | 0.5204

Last 0.5064 | 0.5260 | 0.5298 | 0.5332
o Jo o oz e [ 05760 03534 | 0.5148 | 0.3380
0 o ooz e [ 01252 | 04315 | 0.4020 | 0,450
0005 o0 |03 o3 710 | 0,457 0,454 | 0.4555
005 [0z 03 [0 o5 [ 06588 | 0.6620 | 0.6388 | 06740
0 0 0 025 | 0.5 E;r:tt 8;82?1 Szgi 8:233 8;3(7)2
o o Jo Joss [oss [T 57 061 05557 | 0,690
o Jo Jox Jozs (a5 [ 0T 07308 [ 07087 | 07614
o lows|ozs (o2 |0z |1 05365 03567 |0 5174 | 53408
0 0125|0125 | 0425 | 025 | Go171 | 5:5556 | 03450 | 02565
0 0125|0125 | 025 | 025 [T 01018 01376 [ 0.1307 | 01480
0125 | 0125 | 0425 | 025 | 025 [ 01552 01864 0,176 | 01956
o o |o |o1 |03 E;":tt 8?2:152 82@7;28 8:2?% 83;318
o o o Joz lor (= 5171 | 05485 | 05514 05615
o Jor Jor Jos [os [P 05001 015027 | 05784 | 5,078
o o1 Jos [oa aa [ 0615006850 | 0.6968 | 0.6708
R O L 06850 | 0:6960 | 0.6580 | 07065
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Table 6.23. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 20

i i 113 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0504 | 0.0510 | 0.0502 | 0.0510
Last 0.0518 | 0.0514 | 0.0488 | 0.0508
O e e A e e
- - - ) |t 0.2433 | 0.2608 | 0.2604 | 0.2603
Last 0.2482 | 0.2552 | 0.2548 | 0.2706
0 0 0 0.125 | 0.25 E:SS: 8:31512 8:1323 8:1;132 8145122
0 o oas |0z o2 (1 01511 01506 01766 | 01088
0 oo 005 (03 03 | 01952 09026 0,197 | 5.5050
005 02 03 o4 o5 |1 05728 09760 | 0.9617 | 55558
0 0 0 0.25 | 0.5 E;r:tt 8;;; gggii 8:2?% 83322
o To o Jom o [ 09628 09714 | 0.9508 | 0.5856
o Jo Jox Jozs (a5 [ 05568 03586 | 0.3767 | 0.3560
0 oz |02 |02 |0 [T 01598 01540 01482 0160
0012|0125 0425|025 | 0178 01556 01955 01506
0 0125|0125 | 0425 | 0125 [ 0000 | 5,087 | 0,054 | 0.0855
0125 | 0125 | 0425 | 025 | 025 [T 1078 0,109 | 0,094 | 5.1000
o oo Jor e | G105 01678 [ 0.1654 | 01674
0 0 0 0.2 |07 f:sstt 8:3223 8:3222 gjgii 8:3?22
o Jor o1 Jos oo [En 0454504960 | 0.4658 | 05052
o lor oz oa o [ 55700 09014 | 0.9758 | 05008
0 |oos 02 |04 |04 (7 05056 | 0.3T15 | 0.2068 | 0.3965
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Table 6.24. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0476 | 0.0466 | 0.0460 | 0.0466

Last 0.0466 | 0.0424 | 0.0440 | 0.0438
T o o e AR A
R e e i
- - - ) i 0.4438 | 0.4636 | 0.4694 | 0.4636

Last 0.4914 | 0.4846 | 0.5026 | 0.5056
I R e L s
o o Joas|oas [0 |EO e e o (09108
o |oos [o0s 03 |03 oo e | 0 seez 0408
005 02 |03 |04 |05 |0 e p o o5
0 0 0 025 | 0.5 E;r:tt 8221113 ggiig 8:2222 ggiig
R N e - e
R N e i
o Joas 025 025|035 TR\ GRT T o560 0950
0 |oas | 025 | 0135 | 025 | e 0 7rod [ D7
0 |0azs | 0125 | 0125 | 0125 | ' Tous | o080 01156
0125 | 0.125 | 0125 | 025 | 025 |8 o oI 01510 01507
o o o Jer e e o o [0
0 0 0 0.2 |07 f:sstt 8;222 823?2 8:2332 82222
o o1 Jo1 Jos |05 I GSei oS | 0sm0 05T
I N e L
o Joos Jo2 Joa o4 5o oo fosrz [Dezs
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Table 6.25. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0538 | 0.0558 | 0.0532 | 0.0558
Last 0.0522 | 0.0482 | 0.0492 | 0.0512
N e e
O ) e e =
- - - ) i 0.6856 | 0.7106 | 0.7288 | 0.7196
Last 07588 | 0.7576 | 0.7730 | 0.7738
o Jo o oz e [ 05165 T0.5T1S | 0.50%8 | 05758
0 o ooz e [ 06484 | 5,638 | 0.6166 | 0.6555
0 o5 (oo |03 o3 [ 07195 07167 | 0,708 | 0.7354
005 [0z 03 [0 o5 [ 05812 05700 | 0,567 | 08508
0 0 0 025 | 0.5 E;r:tt 822?8 833(2)2 8:224112 833?2
o Jo o Joss (o [ 0515 055 05760 | 05608
o Jo Jox Jozs (a5 [ 35308 09276 | 0.9914 | 5,938
0 lows|ozs [0 e [N 05705 05008 0,507 | 0.5756
0 0425 0125 | 0125 | 025 (1 0509003768 | 0.3576 | 0.39%
00125 | 0425 | 0125 | 025 [ 01758 | 0,163 | 01645 | 01768
0125 | 0125 | 0425 | 025 | 025 [ 05052 09538 | 0.9565 | 0.9710
o Jo o o e [ 573 05700 0,508 | 05504
0 0 0 0.2 |07 f:sstt 83228 ggggg 82352@ ggggg
o Jo1r Jox Jos ae [ 09508 09007 | 5,987 | 5.997%
o lor oz oa o [ 05515 05658 |0 5515 | 0,872
0 |oos 02 |04 |04 (7 09008 05055 | 0.550% | 0.9706
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Table 6.26. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ; ; ) ) First 0.0464 | 0.0496 | 0.0522 | 0.0496
Last 0.0504 | 0.0440 | 0.0442 | 0.0482
N e ey
D ey e e i
- - - ) i 0.3302 | 0.3476 | 0.3536 | 0.3476
Last 0.3786 | 0.3626 | 0.3778 | 0.3782
o o o Joaz e [ 02136 02058 | 02004 | 02173
0 o ows|ozs o (I 0575 09645 | 0.9564 | 5.7765
0 Joos [005 (03 o3 |1 05145 05000 05035 | 05768
005 |02 |03 |04 |05 ([ 04355 | 0.4300 | 0.4315 04404
0 0 0 0.25 | 0.5 E;r:tt 8:1;%8 8:11233 gjggg gigggi
o Jo o Joss fess [En 03001 | 0.3051 | 03776 | 0407
o Jo Jozs [oxs o5 [ 0405404076 | 04032 | 05186
0 oz |02 |02 |0 [T 03202 | 02152 | 09732 | 02250
0 0425 0125 | 0125 | 025 (1 0168 0155 [ 01648 | 01675
0 0125|0125 | 0425 | 0125 [ 01035 00070 | 0.1016 | 51072
0125 | 0125 | 0125 | 025 | 025 ([ 01451 0135 01360 01454
o o o Jor jes | 0218 09330 | 02308 | 02106
0 0 0 0.2 |07 f:sstt 82235 ggigg 8:2%3 82222
o Jor o1 Jos oo [En 0735007350 | 0.7T04 | 074
o o1 Jos Joa foa [ 04462 04432 | 0-4395 | 0454
0 Joos [0z o4 foa [T 04662 | 0.4630 | 04528 | 04764
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6.4. Three Treatments Plus Alvo

The results was exactly the same results for three treatments mixed design (RCBD +
BIBD (1 missing observation)). In addition the power values for Alvo (Alvo) were reported. The
summarized table blow shows which test performed best under different block combinations. The

powers for Alvo test statistics was the same as standardized last test statistics for Alvo.

Table 6.27. Test Which Performed Best for Three Treatment with 1 Missing

RCBD | BIBD | JT MJT SJT | Alvo Alvo
6 6 Last v/ | v/

6 12 Last v

6 18 First v/ First

12 6 Last v~

12 12 Last v | Vv
12 18 First v First v

18 6 Last v/

18 12 Last v~

18 18 First v First v

6.5. Four Treatments Plus Alvo

The RCBD design, BIBD design with 1 missing observation (BIBD1), and BIBD design
with 2 missing observations (BIBD2) were merged together and the powers for the eight proposed
tests together with the Alvo test were estimated. Below, is the table for the summarized power
comparison. We noted that, the standardized last Alvo and Alvo test outperformed the other test
when there were equal number of blocks for RCBD and BIBD or when there were more incomplete
blocks. When there were more complete block, the standardized last for MJT outperformed the

other tests.

Table 6.28. Summarized Power Comparison for Four Treatments Mixed Design
(RCBD + BIBD1 + BIBD2)

RCBD | BIBD1 | BIBD2 | JT | MJT SJT | Alvo Alvo
6 6 6 Last v | Vv

6 6 12 Last v~

6 18 18 Last v | v
12 6 6 Last v | v/
24 12 12 Last v/ | V7
18 6 12 Last v | V7
24 6 6 Last v/

24 12 6 Last v~

24 6 12 Last v*
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6.6. Five Treatments Plus Alvo

In this mixed design, we combined the four different designs, namely RCBD, BIBD1, BIBD2,
and BIBD3. We found out that, the standardized last for Alvo and Alvo test outperformed the
other tests in all the different cases considered. However, there were instances where the power for
the standardized last test statistics for MJT were closer to the standardized last for Alvo and the

Alvo.

Table 6.29. Summarized Power Comparison for Five Treatments Mixed Design
(RCBD + BIBD1 + BIBD2 + BIBD3)

RCBD | BIBD1 | BIBD2 | BIBD3 | JT | MJT | SJT | Alvo Alvo
10 10 10 10 Last v | v/
10 20 20 20 Last v | v/
20 10 20 30 Last v | v/
30 10 10 10 Last v | v/
60 20 20 20 Last v | v/
40 10 10 10 Last v | v/
60 10 10 10 Last v | v
60 10 20 10 Last v | V7

The individual tables for these summarized tables can be found in Appendix C.
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7. DISCUSSIONS AND CONCLUSIONS

There were situations in which some tests performed better than the other test due to the
number of blocks present in each of the two individual designs. For three treatment mixed designs
with 1 missing in BIBD, SJT didn’t perform well in any of the cases. Standardized first for MJT
and Alvo performed better when the number blocks in BIBD was 18, however standardized last
for MJT and Alvo performed better when the was equal blocks with the number of blocks being
less than 18. Overall standardized last for Alvo outperformed the other test when the number of
treatments starts to increase as well as increasing the number of missing observations per block.
Also one interesting fact noted in this simulation, is that, the power for the standardized first for
MJT and Alvo were the same throughout the simulation. The standardized test statistics for Alvo
and MJT were also the same for the individual designs, namely; RCBD and BIBD, but for the
mixed design, only the standardized first were the same while the standardized last were different.

When the data for all the different designs were merged together under each treatments,
we noticed that, the Alvo had the same power as the standardized last for Alvo. In the case of the
three treatments the power comparisons for Table 6.1 and 6.29 were the same with the addition
of Alvo. However, for four treatments, which was a mixture of RCBD, BIBD1 and BIBD2, the
standardized last for MJT, the standardized last for Alvo, and the Alvo outperformed the other
tests. Standardized last for Alvo and Alvo outperformed the other tests when there more incomplete
blocks or equal number of blocks, whereas the standardized last for MJT outperformed the other
tests when there were more complete blocks. For five treatments, which was a combination of
RCBD, BIBD1, BIBD2, and BIBD3, the standardized last for Alvo and the Alvo outperformed
the other tests in each of the cases. This confirms the previous results that, as the number of
treatments increases the standardized last for Alvo outperforms the other tests.

As we noticed through the simulation that the standardized test statistics for MJT and
Alvo were the same when applied to each designs individually, then we can use any of these designs
when we are dealing with any of these designs individually (say, BIBD only or RCBD only), but
care must be taken in the case of BIBD, that is, all the dataset for the BIBD must have the same

number of observations missing per block.
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7.1. Recommendations
7.1.1. Mixed Design for Two Designs
7.1.1.1. Three Treatments

When there is equal number for blocks for RCBD and BIBD with the number of blocks
being less than 18, then use the standardized last for Alvo and Alvo. When the number of blocks for
BIBD is 18 or more blocks for the mixed design then it is better to use standardized first for MJT
and standardized first for Alvo. When there is more block in the RCBD, then use the standardized
last for MJT. However, if there are more than 12 blocks in RCBD and less than 6 blocks in BIBD
then use Standardized last for JT.
7.1.1.2. Four Treatments

For four treatment mixed design with 1 missing observations for BIBD, when there is
between 12 blocks in the BIBD, it is better to use the standardized last for Alvo and Alvo. When
there are more than 12 blocks for BIBD with 12 or more blocks for RCBD, use the standardized
last for MJT. Also, if there is equal number of blocks with 6 or less blocks then use the standardized
last for MJT. Use standardized first for MJT and standardized first for Alvo when we have a block
size ratio of 1 is to 3 or vice versa for RCBD and BIBD respectively.

For four treatments mixed design with 2 missing observations for BIBD, when we have the
ratio of blocks sizes of 1:2 or vice versa use standardized last for MJT. Use standardized last for JT
when there is a total block size of 24 with each block size for RBCD and BIBD being 6 and 18 or
12 and 12 respectively. For block size of 12 or more for RCBD with a block size of 18 or more for
BIBD use Standardized last for Alvo and Alvo. When there are 18 or more blocks in the RCBD
design, then use the standardized last for Alvo and the Alvo.
7.1.1.3. Five Treatments

For five treatment mixed design with 1 missing observation for BIBD with equal number of
blocks of size 10 for RCBD and BIDB use standardized last for MJT. When there are more blocks
in BIBD than RCBD with block difference of 10 use standardized first for MJT and standardized
first for Alvo. For any number of block combination other than the above, use standardized last

for Alvo and Alvo.
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For five treatments mixed design with two missing observations for BIBD use standardized
last for Alvo or Alvo. For five treatments with three missing observations per block, use standard-
ized last for Alvo and Alvo in all cases except in one case where we have to use standardized last
for JT for equal number of blocks of size 10.

7.1.2. For Mixed Design with More Than Two Designs
7.1.2.1. Four Treatments

For four treatment mixed design with 1 and 2 missing observations for BIBD use standard-
ized last for MJT when there are more blocks in RCBD than the combined number of block for
the two BIBD designs. When there is equal number of blocks between RCBD and BIBD, then use
standardized last for Alvo and Alvo. When there are more blocks in the BIBD (two BIBD designs
combined) than RCBD, then use standardized last for Alvo and Alvo except, use standardized last
for JT when we have a block size of 6 for RCBD, 6 for BIBD with 1 missing, and 12 for BIBD with
two missing.
7.1.2.2. Five Treatments

For five treatments mixed design with 1 missing observation for BIBD, 2 missing observation
for BIBD and 3 missing observation for BIBD, use standardized last for Alvo and Alvo.

Overall although it is easier to use the Alvo for a mixed design, but as we have seen from
the results of the study it does not always given us the best power. So in certain cases it will be
better to use the one of the new tests proposed in this paper. When you have a BIBD design use
standardized last for MJT because it will be easier to calculate than using the Alvo’s method.

A future study may be conducted to investigate the powers for larger number of treatments
( more the five treatments) and a larger number of blocks for each design. Also, we could compare

the power of using the MJT test against Durbin’s test for a BIBD design.
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APPENDIX A. EXPECTED VALUES AND VARIANCES

Table A.1. Three Treatments, RCBD

Trtl | Trt2 | Tet3 | Ugio | Ugis | Uges | JT MJT | SJT
1 2 3 1 1 1 3 4 6
1 3 2 1 1 0 2 3 b
2 1 3 0 1 1 2 3 5
2 3 1 1 0 0 1 1 1
3 1 2 0 0 1 1 1 1
3 2 1 0 0 0 0 0 0
Sum | 9 12 18
7 1.5 2 3
o2 10917 | 2 5.667

Table A.2. Three Treatments, BIBD Treatment 1 Missing

Trtl | Trt2 | Trt3 | Ugia | Ugiz | Ugos | JT MJT | SJT

1 2 0 0 1 1 1 1
2 1 0 0 0 0 0 0
Sum | 1 1 1

L 0.5 |05 0.5
o? 025 0.25 | 0.25

Table A.3. Three Treatments, BIBD Treatment 2 Missing

Trtl Trt2 Trt3 Ua12 Ualg Uagg JT MJT SJT

1 . 2 0 1 0 1 2 4

1 . 1 0 0 0 0 0 0
Sum | 1 2 4
7 0.5 1 2
o2 10251 4

Table A.4. Three Treatments, BIBD Treatment 3 Missing

Trtl Trt2 Trt3 Ualg Ualg Uagg JT MJT SJT

1 2 . 1 0 0 1 1 1
1 1 . 0 0 0 0 0 0
Sum | 1 1 1

7 0.5 |05 0.5
o? 025 0.25 |0.25
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Table A.5. Four Treatments, RCBD

20
19
19
15
15
14
19
18
15

11

15

14

240
10

MJT | SJT

10

120

JT

2.167 | 8.333 | 45

Uasa

Sum | 72

0_2

Ua24

Ua2s3

Ua14

Ua13

Uar2

Trt2 | Trt3 | Trt4

Trtl

Table A.6. Four Treatments, BIBD Treatment 1 Missing

18

5.667

MJT | SJT

12

JT

1.5

0.917 | 2

Ua34

Sum | 9

0.2

Ua24

Ua23

Ua14

Ua13

Uar2

Trt2 | Trt3 | Trt4

Trtl
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Table A.7. Four Treatments, BIBD Treatment 2 Missing

Trtl | Trt2 | Trt3 | Trtd | Ugiz | Ua1s | Uata | Ua2s | Usoa | Ugsza | JT MJT | SJT
1 2 3 0 1 1 0 0 1 3 6 14
1 3 2 1 1 0 0 0 0 2 5 13
2 1 3 0 0 1 0 0 1 2 4 10
2 3 1 0 1 0 0 0 0 1 2 4
3 1 2 0 0 0 0 0 1 1 1 1
3 2 1 0 0 0 0 0 0 0 0 0
Sum | 9 18 42
7 1.5 3 7
o2 0.917 | 4.667 | 31.333

Table A.8. Four Treatments, BIBD Treatment 3 Missing

Trtl | Trt2 | Trt3 | Trtd | Ugio | Usis | Uata | U2 | Usos | Ugzs | JT MJT | SJT

1 2 3 1 0 1 0 1 0 3 6 14

1 3 2 1 0 1 0 0 0 2 4 10

2 1 3 0 0 1 0 1 0 2 5 13

2 3 1 1 1 0 0 0 0 1 1 1

3 1 2 0 0 0 0 1 0 1 2 4

3 2 1 0 0 0 0 0 0 0 0 0
Sum | 9 18 42
u 1.5 3 7
o? [ 0.917 | 4.667 | 31.333

Table A.9. Four Treatments, BIBD Treatment 4 Missing

Trtl | Trt2 | Trt3 | Trtd | Ugio | U1z | Ua1sa | Ua2s | Ug2a | Ugzs | JT MJT | SJT
1 2 3 1 1 0 1 0 0 3 4 6
1 3 2 1 1 0 0 0 0 2 3 5
2 1 3 0 1 0 1 0 0 2 3 )
2 3 1 1 0 0 0 0 0 1 1 1
3 1 2 0 0 0 1 0 0 1 1 1
3 2 1 0 0 0 0 0 0 0 0 0
Sum | 9 12 18
W 1.5 2 3
o2 10917 |2 5.667
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Table A.10. Four Treatments, BIBD Treatment 1 & 2 Missing

Trel | Trt2 | Trt3 | Trtd | Ugio | Uats | Ua1a | Uaos | Ua2a | Ugss | JT | MJT | SJT
1 2 0 0 0 0 0 1 1 1 1
2 1 0 0 0 0 0 0 0 0 0
Sum | 1 1 1

@ |05 |05 |05

o? 0251025 [0.25

Table A.11. Four Treatments, BIBD Treatment 1 & 3 Missing

Trtl | Trt2 | Tet3 | Trtd | Ugio | Uais | Uata | U2z | Ugos | Ugzs | JT MJT | SJT
1 . 2 0 1 0 0 0 0 1 2 4
2 . 1 0 0 0 0 0 0 0 0 0
Sum | 1 2 4
0] 0.5 1 2
o2 10251 4

Table A.12. Four Treatments, BIBD Treatment 1 & 4 Missing

Trtl Trt2 Trt3 Trt4 Ua12 Ua13 Ua14 Uagg Ua24 Ua34 JT MJT SJT
1 2 . 0 0 0 1 0 0 1 1 1
2 1 . 0 0 0 0 0 0 0 0 0
Sum | 1 1 1

@ |05 |05 |05

o? 0251025 [0.25

Table A.13. Four Treatments, BIBD Treatment 2 & 3 Missing

Trtl Trt2 Trt3 Trt4 Ua12 Ualg Ua14 Ua23 Ua24 Ua34 JT MJT SJT

1 . . 2 0 0 1 0 0 0 1 3 9

2 . . 1 0 0 0 0 0 0 0 0 0
Sum | 1 3 9

@ |05 |15 |45

o2 0.25 | 2.25 | 20.25

Table A.14. Four Treatments, BIBD Treatment 2 & 4 Missing

Trtl Trt2 Trt3 Trt4 Ua12 Ua13 Ua14 Ua23 Ua24 Ua34 JT MJT SJT
1 . 2 . 0 1 0 0 0 0 1 2 4
2 . 1 . 0 0 0 0 0 0 0 0 0
Sum | 1 2 4
n 0.5 1 2
o2 10251 4
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Table A.15. Four Treatments, BIBD Treatment 3 & 4 Missing

= Yo
—~ 2N
n e =]=]
H 0
= 01
= — S|
0
=~ 109N
) (=)=
3 £
3 =} ~
) »mn|3|b

Ua24

Ua2s

Ua14

Ua13

Ua12

Trt2 | Trt3 | Trt4

Trtl

Table A.16. Five Treatments, RCBD

50
49

49

45

45

44
49

48

45

36
41

35

45

39
44
35

32

31

36
35

35

31

31

30
49

48

48

44
44

43

45

44
36

20
19
19
17
17
16
19
18
17
14
15
13
17
15
16
13
12
11

14
13
13
11
11

10
19
18
18
16
16
15

17
16

14

JT | MJT | SJT

10

Ua45

Ua35

Uasa

Ua25

Ua24

Ua2s

Uats

Uar4

Ua13

Ua12
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Table A.17. Five Treatments, RCBD (continued)

20
32

19
41

35

35

19
23
15
32

31

26
15
49

45

44
39
28
35

27
44
43

35

19
31

18
32

19
31

15

23
15
22
11

36
28

35

10
12

15
13
13

12
11
10

19
17
16
15
12
13
11
16
15
13

11

12

11

14
12
13

JT | MJT | SJT

Uass

Ua35

Ua34

Ua25

Ua24

Ua2s

Uats

Ua14

Ua13

Ua12
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Table A.18. Five Treatments, RCBD (Continued)

24
19
18
35

27
31

15
15

31

18
30

14

20
19
19
15
15
14
19
18
15

11

15

14

10

13
11
11

11

10

10

JT | MJT | SJT

Uass

Uaz | Uaia | Uais | Ua2s | Ua2s | Ua2s | Uazsa | Uass

Ua12
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Table A.19. Five Treatments, RCBD (Continued)

3000
25

217.33

MJT | SJT

1200
10

JT

4.17 | 25

Uass

Sum | 600

0,2

Uaiz | Uata | Uats | Ua23 | Ua24 | Ua2s | Uazsa | Uass

Uar2

Table A.20. Five Treatments, BIBD Treatment 1 Missing

20
19
19
15
15
14
19
18
15

11

15

14

240
10

MJT | SJT

10

120

JT

2.167 | 8.333 | 45

Ua45

Sum | 72

0.2

Uata | Uais | Ua23 | Ua24 | Ua2s | Uaza | Uass

Ua13

Ua12
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Table A.21. Five Treatments, BIBD Treatment 2 Missing

35

34
34
30
30
29
31

30
25
14
21

13
22

14
21

10

420

17.5

144.58

MJT | SJT

13
12
12
10
10

11
10

156
6.5

14.58

JT

2.17

Uass

Sum | 72

0.2

Uaiz | Uaia | Uats | Ua23 | Ua24 | Ua2s | Uass | Uass

Ua12
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Table A.22. Five Treatments, BIBD Treatment 3 Missing

40

39
36
30
27
26
39
38
27
14
18
10
30
22
26

13

14
13
10

480
20

173

MJT | SJT

14
13
12
10

13
12

10

168

16.67

JT

2.167

Uass

Sum | 72

0.2

Uata | Uats | Ua23 | Ua24 | Ua2s | Uazsa | Uass

Ua13

Ua12
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Table A.23. Five Treatments, BIBD Treatment 4 Missing

35

31

34
22
25
21

34
30
30

21

30

14
29

14
10
13

420

17.5

144.58

MJT | SJT
13

11
12

12

10
10

10

156
6.5

14.58

JT

2.17

Uass

Sum | 72

0.2

Uaiz | Uaia | Uats | Ua23 | Ua24 | Ua2s | Uass | Uass

Ua12
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Table A.24. Five Treatments, BIBD Treatment 5 Missing

20
19
19
15
15
14
19
18
15

11

15

14

240
10

MJT | SJT

10

120

JT

2.167 | 8.333 | 45

Uass

Sum | 72

0.2

Uata | Uats | Ua23 | Ua24 | Ua2s | Uazsa | Uass

Ua13

Ua12

Table A.25. Five Treatments, BIBD Treatment 1 & 2 Missing

18

5.667

MJT | SJT

12

JT

1.5

0.917 | 2

Ua45

Sum | 9

0.2

Uaiz | Uasia | Uais | Ua23 | Ua24 | Ua2s | Uaza | Uass

Uar2

121



Table A.26. Five Treatments, BIBD Treatment 1 & 3 Missing

Uat2 | Ua1s | Uara | Uais | Ua2s | Ua24 | Uas | Uasa | Uass | Uaas | JT MJT | SJT

0 0 0 0 0 1 1 0 0 1 3 6 14

0 0 0 0 0 1 1 0 0 0 2 5 13

0 0 0 0 0 0 1 0 0 1 2 4 10

0 0 0 0 0 1 0 0 0 0 1 2 4

0 0 0 0 0 0 0 0 0 1 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 18 42
7 1.5 3 7
o? 10.917 | 4.667 | 31.333

Table A.27. Five Treatments, BIBD Treatment 1 & 4 Missing

Uat2 | Ua1s | Ua1a | Uats | Ua2s | Ua24 | Ua2s | Uaza | Uass | Uass | JT MJT | SJT

0 0 0 0 1 0 1 0 1 0 3 6 14

0 0 0 0 1 0 1 0 0 0 2 4 10

0 0 0 0 0 0 1 0 1 0 2 5 13

0 0 0 0 1 0 0 0 0 0 1 1 1

0 0 0 0 0 0 0 0 1 0 1 2 4

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 18 42
u 1.5 3 7
o2 10917 | 4.667 | 31.333

Table A.28. Five Treatments, BIBD Treatment 1 & 5 Missing

Uar2 | Ua1s | Uara | Uais | Ua2s | Ua24 | Uaos | Uass | Uass | Ugas | JT MJT | SJT

0 0 0 0 1 1 0 1 0 0 3 4 6

0 0 0 0 1 1 0 0 0 0 2 3 5

0 0 0 0 0 1 0 1 0 0 2 3 5

0 0 0 0 1 0 0 0 0 0 1 1 1

0 0 0 0 0 0 0 1 0 0 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 12 18
I 1.5 2 3
o 10917 |2 5.667
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Table A.29. Five Treatments, BIBD Treatment 2 & 3 Missing

Ua12 | Ua1s | Uaia | Uais | Ua2s | Ua24 | Uaos | Uass | Uass | Uaas | JT MJT | SJT
0 0 1 1 0 0 0 0 0 1 3 8 26
0 0 1 1 0 0 0 0 0 0 2 7 25
0 0 0 1 0 0 0 0 0 1 2 5 17
0 0 1 0 0 0 0 0 0 0 1 3 9
0 0 0 0 0 0 0 0 0 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 24 78
[ 15 |4 13
o? 0.917 | 8.667 | 109.667

Table A.30. Five Treatments, BIBD Treatment 2 & 4 Missing

Uar2 | Ua1s | Ua1a | Uars | Ua2s | Ua2a | Ua2s | Uass | Uass | Ugas | JT MJT | SJT

0 1 0 1 0 0 0 0 1 0 3 8 24

0 1 0 1 0 0 0 0 0 0 2 6 20

0 0 0 1 0 0 0 0 1 0 2 6 20

0 1 0 0 0 0 0 0 0 0 1 2 4

0 0 0 0 0 0 0 0 1 0 1 2 4

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 24 72
w15 2
a2 10917 |8 90.667

Table A.31. Five Treatments, BIBD Treatment 2 & 5 Missing

Ua12 | Ua13 | Ua1a | Uats | Uaos | Ua2a | Uazs | Uasa | Uass | Uaas | JT MJT | SJT

0 1 1 0 0 0 0 1 0 0 3 6 14

0 1 1 0 0 0 0 0 0 0 2 5 13

0 0 1 0 0 0 0 1 0 0 2 4 10

0 1 0 0 0 0 0 0 0 0 1 2 4

0 0 0 0 0 0 0 1 0 0 1 1 1

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 18 42
I 1.5 3 7
o? 0.917 | 4.667 | 31.333
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Table A.32. Five Treatments, BIBD Treatment 3 & 4 Missing

Ua12 | Ua1s | Uaia | Uais | Ua2s | Ua24 | Uaos | Uass | Uass | Uaas | JT MJT | SJT
1 0 0 1 0 0 1 0 0 0 3 8 26
1 0 0 1 0 0 0 0 0 0 2 5 17
0 0 0 1 0 0 1 0 0 0 2 7 25
1 0 0 0 0 0 0 0 0 0 1 1 1
0 0 0 0 0 0 1 0 0 0 1 3 9
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 24 78
[ 15 |4 13
o2 ]0.917 | 8.667 | 109.667
Table A.33. Five Treatments, BIBD Treatment 3 & 5 Missing
Uat2 | Ua1s | Ua1a | Uats | Ua2s | Ua24 | Ua2s | Uaza | Uass | Uaas | JT MJT | SJT
1 0 1 0 0 1 0 0 0 0 3 6 14
1 0 1 0 0 0 0 0 0 0 2 4 10
0 0 1 0 0 1 0 0 0 0 2 5 13
1 0 0 0 0 0 0 0 0 0 1 1 1
0 0 0 0 0 1 0 0 0 0 1 2 4
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 18 42
7 1.5 3 7
o? 0.917 | 4.667 | 31.333
Table A.34. Five Treatments, BIBD Treatment 4 & 5 Missing
Uai2 | Uais | Uaia | Uais | Ua2s | Ua2sa | Ua2s | Uassa | Uass | Uaas | JT MJT | SJT
1 1 0 0 1 0 0 0 0 0 3 4 6
1 1 0 0 0 0 0 0 0 0 2 3 5
0 1 0 0 1 0 0 0 0 0 2 3 5
1 0 0 0 0 0 0 0 0 0 1 1 1
0 0 0 0 1 0 0 0 0 0 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 9 12 18
I 1.5 2 3
o2 10917 | 2 5.667
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Table A.35. Five Treatments, BIBD Treatment 1, 2, & 3 Missing

Uat2 | Ua13 | Uars | Uats | Uazs | Uaoa | Uazs | Uass | Uass | Uaas | JT | MIT [ SJT

0 0 0 0 0 0 0 0 0 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 1 1

@ |05 |05 |05

o? 0.25[0.25 | 0.25

Table A.36. Five Treatments, BIBD Treatment 1, 2, & 4 Missing

Uat2 | Uats | Uara | Uats | Unos | Uaoa | Uaos | Uasa | Uass | Uaas | JT | MIT | SIT

0 0 0 0 0 0 0 0 1 0 1 2 4

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 2 4
W 0.5 1 2
o2 [025]1 4

Table A.37. Five Treatments, BIBD Treatment 1, 2, & 5 Missing

Uat2 | Uats | Uara | Uats | Uaos | Uaoa | Uaos | Uasa | Uass | Uaas | JT | MIT | SIT

0 0 0 0 0 0 0 1 0 0 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 1 1

I 0.5 |05 0.5

o? 025 0.25 |0.25

Table A.38. Five Treatments, BIBD Treatment 1, 3, & 4 Missing

Uast2 | U1z | Ug1a | Uais | Ua2s | Ua2a | Ua2s | Uasa | Uass | Ugas | JT | MJT | SJT

0 0 0 0 0 0 1 0 0 0 1 3 9
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 3 9

7 0.5 | 1.5 4.5

o? 0.25 | 2.25 | 20.25

Table A.39. Five Treatments, BIBD Treatment 1, 3, & 5 Missing

Ua12 | Ua13 | Ua1a | Uats | Ua2s | Ua2a | Uazs | Uasa | Uass | Uaas | JT | MJT | SJT

0 0 0 0 0 1 0 0 0 0 1 2 4

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 2 4
7 0.5 1 2
o2 10251 4
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Table A.40. Five Treatments, BIBD Treatment 1, 4, & 5 Missing

Uat2 | Ua13 | Uars | Uats | Uazs | Uaoa | Uazs | Uass | Uass | Uaas | JT | MIT [ SJT

0 0 0 0 1 0 0 0 0 0 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 1 1

@ |05 |05 |05

o? 0.25[0.25 | 0.25

Table A.41. Five Treatments, BIBD Treatment 2, 3, & 4 Missing

Uat2 | Uats | Uara | Uats | Unos | Uaoa | Uaos | Uasa | Uass | Uaas | JT | MIT | SIT

0 0 0 1 0 0 0 0 0 0 1 4 16

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 4 16
v 105 |2 8
o2 0254 64

Table A.42. Five Treatments, BIBD Treatment 2, 3, & 5 Missing

Uat2 | U1z | Ug1a | Uais | Ua2s | Ug2a | Ua2s | Uasa | Uass | Ugas | JT | MJT | SJT

0 0 1 0 0 0 0 0 0 0 1 3 9
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 3 9

" 0.5 | 1.5 4.5

o? 0.25 | 2.25 | 20.25

Table A.43. Five Treatments, BIBD Treatment 2, 4, & 5 Missing

Ua12 | Ua13 | Ua1a | Uats | Ua2s | Ua2a | Uazs | Uasa | Uass | Uaas | JT | MJT | SJT

0 1 0 0 0 0 0 0 0 0 1 2 4

0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 2 4
7 0.5 1 2
o2 10251 4

Table A.44. Five Treatments, BIBD Treatment 3, 4, & 5 Missing

Uat2 | U1z | Ugia | Uais | Ua2s | Ug2a | Ua2s | Uasa | Uass | Ugas | JT | MJT | SJT

1 0 0 0 0 0 0 0 0 0 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0
Sum | 1 1 1

[ 05 |05 |05

o? 0.25]0.25 |0.25
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Three Treatments - JT RCBD

JTreBD = Ugi2 + Ug1z + Ug23
E(JTrcBp) = E(Uai2 + Ua1z + Ua23) = E(Ua12) + E(Ua13) + E(Uq23)

1 1 1 1 1 1
E(JTrcBD) = gz + gming + Snang = 5(1)(1) + 5(1)(1) + 5(1)(1)
3
E(JThopp) = 5 =15

Var(JTreep) = Var(Uaz + Uaiz + Ua23)
Var(JTrepp) = Var(Ugi2) + Var(Uzis) + Var(Uges) + 2Cov(Ugi2, Ugi3)
+2C0v(Ugi2, Ug2s) + 2Cov(Uqi3, Ugas)

1
nlng(nl + n3 + 1) + —

1 1
—ning(n1 +ng+ 1)+ — B

VCLT(JTRCBD) = 12 12

nans(ng +ng + 1)

1 1 1
+ 2 x 12n1n2n3 —2X Enlngng + 2 x En1n2n3

Var(JTaesn) = 5 (MM +1+ 1)+ (DA +1+ 1)+ (DA +1+1)
12 % S (1)(1)(1) =2 x s (1)(1)(1) +2 x = (1)(1)(1)

12 12 12
11
VCLT(JTRCBD) = E ~ 0.9167

Three Treatments - MJT RCBD

MJTreBD = Ua12 + 2Ua13 + Usg23

E(MJTrcBD) = E(Ua12 +2Uq13 + Ua23) = E(Uqai12) + 2E(Uq13) + E(Uq23)
1 1 1 1 1
E(MJTRCBD) = fmng + 2 x 277,177,3 + 2712713 2(1)(1) + 2 % 5(1)(1) + 5(1)(1)
E(MJTrepp) =
Var(MJTreBp) = Va?“( a12 + 2Uq13 + Ug23)
VCLT(MJTRCBD) =Var ( a12) + 4VaT(Ua13) + V(IT(UQQS) + 4COU(Ua12, Ualg)

+2Cov(Ugi2, Ug23) + 4Cov(Ugi3, Ug23)

1 1
Var(MJTrepp) = —nina(n1 +n2+ 1) +4 x —nyns(ny +ns + 1) +

— 1
B 12 nzng(nQ +n3 + )

12

1 1 1
+4 x 2n1n2n3 —2 X 12711712713 +4 x Enlngng

SO 1H1) 4 4% SO+ 1+ 1)+ (A1 +1+1)

Fax S MD1) ~2 % M) +4x (1))
Var(MJTreBp) = 2

Var(MJTroBp) =
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Three Treatments - SJT RCBD

SJTreep = Ugi2 + 4Uq13 + Ug2s

E(SJTrcBp) = E(Ua12 + 4Uq13 + Uq23) = E(Uq12) + 4E(Ug13) + E(Uq23)
1 1 1 1 1
E(SJTRCBD) *nlng +4 x 2n1n3 + 27”&27”&3 = 5(1)(1) +4 x 5(1)(1) + 5(1)(1)
E(SJTrcBD) =
Var(SJTrep) = Va?“( w12 + 4Uq13 + Uyo3)
Va’l“(SJTRCBD) =Var ( a12) + 16V(l7“( a13) + Var( a23) + SCO’U(Ualg, Ualg)
+2C0v(Uq12, Ua23) + 8Cov(Ua13, Ua23)

1 1
—nmg(nl + no + 1) + 16 x —nlng(m + n3g + 1) + ngng(ng + n3 + 1)

VGT(SJTRCBD) = 12 12

12

1 1 1
+ 8 x 12n1n2n3 —2 X ﬁnlngng + 8 x ﬁnlngng

ST 4116 x MDA+ +1)+

£8 5 ((1)(1) ~2 % (WD) +8 x - (1)(1)(1)

68
VaT(SJTRCBD) = E /2 5.6667

Var(SJTreBp) = —OMA+1+1)

Three Treatments with 1 Missing - JT BIBD

JTp1Bp = Ua12 + Ua13 + Ua2s
E(JTgiep) = E(Ua12) + E(Ua13) + E(Ua23)
Var(JTrepp) = Var(Uai2) + Var(Uazis) + Var(Uges) + 2Cov(Ugi2, Ugis)
+2C0v(Uq12, Ua23) + 2C0ov(Uq13, Ua23)
When treatment 1 is missing.

JTBrBp = Ua23

1 1 1

E(JTB[BD) = E(Ua23) = §n2n3 = 5(1)(1) = 5
1 1 3 1
T — . - H=—0OM1+14+1)=-—==-=
Var(JTerpp) = Var(Uas) = 12712713(722‘1‘%34- ) = 12( (D1 +1+1) 19 1

When treatment 2 is missing.

JTsrep = U3

1 1 1
E(JTB[BD) == E(Ualg) == 5711713 == 5(1)(1) == 5

1
VCL’I“(JTB[BD) = Va’l”(Ualg) Enlng(nl +ns + 1) 12

When treatment 3 is missing.

JTBrBp = Uq12
1 1

E(JTgipp) = E(Ua12) = %TMTIQ =51 =3
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The variance is

1 1 3 1
VCLT(JTB[BD) = VaT(Ualg) = Enan(nl + ng + 1) = E(l)(l)(l +1+ 1) = E = Z
Overall mean is:
EU, E(U, E(U, 1/2+1/2+1/2 1
E(JTp1np) = (Uaiz) + E(Uar2) + EUa12) _ 1/2+1/2+1/ _l_gs
3 3 2
Overall variance is:
a a o 1/4+1/4+1/4 1
Var(JTpipp) = Var(Uzas) + Var(Uaz) + Var(Ugi2) _ JA+1/4+1/ _ 1498
3 3 4
Three Treatments with 1 Missing - MJT BIBD
MJTBiBp = Uai2 + 2Uq13 + Ugos3
E(MJTB]BD) = E(Ua12) + 2E(Ua13) + E(Ua23)
Var(MJTrepp) = Var(Uzz) + 4Var(Uazs) + Var(Ugas) + 4Cov(Ugi2, Uar3)
+2Cov(Ug12, Ug23) + 4Cov(Uq13, Ug2s)
When treatment 1 is missing.
MJTgrep = Ua2s
1 1 1
E(MJTB[BD) = E(Ua23) = 5”2”3 = 5(1)(” = 5
1 1 3 1
Va?"(MJTB]BD) = Va’l"(Uagg) = En2n3(n2 +n3 + 1) = ﬁ(l)(l)(l +1+ 1) = D = 1

When treatment 2 is missing.
MNJTprpp = 2Ua13
1

1
E(MJTB[BD) = 2E(Ua13) =2 X §n1n3 =2X 5(1)(1) =1

1 1
VCLT(MJTB[BD) = 4Var(Ua13) =4 Enlng(nl + n3g + 1) =4 x E(l)(l)(l + 1+ 1)
V(I’I"(MJTB[BD) =1

When treatment 3 is missing.
MJTgiep = Uai2

E(MJTg1pp) = E(Ua12) = %mm = %(1)(1) = %
Var(MJTgrgp) = Var(Uaz2) = %nmz(nl +ng+1)= %(1)(1)(1 +1+1)= % = %
Overall mean is:
E(MJTgrpp) = W = g ~ 0.6667
Overall variance is:
Var(MJTgrgp) = w = 1 =0.5

3 2
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Three Treatments with 1 Missing - SJT BIBD

SJTrBp = Ug12 + 4Uq13 + Ua23
E(SJTgrep) = E(Ua12) + 4E(Ua13) + E(Ua23)
Var(SJTresp) = Var(Uaz2) + 16Var(Uais) + Var(Uses) + 8Cov(Uaiz, Uais)
+2C0ov(Ug12, Ug23) + 8Cov(Uais, Us2s)
When treatment 1 is missing.
SJTprep = Ua23

1 1 1
E(SJTB[BD) = E(Uagg) = 5712713 = 5(1)(1) = 5
1 1 3 1
T = = — 1) = —()(1)(1+1+1)= — = -
VaT(SJ BIBD) VaT’(Uagg) 12n2n3(n2 +ng+1) 12( )( )( + 1+ ) 19 1
When treatment 2 is missing.
SJTgrpp = 4Ua13
1 1
E(SJTB[BD) = 4E(Ua13) =4x 5711713 =4 X 5(1)(1) =2
1 1
Var(SJTprpp) = 16Var(Uyis) = 16 X Enlng(nl +n3+1)=16 x E(l)(l)(l +1+1)

VCM“(SJTB[BD) =3
When treatment 3 is missing.
SJTBrBp = Ua12

1 1 1
E(SJTB]BD) = E(Ua12) = 57’7/]_7’7/2 = 5(1)(1) = 5
1 1 3 1
VaT’(SJTB[BD) = VCLT’(UalQ) = Enmg(nl + n9g + 1) = E(l)(l)(l + 1+ 1) = E = Z
Overall mean is:
1/24+2+4+1/2
Overall variance is:
1/44+4+1/4 3
VCLT(SJTB]BD) = M =—-=1.5

3 2
Four Treatments - JT RCBD

JTreBD = Ug12 + U1z + Ug1a + Ug23 + Ugoa + U3y

E(JTreep) = E(Ua12) + E(Ua13) + E(Ug14) + E(Ua23) + E(Ug24) + E(Usa)

1 1 1 1 1
= §n1n2 + §n1n3 + §n1n4 + §n2n3 + §n2n4 + §n3n4
oo+ loo oo toor oo+ oo
2 2 2 2 2
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V(I?“(JTRCBD) =

VGT(JTRCBD) =

Var(JTRCBD)

Var(MJTRCBD) =

Var(Uai2) + Var(Uais) + Var(Ugia) + Var(Uas) + Var(Uas) + Var(Usy)
+2C0ov(Uq12,Ua13) + 2C0ov(Uq12, Ua1a) + 2C0ov(Uq12, Ua23) + 2C0ov(Uq12, Ua2a)
+2C0v(Uq12, Uzs) + 2C0v(Uq13, Ug1a) + 2C0ov(Uq13, Ua2z) + 2C0ov(Uq13, Ua24)

+ 2C0ov(Ug13, Usq) + 2C0ov(3Uq14, Ugas) + 2C0v(Ugi4, Ug24) + 2C0v(Ugig, Usy)

+2C0ov(Ug23, Ug24) + 2C0v(Ugas, Ugss) + 2Cov(Ugaq, Usy)

e (n1+ +1)+i
12711713711 ns 12

1
En2n4(n2 +ng + 1) +

1
Enlng(m + no + 1) +

1
+ Enzns(nz +n3+1) +

n1n4(n1 + ng + 1)

En3n4(n3 +ng + 1)

1 1
+ 2 x Enlngng + 2 x En1n2n4 —2 X ETLN”LQTL:}, —2 X Enlngml

1 1 1
—1—2><O—|—2><En1n3n4+2xﬁn1n2n3+2xo 2><En1n3n4+6><0

1 1 1 1
+ 2 X —ninong + 2 X —ningng + 2 X —nongng — 2 X —nongng

112 12 12 12

+ 2 x ﬁn2n3n4
= LOOE 1)+ SOOA 1)+ OO+
F OO+ 4 SOOA 1+ + SO0+ +1)
F2x M) +2x SOW)1) ~2x T )I)1) 2 x (D))
F2x 0425 ) +2x )1 +2x0 -2 % 11)1) +2x0
£25x MWW +2x M) +2x T 1A) ~2x 2 (1)(1)()
F2x )

% 1y

Four Treatments - MJT RCBD

MJTrceep = Udi2 +2Ua13 + 3Ug14 + U2z + 2Ug24 + Ugsa
E(MJTrepp) = E(Ua12) + 2E(Uq13) + 3E(Ug14) + E(Ua23) + 2E(Ug24) + E(Ugsa)

E(MJTrcBD) =

1 1 1 1
—ning + 2 X 2n1n3 + 3 x 2711714 + 2n2n3 + 2 x 2712714 + 2713714

L) 43 L)+ 501) +2x SW)1) + 5 (1))

J(1) +2x 2 2 2 2

T2
1
=50
10

—=5
2
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The variance is:

Var(MJTreop) = Var(Uai2) + 4Var(Uais) + OV ar(Ugia) + Var(Uass) + 4Var(Ugzs)
+ Var(Uassa) + 4Cov(Ua12, Ua13) + 6Cov(Ua12, Ua14)
+ 2C0v(Ug12, Ug2s) + 4Cov(Ugi2, Ugas) + 2Cov(Ugr2, Ugsa)
+ 12C0ov(Ug13, Ug14) + 4Cov(Uqis, Ugas) + 8Cov(Ugis, Ug24)
+ 4C0ov(Ug13, Ugsa) + 6Cov(Ugia, Ugas) + 12Cov(Ugr4, Ug24)
+ 6Cov(Ug14, Ugsa)4C0o0(Upgaz, Ug2a) + 2C0v(Ugas, Ugsa)
+ 4C0ov(Ug24, Ua3a)

1 1 1
Var(MJTreBD) = Enlng(m +no+1)+4x Enlng(nl +n3+1)+9x Enlm(nl +ng4+1)

1 1 1
+ Enzn:a(nz +n3+1)+4x Enzm(nz +ng+1)+ Engm(na +n4+1)

1 1 1 1
+4 x ﬁanLQTLg + 6 x §n1n2n4 —2 X ﬁn1n2n3 —4 x En1n2n4

1 1 1
+2><0+12><ﬁn1n3n4+4xﬁn1n2n3+8x0—4><ﬁn1n3n4+6x0

1 1 1 1
+ 12 x En1n2n4 +6 x En1n3n4 +4 x Engngml —2X En2n3n4

1
+4 x En2n3n4

Var(MJTresn) = %(1)(1)(1 F141)+4x %(1)(1)(1 F141)+9x %(1)(1)(1 141

SO+ +4x OO +1+1) + (OO +1+1)
£ M) +6x (W1 = 2x (A1) — 4 x (D))

4 2% 0412 x %(1)(1)(1) +ax %(1)(1)(1) L8 0—4x %(1)(1)(1) 46 %0

F125 S ())1) 46 % 1)) +4 % (1) =2 x (D))

1
4 x —(1)(1)(1
+4x (1))
100 25
Var(MJTreBD) = -3 ~ 8.3333

+

Four Treatments - SJT RCBD

SJITrceBp = Ugi2 + 4Ua13 + 9Ug14 + Uz + 4Ug24 + Uz
E(SJTrcep) = E(Ug12) + 4E(Ua13) + 9E(Ua14) + E(Ua23) + 4E(Ua24) + E(Uqsa)

1 1 1 1 1 1
=-—nna+4 X —ning +9 X —ning + —ngnz + 4 X —nang + —ngnyg

2 2 2 2 2 2
= S +4x 1) +9x (1) + 5M)1) +4x Z(1)(1) + 5 (1)()
B(SJTrepp) = ? =10
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Var(SJTrepp) = Var(Uzi2) + 16Var(Ugis) + 81V ar(Ugia) + Var(Uaes) + 16Var(Ugas)
+ Var(Ugsa) + 8Cov(Ugi2, Ug13) + 18Cov(Ug12, Ug14)
+2C0v(Uq12, Ug23) + 8Cov(Uqi2, Ua2s) + 8C0v(Uq12, Ug3za)
+ 72Cov(Ug13, Ug14) + 8Cov(Ug13, Ugas) 4+ 32C0v(Ugis, Ug24)
+ 8C0ov(Ug13, Ugsa) + 18Cov(Ugia, Ugas) + 72Cov(Ug14, Ug24)
+ 18C0ov(Ug14, Ugsa) + 8Cov(Uqga3, Ug24) + 2C0v(Upgas, Ugsa)
+ 8C0ov(Ug24, Ugsa)

1 1 1
V(M"(SJTRCBD) = —nlng(nl + no + 1) + 16 x Enlng(nl +nsg + 1) + 81 x —n1n4(n1 + ng + 1)

12 12
1 1 1
+ Enzns(nz +n3+1)+ 16 x Enzm(nz +ng+ 1)+ Engm(ng +ng+1)

1 1 1 1
+ 8 X Enanng + 18 % En1n2n4 —2 X Enlngng —8x En1n2n4

1 1 1
+8><0+72><En1n3n4+8xﬁn1n2n3+32x0—8><En1n3n4+18><0

1 1 1 1
+ 72 x En1n2n4 + 18 x En1n3n4 + 8 x Engngm —2 X ﬁngngml

1
+ 8 x ﬁn2n3n4

Var(SJTrosn) = %(1)(1)(1 F141) 416 x %(1)(1)(1 +141) 481 x %2(1)(1)(1 F141)

1 1 1
+ E(l)(l)(l +1+41)+16 % E(l)(l)(l +1+4+1)+ ﬁ(l)(l)(l +1+1)
1 1 1 1
£8 5 W)W+ 18 % L)1) 2 x WD) 8 x (D))
1 1 1
+8x0+472x ﬁ(l)(l)(l) +8 % E(l)(l)(l) +32x0—8x E(l)(l)(l) +18x0
1 1 1 1
+ 72 x E(1)(1)(1) + 18 x E(1)(1)(1) +8 x ﬁ(l)(l)(l) —2x E(1)(1)(1)
1
—(1)(1)(1
+8x M)
540
Var(SJTrepp) = 1 =45
Four Treatments with 1 Missing - JT BIBD
JTreBD = Ugi2 + Ua13 + Ua1a + Ua23 + Ua24 + Ugsa
When treatment 1 is missing.
JTreBD = Ua23 + Ua24 + Uasa
1 1 1
E(JTrepp) = E(Ua23) + E(Ua24) + E(Ugsa) = Jhens + gnena + ongny
1 1 1 3
B(JTrenp) = $ (1) + L (1) + 2 (1)(1) = & = 15
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VCL?“(JTRCBD) = VaT(Uazg) + V(M"(Ua24) + Var(Ua34) + 2001)(Ua23, Ua24) + 2COU(Ua23, Ua34)
+2C0ov(Uq24, Ug3a)

1 1 1
VaT’(JTRCBD) = Engng(Tlg +n3 + 1) + En2n4(ng —+ ng + 1) + ﬁn3n4(n3 =+ ng4 + 1)

1 1 1
4+ 2 X —nongng — 2 X —nongng + 2 X —nongng

12 12 12
Var(JTaesn) = 5 (M1 +14 1)+ (DA +1+ 1)+ (DA +1+1)
F2x (1) ~2 % WMD) +2x - (1)1)()

11
Var(JTrepp) = 15 ~ 0.9167

When treatment 2 is missing.
JTreBD = Ua13 + Ug1a + Uasa

1 1 1
E(JTreBp) = E(Ua13) + E(Ug1a) + E(Ug3a) = Jmns + Jmna + Lz
1 1

B(ITrenp) = 5(1D(1) + 5((1) + 5 (1)(1) = 5 = 15

Var(JTrepp) = Var(Uas) + Var(Uaa) + Var(Uass) + 2Cov(Ug1s, Ug14) + 2C0ov(Ugis, Ugsa)
+ QCOU(UGM, Ua34)

N W

1 1 1
Var(JTreBD) = Emng(m +n3+ 1)+ ﬁmm(m +ng+1)+ ﬁngm(ng +ng+1)

1 1 1
+ 2 X —ningng — 2 X —ningng + 2 X —ningng

12 12 12
Var(JTacsn) = 15 (MM +1+ 1)+ (MDA +1+ 1)+ (DA +1+1)
F2x M)~ 2% MWW +2x - (1)(1)()

11
Var(JTrepp) = 15 =~ 09167

When treatment 3 is missing.
JTreBD = Ugi2 + Ua1a + Ua24

1 1 1
E(JTRC’BD) = E(Ualg) + E(Ua14) + E(Ua24) = —nino + =n1ng + =Nony

2 2 2
1 1 1 3
E(JTrepp) = 5(D(1) + 5 (1) + 5(1)(1) = 5 =15
Var(JTrepp) = Var(Uaz) + Var(Uaa) + Var(Usg) + 2Cov(Uara, Ugra) + 2C0ov(Uaia, Usy)

+2Cov(Uq14, Uas)

1 1 1
Var(JTreBD) = E”l”Q(nl +ng+ 1)+ Enlnzl(nl +ng+1)+ En2n4(n2 +ng+1)

1 1 1
+ 2 x Ta"n2n — 2 % IR +2x 1o N2

Var(JTaosn) = 1M1 +1+ 1)+ (MDA +1+ 1)+ (DDA +1+1)
F25 MW = 2x M) +2x D))
VGT(JTRCBD) = % ~ 0.9167
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When treatment 4 is missing

JTreBD = Ugi2 + U1z + Ugas
1 1 1
E(JTresp) = E(Ua12) + E(Ua13) + E(Ua2s) = gmn + —ning + —nan3
1 1 1

2 2
E(Thenn) = S0 + 200 + 20)
VaT(JTRCBD) = Va'r’(Ualg) + Var(Ua13) + VCLT(

+ 2CO’U(Ua13, Ualg)

=1.5

T ol w

23) + 2C0v(Uq12, Ug13) + 2C0ov(Uqi2, Ug23)

1 1 1
V(L’I"(JTRCBD) = Emng(nl + ng + 1) + Enlng(nl +n3g + 1) + Engng,(ng +n3 + 1)

1 1
+ 2 % To"n2ns — 2 % 1o Mn2ns +2x 19213
1
Var(JTrepp) =

1 1
SOOA+1+1)+ SOOA+1+1)+ SO +1+1)

F2x LMW1 =2 x W) +2x D))
Var(JTRCBD) = % ~ 0.9167

Overall mean is:

3/24+3/2+3/2+3/2 3

Overall variance is:

/124 11/12 4 11/12+ 11/12 11
Var(JTgpp) = 212+ 1/ Z /12 +11/ = £ ~ 09167

Four Treatments with 1 Missing - MJT BIBD

MJTreBD = Uai2 + 2Uq13 + 3Ug1a + Ugoz + 2Uq24 + Uysa

When treatment 1 is missing.

MJTreBp = Ua2s + 2Uq24 + Uqgsa

1 1 1
E(MJTrcBp) = E(Ua23) + 2E(Ug24) + E(Usa) = 5n2ns +2 X —nang + —ngng

2 2
1 1 1 4
E(MJTgcpp) = 5(1)(1) +2x 5(1)(1) + 5(1)(1) == 9
Var(MJTreep) = Var(Ua2s) + 4Var(Uaza) + Var(Ugsa) + 4Cov(Ugas, Ug24) + 2C0v(Uq23, Ugsa)

+ 4C0ov(Ug24, Uss)

1 1 1
Var(MJTreBp) = Engng(ng +n3+1)+4x —nong(ne +n4+ 1)+ —ngng(ns +ng + 1)

12 12

+4 x 1—12n2n3n4 —2 X %’I’Lgng’l’m +4 x %77@713714

Var(MJTresn) = %(1)(1)(1 F14+1)+4x %(1)(1)(1 P11+ %(1)(1)(1 141
Fax )W)~ 2x M) +4x T 1)A)()

135



24
VCLT(MJTRCBD) = E =2

When treatment 2 is missing.
M JTgrepp = 2Ua13 + 3Ua14 + Uasa

1 1 1
E(MJTRCBD) = 2E(Ua13) + 3E(Ua14) + E(Ua34) =2X §n1n3 + 3 x 5711714 + 577,377,4
1

B(MITresp) =2 x S (1)(1) +3 % S ()(1) + 5(1)(1) = § =3

VCLT(MJTRCBD) = 4Var(Ua13) + 9Var(Ua14) + Var(Ua34) + 1200U(Ua13, Ua14)
+ 4C0ov(Ug13, Ugsa) + 6Cov(Ugia, Ugsa)

N =

1 1 1
Var(MJTreopp) =4 X —ninz(ni +n3+ 1) +9 x —ning(ng +ng + 1) + —nsng(ng + ng + 1)

12 12 12
1 1 1
+ 12 x En1n3n4 —4 x En1n3n4 + 6 x En1n3n4
1 1 1
Var(MJTrepp) = 4 X ﬁ(l)(l)(l +1+1)+9x ﬁ(l)(l)(l +1+1)+ E(l)(l)(l +14+1)
1 1 1
+ 12 x E(l)(l)(l) —4 x ﬁ(l)(l)(l) + 6 X E(l)(l)(l)

Var(MJTRCBD) = % ~ 4.6667

When treatment 3 is missing.
MJTreep = Uat2 + 3Ua1a + 2Uq24

1 1 1
E(MJTrcpp) = E(Uai2) + 3E(Uata) + 2E(Uaza) = Gnana +3 X gning +2 X gnang
1 1 1 6
E(MJTropp) = 5(1)(1) +3 x S(D(1) +2x 5(1)(1) = 5 =3
Var(MJTrepp) = Var(Usz) + 9V ar(Uas) + 4Var(Uazs) + 6Cov(Ugia, Ugta) + 4Cov(Ugia, Ug2s)

+12Cov(Ua14, Ua24)
1 1 1
Var(MJTreBD) = En1n2(nl +ny+1)+9x §n1n4(n1 +ng+1)+4x ﬁn2n4(n2 +ng4+1)

1 1 1
+6 X —ninong — 4 X —ninona + 12 X —nin9ong

12 12 12
Var(MJTreBD) = %(1)(1)(1 +1+1)+9x %(1)(1)(1 +14+1)+4x %(1)(1)(1 +1+1)
F6x (W)W — 4 x M) +12x ()11

56
V(LT‘(MJTRCBD) = E ~ 4.6667

When treatment 4 is missing.

MJTrceep = Ugi2 + 2Ug13 + Ug2s

1 1 1
E(MJTreBp) = E(Ug12) + 2E(Uqi3) + E(Ug23) = ZMne +2x 5mns + 5"2ns

1 1 1 4
E(MJTgreBp) = 5(1)(1) +2x 5(1)(1) + 5(1)(1) =5= 2
Var(MJTgrepp) = Var(Ua2) + 4Var(Uais) + Var(Ugss) + 4Cov(Ugi2, Ugiz) + 2Cov(Ugiz, Ug2s)

+ 4COU(Ua13, Ualg)
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1 1 1
VGT(MJTRCBD) = Emng(nl —+ ng + 1) +4 x Enlng(m +ng + 1) + ﬁngng(nz “+ n3 + 1)

1 1 1
+4 X —ninong — 2 X —ninong +4 X Enlngng

12 12
Var(MJTaepp) = 75 (1)1 +141) +4x (DA +1+1)+ SO+ 1+1)
Fax (1) ~2 % WMD) +4x = (1)(1)()
Var(MJTreBD) = % =2

Overall mean is:

243+3+2 10
E(MJTpipp) = "=+ =25

Overall variance is:

2+56/12Z56/124r2 — ? ~ 3.3333

Four Treatments with 1 Missing - SJT BIBD

VCLT(MJTB[BD) =

SJTreBp = Ua12 + 4Ua13 + YUq14 + Ug23 + 4Uu24 + Uqza
When treatment 1 is missing.
SJTrcBp = Ua23 + 4Ug24 + Uy3a

1 1 1
E(SJTRCBD) = E(Uagg) + 4E(Ua24) + E(Ua34) = 5712713 +4 x §n2n4 + 571377,4
1 6

B(SITresn) = 5 (1) +4x 51 + 2 (1)(1) = § =3

V(M‘(SJTRCBD) = VaT‘(Uagg) + 16Var(Ua24) + V(ZT‘(UQ34) + 8COU(Ua23, Ua24) + QCOU(Uagg, Ua34)
+ SCO’U(Ua24, Ua34)

1 1 1
Var(SJTreBD) = Engng(nz +ng+1)+16 x Engm(ng +ng+1)+ En3n4(n3 +n4+1)

1 1 1
+ 8 % En2n3n4 —2 X En2n3n4 + 8 x En2n3n4
1 1 1
Var(8JTronp) = 75 (D)1 +1+1) 416 x < (1)1 + 1+ 1)+ 2 (1)1 +1+1)
1 1 1
F8x W) =2 % (A1) +8 x T (1)(1)(1)
VCLT’(SJTRCBD) = % ~ 5.6667

When treatment 2 is missing.

SJTrep = 4Ua13 + 9Ug14 + Ug3sa

1 1 1
E(SJTRCBD) = 4E(Ua13) + 9E(Ua14) + E(Ua34) =4 X 577,177,3 +9 X —ning + —nzng

2 2
B(SITrepn) =4 % Z(1(1)+9x L)1) + L (1)(1) = o =

5 7
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Var(SJTrepp) = 16Var(Ugis) + 81V ar(Uaia) + Var(Uass) + 72C0ov(Ugis, Ugi4)
+ 8COU(Ua13, Ua34) + 1800’0(Ua14, Ua34)

1 1 1
Var(SJTrepp) = 16 X ﬁmng(m +n3+1)+ 81 x ﬁmm(nl +ng+1)+ ﬁn3n4(n3 +ng4+1)

1 1 1
+ 72 X —ningng — 8 X —ningng + 18 X —nngng

12 12 12
Var(S7Tresn) = 16 x (D114 1) +81x = ((1)(1+1+1) + ()11 +1+1)
£72 5 ) ~ 8% 2 (1)I)(1) + 18 x (D)D)
VCLT‘(SJTRCBD) = 3776 ~ 31.3333

12
When treatment 3 is missing.

SJITreep = Ugi2 + YUq14 + 4Ug24

1 1 1
E(SJTRCBD) = E(Uam) + 9E(Ua14) -+ 4E(Ua24) = §n1n2 +9 x 5711714 +4 x §n2n4
1 14

B(SITresn) = (1) +9x 5()(1) +4x L)1) = o =7

VCLT‘(SJTRCBD) = Va’r‘(Ua12) + 81Va7‘(Ua14) + 16VCLT(Ua24) + 18001)(Ua12, Ua14)
+ 8COU(Ua12a Ua24) + 7200U(Ua147 Ua24)

1 1 1
VaT(SJTRCBD) = Enlng(m —+ ng + 1) + 81 x 1—2n1n4(n1 =+ ng + 1) + 16 x 1—2n2n4(n2 + ng + 1)

1 1 1
+ 18 X —ningng — 8 X —nyngong + 72 X —ninong

12 12 12
Var(SJTrosp) = %(1)(1)(1 F141)+81 x %(1)(1)(1 F141) 416 x %(1)(1)(1 F141)
F18 5 (1) — 8% 2 (1)1)(1) 472 x (D)D)
376

Var(SJTreBp) = 7 = 31.3333

When treatment 4 is missing.
SJTrepp = Ua12 + 4Ua13 + Ua2s

1 1 1
E(SJTrcep) = E(Ua12) +4E(Ugai3) + E(Ua23) = Zmn2 +4 % Jmns + 5h2ns
1 6

1 1
E(SJTrepp) = 5()(1) +4x S (1)) +5(1)(1A) =5 =3
Var(SJTrepp) = Var(Uaz) +16Var(Uas) + Var(Uazs) + 8Cov(Uarz, Uars)
+ QCOU(Ua:[Q; Ua23) + SCOU(Ualz)’, Ua12)

1 1 1
Var(SJTrepp) = mne(m +n2 + 1) +16 X coming(nn +ns + 1) + foneng(ne +ns + 1)
1 1 1
+ 8 x ﬁnanns -2 X Enanng +8 % Enln?n:)’
1 1 1
Var($ITrep) = 5 (D)1 +1+1) +16 x (1WA +1+1) + (1) +1+1)
1 1 1
+8x (1) =2 x (D)D) +8 x 5 (1)(A)(1)
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68

VCLT(SJTRCBD) = 12 ~ 5.6667
Overall mean is:
3+7+7+3
E(SJTB[BD) = T =5

Overall variance is:

68/12 + 376,12 + 376/12 + 6812

VGT(SJTB[BD) = 1

= 18.5 = 3.3333

Four Treatments with 2 Missing - JT BIBD

JTreBD = Ug12 + U133 + Ug1a + Ug23 + Ug2s4 + Uz
When treatments 1 & 2 are missing.

JTreBD = Uasa

1 1 1
E(JTrepp) = EUa) = gnana = 5(1)(1) = 5 = 0.5

1 1 3
Var(JTrepp) = Var(Usss) = En3n4(n3 +n4+1)= E(l)(l)(l +1+1) = i 0.25

When treatments 1 & 3 are missing.

JTreBD = Ug24

1 1 1
B(JTrepp) = E(Uan) = gnana = 5(1)(1) = 5 = 0.5

Loyma+1+41y=2 025

1
Var(JTRCBD) = VCW’(Ua24) = 77’12714(712 +ng + 1) — E ¢

12

When treatments 1 & 4 are missing.

JTreBD = Ug23

1 1 1
E(JTropp) = E(Uaz) = gnans = 5(1)(1) = 5 =05
1 1 3
Var(JTrepp) = Var(Uass) = 5nana(ng +ns +1) = (1)1 +1+1) = = = 0.25
When treatments 2 & 3 are missing.
JTreBp = Ua14
1 1 1
E(JThopp) = E(Uan) = gming = 5(1)(1) = 5 =05
1 1 3
Var(JTrepp) = Var(Uaa) = fgmana(m +na+1) = SO +1+1) = 15 =0.25

When treatment 2 & 4 are missing.

JTreBD = U3

1 1 1
E(JTrenp) = B(Uas) = gmns = 5 (1)(1) = 5 = 0.5
1 1 3
VCLT(JTRCBD) = VCLT(Ualg) = —nlng(nl + n3 + 1) = (1)(1)(1 +1+ 1) =—=0.25

12 12 12
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When treatments 3 & 4 are missing.

JTreBD = Ud12

1 1 1
E(JTRCBD) = E(Ualg) = 5711712 = 5(1)(1) = 5 =05
1 1 3
Var(JTRCBD) = VaT(Ualg) = Enlm(nl —+ ng + 1) = ﬁ(l)(l)(l + 14+ 1) = E =0.25

Overall mean is:
1/2+1/24+1/2+1/24+1/2+1/2 1

=0.5
6 2

E(JTgipp) =

Overall variance is:

3/12+3/12+3/12 +3/12+3/12+3/12 3
6 T 12

Four Treatments with 2 Missing - MJT BIBD

Var(JTerep) = ~ 0.25

MJTreep = Ugio + 2Uq13 + 3Uq14 + Ugoz + 2Ug24 + Uysy
When treatments 1 & 2 are missing.
MJTrcBp = Uasa

1 1 1
E(MJTrcpp) = E(Uass) = gnsna = 5(1)(1) = 5 = 0.5
1 1 3
VCLT(MJTRCBD) = Var(U34) = ﬁn3n4(n3 “+ ng + 1) = E(l)(l)(l +1+ 1) = ﬁ =0.25
When treatments 1 & 3 are missing.
MJTrepp = 2Ua24
1 1
E(MJTRCBD) = 2E(Ua24) =2 X 577,277,4 =2 X 5(1)(1) =1

1 1
V(ZT(MJTRCBD> = 4VCLT'(Ua24) =4 x ﬁn2n4(n2 =+ ng + 1) =4 x E(l)(l)(l + 14+ 1)
VCLT(MJTRCBD) =1

When treatments 1 & 4 are missing.

MJTrcBp = Ud2s
1

1 1
E(MJTRCBD) - E(Uagg) == §n2n3 == 5(1)(1) == 5 =0.5

1 1 3
Var(MJTrepp) = Var(Uges) = Engng(ng +n3+1)= ﬁ(l)(l)(l +1+1)= I =0.25

When treatments 2 & 3 are missing.
MJTreBp = 3Ua14

1 1 3
E(MJTRCBD) = 3E(Ua14) =3 X 5711714 =3 X 5(1)(1) = 5 =1.5
1 1
V(M’(MJTRCBD) = QVGT’(UaM) =9 x —n1n4(n1 =+ ng4 + 1) =9 x —(1)(1)(1 + 1+ 1)

12 12

27
Var(MJTreBD) = = 2.25
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When treatment 2 & 4 are missing.
MJTreBp = 2Ua13

E(MJTrosp) = 2E(Uais) = 2 x %mng —2x %(1)(1) —1
Var(MJTresn) = AVar(Usts) = 4 x %nlng(nl b4 1) =14 x %(1)(1)(1 F141)
Var(MJTrepp) =1

When treatments 3 & 4 are missing.
MJTrepp = Uar2

E(MJTronn) = B(Usts) = %nm - %(1)(1) - % ~05
Var(MJTrepp) = Var(Ugi2) = %mr@(nl +ny+1)= %(1)(1)(1 +1+1)= % =0.25
Overall mean is:

E(MITo150) = 1/2+1+1/2 g 3/2+141/2 _ % 08333

Overall variance is:

Var(MJTors0) 3/12+ 1+ 3/12 +627/12 +1+3/12 g 08333

Four Treatments with 2 Missing - SJT BIBD

SITreBp = U124 2Uqa13 + 3Ug14 + Ug2s + 2Ug24 + Uz
When treatments 1 & 2 are missing.
SJTreBp = Ua3s

1 1 1
E(SJTropp) = E(Uasi) = Snana = 5(1)(1) = 5 = 0.5
1 1 3
VCLT(SJTRCBD) = V(]/I"(Ua34) = En3n4(n3 —+ ng + 1) = E(l)(l)(l + 14+ 1) = E =0.25

When treatments 1 & 3 are missing.
SJTreBD = 4Ua24

1 1
E(SJTRCBD) = 4E(Ua24) =4x 5712714 =4 x 5(1)(1) =2
1 1
VCLT(SJTRCBD) = 16VCLT(Ua24) =16 x Engml(ng “+ ng + 1) =16 x ﬁ(l)(l)(l + 1+ 1)

Va’l“(SJTRCBD) =4
When treatments 1 & 4 are missing.
SJTrep = Ua2s

1 1 1
E(SJTRCBD) = E(Uagg) = 5712713 = 5(1)(1) = 5 =0.5
1 1 3
VaT(SJTRCBD) = VaT’(Uagg) = Enzng(TLQ +n3 + 1) = E(l)(l)(l + 1+ 1) = E =0.25
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When treatments 2 & 3 are missing.

SJTrcBp = YUa14

1 1
E(SJTRCBD) = QE(UQM) =9 x 571177,4 =9 x *(1)(1) = g =4.5

2
1 1
VCLT'(SJTRCBD) = SIVGT'(UQM) =81 x ﬁn1n4(n1 =+ ng4 + 1) =81 X E(l)(l)(l + 1+ 1)
243

VGT(SJTRCBD) = E = 20.25

When treatment 2 & 4 are missing.

SJTrepp = 4Ua13
1 1
E(SJTRCBD) = 4E(Ua13) =4 x 5711713 =4x 5(1)(1) =2
1 1

V(LT(SJTRCBD) = 16V(IT(UQ13) =16 x ﬁnlng(nl “+ n3 + 1) =16 x E(l)(l)(l + 1+ 1)
VCLT(SJTRCBD) =4

When treatments 3 & 4 are missing.

SJTreBp = Ua12
1 1 1
E(SJTrepp) = E(Uai2) = gruins = 5(1)(1) = 5 = 0.5
1 1 3
VQT(SJTRCBD) = VaT’(Ualg) = Enlng(nl —+ ng + 1) = E(D(l)(l + 1+ 1) = E =0.25
Overall mean is:
1/24+2+1/2+9/2+2+1/2 5
B(STsipp) = L2H2HLV2H2H2+ 12 5 ) geer

6 3

Overall variance is:

3/12+1+3/ 24;27/ 2+1+3/ 2:%@4.8333

VCLT(SJTB[BD) =

Five treatments - JT RCBD

JTreBD = Udg12 + Ua13 + Ua1a + Uais + Ua23 + Ua24 + Uazs + Uaza + Uaszs + Uqas
E(JTrceBp) = E(Ua12) + E(Ug13) + E(Ug14) + E(Ua1s) + E(Ua23) + E(Ug24) + E(Uq2s)
+ E(Ug34) + E(Uqgss) + E(Ugas)

1 1 1 1 1 1 1 1
= —N1Nn2 + =N1N3 + =N1Ng + =N1n5 + =naong + —nong + —nons + =ngng + =nN3ns

2 2 2 2 2 2 2 2 2
+ %714715
= S+ 5MM) + ) + 5O + ) + ZMW) + 5 ()) + Z1D)
£+ 5())
E(JTRCBD) = % =5
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Var(JTrepp) = Var(Uaiz) + Var(Uais) + Var(Uagia) + Var(Uais) + Var(Uass) + Var(Ugas)
+ Var(Ugzs) + Var(Uass) + Var(Ugss) + Var(Uas) + 2Cov(Ugiz, Ugts)
+2C0ov(Ua12, Ua14) + 2C0ov(Ua12, Ua1s) + 2C0v(Uat2, Ua23) + 2C0v(Ua12, Us24
+2C0v(Uq12, Uazs) + 2Cov(Uqi2, Uasa) + 2C0ov(Ug12, Uazs) + 2Cov
+ 2C0v(Ug13, Ug14) + 2Cov(Uqis, Ugts) + 2Co
+ 2C0ov(Ug13, Ugs) + 2Cov(Uqis, Ugsa) + 2Cov
+ 2C0ov(Ug14, Uqais) + 2Cov(Ugia, Ugas) + 2Cov (U,
+ 2C0ov(Ug14, Ugsa) 4+ 2Cov(Ugia, Uyss) + 2Cov

25)
24)
45)
45)
)

(U (U 012> Uats
(U (U
(U (U
(U (U
(U (U,
+ 2C0ov(Ug1s, Ug24) 4+ 2C0ov(Ugis, Ug2s) + 2Cov
(U (U,
(U (U
(U (U
(U (U

v
v(Uq13, Ug23) +2Cov
a13, Uags) + 2C0ov

a14, Ug24) + 2C0ov

)

(U 45)
) (Ua13, Ua24)

35) (Ua13, Uass)

) (Ua14,Ua2s)

14, Uaas) + 2Cov(Uqis, Ug23)
15, Uaza) + 2C0ov(Uats, Uass)
+ 2Cov(Uga15, Ugas) + 2Cov(Ug2z, Ugaq) + 2Cov 25) (U, )
+ 2Cov(Ug23, Ugss) + 2Cov(Ug23, Ugas) + 2Cov 25) (U, )
) (U 35)

45) (U )

(

+ 2C0ov(Ug24,Uqgss) + 2C0ov(Ug24, Ugss) + 2Cov

a23: Ua25) + 2C0v
a24, Ua25) +2C0v
425, Uq3a) + 2C0ov

a237 a34
a247 a34

a257 a3b

U
U
U
U
U
U
U
U
U
U

+2C0v(Uq2s, Ugas) + 2C0ov(Uqsa, Uass) + 2C0v(Uasa, Uaas) + 2Cov(Us,ss, Uaas
1 1
VaT(JTRCBD) Enmg(nl + no + 1) Enmg(nl + n3g + 1) —n1n4 ny + nqg + 1)
1 1 1
+ ggmns(na +ns + 1) + onang(ng +ng + 1) + mnana(ng +na +1)
1 1 1
+ En2n5(n2 +ns+1)+ Engm(ng +ng+1)+ Engng,(ng +ns+1)

1 1 1
— ) 4+2x — 2 x —
+ 12n4n5(n4 +n5+1)+2x T37mans + 2 X oninang

1 1 1
+ 2 x En1n2n572 X En1n2n372 X ﬁn1n2n472 X En1n2n5+2 x0+2x0
1 1 1
—|—2><0+2><ﬁn1n3n4—|—2xﬁn1n3n5—l—2xEn1n2n3+2><0—|—2><0

1 1 1 1
—2 X Enlngm 2 X Enlngng, +2x04+2x En1n4n5 +2x04+2x Emngm

1 1 1
+2x0+2xﬁn1n3n4+2x0—2xﬁn1n4n5+2><0+2><0+2><ﬁn1n2n5

1 1 1 1
+2x04+2x En1n3n5 + 2 x En1n4n5 + 2 x En2n3n4 + 2 X En2n3n5

1 1 1 1
—2 X ETLQTL:},TM —2 X Engngng, +2x042x En2n4n5 + 2 x En2n3n4

1 1 1 1
+2x0—-2x ﬁngmmg, +2x042x Engngng, + 2 x ﬁn2n4n5 + 2 x En3n4n5

1 1
—2 X 12713714715 + 2 X ﬁn3n4n5
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But some of the covariances will cancel out, or will be equal to 0.

1 1 1
VCLT(JTRCBD) = Enlng(nl + no + 1) + Enlng(nl + ns + 1) + Enlml(nl + ng + 1)

1 1 1
+ ﬁnms(m +ns+1)+ ﬁmns(nz +n3+1)+ ﬁnzm(m +ng4+1)

1 1 1
+ ﬁn2n5(n2 +ns+1)+ Engm(ng +na+1)+ En3n5(n3 +ns+1)

1 1 1 1
— 1)+2x — 2 X — 2 x —
+ 12n4n5(n4 +ns+1)+2x N2y 2 X g ninang +2 X oningng

1 1 1 1

+ 2 x Enlngng, + 2 x Enlngng) + 2 x En1n4n5 + 2 x En2n3n4
1 1 1

+ 2 x ﬁnzngng) + 2 x ETLQTL47’L5 + 2 x En3n4n5

Var(JTaesn) = 5 (M1 +1+ 1)+ (MDA +1+ 1)+ (A1 +1+1)

(D) +1+1) + %(1)(1)(1 +1+1)+ %(1)(1)(1 +1+1)

OO +14 1)+ O+ 1+1) + OO +1+1)

2 W)+

+
+

1
+ 5 MOA+1+1) +

25
Var(JTRCBD) = F ~ 4.1667

Five treatments - MJT RCBD

M JTgrceBp = Ua12 + 2Ua13 + 3Uq14 + 4Ua15 + Ua23 + 2Uq24 + 3Ua25 + Uasa + 2U4a35 + Uass
E(MJTrepp) = E(Ua12) + 2E(Uq13) + 3E(Ug1a) + 4E(Ua1s) + E(Ug23) + 2E(Ug24)
+3E(Ua25) + E(Uas4) +2E(Uass) + E(Uaas)

1 1 1 1 1 1
=-nino+2X —ning+3 X —ning +4 X —nins + §n2n3 +2 x §n2n4

2 2 2 2
1 1 1 1
+ 3 x §n2n5 + §n3n4 + 2 x §n3n5 + §n4n5
= S +2x S1)(1) +3 % (1) +4x Z()(1) + (1)1 +2 x 5(1)(1)
£35 L)+ 5 (1) +2 % 1)) + 3 (1))
E(MJTresp) = ? ~ 10
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V(I’I"(MJTRCBD) =

VGT(MJTRCBD)

Var(Uzi2) +4Var(Uaiz) + OVar(Uais) + 16Var(Uays) + Var(Usas)

+ 4V ar(Ua24) + OV ar(Uazs) + Var(Ugsa) + 4Var(Ugss) + Var(Uas)
+4Cov(Uq12,Ua13) + 6Cov(Uqi2, Ug1a) + 8Cov(Ua12, Uars) + 2Cov(Ugi2, Ug23)
+4Cov(Ua12, Ug24) + 6C0ov(Ua12, Ua2s) + 2C0ov(Ug12, Uazs) + 4Cov(Uar2, Uass)
+ 2Cov(Ug12,Ugas) + 12C0ov(Ug13, Ug14) + 16Cov(Uqis, Ugrs) + 4Cov(Uqis, Ug2s)
+ 8Cov(Uq13, Ug24) + 12C0v(Ug13, Ugas) + 4C0ov(Ug13, Ugza) + 8Cov(Uqis, Ugss)

/-\/-\/-\/-\

al3; (U,
+ 4CO’U(Ua13, Ua45) +24C0o ( ald, a15) + GCOU( ald, Ua23) + 12001)(Ua14, Ua24)
+ 18C0ov(Uqa14, Ua2s) + 6Cov(Uqara, Ugsa) + 12C0ov(Ugia, Uass) + 6Cov(Ugia, Ugas)
+ 8Cov(Ug1s, Ug2s) + 16Cov(Uais, Ug2a) + 24C0ov(Ugrs, Uazs) + 8Cov(Ugis, Ugsa)
+ 16Cov(Uga1s, Uass) + 8Cov(Uais, Ugas) + 4C0ov(Ugzs, Ug24) + 6Cov(Ugas, Ugas)
+2C0ov(Ua23, Uasa) + 4C0v(Ua2s, Uaszs) + 2C0v(Ua2s, Uaas) + 12C0v(Ua24, Un2s)
+ 4Cov(Ug24, Ugza) + 8C0ov(Ug24, Uass) + 4Cov(Ugaa, Ugas) + 6Cov(Ugas, Ugsa)
+ 12C0v(Ugaz2s, Uass) + 6Cov(Ugas, Ugas) + 4C0ov(Ugsa, Uass) + 2C0ov(Ugsa, Ugas)
+4C0ov(Uy35, Uass)

(%
(%

1 1 1
= Enmz(nl +ng+1)+4x Trna(n +ns + 1) +9 x Enlm(m +ng4+1)

1 1 1
+ 16 x 1—2n1n5(n1 +ns + 1) Engng(ng +n3 + 1) +4 x En2n4(n2 +ng4 + 1)

1 1 1
+9 x En2n5(n2 + ns + 1) + En3n4(n3 —+ ng + ) +4 x En3n5(n3 +ns + 1)

1 1 1 1
+ En4n5(n4 +n5+1)+4x Tg"nens + 6 x 132 + 8 x 1312

1 1 1
—2x5n1n2n3—4x En1n2n4—6>< En1n2n5+2><0—|—4><0+2><0

1 1 1
+12 x ﬁn1n3n4 + 16 x ﬁnlngng, +4 x ﬁnmgng +8x04+12x0

1 1 1
—4 X —ningng — 8 X En1n3n5 +4x 0424 x En1n4n5 +6x0

12
1 1 1
+ 12 x En1n2n4—|—18><0+6>< 2n1n3n4+12><0 6 X 12n1n4n5+8><0
1 1 1
+16 x 0+ 24 x 2n1n2n5 +8 x 04 16 X 2n1n3n5 + 8 x Enlmmg,

1 1 1 1
+4 x En2n3n4 + 6 X ETLQTLgTLg) —2 X En2n3n4 4 x 2n2n3n5 +2x0

1 1 1
+ 12 x 2n2n4n5 + 4 x 12n2n3n4 +8x0—4x ﬁn2n4n5 +6x0

1 1 1 1
+ 12 x 2712713715 +6 x ETZQTMNE) +4 x En3n4n5 —2 X En3n4n5

1
+4 x En3n4n5

We can simplify above equation by first adding coefficients of the first 10 terms
and multiplying it by 3 divided by 12 since the sample size is 1 for each
treatment and adding the results to the sum of the rest of coefficient of the

non zero covariance divided by 12. That is
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n=no=nNg=ng=nN5=n=1

1 1
Var(MJTrepp) =50 X —n-n(n+mn+ 1) 4+ 150 x e

12
1 1
Var(MJTropp) = 50  25(1)(1)(1+141) +150 x —(1)(1)(1)
3 1
MJT, = —+1 — =2
V(M“( J RCBD) 50 x 12 + 150 x 12 5

Five treatments - SJT RCBD

SJTrep = Ugi2 + 4Uq13 + YUg14 + 16Uq15 + Ugos + 4Ug24 + YUg2s + Ugsa + 4Uq35 + Uqas
E(SJTrepp) = E(Ua12) + 4E(Ua13) + 9E(Ug14) + 16 E(Uq1s) + E(Ugo3) + 4E(Ugo4)
+9E(Ugas) + E(Ugsa) + 4E(Ugss) + E(Ugas)

1 1 1 1 1 1
= §n1n2 +4 x 5711713 + 9 x 5”1”4 + 16 x 5711715 + 5712713 +4 x 5”2”4

1 1 1 1
+ 9 % §n2n5 + 5713714 +4 x §n3n5 + §n4n5

1
=(1+4+9+16+1+4+9+1+4+1) x S(1)(1)

50
E(S.JTrepp) = 5 =25

Var(SJTrepp) = Var(Uz2) + 16Var(Ugis) + 81V ar(Ugia) + 256V ar(Uais) + Var(Ugas)
+16Var(Ugzq) + 81V ar(Uyzs) + Var(Ugss) + 16Var(Ugss) + Var(Uaas)
+ 8Cov(Uqi2, Ug13) + 18Cov(Ugi2, Ugra) + 32Cov(Ugi2, Ua1s)
+ 2C0v(Uq12, Ua23) + 8Cov(Uqi2, Ug2a) + 18Cov(Ugi2, Uazs)
+ 2C0v(Ug12, Ugsa) + 8Cov(Ugi2, Uass) + 2Cov(Ug12, Ugas)
+ 72C0ov(Ug13, Ug14) + 128C0ov(Uqis, Ugis) + 8Cov(Ugis, Ug2s)
+ 32C0v(Ug13, Ug24) 4+ 72C0v(Uqi3, Usas) + 8Cov(Ug1s, Ugsa)
+ 32C0v(Uq13, Uass) + 8Cov(Ugis, Ugas) + 288Cov(Ugi4, Uats)
+ 18C0ov(Ug14, Ug2s) + 72C0ov(Ugi4, Ug2a) + 162C00(Upgr4, Ugzs)
+ 18C0ov(Ug14, Ugza) + 72C0ov(Ugia, Uass) + 18Cov(Ugra, Ugas)
+ 32C0ov(Uga1s, Ug23) + 128C0ov(Uyais, Ug24) + 288C0v(Ugis, Ug2s)
+ 32C0ov(Uqa15, Ugss) + 128C0ov(Uais, Uass) + 32Cov(Uqis, Uaas)
+ 8Cov(Ug2s, Ug24) + 18C0ov(Uga3, Ugas) + 2C0v(Uyas, Ugsa)
+ 8C0ov(Ua23, Uass) + 2C0v(Ua23, Uaas) + 72C0v(Ua24, Us2s)
+ 8C0ov(Ug24, Ugsza) + 32C0ov(Uya4, Uyss) + 8Cov(Ugza, Ugas)
+ 18C0v(Ug2s, Ugsa) + 72C0ov(Uyas, Uass) + 18Cov(Ugas, Ugas)
+ 8C0ov(Ugsa, Ugss) + 2C0ov(Uysa, Ugas) + 8Cov(Ugss, Ugas)
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1 1 1
VCLT'(SJTRCBD) = —nlng(m + no + 1) + 16 x ﬁnmg(nl +ns + 1) + 81 x —n1n4(n1 + ng + 1)

12 12
1 1 1
+ 256 x ﬁnlng,(nl +ns + 1) + ﬁﬂang(ng +n3 + 1) + 16 x ﬁn2n4(n2 =+ ng4 + 1)
1 1 1
+ 81 x ﬁn2n5(n2 +ns + 1) + En3n4(n3 + ng + 1) + 16 x En3n5(n3 + ns + 1)

1 1 1 1
— 1 — 1 — 2 X —
+ 12n4n5(n4+n5—|— )+ 8 X 12n1n2n3+ 8 X 12n1n2n4+3 X 12n1n2n5

1 1 1

—2X En1n2n3—8 X ETL1TLQTL4—18 X ETL1TLQTL5+2 x04+8x04+2x0
1 1 1

+ 72 % En1n3n4 + 128 x ﬁnlngng, + 8 x Enlngng +32x04+72x0

1 1 1
—8 X ﬁnmgm; —32 x ﬁn1n3n5 + 8 x 04 288 x Emmmg) + 18 x 0

1 1 1
+ 72 X ﬁnlngml + 162 x 0+ 18 x ﬁnlngml +72x0—18 x En1n4n5 +32x0
1 1 1
+ 128 x 0 4 288 % ﬁn1n2n5 +32x 0+ 128 x ﬁn1n3n5 + 32 x ﬁn1n4n5

1 1 1 1
+ 8 X —nangng + 18 X —naongns — 2 X —naongng — 8 X —mnaongns +2 X 0

12 12 12 12
1 1 1
+ 72 X En2n4n5 + 8 x En2n3n4 +32x0—-8x En2n4n5 +18 x0

1 1 1 1
+ 72 x §n2n3n5 + 18 % §n2n4n5 + 8 x ﬁn3n4n5 —2 X En3n4n5

1
+ 8 X En3n4n5

Let say,ny =no=ng=ng=ns=n=1

1 1
Var($JTrepp) =470 gz -n(n+n+1) + 1198 x n-n

Var(SJTrosn) = 470 x %(1)(1)(1 F141)+ 1198 x %2(1)(1)

2608
VCL?“(SJTRCBD) = v ~ 217.3333

Five treatments 1 missing - JT BIBD

When treatment 1 is missing.
JTBIBD = Ua23 + Ua24 + Ua2s + Ug3s + Uqzs + Uaas
E(JTgiep) = E(Ua23) + E(Ua24) + E(Ua2s) + E(Uasa) + E(Uass) + E(Uaas)
1 1 1 1 1

1
= —nong + 5712714 + 5712715 + 5713714 + 5723715 + 5714715

1 1 1 1

(1) + 511 + ZOW) + S+ 5()1) + (1))
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VCL?“(JTB[BD) =
+2C0v(Uq23, Ug24) + 2C0ov(Ugas, U,
+ 2Cov(Ug23, Ugss) + 2Cov
+ 2Cov(Ugy24, + 2Cov
+ 2Cov + 2Cov

( a237
( a247
(Uazs, 34,

(U,
a35) (
Uass) (U

Var(JTgipp) = —nans(na +n3 + 1) +

12
1
En3n4(n3 + ng + 1) +

+ 2 X

12

+ 12

Engngml + 2 % Engngng,
1
—2 X En2n3n5+2><0—|—2><

1
—2><En2n4n5+2><0+2><

1 1
—2 X ﬁn3n4n5 + 2 X ﬁn3n4n5
3 1
T, = = il
V(M“(J BIBD) 6 x 19 + 8 x o

26
VCL?“(JTB[BD) = E ~ 2.1667

When treatment 2 is missing.

Var(Ugzs) + Var(Ua24) + Var(

1
—n2n4(n2 + ng + 1)

1
—n3n5(n3 +ns + 1) +

1
En2n4n5 + 2 X

1
Engn3n5 + 2 X

025) + 2C0ov(Ugas, Ugsa)
45) 24, Uq2s) + 2C0ov(Ug24, Ug3a)
45) 255 Uaza) +2Cov(Uqgas, Uyss)
) a45)
(

fnzns ng +ns + 1)

w45) +2Cov
a45) + 2Cov

Uaos) + Var(Uass) + Var(Uyss) + Var(Uass)
Uauss) + 2Cov

a347

(U
(U,
(U, + 2C0v(Ua3s, Uass)

En4n5(n4 +ns + 1)

—2X En2n3n4

1
En2n3n4 +2x0

1 1
ENQN4N5 + 2 x ﬁngmmg,

JTBrBD = Ug13 + Ugia + Ua1s + Ugsa + Uazs + Uaas

E(JTgipp) =

1 1
= 5mns + 5 + 5Mmns ++
1

E(JTgiBp)===3

Var(JTsrep)
+ 2Cov(Ug13,Ug14) + 2Cov(Ugi3, U,
+ 2C0ov(Ug13, Ugas) + 2Cov(U,
+ 2Cov +2Cov
+ 2Cov +2Cov

a147

ald, alb,

(U, (U,
(Ua14, Uaas) (U
(Uasa; Uass) (U,
%nlnii(nl +mn3+1) +

1
+ ﬁn3n4(n3 +ng+1)+

+ 2 x

a34; a34;

Var(JTprep) = G

12

12 12

1
En1n3n5+2x0+2x

1
En1n4n5+2><0+2><

12

12

1
En3n4n5 + 2 X En3n4n5

148

1
—ning(ng +ng + 1) +

1
—ningns + 2 X

1
—ningns + 2 X

E(Ua13) + E(Ua14) + E(Ua1s) + E(Uaza) + E(Uass) + E(Uass)

1

1
5”3714 + 5”3”5 + §n4n5

1

2

1

2

1

(1) + ;

(@) + 5 (1))

=Var(Uas) + Var(Uaia) + Var(Uas) + Var(Uass) + Var(Uyss) + Var(Ugss)

a15) + 2C0v(Ug13, Ugsa) + 2C0v(Ugis, Ugss)

a15) + 2C0ov(Ugia, Ugsa) + 2C0ov(Uqgia, Uass)
Uaza) + 2Cov(Uqis, Uass) + 2Cov(Uqgis, Ugas)
a45) +2Cov 5)
(

1
Tamns(m +ns5+1)

(U
(U,
(U

a357

1 1
—ngns(ng +ns + 1) + —ngns(ng + ns + 1)

12

1 1
—ningng + 2 X —ningns — 2 X —ningng

12

1
ﬁnlngm +2x0

1 1
ﬁn1n4n5 +2 X ﬁn3n4n5



3 1
VaT(JTB]BD) 6 x ﬁ + 8 X ﬁ

26
VCL?"(JTB[BD) = E ~~ 2.1667

When treatment 3 is missing.
JIBrBp = Us12 + Ug14 + Uq15 + Ug2s + Ugos + Uass
E(JTBiep) = E(Ua12) + E(Uq1a) + E(Ua1s) + E(Ua24) + E(Ua2s) + E(Uqas)

1 1 1 1 1 1
—ning + §n1n4 + §n1n5 + §n2n4 + 5”2”5 + 5”4”5
(D) + 5 W) + () + ZM(+ ) + Z1)

NN~ N

E(JTipp) == =3

Var(JTprep) = Var(Ua2) + Var(Uaia) + Var(Uas) + Var(Ug2s) + Var(Uges) + Var(Uass)
+2C0ov(Ua12, Ua14) + 2C0ov(Ua12, Ua1s) + 2C0v(Ua12, Ua2a) + 2C0v(Uar2, Ua2s)
+2C0ov(Ug12, Uaas) + 2Cov(Ua14, U

+2C0ov(Ug14, Uaas) + 2Cov(Uas, U

(Ua24, Uq2s) + 2Cov(U, o

15)
15) + 2Cov(Ug14, Ug24) + 2C0ov(Ug14, Ug2s)
a24) + 2Cov(Uq1s, Ug2s) + 2Cov(Ugis, Ugas)
Uass) + +2C0v(Uqas, Uass)

alb

+ 2Cov(Ug24, a24,

1 1 1
To"n2(nn 2 + 1) + gmina(ng 4 na + 1) + nans (i +ns + 1)

1 1
+ En2n4(n2 +na+1)+ Enzns(nz +ns+1)+

1 1 1
+ 2 % En1n2n4 + 2 x En1n2n5 —2X Enlngml —2X ﬁnlngng,

1 1 1
+2><0—|—2><En1n4n5—|—2><En1n2n4+2x0—2xEn1n4n5+2><0

VGT(JTB]BD) =

En4n5(n4 +ns + 1)

1 1 1 1 1
+ 2 X ﬁn1n2n5 + 2 x ﬁn1n4n5 + 2 x Engmmg, —2 X En2n4n5 + 2 x En2n4n5

3 1
V T — — _
CLT(J BIBD) 6 X 12 + 8 X 19

2
VGT(JTB]BD) = £ ~ 2.1667

When treatment 4 is missing.
JTBrBD = Ug12 + Uq13 + Ua1s + Ua23 + Ugas + Uass
E(JTBrp) = E(Ua12) + E(Ua13) + E(Ua1s) + E(Ua23) + E(Ua2s) + E(Uass)

1 1 1 1 1 1

pmne + 5mns + 5mns + 523 + 5215 + 571815
= SO+ W)+ (D) + OO + W) + (1))

2 2 2 2 2 2

E(JTBrBp) = g =3
Var(JTprep) = Var(Uai2) + Var(Ugis) + Var(Uais) + Var(Uges) + Var(Uges) + Var(Ugss)

+2C0v(Uq12, Ua13) + 2C0ov(Uq12, Uats) + 2C0v(Ua12, Ua23) + 2C0ov(Uq12, Uazs)
+2C0ov(Ug12, Uass) + 2Cov(Uqis, Ugis) + 2Cov(Ugis, Ugas) + 2C0v(Ugis, Ugas)
+2C0ov(Ug13, Ugss) + 2Cov(Uqis, Ugas) + 2Cov(Ugis, Uazs) + 2C0v(Ugis, Uass)
+2C0v(Ua23, Uazs) + 2C0ov(Ua23, Uass) + 2C0ov(Uazs, Uass)
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1 1 1
VaT‘(JTB]BD) Enmg(nl + n9 + 1) Enlng(m +ns + 1) Enlng,(m +ns + 1)

1 1 1
Emm(nz +n3+1)+ Enz%(m +ns+1)+ ﬁn3n5(n3 +ns+1)

1 1 1 1
+ 2 x Enlnzng + 2 x En1n2n5 —2X Enlngng —2X Enlng% +2x0

1 1 1
+2><En1n3n5+2><En1n2n3+2><0—2><En1n3n5+2><0

1 1 1
+ 2 x Enlngng) + 2 % Enlngng, + 2 x En2n3n5 —2X Engngng,
+ 2 X 1—n2n3n5
VaT’(JTB]BD) =6X —4+8X —

26
VGT'(JTB[BD) = E ~ 2.1667

When treatment 5 is missing.
JTBrBD = Ug12 + Uq13 + Ug14 + Ug23 + Ug24 + Ug3s

E(JTgrep) = E(Uai2) + E(Ua13) + E(Ua14) + E(Ua23) + E(Ug24) + E(Ug34)
1 1 1 1

1
= 5”1”2 + 5”1”3 + 5711714 + 57”627”63 + §n2n4 + 5”3”4

(D) + 5O + () + ZMW) + (D)) + Z1(W)

E(JTgrpp)=-=3

Var(JTgipp) = Var(Uai2) + Var(Uas) + Var(
+2C0ov(Ua12, Ua13) + 2Cov(Ua12, U
+2C0ov(Uq12, Uaza) + 2Cov(Uq13, U,
+2C0ov(Ua13, Uass) + 2C0ov(Uq14, U
+ 2Cov(Uq23, Ug24) + 2Cov(U,

w23) +2C0

Ua14) + Var(Uaes) + Var(Ug2q) + Var(Uass)
Uauss) + 2Cov

14)
a14) + 2Cov(U,

23) v(Uq14, Ug24) + 2C0v(Ugia, Ugsa)
) (U a247 a34)

(

a23; a3,

1 1
Var(JTgrpp) = E”l”Q(nl +ne+1)+ Emn:a(m +ns+1)+ *711714 ny+mng+ 1)

1 1 1
+ En2n3(n2 +n3+1)+ Enzm(m +n4+1)+ En3n4(n3 +ng+1)
1 1 1
—|—2><Enlngng—}—QxEn1n2n4—2><En1n2n3—2x3n1n2n4—|—2x0
1 1 1
—|—2><En1n3n4+2xﬁn1n2n3+2><0—2><En1n3n4+2><0
—i—2><1 4—2><1 +2><1 2><1
—n1nn —ninzn —TNongng — —nonzn
[p1n2m 191MaNA o 12N o 12ns"
+2x1—n2n3n4

VCLT(JTB[BD) =6X —+8x —

6
VCL?“(JTB[BD) = 12 ~ 2.1667

150

a14) + 2Cov(Ugi2, Ug23) + 2Cov(Ugi2, Ug24)
13, Ua23) +2C0ov(Uq13, Ug24)



Overall mean is:

3+3+3+3+3 18
E(JTB[BD) = 5 = E =3

Overall variance is:

26/12 + 26/12 + 26/12 + 26/12 + 26/12 26

VQT(JTB[BD) = 5

~ 2.1667

Five treatments 1 missing - MJT BIBD

When treatment 1 is missing.
MJTprp = Ugas + 2Uq24 + 3Uq25 + Ugsa + 2Uq35 + Ugas
E(MJTgigp) = E(Ua23) + 2E(Ua24) + 3E(Ua2s) + E(Uaza) + 2E(Uass) + E(Uaas)

1 1 1 1 1 1
= 5712713 + 2 X 5”2”4 + 3 % 577,277,5 + 5”3”4 + 2 x §n3n5 + §n4n5
1 1 1 1 1 1
— L@ 2 SO +3x LM+ L0 +2x SO + L)

10
E(MJTgrp) = -5 = 5

Var(MJTprpp) = Var(Uaas) + 4Var(Uaza) + 9V ar(Uass) + Var(Uzss) + 4Var(Uass)
+ Var(Uaas) + 4Cov(Ugs2s, Ug24) + 6Cov(Ugas, Uaas) + 2Cov(Ugas, Ugsa)
+ 4Cov(Ua23, Uass) + 2C0v(Uazs, Uaas) + 12C0v(Ua24, Uazs) + 4C0v(Un24, Uasa)
+ 8C0ov(Ua24, Uass) + 4C0ov(Ua24, Uaas) + 6Cov(Uazs, Uaza) + 12C0v(Uazs, Uass)
+ 6Cov(Ua2s, Ugas) + 4Cov(U, a34, Uass) + 2C0v(Uaza, Uaas) + 4C0ov(Uass, Uaas)
Var(MJTrcBD) = %ngng(ng +n3+1)+4x —n2n4(n2 +n4+1)+9x %ng%(ng +n5+1)

1 1 1
ﬁn3n4(n3 + ng4 + 1) +4 X ﬁn3n5(n3 +ns + 1) En4n5(n4 +ns + 1)

1 1 1 1
+ 4 x En2n3n4 + 6 X En2n3n5 —2 X ﬁn2n3n4 —4x En2n3n5 +2x0

1 1 1
+ 12 x En2n4n5 +4 x ETLQTL:),TL;; +8x0—4x ETLQTMTL{) +6x0

1 1 1
+ 12 x Engngng, + 6 X ﬁn2n4n5 +4 x ﬁngmmg, —2 X ﬁn3n4n5

1
+4 x ﬁn3n4n5
3 1
VCLT‘(MJTRCBD) =20 x E + 40 x E
100

Var(MJTRCBD) = E ~ 8.3333

When treatment 2 is missing.
MJTgrep = 2Uqa13 + 3Ug14 + 4Uq15 + Uasa + 2Uq35 + Uaas
E(MJTgrgp) = 2E(Ua13) + 3E(Uq1a) + 4E(Ugis) + +E(Uqasa) + 2E(Uyss) + E(Uqas)
1 1 1 1 1 1
— 9% = - 4x = z 9w = =
X 2n1n3 + 3 x 2n1n4 +4 x 2n1n5 + 2n3n4 + 2 x 2n3n5 + 2n4n5
1 1 1 1 1

=2 S()(1) +3x (1)1 +4x SWA) + 5 (1)) +2x %(1)(1) +500)
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13
E(MJTgrsp) = = = 6.5

Var(MJTergp) = 4Var(Uais) + OV ar(Ugia) + 16Var(Uais) + Var(Uass) + 4Var(Uy,ss)
+ Var(Uass) + 12Cov(Ug13, Ug14) + 16Cov(Ugis, Ugis) + 4Cov(Uqis, Ugsa)
+ 8Cov(Ugi13, Ugss) + 4Cov(Ugis, Ugas) + 24C0v(Ug14, Ugrs) + 6Cov(Ugia, Uasa)
+12C00(Un1s, Uass) + 6C0v(Uats; Uass) + 8C0v(Uats, Uass) + 16C00(Uats, Uass)
+ 8Cov(Ug15, Ugas) + 4Cov(Ugsa, Uass) + 2C0v(Ugsa, Ugas) + 4Cov(Ugss, Uaas)

1 1
Var(MJTprgp) =4 X Enlng(nl +n3+1)+9x Enlm(nl +ng+1)

1 1
+ 16 x Enlnf)(nl +n5+1) + Ensm(n:s +n4+1)

1 1
+4 x ﬁngng,(ng + ns + 1) + En4n5(n4 + ns + 1)

1 1 1 1
+12 x En1n3n4 + 16 x ﬁnlngng, —4 x ﬁnmg'rm —8 % En1n3n5 +4x0

1 1 1
+ 24 x ﬁn1n4n5 +6 x En1n3n4 +12x0—6 x En1n4n5 +8x0

1 1 1 1
+ 16 X ﬁn1n3n5 + 8 x En1n4n5 +4 x En3n4n5 —2 X ﬁn3n4n5

1
+4 x En3n4n5
1

3
VCL’F(MJTB[BD) =35 X ﬁ + 70 x —

12
175
Var(MJTBrgp) = ) ~ 14.5833

When treatment 3 is missing.
MJTBrgp = U2 + 3Uq14 + 4Uq15 + 2Ug24 + 3Uq25 + Uqas
EMJTsep) = E(Ua12) + 3E(Ua14) + 4E(Ug1s) + 2E(Ug24) + 3E(Ua2s) + E(Uaas)

1 1 1 1 1 1
= 57@17@2 + 3 x 5711714 +4 x 51@11@5 + 2 x 577,277,4 + 3 x §n2n5 + 571477,5
1 1 1 1 1 1
= S +3x S +4x S)(1) +2x S(1)(1) +3 x 5 (1)(1) + 5 (1)(1)
14
E(MJTBrgp) = 5 =7

Var(MJTgrep) = Var(Uaz) + 9V ar(Uaa) + 16Var(Uais) + 4Var(Uaes) + 9V ar(Ugas)
+ Var(Uaas) + 6Cov(Ugi2, Ug1a) + 8Cov(Ugi2, Ua1s) + 4Cov(Ugi2, Ug24a)
+ 6Cov(Ug12, Ugzs) + 2Cov(Ugi2, Ugss) + 24Cov(Ug14, Uars)
+12C0ov(Ua14, Ua24) + 18C0v(Uq14, Uaas) + 6Cov(Uara, Uass)
+ 16Cov(Uq1s, Ug24) + 24C0ov(Ugrs, Ugas + 8Cov(Ugis, Uaas)
+12C0ov(Ua24, Ua2s) + 4C0v(Ua24, Uaas) + 6Cov(Ua2s, Uass)
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V(ZT’(MJTB]BD)

VGT(MJTB[BD)

VGT(MJTB[BD) =

MJTgiBp
E(MJTB[BD)

E(MJTB[BD)

Var(MJTBrgp) =

VCLT(MJTB[BD)

1 1
Emng(m + no + 1) +9 x ﬁn1n4(n1 + ng + 1)

1 1
+ 16 x En1n5(n1 +n5+1)+4x ﬁngm(ng +n4+1)

1 1
+9 x ﬁnzns(m +ns+1)+ ﬁn4n5(n4 +ns + 1)

1 1 1 1
+ 6 x Enlngm + 8 x Enlngng, —4 x Enmgm; —6 % En1n2n5 +2x0

1 1 1
+ 24 x En1n4n5 + 12 x Enlngml + 18 x0—6x ﬁnlmmg, +16 x 0
—i—24><1 4—8><1 +12><1 4><1
12”1”2”5 12”1”4”5 12”2”4”5 12”2”4”5

1
+ 6 % En2n4n5
1

3
— 4 = -
0 x 12—i—80>< 1
200

— =~ 16.6667
12

When treatment 4 is missing.
= Uq12 +2Uaq13 + 4Uq15 + Ua23 + 3Uq25 + 2U435
= E(Uq12) + 2E(Ua13) + 4E(Uqais) + E(Ug23) + 3E(Ua2s) + 2E(Uass)

1 1 1 1 1 1
=-—nna+2 X —ning+4 X —nins + ’rlg’rlg + 3 X =ngng + 2 X —nsgns
2 2 2 2 2
1 1

S+ 51 +3x S0 +2x (1))

(1) +2 % S1)(1) +4x 3 =

1

53
=5 = 6.5
Var(Ugi2) + 4Var(Ugis) + 16Var(Ugis) + Var(Uaes) + 9V ar(Uazs)
+4Var(Ugss) + 4Cov(Ug12, Ug13) + 8Cov(Ugi2, Ugis) + 2C0v(Ugi2, Ugos)
+ 6Cov(Ug12, Ug2s) + 4Cov(Ugi2, Uyss) + 16Cov(Uqis, Ugis)
+ 4Cov(Ug13, Ug2s) + 12C0ov(Uqis, Usas) + 8Cov(Ugis, Uass)
+ 8Cov(Ug15, Ug2s) + 24Cov(Uais, Usas) + 16C0ov(Ugis, Uass)

(Ua23, Uazs)

+ 6Cov(Ugas, + 4Cov(Uq23, Uass) + 12C0v(Uags, Uass)

1 1
Enlng(nl + n9 + ) +4 x Enlng(nl +n3 + 1)

1 1
+ 16 x Enlng,(nl +ns+1)+ ETLQTL,?,(TLQ +n3+1)

1 1
+ 9 x ﬁngng,(ng +ns + 1) +4 x ﬁ’rlgng,(ng “+ ns + 1)

1 1 1 1
+4 x Enlngng + 8 x ﬁn1n2n5 —2X Enlngng 6 x En1n2n5 +4 x 0+

1 1 1
+ 16 x 12n1n3n5 +4 x ﬁnlngng +12x0—-8x 12n1n3n5 +8x0

1 1 1 1
+ 24 x En1n2n5 + 16 x En1n3n5 + 6 X Enzngng) 4 x En2n3n5

1
+ 12 x Engngng,
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3 1
VGT(MJTB]BD) 35 X E + 70 x E

VGT(MJTB[BD) % ~ 14.5833

When treatment 5 is missing.
MJTgrep = Uai2 + 2Uq13 + 3Ug1a + Ug2z + 2Ug24 + Uyza
E(MJTgigp) = E(Ua12) + 2E(Ua13) + 3E(Ug14) + E(Ua2s) + 2E(Ua24) + E(Ugss)

1 1 1 1 1
= §n1n2 + 2 x 5’!7,1’!7,3 + 3 x 5711714 + 5712713 + 2 x 5712714 + 5713714
1 1 1 1 1 1
=S(M)A) +2x S(1)(1) +3x S(1)(1) + 5(1)(1) +2 x 5(1)(1) + 5 (1)(1)
2 2 2 2 2 2
10
E(MJTpipp) = 5 =5

Var(MJTgigp) = Var(Ua2) + 4Var(Ugis) + OV ar(Uaa) + Var(Ugas) + 4Var(Ugay)
+ Var(Ugss) + 4Cov(Ugi2, Ug13) + 6Cov(Ugi2, Ugia) + 2Cov(Ugr2, Ug2s)
+ 4Cov(Ug12, Ug24) + 2C0v(Ug12, Ugss) + 12C0v(Uq1s, Ugi4)
+ 4C0ov(Ua13, Ua23) + 8Cov(Uq13, Ua24) + 4C00(Uq13, Uasa)
+ 6Cov(Ug14, Ug2s) + 12C0ov(Ugi4, Ugas) + 6Cov(Ugr4, Ugsa)
+ 4001)( 23, a24) + QCOU( 023, Ua34) + 4001)([],1247 Ua34)

1
—ning(ny +ng+1)+9 x

1
Trne(n+ng + 1) +4x o

VaT(MJTB[BD) = 12

12

1 1
—nong(ng +ng + 1) + —ngng(ng +ng + 1)

1
— 1 4
+ —nong(ng +ng+1)+4 x 1 D

12

1 1 1 1
+4 x 2n1n2n3 + 6 X 12n1n2n4 —2 X ﬁnlngng 4 x 2n1n2n4 +2x0

1 1 1
+ 12 x ﬁn1n3n4 +4 x Enlngng +8x0—4x En1n3n4 +6x0

1 1 1 1
+ 12 X —ningong + 6 X —ningng +4 X —nongng — 2 X —nongng

12 12 12 12
1
+4 x En2n3n4
3 1
MJT =2 — +4 —
Var(MJTBrBp) 0 x D + 40 x B
100

VCLT‘(MJTB[BD) = E ~ 8.3333

Overall mean is:

5+65+7+65+5 30
E(MJTB[BD) = 5 = E =06

Overall variance is:

100/12 4 175/12 + 200/12 + 175/12 + 100/12

=125
)

V(IT(MJTB]BD) =
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Five treatments 1 missing - SJT BIBD

When treatment 1 is missing.
SJTerep = Ua2s + 4Us24 + YWUa2s + Ugsza + 4Uu35 + Uaas
E(SJTerep) = E(Ua23) + 4E(Uq24) + 9E(Ua2s) + E(Uqza) + 4E(Uass) + E(Uqgas)

1 1 1 1 1
= §n2n3 +4 x §n2n4 + 9 x §n2n5 + §n3n4 +4 x §n3n5 + §n4n5
1
=(14+4+9+14+4+1)x 5(1)(1)
20
E(SJTB[BD) = ? = 10

Var(SJTprpp) = Var(Uaes) + 16Var(Ugas) + 81V ar(Usas) + Var(Uass) + 16V ar(Us,ss)
+ Var(Uass) + 8Cov(Uguzs, Ug24) + 18Cov(Uyas, Usas) + 2Cov(Ugas, Ugsa)
4 8Co0(Unss, Uass) + 2C00(Unss, Unas) + 72C00(Ugza, Unzs)
+ 8C0ov(Ug24, Ugsa) + 32C0ov(Uga4, Uyss) + 8Cov(Ugaa, Ugas)
+ 18C0ov(Uqa2s, Uasa) + 72C0v(Ugas, Uass) + 18Cov(Uyas, Ugas)
+ 8C0ov(Ugsa, Ugss) + 2C0ov(Uasa, Ugas) + 8Cov(Upss, Ugas)

1 1 1
Var(SJTerep) = Engng(nQ +n3+1)+16 x En2n4(n2 +ng+ 1)+ 81 x En2n5(n2 +n5+1)

1 1 1
+ En3n4(n3 +ng+1)+16 x §n3n5(n3 +n5+1)+ ﬁn4n5(n4 +n5+1)

1 1 1 1
+ 8 x ﬁn2n3n4 + 18 x ﬁngngng, —2x ﬁngngml —8 X En2n3n5 +2x0

1 1 1
+ 72 x ﬁn2n4n5 + 8 x ﬁn2n3n4 +32x0—8x ETLQTL4TL5 + 18 x 0

1 1 1 1
+ 72 x En2n3n5 + 18 x En2n4n5 + 8 x ﬁn3n4n5 —2X En3n4n5

1
+ 8 X —nznyns

12
3 1
T =11 — +192 x —
Var(SJTsrep) 6 X 5 + 192 x B
540
VCLT(SJTB[BD) == ﬁ =45

When treatment 2 is missing.
SJTprep = 4Ua13 + YUa14 + 16Uq15 + Ugza + 4Uqs5 + Ugas
E(SJTgrep) = 4E(Ua3) + 9E(Ug1a) + 16 E(Uqis) + E(Ugsa) + 4E(Uass) + E(Uaas)

1 1 1 1 1 1
=4 x §n1n3 + 9 x 577,177,4 4+ 16 x §n1n5 + 5?@37@4 +4 x 577,377,5 + §n4n5

:(4+9+16+1+4+1)X%(1)(1>

35
E(SITpipp) = 5 = 17.5
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Var(SJTerep) = 16Var(Uzi3) + 81V ar(Ua14) + 256V ar(Uais) + Var(Usss) + 16Var(U,ss)
+ Var(Ugss) + 72C0v(Ug1s, Ug1a) + 128C0ov(Uqis, Ugts) + 8Cov(Ugis, Uasa)
+ 32C0ov(Ug13, Uass) + 8Cov(Ug13, Ugas) + 288Cov(Ugig, Uqis)
+ 18Cov(Ug14, Ugsa) + 72C0v(Ugr4, Uyss) + 18Cov(Ugig, Ugas)
+ 32C0ov(Ug15, Ugsa) + 128C0ov(Uqis, Ugss) + 32Cov(Uqis, Ugas)
+ 8C0ov(Ugsa, Ugss) + 2C0ov(Ugsa, Ugas) + 8Cov(Upyss, Ugas)

1 1
Var(SJTprpp) = 16 X —nynz(n1 +n3+ 1) + 81 x —nying(ny +ng + 1)

12 12
1 1
+ 256 x Enms)(nl +ns+1)+ Ensm(ng +ng+1)
1 1
+ 16 x —ngns(ns +ns + 1) + —nyns(ng +ns + 1)
12 12
1 1 1 1
+ 72 x ﬁn1n3n4 + 128 x ﬁn1n3n5 —8x En1n3n4 —32x Enlngng, +8x%x0
1 1 1
+ 288 x En1n4n5 + 18 x En1n3n4 +72x0—18 x En1n4n5 +32x0

1 1 1 1
+ 128 x ﬁn1n3n5 + 32 x ﬁn1n4n5 + 8 x En3n4n5 —2 X En3n4n5

1
+ 8 X —nzngns

12
3 1
Var(SJTprpp) = 371 x I + 622 x I
1735

VCL’I“(SJTB[BD) = ? ~ 144.5833

When treatment 3 is missing.
SJITerep = Ugi2 + YUa14 + 16Uq15 + 4Ug24 + YUao5 + Uaas
E(SJTgipp) = E(Uai2) + 9E(Ug14) + 16 E(Ug15) + 4E(Ug24) + 9E(Ugas) + E(Ugas)
1

1 1 1 1 1
= §n1n2 +9 x §n1n4 + 16 x §n1n5 +4 x §n2n4 +9 x 5712715 + §n4n5

=(1+9+16+4+9+1) x%(l)(l)

40
E(SITprpp) = 5 =20

Var(SJTerep) = Var(Uaz2) + 81V ar(Uaia) + 256V ar(Ugis) + 16V ar(Uses) + 81Var(Uazs)
+ Var(Uasa) + 18Cov(Ugi2, Ug1a) 4+ 32Cov(Ugi2, Uats) + 8Cov(Ugi2, Ug24)
+ 18Cov(Uqa12, Uaas) + 2Cov(Ua12, Ugas) + 288C0ov(Ugia, Ua1s)
+ 72C0ov(Ug14, Ug24) + 162C00(Uqig, Ua2s) + 18Cov(Ug14, Ugas)
+ 128C0ov(Uga1s, Ugaa) + 288C0ov(Uats, Uazs) + 32Cov(Ugts, Uaas)
+ 72C0ov(Ug24, Ugas) + 8Cov(Ugaa, Uass) + 18Cov(Ugas, Uass)
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1 1 1
VaT’(SJTBIBD) = Emng(m + no + 1) + 81 x Enlm(m + ng + 1) + 256 x En1n5(n1 + n5 + 1)
1

1 1
+ 16 x En2n4<n2 + ng4 + 1) + 81 x En2n5(n2 + ns + 1) + ﬁn4n5(n4 +ns + 1)

1 1 1 1
+ 18 x En1n2n4 + 32 x Enlng% — 8 X En1n2n4 — 18 x En1n2n5 +2x0

1 1 1
+ 288 x E’I’L1’I’L4’I’L5 + 72 x En1n2n4 + 162 x 0 — 18 x Enlmmg, + 128 x 0

1 1 1 1
+ 288 x ﬁnlngng, + 32 x ﬁnlmmg, 4+ 72 X ﬁngmmg, —8x En2n4n5
1
+ 18 x Engmmg,

3 1
VaT(SJTB]BD) =436 x ﬁ + 768 x ﬁ

2
Var(SJTBIBD) = % =173

When treatment 4 is missing.
SJTprep = Ua12 + 4Uq13 + 16Uq15 + Ua23 + 9Ua2s + 4Ua35
E(SJTrp) = E(Ua12) + 4E(Uqa13) + 16 E(Ua1s) + E(Ua2s) + 9E (Uaas) + 4E(Uyss)

1 1 1 1 1 1
= —ning +4 X —ning + 16 X =nins + —nonzg + 9 x 5722725 +4 x 5713715

2 2 2 2
1
=(14+4+16+14+9+4) x 5(1)(1)
35
E(SJTprep) = 5 =175

Var(SJITsrep) = Var(Usz) + 16Var(Uzis) + 256V ar(Uazis) + Var(Uses) + 81V ar(Uygs)
+ 16V ar(Uyss) + 8Cov(Ug12, Ug13) + 32Cov(Ugi2, Ugis) + 2Cov(Ugi2, Ug2s)
+ 18Cov(Ug12, Ug2s) + 8Cov(Ugi2, Uyss) + 128Cov(Uqis, Uais)
+ 8Cov(Ugi13, Ug23) + 72C0v(Ug13, Ugas) 4+ 32C0v(Ugi3, Ugss)
+ 32C0ov(Ugis, Ugas) + 288Cov(Ugis, Ug2s) + 128C0ov(Ugis, Uass)

+ 18Cov(Ug23, Ug2s) + 8C0ov(Uga3, Uass) + 72C0v(Ugas, Ugss)

1 1
Var(SJTsrep) = Enlng(nl +ng+1)+16 x Enlng(nl +n3+1)

1 1
+ 256 x Enlnt’)(nl +ns+1) + En2n3(n2 +n3+1)
1 1
+ 81 x E’I’Lgng,(ng + ns + 1) + 16 x Engng)(ng + ns + 1)
—i—8><1 —i—32><1 2><1 18><1 +8x0
1o nans 1o nans 1pn2ns 1pn2ns

1 1 1
+ 128 x En1n3n5 + 8 % Enmgng +72x0—32x En1n3n5 +32x0

1 1 1 1
+ 288 x En1n2n5 + 128 x En1n3n5 + 18 x En2n3n5 —8 % En2n3n5

1
+ 72 X —nongns

12
3 1
T =371 X — 22 X —
Var(SJTprpp) = 371 x 1 + 622 x 5
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1735
VaT(SJTB]BD) = v ~~ 144.5833

When treatment 5 is missing.
SJITgip = U2 + 4Uu13 + 9Ua14 + Ugos + 4Uu24 + Ugss
E(SJTB[BD) = E(Ua12) + 4E(Ua13) + 9E(Ua14) + E(Uazg) + 4E(Ua24) + E(Ua34)

1 1 1 1 1
=—ning+4 X —ning +9 X =ning + —nong + 4 X —ngng + —ngny

2 2 2 2 2 2
1
= (1+44+9+14+4+1) x 5(1)(1)
20
E(SJTp1pp) = 5 = 10

Var(SJTerep) = Var(Usz2) + 16Var(Uus) + 81Var(Uzia) + Var(Uaes) + 16Var(Uaaq)
+ Var(Ugsa) + 8Cov(Ugi2, Ua13) + 18Cov(Ug12, Ug14) + 2C0v(Ug12, Ugas)
+ 8Cov(Ug12,Ug24) + 2C0v(Ug12, Ugss) + 72C0v(Uq13, Ug14)
+ 8C0ov(Ua13, Ua23) + 32C00(Ua13, Ua24) + 8C0ov(Ua13, Uasa)
+ 18Cov(Ug14, Ug23) + 72C0v(Ug14, Ugs) + 18Cov(Ugig, Ugsa)
+ 8C0ov(Ugz2s, Ug24) + 2C0v(Ugas, Ugss) + 8Cov(Ugaa, Ugsa)

1 1
VaT(SJTB[BD) = 7n1n2<n1 + ng + 1) + 16 x —nlng(nl +n3 + 1)

12 12
1 1
+ 81 x En1n4(n1 + ng + 1) + En2n3(’n2 +n3 + 1)
1 1
+ 16 x Engnz;(nz +ng+1)+ Engm(ng +ng4+1)
1 1 1
+ 8 % Enlngng + 18 x En1n2n4 —2 X EanLQTbg —8 X En1n2n4 +2x0
1 1 1
+ 72 x Enlngml + 8 x Enlngng +32x0—8x Enlngml + 18 x 0
1 1 1 1
+ 72 x ﬁnmgm; + 18 x ﬁnmgm; + 8 x Engngm —2 X ﬁngngm
1
+ 8 x En2n3n4
Var(SJT )—116><3—|—192><1
ar BIBD) — 12 12
540
Var(SJTprpp) = 1 =45

Overall mean is:

10+175+20+17.5+10

E(SJTB[BD) = 5

15

Overall variance is:

540/12 4 1735/12 + 2076/12 4 1735/12 + 540/12 3313
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Five treatments 2 missing - JT BIBD

When treatments 1 & 2 is missing.
JTBrBD = Ua3a + Uazs + Uass
E(JTgrpp) = E(Uaza) + E(Uass) + E(Ugas)
1 1 1 1 1 1
= 53 + 5785 + 5 Mans = (M) + (1)) + 5 (1)(1)

2 2 2
3
E(JTpipp) = 5 =15

Var(JTsipp) = Var(Uuss) + Var(Uuss) + Var(Uas) 4+ 2C0v(Uass, Uass) + 2C0v(Uasa, Uaas)
+ 2COU(UaSSa Ua45)

1 1 1
VCLT‘(JTB[BD) = Engm(ng + ng + 1) + ﬁn3n5(n3 + ns5 + 1) + ﬁn4n5(n4 + ns + 1)

1 1 1
+2 x ToTanans = 2 x Tgsnans + 2 x 1o /1871475

3 1
T — - 2 _
Var(J BIBD) =3 x 12 + 2 X 12

11
VCLT(JTB[BD) = E ~ 0.9167
When treatment 1 & 3 is missing.

JIBrep = Ug24 + Ugas + Ugss
E(JTBiep) = E(Ua24) + E(Ua2s) + E(Uaas)

1 1 1 1 1 1
= gnany + 32N + a5 = 5(1)(1) + 5(1)(1) + 5(1)(1)
3
E(JTB[BD) = B =15

VCLT(JTB]BD) = VCLT(Ua24) + VaT(Ua25) + VCLT(Ua45) + QCOU(UQM, Ua25) + QCOU(Ua%, Ua45)
+ QCOU(UQQE), Ua45)

1 1 1
VaT(JTB[BD) = 1—2n2n4(n2 + ng + 1) + En2n5(n2 + ns + 1) + En4n5(n4 +ns + 1)

1 1 1
+ 2 x E712714715 —2 X En2n4n5 + 2 % Emm%
1

Var(JTprpp) = 3 % % + 2 x 5
11
Var(JTprep) = Gl ~ 0.9167

When treatment 1 & 4 is missing.
JTBrBp = Ua23 + Ua2s + Ua3s
E(JTBrep) = E(Ua23) + E(Ua2s) + E(Uass)

1 1 1 1 1 1
= 5nang + 32N + N3N = 5(1)(1) + 5(1)(1) + 5(1)(1)
3
E(JTB[BD) = 5 =15

VQT(JTB]BD) = VaT’(Uagg) + Va’r’(Ua25) + VCLT'(UQ35) + QCOU(Uagg, Ua25) + QCOU(Uagg7 Ua35)
+ 2COU(UaQ57 Ua35)
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1 1 1
VQT(JTB]BD) = Engng(ng + ns + 1) + Engﬂﬁ(ng + ns5 + 1)En3n5(n3 + n5 + 1)

1 1 1
+ 2 X E71,271,377,5 —2x ﬁn2n3n5 +2x ﬁn2n3n5

3 1
Var(JTB[BD) =3 x ﬁ + 2 x E

11
Va’l“(JTB]BD) = E ~ 0.9167

When treatment 1 & 5 is missing.
JTBrBD = Ua23 + Us24 + Uy3a

1 1 1
E(JTgrep) = E(Ua23) + E(Ug24) + E(Ug3a) = 5h2ns + 513Ns + s
1 1 1
= 5(1)(1) 5(1)(1) + 5(1)(1)
3
E(JTpipp) = 5 =15

VCLT(JTB[BD) = VCLT(Ua23) + VCL’I“(Ua24) + VCLT(Ua34) + 2COU(Ua23, Ua24) + QCOU(Uagg, Ua34)
+ QCOU(Ua24, Ua34)

1 1 1
Var(JTgrpp) = En2n3(n2 +n3+1)+ ﬁngm(ng +n4a+1)+ En3n4(n3 +n4+1)

1 1 1
+ 2% ﬁ712713714 -2 X En2n3n4 +2 X En2n3n4

3 1
Var(JT, —3x o 42x —
CLT(J BIBD) 3 X 12 X 12

11
Var(JTprep) = - ~ 0.9167

When treatment 2 & 3 is missing.
JTBrBD = Ua1a + Ua1s + Uass

1 1 1
E(JTBrep) = E(Ua1a) + E(Uq15) + E(Ugas) = zning + =nins + =nans

2 2 2
— L)+ M)+ L)
E(JTgriBp) = ; =1.5

VCLT’(JTB]BD) = VaT’(UaM) + Va’r’(Ua15) + Var(Ua45) + QCOU(UaM, Ua15) + 2002)([],1147 Ua45)
+ 2COU(Ua157 Ua45)

1 1 1
Var(JTgigp) = —nina(ny +ng + 1) + —nins(ny +ns + 1) + —ngns(ng +ns + 1)

12 12 12
+2x 1 2 X 1 +2x 1
12n1n4n5 12n1n4n5 12n1n4n5
3 1
T = — 4+ 2 x —
VCLT(J BIBD) 3 X 2 + 2 X D

11
VaT’(JTB[BD) = E ~ 0.9167

When treatment 2 & 4 is missing.
JTrBp = Ua13 + Ua1s + Uass
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1

1 1
E(JTB]BD) = E(Ua13) + E(Ua15) + E(Ua35) = inlng + 5711715 + §n3n5

E(JTgrBp) = %(1)(” +

3
E(JTB[BD) = 5 =15

Var(JTgipp) = Var(Uas) + Var(Uas) + Var(Uass) + 2Cov(Ua13, Uats) + 2Cov(Uars, Uass)
+ 2COU(Ua15, Ua35)

1 1 1
Var(JTpipp) = Enmz(nl +ns+1)+ Em%(m +n5+1)+ En3n5(n3 +n5+1)

1 1 1
+ 2 X —ningns — 2 X —ninsns + 2 X —ninzns

12 12 12
3 1
T = — 2 -
VCLT(J BIBD) 3 X 19 + 2 X D

11
VQT(JTB[BD) = E ~ 0.9167

When treatment 2 & 5 is missing.
JTBrBp = Ug13 + Uq1a + Uqy3a

1 1 1
E(JTgrep) = E(Ua13) + E(Ua1a) + E(Ug34) = —ning + —ning + +=-nzna

2 2 2
= LM+ 5O + 5 (O)
E(JTBip) = g =1.5

Var(JTB[BD) = V(M“(Ualg) + VCL?“(UaM) + V(M“(Ua34> + QCO’U(Ualg, Ua14)
+2Cov(Uq13, Ugza) + 2Cov(Uqgi4, Ugsa)

1 1 1
Var(JTprep) = Enlng(nl +n3+1)+ ﬁn1n4(n1 +ng+1)+ En3n4(n3 +ng+1)

1 1 1
42X —ningng — 2 X —ningng + 2 X —ningng

12 12 12
3 1
T = — 4+ 2 X —
VCLT’(J BIBD) 3 % 19 + 2 X 12

11
VGT(JTB[BD) = E =~ 0.9167

When treatment 3 & 4 is missing.
JTBrD = Ua12 + Ua1s + Ua2s

1 1 1
E(JTBrigp) = E(Ua2) + E(Ua15) + E(Ua2s) = =ning + —nins + =nans

2 2 2
= %(1)(1 - %(1)(1) + %(1)(1)
E(JTprip) = g =15

Var(JTergp) = Var(Uaz) + Var(Uas) + Var(Uass) + 2Cov(Ugi2, Uats)
+2Cov(Uq12, Ua2s) + 2Cov(Uqis, Ug2s)
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1 1 1
VCLT(JTBIBD) = ﬁnmg(nl + no + 1) + Enmg,(nl + n5 + 1) + En2n5(n2 + ns5 + 1)

1 1 1
+2 % Emm% —2x ﬁmnzns + 2 x ﬁn1n4n5

3 1
VGT(JTB[BD) =3 X E + 2 x ﬁ

11
VCLT‘(JTB[BD) = E ~ 0.9167

When treatment 3 & 5 is missing.
JTBr1BD = Ug12 + Ug1a + Ug24

1 1 1
E(JTBrBp) = E(Ua12) + E(Ua14) + E(Uga4) = Jmnz + Jmna + 5n2n
oo+ oo+ oo
9 2 2
3
E(JTB[BD) = 5 =15

VCLT‘(JTB[BD) = VCLT(Ualg) + VCLT(UaM) + VCLT‘(Ua24) + QCOU(Ualz, Ua14)
+2C0ov(Ug12, Ug24) + 2Cov(Ugia, Ugaa)

1 1 1
Var(JTerep) = —=nina(ni +na + 1) + —ning(ny + ng + 1) + —nang(ne + ng + 1)

12 12 12
+ 2 X L 2 x L + 2 x L
12n1n2n4 12n1n2n4 12n1n2n4
3 1
T = —_ 2 —
V(M‘(J BIBD) 3 X B +2 X 15

11
VCLT‘(JTB[BD) = E ~ 0.9167

When treatment 4 & 5 is missing.
JTBrBp = Ua12 + Ua13 + Ua2s

1 1 1
E(JTBiep) = E(Ua12) + E(Ua13) + E(Ug23) = —ning + —ning + 5n2ns

2 2
= SO+ (W) + 5(0)()
E(JTBiBD) = g =1.5

VCLT(JTB[BD) = VaT(Ualg) + VaT’(Ua13) + VaT(Uagg) + 2COU(UQ12, Ua13) -+ QCOU(Ualg, Uazg)
+ 2COU(Ua13, Uagg)

1 1 1
Var(JTprpp) = qgmna(ni +n2 + 1) + gmang(nn +ns + 1) + 5nans(ng + s + 1)

1 1 1
+2x Tglnens — 2 x TgMn2ns +2x 1o Mn2ns

1

3
VCZT(JTB]BD) =3 X E + 2 % ﬁ

11
VCLT(JTB[BD) = ﬁ ~ 0.9167

Overall mean is:

15+15+15+15+15+15+15+15+15+1.5
E(JTB]BD): 10 =1.5
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Overall variance is:

11,11 11 11 11 11 11 11 11 11
VW(JTBIBD)Zﬁ+ﬁ+ﬁ+ﬁ+ﬁ$ﬁ+ﬁ+ﬁ+ﬁ+ﬁ:Ez0.9167

Five treatments 2 missing - MJT BIBD

When treatments 1 & 2 is missing.

MJTBrep = Uaza + 2Uu35 + Uags
1 1 1
E(MJTgrgp) = E(Uasa) + 2E(Uass) + E(Uags) = 573N +2x BUCRE + 57”5

= %(1)(1) +2 x %(1)(1) + %(1)(1)
E(MJTp1pp) = % =2

Var(MJTerep) = Var(Usss) + 4Var(Uass) + Var(Uaas) + 4Cov(Ugsa, Uass)
+2C0ov(Uq34, Uaas) + 4Cov(Uq3s, Uaas)

1 1 1
Var(MJTreBp) = —=ngna(nz +ng + 1) +4 x Tngns)(n:s +n5+ 1)+ ﬁn4n5(n4 +ns+1)

12 2
+4 x L 2 x L +4 x L
12n3n4n5 12n3n4n5 12n3n4n5
3 1
MJT. =6 x — —
VCLT( J RC’BD) 6 x 12 + 6 X B
24
VGT(MJTRCBD) = ﬁ =2

When treatments 1 & 3 is missing.

MJTBrp = 2Uq24 + 3Uq25 + Ugas

1 1 1
E(MJTB]BD) = 2E(Ua24) =+ 3E(Ua25) =+ E(Ua45) =2 X §n2n4 +3 % 5722725 + 5724725

x (1) +3 % L)) + Z1)

oS N

E(MJTgrpp) == =3
VaT(MJTB]BD) = 4Va7“(Ua24) + 9Var(Ua25) + VCLT‘(Ua45) + 1200U(Ua24, Ua25)
+4Cov(Ua24, Uaas) + 6Cov(Uaz2s, Uaas)

\]

1 1 1
Var(MJTropp) = 4 X ﬁn2n4(n2 +ng+1)+9x En2n5(n2 +ns+1)+ EN477,5(714 +ns+1)

1 1 1
+ 12 x En2n4n5 —4 x ﬁn2n4n5 + 6 x ETLQTL4TL5
1

3
MJT =14x —+14x —
Var( J RCBD) X 19 + X 9

o6
V(I?“(MJTRCBD) = E ~ 4.6667

When treatments 1 & 4 is missing.

MJTgipp = Ua23 + 3Ua25 + 2Uq35
1 1 1
E(MJTBIBD) = E(Uagg) + 3E(Ua25) + 2E(Ua35) = ingng + 3 x §n2n5 +2 X ingng,
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(1)(1) +3 % S(1)(1) +2 x (1))

E(MJTB[BD) = 5

=3

NN -

E(MJTB[BD) =
VCLT(MJTB[BD) = V(IT(Ua23) + 9V(ELT(U@25) + 4VCW’(Ua35) + GCOU(Uazg, Ua25)
+ ZIC'Oil(Uazg7 Ua35) + 1200U(Ua25, Ua35)

1 1 1
VaT(MJTRCBD) = ETLQTL;;(’I?,Q +n3 + 1) +9 x ﬁn2n5(n2 +ns + 1) + 4 x En3n5(n3 + ns + 1)

1 1 1
— —4x — 12 x —
+ 6 x 12n2n3n5 X 12n2n3n5 + 12 x 12n2n3n5
3 1
MJT =14x —4+14x —
VCLT‘( J RCBD) X 19 + X 9
516
V(ZT‘(MJTRCBD) = E ~ 4.6667
When treatments 1 & 5 is missing.
MJTBrBD = Ua2s + 2Ua24 + Uasa

1 1 1
E(MJTBIBD) = E(Uagg) + QE(Ua24) + E(Ua34) = §n2n3 + 2 x §n2n4 + 57‘&3714

_ %(1)(1) +2 x %(1)(1) + %(1)(”
E(MJTgipp) = % =2

VGT(MJTB[BD) = VaT(Uagg,) + 4Var(Ua24) + Var(Ua34) + 4CO?)<Ua23, Ua24)
+ QCOU(Uagg, Ua34> + 4CO’U(Ua247 Ua34)

1 1 1
Var(MJTrop) = —nans(na + n3 + 1) +4 x Tn2n4(n2 +ng+1)+ En3n4(n3 +ng4+1)

12 2
+4 x L 2 x L +4 x L
12n2n3n4 12n2n3n4 12n2n3n4
3 1
MJT; = — —
Var( J RCBD) 6 x 12 + 6 x o
24
Var(MJTRCBD) = E =2

When treatment 2 & 3 is missing.

MJTrpp = 3Uq14 + 4Uq15 + Ugas

1 1 1
E(MJTB[BD) = 3E(Ua14) + 4E(Ua15) + E(Ua45) =3 x 5?7,1?7,4 +4 x 5711715 + 5714715

x S +4x L) + S1)

oo W

E(MJTB[BD) =
VCL?“(MJTB[BD) = 9Var(Ua14) + 16VCL7‘(UCL15) + Var(Ua45) + 24COU(UQ14, Ua15)
+ 6Cov(Ug14, Uaas) + 8Cov(Ua1s, Uass)

1 1 1
Var(MJTgrpp) =9 X ﬁn1n4(n1 +ng+1)+16 x §n1n5(n1 +n5+1)+ ﬁn4n5(n4 +n5+1)

1 1 1
+ 24 x En1n4n5 —6 x ﬁn1n4n5 + 8 X En1n4n5
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3 1
VGT(MJTB[BD) 26 x E+26 12
104

VGT(MJTB[BD) = ﬁ ~ 8.6667

When treatments 2 & 4 is missing.
MJTgiep = 2Uq13 + 4Uq15 + 2U435

1 1 1
E(MJTB[BD) = 2E(Ua13) + 4E(Ua15) + 2E(Ua35> =2 X 577,177,3 +4 x 5711715 + 2 X —n3zn;s

2
1 1
: SO

4

() +2x

2x —(1)(1) +4 x
E(MJTgrBD) = g
Var(MJTergp) = 4Var(Uas) + 16Var(Uais) + 4Var(Uyss) + 16Cov(Ugis, Ugis)
+ 8Cov(Ua13, Uass) + 16Cov(Ua1s, Uass)

1 1
Var(MJTgrpp) =4 X —ninz(ny +n3 + 1) + 16 X —nins(n; +ns + 1)

12 12
1 1 1 1
+4 x 12n3n5(n3 +ns+1)+ 16 x T371n3N5 — 8 x 137113Ns + 16 x T371n3Ns
3 1
Var(MJT, =24 X — 424 x —
ar( BIBD) = X 19 + X 12
96
VCI/I“(MJTB[BD) = E =8

When treatment 2 & 5 is missing.
MJTgiep = 2Ua13 + 3Uq14 + Uq3a

1 1 1
E(MJTBigp) = 2E(Ua13) + 3E(Ug14) + E(Ugszs) = 2 X gmns + 3 X —ning + Lz

2
1 1 1
= 2% S(1)(1)+3x 5 (1) + 5(1)(1)
E(MJTgrep) = g 3

VCLT(MJTB[BD) = 4VCL7“(Ua13) + 9VCLT’(Ua14) + Var(Ua34) + 12001)(Ua13, Ua14)
+ 4C0v(Ua13, Uasa) + 6Cov(Uq14, Ugsa)

1 1 1
VGT(MJTB[BD) =4 x ﬁnlng(m +n3 + 1) +9 x ﬁn1n4(n1 + ng + 1) Engm(ng + ng + 1)

1 1 1
+ 12 x En1n3n4 —4 X 12711713714 + 6 x En1n3n4
1

3
MJT =14x —4+14x —
VCL?“( J BIBD) X 19 + X 9

56
V(IT(MJTB[BD) = E ~ 4.6667

When treatments 3 & 4 is missing.
MJTgiep = Uai2 +4Uq15 + 3Ua25

1 1 1
E(MJTB[BD) = E(Ualg) + 4E(Ua15) + 3E(Ua25) = 5711712 +4 x §n1n5 + 3 X §n2n5

B(MJTprsp) = 3(1(1) +4x L (1)(1) +3x 5(1)(1) = 5 =4
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VCL?“(MJTB[BD) = VaT(Ua12) + 16VaT‘(Ua15) + 9Va7“(Ua25) + SCOU(UMQ, Ua15)
+ GCOU(Ualz, Ua25) + 24COU(UQ15, Ua25

1 1 1
Var(MJTgrpp) = —=nina(ni +ng + 1) + 16 x En1n5(n1 +n5+1)+9x 1—n2n5(n2 +n5+1)

12 2
—|—8><1 6><1 —|—24><1
—MNn1nNang — —ninan —ninan
12125 12125 12125
3 1
MJT, =2 — +2 —
Var( J BIBD) 6 X 12+ 6 X 19
104

VCL?“(MJTB[BD) = E ~ 8.6667
When treatments 3 & 5 is missing.

MJTgrep = U2 + 3Ug14 + 2Uu24

E(MJTgriep) = E(Ua12) + 3E(Ua14) + 2E(Ug24) = %nlm +3 x %mm +2 X %mm
= S)() +3x S()(1) +2 x S (1)()
E(MJTgrep) = g =3
Var(MJTgrgp) = Var(Uai2) + OVar(Ugia) + 4Var(Uges) + 6Cov(Ugi2, Ug14)
+ 4Cov(Ug12, Ug24) + 12C00(Ug14, Ug24)

1 1 1
VGT(MJTB[BD) = 7”1”2(??;1 + no + 1) +9 x —n1n4(n1 =+ ng + 1) +4 x —n2n4(n2 + ng + 1)

12 12 12
+ 6 X L 4 x L + 12 x L
12n1n2n4 12711712714 12711712714
3 1
MJT, =14x —+14x—
VCLT( J BIBD) X 19 —+ X 9

56
Var(MJTgipp) = T ~ 4.6667

When treatments 4 & 5 is missing.
MJTBrp = Usi2 + 2Ua13 + Ua2s

1 1 1
E(MJTB]BD) = E(Ualz) + 2E(Ua13) + E(Uagg) = 5711712 + 2 x 571177,3 + 571277,3

= %(1)(1) +2 x %(1)(1) + %(1)(1>
E(MJTgisp) = % =2

VaT(MJTB]BD) = VCLT(UQQ) + 4Var(Ua13) + VaT(Uagg)
+4Cov(Uq12,Ua13) + 2Cov(Uq12, Ua2s) + 4Cov(Uq13, Ua23)

1 1 1
VCLT‘(MJTB[BD) = Enﬂ”&g(?ﬁ + no + 1) +4 x Enlng(nl +n3 + 1) + Engng(nz +n3 + 1)

1 1 1
A X omingng — 2 X pmngng +4 X oningng

12
3 1
MJT =6x — —
V(IT‘( J BIBD) 6 x 9 + 6 x D
24
VCLT(MJTB]BD) = E =2
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Overall mean is:

24+3+3+2+4+4+3+4+3+2

E(MJTprep) = 10

3
Overall variance is:

24 | 56 , 56 , 24 , 104 , 96 , 56 , 104 |, 56 , 24
DTt Tt Tt Tt T Th

VaT(MJTB[BD) = 10

=5
Five treatments 2 missing - SJT BIBD

When treatments 1 & 2 are is missing.
SJTBrep = Uaza + 4Uqu35 + Uass
1 1 1
E(SJTB[BD) = E(Ua34) + 4E(Ua35) + E(Ua45) = 577,3714 +4 x §n3n5 + 5714715
1
=(144+1)x 5(1)(1)
_6
2

=3

Va?”(SJTB[BD) = Var(Ua34) + 16Var(Ua35) + Var(Ua45) + SCO’U(UG34, Ua35)
+2C0v(Ug34, Uaas) + 8Cov(Uass, Uass)

1 1 1
VCL’F(SJTB[BD) = ﬁn3n4(n;3 + ng + 1) + 16 x Engng)(ng + ns + 1) + En4n5(n4 +ns + 1)

1 1 1
+ 8 % En3n4n5 —2 X En3n4n5 + 8 x ETL37‘L4TL5

3 1
T, =1 — + 14 x —
Var(SJ BIBD) 8 X 12 -+ X 12

Va?”(SJTB[BD) = % ~ 5.6667

When treatments 1 & 3 is missing.
SJTprep = 4Uqs24 + YUa25 + Uass

1 1 1
E(SJTB[BD) = 4E(Ua24) + 9E(Ua25) + E(Ua45) =4 x 5’/12’/14 + 9 x 5712715 + 571,471,5
1
= (4+9+1) x 5(1)(1)
14
B(SJTpisp) = =T

Var(SJTprpp) = 16Var(Ua4) + 81V ar(Uazs) + Var(Uass) + 72Cov(Ugaq, Ugas)
+ 8Cou(Ug24, Ugas) + 18Cov(Ugas, Ugas)

1 1
VCLT(SJTB]BD) =16 x Engm(ng + ng4 + 1) + 81 x Eng%(ng + ns + 1)

1 1 1 1
+ En4n5(n4 + ns + 1) + 72 x En2n4n5 — 8 X En2n4n5 + 18 x ﬁn2n4n5
1

3
Var(SJTprpp) = 98 X D + 82 x D

376
Var(SJTpipp) = T3 = 31.3333
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When treatments 1 & 4 is missing.
SJTBrBp = Ua23 + Wazs + 4U,35

1 1 1
E(SJTB[BD) = E(Ua23) + 9E(Ua25) + 4E(Ua35) = —n9ong + 9 X —n9ons + 4 X —nzns

2 2 2
1
= (1+9+4) x (D)
14
E(SJTB]BD) = ? =7

VCLT(SJTB[BD) = VaT(Ua23) + 81VaT’(Ua25) + 16Var(Ua35) + 1800’0((]@23, Ua25)
+ 8C0ov(Ua23, Uass) + 72C0ov(Uaas, Uass)

1 1 1
Var(SJTerep) = Engng(m +n3+ 1)+ 81 x Engng)(ng +n5+ 1)+ 16 x Engng,(ng +n5+1)

1 1 1
+ 18 X —mngngng — 8 X —mngngns + 72 X —nongns

12 12 12
3 1
V(IT‘(SJTB]BD) = 98 x ﬁ + 82 x ﬁ

376
Var(SJTpisp) = T3 = 31.3333

When treatments 1 & 5 is missing.
SJTprep = Ua23 + 4Ua24 + Ua3a

1 1 1
E(SJTgrep) = E(Ua23) + 4E(Ug24) + E(Ugzs) = 3M2ns +4 x 324 + 313N

— (1 4+4+1)x %(1)(1)

6
E(SJTBIBD) = § =3

VaT(SJTB]BD) = VaT(Ua23) + 16Va7“(Ua24) + VCLT(UCL34) + 8COU(Ua23, Ua24) + QCOU(Uagg, Ua34)
+ 8Cov(Uq24, Ug3a)

1 1 1
VCLT‘(SJTBIBD) = ﬁngng(ng + n3 + 1) + 16 x §n2n4(n2 + ng + 1) + ﬁn3n4(n3 + ng + 1)

1 1 1
+ 8 x E712713)714 —2X Engngml + 8 % En2n3n4
1

3
T =1 — + 14 x —
Var(SJ B[BD) 8 x 19 + X 2

VCL?"(SJTB]BD) = % = 5.6667

When treatments 2 & 3 is missing.
SJTgrp = Ya1a + 16Uq15 + Uass

1 1 1
E(SJTB]BD) = 9E(Ua14) + 16E(Ua15) + E(Ua45) =9 x §n1n4 + 16 x §n1n5 + §n4n5
1
= (9+16+1) x 5(1)(1)
26
B(SITpipp) = 5 =13
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Var(SJTerep) = 81Var(Uzia) + 256V ar(Uais) + Var(Uass) + 288Cov(Ugia, Uats)
+ 1800’0(Ua14, Ua45) + 32000(Ua15, Ua45)

1 1 1
VaT(SJTB]BD) =81 x Emm(nl + ng + 1) + 256 x Emng)(nl + ns + 1) + En4n5(n4 + ns + 1)

1 1 1
+ 288 x ﬁn1n4n5 — 18 x ﬁn1n4n5 + 32 x ﬁn1n4n5

3 1
VCL?"(SJTB[BD> = 338 x E + 302 x ﬁ
1316

V(L’I"(SJTB[BD) = ? ~ 109.6667

When treatments 2 & 4 is missing.
SJTgrep = 4Ua13 + 16U415 + 4U 435
1 1 1
E(SJTB[BD) = 4E(Ua13) + 16E(Ua15) + 4E(Ua35) =4 x 577,177,3 + 16 x §n1n5 +4 x §n3n5
1
=(4+4+16+4) x 5(1)(1)
24

E(SJTB]BD) = ? =12

VCLT(SJTB[BD) = 16Var(Ua13) + 256V(LT(Ua15) + 16VaT(Ua35) + 12800U(Ua13, Ua15)
+ 32C0ov(Ug13, Ugss) + 128C0ov(Uqis, Ugss)

1 1
VCL?“(SJTB[BD) =16 X —nlng(nl +n3 + 1) + 256 x 1—2n1n5(n1 + ny + 1)

12
—1—16><1 (n3 + 4—1)4—128><1 32><1
12n3n5 ns ns 12?7,1?7,3?7,5 12?7,1?7,3?7,5
1
+ 128 x E’I’Llngng)
3 1
T =2 — + 224 x —
VaT(SJ BIBD) 88 x 12 + X o
1088

Va’r’(SJTB[BD) = ? ~ 90.6667

When treatments 2 & 5 is missing.
SJTBipp = 4Uq13 + YUa14 + Ugsa
1 1 1
E(SJTB[BD) = 4E(Ua13) + 9E(Ua14) + E(Ua34) =4 x §n1n3 +9 x 5711714 + 577,377,4
1
=449+1)x 5(1)(1)
14

E(SJTBrBD) = -5 = 7

Var(SJTBIBD) = 16Var(Ua13) + 81Va7’(Ua14) + VCL?‘(Ua34) =+ 7200@(Ua13, Ua14)
+ 8COU(UG13, Ua34) + 18COU(Ua14, Ua34)

1 1 1
Var(SJTprpp) = 16 X Enlng(nl +mn3+1)+81x En1n4(n1 +ng+1)+ En3n4(n3 +ng4+1)
1 1 1
+ 72 % En1n3n4 —8 X En1n3n4 + 18 x En1n3n4
1

3
VGT(SJTB]BD) =98 x E + 82 x E
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376
Va’r’(SJTB]BD) = E ~ 31.3333

When treatments 3 & 4 is missing.
SJTprep = U2 + 16U415 + YU,25
E(SJTB[BD) = E(Ualg) + 16E(Ua15) + 9E(Ua25)

1 1 1
= —ning + 16 X —nins + 9 X —n9ns

2 2 2
1
= (1+16+9) x 5 (1)(1)
26
E(SJTp1pp) = 5 =13

VCL?“(SJTB[BD) = VaT(Uau) + 256Var(Ua15) + 81Va'r(Ua25) -+ 32001)([],112, Ua15)
+ 1800U(Ua12, Ua25) + 28800U(Ua15, Ua25)

1 1 1
Var(SJTerep) = Enlng(nl +ng + 1) + 256 x ﬁnlng,(nl +mn5+ 1)+ 81 x Engng)(nz +n5+1)

1 1 1
+ 32 x Enlngng, — 18 x Enlngng, + 288 x §n1n2n5

3 1
T = — 2 X —
Var(SJ BIBD) 338 x 12 + 302 x 12

131
VCL?“(SJTB[BD) = % = 109.6667

When treatments 3 & 5 is missing.
SJITerep = Ua12 + 9Ua14 + 4Ua24

1 1 1
E(SJTgiep) = E(Ua12) + 9E(Ua14) + 4E(Ug24) = Snne + 9 x gmng+ 4 x L

1
=(14+9+4)x 5(1)(1)
14
E(SJTgrBp) = > =7
Var(SJTprpp) = Var(Ugi2) + 81Var(Uaia) + 16Var(Ugas) + 18Cov(Ugi2, Ug14)

+ 8Cov(Uq12, Ua24) + 72C0v(Uq14, Ug24)

1 1 1
V(IT(SJTB]BD) = Enmg(m + ng + 1) + 81 x Emm;(m —+ ng + 1) + 16 x ﬁn2n4(n2 —+ ng + 1)

1 1 1
+ 18 X —ningnyg — 8 X —ninang + 72 X —ningny

12 12 12
3 1
Var(SJTerpp) = 98 X D + 82 x D
376
Var(SJTerep) = 12 = 31.3333

When treatments 4 & 5 is missing.
SJTpiep = Ua12 + 4Uq13 + Us23
1 1 1
E(SJTB[BD) = E(Ualg) + 4E(Ua13) + E(Uagg) = 5’01’02 +4 x 577,177,3 + ingng
1
=(14+4+1)x 5(1)(1)

6
E(SJTB[BD) = 5 =3
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Var(SJTerep) = Var(Usz) + 16Var(Uzs) + Var(Usas) + 8Cov(Ugi2, Ua13)

+ 2C0v(Uq12, Ua23) + 8Cov(Uq13, Ua23)

1 1
VGT(SJTB[BD) = —nmg(m “+ no + 1) + 16 x —mng(nl + ns + 1) +

12 12

1 1 1
+ 8 X —ninong — 2 X —ninong + 8 X —ninang

12 12 12
3 1
VGT(SJTB[BD) =18 X ﬁ + 14 x ﬁ

68
Va’l"(SJTB[BD) = E ~ 5.6667

Overall mean is:
3+7+7+3+13+12+7+13+7—|—3_

10 7.5

E(SJTB[BD) =

Overall variance is:

12

68 376 376 68 1316 1088 376 1316 376 68
TRttt tH th T Tt tn

Var(SJT =
ar(SJTBrBD) 10
Five treatments 3 missing - JT BIBD
When treatments 1, 2, & 3 is missing.
JTBrBp = Uass
1 1
E(JTB]BD) = E(Ua45) = 577,477,5 = 5(1)(1) =0.5
1 3
VCLT(JTB]BD) = Var(Ua45) = ﬁn4n5(n4 +ns + 1) = ﬁ =0.25
When treatments 1, 2, & 4 is missing.
JTBiBD = Uauss
1 1
E(JTsrpp) = E(Uazs) = gnsns = 5(1)(1) = 0.5
1 3
VCLT‘(JTB[BD) = V(M‘(Uagg,) = Engng,(ng + ns + 1) = I =0.25
When treatments 1 , 2, & 5 is missing.
JTBrBp = Ua3a
1 1
E(JTrpp) = E(Ugss) = §n3n4 = 5(1)(1) =0.5
1 3
VCLT(JTB]BD) = VaT(Ua34) = ﬁn3n4(n3 + ng + 1) = ﬁ =0.25
When treatments 1, 3, & 4 is missing.
JTBrBD = Ua2s
1 1
E(JTB[BD) = E(Ua25) = 577,277,5 = 5(1)(1) =0.5
1 3
VaT(JTB[BD) = VGT(UCL%) = ﬁngng,(m +ns + 1) = ﬁ =0.25
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When treatments 1, 3, & 5 is missing.

JTBrBp = Ug24

1 1
E(JTgrep) = E(Ug24) = 5”2”4 = 5(1)(1) =05
1 3
VaT'(JTB[BD) = V(M“(Ua24) = ﬁngml(ng =+ ng4 + 1) = ﬁ =0.25
When treatments 1, 4, & 5 is missing.
JTerep = Ua23
1 1
E(JTgiBp) = E(Ua23) = gnens = 5(1)(1) =05
1 3
Var(JTprpp) = Var(Uses) = Engng(ng +n3+1)= Tk 0.25

When treatments 2, 3, & 4 is missing.

JTBrBD = Uqats

1 1
E(JTgrgp) = E(Uai5) = Jmns = 5(1)(1) =05

1 3
VCLT‘(JTB[BD) = V(IT‘(UQLL',) = ﬁn1n5(n1 +ns + 1) = ﬁ =0.25
When treatments 2, 3, & 5 is missing.

JTBrBp = Uq14

1 1
E(JTBIBD) = E(Ua14) = 5%1%4 = 5(1)(1) =0.5
1 3
V(M“(JTB[BD) = Var(UaM) = Enﬂu(nl =+ ng + 1) = E =0.25
When treatments 2, 4, & 5 is missing.
JTBrep = Ua13
1 1
E(JTiep) = E(Ua13) = Jmns = 5(1)(1) =05
1 3
Var(JTigp) = Var(Ugs) = E”l”S(nl +n3+1)= 7= 0.25
When treatments 3, 4, & 5 is missing.
JTBrBp = Ua12
1 1
E(JTgrep) = E(Ua12) = gmnz = 5(1)(1) =05
1 3
Var(JTprep) = Var(Ug2) = ﬁnlng(nl +ng+1)= o= 0.25

Overall mean is:

E(JTgrpp) =

Overall variance is:

05+05+054+05+05+05+054+05+05+0.5

0.5
10

2 2 2 2 2 2 2 2 2 2
VGT(JTBIBD):O 5+0.25+025+0.25+0 SI—BO 5+0.25+025+0.25+0 5:0'25
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Five treatments 3 missing - MJT BIBD

When treatments 1, 2, & 3 is missing.
MJTgrep = Uass

1 1
E(MJTpipp) = E(Uass) = gnans = 5(1)(1) = 05
1 3
VCLT(MJTB]BD) = VCLT'(Ua45) = En4n5(n4 + ns + 1) = E =0.25

When treatments 1, 2, & 4 is missing.
MJTBiBp = 2U,s3s5

1 1
E(MJTB[BD) = 2E(Ua35) =2 x §n3n5 =2 X 5(1)(1) =1
1 3
Var(MJTgrep) = 4Var(Usss) = 4 X ﬁn3n5(n3 +ns+1)=4x P =1
When treatments 1 , 2, & 5 is missing.
MJTBrep = Uasa
1 1
E(MJTgrpp) = E(Ugs4) = §n3n4 = 5(1)(1) =0.5
1 3

Var(MJTgrpp) = Var(Ugss) = En3n4(n3 +ng+1)= D =0.25

When treatments 1, 3, & 4 is missing.

MJTgrp = 3Uq25
1

1
E(MJTB[BD) = 3E(Ua25) =3 x §n2n5 =3 X 5(1)(1) =1.5

1 3
VCLT(MJTB[BD) = 9Va7“(Ua25) =9 x ﬁn2n5(n2 + ns + 1) =9 x E =225

When treatments 1, 3, & 5 is missing.
MJTgrep = 2Uq24

E(MJTg1pp) = 2E(Uazs) = 2 x %mm =2 x %(1)(1) =1
Var(MJTsrep) = 4Var(Us2a) = 4 X %mm;(nz +ns+1)=4x 13—2 =1
When treatments 1, 4, & 5 is missing.
MJTgrep = Ua2s
E(MJTgipp) = E(Uygs) = %nzns = %(1)(1) =05
Var(MJTprpp) = Var(Uses) = %ngng(nz +ng+1)= % =0.25
When treatments 2, 3, & 4 is missing.
MJTgrep = 4Ua15
E(MJTs150) = AE(Uats) = 4 x %nlng, —4x %(1)(1) —9
Var(MJTgrep) = 16Var(Uyis) = 16times%n1n5(n1 +ns5+1) =16 x % =
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When treatments 2, 3, & 5 is missing.
MJTBrep = 3Ua14

1 1
E(MJTprpp) = 3E(Ua1a) = 3 x grung =3 x 5(1)(1) = 1.5
1
VCLT’(MJTB[BD) = 9Var(Ua14) =9 x ﬁmm;(nl =+ ng4 + 1) =9 x 13—2 =2.25
When treatments 2, 4, & 5 is missing.
MJTgrgp = 2Ua13
1 1
E(MJTB[BD) = QE(Ualg) =2X 5??,1??,3 =2x 5(1)(1) =1
1 3
VCLT(MJTB[BD) = 4V(ZT‘(Ua13) =4x Enlng(nl +n3g + 1) =4 E =1

When treatments 3, 4, & 5 is missing.

MJTgrgp = Uai2

1 1
E(MJTpipp) = E(Uaz) = gmnz = 5(1)(1) = 05

1 3
Var(MJTgrpp) = Var(Ugi2) = Enmg(nl +ng+1)= D =0.25

Overall mean is:
05+1+05+154+1+054+24+15+14+05

E(MJTB[BD) = 10

1

Overall variance is:

2541 2542.25+1 254+4+22 1 2
Vm’(MJTBIBD):O 5+1+4+0.25+4+2.25 + 1—;0 5+4+2254+1+0 5:1.25

Five treatments 3 missing - SJT BIBD

When treatments 1, 2, & 3 is missing.
SJTpiep = Uass

1 1
E(SJTgrp) = E(Uass) = 5"4”5 = 5(1)(1) =0.5
1
VLM“(SJTB[BD) = Var(Ua45) = ﬁn4n5<n4 +ns + 1) = % =0.25

When treatments 1, 2, & 4 is missing.
SJTpiep = 4Ua35

1 1
E(SJTB]BD) = 4E(Ua35) =4 X 5723725 =4 X 5(1)(1) =2
1 3
V(ZT‘(SJTB]BD) = 16VCLT‘(Ua35) =16 x Engng,(ng + ns + 1) =16 x E =4

When treatments 1 | 2, & 5 is missing.
SJTprp = Ugsa

1 1
E(SJTB[BD) = E(Ua34) = 5”3”4 = 5(1)(1) =05
1
VCLT(SJTB[BD) = Var(Ua34) = —n3n4(n3 + ng + 1) = 3 =0.25

12 12
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When treatments 1, 3, & 4 is missing.
SJTpiep = a2

1 1
E(SJTBrep) = 9E(Us2s) =9 X gnans = 9 x 5(1)(1) =45
1
VaT’(SJTB[BD) = 81Va7"(Ua25) =81 X Engm(ng + ny + 1) =81 X % = 20.25

When treatments 1, 3, & 5 is missing.
SJTprp = 4Uq24

1 1
E(SJTB[BD) = 4E(Ua24) =4x 577,277,4 =4x 5(1)(1) =2
1 3
VarS(JTprpp) = 16Var(Uges) = 16 X En2n4(n2 +n4+1)=16 x = 4

When treatments 1, 4, & 5 is missing.
SJITBrep = Ua2s

1 1
E(SJTB[BD) = E(Ua23) = 5”2”3 = 5(1)(1) =05
1 3
Var(5JTp1pp) = Var(Uazs) = {gnena(nz +ns +1) = 5 =025

When treatments 2, 3, & 4 is missing.
SJTpipp = 16Ua15

1 1
E(SJTBIBD) = 16E(Ua15) =16 x §n1n5 =16 x 5(1)(1) =8
1 3
Va?”(SJTB[BD) = 256Va7“(Ua15) = 256 X ﬁn1n5(n1 +ns + 1) = 256 X ﬁ = 64
When treatments 2, 3, & 5 is missing.
SJTrep = YWa14

1 1
E(SJTrep) = 9E(Ug14) = 9 X §n1n4 =9 x 5(1)(1) =45

1 3
Var(SJTprpp) = 81Var(Uga) = 81 X En1n4(n1 +ng4+1)=81x T 20.25

When treatments 2, 4, & 5 is missing.
SJTgrpp = 4Ua13

1 1
E(SJTB[BD) = 4E(Ua13) =4 x inlng =4 x 5(1)(1) =2
1 3
VCLT(SJTB]BD) = 16Var(Ua13) =16 x —nlng(nl +n3 + 1) =16 x E =4

12
When treatments 3, 4, & 5 is missing.

SJTBip = Ua12

1 1
E(SJTB[BD) = E(Ua12) = 5”1”2 = 5(1)(1) =0.5

1 3
Var(SJTerpp) = Var(Uy2) = Enlng(nl +ng+1)= T 0.25
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Overall mean is:

05+2+05+45+2+05+8+45+2+05

E(SJTgrBp) = 10 2.5
Overall variance is:
0.25+4+0.25+20.25+ 4+ 0.25 + 64 + 20.25 + 4 + 0.25
VCLT(SJTB[BD) = tat + tar + + tat =11.725

10
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APPENDIX B. POWER TABLES

Table B.1. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 6,

BIBD =6
1 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo loo First 0.0580 | 0.0448 | 0.0564 | 0.0448
Last 0.0474 | 0.0486 | 0.0540 | 0.0546
00 loo los First 0.2046 | 0.1856 | 0.2146 | 0.1856
Last 0.1868 | 0.2074 | 0.2214 | 0.2304
00 los los First 0.2120 | 0.1838 | 0.2148 | 0.1838
Last 0.1890 | 0.2008 | 0.2170 | 0.2252
First 0.1902 | 0.1694 | 0.1996 | 0.1694
0.0510.251 05 Last 0.1714 | 0.1872 | 0.1990 | 0.2094
0.0 0.3 05 First 0.2126 | 0.1854 | 0.2138 | 0.1854
Last 0.1902 | 0.2004 | 0.2154 | 0.2178
00 oo |10 First 0.4652 | 0.4538 | 0.5032 | 0.4538
Last 0.4506 | 0.4874 | 0.5116 | 0.5124
00 |10 |10 First 0.4790 | 0.4568 | 0.5034 | 0.4568
Last 0.4642 | 0.4984 | 0.5168 | 0.5198
00 los |10 First 0.4946 | 0.4656 | 0.5020 | 0.4656
Last 0.4726 | 0.5006 | 0.5150 | 0.5290
05 los |10 First 0.2034 | 0.1798 | 0.2176 | 0.1798
Last 0.1900 | 0.2088 | 0.2232 | 0.2332
05 |10 |10 First 0.2038 | 0.1822 | 0.2222 | 0.1822
Last 0.1834 | 0.2014 | 0.2194 | 0.2348
01 los |10 First 0.4248 | 0.4042 | 0.4476 | 0.4042
Last 0.4124 | 0.4400 | 0.4590 | 0.4680
0.1 0.3 0.7 First 0.2712 | 0.2448 | 0.2756 | 0.2448
Last 0.2518 | 0.2666 | 0.2834 | 0.2838
02 |os |os First 0.2572 | 0.2310 | 0.2638 | 0.2310
Last 0.2362 | 0.2530 | 0.2672 | 0.2684
First 0.2052 | 0.1756 | 0.2126 | 0.1756
0.0 1025705 Last 0.1820 | 0.1928 | 0.2086 | 0.2264
00 lo1 los First 0.3598 | 0.3348 | 0.3786 | 0.3348
Last 0.3352 | 0.3590 | 0.3790 | 0.3826
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Table B.2. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0534 | 0.0404 | 0.0528 | 0.0404
Last 0.0476 | 0.0500 | 0.0558 | 0.0538
00 loo los First 0.3084 | 0.2852 | 0.3242 | 0.2852
Last 0.2826 | 0.3108 | 0.3286 | 0.3294
00 los los First 0.3464 | 0.3152 | 0.3500 | 0.3152
Last 0.3274 | 0.3412 | 0.3594 | 0.3614
First 0.2976 | 0.2700 | 0.3064 | 0.2700
0.0510.251 05 Last 0.2796 | 0.2978 | 0.3142 | 0.3150
00 los los First 0.3446 | 0.3136 | 0.3506 | 0.3136
Last 0.3316 | 0.3456 | 0.3568 | 0.3616
00 oo |10 First 0.6344 | 0.6320 | 0.6726 | 0.6320
Last 0.6246 | 0.6722 | 0.6838 | 0.6900
00 |10 |10 First 0.6154 | 0.6158 | 0.6548 | 0.6158
Last 0.6088 | 0.6460 | 0.6660 | 0.6770
00 los |10 First 0.7262 | 0.6988 | 0.7068 | 0.6988
Last 0.7116 | 0.7224 | 0.7244 | 0.7392
05 los |10 First 0.3032 | 0.2826 | 0.3302 | 0.2826
Last 0.2830 | 0.3096 | 0.3314 | 0.3394
05 |10 |10 First 0.3286 | 0.3006 | 0.3286 | 0.3006
Last 0.3130 | 0.3228 | 0.3394 | 0.3410
01 los |10 First 0.6626 | 0.6344 | 0.6542 | 0.6344
Last 0.6522 | 0.6664 | 0.6712 | 0.6876
01 los o~ First 0.4322 | 0.3996 | 0.4284 | 0.3996
Last 0.4116 | 0.4274 | 0.4394 | 0.4484
02 los |os First 0.4216 | 0.3900 | 0.4166 | 0.3900
Last 0.4024 | 0.4180 | 0.4284 | 0.4408
First 0.3550 | 0.3188 | 0.3528 | 0.3188
0.0 1025705 Last 0.3274 | 0.3450 | 0.3612 | 0.3762
00 lo1 los First 0.5536 | 0.5316 | 0.5638 | 0.5316
Last 0.5388 | 0.5610 | 0.5764 | 0.5878
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Table B.3. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0456 | 0.0446 | 0.0508 | 0.0446
Last 0.0462 | 0.0404 | 0.0484 | 0.0450
00 loo los First 0.1690 | 0.1508 | 0.1844 | 0.1508
Last 0.1520 | 0.1652 | 0.1798 | 0.1994
00 los los First 0.1694 | 0.1398 | 0.1688 | 0.1398
Last 0.1536 | 0.1612 | 0.1766 | 0.1798
First 0.1552 | 0.1330 | 0.1608 | 0.1330
0.0510.251 05 Last 0.1388 | 0.1490 | 0.1602 | 0.1794
0.0 03 05 First 0.1600 | 0.1402 | 0.1722 | 0.1402
Last 0.1426 | 0.1578 | 0.1702 | 0.1692
00 oo |10 First 0.3564 | 0.3350 | 0.3812 | 0.3350
Last 0.3374 | 0.3618 | 0.3848 | 0.3934
00 |10 |10 First 0.3462 | 0.3234 | 0.3740 | 0.3234
Last 0.3256 | 0.3596 | 0.3806 | 0.3850
00 los |10 First 0.3838 | 0.3542 | 0.3900 | 0.3542
Last 0.3668 | 0.3896 | 0.4004 | 0.4148
0.5 0.5 1.0 First 0.1714 | 0.1488 | 0.1744 | 0.1488
Last 0.1526 | 0.1576 | 0.1704 | 0.1840
05 |10 |10 First 0.1648 | 0.1430 | 0.1736 | 0.1430
Last 0.1496 | 0.1602 | 0.1756 | 0.1820
01 los |10 First 0.3248 | 0.2954 | 0.3320 | 0.2954
Last 0.3018 | 0.3208 | 0.3376 | 0.3419
01 los o~ First 0.1918 | 0.1670 | 0.1950 | 0.1670
Last 0.1748 | 0.1856 | 0.2014 | 0.2192
02 los |os First 0.2166 | 0.1880 | 0.2192 | 0.1880
Last 0.1924 | 0.2026 | 0.2182 | 0.2290
First 0.1732 | 0.1508 | 0.1788 | 0.1508
0.0 1025705 Last 0.1580 | 0.1652 | 0.1794 | 0.1849
00 lo1 los First 0.2782 | 0.2532 | 0.2886 | 0.2532
Last 0.2636 | 0.2798 | 0.2956 | 0.2972
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Table B.4. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0508 | 0.0546 | 0.0514 | 0.0546
Last 0.0546 | 0.0582 | 0.0566 | 0.0522
00 loo los First 0.2424 | 0.2592 | 0.2536 | 0.2592
Last 0.2830 | 0.2992 | 0.2692 | 0.2590
00 los los First 0.2292 | 0.2526 | 0.2430 | 0.2526
Last 0.2678 | 0.2840 | 0.2562 | 0.2498
First 0.2098 | 0.2308 | 0.2254 | 0.2308
0.05 | 0.25 1 0.5 Last 0.2472 | 0.2614 | 0.2378 | 0.2278
00 los los First 0.2378 | 0.2632 | 0.2590 | 0.2632
Last 0.2760 | 0.2948 | 0.2662 | 0.2590
00 oo |10 First 0.5708 | 0.6244 | 0.6016 | 0.6244
Last 0.6204 | 0.6588 | 0.6132 | 0.6194
00 |10 |10 First 0.5692 | 0.6156 | 0.5996 | 0.6156
Last 0.6234 | 0.6548 | 0.6166 | 0.6140
00 los |10 First 0.5822 | 0.6352 | 0.6122 | 0.6352
Last 0.6318 | 0.6670 | 0.6282 | 0.6308
0.5 0.5 1.0 First 0.2308 | 0.2574 | 0.2522 | 0.2574
Last 0.2750 | 0.2936 | 0.2612 | 0.2546
05 |10 |10 First 0.2390 | 0.2594 | 0.2484 | 0.2594
Last 0.2748 | 0.2942 | 0.2648 | 0.2560
01 los |10 First 0.5160 | 0.5568 | 0.5346 | 0.5568
Last 0.5644 | 0.5916 | 0.5508 | 0.5510
01 los o~ First 0.2896 | 0.3164 | 0.3072 | 0.3164
Last 0.3352 | 0.3598 | 0.3226 | 0.3120
02 los |os First 0.3052 | 0.3372 | 0.3226 | 0.3372
Last 0.3478 | 0.3704 | 0.3388 | 0.3340
First 0.2348 | 0.2524 | 0.2458 | 0.2524
0.0 1025705 Last 0.2750 | 0.2930 | 0.2588 | 0.2512
0.0 01 03 First 0.4400 | 0.4816 | 0.4632 | 0.4816
Last 0.4902 | 0.5206 | 0.4800 | 0.4780
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Table B.5. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

1 142 w3 | Standardized | JT MJT | SJT Alvo
00 oo | oo First 0.0508 | 0.0540 | 0.0520 | 0.0540
Last 0.0532 | 0.0544 | 0.0588 | 0.0522
00 loo |os First 0.3806 | 0.4204 | 0.4074 | 0.4204
Last 0.4264 | 0.4556 | 0.4244 | 0.4140
00 los |os First 0.3892 | 0.4226 | 0.4056 | 0.4226
Last 0.4384 | 0.4644 | 0.4190 | 0.4174
First 0.3780 | 0.3998 | 0.3792 | 0.3998
0.0510-25 ) 05 Last 0.4220 | 0.4390 | 0.3934 | 0.3960
0.0 03 05 First 0.4094 | 0.4428 | 0.4172 | 0.4428
Last 0.4640 | 0.4824 | 0.4322 | 0.4386
00 oo |10 First 0.7490 | 0.7962 | 0.7796 | 0.7962
Last 0.7956 | 0.8264 | 0.7960 | 0.79344
00 110 |10 First 0.7264 | 0.7794 | 0.7716 | 0.7794
Last 0.7678 | 0.8096 | 0.7810 | 0.7782
00 los |10 First 0.8082 | 0.8284 | 0.7946 | 0.8284
Last 0.8438 | 0.8504 | 0.8058 | 0.8268
05 o5 |10 First 0.3790 | 0.4146 | 0.3994 | 0.4146
Last 0.4236 | 0.4550 | 0.4182 | 0.4122
05 |10 |10 First 0.3826 | 0.4132 | 0.3930 | 0.4132
Last 0.4282 | 0.4504 | 0.4138 | 0.4100
01 los |10 First 0.7558 | 0.7818 | 0.7490 | 0.7818
Last 0.7940 | 0.8076 | 0.7618 | 0.7780
01 los |or First 0.5132 | 0.5428 | 0.5078 | 0.5428
Last 0.5606 | 0.5798 | 0.5254 | 0.5406
02 los |os First 0.5024 | 0.5260 | 0.4958 | 0.5260
Last 0.5502 | 0.5658 | 0.5138 | 0.5218
First 0.4252 | 0.4538 | 0.4262 | 0.4538
0.0 1025105 Last 0.4778 | 0.4966 | 0.4512 | 0.4530
00 lo1 los First 0.6466 | 0.6850 | 0.6594 | 0.6850
Last 0.6966 | 0.7220 | 0.6740 | 0.6820
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Table B.6. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0478 | 0.0530 | 0.0500 | 0.0530
Last 0.0462 | 0.0556 | 0.0544 | 0.0526
00 loo los First 0.1892 | 0.2134 | 0.2078 | 0.2134
Last 0.2224 | 0.2434 | 0.2188 | 0.2104
00 los los First 0.1832 | 0.2020 | 0.2000 | 0.2020
Last 0.2174 | 0.2306 | 0.2108 | 0.1998
First 0.1780 | 0.1838 | 0.1756 | 0.1838
0.05 | 0.25 1 0.5 Last 0.2054 | 0.2122 | 0.1932 | 0.1836
0.0 0.3 05 First 0.1894 | 0.2044 | 0.1906 | 0.2044
Last 0.2208 | 0.2298 | 0.2056 | 0.2012
00 oo |10 First 0.4350 | 0.4694 | 0.4488 | 0.4694
Last 0.4834 | 0.5098 | 0.4672 | 0.4658
00 |10 |10 First 0.4254 | 0.4700 | 0.4456 | 0.4700
Last 0.4744 | 0.5098 | 0.4650 | 0.4668
00 los |10 First 0.4394 | 0.4726 | 0.4560 | 0.4726
Last 0.4878 | 0.5120 | 0.4688 | 0.4712
0.5 0.5 1.0 First 0.1772 | 0.1964 | 0.1902 | 0.1964
Last 0.2102 | 0.2218 | 0.2038 | 0.1936
05 |10 |10 First 0.1880 | 0.2028 | 0.1984 | 0.2028
Last 0.2210 | 0.2338 | 0.2096 | 0.2000
01 los |10 First 0.3888 | 0.4190 | 0.4008 | 0.4190
Last 0.4364 | 0.4600 | 0.4178 | 0.4154
0.1 0.3 0.7 First 0.2292 | 0.2536 | 0.2422 | 0.2536
Last 0.2658 | 0.2822 | 0.2538 | 0.2482
02 los |os First 0.2364 | 0.2598 | 0.2466 | 0.2598
Last 0.2722 | 0.2882 | 0.2642 | 0.2556
First 0.1944 | 0.2140 | 0.2000 | 0.2140
0.0 1025705 Last 0.2302 | 0.2398 | 0.2114 | 0.2082
0.0 01 03 First 0.3194 | 0.3428 | 0.3292 | 0.3428
Last 0.3604 | 0.3808 | 0.3428 | 0.3374
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Table B.7. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 0.0 0.0 First 0.0468 | 0.0444 | 0.0466 | 0.0444
Last 0.0450 | 0.0442 | 0.0516 | 0.0420
00 loo los First 0.2408 | 0.2940 | 0.2754 | 0.2940
Last 0.2296 | 0.2824 | 0.2882 | 0.2732
00 los los First 0.2612 | 0.3124 | 0.2912 | 0.3124
Last 0.2508 | 0.3008 | 0.3074 | 0.2912
First 0.2174 | 0.2684 | 0.2508 | 0.2684
0.0510.251 05 Last 0.2076 | 0.2568 | 0.2638 | 0.2506
00 los los First 0.2508 | 0.2960 | 0.2784 | 0.2960
Last 0.2416 | 0.2864 | 0.2958 | 0.2766
00 oo |10 First 0.6260 | 0.6996 | 0.6750 | 0.6996
Last 0.6144 | 0.6876 | 0.6894 | 0.6826
00 |10 |10 First 0.6200 | 0.6899 | 0.6732 | 0.6899
Last 0.6126 | 0.6884 | 0.6868 | 0.6790
00 los |10 First 0.6250 | 0.6896 | 0.6632 | 0.6896
Last 0.6138 | 0.6786 | 0.6794 | 0.6702
05 los |10 First 0.2438 | 0.2930 | 0.2750 | 0.2930
Last 0.2344 | 0.2822 | 0.2860 | 0.2744
05 |10 |10 First 0.2552 | 0.3098 | 0.2886 | 0.3098
Last 0.2462 | 0.2970 | 0.3050 | 0.2864
01 los |10 First 0.5634 | 0.6214 | 0.5930 | 0.6214
Last 0.5530 | 0.6184 | 0.6136 | 0.6110
01 los o~ First 0.3248 | 0.3850 | 0.3670 | 0.3850
Last 0.3128 | 0.3808 | 0.3751 | 0.3736
02 los |os First 0.3304 | 0.3872 | 0.3692 | 0.3872
Last 0.3194 | 0.3862 | 0.3848 | 0.3724
First 0.2530 | 0.3072 | 0.2820 | 0.3072
0.0 1025705 Last 0.2450 | 0.2978 | 0.2966 | 0.2858
00 lo1 los First 0.4722 | 0.5394 | 0.5196 | 0.5394
Last 0.4616 | 0.5344 | 0.5368 | 0.5226
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Table B.8. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0447 | 0.0546 | 0.0498 | 0.0546
Last 0.0426 | 0.0550 | 0.0536 | 0.0514
00 loo los First 0.4160 | 0.4820 | 0.4572 | 0.4820
Last 0.4060 | 0.4680 | 0.4736 | 0.4640
00 los los First 0.4148 | 0.4874 | 0.4620 | 0.4874
Last 0.4062 | 0.4754 | 0.4794 | 0.4652
First 0.3976 | 0.4446 | 0.4188 | 0.4446
0.0510.251 05 Last 0.3872 | 0.4426 | 0.4358 | 0.4340
00 los los First 0.4428 | 0.4990 | 0.4780 | 0.4990
Last 0.4322 | 0.4958 | 0.4930 | 0.4834
00 oo |10 First 0.7960 | 0.8694 | 0.8444 | 0.8694
Last 0.7908 | 0.8588 | 0.8536 | 0.8522
00 |10 |10 First 0.7920 | 0.8612 | 0.8474 | 0.8612
Last 0.7826 | 0.8476 | 0.8542 | 0.8478
00 los |10 First 0.8728 | 0.8944 | 0.8682 | 0.8944
Last 0.8656 | 0.8942 | 0.8754 | 0.8910
05 los |10 First 0.4070 | 0.4894 | 0.4602 | 0.4894
Last 0.3958 | 0.4690 | 0.4836 | 0.4634
05 |10 |10 First 0.4210 | 0.4848 | 0.4606 | 0.4848
Last 0.4102 | 0.4744 | 0.4768 | 0.4662
01 los |10 First 0.8086 | 0.8420 | 0.8116 | 0.8420
Last 0.8010 | 0.8402 | 0.8204 | 0.8370
01 los o~ First 0.5582 | 0.6102 | 0.5748 | 0.6102
Last 0.5464 | 0.6074 | 0.5912 | 0.5986
02 los |os First 0.5630 | 0.6082 | 0.5750 | 0.6082
Last 0.5478 | 0.6024 | 0.5938 | 0.5966
First 0.4560 | 0.5078 | 0.4736 | 0.5078
0.0 1025705 Last 0.4446 | 0.5024 | 0.4930 | 0.4948
00 lo1 los First 0.7114 | 0.7670 | 0.7404 | 0.7670
Last 0.6998 | 0.7638 | 0.7488 | 0.7600
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Table B.9. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0480 | 0.0456 | 0.0466 | 0.0456
Last 0.0468 | 0.0468 | 0.0506 | 0.0436
00 loo los First 0.1910 | 0.2398 | 0.2188 | 0.2398
Last 0.1842 | 0.2196 | 0.2316 | 0.2160
00 los |os First 0.1826 | 0.2260 | 0.2088 | 0.2260
Last 0.1744 | 0.2158 | 0.2228 | 0.2056
First 0.1742 | 0.2122 | 0.1930 | 0.2122
0051 0251 0.5 Last 0.1676 | 0.2010 | 0.2068 | 0.1936
00 |03 los First 0.1938 | 0.2352 | 0.2208 | 0.2352
Last 0.1840 | 0.2230 | 0.2294 | 0.2164
00 oo |10 First 0.4658 | 0.5460 | 0.5210 | 0.5460
Last 0.4558 | 0.5348 | 0.5376 | 0.5288
00 |10 |10 First 0.4734 | 0.5468 | 0.5262 | 0.5468
Last 0.4626 | 0.5328 | 0.5432 | 0.5234
00 los |10 First 0.4900 | 0.5376 | 0.5164 | 0.5376
Last 0.4786 | 0.5374 | 0.5328 | 0.5264
0.5 0.5 1.0 First 0.1986 | 0.2416 | 0.2244 | 0.2416
Last 0.1908 | 0.2324 | 0.2392 | 0.2258
05 110 |10 First 0.2000 | 0.2444 | 0.2236 | 0.2444
Last 0.1934 | 0.2346 | 0.2358 | 0.2246
01 los |10 First 0.4276 | 0.4896 | 0.4634 | 0.4896
Last 0.4142 | 0.4794 | 0.4814 | 0.4704
01 los lor First 0.2420 | 0.2880 | 0.2696 | 0.2880
Last 0.2342 | 0.2778 | 0.2858 | 0.2714
02 los |os First 0.2406 | 0.2868 | 0.2656 | 0.2868
Last 0.2306 | 0.2784 | 0.2810 | 0.2664
First 0.2004 | 0.2412 | 0.2232 | 0.2412
0.0 1025705 Last 0.1912 | 0.2308 | 0.2350 | 0.2240
00 lo1 los First 0.3590 | 0.4078 | 0.3888 | 0.4078
Last 0.3486 | 0.4066 | 0.4070 | 0.3978
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Table B.10. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0456 | 0.0550 | 0.0510 | 0.0550
Last 0.0598 | 0.0532 | 0.0514 | 0.0554
00 loo los First 0.2536 | 0.2930 | 0.2830 | 0.2930
Last 0.3210 | 0.2988 | 0.2926 | 0.3038
00 los los First 0.2504 | 0.2910 | 0.2822 | 0.2910
Last 0.3188 | 0.3024 | 0.2922 | 0.3080
First 0.2228 | 0.2536 | 0.2414 | 0.2536
0051 0251 0.5 Last 0.2870 | 0.2688 | 0.2584 | 0.2710
00 los los First 0.2554 | 0.2870 | 0.2764 | 0.2870
Last 0.3228 | 0.3020 | 0.2908 | 0.3078
0.0 0.0 10 First 0.6204 | 0.6722 | 0.6544 | 0.6722
Last 0.7314 | 0.7202 | 0.7104 | 0.7278
00 |10 |10 First 0.6210 | 0.6736 | 0.6598 | 0.6736
Last 0.7382 | 0.7266 | 0.7122 | 0.7310
00 los |10 First 0.6378 | 0.6802 | 0.6652 | 0.6802
Last 0.7382 | 0.7286 | 0.7076 | 0.7362
0.5 0.5 1.0 First 0.2434 | 0.2820 | 0.2724 | 0.2820
Last 0.3140 | 0.2936 | 0.2860 | 0.2960
05 |10 |10 First 0.2360 | 0.2758 | 0.2644 | 0.2758
Last 0.3144 | 0.2902 | 0.2798 | 0.2942
01 los |10 First 0.5564 | 0.6024 | 0.5752 | 0.6024
Last 0.6576 | 0.6464 | 0.6256 | 0.6504
01 los o~ First 0.3296 | 0.3728 | 0.3604 | 0.3728
Last 0.4162 | 0.3918 | 0.3826 | 0.3986
02 los |os First 0.3330 | 0.3736 | 0.3570 | 0.3736
Last 0.4076 | 0.3872 | 0.3756 | 0.3960
First 0.2550 | 0.2890 | 0.2732 | 0.2890
0.0 1025705 Last 0.3248 | 0.3104 | 0.3018 | 0.3114
00 lo1 los First 0.4598 | 0.5170 | 0.5060 | 0.5170
Last 0.5696 | 0.5484 | 0.5370 | 0.5578
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Table B.11. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0478 | 0.0538 | 0.0522 | 0.0538
Last 0.0582 | 0.0478 | 0.0452 | 0.0520
00 loo los First 0.4106 | 0.4642 | 0.4446 | 0.4642
Last 0.5152 | 0.5064 | 0.4910 | 0.5064
00 los los First 0.4224 | 0.4702 | 0.4502 | 0.4702
Last 0.5126 | 0.4954 | 0.4860 | 0.5016
First 0.3986 | 0.4372 | 0.4164 | 0.4372
0051 0251 0.5 Last 0.4896 | 0.4660 | 0.4456 | 0.4744
00 los los First 0.4520 | 0.4866 | 0.4588 | 0.4866
Last 0.5452 | 0.5170 | 0.5018 | 0.5230
00 oo |10 First 0.7994 | 0.8332 | 0.8162 | 0.8332
Last 0.8826 | 0.8774 | 0.8668 | 0.8814
00 |10 |10 First 0.7806 | 0.8252 | 0.8142 | 0.8252
Last 0.8698 | 0.8542 | 0.8516 | 0.8634
00 los |10 First 0.8588 | 0.8744 | 0.8412 | 0.8744
Last 0.9260 | 0.9068 | 0.8808 | 0.9092
05 los |10 First 0.4130 | 0.4670 | 0.4504 | 0.4670
Last 0.5054 | 0.4878 | 0.4790 | 0.4952
05 |10 |10 First 0.4188 | 0.4636 | 0.4476 | 0.4636
Last 0.5146 | 0.5032 | 0.4888 | 0.5050
01 los |10 First 0.8080 | 0.8314 | 0.8040 | 0.8314
Last 0.8830 | 0.8612 | 0.8390 | 0.8670
01 los o~ First 0.5512 | 0.5828 | 0.5574 | 0.5828
Last 0.6538 | 0.6308 | 0.6054 | 0.6374
02 los |os First 0.5546 | 0.5870 | 0.5558 | 0.5870
Last 0.6636 | 0.6304 | 0.6038 | 0.6408
First 0.4440 | 0.4824 | 0.4568 | 0.4824
0.0 1025705 Last 0.5452 | 0.5178 | 0.4924 | 0.5234
00 lo1 los First 0.7052 | 0.7460 | 0.7220 | 0.7460
Last 0.8054 | 0.7930 | 0.7738 | 0.7942
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Table B.12. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0416 | 0.0518 | 0.0482 | 0.0518
Last 0.0542 | 0.0462 | 0.0444 | 0.0480
00 loo los First 0.1950 | 0.2276 | 0.2260 | 0.2276
Last 0.2532 | 0.2386 | 0.2312 | 0.2440
00 los los First 0.1872 | 0.2164 | 0.2082 | 0.2164
Last 0.2452 | 0.2288 | 0.2224 | 0.2316
First 0.1728 | 0.2058 | 0.1984 | 0.2058
0.05 | 0.25 1 0.5 Last 0.2324 | 0.2138 | 0.2064 | 0.2188
00 los los First 0.1884 | 0.2176 | 0.2080 | 0.2176
Last 0.2452 | 0.2266 | 0.2172 | 0.2340
00 oo |10 First 0.4778 | 0.5294 | 0.5064 | 0.5294
Last 0.5726 | 0.5536 | 0.5356 | 0.5622
00 |10 |10 First 0.4608 | 0.5082 | 0.4926 | 0.5082
Last 0.5634 | 0.5466 | 0.5360 | 0.5502
0.0 0.5 10 First 0.4714 | 0.5148 | 0.5012 | 0.5148
Last 0.5738 | 0.5524 | 0.5372 | 0.5614
0.5 0.5 1.0 First 0.1970 | 0.2290 | 0.2140 | 0.2290
Last 0.2474 | 0.2272 | 0.2168 | 0.2346
05 |10 |10 First 0.2010 | 0.2266 | 0.2148 | 0.2266
Last 0.2618 | 0.2430 | 0.2382 | 0.2476
01 los |10 First 0.4078 | 0.4572 | 0.4442 | 0.4572
Last 0.5072 | 0.4866 | 0.4710 | 0.4946
01 los o~ First 0.2362 | 0.2748 | 0.2670 | 0.2748
Last 0.3134 | 0.2946 | 0.2870 | 0.2968
0.2 0.5 03 First 0.2482 | 0.2818 | 0.2672 | 0.2818
Last 0.3188 | 0.3006 | 0.2946 | 0.3050
First 0.2096 | 0.2294 | 0.2178 | 0.2294
0.0 1025705 Last 0.2610 | 0.2378 | 0.2272 | 0.2430
00 lo1 los First 0.3496 | 0.3944 | 0.3810 | 0.3944
Last 0.4448 | 0.4230 | 0.4106 | 0.4244
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Table B.13. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0552 | 0.0478 | 0.0488 | 0.0478
Last 0.0458 | 0.0476 | 0.0446 | 0.0460
00 loo los First 0.3312 | 0.3196 | 0.3162 | 0.3196
Last 0.2804 | 0.2986 | 0.3144 | 0.3432
00 los |os First 0.3394 | 0.3214 | 0.3130 | 0.3214
Last 0.2826 | 0.2978 | 0.3114 | 0.3440
First 0.3066 | 0.2914 | 0.2874 | 0.2914
0.0510.251 05 Last 0.2560 | 0.2608 | 0.2780 | 0.3098
00 los los First 0.3342 | 0.3180 | 0.3172 | 0.3180
Last 0.2880 | 0.3008 | 0.3174 | 0.3488
00 oo |10 First 0.7544 | 0.7540 | 0.7448 | 0.7540
Last 0.7110 | 0.7350 | 0.7432 | 0.7608
00 |10 |10 First 0.7410 | 0.7506 | 0.7452 | 0.7506
Last 0.7050 | 0.7330 | 0.7490 | 0.7600
00 los |10 First 0.7738 | 0.7692 | 0.7520 | 0.7692
Last 0.7380 | 0.7516 | 0.7570 | 0.7790
05 los |10 First 0.3340 | 0.3204 | 0.3168 | 0.3204
Last 0.2818 | 0.2916 | 0.3086 | 0.3424
05 |10 |10 First 0.3256 | 0.3102 | 0.3068 | 0.3102
Last 0.2768 | 0.2938 | 0.3120 | 0.3294
01 los |10 First 0.6796 | 0.6844 | 0.6688 | 0.6844
Last 0.6378 | 0.6616 | 0.6726 | 0.6948
01 los o~ First 0.4136 | 0.3994 | 0.3908 | 0.3994
Last 0.3598 | 0.3728 | 0.3884 | 0.4226
0.2 0.5 03 First 0.4222 | 0.4100 | 0.4018 | 0.4100
Last 0.3724 | 0.3878 | 0.4052 | 0.4280
First 0.3436 | 0.3274 | 0.3146 | 0.3274
0.0 1025705 Last 0.2896 | 0.3010 | 0.3150 | 0.3489
00 lo1 los First 0.6014 | 0.5894 | 0.5784 | 0.5894
Last 0.5554 | 0.5726 | 0.5866 | 0.6099
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Table B.14. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0504 | 0.0452 | 0.0458 | 0.0452
Last 0.0434 | 0.0402 | 0.0456 | 0.0438
00 loo los First 0.5392 | 0.5264 | 0.5104 | 0.5264
Last 0.4826 | 0.5050 | 0.5216 | 0.5466
00 los los First 0.5332 | 0.5258 | 0.5188 | 0.5258
Last 0.4856 | 0.5050 | 0.5248 | 0.5378
First 0.5108 | 0.4940 | 0.4772 | 0.4940
0.0510.251 05 Last 0.4644 | 0.4758 | 0.4856 | 0.5238
00 los los First 0.5794 | 0.5578 | 0.5404 | 0.5578
Last 0.5276 | 0.5380 | 0.5434 | 0.5808
00 oo |10 First 0.8950 | 0.9062 | 0.8918 | 0.9062
Last 0.8824 | 0.9018 | 0.9046 | 0.9154
00 |10 |10 First 0.8878 | 0.8946 | 0.8908 | 0.8946
Last 0.8648 | 0.8886 | 0.8980 | 0.9038
00 los |10 First 0.9394 | 0.9378 | 0.9230 | 0.9378
Last 0.9298 | 0.9356 | 0.9286 | 0.9442
05 los |10 First 0.5344 | 0.5268 | 0.5178 | 0.5268
Last 0.4824 | 0.4986 | 0.5154 | 0.5392
05 |10 |10 First 0.5386 | 0.5320 | 0.5242 | 0.5320
Last 0.4950 | 0.5138 | 0.5288 | 0.5432
01 los |10 First 0.9050 | 0.8986 | 0.8774 | 0.8986
Last 0.8878 | 0.8906 | 0.8798 | 0.9054
01 los o~ First 0.6786 | 0.6650 | 0.6356 | 0.6650
Last 0.6406 | 0.6432 | 0.6464 | 0.6818
0.2 0.5 03 First 0.4222 | 0.4100 | 0.4018 | 0.4100
Last 0.3724 | 0.3878 | 0.4052 | 0.4324
First 0.3436 | 0.3274 | 0.3146 | 0.3274
0.0 1025705 Last 0.2896 | 0.3010 | 0.3150 | 0.3479
00 lo1 los First 0.6014 | 0.5894 | 0.5784 | 0.5894
Last 0.5554 | 0.5726 | 0.5866 | 0.6160
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Table B.15. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0542 | 0.0470 | 0.0486 | 0.0470
Last 0.0462 | 0.0482 | 0.0466 | 0.0444
00 loo los First 0.2616 | 0.2466 | 0.2444 | 0.2466
Last 0.2168 | 0.2256 | 0.2416 | 0.2778
00 los los First 0.2636 | 0.2526 | 0.2502 | 0.2526
Last 0.2212 | 0.2294 | 0.2450 | 0.2716
First 0.2468 | 0.2312 | 0.2296 | 0.2312
0.0510.251 05 Last 0.2050 | 0.2150 | 0.2278 | 0.2498
0.0 0.3 05 First 0.2616 | 0.2448 | 0.2382 | 0.2448
Last 0.2212 | 0.2276 | 0.2404 | 0.2692
00 |10 |10 First 0.6026 | 0.6016 | 0.5914 | 0.6016
Last 0.5598 | 0.5804 | 0.5968 | 0.6132
00 los |10 First 0.6022 | 0.5938 | 0.5858 | 0.5938
Last 0.5526 | 0.5722 | 0.5872 | 0.6112
05 los |10 First 0.6122 | 0.6118 | 0.6032 | 0.6118
Last 0.5682 | 0.5890 | 0.6072 | 0.6232
0.5 1.0 1.0 First 0.2552 | 0.2410 | 0.2416 | 0.2410
Last 0.2156 | 0.2290 | 0.2390 | 0.2578
01 los |10 First 0.2642 | 0.2508 | 0.2482 | 0.2508
Last 0.2154 | 0.2274 | 0.2432 | 0.2724
01 los lor First 0.5372 | 0.5220 | 0.5140 | 0.5220
Last 0.4842 | 0.5070 | 0.5204 | 0.5398
02 los |os First 0.3296 | 0.3164 | 0.3110 | 0.3164
Last 0.2794 | 0.2912 | 0.3050 | 0.3310
First 0.3334 | 0.3146 | 0.3072 | 0.3146
001025105 Last 0.2846 | 0.2940 | 0.3086 | 0.3476
0.0 01 03 First 0.2664 | 0.2446 | 0.2394 | 0.2446
Last 0.2148 | 0.2196 | 0.2358 | 0.2750
0.0 0.0 10 First 0.4620 | 0.4538 | 0.4442 | 0.4538
Last 0.4126 | 0.4340 | 0.4464 | 0.4684
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Table B.16. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0488 | 0.0518 | 0.0536 | 0.0518
Last 0.0504 | 0.0522 | 0.0482 | 0.0506
00 loo los First 0.3220 | 0.3602 | 0.3538 | 0.3602
Last 0.3350 | 0.3526 | 0.3340 | 0.3548
00 los los First 0.3374 | 0.3696 | 0.3508 | 0.3696
Last 0.3516 | 0.3646 | 0.3340 | 0.3604
First 0.3034 | 0.3222 | 0.3118 | 0.3222
0051 0251 0.5 Last 0.3082 | 0.3182 | 0.2922 | 0.3174
00 los los First 0.3516 | 0.3746 | 0.3608 | 0.3746
Last 0.3574 | 0.3692 | 0.3436 | 0.3710
00 |10 |10 First 0.7866 | 0.8376 | 0.8138 | 0.8376
Last 0.7990 | 0.8256 | 0.8024 | 0.8306
00 los |10 First 0.7856 | 0.8274 | 0.8102 | 0.8274
Last 0.7998 | 0.8258 | 0.7990 | 0.8270
05 los |10 First 0.8102 | 0.8436 | 0.8214 | 0.8436
Last 0.8204 | 0.8370 | 0.8102 | 0.8420
05 |10 |10 First 0.3342 | 0.3694 | 0.3604 | 0.3694
Last 0.3480 | 0.3676 | 0.3440 | 0.3628
01 los |10 First 0.3458 | 0.3710 | 0.3570 | 0.3710
Last 0.3606 | 0.3694 | 0.3422 | 0.3696
01 los lor First 0.7216 | 0.7558 | 0.7354 | 0.7558
Last 0.7322 | 0.7518 | 0.7160 | 0.7548
02 los |os First 0.4426 | 0.4782 | 0.4660 | 0.4782
Last 0.4512 | 0.4712 | 0.4458 | 0.4738
First 0.4346 | 0.4684 | 0.4594 | 0.4684
001025105 Last 0.4436 | 0.4628 | 0.4374 | 0.4662
00 lo1 los First 0.3486 | 0.3832 | 0.3712 | 0.3832
Last 0.3550 | 0.3714 | 0.3564 | 0.3792
00 oo |10 First 0.6400 | 0.6752 | 0.6612 | 0.6752
Last 0.6484 | 0.6658 | 0.6386 | 0.6738
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Table B.17. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0510 | 0.0546 | 0.0534 | 0.0546
Last 0.0550 | 0.0520 | 0.0478 | 0.0512
00 loo los First 0.5446 | 0.5980 | 0.5732 | 0.5980
Last 0.5598 | 0.5818 | 0.5534 | 0.5878
00 los |os First 0.5546 | 0.6044 | 0.5726 | 0.6044
Last 0.5696 | 0.5880 | 0.5544 | 0.5946
First 0.5438 | 0.5690 | 0.5452 | 0.5690
0.0510.251 05 Last 0.5528 | 0.5594 | 0.5230 | 0.5678
00 los los First 0.5992 | 0.6264 | 0.5976 | 0.6264
Last 0.6090 | 0.6170 | 0.5794 | 0.6202
00 |10 |10 First 0.9298 | 0.9516 | 0.9446 | 0.9516
Last 0.9368 | 0.9490 | 0.9374 | 0.9514
00 los |10 First 0.9104 | 0.9380 | 0.9352 | 0.9380
Last 0.9146 | 0.9326 | 0.9272 | 0.9376
05 los |10 First 0.9588 | 0.9786 | 0.9576 | 0.9786
Last 0.9632 | 0.9690 | 0.9522 | 0.9698
05 |10 |10 First 0.5652 | 0.6106 | 0.5888 | 0.6106
Last 0.5812 | 0.6004 | 0.5710 | 0.6010
01 los |10 First 0.5508 | 0.5852 | 0.5670 | 0.5852
Last 0.5600 | 0.5796 | 0.5498 | 0.5812
01 los lor First 0.9310 | 0.9492 | 0.9192 | 0.9492
Last 0.9352 | 0.9370 | 0.9176 | 0.9394
02 los |os First 0.7172 | 0.7548 | 0.7208 | 0.7548
Last 0.7330 | 0.7444 | 0.7016 | 0.7456
First 0.7078 | 0.7374 | 0.7008 | 0.7374
001025105 Last 0.7198 | 0.7262 | 0.6858 | 0.7290
00 lo1 los First 0.6028 | 0.6322 | 0.5988 | 0.6322
Last 0.6120 | 0.6274 | 0.5856 | 0.6306
00 oo |10 First 0.8616 | 0.8838 | 0.8630 | 0.8838
Last 0.8692 | 0.8770 | 0.8514 | 0.8822
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Table B.18. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0486 | 0.0530 | 0.0522 | 0.0530
Last 0.0488 | 0.0486 | 0.0476 | 0.0506
00 loo los First 0.2694 | 0.2994 | 0.2864 | 0.2994
Last 0.2736 | 0.2900 | 0.2656 | 0.2948
00 los los First 0.2550 | 0.2782 | 0.2732 | 0.2782
Last 0.2640 | 0.2744 | 0.2556 | 0.2732
First 0.2258 | 0.2550 | 0.2380 | 0.2550
0.05 | 0.25 1 0.5 Last 0.2352 | 0.2456 | 0.2232 | 0.2418
0.0 0.3 05 First 0.2532 | 0.2846 | 0.2682 | 0.2846
Last 0.2640 | 0.2754 | 0.2586 | 0.2748
00 |10 |10 First 0.6216 | 0.6556 | 0.6382 | 0.6556
Last 0.6284 | 0.6494 | 0.6194 | 0.6552
00 los |10 First 0.6220 | 0.6636 | 0.6486 | 0.6636
Last 0.6280 | 0.6522 | 0.6266 | 0.6578
05 los |10 First 0.6248 | 0.6752 | 0.6396 | 0.6752
Last 0.6364 | 0.6544 | 0.6264 | 0.6584
0.5 1.0 1.0 First 0.2544 | 0.2792 | 0.2734 | 0.2792
Last 0.2596 | 0.2734 | 0.2574 | 0.2754
01 los |10 First 0.2580 | 0.2768 | 0.2712 | 0.2768
Last 0.2636 | 0.2758 | 0.2576 | 0.2746
01 los lor First 0.5700 | 0.6080 | 0.5848 | 0.6080
Last 0.5796 | 0.5992 | 0.5686 | 0.6024
0.2 0.5 03 First 0.3264 | 0.3544 | 0.3402 | 0.3544
Last 0.3350 | 0.3452 | 0.3204 | 0.3474
First 0.3278 | 0.3518 | 0.3426 | 0.3518
001025105 Last 0.3362 | 0.3512 | 0.3266 | 0.3508
00 lo1 los First 0.2654 | 0.2880 | 0.2808 | 0.2880
Last 0.2738 | 0.2846 | 0.2658 | 0.2832
00 oo |10 First 0.4786 | 0.5208 | 0.5046 | 0.5208
Last 0.4844 | 0.5050 | 0.4816 | 0.5144
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Table B.19. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0518 | 0.0474 | 0.0486 | 0.0474
Last 0.0604 | 0.0448 | 0.0454 | 0.0502
00 loo los First 0.3156 | 0.3364 | 0.3348 | 0.3364
Last 0.4164 | 0.3678 | 0.3678 | 0.3870
00 los los First 0.3338 | 0.3510 | 0.3406 | 0.3510
Last 0.4266 | 0.3754 | 0.3766 | 0.3972
First 0.2702 | 0.2832 | 0.2792 | 0.2832
0.0510.251 05 Last 0.3476 | 0.3084 | 0.3116 | 0.3266
0.0 0.3 05 First 0.3264 | 0.3462 | 0.3410 | 0.3462
Last 0.4130 | 0.3654 | 0.3754 | 0.3906
00 |10 |10 First 0.7452 | 0.7842 | 0.7668 | 0.7842
Last 0.8570 | 0.8328 | 0.8294 | 0.8474
00 los |10 First 0.7378 | 0.7784 | 0.7622 | 0.7784
Last 0.8422 | 0.8212 | 0.8252 | 0.8406
05 los |10 First 0.7584 | 0.7876 | 0.7748 | 0.7876
Last 0.8632 | 0.8382 | 0.8296 | 0.8520
05 |10 |10 First 0.3150 | 0.3328 | 0.3270 | 0.3328
Last 0.4140 | 0.3618 | 0.3652 | 0.3840
01 los |10 First 0.3228 | 0.3444 | 0.3366 | 0.3444
Last 0.4128 | 0.3692 | 0.3710 | 0.3902
01 los lor First 0.6900 | 0.7228 | 0.7046 | 0.7228
Last 0.8076 | 0.7732 | 0.7666 | 0.7924
0.2 0.5 03 First 0.4030 | 0.4228 | 0.4138 | 0.4228
Last 0.5278 | 0.4756 | 0.4762 | 0.4946
First 0.4064 | 0.4314 | 0.4150 | 0.4314
001025105 Last 0.5042 | 0.4638 | 0.4606 | 0.4840
00 lo1 los First 0.3186 | 0.3320 | 0.3272 | 0.3320
Last 0.4054 | 0.3566 | 0.3612 | 0.3760
00 oo |10 First 0.5830 | 0.6232 | 0.6078 | 0.6232
Last 0.7098 | 0.6706 | 0.6694 | 0.6938
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Table B.20. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0476 | 0.0438 | 0.0484 | 0.0438
Last 0.0588 | 0.0424 | 0.0466 | 0.0470
00 loo los First 0.5020 | 0.5300 | 0.5254 | 0.5300
Last 0.6332 | 0.5838 | 0.5876 | 0.6088
00 los |os First 0.5092 | 0.5414 | 0.5326 | 0.5414
Last 0.6288 | 0.5870 | 0.5886 | 0.6092
First 0.4936 | 0.5128 | 0.4924 | 0.5128
0.0510.251 05 Last 0.6084 | 0.5512 | 0.5432 | 0.5758
00 los los First 0.5468 | 0.5644 | 0.5406 | 0.5644
Last 0.6694 | 0.6150 | 0.6070 | 0.6384
00 |10 |10 First 0.9042 | 0.9250 | 0.9138 | 0.9250
Last 0.9622 | 0.9536 | 0.9492 | 0.9604
00 los |10 First 0.8756 | 0.9042 | 0.9016 | 0.9044
Last 0.9594 | 0.9372 | 0.9416 | 0.9440
05 los |10 First 0.9390 | 0.9460 | 0.9300 | 0.9460
Last 0.9788 | 0.9686 | 0.9624 | 0.9730
05 |10 |10 First 0.5082 | 0.5488 | 0.5374 | 0.5488
Last 0.6444 | 0.6000 | 0.6054 | 0.6230
01 los |10 First 0.5128 | 0.5510 | 0.5426 | 0.5510
Last 0.6390 | 0.5966 | 0.5998 | 0.6232
01 los lor First 0.9014 | 0.9090 | 0.8816 | 0.9092
Last 0.9596 | 0.9440 | 0.9322 | 0.9524
02 los |os First 0.6732 | 0.6860 | 0.6548 | 0.6860
Last 0.7830 | 0.7332 | 0.7190 | 0.7536
First 0.6672 | 0.6838 | 0.6590 | 0.6838
001025105 Last 0.7858 | 0.7408 | 0.7282 | 0.7578
00 lo1 los First 0.5786 | 0.5936 | 0.5706 | 0.5936
Last 0.6984 | 0.6420 | 0.6330 | 0.6678
0.0 0.0 10 First 0.8182 | 0.8420 | 0.8218 | 0.8420
Last 0.9142 | 0.8928 | 0.8856 | 0.9038
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Table B.21. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0500 | 0.0484 | 0.0506 | 0.0484
Last 0.0596 | 0.0444 | 0.0494 | 0.0506
00 loo los First 0.2408 | 0.2574 | 0.2576 | 0.2574
Last 0.3110 | 0.2660 | 0.2722 | 0.2878
00 los los First 0.2462 | 0.2586 | 0.2568 | 0.2586
Last 0.3256 | 0.2768 | 0.2842 | 0.2964
First 0.2100 | 0.2176 | 0.2186 | 0.2176
0051 0251 0.5 Last 0.2786 | 0.2318 | 0.2350 | 0.2452
00 los los First 0.2372 | 0.2558 | 0.2552 | 0.2558
Last 0.3136 | 0.2696 | 0.2744 | 0.2894
00 |10 |10 First 0.5810 | 0.6074 | 0.6064 | 0.6074
Last 0.7054 | 0.6634 | 0.6656 | 0.6864
00 los |10 First 0.5792 | 0.6164 | 0.6034 | 0.6164
Last 0.6936 | 0.6626 | 0.6604 | 0.6852
05 los |10 First 0.6002 | 0.6328 | 0.6138 | 0.6328
Last 0.7178 | 0.6752 | 0.6690 | 0.6960
05 |10 |10 First 0.2498 | 0.2562 | 0.2538 | 0.2562
Last 0.3226 | 0.2754 | 0.2706 | 0.2930
01 los |10 First 0.2408 | 0.2562 | 0.2518 | 0.2562
Last 0.3148 | 0.2754 | 0.2816 | 0.2928
01 los lor First 0.5226 | 0.5532 | 0.5386 | 0.5532
Last 0.6456 | 0.6070 | 0.6060 | 0.6302
02 los |os First 0.3106 | 0.3296 | 0.3214 | 0.3296
Last 0.3948 | 0.3550 | 0.3594 | 0.3742
First 0.3036 | 0.3186 | 0.3156 | 0.3186
0010257105 Last 0.3960 | 0.3458 | 0.3450 | 0.3640
0.0 01 03 First 0.2564 | 0.2614 | 0.2554 | 0.2614
Last 0.3290 | 0.2766 | 0.2832 | 0.2962
00 oo |10 First 0.4592 | 0.4756 | 0.4656 | 0.4756
Last 0.5616 | 0.5180 | 0.5120 | 0.5390
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Table B.22. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0492 | 0.0516 | 0.0556 | 0.0516
Last 0.0424 | 0.0512 | 0.0468 | 0.0542
00 loo los First 0.3680 | 0.3864 | 0.3800 | 0.3864
Last 0.3778 | 0.4216 | 0.3836 | 0.4152
00 los los First 0.3658 | 0.3868 | 0.3798 | 0.3868
Last 0.3782 | 0.4164 | 0.3810 | 0.4106
First 0.3248 | 0.3422 | 0.3418 | 0.3422
0.0510.251 05 Last 0.3216 | 0.3660 | 0.3392 | 0.3638
00 |03 los First 0.3678 | 0.3860 | 0.3820 | 0.3860
Last 0.3870 | 0.4356 | 0.3896 | 0.4260
00 |10 |10 First 0.8292 | 0.8550 | 0.8442 | 0.8550
Last 0.8456 | 0.8904 | 0.8608 | 0.8814
00 los |10 First 0.8328 | 0.8568 | 0.8462 | 0.8568
Last 0.8450 | 0.8896 | 0.8578 | 0.8824
05 los |10 First 0.8438 | 0.8662 | 0.8514 | 0.8662
Last 0.8632 | 0.8972 | 0.8694 | 0.8952
05 |10 |10 First 0.3670 | 0.3924 | 0.3824 | 0.3924
Last 0.3656 | 0.4130 | 0.3882 | 0.4100
01 los |10 First 0.3676 | 0.3832 | 0.3824 | 0.3832
Last 0.3772 | 0.4188 | 0.3812 | 0.4158
01 los lor First 0.7638 | 0.7884 | 0.7720 | 0.7884
Last 0.7870 | 0.8252 | 0.7920 | 0.8250
02 los |os First 0.4668 | 0.4868 | 0.4804 | 0.4868
Last 0.4724 | 0.5280 | 0.4912 | 0.5246
First 0.4726 | 0.4944 | 0.4896 | 0.4944
001025105 Last 0.4844 | 0.5388 | 0.4986 | 0.5328
00 lo1 los First 0.3714 | 0.3860 | 0.3780 | 0.3860
Last 0.3788 | 0.4176 | 0.3850 | 0.4134
00 oo |10 First 0.6734 | 0.7034 | 0.6930 | 0.7034
Last 0.6946 | 0.7470 | 0.7072 | 0.7440
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Table B.23. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0472 | 0.0488 | 0.0482 | 0.0488
Last 0.0436 | 0.0564 | 0.0494 | 0.0554
00 loo los First 0.6062 | 0.6290 | 0.6168 | 0.6290
Last 0.6234 | 0.6834 | 0.6306 | 0.6746
00 los los First 0.5984 | 0.6272 | 0.6228 | 0.6272
Last 0.6162 | 0.6694 | 0.6324 | 0.6620
First 0.5704 | 0.5830 | 0.5688 | 0.5830
0051 0251 0.5 Last 0.5836 | 0.6192 | 0.5720 | 0.6162
00 los los First 0.6410 | 0.6574 | 0.6378 | 0.6574
Last 0.6594 | 0.6966 | 0.6518 | 0.6936
00 |10 |10 First 0.9438 | 0.9568 | 0.9502 | 0.9568
Last 0.9596 | 0.9750 | 0.9646 | 0.9734
00 los |10 First 0.9318 | 0.9486 | 0.9456 | 0.9486
Last 0.9382 | 0.9692 | 0.9574 | 0.9624
05 los |10 First 0.9732 | 0.9750 | 0.9660 | 0.9750
Last 0.9804 | 0.9876 | 0.9734 | 0.9846
0.5 1.0 1.0 First 0.5982 | 0.6282 | 0.6214 | 0.6282
Last 0.6158 | 0.6658 | 0.6324 | 0.6630
01 los |10 First 0.5848 | 0.6120 | 0.6044 | 0.6120
Last 0.5958 | 0.6584 | 0.6188 | 0.6500
01 los lor First 0.9444 | 0.9472 | 0.9350 | 0.9472
Last 0.9524 | 0.9690 | 0.9452 | 0.9650
02 los |os First 0.7502 | 0.7666 | 0.7440 | 0.7666
Last 0.7756 | 0.8060 | 0.7648 | 0.8044
First 0.7538 | 0.7700 | 0.7410 | 0.7700
001025105 Last 0.7734 | 0.8038 | 0.7562 | 0.8020
00 lo1 los First 0.6384 | 0.6550 | 0.6318 | 0.6550
Last 0.6550 | 0.6920 | 0.6436 | 0.6908
00 oo |10 First 0.8916 | 0.9048 | 0.8904 | 0.9048
Last 0.9174 | 0.9396 | 0.9070 | 0.9302
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Table B.24. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0534 | 0.0520 | 0.0518 | 0.0520
Last 0.0502 | 0.0562 | 0.0476 | 0.0544
00 loo los First 0.2766 | 0.2902 | 0.2760 | 0.2902
Last 0.2840 | 0.3130 | 0.2784 | 0.3108
00 los los First 0.2872 | 0.3008 | 0.2968 | 0.3008
Last 0.2980 | 0.3386 | 0.3004 | 0.3352
First 0.2522 | 0.2674 | 0.2584 | 0.2674
0.0510.251 05 Last 0.2416 | 0.2772 | 0.2554 | 0.2760
00 los los First 0.2752 | 0.2994 | 0.2948 | 0.2994
Last 0.2794 | 0.3260 | 0.2818 | 0.3172
00 |10 |10 First 0.6640 | 0.6980 | 0.6838 | 0.6980
Last 0.6950 | 0.7464 | 0.7032 | 0.7364
00 los |10 First 0.6486 | 0.6818 | 0.6732 | 0.6818
Last 0.6746 | 0.7230 | 0.6884 | 0.7200
05 los |10 First 0.6784 | 0.7008 | 0.6868 | 0.7008
Last 0.6970 | 0.7414 | 0.7026 | 0.7380
05 |10 |10 First 0.2824 | 0.2956 | 0.2934 | 0.2956
Last 0.2798 | 0.3308 | 0.2960 | 0.3210
01 los |10 First 0.2706 | 0.2832 | 0.2832 | 0.2832
Last 0.2746 | 0.3124 | 0.2870 | 0.3042
01 los lor First 0.5998 | 0.6270 | 0.6178 | 0.6270
Last 0.6172 | 0.6662 | 0.6242 | 0.6616
02 los |os First 0.3512 | 0.3652 | 0.3604 | 0.3652
Last 0.3526 | 0.4000 | 0.3588 | 0.3968
First 0.3600 | 0.3788 | 0.3776 | 0.3788
001025105 Last 0.3682 | 0.4090 | 0.3670 | 0.4058
00 lo1 los First 0.2846 | 0.2970 | 0.2930 | 0.2970
Last 0.2918 | 0.3296 | 0.3020 | 0.3222
00 oo |10 First 0.5096 | 0.5350 | 0.5272 | 0.5350
Last 0.5218 | 0.5814 | 0.5354 | 0.5746
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Table B.25. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0584 | 0.0562 | 0.0520 | 0.0562
Last 0.0528 | 0.0442 | 0.0556 | 0.0520
00 loo los First 0.4118 | 0.4506 | 0.4162 | 0.4506
Last 0.4208 | 0.4074 | 0.4352 | 0.4416
00 los los First 0.4084 | 0.4490 | 0.4210 | 0.4490
Last 0.4090 | 0.4002 | 0.4292 | 0.4354
First 0.3666 | 0.4014 | 0.3752 | 0.4014
0051 0251 0.5 Last 0.3768 | 0.3648 | 0.3892 | 0.3960
00 los los First 0.4310 | 0.4570 | 0.4268 | 0.4570
Last 0.4330 | 0.4142 | 0.4358 | 0.4500
00 |10 |10 First 0.8710 | 0.9146 | 0.8868 | 0.9146
Last 0.8844 | 0.8904 | 0.9002 | 0.9066
00 los |10 First 0.8740 | 0.9154 | 0.8866 | 0.9154
Last 0.8876 | 0.8848 | 0.8980 | 0.9080
05 los |10 First 0.8920 | 0.9244 | 0.8988 | 0.9244
Last 0.9052 | 0.9056 | 0.9094 | 0.9214
05 |10 |10 First 0.4230 | 0.4584 | 0.4296 | 0.4584
Last 0.4372 | 0.4200 | 0.4458 | 0.4524
01 los |10 First 0.4192 | 0.4526 | 0.4222 | 0.4526
Last 0.4260 | 0.4060 | 0.4312 | 0.4424
01 los lor First 0.8244 | 0.8570 | 0.8306 | 0.8570
Last 0.8396 | 0.8374 | 0.8462 | 0.8576
02 los |os First 0.5408 | 0.5802 | 0.5462 | 0.5802
Last 0.5574 | 0.5392 | 0.5588 | 0.5712
First 0.5400 | 0.5804 | 0.5444 | 0.5804
001025105 Last 0.5420 | 0.5284 | 0.5548 | 0.5702
0.0 01 03 First 0.4234 | 0.4540 | 0.4256 | 0.4540
Last 0.4324 | 0.4168 | 0.4334 | 0.4486
00 oo |10 First 0.7368 | 0.7782 | 0.7516 | 0.7782
Last 0.7522 | 0.7472 | 0.7632 | 0.7768
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Table B.26. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0490 | 0.0514 | 0.0480 | 0.0514
Last 0.0454 | 0.0404 | 0.0486 | 0.0462
00 loo los First 0.6620 | 0.7000 | 0.6656 | 0.7000
Last 0.6776 | 0.6666 | 0.6822 | 0.6974
00 los los First 0.6668 | 0.7072 | 0.6772 | 0.7072
Last 0.6696 | 0.6694 | 0.6894 | 0.6998
First 0.6544 | 0.6798 | 0.6442 | 0.6798
0.0510.251 05 Last 0.6654 | 0.6442 | 0.6600 | 0.6788
00 los los First 0.7122 | 0.7394 | 0.6950 | 0.7394
Last 0.7282 | 0.7062 | 0.7120 | 0.7330
00 |10 |10 First 0.9742 | 0.9906 | 0.9778 | 0.9906
Last 0.9788 | 0.9816 | 0.9838 | 0.9866
00 los |10 First 0.9614 | 0.9796 | 0.9674 | 0.9796
Last 0.9650 | 0.9706 | 0.9740 | 0.9766
05 los |10 First 0.9870 | 0.9902 | 0.9846 | 0.9902
Last 0.9886 | 0.9872 | 0.9856 | 0.9900
05 |10 |10 First 0.6568 | 0.7022 | 0.6676 | 0.7022
Last 0.6714 | 0.6658 | 0.6902 | 0.6988
01 los |10 First 0.6638 | 0.6990 | 0.6712 | 0.6990
Last 0.6682 | 0.6628 | 0.6878 | 0.6964
01 los lor First 0.9678 | 0.9830 | 0.9644 | 0.9830
Last 0.9734 | 0.9676 | 0.9680 | 0.9752
02 los |os First 0.8158 | 0.8478 | 0.8026 | 0.8478
Last 0.8354 | 0.8186 | 0.8196 | 0.8418
First 0.8292 | 0.8528 | 0.8126 | 0.8528
0010257105 Last 0.8358 | 0.8270 | 0.8346 | 0.8480
00 lo1 los First 0.7070 | 0.7320 | 0.6874 | 0.7320
Last 0.7174 | 0.6936 | 0.6984 | 0.7284
00 oo |10 First 0.9304 | 0.9480 | 0.9302 | 0.9480
Last 0.9378 | 0.9350 | 0.9372 | 0.9468

202



Table B.27. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 ps | Standardized | JT MJT | SJT Alvo
0.0 loo |oo First 0.0508 | 0.0572 | 0.0518 | 0.0572
Last 0.0488 | 0.0410 | 0.0488 | 0.0494
00 loo los First 0.3094 | 0.3370 | 0.3132 | 0.3370
Last 0.3116 | 0.2946 | 0.3216 | 0.3296
00 los |os First 0.3076 | 0.3310 | 0.3058 | 0.3310
Last 0.3126 | 0.2926 | 0.3198 | 0.3224
First 0.2718 | 0.2926 | 0.2686 | 0.2926
0.0510.251 05 Last 0.2806 | 0.2616 | 0.2868 | 0.2874
00 los los First 0.3352 | 0.3616 | 0.3318 | 0.3616
Last 0.3366 | 0.3182 | 0.3414 | 0.3468
00 |10 |10 First 0.7302 | 0.7808 | 0.7378 | 0.7808
Last 0.7504 | 0.7474 | 0.7626 | 0.7734
00 los |10 First 0.7416 | 0.7794 | 0.7548 | 0.7794
Last 0.7514 | 0.7490 | 0.7702 | 0.7762
05 los |10 First 0.7394 | 0.7740 | 0.7436 | 0.7740
Last 0.7522 | 0.7452 | 0.7600 | 0.7730
05 |10 |10 First 0.3146 | 0.3438 | 0.3178 | 0.3438
Last 0.3288 | 0.3124 | 0.3286 | 0.3360
01 los |10 First 0.3100 | 0.3392 | 0.3154 | 0.3392
Last 0.3172 | 0.3040 | 0.3312 | 0.3308
01 los lor First 0.6606 | 0.7034 | 0.6716 | 0.7034
Last 0.6722 | 0.6646 | 0.6844 | 0.6956
02 los |os First 0.4158 | 0.4504 | 0.4174 | 0.4504
Last 0.4168 | 0.3996 | 0.4218 | 0.4400
First 0.3966 | 0.4318 | 0.4020 | 0.4318
0010257105 Last 0.4092 | 0.3966 | 0.4216 | 0.4272
0.0 01 03 First 0.3214 | 0.3514 | 0.3262 | 0.3514
Last 0.3224 | 0.3058 | 0.3290 | 0.3350
00 oo |10 First 0.5812 | 0.6154 | 0.5852 | 0.6154
Last 0.5900 | 0.5754 | 0.6008 | 0.6098
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Table B.28. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0518 | 0.0472 | 0.0448 | 0.0472
Last 0.0370 | 0.0504 | 0.0464 | 0.0472
First 0.1416 | 0.1440 | 0.1442 | 0.1440
0 0.1 0.2 0-3 Last 0.1194 | 0.1538 | 0.1396 | 0.1446
First 0.1448 | 0.1504 | 0.1446 | 0.1504
0 0 0.251 025 Last 0.1222 | 0.1580 | 0.1410 | 0.1496
First 0.1218 | 0.1288 | 0.1286 | 0.1288
0 0.125 1 0.25 1 0.25 Last 0.1002 | 0.1338 | 0.1224 | 0.1274
0 0 0 0.5 First 0.2370 | 0.2362 | 0.2302 | 0.2362
Last 0.1960 | 0.2398 | 0.2224 | 0.2290
First 0.2382 | 0.2446 | 0.2370 | 0.2446
0.05 1 0.1 0-3 105 Last 0.2010 | 0.2522 | 0.2286 | 0.2444
0 0 05 | 05 First 0.3180 | 0.3308 | 0.3142 | 0.3308
' Last 0.2744 | 0.3362 | 0.3006 | 0.3274
First 0.2544 | 0.2648 | 0.2574 | 0.2648
0 0.25 105 105 Last 0.2284 | 0.2790 | 0.2532 | 0.2650
0 0.5 05 |1 First 0.5232 | 0.5496 | 0.5508 | 0.5496
' Last 0.4782 | 0.5650 | 0.5440 | 0.5524
First 0.2202 | 0.2324 | 0.2274 | 0.2324
0 0.25 0.25 | 0.5 Last 0.1922 | 0.2334 | 0.2174 | 0.2248
First 0.1078 | 0.1130 | 0.1126 | 0.1130
0 0.25 1 0.25 ) 0.25 Last 0.0904 | 0.1136 | 0.1070 | 0.1086
First 0.5646 | 0.5904 | 0.5704 | 0.5904
0.1 102 0.6 |1 Last 0.5208 | 0.6018 | 0.5642 | 0.5918
First 0.1412 | 0.1464 | 0.1410 | 0.1464
0.251 025 0-5 0-5 Last 0.1168 | 0.1514 | 0.1348 | 0.1432
First 0.3844 | 0.3968 | 0.3852 | 0.3968
0 0-1 0.3 1 0.7 Last 0.3496 | 0.4098 | 0.3782 | 0.4000
First 0.1694 | 0.1702 | 0.1678 | 0.1702
0 0.05 1 0.15 1 0.35 Last 0.1418 | 0.1786 | 0.1628 | 0.1698
First 0.2188 | 0.2352 | 0.2296 | 0.2352
0 0.15 0.2 0-5 Last 0.1918 | 0.2414 | 0.2232 | 0.2318
0 0 01 |o6 First 0.3070 | 0.3100 | 0.2994 | 0.3100
' Last 0.2668 | 0.3132 | 0.2918 | 0.3032
First 0.1426 | 0.1424 | 0.1388 | 0.1424
0 0 0.05 1 0.3 Last 0.1188 | 0.1430 | 0.1332 | 0.1386
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Table B.29. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 6

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0522 | 0.0532 | 0.0558 | 0.0532
Last 0.0422 | 0.0536 | 0.0510 | 0.0528
First 0.2530 | 0.2526 | 0.2476 | 0.2526
0 0.1 0.2 0.3 Last 0.2228 | 0.2648 | 0.2422 | 0.2536
First 0.2374 | 0.2444 | 0.2364 | 0.2444
0 0 0.25 | 0.25 Last 0.2056 | 0.2520 | 0.2252 | 0.2400
First 0.2072 | 0.2126 | 0.2034 | 0.2126
0 0.125 1 0.25 1 0.25 Last 0.1778 | 0.2196 | 0.1968 | 0.2094
0 0 0 0.5 First 0.3538 | 0.3654 | 0.3560 | 0.3654
Last 0.3058 | 0.3740 | 0.3508 | 0.3612
First 0.4108 | 0.4254 | 0.4092 | 0.4254
0.051 0.1 0.3 |05 Last 0.3716 | 0.4338 | 0.4028 | 0.4244
0 0 05 | 05 First 0.5056 | 0.5246 | 0.5002 | 0.5246
' Last 0.4646 | 0.5434 | 0.4914 | 0.5316
First 0.4440 | 0.4576 | 0.4418 | 0.4576
0 0.25 105 |05 Last 0.4090 | 0.4730 | 0.4346 | 0.4624
0 0.5 05 |1 First 0.7618 | 0.7688 | 0.7546 | 0.7688
' Last 0.7326 | 0.7808 | 0.7474 | 0.7732
First 0.3686 | 0.3808 | 0.3764 | 0.3808
0 0.25 1 0.25 ) 0.5 Last 0.3316 | 0.3898 | 0.3644 | 0.3792
First 0.1638 | 0.1692 | 0.1670 | 0.1692
0 0.25 10251025 Last 0.1386 | 0.1752 | 0.1616 | 0.1656
First 0.8048 | 0.7994 | 0.7698 | 0.7994
0.1 102 0.6 11 Last 0.7772 | 0.8116 | 0.7674 | 0.8030
First 0.2260 | 0.2362 | 0.2246 | 0.2362
0.251 025 105 0.5 Last 0.1962 | 0.2486 | 0.2208 | 0.2384
First 0.6414 | 0.6394 | 0.6098 | 0.6394
0 0.1 0.3 | 0.7 Last 0.5924 | 0.6542 | 0.6028 | 0.6414
First 0.2684 | 0.2738 | 0.2624 | 0.2738
0 0.05 ) 0.15 ) 0.35 Last 0.2344 | 0.2854 | 0.2570 | 0.2756
First 0.4106 | 0.4128 | 0.4008 | 0.4128
0 0.15 0.2 1 0.5 Last 0.3652 | 0.4308 | 0.3938 | 0.4162
0 0 01 |o6 First 0.4930 | 0.4952 | 0.4782 | 0.4952
' Last 0.4378 | 0.5060 | 0.4724 | 0.4952
First 0.2162 | 0.2130 | 0.2150 | 0.2130
0 0 0.051 0.3 Last 0.1828 | 0.2250 | 0.2072 | 0.2104
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Table B.30. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0548 | 0.0582 | 0.0588 | 0.0582
Last 0.0440 | 0.0570 | 0.0508 | 0.0542
First 0.1116 | 0.1168 | 0.1200 | 0.1168
0 0.1 0.2 0-3 Last 0.0956 | 0.1270 | 0.1180 | 0.1224
First 0.1166 | 0.1232 | 0.1186 | 0.1232
0 0 0.25 | 0.25 Last 0.0984 | 0.1280 | 0.1146 | 0.1222
First 0.1042 | 0.1072 | 0.1060 | 0.1072
0 0.125)0.25 | 0.25 Last 0.0858 | 0.1102 | 0.0974 | 0.1026
0 0 0 0.5 First 0.1794 | 0.1780 | 0.1744 | 0.1780
Last 0.1500 | 0.1852 | 0.1686 | 0.1770
First 0.1838 | 0.1890 | 0.1760 | 0.1890
0.05 1 0.1 0-3 105 Last 0.1570 | 0.1970 | 0.1764 | 0.1896
0 0 0.5 05 First 0.2442 | 0.2510 | 0.2416 | 0.2510
' Last 0.2060 | 0.2538 | 0.2316 | 0.2468
First 0.1980 | 0.2084 | 0.2018 | 0.2084
0 0.25 105 105 Last 0.1688 | 0.2184 | 0.1968 | 0.2052
0 0.5 05 |1 First 0.4050 | 0.4176 | 0.4138 | 0.4176
' Last 0.3640 | 0.4320 | 0.4100 | 0.4168
First 0.1694 | 0.1722 | 0.1720 | 0.1722
0 0.25 10251 0.5 Last 0.1424 | 0.1826 | 0.1650 | 0.1718
First 0.0976 | 0.1016 | 0.1018 | 0.1016
0 0.25 1 0.25 ) 0.25 Last 0.0824 | 0.1048 | 0.0992 | 0.0998
First 0.4352 | 0.4472 | 0.4310 | 0.4472
0.1 0.2 0.6 1 Last 0.3910 | 0.4548 | 0.4214 | 0.4418
First 0.1244 | 0.1264 | 0.1194 | 0.1264
0.2510.25 1 0.5 | 0.5 Last 0.1030 | 0.1300 | 0.1180 | 0.1246
First 0.2968 | 0.3028 | 0.2962 | 0.3028
0 0-1 0.3 1 0.7 Last 0.2608 | 0.3114 | 0.2876 | 0.3012
First 0.1416 | 0.1394 | 0.1332 | 0.1394
0 0.05 1 0.15 1 0.35 Last 0.1180 | 0.1468 | 0.1300 | 0.1382
First 0.1838 | 0.1922 | 0.1888 | 0.1922
0 0-15 102 105 Last 0.1600 | 0.1950 | 0.1818 | 0.1866
0 0 01 |o6 First 0.2354 | 0.2404 | 0.2356 | 0.2404
' Last 0.2028 | 0.2470 | 0.2318 | 0.2366
First 0.1192 | 0.1192 | 0.1152 | 0.1192
0 0 0.05 1 0.3 Last 0.0998 | 0.1236 | 0.1108 | 0.1174
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Table B.31. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0548 | 0.0582 | 0.0588 | 0.0582
Last 0.0440 | 0.0570 | 0.0508 | 0.0542
First 0.1116 | 0.1168 | 0.1200 | 0.1168
0 0.1 0.2 0.3 Last 0.0956 | 0.1270 | 0.1180 | 0.1324
First 0.1166 | 0.1232 | 0.1186 | 0.1232
0 0 0.251 025 Last 0.0984 | 0.1280 | 0.1146 | 0.1322
First 0.1042 | 0.1072 | 0.1060 | 0.1072
0 0.125)0.25 | 0.25 Last 0.0858 | 0.1102 | 0.0974 | 0.1126
0 0 0 0.5 First 0.1794 | 0.1780 | 0.1744 | 0.1780
Last 0.1500 | 0.1852 | 0.1686 | 0.1870
First 0.1838 | 0.1890 | 0.1760 | 0.1890
0.051 0.1 0.3 |05 Last 0.1570 | 0.1970 | 0.1764 | 0.2096
0 0 0.5 05 First 0.2442 | 0.2510 | 0.2416 | 0.2510
' Last 0.2060 | 0.2538 | 0.2316 | 0.2668
First 0.1980 | 0.2084 | 0.2018 | 0.2084
0 0.25 105 |05 Last 0.1688 | 0.2184 | 0.1968 | 0.2252
0 0.5 05 |1 First 0.4050 | 0.4176 | 0.4138 | 0.4176
' Last 0.3640 | 0.4320 | 0.4100 | 0.4468
First 0.1694 | 0.1722 | 0.1720 | 0.1722
0 0.25 1 0.25 ) 0.5 Last 0.1424 | 0.1826 | 0.1650 | 0.1918
First 0.0976 | 0.1016 | 0.1018 | 0.1016
0 0.25 10251025 Last 0.0824 | 0.1048 | 0.0992 | 0.1098
First 0.4352 | 0.4472 | 0.4310 | 0.4472
0-1 0.2 0.6 1 Last 0.3910 | 0.4548 | 0.4214 | 0.4618
First 0.1244 | 0.1264 | 0.1194 | 0.1264
0.251 025 105 0.5 Last 0.1030 | 0.1300 | 0.1180 | 0.1346
First 0.2968 | 0.3028 | 0.2962 | 0.3028
0 0.1 0.3 | 0.7 Last 0.2608 | 0.3114 | 0.2876 | 0.3212
First 0.1416 | 0.1394 | 0.1332 | 0.1394
0 0.05 ) 0.15 ) 0.35 Last 0.1180 | 0.1468 | 0.1300 | 0.1482
First 0.1838 | 0.1922 | 0.1888 | 0.1922
0 0.15 0.2 1 0.5 Last 0.1600 | 0.1950 | 0.1818 | 0.1966
0 0 01 |o6 First 0.2354 | 0.2404 | 0.2356 | 0.2404
' Last 0.2028 | 0.2470 | 0.2318 | 0.2506
First 0.1192 | 0.1192 | 0.1152 | 0.1192
0 0 0.05 1 0.3 Last 0.0998 | 0.1236 | 0.1108 | 0.1324
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Table B.32. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0524 | 0.0508 | 0.0514 | 0.0508
Last 0.0424 | 0.0514 | 0.0510 | 0.0510
First 0.2966 | 0.3072 | 0.2952 | 0.3072
0 0-1 0.2 103 Last 0.2650 | 0.3080 | 0.2940 | 0.3082
First 0.2820 | 0.3020 | 0.2908 | 0.3020
0 0 0.25 1 0.25 Last 0.2538 | 0.3046 | 0.2878 | 0.3052
First 0.2518 | 0.2582 | 0.2424 | 0.2582
0 0.125 1 0.25 1 0.25 Last 0.2252 | 0.2588 | 0.2438 | 0.2614
0 0 0 05 First 0.4062 | 0.4418 | 0.4416 | 0.4418
Last 0.3728 | 0.4422 | 0.4410 | 0.4472
First 0.5022 | 0.5190 | 0.4902 | 0.5190
0.05 1 0.1 0-3 105 Last 0.4646 | 0.5190 | 0.4874 | 0.5194
0 0 05 | 05 First 0.6162 | 0.6550 | 0.6268 | 0.6550
' Last 0.5874 | 0.6560 | 0.6216 | 0.6600
First 0.5436 | 0.5640 | 0.5424 | 0.5640
0 0.25 105 105 Last 0.5130 | 0.5646 | 0.5378 | 0.5738
0 0.5 05 |1 First 0.8686 | 0.8806 | 0.8626 | 0.8806
' Last 0.8484 | 0.8812 | 0.8616 | 0.8816
First 0.4734 | 0.4858 | 0.4800 | 0.4858
0 0.25 10251 0.5 Last 0.4400 | 0.4884 | 0.4742 | 0.4918
First 0.2116 | 0.2244 | 0.2168 | 0.2244
0 0.25 1 0.25 ) 0.25 Last 0.1894 | 0.2258 | 0.2160 | 0.2358
First 0.9016 | 0.9084 | 0.8856 | 0.9084
0.1 102 0.6 11 Last 0.8862 | 0.9088 | 0.8844 | 0.9096
First 0.2842 | 0.3080 | 0.2922 | 0.3080
0.2510.25 1 0.5 | 0.5 Last 0.2568 | 0.3106 | 0.2898 | 0.3108
First 0.7494 | 0.7604 | 0.7340 | 0.7604
0 0-1 0.3 1 0.7 Last 0.7194 | 0.7616 | 0.7274 | 0.7636
First 0.3360 | 0.3496 | 0.3378 | 0.3496
0 0.05 1 0.15 1 0.35 Last 0.3040 | 0.3512 | 0.3370 | 0.3524
First 0.4896 | 0.5086 | 0.4968 | 0.5086
0 0-15 102 105 Last 0.4564 | 0.5114 | 0.4946 | 0.5194
0 0 01 |o6 First 0.5780 | 0.6078 | 0.5938 | 0.6078
' Last 0.5448 | 0.6070 | 0.5910 | 0.6114
First 0.2578 | 0.2672 | 0.2604 | 0.2672
0 0 0.05 1 0.3 Last 0.2292 | 0.2672 | 0.2610 | 0.2676
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Table B.33. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0538 | 0.0520 | 0.0558 | 0.0520
Last 0.0450 | 0.0542 | 0.0552 | 0.0528
First 0.1348 | 0.1426 | 0.1376 | 0.1426
0 0.1 0.2 0.3 Last 0.1174 | 0.1448 | 0.1382 | 0.1540
First 0.1296 | 0.1386 | 0.1356 | 0.1386
0 0 0.251 025 Last 0.1110 | 0.1400 | 0.1362 | 0.1496
First 0.1200 | 0.1312 | 0.1268 | 0.1312
0 0.125 1 0.25 ) 0.25 Last 0.1018 | 0.1314 | 0.1278 | 0.1408
0 0 0 05 First 0.2092 | 0.2240 | 0.2246 | 0.2240
Last 0.1862 | 0.2268 | 0.2228 | 0.2354
First 0.2198 | 0.2338 | 0.2292 | 0.2338
0.05 1 0.1 0.3 |05 Last 0.1930 | 0.2358 | 0.2296 | 0.2376
0 0 05 | 05 First 0.2920 | 0.3104 | 0.2958 | 0.3104
' Last 0.2640 | 0.3130 | 0.2954 | 0.3251
First 0.2426 | 0.2578 | 0.2412 | 0.2578
0 0.25 105 |05 Last 0.2206 | 0.2594 | 0.2420 | 0.2688
0 0.5 0.5 1 First 0.4832 | 0.5142 | 0.5100 | 0.5142
' Last 0.4460 | 0.5118 | 0.5062 | 0.5240
First 0.2108 | 0.2192 | 0.2156 | 0.2192
0 0.25 0.25 | 0.5 Last 0.1874 | 0.2190 | 0.2126 | 0.2214
First 0.1112 | 0.1178 | 0.1188 | 0.1178
0 0.25 0.251 0.25 Last 0.0962 | 0.1190 | 0.1162 | 0.1212
First 0.5246 | 0.5484 | 0.5310 | 0.5484
0.1 102 0.6 11 Last 0.4844 | 0.5500 | 0.5280 | 0.5522
First 0.1362 | 0.1412 | 0.1364 | 0.1412
0.25 1 0.25 0-5 0.5 Last 0.1184 | 0.1422 | 0.1358 | 0.1438
First 0.3488 | 0.3684 | 0.3634 | 0.3684
0 0.1 0.3 | 0.7 Last 0.3164 | 0.3702 | 0.3584 | 0.3754
First 0.1554 | 0.1644 | 0.1630 | 0.1644
0 0.05 ) 0.15 ) 0.35 Last 0.1382 | 0.1678 | 0.1630 | 0.1768
First 0.2040 | 0.2146 | 0.2148 | 0.2146
0 0.15 0.2 0-5 Last 0.1780 | 0.2156 | 0.2130 | 0.2184
0 0 01 |o6 First 0.2752 | 0.2912 | 0.2874 | 0.2912
) Last 0.2462 | 0.2940 | 0.2844 | 0.2970
First 0.1266 | 0.1330 | 0.1370 | 0.1330
0 0 0.051 0.3 Last 0.1112 | 0.1348 | 0.1354 | 0.1440
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Table B.34. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0504 | 0.0500 | 0.0512 | 0.0500
Last 0.0560 | 0.0458 | 0.0506 | 0.0510
First 0.1934 | 0.1952 | 0.1848 | 0.1952
0 0-1 0.2 103 Last 0.2184 | 0.1882 | 0.1850 | 0.1980
First 0.1920 | 0.1982 | 0.1920 | 0.1982
0 0 0.25 | 0.25 Last 0.2162 | 0.1942 | 0.1918 | 0.2068
First 0.1566 | 0.1630 | 0.1538 | 0.1630
0 0-1251 0.25 1 0.25 Last 0.1770 | 0.1560 | 0.1540 | 0.1634
0 0 0 05 First 0.3098 | 0.3242 | 0.3254 | 0.3242
Last 0.3464 | 0.3182 | 0.3228 | 0.3330
First 0.3188 | 0.3344 | 0.3240 | 0.3344
0.05 1 0.1 0-3 105 Last 0.3514 | 0.3276 | 0.3266 | 0.3394
0 0 05 | 05 First 0.4586 | 0.4864 | 0.4658 | 0.4864
' Last 0.4972 | 0.4800 | 0.4650 | 0.4970
First 0.3762 | 0.4026 | 0.3922 | 0.4026
0 0.25 105 105 Last 0.4102 | 0.3960 | 0.3938 | 0.4086
0 0.5 05 |1 First 0.7364 | 0.7624 | 0.7616 | 0.7624
' Last 0.7862 | 0.7578 | 0.7604 | 0.7762
First 0.3094 | 0.3306 | 0.3262 | 0.3306
0 0.25 10251 0.5 Last 0.3430 | 0.3248 | 0.3304 | 0.3376
First 0.1358 | 0.1430 | 0.1442 | 0.1430
0 0.25 1 0.25 ) 0.25 Last 0.1518 | 0.1388 | 0.1452 | 0.1450
First 0.7672 | 0.7906 | 0.7726 | 0.7906
0.1 102 0.6 11 Last 0.8194 | 0.7902 | 0.7754 | 0.8012
First 0.2000 | 0.2056 | 0.1916 | 0.2056
0.251 025 0-5 0-5 Last 0.2224 | 0.1992 | 0.1932 | 0.2084
First 0.5512 | 0.5736 | 0.5618 | 0.5736
0 0-1 0.3 1 0.7 Last 0.5938 | 0.5676 | 0.5654 | 0.5902
First 0.2290 | 0.2340 | 0.2296 | 0.2340
0 0.05 1 0.15 1 0.35 Last 0.2524 | 0.2270 | 0.2288 | 0.2372
First 0.3192 | 0.3308 | 0.3274 | 0.3308
0 0-15 102 105 Last 0.3508 | 0.3244 | 0.3272 | 0.3394
0 0 01 |o6 First 0.4362 | 0.4486 | 0.4368 | 0.4486
' Last 0.4678 | 0.4416 | 0.4388 | 0.4584
First 0.1874 | 0.1930 | 0.1922 | 0.1930
0 0 0.05 1 0.3 Last 0.2086 | 0.1858 | 0.1912 | 0.1940
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Table B.35. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0504 | 0.0506 | 0.0488 | 0.0506
Last 0.0584 | 0.0488 | 0.0470 | 0.0500
First 0.3502 | 0.3556 | 0.3416 | 0.3556
0 0-1 0.2 103 Last 0.3808 | 0.3534 | 0.3436 | 0.3682
First 0.3382 | 0.3570 | 0.3364 | 0.3570
0 0 0.25 1 0.25 Last 0.3704 | 0.3498 | 0.3404 | 0.3682
First 0.2630 | 0.2698 | 0.2576 | 0.2698
0 0.125)0.25 | 0.25 Last 0.2852 | 0.2634 | 0.2576 | 0.2740
0 0 0 0.5 First 0.5026 | 0.5268 | 0.5222 | 0.5268
Last 0.5450 | 0.5218 | 0.5226 | 0.5370
First 0.5930 | 0.6046 | 0.5800 | 0.6046
0.05 1 0.1 0-3 105 Last 0.6282 | 0.5984 | 0.5804 | 0.6140
0 0 05 | 05 First 0.7158 | 0.7490 | 0.7234 | 0.7490
' Last 0.7704 | 0.7494 | 0.7308 | 0.7648
First 0.6374 | 0.6656 | 0.6414 | 0.6656
0 0.25 105 105 Last 0.6788 | 0.6612 | 0.6468 | 0.6770
0 0.5 05 |1 First 0.9302 | 0.9400 | 0.9314 | 0.9400
' Last 0.9534 | 0.9400 | 0.9346 | 0.9476
First 0.5502 | 0.5622 | 0.5486 | 0.5622
0 0.25 10251 0.5 Last 0.5832 | 0.5586 | 0.5508 | 0.5762
First 0.2312 | 0.2468 | 0.2492 | 0.2468
0 0.25 1 0.25 ) 0.25 Last 0.2570 | 0.2414 | 0.2516 | 0.2558
First 0.9540 | 0.9562 | 0.9440 | 0.9562
0.1 102 0.6 11 Last 0.9654 | 0.9566 | 0.9458 | 0.9636
First 0.3320 | 0.3496 | 0.3260 | 0.3496
0.2510.25 1 0.5 | 0.5 Last 0.3596 | 0.3430 | 0.3278 | 0.3536
First 0.8296 | 0.8348 | 0.8118 | 0.8348
0 0-1 0.3 1 0.7 Last 0.8538 | 0.8330 | 0.8130 | 0.8432
First 0.4030 | 0.4222 | 0.4068 | 0.4222
0 0.05 1 0.15 1 0.35 Last 0.4424 | 0.4168 | 0.4070 | 0.4272
First 0.5866 | 0.6000 | 0.5750 | 0.6000
0 0-15 102 105 Last 0.6228 | 0.5966 | 0.5804 | 0.6104
0 0 01 |o6 First 0.6816 | 0.6948 | 0.6746 | 0.6948
' Last 0.7202 | 0.6928 | 0.6816 | 0.7082
First 0.3122 | 0.3220 | 0.3144 | 0.3220
0 0 0.05 1 0.3 Last 0.3502 | 0.3142 | 0.3194 | 0.3312
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Table B.36. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0558 | 0.0510 | 0.0492 | 0.0510
Last 0.0624 | 0.0484 | 0.0492 | 0.0510
First 0.1476 | 0.1522 | 0.1470 | 0.1522
0 0-1 0.2 103 Last 0.1664 | 0.1476 | 0.1460 | 0.1602
First 0.1554 | 0.1600 | 0.1528 | 0.1600
0 0 0.25 1 0.25 Last 0.1756 | 0.1568 | 0.1532 | 0.1642
First 0.1276 | 0.1346 | 0.1334 | 0.1346
0 0.125 1 0.25 1 0.25 Last 0.1428 | 0.1280 | 0.1324 | 0.1330
0 0 0 05 First 0.2452 | 0.2552 | 0.2512 | 0.2552
Last 0.2734 | 0.2508 | 0.2536 | 0.2622
First 0.2568 | 0.2692 | 0.2614 | 0.2692
0-05 1 0.1 0-3 105 Last 0.2834 | 0.2628 | 0.2602 | 0.2724
0 0 05 | 05 First 0.3542 | 0.3750 | 0.3518 | 0.3750
' Last 0.3894 | 0.3676 | 0.3550 | 0.3848
First 0.2810 | 0.2970 | 0.2852 | 0.2970
0 0.25 105 105 Last 0.3106 | 0.2904 | 0.2882 | 0.3012
0 0.5 05 |1 First 0.5834 | 0.6086 | 0.6036 | 0.6086
' Last 0.6216 | 0.6036 | 0.6050 | 0.6160
First 0.2450 | 0.2482 | 0.2470 | 0.2482
0 0.25 10251 0.5 Last 0.2736 | 0.2430 | 0.2468 | 0.2538
First 0.1166 | 0.1208 | 0.1212 | 0.1208
0 0.25 0.251 0.25 Last 0.1316 | 0.1148 | 0.1198 | 0.1234
First 0.6068 | 0.6282 | 0.6084 | 0.6282
0.1 102 0.6 11 Last 0.6502 | 0.6238 | 0.6116 | 0.6460
First 0.1616 | 0.1658 | 0.1636 | 0.1658
0.2510.25 1 0.5 | 0.5 Last 0.1850 | 0.1606 | 0.1654 | 0.1742
First 0.4106 | 0.4292 | 0.4198 | 0.4292
0 0-1 0.3 1 0.7 Last 0.4462 | 0.4234 | 0.4224 | 0.4420
First 0.1852 | 0.1906 | 0.1884 | 0.1906
0 0.05 1 0.15 1 0.35 Last 0.2050 | 0.1858 | 0.1882 | 0.1960
First 0.2566 | 0.2610 | 0.2546 | 0.2610
0 0-15 102 105 Last 0.2832 | 0.2554 | 0.2592 | 0.2702
0 0 01 |o6 First 0.3186 | 0.3266 | 0.3198 | 0.3266
' Last 0.3492 | 0.3202 | 0.3210 | 0.3356
First 0.1468 | 0.1522 | 0.1512 | 0.1522
0 0 0.05 1 0.3 Last 0.1670 | 0.1464 | 0.1528 | 0.1550
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Table B.37. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0524 | 0.0508 | 0.0540 | 0.0508
Last 0.0490 | 0.0480 | 0.0540 | 0.0516
First 0.1738 | 0.1820 | 0.1812 | 0.1820
0 0-1 0.2 103 Last 0.1704 | 0.1802 | 0.1938 | 0.1916
First 0.1792 | 0.1846 | 0.1768 | 0.1846
0 0 0.25 | 0.25 Last 0.1714 | 0.1774 | 0.1930 | 0.1874
First 0.1368 | 0.1494 | 0.1532 | 0.1494
0 0.125)0.25 | 0.25 Last 0.1374 | 0.1472 | 0.1652 | 0.1568
0 0 0 0.5 First 0.2942 | 0.2992 | 0.2936 | 0.2992
Last 0.2894 | 0.3004 | 0.3218 | 0.3144
First 0.2938 | 0.3076 | 0.3066 | 0.3076
0.05 1 0.1 0-3 105 Last 0.2972 | 0.3060 | 0.3252 | 0.3248
0 0 05 05 First 0.4128 | 0.4356 | 0.4222 | 0.4356
' Last 0.4162 | 0.4332 | 0.4372 | 0.4566
First 0.3370 | 0.3484 | 0.3472 | 0.3484
0 0.25 105 105 Last 0.3430 | 0.3624 | 0.3782 | 0.3766
0 0.5 05 |1 First 0.6834 | 0.7076 | 0.7048 | 0.7076
' Last 0.6936 | 0.7186 | 0.7398 | 0.7372
First 0.2858 | 0.2904 | 0.2918 | 0.2904
0 0.25 10251 0.5 Last 0.2774 | 0.2882 | 0.3056 | 0.3014
First 0.1282 | 0.1304 | 0.1334 | 0.1304
0 0.25 1 0.25 ) 0.25 Last 0.1200 | 0.1232 | 0.1396 | 0.1346
01 |o2 06 |1 First 0.7250 | 0.7444 | 0.7262 | 0.7444
Last 0.7290 | 0.7512 | 0.7760 | 0.7698
First 0.1788 | 0.1814 | 0.1740 | 0.1814
0.2510.25 1 0.5 | 0.5 Last 0.1664 | 0.1706 | 0.176 | 0.1848
First 0.5176 | 0.5324 | 0.5140 | 0.5324
0 0-1 0.3 1 0.7 Last 0.5190 | 0.5386 | 0.5652 | 0.5600
First 0.2048 | 0.2100 | 0.2068 | 0.2100
0 0.05 1 0.15 1 0.35 Last 0.2006 | 0.2090 | 0.2278 | 0.2240
First 0.3032 | 0.3108 | 0.3046 | 0.3108
0 0-15 102 105 Last 0.2950 | 0.3074 | 0.3290 | 0.3230
0 0 01 |o6 First 0.3980 | 0.4108 | 0.4036 | 0.4108
' Last 0.3898 | 0.4060 | 0.4310 | 0.4300
First 0.1764 | 0.1786 | 0.1760 | 0.1786
0 0 0.05 1 0.3 Last 0.1696 | 0.1772 | 0.1914 | 0.1878
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Table B.38. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0502 | 0.0510 | 0.0498 | 0.0510
Last 0.0464 | 0.0466 | 0.0534 | 0.0496
First 0.3294 | 0.3372 | 0.3220 | 0.3372
0 0-1 0.2 103 Last 0.3214 | 0.3320 | 0.3544 | 0.3486
First 0.3078 | 0.3166 | 0.3028 | 0.3166
0 0 0.25 1 0.25 Last 0.3078 | 0.3210 | 0.3402 | 0.3392
First 0.2458 | 0.2474 | 0.2438 | 0.2474
0 0.125 1 0.25 1 0.25 Last 0.2420 | 0.2466 | 0.2902 | 0.2594
0 0 0 0.5 First 0.4848 | 0.4946 | 0.4836 | 0.4946
Last 0.4752 | 0.4950 | 0.5170 | 0.5164
First 0.5404 | 0.5416 | 0.5206 | 0.5416
0.05 1 0.1 0-3 105 Last 0.5460 | 0.5534 | 0.5778 | 0.5750
0 0 05 | 05 First 0.6718 | 0.6914 | 0.6664 | 0.6914
' Last 0.6822 | 0.7056 | 0.7242 | 0.7202
First 0.5934 | 0.6074 | 0.5816 | 0.6074
0 0.25 105 105 Last 0.6094 | 0.6218 | 0.6430 | 0.6404
0 0.5 05 |1 First 0.9028 | 0.9044 | 0.8978 | 0.9044
' Last 0.9132 | 0.9178 | 0.9328 | 0.9244
First 0.5058 | 0.5190 | 0.5100 | 0.5190
0 0.25 10251 0.5 Last 0.5134 | 0.5232 | 0.5506 | 0.5452
First 0.2032 | 0.2158 | 0.2126 | 0.2158
0 0.25 1 0.25 ) 0.25 Last 0.2072 | 0.2146 | 0.2350 | 0.2296
First 0.9334 | 0.9342 | 0.9156 | 0.9342
0.1 102 0.6 11 Last 0.9402 | 0.9388 | 0.9464 | 0.9436
First 0.3160 | 0.3232 | 0.3082 | 0.3232
0.2510.25 1 0.5 | 0.5 Last 0.3112 | 0.3250 | 0.3474 | 0.3402
First 0.7898 | 0.7812 | 0.7558 | 0.7812
0 0-1 0.3 1 0.7 Last 0.7972 | 0.7960 | 0.8182 | 0.8116
First 0.3722 | 0.3806 | 0.3686 | 0.3806
0 0.05 1 0.15 1 0.35 Last 0.3750 | 0.3778 | 0.3968 | 0.3948
First 0.5350 | 0.5346 | 0.5166 | 0.5346
0 0-15 102 105 Last 0.5412 | 0.5470 | 0.5686 | 0.5664
0 0 01 |o6 First 0.6440 | 0.6418 | 0.6236 | 0.6418
' Last 0.6450 | 0.6520 | 0.6718 | 0.6712
First 0.2986 | 0.3072 | 0.3026 | 0.3072
0 0 0.05 1 0.3 Last 0.2804 | 0.2928 | 0.3180 | 0.3140
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Table B.39. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0432 | 0.0440 | 0.0446 | 0.0440
Last 0.0434 | 0.0446 | 0.0508 | 0.0486
First 0.1392 | 0.1470 | 0.1468 | 0.1470
0 0.1 0.2 0-3 Last 0.1330 | 0.1414 | 0.1562 | 0.1532
First 0.1404 | 0.1466 | 0.1452 | 0.1466
0 0 0.25 | 0.25 Last 0.1340 | 0.1438 | 0.1598 | 0.1550
First 0.1170 | 0.1232 | 0.1198 | 0.1232
0 0.125)0.25 | 0.25 Last 0.1136 | 0.1198 | 0.1300 | 0.1294
0 0 0 05 First 0.2248 | 0.2260 | 0.2206 | 0.2260
Last 0.2168 | 0.2212 | 0.2362 | 0.2354
First 0.2244 | 0.2406 | 0.2342 | 0.2406
0-05 1 0.1 0-3 105 Last 0.2252 | 0.2328 | 0.2488 | 0.2444
0 0 05 | 05 First 0.3112 | 0.3256 | 0.3148 | 0.3256
' Last 0.3034 | 0.3206 | 0.3456 | 0.3426
First 0.2576 | 0.2672 | 0.2664 | 0.2672
0 0.25 105 105 Last 0.2582 | 0.2670 | 0.2830 | 0.2806
0 0.5 05 |1 First 0.5206 | 0.5342 | 0.5408 | 0.5342
' Last 0.5344 | 0.5450 | 0.5728 | 0.5684
First 0.2272 | 0.2370 | 0.2400 | 0.2370
0 0.25 10251 0.5 Last 0.2256 | 0.2340 | 0.2544 | 0.2474
First 0.1092 | 0.1184 | 0.1234 | 0.1184
0 0.25 0.251 0.25 Last 0.1092 | 0.1168 | 0.1294 | 0.1250
First 0.5594 | 0.5750 | 0.5578 | 0.5750
0.1 102 0.6 11 Last 0.5632 | 0.5822 | 0.6158 | 0.6020
First 0.1422 | 0.1442 | 0.1426 | 0.1442
0.2510.25 1 0.5 | 0.5 Last 0.1334 | 0.1346 | 0.1504 | 0.1496
First 0.3916 | 0.4036 | 0.3968 | 0.4036
0 0-1 0.3 1 0.7 Last 0.3858 | 0.3990 | 0.4298 | 0.4208
First 0.1706 | 0.1740 | 0.1750 | 0.1740
0 0.05 1 0.15 1 0.35 Last 0.1700 | 0.1738 | 0.1916 | 0.1832
First 0.2358 | 0.2454 | 0.2404 | 0.2454
0 0-15 102 105 Last 0.2322 | 0.2412 | 0.2570 | 0.2560
0 0 01 |o6 First 0.2954 | 0.3032 | 0.2994 | 0.3032
' Last 0.2878 | 0.2986 | 0.3186 | 0.3148
First 0.1380 | 0.1414 | 0.1370 | 0.1414
0 0 0.05 1 0.3 Last 0.1298 | 0.1350 | 0.1498 | 0.1462
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Table B.40. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0508 | 0.0522 | 0.0518 | 0.0522
Last 0.0434 | 0.0536 | 0.0542 | 0.0530
First 0.2046 | 0.2120 | 0.2108 | 0.2120
0 0.1 0.2 0.3 Last 0.1850 | 0.2154 | 0.2082 | 0.2184
First 0.2098 | 0.2190 | 0.2134 | 0.2190
0 0 0.251 025 Last 0.1878 | 0.2148 | 0.2160 | 0.2202
First 0.1776 | 0.1812 | 0.1786 | 0.1812
0 0.125 1 0.25 1 0.25 Last 0.1596 | 0.1874 | 0.1812 | 0.1892
0 0 0 0.5 First 0.3168 | 0.3350 | 0.3334 | 0.3350
Last 0.2960 | 0.3352 | 0.3380 | 0.3432
First 0.3602 | 0.3836 | 0.3758 | 0.3836
0.051 0.1 0.3 |05 Last 0.3286 | 0.3804 | 0.3786 | 0.3892
0 0 05 | 05 First 0.5070 | 0.5254 | 0.5018 | 0.5254
' Last 0.4706 | 0.5252 | 0.5010 | 0.5348
First 0.4222 | 0.4356 | 0.4252 | 0.4356
0 0.25 105 |05 Last 0.3916 | 0.4382 | 0.4270 | 0.4440
0 0.5 05 |1 First 0.7884 | 0.8108 | 0.8110 | 0.8108
' Last 0.7758 | 0.8140 | 0.8118 | 0.8204
First 0.3350 | 0.3476 | 0.3494 | 0.3476
0 0.25 1 0.25 ) 0.5 Last 0.3100 | 0.3468 | 0.3488 | 0.3536
First 0.1526 | 0.1536 | 0.1544 | 0.1536
0 0.25 10251025 Last 0.1338 | 0.1490 | 0.1522 | 0.1548
First 0.8096 | 0.8320 | 0.8190 | 0.8320
0.1 102 0.6 11 Last 0.7888 | 0.8342 | 0.8156 | 0.8388
First 0.2006 | 0.2092 | 0.1990 | 0.2092
0.251 025 105 0.5 Last 0.1816 | 0.2068 | 0.1984 | 0.2134
First 0.5964 | 0.6164 | 0.6078 | 0.6164
0 0.1 0.3 | 0.7 Last 0.5760 | 0.6254 | 0.6148 | 0.6298
First 0.2286 | 0.2426 | 0.2402 | 0.2426
0 0.05 ) 0.15 ) 0.35 Last 0.2072 | 0.2400 | 0.2408 | 0.2438
First 0.3674 | 0.3812 | 0.3754 | 0.3812
0 0.15 0.2 1 0.5 Last 0.3386 | 0.3812 | 0.3850 | 0.3918
0 0 01 |o6 First 0.4672 | 0.4860 | 0.4848 | 0.4860
' Last 0.4374 | 0.4906 | 0.4828 | 0.4958
First 0.1934 | 0.2078 | 0.2058 | 0.2078
0 0 0.051 0.3 Last 0.1698 | 0.2020 | 0.1970 | 0.2092
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Table B.41. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0482 | 0.0470 | 0.0444 | 0.0470
Last 0.0498 | 0.0468 | 0.0462 | 0.0488
First 0.3706 | 0.3768 | 0.3704 | 0.3768
0 0.1 0.2 103 Last 0.3432 | 0.3786 | 0.3668 | 0.3846
First 0.3636 | 0.3840 | 0.3656 | 0.3840
0 0 0.25 | 0.25 Last 0.3336 | 0.3820 | 0.3668 | 0.3912
First 0.2960 | 0.3022 | 0.2956 | 0.3022
0 0.125 1 0.25 1 0.25 Last 0.2706 | 0.3022 | 0.2932 | 0.3070
0 0 0 0.5 First 0.5496 | 0.5706 | 0.5702 | 0.5706
Last 0.5150 | 0.5780 | 0.5744 | 0.5808
First 0.6192 | 0.6392 | 0.6180 | 0.6392
0.051 0.1 0.3 |05 Last 0.5902 | 0.6362 | 0.6148 | 0.6462
0 0 05 | 05 First 0.7678 | 0.7928 | 0.7640 | 0.7928
' Last 0.7450 | 0.7936 | 0.7648 | 0.7998
First 0.6794 | 0.7020 | 0.6852 | 0.7020
0 0.25 105 |05 Last 0.6564 | 0.7024 | 0.6850 | 0.7084
0 0.5 05 |1 First 0.9586 | 0.9630 | 0.9562 | 0.9630
' Last 0.9538 | 0.9630 | 0.9568 | 0.9660
First 0.6116 | 0.6220 | 0.6132 | 0.6220
0 0.25 1 0.25 ) 0.5 Last 0.5780 | 0.6244 | 0.6110 | 0.6318
First 0.2526 | 0.2622 | 0.2636 | 0.2622
0 0.25 10251025 Last 0.2286 | 0.2592 | 0.2572 | 0.2656
01 |o2 06 |1 First 0.9734 | 0.9738 | 0.9644 | 0.9738
Last 0.9684 | 0.9728 | 0.9650 | 0.9760
First 0.3612 | 0.3850 | 0.3682 | 0.3850
0.251 025 105 0.5 Last 0.3346 | 0.3808 | 0.3650 | 0.3916
First 0.8682 | 0.8778 | 0.8610 | 0.8778
0 0.1 0.3 | 0.7 Last 0.8576 | 0.8824 | 0.8630 | 0.8844
First 0.4528 | 0.4654 | 0.4500 | 0.4654
0 0.05 ) 0.15 ) 0.35 Last 0.4166 | 0.4590 | 0.4446 | 0.4680
First 0.6220 | 0.6314 | 0.6218 | 0.6314
0 0.15 0.2 1 0.5 Last 0.5932 | 0.6344 | 0.6206 | 0.6402
0 0 01 |o6 First 0.7252 | 0.7510 | 0.7354 | 0.7510
' Last 0.6984 | 0.7540 | 0.7408 | 0.7608
First 0.3494 | 0.3638 | 0.3588 | 0.3638
0 0 0.051 0.3 Last 0.3154 | 0.3612 | 0.3560 | 0.3684
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Table B.42. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0454 | 0.0480 | 0.0480 | 0.0480
Last 0.0426 | 0.0472 | 0.0484 | 0.0498
First 0.1620 | 0.1690 | 0.1636 | 0.1690
0 0-1 0.2 103 Last 0.1462 | 0.1698 | 0.1648 | 0.1706
First 0.1648 | 0.1704 | 0.1624 | 0.1704
0 0 0.25 1 0.25 Last 0.1508 | 0.1704 | 0.1634 | 0.1724
First 0.1330 | 0.1350 | 0.1362 | 0.1350
0 0.125)0.25 | 0.25 Last 0.1166 | 0.1350 | 0.1334 | 0.1376
0 0 0 05 First 0.2632 | 0.2752 | 0.2764 | 0.2752
Last 0.2394 | 0.2788 | 0.2782 | 0.2812
First 0.2732 | 0.2864 | 0.2778 | 0.2864
0.05 1 0.1 0-3 105 Last 0.2464 | 0.2862 | 0.2778 | 0.2932
0 0 05 | 05 First 0.3766 | 0.3974 | 0.3740 | 0.3974
' Last 0.3468 | 0.3910 | 0.3736 | 0.4054
First 0.3150 | 0.3266 | 0.3152 | 0.3266
0 0.25 105 105 Last 0.2870 | 0.3274 | 0.3150 | 0.3338
0 0.5 05 |1 First 0.6266 | 0.6486 | 0.6430 | 0.6486
' Last 0.6026 | 0.6530 | 0.6528 | 0.6642
First 0.2600 | 0.2692 | 0.2710 | 0.2692
0 0.25 10251 0.5 Last 0.2368 | 0.2700 | 0.2688 | 0.2752
First 0.1240 | 0.1268 | 0.1254 | 0.1268
0 0.25 1 0.25 ) 0.25 Last 0.1068 | 0.1294 | 0.1256 | 0.1286
First 0.6558 | 0.6776 | 0.6544 | 0.6776
0.1 102 0.6 |1 Last 0.6340 | 0.6782 | 0.6582 | 0.6862
First 0.1696 | 0.1782 | 0.1738 | 0.1782
0.2510.25 1 0.5 | 0.5 Last 0.1502 | 0.1780 | 0.1702 | 0.1832
First 0.4494 | 0.4730 | 0.4612 | 0.4730
0 0-1 0.3 1 0.7 Last 0.4188 | 0.4696 | 0.4594 | 0.4778
First 0.1986 | 0.2060 | 0.2028 | 0.2060
0 0.05 1 0.15 1 0.35 Last 0.1806 | 0.2064 | 0.2018 | 0.2108
First 0.2660 | 0.2832 | 0.2816 | 0.2832
0 0-15 102 105 Last 0.2424 | 0.2806 | 0.2772 | 0.2870
0 0 01 |o6 First 0.3326 | 0.3536 | 0.3560 | 0.3536
' Last 0.3104 | 0.3572 | 0.3562 | 0.3634
First 0.1594 | 0.1666 | 0.1622 | 0.1666
0 0 0.05 1 0.3 Last 0.1406 | 0.1600 | 0.1640 | 0.1674
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Table B.43. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0480 | 0.0500 | 0.0498 | 0.0500
Last 0.0516 | 0.0506 | 0.0488 | 0.0500
First 0.2312 | 0.2400 | 0.2340 | 0.2400
0 0.1 0.2 103 Last 0.2396 | 0.2488 | 0.2334 | 0.2400
First 0.2224 | 0.2344 | 0.2218 | 0.2344
0 0 0.25 | 0.25 Last 0.2336 | 0.2388 | 0.2244 | 0.2342
First 0.1820 | 0.1934 | 0.1944 | 0.1934
0 0.125 1 0.25 1 0.25 Last 0.1910 | 0.1964 | 0.1918 | 0.1930
0 0 0 0.5 First 0.3908 | 0.4054 | 0.4060 | 0.4054
Last 0.4034 | 0.4164 | 0.4062 | 0.4066
First 0.4128 | 0.4342 | 0.4148 | 0.4342
0.051 0.1 0.3 |05 Last 0.4260 | 0.4392 | 0.4202 | 0.4346
0 0 05 | 05 First 0.5636 | 0.5878 | 0.5604 | 0.5878
' Last 0.5802 | 0.5918 | 0.5528 | 0.5886
First 0.4610 | 0.4866 | 0.4736 | 0.4866
0 0.25 105 |05 Last 0.4734 | 0.4922 | 0.4724 | 0.4886
0 0.5 05 |1 First 0.8510 | 0.8688 | 0.8684 | 0.8688
' Last 0.8580 | 0.8720 | 0.8680 | 0.8708
First 0.3842 | 0.4018 | 0.4040 | 0.4018
0 0.25 1 0.25 ) 0.5 Last 0.3994 | 0.4098 | 0.4034 | 0.4008
First 0.1614 | 0.1730 | 0.1712 | 0.1730
0 0.25 10251025 Last 0.1742 | 0.1784 | 0.1690 | 0.1726
01 |o2 06 |1 First 0.8728 | 0.8938 | 0.8832 | 0.8938
Last 0.8790 | 0.8946 | 0.8808 | 0.8940
First 0.2330 | 0.2442 | 0.2356 | 0.2442
0.251 025 105 0.5 Last 0.2494 | 0.2538 | 0.2382 | 0.2456
First 0.6820 | 0.7028 | 0.6916 | 0.7028
0 0.1 0.3 | 0.7 Last 0.6896 | 0.7076 | 0.6828 | 0.7030
First 0.2762 | 0.2874 | 0.2796 | 0.2874
0 0.05 ) 0.15 ) 0.35 Last 0.2896 | 0.2934 | 0.2804 | 0.2874
First 0.4022 | 0.4200 | 0.4174 | 0.4200
0 0.15 0.2 1 0.5 Last 0.4174 | 0.4280 | 0.4178 | 0.4220
0 0 01 |o6 First 0.5300 | 0.5504 | 0.5450 | 0.5504
' Last 0.5440 | 0.5598 | 0.5388 | 0.5510
First 0.2292 | 0.2372 | 0.2292 | 0.2372
0 0 0.051 0.3 Last 0.2426 | 0.2426 | 0.2356 | 0.2384
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Table B.44. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0466 | 0.0454 | 0.0472 | 0.0454
Last 0.0524 | 0.0486 | 0.0458 | 0.0460
First 0.4124 | 0.4256 | 0.4130 | 0.4256
0 0.1 0.2 0-3 Last 0.4256 | 0.4276 | 0.4110 | 0.4260
First 0.4150 | 0.4372 | 0.4168 | 0.4372
0 0 0.25 | 0.25 Last 0.4258 | 0.4420 | 0.4108 | 0.4378
First 0.3256 | 0.3436 | 0.3376 | 0.3436
0 0.125)0.25 | 0.25 Last 0.3424 | 0.3498 | 0.3390 | 0.3448
0 0 0 0.5 First 0.6308 | 0.6590 | 0.6524 | 0.6590
Last 0.6420 | 0.6602 | 0.6452 | 0.6590
First 0.6964 | 0.7100 | 0.6860 | 0.7100
0.05 1 0.1 0-3 105 Last 0.7078 | 0.7154 | 0.6818 | 0.7106
0 0 05 | 05 First 0.8244 | 0.8504 | 0.8260 | 0.8504
' Last 0.8330 | 0.8548 | 0.8248 | 0.8514
First 0.7582 | 0.7768 | 0.7562 | 0.7768
0 0.25 105 105 Last 0.7668 | 0.7792 | 0.7552 | 0.7770
0 0.5 05 |1 First 0.9824 | 0.9846 | 0.9824 | 0.9846
' Last 0.9840 | 0.9852 | 0.9804 | 0.9846
First 0.6716 | 0.6834 | 0.6788 | 0.6834
0 0.25 10251 0.5 Last 0.6832 | 0.6880 | 0.6720 | 0.6836
First 0.2734 | 0.3014 | 0.3050 | 0.3014
0 0.25 1 0.25 ) 0.25 Last 0.2872 | 0.3050 | 0.2980 | 0.3012
First 0.9874 | 0.9874 | 0.9814 | 0.9874
0.1 102 0.6 11 Last 0.9884 | 0.9899 | 0.9812 | 0.9878
First 0.4068 | 0.4306 | 0.4100 | 0.4306
0.251 025 0-5 0-5 Last 0.4258 | 0.4354 | 0.4094 | 0.4314
First 0.9212 | 0.9232 | 0.9114 | 0.9232
0 0-1 0.3 1 0.7 Last 0.9254 | 0.9274 | 0.9084 | 0.9244
First 0.5000 | 0.5058 | 0.4878 | 0.5058
0 0.05 1 0.15 1 0.35 Last 0.5156 | 0.5176 | 0.4840 | 0.5052
First 0.7038 | 0.7206 | 0.7002 | 0.7206
0 0-15 102 105 Last 0.7124 | 0.7214 | 0.7004 | 0.7200
0 0 01 |o6 First 0.8026 | 0.8242 | 0.8054 | 0.8242
' Last 0.8094 | 0.8276 | 0.8070 | 0.8248
First 0.3870 | 0.4012 | 0.3952 | 0.4012
0 0 0.05 1 0.3 Last 0.4006 | 0.4098 | 0.3960 | 0.4008
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Table B.45. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0522 | 0.0544 | 0.0522 | 0.0544
Last 0.0570 | 0.0564 | 0.0518 | 0.0544
First 0.1806 | 0.1914 | 0.1900 | 0.1914
0 0-1 0.2 103 Last 0.1948 | 0.1980 | 0.1870 | 0.1912
First 0.1770 | 0.1920 | 0.1832 | 0.1920
0 0 0.25 1 0.25 Last 0.1886 | 0.1980 | 0.1872 | 0.1912
First 0.1346 | 0.1414 | 0.1396 | 0.1414
0 0.125 1 0.25 1 0.25 Last 0.1404 | 0.1452 | 0.1424 | 0.1424
0 0 0 05 First 0.2936 | 0.3044 | 0.3054 | 0.3044
Last 0.3070 | 0.3130 | 0.3034 | 0.3042
First 0.3090 | 0.3228 | 0.3152 | 0.3228
0-05 1 0.1 0-3 105 Last 0.3202 | 0.3294 | 0.3122 | 0.3224
0 0 05 | 05 First 0.4366 | 0.4556 | 0.4286 | 0.4556
' Last 0.4468 | 0.4630 | 0.4302 | 0.4560
First 0.3614 | 0.3800 | 0.3742 | 0.3800
0 0.25 105 105 Last 0.3758 | 0.3844 | 0.3670 | 0.3808
0 0.5 0.5 1 First 0.6918 | 0.7154 | 0.7112 | 0.7154
' Last 0.7064 | 0.7220 | 0.7098 | 0.7168
First 0.2972 | 0.3080 | 0.3048 | 0.3080
0 0.25 10251 0.5 Last 0.3076 | 0.3140 | 0.3040 | 0.3076
First 0.1424 | 0.1506 | 0.1542 | 0.1506
0 0.25 1 0.25 ) 0.25 Last 0.1454 | 0.1574 | 0.1552 | 0.1508
First 0.7208 | 0.7486 | 0.7324 | 0.7486
0.1 102 0.6 |1 Last 0.7302 | 0.7492 | 0.7294 | 0.7492
First 0.1870 | 0.1992 | 0.1870 | 0.1992
0.251 025 0-5 0-5 Last 0.1994 | 0.2034 | 0.1924 | 0.1994
First 0.5238 | 0.5400 | 0.5216 | 0.5400
0 0-1 0.3 1 0.7 Last 0.5372 | 0.5440 | 0.5206 | 0.5418
First 0.2120 | 0.2240 | 0.2198 | 0.2240
0 0.05 1 0.15 1 0.35 Last 0.2216 | 0.2264 | 0.2192 | 0.2240
First 0.3088 | 0.3242 | 0.3176 | 0.3242
0 0-15 102 105 Last 0.3198 | 0.3326 | 0.3192 | 0.3252
0 0 01 |o6 First 0.4094 | 0.4182 | 0.4130 | 0.4182
' Last 0.4224 | 0.4244 | 0.4066 | 0.4192
First 0.1720 | 0.1720 | 0.1640 | 0.1720
0 0 0.05 1 0.3 Last 0.1818 | 0.1906 | 0.1624 | 0.1718
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Table B.46. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0490 | 0.0488 | 0.0508 | 0.0488
Last 0.0564 | 0.0476 | 0.0496 | 0.0484
First 0.2042 | 0.2084 | 0.2032 | 0.2084
0 0.1 0.2 0.3 Last 0.2412 | 0.2196 | 0.2210 | 0.2226
First 0.2096 | 0.2168 | 0.2090 | 0.2168
0 0 0.251 025 Last 0.2476 | 0.2320 | 0.2282 | 0.2366
First 0.1626 | 0.1650 | 0.1660 | 0.1650
0 0.125 1 0.25 1 0.25 Last 0.1940 | 0.1792 | 0.1868 | 0.1820
0 0 0 0.5 First 0.3534 | 0.3634 | 0.3646 | 0.3634
Last 0.4132 | 0.3874 | 0.4032 | 0.3964
First 0.3686 | 0.3768 | 0.3668 | 0.3768
0.05 1 0.1 0.3 |05 Last 0.4252 | 0.4072 | 0.4040 | 0.4114
0 0 05 | 05 First 0.5024 | 0.5240 | 0.5010 | 0.5240
' Last 0.5732 | 0.5568 | 0.5406 | 0.5618
First 0.4036 | 0.4276 | 0.4228 | 0.4276
0 0.25 105 |05 Last 0.4792 | 0.4702 | 0.4644 | 0.4746
0 0.5 05 |1 First 0.7874 | 0.8096 | 0.8096 | 0.8096
' Last 0.8622 | 0.8486 | 0.8584 | 0.8538
First 0.3388 | 0.3564 | 0.3548 | 0.3564
0 0.25 1 0.25 ) 0.5 Last 0.4038 | 0.3842 | 0.3946 | 0.3872
First 0.1534 | 0.1594 | 0.1650 | 0.1594
0 0.25 10251025 Last 0.1732 | 0.1598 | 0.1684 | 0.1620
First 0.8174 | 0.8338 | 0.8182 | 0.8338
0.1 102 0.6 11 Last 0.8860 | 0.8750 | 0.8710 | 0.8794
First 0.2082 | 0.2160 | 0.2102 | 0.2160
0.25 1 0.25 0-5 0-5 Last 0.2424 | 0.2310 | 0.2264 | 0.2342
First 0.6020 | 0.6194 | 0.6140 | 0.6194
0 0.1 0.3 | 0.7 Last 0.6742 | 0.6644 | 0.6638 | 0.6656
First 0.2414 | 0.2502 | 0.2500 | 0.2502
0 0.05 ) 0.15 ) 0.35 Last 0.2882 | 0.2712 | 0.2716 | 0.2748
First 0.3674 | 0.3742 | 0.3708 | 0.3742
0 0.15 0.2 0-5 Last 0.4280 | 0.4042 | 0.4130 | 0.4072
0 0 01 |o6 First 0.4784 | 0.4856 | 0.4838 | 0.4856
' Last 0.5400 | 0.5180 | 0.5212 | 0.5256
First 0.1916 | 0.1920 | 0.1960 | 0.1920
0 0 0.051 0.3 Last 0.2314 | 0.2132 | 0.2158 | 0.2150
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Table B.47. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0494 | 0.0494 | 0.0510 | 0.0494
Last 0.0558 | 0.0484 | 0.0524 | 0.0494
First 0.3866 | 0.3948 | 0.3838 | 0.3948
0 0.1 0.2 0-3 Last 0.4518 | 0.4292 | 0.4244 | 0.4336
First 0.3570 | 0.3720 | 0.3562 | 0.3720
0 0 0.25 | 0.25 Last 0.4258 | 0.4054 | 0.3978 | 0.4082
First 0.2818 | 0.2900 | 0.2848 | 0.2900
0 0.125)0.25 | 0.25 Last 0.3364 | 0.3186 | 0.3198 | 0.3196
0 0 0 0.5 First 0.5730 | 0.5856 | 0.5820 | 0.5856
Last 0.6408 | 0.6272 | 0.6360 | 0.6342
First 0.6252 | 0.6284 | 0.6090 | 0.6284
0.05 1 0.1 0-3 105 Last 0.6978 | 0.6736 | 0.6574 | 0.6780
0 0 05 | 05 First 0.7592 | 0.7856 | 0.7572 | 0.7856
' Last 0.8342 | 0.8240 | 0.8038 | 0.8270
First 0.6718 | 0.6936 | 0.6748 | 0.6936
0 0.25 105 105 Last 0.7638 | 0.7462 | 0.7374 | 0.7482
0 0.5 05 |1 First 0.9606 | 0.9618 | 0.9556 | 0.9618
' Last 0.9808 | 0.9762 | 0.9752 | 0.9778
First 0.6006 | 0.6072 | 0.5934 | 0.6072
0 0.25 10251 0.5 Last 0.6794 | 0.6546 | 0.6550 | 0.6580
First 0.2452 | 0.2532 | 0.2606 | 0.2532
0 0.25 1 0.25 ) 0.25 Last 0.2898 | 0.2736 | 0.2792 | 0.2776
First 0.9764 | 0.9758 | 0.9630 | 0.9758
0.1 102 0.6 |1 Last 0.9886 | 0.9858 | 0.9810 | 0.9862
First 0.3606 | 0.3696 | 0.3594 | 0.3696
0.2510.25 1 0.5 | 0.5 Last 0.4262 | 0.4046 | 0.3924 | 0.4096
First 0.8790 | 0.8730 | 0.8506 | 0.8730
0 0-1 0.3 1 0.7 Last 0.9186 | 0.9082 | 0.8970 | 0.9096
First 0.4506 | 0.4538 | 0.4404 | 0.4538
0 0.05 1 0.15 1 0.35 Last 0.5176 | 0.4924 | 0.4820 | 0.4958
First 0.6292 | 0.6254 | 0.6090 | 0.6254
0 0-15 102 105 Last 0.7036 | 0.6802 | 0.6742 | 0.6814
0 0 01 |o6 First 0.7550 | 0.7530 | 0.7376 | 0.7530
' Last 0.8214 | 0.8076 | 0.7980 | 0.8112
First 0.3592 | 0.3580 | 0.3472 | 0.3580
0 0 0.05 1 0.3 Last 0.4062 | 0.3794 | 0.3810 | 0.3854
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Table B.48. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0500 | 0.0492 | 0.0524 | 0.0492
Last 0.0540 | 0.0466 | 0.0498 | 0.0494
First 0.1648 | 0.1664 | 0.1692 | 0.1664
0 0.1 0.2 103 Last 0.1930 | 0.1760 | 0.1814 | 0.1788
First 0.1548 | 0.1598 | 0.1544 | 0.1598
0 0 0.25 | 0.25 Last 0.1860 | 0.1716 | 0.1734 | 0.1726
First 0.1278 | 0.1364 | 0.1394 | 0.1364
0 0.125 1 0.25 1 0.25 Last 0.1570 | 0.1442 | 0.1498 | 0.1464
0 0 0 0.5 First 0.2702 | 0.2696 | 0.2726 | 0.2696
Last 0.3068 | 0.2934 | 0.2956 | 0.2980
First 0.2826 | 0.2856 | 0.2798 | 0.2856
0.051 0.1 0.3 |05 Last 0.3328 | 0.3120 | 0.3096 | 0.3164
0 0 05 | 05 First 0.3718 | 0.3850 | 0.3666 | 0.3850
' Last 0.4338 | 0.4190 | 0.4078 | 0.4190
First 0.3164 | 0.3312 | 0.3188 | 0.3312
0 0.25 105 |05 Last 0.3698 | 0.3602 | 0.3562 | 0.3636
0 0.5 05 |1 First 0.6306 | 0.6476 | 0.6476 | 0.6476
' Last 0.7088 | 0.7014 | 0.7026 | 0.7028
First 0.2538 | 0.2592 | 0.2616 | 0.2592
0 0.25 0.25 | 0.5 Last 0.3012 | 0.2822 | 0.2864 | 0.2846
First 0.1268 | 0.1276 | 0.1292 | 0.1276
0 0.25 10251025 Last 0.1466 | 0.1346 | 0.1362 | 0.1370
First 0.6656 | 0.6792 | 0.6570 | 0.6792
0.1 102 0.6 11 Last 0.7364 | 0.7220 | 0.7140 | 0.7274
First 0.1704 | 0.1716 | 0.1636 | 0.1716
0.251 025 105 0.5 Last 0.2006 | 0.1830 | 0.1800 | 0.1868
First 0.4668 | 0.4752 | 0.4658 | 0.4752
0 0.1 0.3 | 0.7 Last 0.5284 | 0.5188 | 0.5186 | 0.5222
First 0.2012 | 0.2056 | 0.2060 | 0.2056
0 0.05 ) 0.15 ) 0.35 Last 0.2364 | 0.2196 | 0.2184 | 0.2188
First 0.2750 | 0.2860 | 0.2788 | 0.2860
0 0.15 0.2 1 0.5 Last 0.3224 | 0.3088 | 0.3128 | 0.3092
0 0 01 |o6 First 0.3638 | 0.3678 | 0.3580 | 0.3678
' Last 0.4076 | 0.3940 | 0.3970 | 0.3980
First 0.1606 | 0.1670 | 0.1598 | 0.1670
0 0 0.05 1 0.3 Last 0.1850 | 0.1734 | 0.1770 | 0.1764
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Table B.49. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0490 | 0.0482 | 0.0490 | 0.0482
Last 0.0508 | 0.0478 | 0.0472 | 0.0476
First 0.2306 | 0.2414 | 0.2374 | 0.2414
0 0-1 0.2 103 Last 0.2466 | 0.2522 | 0.2486 | 0.2530
First 0.2364 | 0.2426 | 0.2300 | 0.2426
0 0 0.251 025 Last 0.2462 | 0.2510 | 0.2370 | 0.2524
First 0.1954 | 0.1972 | 0.1936 | 0.1972
0 0.125 1 0.25 1 0.25 Last 0.2002 | 0.2044 | 0.1990 | 0.2102
0 0 0 0.5 First 0.3948 | 0.4090 | 0.4110 | 0.4090
Last 0.4102 | 0.4242 | 0.4278 | 0.4330
First 0.4176 | 0.4386 | 0.4272 | 0.4386
0-05 1 0.1 0-3 105 Last 0.4368 | 0.4524 | 0.4452 | 0.4610
0 0 05 | 05 First 0.5862 | 0.6032 | 0.5672 | 0.6032
' Last 0.6086 | 0.6200 | 0.5952 | 0.6210
First 0.4920 | 0.5006 | 0.4916 | 0.5006
0 0.25 105 105 Last 0.5064 | 0.5270 | 0.5164 | 0.5290
0 0.5 05 |1 First 0.8682 | 0.8792 | 0.8816 | 0.8792
' Last 0.8764 | 0.8884 | 0.8900 | 0.8988
First 0.4106 | 0.4156 | 0.4156 | 0.4156
0 0.25 10251 0.5 Last 0.4284 | 0.4362 | 0.4346 | 0.4448
First 0.1736 | 0.1758 | 0.1760 | 0.1758
0 0.25 0.251 0.25 Last 0.1818 | 0.1834 | 0.1844 | 0.1940
First 0.8940 | 0.9068 | 0.8974 | 0.9068
0.1 102 0.6 |1 Last 0.9056 | 0.9224 | 0.9116 | 0.9236
First 0.2510 | 0.2600 | 0.2450 | 0.2600
0.251 025 0-5 0-5 Last 0.2544 | 0.2586 | 0.2490 | 0.2612
First 0.6868 | 0.7000 | 0.6888 | 0.7000
0 0-1 0.3 1 0.7 Last 0.7070 | 0.7222 | 0.7134 | 0.7297
First 0.2976 | 0.3026 | 0.2976 | 0.3026
0 0.05 1 0.15 1 0.35 Last 0.3098 | 0.3096 | 0.2990 | 0.3126
First 0.4282 | 0.4404 | 0.4368 | 0.4404
0 0-15 102 105 Last 0.4460 | 0.4542 | 0.4486 | 0.4630
0 0 01 |o6 First 0.5456 | 0.5678 | 0.5596 | 0.5678
' Last 0.5626 | 0.5820 | 0.5770 | 0.5826
First 0.2264 | 0.2338 | 0.2312 | 0.2338
0 0 0.05 1 0.3 Last 0.2378 | 0.2466 | 0.2420 | 0.2542
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Table B.50. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0510 | 0.0522 | 0.0524 | 0.0522
Last 0.0554 | 0.0542 | 0.0560 | 0.0524
First 0.4538 | 0.4632 | 0.4442 | 0.4632
0 0.1 0.2 103 Last 0.4706 | 0.4758 | 0.4588 | 0.4850
First 0.4394 | 0.4588 | 0.4324 | 0.4588
0 0 0.251 025 Last 0.4554 | 0.4712 | 0.4528 | 0.4792
First 0.3504 | 0.3568 | 0.3526 | 0.3568
0 0.125 1 0.25 1 0.25 Last 0.3666 | 0.3676 | 0.3588 | 0.3682
0 0 0 0.5 First 0.6400 | 0.6592 | 0.6542 | 0.6592
Last 0.6546 | 0.6796 | 0.6790 | 0.6832
First 0.7268 | 0.7400 | 0.7226 | 0.7400
0.051 0.1 0.3 |05 Last 0.7492 | 0.7548 | 0.7392 | 0.7582
0 0 05 | 05 First 0.8440 | 0.8640 | 0.8400 | 0.8640
' Last 0.8622 | 0.8830 | 0.8590 | 0.8834
First 0.7848 | 0.7934 | 0.7752 | 0.7934
0 0.25 105 |05 Last 0.8034 | 0.8126 | 0.7938 | 0.8144
0 0.5 05 |1 First 0.9844 | 0.9884 | 0.9850 | 0.9884
' Last 0.9892 | 0.9906 | 0.9882 | 0.9908
First 0.6968 | 0.7060 | 0.6890 | 0.7060
0 0.25 0.25 | 0.5 Last 0.7162 | 0.7222 | 0.7112 | 0.7224
First 0.3080 | 0.3122 | 0.3096 | 0.3122
0 0.25 10251025 Last 0.3212 | 0.3210 | 0.3192 | 0.3298
First 0.9920 | 0.9894 | 0.9850 | 0.9894
0.1 102 0.6 11 Last 0.9934 | 0.9914 | 0.9886 | 0.9978
First 0.4348 | 0.4512 | 0.4314 | 0.4512
0.251 025 105 0.5 Last 0.4450 | 0.4640 | 0.4440 | 0.4688
First 0.9330 | 0.9328 | 0.9186 | 0.9328
0 0.1 0.3 | 0.7 Last 0.9450 | 0.9420 | 0.9276 | 0.9508
First 0.5176 | 0.5226 | 0.5094 | 0.5226
0 0.05 ) 0.15 ) 0.35 Last 0.5332 | 0.5420 | 0.5250 | 0.5518
First 0.7254 | 0.7332 | 0.7206 | 0.7332
0 0.15 0.2 1 0.5 Last 0.7442 | 0.7478 | 0.7384 | 0.7520
0 0 01 |o6 First 0.8262 | 0.8346 | 0.8238 | 0.8346
' Last 0.8482 | 0.8498 | 0.8372 | 0.8524
First 0.4036 | 0.4200 | 0.4146 | 0.4200
0 0 0.051 0.3 Last 0.4272 | 0.4354 | 0.4268 | 0.4364
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Table B.51. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0508 | 0.0484 | 0.0468 | 0.0484
Last 0.0518 | 0.0506 | 0.0480 | 0.0496
First 0.1934 | 0.1916 | 0.1876 | 0.1916
0 0.1 0.2 103 Last 0.1992 | 0.2018 | 0.1966 | 0.2084
First 0.1928 | 0.2004 | 0.1932 | 0.2004
0 0 0.25 | 0.25 Last 0.1950 | 0.1984 | 0.1948 | 0.2016
First 0.1480 | 0.1500 | 0.1468 | 0.1500
0 0.125 1 0.25 1 0.25 Last 0.1550 | 0.1570 | 0.1520 | 0.1586
0 0 0 0.5 First 0.3056 | 0.3166 | 0.3202 | 0.3166
Last 0.3204 | 0.3312 | 0.3316 | 0.3322
First 0.3268 | 0.3290 | 0.3136 | 0.3290
0.05 1 0.1 0.3 |05 Last 0.3370 | 0.3452 | 0.3304 | 0.3498
0 0 05 | 05 First 0.4350 | 0.4516 | 0.4358 | 0.4516
' Last 0.4514 | 0.4678 | 0.4476 | 0.4688
First 0.3634 | 0.3836 | 0.3708 | 0.3836
0 0.25 105 |05 Last 0.3762 | 0.3886 | 0.3782 | 0.3920
0 0.5 05 |1 First 0.7280 | 0.7476 | 0.7414 | 0.7476
' Last 0.7466 | 0.7592 | 0.7596 | 0.7636
First 0.3100 | 0.3190 | 0.3220 | 0.3190
0 0.25 1 0.25 ) 0.5 Last 0.3212 | 0.3334 | 0.3346 | 0.3416
First 0.1406 | 0.1432 | 0.1472 | 0.1432
0 0.25 10251025 Last 0.1458 | 0.1476 | 0.1490 | 0.1526
01 |o2 06 |1 First 0.7492 | 0.7676 | 0.7538 | 0.7676
Last 0.7686 | 0.7818 | 0.7708 | 0.7844
First 0.1924 | 0.1968 | 0.1892 | 0.1968
0.251 025 105 0.5 Last 0.2000 | 0.2116 | 0.1992 | 0.2188
First 0.5424 | 0.5612 | 0.5578 | 0.5612
0 0.1 0.3 | 0.7 Last 0.5604 | 0.5798 | 0.5724 | 0.5804
First 0.2296 | 0.2308 | 0.2194 | 0.2308
0 0.05 ) 0.15 ) 0.35 Last 0.2324 | 0.2338 | 0.2272 | 0.2362
First 0.3180 | 0.3266 | 0.3260 | 0.3266
0 0.15 0.2 0-5 Last 0.3332 | 0.3410 | 0.3428 | 0.3474
0 0 01 |o6 First 0.4214 | 0.4326 | 0.4244 | 0.4326
) Last 0.4332 | 0.4426 | 0.4400 | 0.4468
First 0.1818 | 0.1910 | 0.1894 | 0.1910
0 0 0.05 1 0.3 Last 0.1898 | 0.1928 | 0.1932 | 0.1954
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Table B.52. Normal, 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0486 | 0.0482 | 0.0496 | 0.0482
Last 0.0444 | 0.0480 | 0.0486 | 0.0470
First 0.2586 | 0.2626 | 0.2628 | 0.2626
0 0-1 0.2 103 Last 0.2450 | 0.2754 | 0.2668 | 0.2702
First 0.2596 | 0.2718 | 0.2564 | 0.2718
0 0 0.25 | 0.25 Last 0.2482 | 0.2766 | 0.2578 | 0.2760
First 0.1958 | 0.2010 | 0.2024 | 0.2010
0 0.125)0.25 | 0.25 Last 0.1870 | 0.2086 | 0.2042 | 0.2050
0 0 0 0.5 First 0.4516 | 0.4676 | 0.4668 | 0.4676
Last 0.4384 | 0.4744 | 0.4686 | 0.4722
First 0.4730 | 0.4880 | 0.4694 | 0.4880
0.05 1 0.1 0-3 105 Last 0.4598 | 0.4968 | 0.4790 | 0.4926
0 0 05 | 05 First 0.6552 | 0.6720 | 0.6420 | 0.6720
' Last 0.6404 | 0.6848 | 0.6428 | 0.6772
First 0.5434 | 0.5618 | 0.5514 | 0.5618
0 0.25 105 105 Last 0.5282 | 0.5764 | 0.5590 | 0.5724
0 0.5 05 |1 First 0.9138 | 0.9270 | 0.9278 | 0.9270
' Last 0.9132 | 0.9330 | 0.9286 | 0.9302
First 0.4490 | 0.4636 | 0.4608 | 0.4636
0 0.25 10251 0.5 Last 0.4370 | 0.4720 | 0.4668 | 0.4664
First 0.1948 | 0.1960 | 0.1938 | 0.1960
0 0.25 1 0.25 ) 0.25 Last 0.1830 | 0.2044 | 0.1964 | 0.2010
01 |o2 06 |1 First 0.9288 | 0.9394 | 0.9364 | 0.9394
Last 0.9292 | 0.9466 | 0.9374 | 0.9436
First 0.2680 | 0.2816 | 0.2648 | 0.2816
0.2510.25 1 0.5 | 0.5 Last 0.2558 | 0.2880 | 0.2696 | 0.2862
First 0.7512 | 0.7750 | 0.7632 | 0.7750
0 0-1 0.3 1 0.7 Last 0.7468 | 0.7838 | 0.7684 | 0.7824
First 0.3302 | 0.3340 | 0.3320 | 0.3340
0 0.05 1 0.15 1 0.35 Last 0.3140 | 0.3476 | 0.3354 | 0.3414
First 0.4816 | 0.4952 | 0.4876 | 0.4952
0 0-15 102 105 Last 0.4704 | 0.5116 | 0.4922 | 0.5026
0 0 01 |o6 First 0.6194 | 0.6364 | 0.6324 | 0.6364
' Last 0.6016 | 0.6450 | 0.6304 | 0.6396
First 0.2520 | 0.2558 | 0.2494 | 0.2558
0 0 0.05 1 0.3 Last 0.2364 | 0.2622 | 0.2538 | 0.2618
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Table B.53. Exponential, 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0498 | 0.0506 | 0.0516 | 0.0506
Last 0.0470 | 0.0518 | 0.0514 | 0.0518
First 0.5000 | 0.5092 | 0.4970 | 0.5092
0 0.1 0.2 103 Last 0.4968 | 0.5306 | 0.5056 | 0.5224
First 0.4814 | 0.4992 | 0.4786 | 0.4992
0 0 0.251 025 Last 0.4644 | 0.5106 | 0.4790 | 0.5054
First 0.4256 | 0.4332 | 0.4156 | 0.4332
0 0.125 1 0.25 ) 0.25 Last 0.4146 | 0.4430 | 0.4184 | 0.4364
0 0 0 0.5 First 0.7204 | 0.7302 | 0.7196 | 0.7302
Last 0.7060 | 0.7392 | 0.7246 | 0.7364
First 0.7922 | 0.7948 | 0.7684 | 0.7948
0.051 0.1 0.3 |05 Last 0.7818 | 0.8018 | 0.7726 | 0.8014
0 0 05 | 05 First 0.9042 | 0.9140 | 0.8964 | 0.9140
’ Last 0.8978 | 0.9248 | 0.9006 | 0.9222
First 0.8402 | 0.8494 | 0.8286 | 0.8494
0 0.25 105 |05 Last 0.8304 | 0.8598 | 0.8402 | 0.8566
0 0.5 05 |1 First 0.9948 | 0.9960 | 0.9942 | 0.9960
' Last 0.9944 | 0.9978 | 0.9930 | 0.9966
First 0.7464 | 0.7612 | 0.7518 | 0.7612
0 0.25 1 0.25 ) 0.5 Last 0.7406 | 0.7720 | 0.7560 | 0.7674
First 0.3288 | 0.3484 | 0.3486 | 0.3484
0 0.25 10251025 Last 0.3158 | 0.3516 | 0.3434 | 0.3486
01 |o2 06 |1 First 0.9976 | 0.9974 | 0.9936 | 0.9974
Last 0.9972 | 0.9983 | 0.9936 | 0.9976
First 0.4936 | 0.5118 | 0.4850 | 0.5118
0.251 025 105 0.5 Last 0.4806 | 0.5230 | 0.4916 | 0.5196
First 0.9638 | 0.9624 | 0.9486 | 0.9624
0 0.1 0.3 | 0.7 Last 0.9606 | 0.9678 | 0.9504 | 0.9648
First 0.5952 | 0.6078 | 0.5852 | 0.6078
0 0.05 ) 0.15 ) 0.35 Last 0.5806 | 0.6170 | 0.5876 | 0.6154
First 0.7910 | 0.7972 | 0.7808 | 0.7972
0 0.15 0.2 1 0.5 Last 0.7782 | 0.7812 | 0.7804 | 0.7996
0 0 01 |o6 First 0.8818 | 0.8844 | 0.8750 | 0.8844
' Last 0.8782 | 0.8988 | 0.8830 | 0.8940
First 0.4576 | 0.4626 | 0.4488 | 0.4626
0 0 0.051 0.3 Last 0.4398 | 0.4682 | 0.4488 | 0.4666
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Table B.54. T with 3 d.f., 4 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0498 | 0.0484 | 0.0494 | 0.0484
Last 0.0454 | 0.0528 | 0.0520 | 0.0500
First 0.2138 | 0.2158 | 0.2166 | 0.2158
0 0.1 0.2 103 Last 0.1984 | 0.2256 | 0.2186 | 0.2206
First 0.2080 | 0.2100 | 0.1992 | 0.2100
0 0 0.251 025 Last 0.1914 | 0.2150 | 0.2006 | 0.2130
First 0.1802 | 0.1846 | 0.1808 | 0.1846
0 0.125 1 0.25 1 0.25 Last 0.1646 | 0.1876 | 0.1788 | 0.1848
0 0 0 0.5 First 0.3514 | 0.3592 | 0.3506 | 0.3592
Last 0.3380 | 0.3704 | 0.3620 | 0.3656
First 0.3720 | 0.3816 | 0.3678 | 0.3816
0.051 0.1 0.3 |05 Last 0.3540 | 0.3904 | 0.3702 | 0.3872
0 0 05 05 First 0.4964 | 0.5154 | 0.4926 | 0.5154
' Last 0.4836 | 0.5278 | 0.4968 | 0.5192
First 0.4248 | 0.4382 | 0.4244 | 0.4382
0 0.25 105 |05 Last 0.4118 | 0.4546 | 0.4286 | 0.4490
0 0.5 05 |1 First 0.7754 | 0.7922 | 0.7912 | 0.7922
' Last 0.7650 | 0.7998 | 0.7880 | 0.7974
First 0.3538 | 0.3576 | 0.3586 | 0.3576
0 0.25 1 0.25 ) 0.5 Last 0.3340 | 0.3630 | 0.3548 | 0.3606
First 0.1506 | 0.1534 | 0.1578 | 0.1534
0 0.25 10251025 Last 0.1438 | 0.1596 | 0.1528 | 0.1560
First 0.8090 | 0.8252 | 0.8128 | 0.8252
0.1 102 0.6 11 Last 0.8006 | 0.8386 | 0.8158 | 0.8306
First 0.2100 | 0.2138 | 0.2094 | 0.2138
0.25 1 0.25 0-5 0-5 Last 0.1974 | 0.2218 | 0.2094 | 0.2170
First 0.5986 | 0.6124 | 0.6096 | 0.6124
0 0.1 0.3 | 0.7 Last 0.5836 | 0.6266 | 0.6102 | 0.6230
First 0.2534 | 0.2570 | 0.2468 | 0.2570
0 0.05 ) 0.15 ) 0.35 Last 0.2382 | 0.2628 | 0.2510 | 0.2560
First 0.3580 | 0.3722 | 0.3660 | 0.3722
0 0.15 0.2 1 0.5 Last 0.3420 | 0.3768 | 0.3650 | 0.3750
0 0 01 |o6 First 0.4674 | 0.4816 | 0.4734 | 0.4816
' Last 0.4558 | 0.4924 | 0.4764 | 0.4870
First 0.2118 | 0.2120 | 0.2054 | 0.2120
0 0 0.051 0.3 Last 0.2022 | 0.2180 | 0.2040 | 0.2144
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Table B.55. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0512 | 0.0510 | 0.0500 | 0.0510
Last 0.0466 | 0.0480 | 0.0500 | 0.0498
First 0.1266 | 0.1322 | 0.1340 | 0.1322
0 0.1 0.2 0-3 Last 0.1184 | 0.1248 | 0.1320 | 0.1364
First 0.1212 | 0.1302 | 0.1300 | 0.1302
0 0 0.251 025 Last 0.1158 | 0.1228 | 0.1274 | 0.1338
First 0.1100 | 0.1164 | 0.1182 | 0.1164
0 0.125 1 0.25 1 0.25 Last 0.1028 | 0.1082 | 0.1126 | 0.1186
0 0 0 0.5 First 0.1738 | 0.1838 | 0.1848 | 0.1838
Last 0.1672 | 0.1758 | 0.1878 | 0.1928
First 0.1728 | 0.1842 | 0.1868 | 0.1842
0.05 1 0.1 0-3 105 Last 0.1706 | 0.1848 | 0.1882 | 0.1916
0 0 05 | 05 First 0.2414 | 0.2698 | 0.2662 | 0.2698
' Last 0.2394 | 0.2612 | 0.2684 | 0.2762
First 0.2092 | 0.2206 | 0.2114 | 0.2206
0 0.25 105 105 Last 0.2006 | 0.2116 | 0.2204 | 0.2290
0 05 0.5 1 First 0.4210 | 0.4542 | 0.4584 | 0.4542
' Last 0.4326 | 0.4512 | 0.4652 | 0.4780
First 0.1790 | 0.1924 | 0.1926 | 0.1924
0 0.25 0.25 | 0.5 Last 0.1722 | 0.1824 | 0.1904 | 0.2010
First 0.1000 | 0.1024 | 0.1018 | 0.1024
0 0.25 1 0.25 ) 0.25 Last 0.0922 | 0.0954 | 0.0974 | 0.1054
01 |o2 06 |1 First 0.4338 | 0.4706 | 0.4634 | 0.4706
Last 0.4428 | 0.4718 | 0.4770 | 0.5028
First 0.1166 | 0.1304 | 0.1278 | 0.1304
0.2510.25 1 0.5 | 0.5 Last 0.1086 | 0.1188 | 0.1228 | 0.1380
First 0.3108 | 0.3270 | 0.3268 | 0.3270
0 0-1 0.3 1 0.7 Last 0.2996 | 0.3172 | 0.3218 | 0.3432
First 0.1320 | 0.1386 | 0.1400 | 0.1386
0 0.05 1 0.15 1 0.35 Last 0.1210 | 0.1290 | 0.1390 | 0.1410
First 0.1818 | 0.1972 | 0.2012 | 0.1972
0 0-15 102 105 Last 0.1772 | 0.1892 | 0.1986 | 0.2054
0 0 01 |o6 First 0.2300 | 0.2450 | 0.2472 | 0.2450
' Last 0.2286 | 0.2414 | 0.2498 | 0.2606
First 0.1140 | 0.1206 | 0.1202 | 0.1206
0 0 0.051 0.3 Last 0.1052 | 0.1152 | 0.1194 | 0.1218
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Table B.56. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0500 | 0.0530 | 0.0528 | 0.0530
Last 0.0428 | 0.0450 | 0.0522 | 0.0522
First 0.1924 | 0.2050 | 0.2034 | 0.2050
0 0.1 0.2 0-3 Last 0.1862 | 0.1970 | 0.2018 | 0.2164
First 0.1934 | 0.2118 | 0.2042 | 0.2118
0 0 0.25 1 0.25 Last 0.1870 | 0.2032 | 0.2060 | 0.2192
First 0.1856 | 0.1908 | 0.1850 | 0.1908
0 0.125)0.25 | 0.25 Last 0.1748 | 0.1814 | 0.1858 | 0.2002
0 0 0 0.5 First 0.2618 | 0.2768 | 0.2870 | 0.2768
Last 0.2584 | 0.2826 | 0.2974 | 0.3016
First 0.2962 | 0.3164 | 0.3016 | 0.3164
0-05 1 0.1 0-3 105 Last 0.2996 | 0.3106 | 0.3122 | 0.3276
0 0 05 | 05 First 0.3890 | 0.4256 | 0.4052 | 0.4256
' Last 0.3916 | 0.4224 | 0.4194 | 0.4502
First 0.3592 | 0.3798 | 0.3698 | 0.3798
0 0.25 105 105 Last 0.3648 | 0.3818 | 0.3740 | 0.4080
0 0.5 05 |1 First 0.6342 | 0.6550 | 0.6456 | 0.6550
' Last 0.6576 | 0.6724 | 0.6718 | 0.7008
First 0.3066 | 0.3206 | 0.3176 | 0.3206
0 0.25 10251 0.5 Last 0.2992 | 0.3128 | 0.3204 | 0.3354
First 0.1428 | 0.1516 | 0.1548 | 0.1516
0 0.25 1 0.25 ) 0.25 Last 0.1382 | 0.1436 | 0.1490 | 0.1552
First 0.6516 | 0.6742 | 0.6524 | 0.6742
0.1 102 0.6 |1 Last 0.6784 | 0.6928 | 0.6752 | 0.7142
First 0.1952 | 0.2114 | 0.2058 | 0.2114
0.2510.25 1 0.5 | 0.5 Last 0.1890 | 0.1970 | 0.1998 | 0.2186
First 0.4828 | 0.5086 | 0.4952 | 0.5086
0 0.1 0.3 1 0.7 Last 0.4934 | 0.5066 | 0.5062 | 0.5396
First 0.2104 | 0.2334 | 0.2334 | 0.2334
0 0.05 1 0.15 1 0.35 Last 0.2010 | 0.2156 | 0.2278 | 0.2436
First 0.3162 | 0.3224 | 0.3170 | 0.3224
0 0-15 102 105 Last 0.3078 | 0.3250 | 0.3336 | 0.3472
0 0 01 |o6 First 0.3608 | 0.3838 | 0.3860 | 0.3838
' Last 0.3656 | 0.3900 | 0.4006 | 0.4140
First 0.1682 | 0.1882 | 0.1900 | 0.1882
0 0 0.05 1 0.3 Last 0.1640 | 0.1790 | 0.1850 | 0.1962

232



Table B.57. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0512 | 0.0506 | 0.0466 | 0.0506
Last 0.0444 | 0.0444 | 0.0494 | 0.0494
First 0.1096 | 0.1164 | 0.1114 | 0.1164
0 0-1 0.2 103 Last 0.1066 | 0.1092 | 0.1170 | 0.1190
First 0.1024 | 0.1098 | 0.1064 | 0.1098
0 0 0.25 1 0.25 Last 0.0966 | 0.0990 | 0.1030 | 0.1106
First 0.0962 | 0.1030 | 0.1044 | 0.1030
0 0-1251 0.25 1 0.25 Last 0.0900 | 0.0980 | 0.1026 | 0.1056
0 0 0 0.5 First 0.1420 | 0.1550 | 0.1556 | 0.1550
Last 0.1362 | 0.1474 | 0.1568 | 0.1576
First 0.1468 | 0.1518 | 0.1508 | 0.1518
0.05 1 0.1 0-3 105 Last 0.1306 | 0.1420 | 0.1488 | 0.1560
0 0 05 | 05 First 0.1904 | 0.2038 | 0.2012 | 0.2038
' Last 0.1794 | 0.1986 | 0.2024 | 0.2150
First 0.1710 | 0.1774 | 0.1750 | 0.1774
0 0.25 105 105 Last 0.1636 | 0.1744 | 0.1760 | 0.1838
0 0.5 05 |1 First 0.3160 | 0.3398 | 0.3398 | 0.3398
' Last 0.3150 | 0.3396 | 0.3532 | 0.3616
First 0.1462 | 0.1520 | 0.1524 | 0.1520
0 0.25 10251 0.5 Last 0.1332 | 0.1468 | 0.1546 | 0.1564
First 0.0864 | 0.0918 | 0.0832 | 0.0918
0 0.25 1 0.25 ) 0.25 Last 0.0712 | 0.0748 | 0.0836 | 0.0824
01 |o2 06 |1 First 0.3278 | 0.3438 | 0.3464 | 0.3438
Last 0.3240 | 0.3380 | 0.3458 | 0.3604
First 0.1094 | 0.1154 | 0.1134 | 0.1154
0.2510.25 1 0.5 | 0.5 Last 0.0952 | 0.1010 | 0.1056 | 0.1230
First 0.2222 | 0.2420 | 0.2420 | 0.2420
0 0-1 0.3 1 0.7 Last 0.2178 | 0.2368 | 0.2486 | 0.2562
First 0.1150 | 0.1220 | 0.1176 | 0.1220
0 0.05 1 0.15 1 0.35 Last 0.1118 | 0.1186 | 0.1214 | 0.1288
First 0.1382 | 0.1498 | 0.1532 | 0.1498
0 0-15 102 105 Last 0.1358 | 0.1460 | 0.1584 | 0.1560
0 0 01 |o6 First 0.1668 | 0.1852 | 0.1892 | 0.1852
' Last 0.1648 | 0.1842 | 0.1906 | 0.1986
First 0.1104 | 0.1192 | 0.1204 | 0.1192
0 0 0.051 0.3 Last 0.1022 | 0.1052 | 0.1120 | 0.1208
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Table B.58. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0452 | 0.0518 | 0.0522 | 0.0518
Last 0.0530 | 0.0556 | 0.0576 | 0.0528
First 0.1254 | 0.1462 | 0.1416 | 0.1462
0 0.1 0.2 0-3 Last 0.1440 | 0.1516 | 0.1434 | 0.1478
First 0.1246 | 0.1422 | 0.1402 | 0.1422
0 0 0.25 1 0.25 Last 0.1358 | 0.1452 | 0.1392 | 0.1438
First 0.1172 | 0.1342 | 0.1294 | 0.1342
0 0.125)0.25 | 0.25 Last 0.1312 | 0.1386 | 0.1364 | 0.1340
0 0 0 05 First 0.1896 | 0.2114 | 0.2068 | 0.2114
Last 0.2056 | 0.2176 | 0.2110 | 0.2118
First 0.2008 | 0.2320 | 0.2246 | 0.2320
0-05 1 0.1 0-3 105 Last 0.2138 | 0.2368 | 0.2184 | 0.2318
0 0 05 | 05 First 0.2758 | 0.3156 | 0.2998 | 0.3156
' Last 0.3008 | 0.3234 | 0.3044 | 0.3202
First 0.2262 | 0.2592 | 0.2548 | 0.2592
0 0.25 105 105 Last 0.2532 | 0.2672 | 0.2560 | 0.2646
0 0.5 05 |1 First 0.4686 | 0.5192 | 0.5120 | 0.5192
' Last 0.4990 | 0.5324 | 0.5184 | 0.5286
First 0.1902 | 0.2160 | 0.2166 | 0.2160
0 0.25 0.25 | 0.5 Last 0.2140 | 0.2258 | 0.2184 | 0.2214
First 0.0980 | 0.1094 | 0.1078 | 0.1094
0 0.25 0.251 0.25 Last 0.1144 | 0.1182 | 0.1136 | 0.1140
First 0.4978 | 0.5440 | 0.5272 | 0.5440
0.1 102 0.6 |1 Last 0.5374 | 0.5594 | 0.5294 | 0.5486
First 0.1286 | 0.1500 | 0.1414 | 0.1500
0.251 025 0-5 0-5 Last 0.1462 | 0.1539 | 0.1414 | 0.1452
First 0.3280 | 0.3780 | 0.3666 | 0.3780
0 0-1 0.3 1 0.7 Last 0.3546 | 0.3878 | 0.3702 | 0.3822
First 0.1392 | 0.1654 | 0.1598 | 0.1654
0 0.05 1 0.15 1 0.35 Last 0.1554 | 0.1678 | 0.1650 | 0.1662
First 0.2026 | 0.2300 | 0.2264 | 0.2300
0 0.15 0.2 0-5 Last 0.2216 | 0.2344 | 0.2304 | 0.2290
0 0 01 |o6 First 0.2660 | 0.3006 | 0.2902 | 0.3006
' Last 0.2886 | 0.3080 | 0.2928 | 0.3036
First 0.1260 | 0.1386 | 0.1386 | 0.1386
0 0 0.051 0.3 Last 0.1430 | 0.1442 | 0.1398 | 0.1408
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Table B.59. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0420 | 0.0502 | 0.0488 | 0.0502
Last 0.0466 | 0.0526 | 0.0524 | 0.0486
First 0.2186 | 0.2406 | 0.2306 | 0.2406
0 0.1 0.2 0-3 Last 0.2340 | 0.2432 | 0.2344 | 0.2408
First 0.2062 | 0.2354 | 0.2218 | 0.2354
0 0 0.25 | 0.25 Last 0.2260 | 0.2394 | 0.2256 | 0.2388
First 0.1806 | 0.2054 | 0.1968 | 0.2054
0 0.125)0.25 | 0.25 Last 0.2054 | 0.2092 | 0.1988 | 0.2054
0 0 0 05 First 0.2918 | 0.3452 | 0.3404 | 0.3452
Last 0.3200 | 0.3511 | 0.3440 | 0.3484
First 0.3680 | 0.4018 | 0.3796 | 0.4018
0.05 1 0.1 0-3 105 Last 0.3876 | 0.4089 | 0.3828 | 0.4072
0 0 05 | 05 First 0.4530 | 0.5122 | 0.4808 | 0.5202
' Last 0.4826 | 0.5102 | 0.4774 | 0.5172
First 0.4166 | 0.4640 | 0.4388 | 0.4640
0 0.25 105 105 Last 0.4464 | 0.4716 | 0.4396 | 0.4676
0 0.5 05 |1 First 0.7186 | 0.7596 | 0.7330 | 0.7596
' Last 0.7468 | 0.7768 | 0.7402 | 0.7700
First 0.3384 | 0.3712 | 0.3642 | 0.3712
0 0.25 10251 0.5 Last 0.3742 | 0.3818 | 0.3658 | 0.3766
First 0.1496 | 0.1700 | 0.1616 | 0.1700
0 0.25 1 0.25 ) 0.25 Last 0.1726 | 0.1758 | 0.1680 | 0.1720
First 0.7446 | 0.7832 | 0.7444 | 0.7832
0.1 102 0.6 |1 Last 0.7768 | 0.7908 | 0.7442 | 0.7898
First 0.2132 | 0.2448 | 0.2276 | 0.2448
0.251 025 0-5 0-5 Last 0.2350 | 0.2482 | 0.2414 | 0.2458
First 0.5624 | 0.6108 | 0.5770 | 0.6108
0 0-1 0.3 1 0.7 Last 0.5928 | 0.6168 | 0.5744 | 0.6106
First 0.2436 | 0.2804 | 0.2708 | 0.2804
0 0.05 1 0.15 1 0.35 Last 0.2668 | 0.2883 | 0.2700 | 0.2844
First 0.3376 | 0.3826 | 0.3726 | 0.3826
0 0-15 102 105 Last 0.3706 | 0.3916 | 0.3742 | 0.3880
0 0 01 |o6 First 0.4152 | 0.4602 | 0.4480 | 0.4602
' Last 0.4438 | 0.4678 | 0.4500 | 0.4640
First 0.1854 | 0.2212 | 0.2116 | 0.2212
0 0 0.05 1 0.3 Last 0.1968 | 0.2270 | 0.2108 | 0.2186
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Table B.60. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0438 | 0.0452 | 0.0478 | 0.0452
Last 0.0482 | 0.0490 | 0.0468 | 0.0448
First 0.1014 | 0.1214 | 0.1196 | 0.1214
0 0.1 0.2 0-3 Last 0.1160 | 0.1272 | 0.1178 | 0.1202
First 0.0994 | 0.1152 | 0.1132 | 0.1152
0 0 0.251 025 Last 0.1148 | 0.1236 | 0.1198 | 0.1204
First 0.0982 | 0.1126 | 0.1084 | 0.1126
0 0.125 1 0.25 1 0.25 Last 0.1134 | 0.1162 | 0.1108 | 0.1112
0 0 0 0.5 First 0.1570 | 0.1762 | 0.1710 | 0.1762
Last 0.1718 | 0.1814 | 0.1754 | 0.1770
First 0.1540 | 0.1802 | 0.1796 | 0.1802
0.05 1 0.1 0-3 105 Last 0.1772 | 0.1892 | 0.1834 | 0.1868
0 0 05 | 05 First 0.2160 | 0.2408 | 0.2256 | 0.2408
' Last 0.2392 | 0.2496 | 0.2286 | 0.2448
First 0.1858 | 0.2050 | 0.1984 | 0.2050
0 0.25 105 105 Last 0.2036 | 0.2136 | 0.1954 | 0.2084
0 0.5 05 |1 First 0.3388 | 0.3872 | 0.3820 | 0.3872
' Last 0.3678 | 0.3998 | 0.3948 | 0.3950
First 0.1472 | 0.1698 | 0.1678 | 0.1698
0 0.25 10251 0.5 Last 0.1678 | 0.1750 | 0.1720 | 0.1732
First 0.0890 | 0.1026 | 0.1010 | 0.1026
0 0.25 1 0.25 ) 0.25 Last 0.1024 | 0.1096 | 0.1054 | 0.1036
First 0.3732 | 0.4210 | 0.4002 | 0.4210
0.1 102 0.6 |1 Last 0.3956 | 0.4288 | 0.3984 | 0.4216
First 0.1002 | 0.1178 | 0.1132 | 0.1178
0.251 025 0-5 0-5 Last 0.1178 | 0.1236 | 0.1184 | 0.1182
First 0.2486 | 0.2802 | 0.2748 | 0.2802
0 0-1 0.3 1 0.7 Last 0.2748 | 0.2870 | 0.2738 | 0.2818
First 0.1186 | 0.1314 | 0.1334 | 0.1314
0 0.05 1 0.15 1 0.35 Last 0.1310 | 0.1400 | 0.1346 | 0.1330
First 0.1602 | 0.1876 | 0.1792 | 0.1876
0 0.15 0.2 0-5 Last 0.1826 | 0.1924 | 0.1840 | 0.1882
0 0 01 |o6 First 0.2024 | 0.2336 | 0.2254 | 0.2336
' Last 0.2164 | 0.2422 | 0.2268 | 0.2316
First 0.0994 | 0.1150 | 0.1098 | 0.1150
0 0 0.051 0.3 Last 0.1122 | 0.1182 | 0.1166 | 0.1158
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Table B.61. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0498 | 0.0514 | 0.0530 | 0.0514
Last 0.0528 | 0.0506 | 0.0522 | 0.0496
First 0.1496 | 0.1566 | 0.1554 | 0.1566
0 0.1 0.2 103 Last 0.1646 | 0.1436 | 0.1468 | 0.1536
First 0.1524 | 0.1580 | 0.1492 | 0.1580
0 0 0.251 025 Last 0.1712 | 0.1508 | 0.1410 | 0.1556
First 0.1420 | 0.1418 | 0.1424 | 0.1418
0 0.125 1 0.25 1 0.25 Last 0.1520 | 0.1306 | 0.1328 | 0.1398
0 0 0 05 First 0.2362 | 0.2468 | 0.2476 | 0.2468
Last 0.2524 | 0.2302 | 0.2344 | 0.2446
First 0.2526 | 0.2660 | 0.2528 | 0.2660
0.051 0.1 0.3 |05 Last 0.2728 | 0.2484 | 0.2380 | 0.2646
0 0 05 | 05 First 0.3206 | 0.3434 | 0.3288 | 0.3434
' Last 0.3456 | 0.3242 | 0.3150 | 0.3402
First 0.2886 | 0.2952 | 0.2816 | 0.2952
0 0.25 105 |05 Last 0.3042 | 0.2728 | 0.2698 | 0.2910
0 0.5 05 |1 First 0.5624 | 0.6032 | 0.5842 | 0.6032
' Last 0.6044 | 0.5634 | 0.5594 | 0.5974
First 0.2468 | 0.2466 | 0.2420 | 0.2466
0 0.25 0.25 | 0.5 Last 0.2614 | 0.2352 | 0.2332 | 0.2446
First 0.1172 | 0.1186 | 0.1214 | 0.1186
0 0-25 0.25 1 0.25 Last 0.1310 | 0.1124 | 0.1150 | 0.1158
First 0.5942 | 0.6302 | 0.6094 | 0.6302
0.1 102 0.6 11 Last 0.6354 | 0.5952 | 0.5772 | 0.6242
First 0.1622 | 0.1664 | 0.1562 | 0.1664
0.251 025 105 0.5 Last 0.1776 | 0.1546 | 0.1512 | 0.1652
First 0.4100 | 0.4258 | 0.4100 | 0.4258
0 0-1 0.3 | 0.7 Last 0.4286 | 0.3942 | 0.3932 | 0.4192
First 0.1822 | 0.1884 | 0.1884 | 0.1884
0 0.05 ) 0.15 ) 0.35 Last 0.1956 | 0.1752 | 0.1768 | 0.1874
First 0.2592 | 0.2658 | 0.2558 | 0.2658
0 0.15 0.2 1 0.5 Last 0.2712 | 0.2384 | 0.2402 | 0.2600
0 0 01 |o6 First 0.3106 | 0.3258 | 0.3148 | 0.3258
' Last 0.3308 | 0.3074 | 0.3034 | 0.3238
First 0.1482 | 0.1492 | 0.1474 | 0.1492
0 0 0.05 1 0.3 Last 0.1566 | 0.1374 | 0.1338 | 0.1462
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Table B.62. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0574 | 0.0558 | 0.0536 | 0.0558
Last 0.0568 | 0.0520 | 0.0532 | 0.0546
First 0.2628 | 0.2646 | 0.2572 | 0.2646
0 0.1 0.2 0.3 Last 0.2808 | 0.2472 | 0.2414 | 0.2628
First 0.2608 | 0.2692 | 0.2502 | 0.2692
0 0 0.251 025 Last 0.2752 | 0.2488 | 0.2392 | 0.2646
First 0.2300 | 0.2334 | 0.2238 | 0.2334
0 0.125 1 0.25 ) 0.25 Last 0.2504 | 0.2184 | 0.2136 | 0.2278
0 0 0 0.5 First 0.3608 | 0.3864 | 0.3882 | 0.3864
Last 0.3890 | 0.3570 | 0.3628 | 0.3812
First 0.4314 | 0.4450 | 0.4228 | 0.4450
0.051 0.1 0.3 |05 Last 0.4546 | 0.4196 | 0.4000 | 0.4402
0 0 05 | 05 First 0.5504 | 0.5746 | 0.5454 | 0.5746
’ Last 0.5756 | 0.5506 | 0.5264 | 0.5720
First 0.4872 | 0.5060 | 0.4754 | 0.5060
0 0.25 105 |05 Last 0.5112 | 0.4782 | 0.4574 | 0.5012
0 0.5 05 |1 First 0.8068 | 0.8242 | 0.8004 | 0.8242
' Last 0.8310 | 0.7952 | 0.7794 | 0.8222
First 0.4116 | 0.4292 | 0.4148 | 0.4292
0 0.25 1 0.25 ) 0.5 Last 0.4314 | 0.3958 | 0.3902 | 0.4272
First 0.1860 | 0.1908 | 0.1956 | 0.1908
0 0.25 10251025 Last 0.2078 | 0.1810 | 0.1862 | 0.1898
First 0.8314 | 0.8440 | 0.8150 | 0.8440
0.1 102 0.6 11 Last 0.8490 | 0.8186 | 0.7928 | 0.8392
First 0.2540 | 0.2612 | 0.2488 | 0.2612
0.251 025 105 0.5 Last 0.2760 | 0.2466 | 0.2392 | 0.2582
First 0.6512 | 0.6648 | 0.6266 | 0.6648
0 0.1 0.3 | 0.7 Last 0.6702 | 0.6330 | 0.6024 | 0.6636
First 0.3084 | 0.3256 | 0.3106 | 0.3256
0 0.05 ) 0.15 ) 0.35 Last 0.3298 | 0.2974 | 0.2930 | 0.3194
First 0.4360 | 0.4500 | 0.4266 | 0.4500
0 0.15 0.2 0-5 Last 0.4618 | 0.4222 | 0.4098 | 0.4424
0 0 01 |o6 First 0.5016 | 0.5282 | 0.5096 | 0.5282
' Last 0.5314 | 0.4936 | 0.4856 | 0.5232
First 0.2392 | 0.2456 | 0.2382 | 0.2456
0 0 0.051 0.3 Last 0.2518 | 0.2240 | 0.2222 | 0.2402
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Table B.63. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0560 | 0.0546 | 0.0544 | 0.0546
Last 0.0574 | 0.0538 | 0.0524 | 0.0538
First 0.1242 | 0.1212 | 0.1180 | 0.1212
0 0.1 0.2 0.3 Last 0.1396 | 0.1154 | 0.1120 | 0.1188
First 0.1260 | 0.1328 | 0.1260 | 0.1328
0 0 0.251 025 Last 0.1370 | 0.1220 | 0.1206 | 0.1288
First 0.1074 | 0.1124 | 0.1102 | 0.1124
0 0.125 1 0.25 ) 0.25 Last 0.1182 | 0.1026 | 0.1078 | 0.1104
0 0 0 0.5 First 0.1880 | 0.1954 | 0.1880 | 0.1954
Last 0.2054 | 0.1770 | 0.1800 | 0.1918
First 0.2016 | 0.2084 | 0.2010 | 0.2084
0.051 0.1 0.3 |05 Last 0.2156 | 0.1900 | 0.1934 | 0.2032
0 0 05 05 First 0.2612 | 0.2726 | 0.2540 | 0.2726
' Last 0.2810 | 0.2526 | 0.2388 | 0.2708
First 0.2262 | 0.2374 | 0.2320 | 0.2374
0 0.25 105 |05 Last 0.2450 | 0.2156 | 0.2166 | 0.2342
0 05 0.5 1 First 0.4422 | 0.4594 | 0.4440 | 0.4594
’ Last 0.4614 | 0.4250 | 0.4226 | 0.4542
First 0.1856 | 0.1936 | 0.1884 | 0.1936
0 0.25 1 0.25 ) 0.5 Last 0.1976 | 0.1754 | 0.1780 | 0.1904
First 0.1092 | 0.1044 | 0.1038 | 0.1044
0 0.25 10251025 Last 0.1216 | 0.0988 | 0.0988 | 0.1016
01 |o2 06 |1 First 0.4490 | 0.4766 | 0.4596 | 0.4766
Last 0.4808 | 0.4494 | 0.4422 | 0.4736
First 0.1268 | 0.1258 | 0.1204 | 0.1258
0.25 1 0.25 0-5 0-5 Last 0.1428 | 0.1206 | 0.1162 | 0.1232
First 0.3066 | 0.3248 | 0.3082 | 0.3248
0 0.1 0.3 | 0.7 Last 0.3308 | 0.3052 | 0.2936 | 0.3220
First 0.1416 | 0.1480 | 0.1450 | 0.1480
0 0.05 ) 0.15 ) 0.35 Last 0.1526 | 0.1332 | 0.1382 | 0.1444
First 0.1934 | 0.1936 | 0.1896 | 0.1936
0 0.15 0.2 0-5 Last 0.2130 | 0.1852 | 0.1822 | 0.1914
0 0 01 |o6 First 0.2486 | 0.2672 | 0.2594 | 0.2672
) Last 0.2732 | 0.2462 | 0.2428 | 0.2634
First 0.1234 | 0.1228 | 0.1226 | 0.1228
0 0 0.051 0.3 Last 0.1414 | 0.1172 | 0.1194 | 0.1222
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Table B.64. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0518 | 0.0514 | 0.0536 | 0.0514
Last 0.0514 | 0.0546 | 0.0514 | 0.0496
First 0.1642 | 0.1676 | 0.1660 | 0.1676
0 0-1 0.2 103 Last 0.1810 | 0.1908 | 0.1750 | 0.1886
First 0.1632 | 0.1694 | 0.1662 | 0.1694
0 0 0.25 1 0.25 Last 0.1834 | 0.1956 | 0.1714 | 0.1910
First 0.1468 | 0.1450 | 0.1420 | 0.1450
0 0.125)0.25 | 0.25 Last 0.1578 | 0.1626 | 0.1442 | 0.1592
0 0 0 0.5 First 0.2370 | 0.2460 | 0.2486 | 0.2460
Last 0.2770 | 0.2844 | 0.2694 | 0.2764
First 0.2516 | 0.2662 | 0.2620 | 0.2662
0-05 1 0.1 0-3 105 Last 0.2808 | 0.3000 | 0.2824 | 0.2954
0 0 05 | 05 First 0.3508 | 0.3688 | 0.3472 | 0.3688
' Last 0.3968 | 0.4192 | 0.3820 | 0.4108
First 0.3026 | 0.3092 | 0.2982 | 0.3092
0 0.25 105 105 Last 0.3422 | 0.3566 | 0.3296 | 0.3514
0 0.5 05 |1 First 0.5816 | 0.6078 | 0.6086 | 0.6078
' Last 0.6676 | 0.6864 | 0.6750 | 0.6810
First 0.2512 | 0.2554 | 0.2602 | 0.2554
0 0.25 10251 0.5 Last 0.2898 | 0.3004 | 0.2830 | 0.2968
First 0.1182 | 0.1236 | 0.1240 | 0.1236
0 0.25 0.251 0.25 Last 0.1322 | 0.1398 | 0.1282 | 0.1348
First 0.6234 | 0.6402 | 0.6214 | 0.6402
0.1 102 0.6 |1 Last 0.6908 | 0.7136 | 0.6812 | 0.7106
First 0.1628 | 0.1658 | 0.1634 | 0.1658
0.2510.25 1 0.5 | 0.5 Last 0.1780 | 0.1844 | 0.1692 | 0.1852
First 0.4278 | 0.4420 | 0.4378 | 0.4420
0 0-1 0.3 1 0.7 Last 0.4886 | 0.5118 | 0.4864 | 0.5060
First 0.1876 | 0.1916 | 0.1862 | 0.1916
0 0.05 1 0.15 1 0.35 Last 0.2060 | 0.2144 | 0.2014 | 0.2110
First 0.2572 | 0.2628 | 0.2596 | 0.2628
0 0-15 102 105 Last 0.2862 | 0.2990 | 0.2878 | 0.2888
0 0 01 |o6 First 0.3242 | 0.3410 | 0.3400 | 0.3410
' Last 0.3750 | 0.3948 | 0.3714 | 0.3856
First 0.1408 | 0.1458 | 0.1466 | 0.1458
0 0 0.05 1 0.3 Last 0.1586 | 0.1674 | 0.1544 | 0.1584
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Table B.65. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0532 | 0.0546 | 0.0524 | 0.0546
Last 0.0512 | 0.0536 | 0.0488 | 0.0498
First 0.2634 | 0.2732 | 0.2678 | 0.2732
0 0-1 0.2 103 Last 0.3048 | 0.3164 | 0.2924 | 0.3130
First 0.2646 | 0.2700 | 0.2548 | 0.2700
0 0 0.25 | 0.25 Last 0.3028 | 0.3140 | 0.2862 | 0.3080
First 0.2364 | 0.2398 | 0.2338 | 0.2398
0 0.125)0.25 | 0.25 Last 0.2656 | 0.2696 | 0.2456 | 0.2652
0 0 0 0.5 First 0.3818 | 0.3974 | 0.4078 | 0.3974
Last 0.4380 | 0.4594 | 0.4470 | 0.4520
First 0.4434 | 0.4568 | 0.4386 | 0.4568
0-05 1 0.1 0-3 105 Last 0.5084 | 0.5204 | 0.4814 | 0.5118
0 0 05 | 05 First 0.5694 | 0.5926 | 0.5664 | 0.5926
' Last 0.6410 | 0.6622 | 0.6228 | 0.6618
First 0.5098 | 0.5238 | 0.5050 | 0.5238
0 0.25 105 105 Last 0.5662 | 0.5808 | 0.5454 | 0.5784
0 0.5 05 |1 First 0.8326 | 0.8360 | 0.8182 | 0.8360
' Last 0.8948 | 0.9046 | 0.8780 | 0.8960
First 0.4098 | 0.4166 | 0.4146 | 0.4166
0 0.25 10251 0.5 Last 0.4756 | 0.4892 | 0.4650 | 0.4804
First 0.1786 | 0.1816 | 0.1872 | 0.1816
0 0.25 1 0.25 ) 0.25 Last 0.2074 | 0.2136 | 0.1978 | 0.2024
First 0.8512 | 0.8600 | 0.8320 | 0.8600
0.1 102 0.6 11 Last 0.9164 | 0.9256 | 0.8880 | 0.9160
First 0.2712 | 0.2816 | 0.2696 | 0.2816
0.2510.25 1 0.5 | 0.5 Last 0.3032 | 0.3251 | 0.2860 | 0.3188
First 0.6684 | 0.6866 | 0.6640 | 0.6866
0 0-1 0.3 1 0.7 Last 0.7616 | 0.7644 | 0.7306 | 0.7590
First 0.3196 | 0.3240 | 0.3122 | 0.3240
0 0.05 1 0.15 1 0.35 Last 0.3592 | 0.3716 | 0.3482 | 0.3632
First 0.4488 | 0.4580 | 0.4514 | 0.4580
0 0-15 102 105 Last 0.5158 | 0.5260 | 0.4940 | 0.5178
0 0 01 |o6 First 0.5250 | 0.5336 | 0.5274 | 0.5336
' Last 0.5922 | 0.6060 | 0.5850 | 0.6032
First 0.2468 | 0.2474 | 0.2496 | 0.2474
0 0 0.05 1 0.3 Last 0.2726 | 0.2874 | 0.2656 | 0.2782
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Table B.66. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0540 | 0.0558 | 0.0530 | 0.0558
Last 0.0538 | 0.0540 | 0.0496 | 0.0500
First 0.1354 | 0.1310 | 0.1270 | 0.1310
0 0.1 0.2 0-3 Last 0.1462 | 0.1512 | 0.1412 | 0.1450
First 0.1324 | 0.1344 | 0.1310 | 0.1344
0 0 0.25 1 0.25 Last 0.1496 | 0.1566 | 0.1374 | 0.1512
First 0.1194 | 0.1216 | 0.1206 | 0.1216
0 0.125 1 0.25 1 0.25 Last 0.1190 | 0.1254 | 0.1164 | 0.1204
0 0 0 0.5 First 0.1980 | 0.2030 | 0.2036 | 0.2030
Last 0.2230 | 0.2326 | 0.2216 | 0.2290
First 0.2034 | 0.2098 | 0.2086 | 0.2098
0-05 1 0.1 0-3 105 Last 0.2270 | 0.2386 | 0.2214 | 0.2352
0 0 05 | 05 First 0.2690 | 0.2734 | 0.2626 | 0.2734
' Last 0.3016 | 0.3162 | 0.2854 | 0.3114
First 0.2436 | 0.2522 | 0.2482 | 0.2522
0 0.25 105 105 Last 0.2706 | 0.2826 | 0.2644 | 0.2738
0 0.5 05 |1 First 0.4650 | 0.4778 | 0.4786 | 0.4778
' Last 0.5246 | 0.5475 | 0.5194 | 0.5402
First 0.1972 | 0.2000 | 0.2010 | 0.2000
0 0.25 10251 0.5 Last 0.2208 | 0.2302 | 0.2180 | 0.2266
First 0.1030 | 0.1080 | 0.1092 | 0.1080
0 0.25 1 0.25 ) 0.25 Last 0.1126 | 0.1170 | 0.1098 | 0.1130
First 0.4892 | 0.5006 | 0.4824 | 0.5006
0.1 102 0.6 |1 Last 0.5556 | 0.5722 | 0.5366 | 0.5714
First 0.1330 | 0.1336 | 0.1334 | 0.1336
0.251 025 0-5 0-5 Last 0.1430 | 0.1482 | 0.1342 | 0.1426
First 0.3228 | 0.3348 | 0.3336 | 0.3348
0 0-1 0.3 1 0.7 Last 0.3800 | 0.3920 | 0.3660 | 0.3846
First 0.1506 | 0.1530 | 0.1506 | 0.1530
0 0.05 1 0.15 1 0.35 Last 0.1622 | 0.1696 | 0.1550 | 0.1622
First 0.2202 | 0.2250 | 0.2206 | 0.2250
0 0.15 0.2 0-5 Last 0.2374 | 0.2424 | 0.2314 | 0.2418
0 0 01 |o6 First 0.2554 | 0.2636 | 0.2620 | 0.2636
' Last 0.2858 | 0.2972 | 0.2772 | 0.2896
First 0.1256 | 0.1262 | 0.1230 | 0.1262
0 0 0.05 1 0.3 Last 0.1338 | 0.1384 | 0.1278 | 0.1324
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Table B.67. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0532 | 0.0520 | 0.0508 | 0.0520
Last 0.0566 | 0.0476 | 0.0490 | 0.0512
First 0.1892 | 0.1832 | 0.1742 | 0.1832
0 0.1 0.2 103 Last 0.2074 | 0.1846 | 0.1802 | 0.1958
First 0.1802 | 0.1810 | 0.1728 | 0.1810
0 0 0.251 025 Last 0.1978 | 0.1794 | 0.1752 | 0.1886
First 0.1494 | 0.1520 | 0.1472 | 0.1520
0 0.125 1 0.25 ) 0.25 Last 0.1722 | 0.1502 | 0.1518 | 0.1614
0 0 0 05 First 0.2822 | 0.2852 | 0.2820 | 0.2852
Last 0.3120 | 0.2866 | 0.2888 | 0.3056
First 0.2942 | 0.3030 | 0.2994 | 0.3030
0.051 0.1 0.3 |05 Last 0.3300 | 0.3074 | 0.2974 | 0.3206
0 0 05 | 05 First 0.4106 | 0.4266 | 0.4002 | 0.4266
' Last 0.4593 | 0.4286 | 0.4160 | 0.4556
First 0.3504 | 0.3552 | 0.3406 | 0.3552
0 0.25 105 |05 Last 0.3810 | 0.3554 | 0.3500 | 0.3776
0 0.5 05 |1 First 0.6604 | 0.6836 | 0.6806 | 0.6836
' Last 0.7212 | 0.7002 | 0.7008 | 0.7186
First 0.2770 | 0.2860 | 0.2870 | 0.2860
0 0.25 1 0.25 ) 0.5 Last 0.3118 | 0.2884 | 0.2904 | 0.3070
First 0.1396 | 0.1356 | 0.1322 | 0.1356
0 0.25 10251025 Last 0.1560 | 0.1374 | 0.1378 | 0.1426
01 |o2 06 |1 First 0.7084 | 0.7314 | 0.7098 | 0.7314
Last 0.7674 | 0.7424 | 0.7386 | 0.7664
First 0.1666 | 0.1688 | 0.1692 | 0.1688
0.251 025 105 0.5 Last 0.1896 | 0.1690 | 0.1704 | 0.1796
First 0.4852 | 0.5062 | 0.4950 | 0.5062
0 0.1 0.3 | 0.7 Last 0.5362 | 0.5112 | 0.5022 | 0.5346
First 0.1982 | 0.1958 | 0.2008 | 0.1958
0 0.05 ) 0.15 ) 0.35 Last 0.2260 | 0.2026 | 0.2040 | 0.2124
First 0.2888 | 0.3000 | 0.2902 | 0.3000
0 0.15 0.2 1 0.5 Last 0.3226 | 0.3036 | 0.3070 | 0.3182
0 0 01 |o6 First 0.3886 | 0.4060 | 0.3948 | 0.4060
' Last 0.4334 | 0.4074 | 0.4034 | 0.4302
First 0.1694 | 0.1740 | 0.1742 | 0.1740
0 0 0.051 0.3 Last 0.1910 | 0.1726 | 0.1768 | 0.1848
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Table B.68. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0524 | 0.0498 | 0.0510 | 0.0498
Last 0.0558 | 0.0446 | 0.0440 | 0.0498
First 0.3040 | 0.3104 | 0.3010 | 0.3104
0 0-1 0.2 103 Last 0.3348 | 0.3068 | 0.3032 | 0.3256
First 0.2992 | 0.3064 | 0.2910 | 0.3064
0 0 0.25 | 0.25 Last 0.3287 | 0.3092 | 0.3028 | 0.3276
First 0.2700 | 0.2740 | 0.2624 | 0.2740
0 0.125)0.25 | 0.25 Last 0.3012 | 0.2738 | 0.2670 | 0.2896
0 0 0 0.5 First 0.4426 | 0.4576 | 0.4560 | 0.4576
Last 0.4936 | 0.4658 | 0.4788 | 0.4904
First 0.5216 | 0.5320 | 0.5070 | 0.5320
0-05 1 0.1 0-3 105 Last 0.5684 | 0.5386 | 0.5270 | 0.5654
0 0 05 | 05 First 0.6568 | 0.6718 | 0.6414 | 0.6718
' Last 0.7197 | 0.6974 | 0.6716 | 0.7166
First 0.5694 | 0.5816 | 0.5602 | 0.5816
0 0.25 105 105 Last 0.6230 | 0.5976 | 0.5826 | 0.6202
0 0.5 05 |1 First 0.8950 | 0.8956 | 0.8812 | 0.8956
' Last 0.9278 | 0.9116 | 0.9056 | 0.9246
First 0.4944 | 0.5008 | 0.4914 | 0.5008
0 0.25 10251 0.5 Last 0.5426 | 0.5118 | 0.5086 | 0.5290
First 0.2164 | 0.2158 | 0.2132 | 0.2158
0 0.25 0.251 0.25 Last 0.2428 | 0.2230 | 0.2218 | 0.2306
First 0.9242 | 0.9230 | 0.8978 | 0.9230
0.1 102 0.6 11 Last 0.9454 | 0.9322 | 0.9166 | 0.9440
First 0.3154 | 0.3184 | 0.2956 | 0.3184
0.2510.25 1 0.5 | 0.5 Last 0.3412 | 0.3198 | 0.3096 | 0.3376
First 0.7470 | 0.7508 | 0.7282 | 0.7508
0 0-1 0.3 1 0.7 Last 0.7948 | 0.7744 | 0.7546 | 0.7894
First 0.3516 | 0.3538 | 0.3400 | 0.3538
0 0.05 1 0.15 1 0.35 Last 0.3912 | 0.3580 | 0.3540 | 0.3830
First 0.5342 | 0.5362 | 0.5118 | 0.5362
0 0-15 102 105 Last 0.5722 | 0.5442 | 0.5334 | 0.5644
0 0 01 |o6 First 0.6054 | 0.6224 | 0.6112 | 0.6224
' Last 0.6642 | 0.6366 | 0.6344 | 0.6624
First 0.2780 | 0.2832 | 0.2840 | 0.2832
0 0 0.05 1 0.3 Last 0.3108 | 0.2898 | 0.2892 | 0.3036
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Table B.69. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0500 | 0.0514 | 0.0510 | 0.0514
Last 0.0562 | 0.0500 | 0.0502 | 0.0520
First 0.1438 | 0.1448 | 0.1420 | 0.1448
0 0-1 0.2 103 Last 0.1640 | 0.1464 | 0.1516 | 0.1566
First 0.1470 | 0.1486 | 0.1430 | 0.1486
0 0 0.25 | 0.25 Last 0.1638 | 0.1422 | 0.1404 | 0.1514
First 0.1234 | 0.1248 | 0.1272 | 0.1248
0 0.125)0.25 | 0.25 Last 0.1380 | 0.1232 | 0.1194 | 0.1308
0 0 0 05 First 0.2090 | 0.2120 | 0.2122 | 0.2120
Last 0.2394 | 0.2178 | 0.2198 | 0.2262
First 0.2226 | 0.2254 | 0.2200 | 0.2254
0.05 1 0.1 0-3 105 Last 0.2500 | 0.2270 | 0.2208 | 0.2398
0 0 05 | 05 First 0.3164 | 0.3184 | 0.3002 | 0.3184
' Last 0.3458 | 0.3220 | 0.3124 | 0.3386
First 0.2706 | 0.2764 | 0.2698 | 0.2764
0 0.25 105 105 Last 0.3060 | 0.2810 | 0.2774 | 0.2970
0 0.5 05 |1 First 0.5348 | 0.5454 | 0.5426 | 0.5454
' Last 0.5803 | 0.5534 | 0.5570 | 0.5778
First 0.2224 | 0.2236 | 0.2198 | 0.2236
0 0.25 0.25 | 0.5 Last 0.2492 | 0.2234 | 0.2272 | 0.2376
First 0.1092 | 0.1116 | 0.1110 | 0.1116
0 0.25 0.251 0.25 Last 0.1234 | 0.1100 | 0.1138 | 0.1174
First 0.5562 | 0.5626 | 0.5404 | 0.5626
0.1 102 0.6 |1 Last 0.6985 | 0.5796 | 0.5688 | 0.6054
First 0.1442 | 0.1430 | 0.1378 | 0.1430
0.251 025 0-5 0-5 Last 0.1608 | 0.1424 | 0.1444 | 0.1546
First 0.3720 | 0.3840 | 0.3806 | 0.3840
0 0.1 0.3 1 0.7 Last 0.4196 | 0.3982 | 0.3960 | 0.4164
First 0.1652 | 0.1626 | 0.1606 | 0.1626
0 0.05 1 0.15 1 0.35 Last 0.1842 | 0.1678 | 0.1668 | 0.1786
First 0.2294 | 0.2292 | 0.2246 | 0.2292
0 0.15 0.2 0-5 Last 0.2550 | 0.2282 | 0.2308 | 0.2410
0 0 01 |o6 First 0.2906 | 0.2996 | 0.2900 | 0.2996
' Last 0.3180 | 0.2942 | 0.2956 | 0.3172
First 0.1432 | 0.1324 | 0.1278 | 0.1324
0 0 0.05 1 0.3 Last 0.1608 | 0.1386 | 0.1354 | 0.1472
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Table B.70. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0490 | 0.0474 | 0.0522 | 0.0474
Last 0.0406 | 0.0494 | 0.0466 | 0.0482
First 0.1914 | 0.2024 | 0.1956 | 0.2024
0 0-1 0.2 103 Last 0.1742 | 0.2028 | 0.1900 | 0.2052
First 0.1794 | 0.1948 | 0.1846 | 0.1948
0 0 0.25 | 0.25 Last 0.1672 | 0.1962 | 0.1826 | 0.2022
First 0.1658 | 0.1800 | 0.1704 | 0.1800
0 0.125)0.25 | 0.25 Last 0.1530 | 0.1802 | 0.1676 | 0.1820
0 0 0 0.5 First 0.2870 | 0.3090 | 0.3062 | 0.3090
Last 0.2748 | 0.3230 | 0.3160 | 0.3310
First 0.3142 | 0.3416 | 0.3262 | 0.3416
0-05 1 0.1 0-3 105 Last 0.2992 | 0.3452 | 0.3274 | 0.3500
0 0 05 05 First 0.4292 | 0.4612 | 0.4370 | 0.4612
' Last 0.4124 | 0.4722 | 0.4364 | 0.4768
First 0.3574 | 0.3790 | 0.3670 | 0.3790
0 0.25 105 105 Last 0.3384 | 0.3904 | 0.3760 | 0.3968
0 0.5 05 |1 First 0.7122 | 0.7540 | 0.7434 | 0.7540
' Last 0.7018 | 0.7586 | 0.7450 | 0.7690
First 0.2900 | 0.3152 | 0.3066 | 0.3152
0 0.25 10251 0.5 Last 0.2680 | 0.3092 | 0.3014 | 0.3194
First 0.1246 | 0.1334 | 0.1358 | 0.1334
0 0.25 1 0.25 ) 0.25 Last 0.1146 | 0.1384 | 0.1348 | 0.1398
First 0.7336 | 0.7742 | 0.7548 | 0.7742
0.1 102 0.6 11 Last 0.7256 | 0.7812 | 0.7568 | 0.7936
First 0.1854 | 0.1962 | 0.1888 | 0.1962
0.2510.25 1 0.5 | 0.5 Last 0.1706 | 0.1996 | 0.1846 | 0.2006
First 0.5268 | 0.5636 | 0.5494 | 0.5636
0 0-1 0.3 1 0.7 Last 0.5232 | 0.5814 | 0.5576 | 0.5866
First 0.2104 | 0.2210 | 0.2180 | 0.2210
0 0.05 1 0.15 1 0.35 Last 0.1916 | 0.2252 | 0.2142 | 0.2288
First 0.3056 | 0.3246 | 0.3198 | 0.3246
0 0-15 102 105 Last 0.2874 | 0.3358 | 0.3278 | 0.3412
0 0 01 |o6 First 0.3968 | 0.4314 | 0.4148 | 0.4314
' Last 0.3796 | 0.4406 | 0.4294 | 0.4488
First 0.1728 | 0.1838 | 0.1820 | 0.1838
0 0 0.05 1 0.3 Last 0.1602 | 0.1888 | 0.1782 | 0.1898
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Table B.71. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0500 | 0.0526 | 0.0516 | 0.0526
Last 0.0420 | 0.0528 | 0.0478 | 0.0526
First 0.3282 | 0.3482 | 0.3298 | 0.3482
0 0-1 0.2 103 Last 0.3178 | 0.3564 | 0.3284 | 0.3648
First 0.3192 | 0.3510 | 0.3328 | 0.3510
0 0 0.25 1 0.25 Last 0.3044 | 0.3530 | 0.3282 | 0.3612
First 0.2800 | 0.2992 | 0.2898 | 0.2992
0 0.125)0.25 | 0.25 Last 0.2594 | 0.2960 | 0.2806 | 0.3062
0 0 0 0.5 First 0.4650 | 0.5100 | 0.5112 | 0.5100
Last 0.4520 | 0.5286 | 0.5228 | 0.5352
First 0.5646 | 0.5948 | 0.5586 | 0.5948
0-05 1 0.1 0-3 105 Last 0.5488 | 0.5938 | 0.5598 | 0.6098
0 0 05 | 05 First 0.6852 | 0.7320 | 0.7022 | 0.7320
' Last 0.6808 | 0.7456 | 0.7068 | 0.7564
First 0.6160 | 0.6498 | 0.6198 | 0.6498
0 0.25 105 105 Last 0.6100 | 0.6618 | 0.6268 | 0.6720
0 0.5 05 |1 First 0.9166 | 0.9322 | 0.9206 | 0.9322
' Last 0.9200 | 0.9368 | 0.9240 | 0.9432
First 0.5284 | 0.5564 | 0.5366 | 0.5564
0 0.25 10251 0.5 Last 0.5176 | 0.5614 | 0.5444 | 0.5710
First 0.2256 | 0.2452 | 0.2396 | 0.2452
0 0.25 1 0.25 ) 0.25 Last 0.2072 | 0.2432 | 0.2354 | 0.2500
First 0.9376 | 0.9500 | 0.9314 | 0.9500
0.1 102 0.6 11 Last 0.9418 | 0.9544 | 0.9362 | 0.9606
First 0.3160 | 0.3414 | 0.3174 | 0.3414
0.2510.25 1 0.5 | 0.5 Last 0.3026 | 0.3448 | 0.3180 | 0.3490
First 0.7984 | 0.8180 | 0.7934 | 0.8180
0 0-1 0.3 1 0.7 Last 0.7952 | 0.8232 | 0.7962 | 0.8380
First 0.3816 | 0.4086 | 0.3908 | 0.4086
0 0.05 1 0.15 1 0.35 Last 0.3602 | 0.4108 | 0.3850 | 0.4226
First 0.5646 | 0.5894 | 0.5716 | 0.5894
0 0-15 102 105 Last 0.5426 | 0.5896 | 0.5652 | 0.6056
0 0 01 |o6 First 0.6412 | 0.6728 | 0.6520 | 0.6728
' Last 0.6386 | 0.6856 | 0.6662 | 0.6988
First 0.2894 | 0.3040 | 0.2964 | 0.3040
0 0 0.05 1 0.3 Last 0.2764 | 0.3174 | 0.3016 | 0.3204
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Table B.72. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0450 | 0.0484 | 0.0518 | 0.0484
Last 0.0468 | 0.0466 | 0.0472 | 0.0482
First 0.1562 | 0.1660 | 0.1596 | 0.1660
0 0-1 0.2 103 Last 0.1426 | 0.1660 | 0.1584 | 0.1710
First 0.1458 | 0.1514 | 0.1428 | 0.1514
0 0 0.25 | 0.25 Last 0.1250 | 0.1538 | 0.1418 | 0.1590
First 0.1352 | 0.1404 | 0.1358 | 0.1404
0 0.125 1 0.25 1 0.25 Last 0.1220 | 0.1384 | 0.1276 | 0.1414
0 0 0 05 First 0.2262 | 0.2440 | 0.2388 | 0.2440
Last 0.2134 | 0.2456 | 0.2384 | 0.2486
First 0.2406 | 0.2536 | 0.2430 | 0.2536
0.05 1 0.1 0-3 105 Last 0.2216 | 0.2568 | 0.2434 | 0.2646
0 0 05 | 05 First 0.3258 | 0.3484 | 0.3314 | 0.3484
' Last 0.3112 | 0.3598 | 0.3312 | 0.3612
First 0.2770 | 0.3048 | 0.2900 | 0.3048
0 0.25 105 105 Last 0.2548 | 0.2974 | 0.2838 | 0.3112
0 0.5 05 |1 First 0.5554 | 0.5898 | 0.5912 | 0.5898
' Last 0.5440 | 0.6042 | 0.5888 | 0.6156
First 0.2224 | 0.2344 | 0.2254 | 0.2344
0 0.25 0.25 1 0.5 Last 0.2048 | 0.2396 | 0.2286 | 0.2422
First 0.1132 | 0.1200 | 0.1176 | 0.1200
0 0.25 1 0.25 ) 0.25 Last 0.1038 | 0.1158 | 0.1084 | 0.1276
First 0.5778 | 0.6078 | 0.5878 | 0.6078
0.1 102 0.6 |1 Last 0.5626 | 0.6176 | 0.5878 | 0.6264
First 0.1478 | 0.1570 | 0.1510 | 0.1570
0.2510.25 1 0.5 | 0.5 Last 0.1394 | 0.1592 | 0.1506 | 0.1608
First 0.3978 | 0.4246 | 0.4136 | 0.4246
0 0-1 0.3 1 0.7 Last 0.3718 | 0.4262 | 0.4072 | 0.4432
First 0.1722 | 0.1858 | 0.1852 | 0.1858
0 0.05 1 0.15 1 0.35 Last 0.1590 | 0.1842 | 0.1776 | 0.1908
First 0.2128 | 0.2372 | 0.2330 | 0.2372
0 0.15 0.2 0-5 Last 0.2028 | 0.2318 | 0.2270 | 0.2402
0 0 01 |o6 First 0.3010 | 0.3188 | 0.3128 | 0.3188
' Last 0.2864 | 0.3286 | 0.3162 | 0.3320
First 0.1414 | 0.1508 | 0.1402 | 0.1508
0 0 0.05 1 0.3 Last 0.1262 | 0.1476 | 0.1410 | 0.1538
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Table B.73. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD =6

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0478 | 0.0470 | 0.0468 | 0.0470
Last 0.0460 | 0.0452 | 0.0444 | 0.0440
First 0.1754 | 0.1836 | 0.1886 | 0.1836
0 0.1 0.2 0-3 Last 0.2112 | 0.2172 | 0.2170 | 0.2176
First 0.1768 | 0.1862 | 0.1800 | 0.1862
0 0 0.251 025 Last 0.2112 | 0.2160 | 0.2074 | 0.2162
First 0.1632 | 0.1660 | 0.1678 | 0.1660
0 0.125)0.25 | 0.25 Last 0.1854 | 0.1876 | 0.1824 | 0.1902
0 0 0 05 First 0.2722 | 0.2874 | 0.2944 | 0.2874
Last 0.3342 | 0.3448 | 0.3506 | 0.3556
First 0.3032 | 0.3180 | 0.3190 | 0.3180
0-05 1 0.1 0-3 105 Last 0.3630 | 0.3794 | 0.3700 | 0.3810
0 0 05 | 05 First 0.4262 | 0.4558 | 0.4318 | 0.4558
' Last 0.5074 | 0.5242 | 0.5044 | 0.5320
First 0.3446 | 0.3722 | 0.3716 | 0.3722
0 0.25 105 105 Last 0.4182 | 0.4242 | 0.4254 | 0.4334
0 0.5 05 |1 First 0.6978 | 0.7234 | 0.7278 | 0.7234
' Last 0.7976 | 0.8144 | 0.8162 | 0.8168
First 0.2902 | 0.3070 | 0.3174 | 0.3070
0 0.25 10251 0.5 Last 0.3434 | 0.3552 | 0.3576 | 0.3590
First 0.1266 | 0.1340 | 0.1414 | 0.1340
0 0.25 1 0.25 ) 0.25 Last 0.1462 | 0.1526 | 0.1540 | 0.1586
First 0.7222 | 0.7534 | 0.7424 | 0.7534
0.1 102 0.6 11 Last 0.8192 | 0.8336 | 0.8274 | 0.8398
First 0.1888 | 0.1932 | 0.1918 | 0.1932
0.251 025 0-5 0-5 Last 0.2170 | 0.2232 | 0.2172 | 0.2228
First 0.5050 | 0.5324 | 0.5244 | 0.5324
0 0-1 0.3 1 0.7 Last 0.6018 | 0.6228 | 0.6120 | 0.6288
First 0.2074 | 0.2286 | 0.2290 | 0.2286
0 0.05 1 0.15 1 0.35 Last 0.2502 | 0.2636 | 0.2626 | 0.2676
First 0.3120 | 0.3278 | 0.3348 | 0.3278
0 0-15 102 105 Last 0.3680 | 0.3786 | 0.3762 | 0.3810
0 0 01 |o6 First 0.3942 | 0.4158 | 0.4214 | 0.4158
' Last 0.4694 | 0.4812 | 0.4794 | 0.4850
First 0.1662 | 0.1738 | 0.1750 | 0.1738
0 0 0.05 1 0.3 Last 0.1934 | 0.1974 | 0.1994 | 0.2012
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Table B.74. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD =6

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0478 | 0.0500 | 0.0530 | 0.0500
Last 0.0510 | 0.0520 | 0.0530 | 0.0512
First 0.3248 | 0.3328 | 0.3246 | 0.3328
0 0.1 0.2 103 Last 0.3794 | 0.3812 | 0.3744 | 0.3872
First 0.3082 | 0.3344 | 0.3252 | 0.3344
0 0 0.251 025 Last 0.3682 | 0.3830 | 0.3688 | 0.3868
First 0.2746 | 0.2808 | 0.2816 | 0.2808
0 0.125 1 0.25 1 0.25 Last 0.3282 | 0.3406 | 0.3322 | 0.3484
0 0 0 0.5 First 0.4680 | 0.4980 | 0.5142 | 0.4980
Last 0.5562 | 0.5826 | 0.5906 | 0.5962
First 0.5392 | 0.5514 | 0.5344 | 0.5514
0.051 0.1 0.3 |05 Last 0.6368 | 0.6444 | 0.6274 | 0.6478
0 0 05 | 05 First 0.6654 | 0.6934 | 0.6734 | 0.6934
’ Last 0.7700 | 0.7918 | 0.7712 | 0.7962
First 0.6130 | 0.6332 | 0.6188 | 0.6332
0 0.25 105 |05 Last 0.7106 | 0.7260 | 0.7102 | 0.7338
0 0.5 05 |1 First 0.9132 | 0.9192 | 0.9008 | 0.9192
' Last 0.9592 | 0.9610 | 0.9588 | 0.9642
First 0.5126 | 0.5290 | 0.5236 | 0.5290
0 0.25 10251 0.5 Last 0.6070 | 0.6128 | 0.6058 | 0.6164
First 0.2272 | 0.2406 | 0.2458 | 0.2406
0 0.25 10251025 Last 0.2664 | 0.2700 | 0.2752 | 0.2795
First 0.9304 | 0.9360 | 0.9150 | 0.9360
0.1 102 0.6 11 Last 0.9758 | 0.9768 | 0.9682 | 0.9776
First 0.3020 | 0.3252 | 0.3178 | 0.3252
0.251 025 105 0.5 Last 0.3714 | 0.3830 | 0.3734 | 0.3878
First 0.7966 | 0.8044 | 0.7796 | 0.8044
0 0.1 0.3 | 0.7 Last 0.8806 | 0.8796 | 0.8600 | 0.8848
First 0.3778 | 0.3850 | 0.3850 | 0.3850
0 0.05 ) 0.15 ) 0.35 Last 0.4408 | 0.4484 | 0.4412 | 0.4528
First 0.5380 | 0.5528 | 0.5454 | 0.5528
0 0.15 0.2 1 0.5 Last 0.6370 | 0.6442 | 0.6364 | 0.6464
0 0 01 |o6 First 0.6300 | 0.6530 | 0.6466 | 0.6530
' Last 0.7362 | 0.7512 | 0.7390 | 0.7604
First 0.2832 | 0.2992 | 0.3080 | 0.2992
0 0 0.051 0.3 Last 0.3458 | 0.3612 | 0.3592 | 0.3584

250



Table B.75. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD =6

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0492 | 0.0500 | 0.0494 | 0.0500
Last 0.0494 | 0.0494 | 0.0494 | 0.0518
First 0.1434 | 0.1506 | 0.1528 | 0.1506
0 0.1 0.2 103 Last 0.1672 | 0.1736 | 0.1698 | 0.1798
First 0.1488 | 0.1592 | 0.1550 | 0.1592
0 0 0.251 025 Last 0.1654 | 0.1720 | 0.1716 | 0.1781
First 0.1392 | 0.1486 | 0.1490 | 0.1486
0 0.125 1 0.25 1 0.25 Last 0.1496 | 0.1562 | 0.1570 | 0.1600
0 0 0 0.5 First 0.2086 | 0.2156 | 0.2260 | 0.2156
Last 0.2450 | 0.2594 | 0.2630 | 0.2644
First 0.2276 | 0.2436 | 0.2480 | 0.2436
0.051 0.1 0.3 |05 Last 0.2640 | 0.2756 | 0.2754 | 0.2800
0 0 05 | 05 First 0.3132 | 0.3280 | 0.3222 | 0.3280
’ Last 0.3808 | 0.3930 | 0.3762 | 0.3960
First 0.2684 | 0.2864 | 0.2844 | 0.2864
0 0.25 105 |05 Last 0.3128 | 0.3272 | 0.3264 | 0.3308
0 0.5 05 |1 First 0.5556 | 0.5758 | 0.5810 | 0.5758
' Last 0.6404 | 0.6546 | 0.6616 | 0.6672
First 0.2168 | 0.2316 | 0.2390 | 0.2316
0 0.25 1 0.25 ) 0.5 Last 0.2656 | 0.2690 | 0.2758 | 0.2788
First 0.1130 | 0.1224 | 0.1194 | 0.1224
0 0-25 0.251 0.25 Last 0.1270 | 0.1286 | 0.1346 | 0.1416
First 0.5590 | 0.5824 | 0.5700 | 0.5824
0.1 102 0.6 11 Last 0.6526 | 0.6696 | 0.6650 | 0.6730
First 0.1408 | 0.1466 | 0.1476 | 0.1466
0.251 025 105 0.5 Last 0.1676 | 0.1696 | 0.1624 | 0.1723
First 0.3860 | 0.4046 | 0.4038 | 0.4046
0 0.1 0.3 | 0.7 Last 0.4538 | 0.4714 | 0.4614 | 0.4736
First 0.1676 | 0.1748 | 0.1778 | 0.1748
0 0.05 ) 0.15 ) 0.35 Last 0.1902 | 0.1990 | 0.1956 | 0.1236
First 0.2264 | 0.2362 | 0.2458 | 0.2362
0 0.15 0.2 1 0.5 Last 0.2662 | 0.2780 | 0.2784 | 0.2796
0 0 01 |o6 First 0.3042 | 0.3178 | 0.3178 | 0.3178
' Last 0.3562 | 0.3652 | 0.3682 | 0.3723
First 0.1388 | 0.1440 | 0.1472 | 0.1440
0 0 0.051 0.3 Last 0.1536 | 0.1574 | 0.1622 | 0.1706
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Table B.76. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0454 | 0.0470 | 0.0492 | 0.0470
Last 0.0530 | 0.0538 | 0.0472 | 0.0488
First 0.1998 | 0.2086 | 0.2100 | 0.2086
0 0-1 0.2 103 Last 0.2290 | 0.2340 | 0.2200 | 0.2396
First 0.2080 | 0.2130 | 0.2024 | 0.2130
0 0 0.25 1 0.25 Last 0.2306 | 0.2318 | 0.2130 | 0.2462
First 0.1682 | 0.1774 | 0.1810 | 0.1774
0 0.125)0.25 | 0.25 Last 0.1918 | 0.1992 | 0.1866 | 0.2066
0 0 0 0.5 First 0.3292 | 0.3408 | 0.3392 | 0.3408
Last 0.3772 | 0.3876 | 0.3766 | 0.3950
First 0.3338 | 0.3496 | 0.3414 | 0.3496
0.05 1 0.1 0-3 105 Last 0.3812 | 0.3912 | 0.3736 | 0.3924
0 0 05 | 05 First 0.4720 | 0.5034 | 0.4752 | 0.5034
' Last 0.5330 | 0.5476 | 0.5150 | 0.5514
First 0.3982 | 0.4166 | 0.4026 | 0.4166
0 0.25 105 105 Last 0.4536 | 0.4664 | 0.4454 | 0.4681
0 0.5 05 |1 First 0.7624 | 0.7828 | 0.7766 | 0.7828
' Last 0.8256 | 0.8390 | 0.8350 | 0.8402
First 0.3190 | 0.3318 | 0.3288 | 0.3318
0 0.25 10251 0.5 Last 0.3648 | 0.3692 | 0.3582 | 0.3706
First 0.1372 | 0.1446 | 0.1448 | 0.1446
0 0.25 1 0.25 ) 0.25 Last 0.1590 | 0.1648 | 0.1582 | 0.1734
First 0.7922 | 0.8244 | 0.8010 | 0.8244
0.1 102 0.6 11 Last 0.8464 | 0.8692 | 0.8510 | 0.8712
First 0.2188 | 0.2190 | 0.2090 | 0.2190
0.2510.25 1 0.5 | 0.5 Last 0.2410 | 0.2460 | 0.2266 | 0.2535
First 0.5806 | 0.6114 | 0.6022 | 0.6114
0 0.1 0.3 1 0.7 Last 0.6426 | 0.6642 | 0.6486 | 0.6732
First 0.2334 | 0.2414 | 0.2344 | 0.2414
0 0.05 1 0.15 1 0.35 Last 0.2628 | 0.2704 | 0.2590 | 0.2784
First 0.3498 | 0.3692 | 0.3640 | 0.3692
0 0.15 0.2 0-5 Last 0.4042 | 0.4050 | 0.3972 | 0.4122
0 0 01 |o6 First 0.4482 | 0.4624 | 0.4614 | 0.4624
' Last 0.5010 | 0.5146 | 0.5044 | 0.5242
First 0.1904 | 0.1962 | 0.2000 | 0.1962
0 0 0.051 0.3 Last 0.2160 | 0.2260 | 0.2150 | 0.2292
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Table B.77. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0488 | 0.0452 | 0.0482 | 0.0452
Last 0.0510 | 0.0522 | 0.0502 | 0.0476
First 0.3772 | 0.3866 | 0.3704 | 0.3866
0 0-1 0.2 103 Last 0.4150 | 0.4140 | 0.3960 | 0.4180
First 0.3558 | 0.3744 | 0.3530 | 0.3744
0 0 0.251 025 Last 0.4014 | 0.4156 | 0.3902 | 0.4254
First 0.3138 | 0.3226 | 0.3022 | 0.3226
0 0.125)0.25 | 0.25 Last 0.3516 | 0.3554 | 0.3336 | 0.3628
0 0 0 0.5 First 0.5188 | 0.5552 | 0.5540 | 0.5552
Last 0.5938 | 0.6134 | 0.6088 | 0.6166
First 0.6078 | 0.6218 | 0.5914 | 0.6218
0.05 1 0.1 0-3 105 Last 0.6724 | 0.6764 | 0.6466 | 0.6826
0 0 05 | 05 First 0.7458 | 0.7794 | 0.7434 | 0.7794
' Last 0.8116 | 0.8306 | 0.7984 | 0.8346
First 0.6722 | 0.6976 | 0.6696 | 0.6976
0 0.25 105 105 Last 0.7406 | 0.7546 | 0.7260 | 0.7550
0 0.5 05 |1 First 0.9488 | 0.9554 | 0.9496 | 0.9554
' Last 0.9742 | 0.9762 | 0.9702 | 0.9770
First 0.5904 | 0.6000 | 0.5912 | 0.6000
0 0.25 10251 0.5 Last 0.6494 | 0.6584 | 0.6380 | 0.6628
First 0.2572 | 0.2570 | 0.2542 | 0.2570
0 0.25 0.251 0.25 Last 0.2922 | 0.2952 | 0.2824 | 0.3110
First 0.9656 | 0.9706 | 0.9570 | 0.9706
0.1 102 0.6 |1 Last 0.9838 | 0.9838 | 0.9752 | 0.9856
First 0.3566 | 0.3766 | 0.3642 | 0.3766
0.251 025 0-5 0-5 Last 0.4086 | 0.4214 | 0.3912 | 0.4282
First 0.8522 | 0.8676 | 0.8456 | 0.8676
0 0-1 0.3 1 0.7 Last 0.9082 | 0.9070 | 0.8916 | 0.9120
First 0.4254 | 0.4460 | 0.4288 | 0.4460
0 0.05 1 0.15 1 0.35 Last 0.4778 | 0.4860 | 0.4614 | 0.4878
First 0.5914 | 0.6120 | 0.6020 | 0.6120
0 0-15 102 105 Last 0.6578 | 0.6712 | 0.6460 | 0.6726
0 0 01 |o6 First 0.7112 | 0.7312 | 0.7096 | 0.7312
' Last 0.7748 | 0.7832 | 0.7652 | 0.7872
First 0.3194 | 0.3318 | 0.3284 | 0.3318
0 0 0.05 1 0.3 Last 0.3664 | 0.3768 | 0.3650 | 0.3852
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Table B.78. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0546 | 0.0520 | 0.0516 | 0.0520
Last 0.0526 | 0.0526 | 0.0510 | 0.0536
First 0.1618 | 0.1620 | 0.1562 | 0.1620
0 0-1 0.2 103 Last 0.1738 | 0.1736 | 0.1672 | 0.1762
First 0.1624 | 0.1634 | 0.1622 | 0.1634
0 0 0.25 1 0.25 Last 0.1832 | 0.1866 | 0.1718 | 0.1942
First 0.1342 | 0.1408 | 0.1370 | 0.1408
0 0.125 1 0.25 1 0.25 Last 0.1464 | 0.1498 | 0.1464 | 0.1527
0 0 0 0.5 First 0.2572 | 0.2666 | 0.2698 | 0.2666
Last 0.2908 | 0.2970 | 0.2894 | 0.3026
First 0.2664 | 0.2784 | 0.2700 | 0.2784
0.05 1 0.1 0-3 105 Last 0.3000 | 0.3066 | 0.2892 | 0.3162
0 0 05 | 05 First 0.3588 | 0.3836 | 0.3678 | 0.3836
' Last 0.4106 | 0.4280 | 0.4056 | 0.4332
First 0.3118 | 0.3210 | 0.3124 | 0.3210
0 0.25 105 105 Last 0.3508 | 0.3602 | 0.3414 | 0.3610
0 0.5 05 |1 First 0.6172 | 0.6408 | 0.6336 | 0.6408
' Last 0.6808 | 0.6940 | 0.6858 | 0.6960
First 0.2582 | 0.2680 | 0.2608 | 0.2680
0 0.25 0.25 1 0.5 Last 0.2942 | 0.3036 | 0.2922 | 0.3122
First 0.1298 | 0.1346 | 0.1362 | 0.1346
0 0.25 0.251 0.25 Last 0.1420 | 0.1452 | 0.1392 | 0.1644
First 0.6262 | 0.6530 | 0.6336 | 0.6530
0.1 102 0.6 |1 Last 0.7018 | 0.7220 | 0.6946 | 0.7240
First 0.1612 | 0.1630 | 0.1550 | 0.1630
0.2510.25 1 0.5 | 0.5 Last 0.1808 | 0.1876 | 0.1702 | 0.1891
First 0.4402 | 0.4616 | 0.4522 | 0.4616
0 0.1 0.3 1 0.7 Last 0.4940 | 0.5030 | 0.4940 | 0.5156
First 0.1924 | 0.1914 | 0.1904 | 0.1914
0 0.05 1 0.15 1 0.35 Last 0.2092 | 0.2166 | 0.2046 | 0.2256
First 0.2692 | 0.2782 | 0.2810 | 0.2782
0 0-15 102 105 Last 0.3020 | 0.3106 | 0.2984 | 0.3194
0 0 01 |o6 First 0.3366 | 0.3534 | 0.3574 | 0.3534
' Last 0.3912 | 0.4092 | 0.4030 | 0.4127
First 0.1512 | 0.1470 | 0.1476 | 0.1470
0 0 0.051 0.3 Last 0.1742 | 0.1752 | 0.1644 | 0.1788
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Table B.79. Normal, 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 143 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0470 | 0.0470 | 0.0468 | 0.0470
Last 0.0546 | 0.0456 | 0.0488 | 0.0462
First 0.2218 | 0.2244 | 0.2270 | 0.2244
0 0.1 0.2 0.3 Last 0.2432 | 0.2254 | 0.2308 | 0.2476
First 0.2168 | 0.2212 | 0.2092 | 0.2212
0 0 0.251 025 Last 0.2340 | 0.2164 | 0.2154 | 0.2402
First 0.1960 | 0.2026 | 0.1924 | 0.2026
0 0.125 1 0.25 ) 0.25 Last 0.2116 | 0.1922 | 0.1974 | 0.2160
0 0 0 0.5 First 0.3528 | 0.3646 | 0.3632 | 0.3646
Last 0.3848 | 0.3720 | 0.3806 | 0.3850
First 0.3830 | 0.3892 | 0.3716 | 0.3892
0.05 1 0.1 0.3 |05 Last 0.4144 | 0.3986 | 0.3932 | 0.4226
0 0 05 05 First 0.5126 | 0.5434 | 0.5146 | 0.5434
' Last 0.5620 | 0.5552 | 0.5380 | 0.5764
First 0.4522 | 0.4736 | 0.4622 | 0.4736
0 0.25 105 |05 Last 0.4978 | 0.4782 | 0.4728 | 0.5018
0 05 0.5 1 First 0.8120 | 0.8422 | 0.8386 | 0.8422
' Last 0.8586 | 0.8536 | 0.8578 | 0.8704
First 0.3604 | 0.3766 | 0.3714 | 0.3766
0 0.25 1 0.25 ) 0.5 Last 0.3976 | 0.3820 | 0.3910 | 0.3984
First 0.1636 | 0.1676 | 0.1620 | 0.1676
0 0.25 10251025 Last 0.1754 | 0.1620 | 0.1652 | 0.1816
First 0.8474 | 0.8624 | 0.8466 | 0.8624
0.1 102 0.6 11 Last 0.8878 | 0.8814 | 0.8742 | 0.8962
First 0.2150 | 0.2238 | 0.2110 | 0.2238
0.25 1 0.25 0-5 0-5 Last 0.2396 | 0.2214 | 0.2198 | 0.2420
First 0.6136 | 0.6448 | 0.6318 | 0.6448
0 0.1 0.3 | 0.7 Last 0.6680 | 0.6608 | 0.6598 | 0.6788
First 0.2640 | 0.2682 | 0.2596 | 0.2682
0 0.05 ) 0.15 ) 0.35 Last 0.2822 | 0.2636 | 0.2646 | 0.2778
First 0.3752 | 0.3892 | 0.3844 | 0.3892
0 0.15 0.2 1 0.5 Last 0.4154 | 0.3966 | 0.4038 | 0.4158
0 0 01 |o6 First 0.4708 | 0.4880 | 0.4840 | 0.4880
' Last 0.5158 | 0.5044 | 0.5092 | 0.5190
First 0.2066 | 0.2124 | 0.2144 | 0.2124
0 0 0.051 0.3 Last 0.2312 | 0.2148 | 0.2218 | 0.2386
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Table B.80. Exponential, 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0492 | 0.0470 | 0.0472 | 0.0470
Last 0.0518 | 0.0440 | 0.0464 | 0.0438
First 0.3996 | 0.4194 | 0.4088 | 0.4194
0 0.1 0.2 0-3 Last 0.4374 | 0.4204 | 0.4206 | 0.4418
First 0.3946 | 0.4116 | 0.3872 | 0.4116
0 0 0.25 | 0.25 Last 0.4314 | 0.4092 | 0.3962 | 0.4392
First 0.3326 | 0.3464 | 0.3350 | 0.3464
0 0.125)0.25 | 0.25 Last 0.3694 | 0.3476 | 0.3498 | 0.3698
0 0 0 0.5 First 0.5694 | 0.5994 | 0.5972 | 0.5994
Last 0.6248 | 0.6136 | 0.6262 | 0.6358
First 0.6650 | 0.6844 | 0.6568 | 0.6844
0.05 1 0.1 0-3 105 Last 0.7182 | 0.6984 | 0.6798 | 0.7184
0 0 05 | 05 First 0.7858 | 0.8156 | 0.7856 | 0.8156
' Last 0.8294 | 0.8322 | 0.8120 | 0.8442
First 0.7230 | 0.7444 | 0.7218 | 0.7444
0 0.25 105 105 Last 0.7748 | 0.7650 | 0.7518 | 0.7836
0 0.5 05 |1 First 0.9700 | 0.9752 | 0.9652 | 0.9752
' Last 0.9828 | 0.9804 | 0.9790 | 0.9836
First 0.6406 | 0.6622 | 0.6460 | 0.6622
0 0.25 10251 0.5 Last 0.6910 | 0.6698 | 0.6700 | 0.6982
First 0.2710 | 0.2844 | 0.2790 | 0.2844
0 0.25 1 0.25 ) 0.25 Last 0.2962 | 0.2814 | 0.2830 | 0.3030
First 0.9758 | 0.9804 | 0.9700 | 0.9804
0.1 102 0.6 |1 Last 0.9872 | 0.9850 | 0.9804 | 0.9884
First 0.3744 | 0.3918 | 0.3784 | 0.3918
0.251 025 0-5 0-5 Last 0.4216 | 0.4092 | 0.3974 | 0.4248
First 0.8838 | 0.8924 | 0.8690 | 0.8924
0 0-1 0.3 1 0.7 Last 0.9214 | 0.9100 | 0.8992 | 0.9288
First 0.4686 | 0.4774 | 0.4596 | 0.4774
0 0.05 1 0.15 1 0.35 Last 0.5160 | 0.4900 | 0.4836 | 0.5185
First 0.6536 | 0.6670 | 0.6452 | 0.6670
0 0-15 102 105 Last 0.6990 | 0.6808 | 0.6740 | 0.7026
0 0 01 |o6 First 0.7542 | 0.7750 | 0.7610 | 0.7750
' Last 0.8066 | 0.7948 | 0.7888 | 0.8112
First 0.3564 | 0.3810 | 0.3704 | 0.3810
0 0 0.05 1 0.3 Last 0.3962 | 0.3776 | 0.3836 | 0.4006
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Table B.81. T with 3 d.f., 4 Treatments - 2 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 3 m Standardized | JT MJT SJT Alvo
0 0 0 0 First 0.0562 | 0.0502 | 0.0528 | 0.0502
Last 0.0576 | 0.0490 | 0.0516 | 0.0522
First 0.1770 | 0.1736 | 0.1714 | 0.1736
0 0.1 0.2 0-3 Last 0.1922 | 0.1772 | 0.1774 | 0.1934
First 0.1754 | 0.1816 | 0.1700 | 0.1816
0 0 0.25 | 0.25 Last 0.1960 | 0.1810 | 0.1788 | 0.1984
First 0.1532 | 0.1542 | 0.1488 | 0.1542
0 0.125 1 0.25 1 0.25 Last 0.1722 | 0.1528 | 0.1544 | 0.1794
0 0 0 0.5 First 0.2740 | 0.2862 | 0.2880 | 0.2862
Last 0.2938 | 0.2810 | 0.2900 | 0.2988
First 0.2848 | 0.2976 | 0.2946 | 0.2976
0.05 1 0.1 0-3 105 Last 0.3162 | 0.3010 | 0.3064 | 0.3168
0 0 05 | 05 First 0.3868 | 0.4082 | 0.3906 | 0.4082
' Last 0.4364 | 0.4182 | 0.4032 | 0.4402
First 0.3510 | 0.3632 | 0.3554 | 0.3632
0 0.25 105 105 Last 0.3848 | 0.3664 | 0.3608 | 0.3870
0 0.5 05 |1 First 0.6526 | 0.6774 | 0.6662 | 0.6774
' Last 0.6966 | 0.6880 | 0.6950 | 0.7106
First 0.2594 | 0.2618 | 0.2690 | 0.2618
0 0.25 10251 0.5 Last 0.2852 | 0.2716 | 0.2822 | 0.2873
First 0.1322 | 0.1368 | 0.1356 | 0.1368
0 0.25 1 0.25 ) 0.25 Last 0.1506 | 0.1338 | 0.1360 | 0.1564
First 0.6810 | 0.7086 | 0.6910 | 0.7086
0.1 0.2 0.6 1 Last 0.7280 | 0.7202 | 0.7124 | 0.7414
First 0.1742 | 0.1784 | 0.1716 | 0.1784
0.2510.25 1 0.5 | 0.5 Last 0.1936 | 0.1776 | 0.1784 | 0.1970
First 0.4832 | 0.5074 | 0.4910 | 0.5074
0 0-1 0.3 1 0.7 Last 0.5228 | 0.5136 | 0.5168 | 0.5338
First 0.2074 | 0.2070 | 0.1984 | 0.2070
0 0.05 1 0.15 1 0.35 Last 0.2260 | 0.2064 | 0.2124 | 0.2338
First 0.2904 | 0.3002 | 0.3054 | 0.3002
0 0-15 102 105 Last 0.3168 | 0.2996 | 0.3098 | 0.3261
0 0 01 |o6 First 0.3826 | 0.4002 | 0.3944 | 0.4002
' Last 0.4210 | 0.4054 | 0.4080 | 0.4266
First 0.1640 | 0.1654 | 0.1624 | 0.1654
0 0 0.05 1 0.3 Last 0.1856 | 0.1668 | 0.1704 | 0.1910
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Table B.82. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 10

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
PR P D P D T 0.0522 | 0.0516 | 0.0512 | 0.0510
Tast 0.0498 | 0.0564 | 0.0530 | 0.0556
oo o [or ow Tov [ fom oo o
o o [ [ [ e
T o o o o 0.2392 | 0.3014 | 0.3068 | 0.3014
Tast 0.2746 | 0.3056 | 0.3052 | 0.3012
o lo o oz e [ 01570 T0T704 [ 01708 | 01774
0 o o o2 e | 01945 09176 | 0.9088 | 57138
0 oo 005 (03 |03 | 39510 | 0:5580 | 05414 09554
005 [0z 03 [0 o5 [ 05200 | 0:3657 | 0.3560 | 03548
o o o Joxs o5 |pm 585 04507 [0.4199 | 0.9
o o To Jos [oss [T 03008 | 0.3530 | 03112 | 0.5508
o lo Joz o2 o5 [ 0587 04500 | 0.4788 | 0.4906
0 loaz oz [0z [0z [ 1600 01987 [ 0188 | 0.19%
0 oz 0|01 025 [T 01950 0148 [ 0157 | 01446
00125 | 0425 | 0125 | 025 [ 0880 | 0.0095 T 0.0004 | 0.0806
0125 | 0125 | 0.025 | 025 | 025 {1 0064 [ 0.119% | 01050 01700
o lo lo o1 |03 E:;tt 81255)3 8:3833 8:1322 ggggg
o o o Joz lor (= R e e R
o Jor Jor Jos [os [ 05708 06044 0,595 | 5.6
o lor oz [oa o [ 05250 T 0.5708 | 0.3508 | 0.3660
o Joos (o2 o aa [ 05375 03768 |0 560 | 05764
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Table B.83. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ; ; ) ) First 0.0490 | 0.0472 | 0.0498 | 0.0472
Last 0.0452 | 0.0510 | 0.0492 | 0.0488
O 3 e e R
- - ) ) |t 0.4633 | 0.4922 | 0.5064 | 0.4922
Last 0.4450 | 0.5016 | 0.5038 | 0.4970
0 0 0 0.125 | 0.25 Elaftt 83212 gggig 8:;83@ 83833
0 o o o 0n e 05750 0174 | 0.3508 | 54056
0005 o0 |03 o3 04208 | 0.4654 04445 | 0605
005 |02 |03 o4 |05 6014 | 0.638% | 0.6008 | 06315
o o Jo Jox o5 05716 | 0.7006 | 0.6508 | 07015
o o Jo Joss [oss [T 05273 | 05814 | 0.5556 | 05500
o o Tox oz [os [T 36810 07220 | 0.0054 07202
0 o 02 [0z 0 [ 02950 | 0.3108 | 0.3004 | 0918
0 oz 0|01 025 [T 59295 09548 |0 9514 | 57654
0 0125|0125 | 025 | 025 |4 01080 | 0,123 |0 1184 | 01168
0125 | 0.125 | 0125 | 025 | 025 |1t 01570 [ o184 |0 1736 01510
o Jo o o e [ 05208 | 0.3557 | 0.3446 | 03475
o o |o |o2 |o7 E;":tt 82322 8:2261;421 8:2323 giggi
o o1 o1 o ae [ 05566 | 0.8940 | 0.5580 | 0.5500
o Jor fos Joa [oa [ 05858 | 0.6980 | 0.5046 | 06258
o loos [0z [oa [oa [ 06220 | 5.6604 | 0.6276 | 0.6602
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Table B.84. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 10

i i 113 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0522 | 0.0494 | 0.0470 | 0.0494
Last 0.0490 | 0.0516 | 0.0470 | 0.0512
005 | 015 | 025 | 035 |05 [ 09158 09117 09340 | 55503
0002 | 007 | 0175 | oars [0 01888 | 0.2134 | 0.2030 | 02001
- - ) ) |t 0.2244 | 0.2316 | 0.2376 | 0.2316
Last 0.2128 | 0.2304 | 0.2332 | 0.2334
0 0 0 0.125 | 0.25 Elaftt 8:1131[2)2 giigii 8:322 8:115181
0 o o o2 e | 01557 | 0.1806 | 0.1686 | 0.7762
0005 o0 |03 o3 1814 02071 01960 | 0.20%0
005 |02 |03 o4 |05 09508 | 0.2966 | 05784 | 02755
oo o Jo s 02940 | 0.3357 | 0.3070 | 03200
o Jo o Joss (o [ 09306 | 0.9616 | 0.3514 | 09620
o o Tox oz [os [T 02906 | 0.3344 | 03102 | 09155
0 loaz oz [0z [0z [ 01958 [0 1445 [ 01357 | 01406
0 oz 0|01 025 [T 01068 01258 01200 01596
0 | 0125 | 0125 | 025 | 0125 [ 39718 o088 0088 [ 008
0125 | 0125 | 0.025 | 025 | 025 {1 00808 | 0:0956 | 00588 | 00014
o o o Jor jes | 01436 01648 [ 01564 | 01582
o o |o |o2 |o7 E;":tt 8:;22(2) 8:1??2 8:38881 8:18(732
o Jo1r Jor Jos ae [ 04450 | 0.4968 | 0.4656 | 0.5
o o1 o3 o oa [ 5108 09767 | 0.9604 | 59710
o loos [0z [oa [oa [ 09650019097 | 0.9803 | 5.9006
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Table B.85. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; ) ) First 0.0448 | 0.0530 | 0.0516 | 0.0530
Last 0.0442 | 0.0520 | 0.0525 | 0.0518
N o e e e
R i | e
- - - ) . 0.3516 | 0.3905 | 0.3922 | 0.3905
Last 0.3504 | 0.3862 | 0.3946 | 0.3340
0 0 0 0.125 | 0.25 E::tt 81233 8;?; 8;318 83?%
0 o o o 0n e 05155 09717 | 09588 | 09678
0 Joos foos o3 [os (I 09558 03112 | 0.3068 | 0.375%
005 |02 03 04 |05 g 01148 04517 | 04186 | 0.4500
oo o Jo s 05035 05400 0,574 | 05356
o o To Jos [oss [T 05790 0ot [ 0.4060 | 04210
o Jo Jox Jozs [as [ 01095 0555 0,599 | 05318
0 loaz oz [0z [0z [ 09012 09551 0901 [ 09556
0 los | 012 |0z |0z |10 01538 TOT70 [ 0.0763 | 0.7
00125 | 0425 | 0125 | 025 [ 0898 | 5,092 | 01012 | 00975
0125 | 0.125 | 0125 | 025 | 025 |1t TT58 01256 | 0.1260 | 0.1205
o o |o |o1 |03 E:;tt 8;3% 8322? 8:33?3 83228
o o |o |o2 |o7 E;":tt 8:2;;12 8;(1)22 8:;823 8232
o Jor Jor Jos [os [ 07T o7 [0y | 07604
o lor oz [oa o [ 00 T045TT 04378 | 04556
0 loos [0z [oa o [ER 04435 0078 | 0,460 | 0.4760
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Table B.86. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
o 1o o 1. First 0.0120 | 0.0448 | 0.0450 | 0.0448
Tast 0.0414 | 0.0448 | 0.0458 | 0.0436
oo o o o [ow [ formeme o o
O e G s
T o o o o 0.5786 | 0.6238 | 0.6336 | 0.6238
Tast 0.5768 | 0.6207 | 0.6362 | 0.6236
o o o Joaz e [ 03806 | 0-1078 | 0-To50 | 0,412
0 o Joaz 02 o [P o175 0-1008 | 0-802 | 05068
0 oo 005 |03 |03 (I 05106 05725 05521 | 05756
005 |02 |03 |04 |05 (I 72 074107530 T 07504
o o o Jox o5 (B -7ofs | 05155 | 08031 | 05108
o Jo o Joss Joss [ g7 07080 | 06036 T 07116
o Jo oz [ozs [os [ OS150 | 05316 | 08161 | 0:8352
0 Jo12 |02 025 025 [ O-3655 | 0-3800 | 0-3858 | 0.3962
0 |02 | 025 | 0azs | 025 [T 02701 02006 | 03018 T 02912
0 0125|0125 | 0125 | 0125 |1 1308 01436 | 01442 | 01415
0125 | 0425 | 0125 | 025 | 025 (11 0105002057 | 02078 02056
o o |o |o1 |03 E:;tt 8:13;2 8:212?; gijgéi 8:32(75623
o o |o |o2 |o7 E;":tt 8313; ggggi 8:3583 83223
0o Jor Jor fos [os [ 05T 00175 | 0ors 00571
0 o1 los Joa foa [P o700 07877 0550 T 057G
0 Joos [0z o4 Joa [ o737 07000 | 07686 07028
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Table B.87. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0438 | 0.0502 | 0.0490 | 0.0502
Last 0.0428 | 0.0502 | 0.0496 | 0.0494
005 |05 025 035 | 045 | 09052 012068 | 0.9044 | 5.008
0 |02 |00 |07 | oars [ 59205 02157 | 59550 | 0.2658
- - ) ) |t 0.2818 | 0.3156 | 0.3180 | 0.3156
Last 0.2808 | 0.3108 | 0.3108 | 0.3124
0 0 0 0.125 | 0.25 E:SS: gigglﬁl giggi gﬁﬁg 81%
0 o o o2 e | 1081 09185 09748 | 07108
0005 o0 |03 o3 32186 03300 T0.9510 | 0.3352
005 |02 03 04 |05 g 05150 03414 | 0.3504 | 03414
o o Jo Jox o5 05508 | 0.3956 | 0.3068 | 0.40%
o o To Jos [oss [T 02058 | 0.3161 | 0.3088 | 0.5201
o o Tox oz [os [T 05740 |5.4007 | 0.4020 | 0.4085
0 loaz oz [0z [0z [ 0150 0Tt [ 0070 | 01736
0 o[ 0125 025|025 [ 01355 01450 0104 | 01464
00125 | 0425 | 0125 | 025 [ 35774 | 5,080 | 0.0576 | 0.0806%
0125 | 0125 | 0425 | 025 | 025 |1 01062 |0 1088 | 0.1700 | 0.1106
o Jo o o e e 01754 [0.1877 | 01952 | 01955
o o |o |o2 |o7 E;":tt 82(1)8(2) gggﬁ giggg 8:22;;1
o Jor Jor Jos [os [ 05508 | 0.8965 | 0.5524 | 0.606%
o o1 Jos o aa [ 0516 0307|0357 | 03654
o Joos (o2 o aa [ 05467 | 0.3766 | 0.3614 | 09755
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Table B.88. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
o 1o o 1. First 0.0502 | 0.0494 | 0.0500 | 0.0494
Tast 0.0560 | 0.0500 | 0.0494 | 0.0500
005 |05 025 035 | 045 (1 O-160% | 0-1566-| 04574 | 0.4636
0 |00z 0075 | 0175 | 0ars [ o-1060 | 0-3052 | 01030 04002
PR S O D D I 0.1428 | 0.4586 | 0.4650 | 0.4586
Tast 0.4712 | 0.4628 | 0.4792 | 0.4842
o o o Joaz e [T 02756 | 0.2608 | 02630 | 02818
0 o Joi oz 0z | 03204 | 05111 | 03061 | 05218
T T o o [ e
005 |02 |03 |04 |05 (I 05366 05567 05536 T 05460
o o o Jox o5 (B 06130 0-6038 | 0-6100 06200
o To o Joas [oss [ o502 | 0-1081 | 0.7 05054
o Jo oz [ozs [os [ 6112 06120 | 06072 T 06156
0 o1z 025 |02 |0 [T 030 02610 | 03612 02776
0 |02 | 025 | 0azs | 025 [T 03031 01850 | 0-To52 | 0:2103
0 0125 025 | 0425 | 025 [T 0111601052 | 01026 | 011
0125 | 0425 | 0125 | 025 | 025 (11 1601 01556 0118 0160
o o |o |o1 |03 E:;tt ggggg 83333 8:3328 83322
o o |o |o2 |o7 E;":tt 8?23? 8;;?2 8:;3:1),3 8?233
0o Jor Jor fos [os [ 05366 05116 | 08521 | 05178
0 o1 los Joa foa [P O5i62 | 05111 05510 T 05651
0 Joos [0z o4 Joa [ e55 05836 08108 T 05650
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Table B.89. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0473 | 0.0492 | 0.0430 | 0.0492
Last 0.0548 | 0.0482 | 0.0496 | 0.0498
N o s A e
O 3 e e 2 A g
- - - ) |t 0.6830 | 0.7118 | 0.7218 | 0.7118
Last 0.7152 | 0.7190 | 0.7342 | 0.7252
0 0 0 0.125 | 0.25 Elaftt gﬁgg giiggg gjggi 8:2%3
0 o oas|ozs oz ([ 061660 6120 | 05010 | 0.6254
0 oo [005 (03 o3 |1 0 6576 0.6665 | 0.6505 0,675
005 02 03 o4 |05 |1 051446 05400 | 05265 | 05478
o o o Joxs o5 |pm 05098 | 0500 | 05580 | 09040
o Jo o Joss fess [En 501> 05095 | 0776 | 05135
o Jo Jozs [oxs o5 [N 0901205065 | 05880 | 09034
0 Joax| 0z [0z o2 [T 01796 | 0-4652 | 04695 | 04525
0 [0z |0z | oz |05 [T 03600 | 0-3550 | 0-3692 | 0-3653
010125 | 0125 | 0425 | 0125 [ 01768 01687 | 01605 | 0.1707
0125 | 0125 | 0125 | 025 | 025 |1 om0 0218 [0 2168 [ 02623
o o o Jor jes o 05105 05308 | 05304 | 0545
o oo Jer jor o 057IS 0572009692 | 0975
o lor o1 Jos fog [ 09535 09546 | 09750 09565
o Jo1 Jos Joa [oa [P 0538 | 0.8508 | 05148 | 0545
o loos [0z Joa foa [P 5714 05758 | 05505 | 05786
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Table B.90. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0430 | 0.0496 | 0.0518 | 0.0496
Last 0.0538 | 0.0496 | 0.0514 | 0.0482
N o e e s
N e e
- - - ) |t 0.3244 | 0.3422 | 0.3504 | 0.3422
Last 0.3530 | 0.3448 | 0.3562 | 0.3610
0 0 0 0.125 | 0.25 Elaftt 8;38(2) giggg gﬁggi 83822
0o ooz e 09506 [ 02124 | 0.9522 | 0.35%
0 |oos o5 |03 |03 (T 02087 03707 09858 | 0.3075
005 |02 |03 o4 |05 04052 | 0:3960 | 0.4014 | 0.4085
o o |o |o2 |05 E::tt 8:132;1 giiggi 8:32% gijggi
o o Jo Joss [oss [T 05736 [ 0.3732 | 03618 | 09782
o o Tox oz [os [T IS8 0,476 | 0.4608 [ 04597
0 o 02 [0z 0 [ 02080 | 0.20%6 | 0.2020 | 02084
0 0125 |0z | 0125 | n2p [ 1060 | 0.1554 01676 | 01650
00125 | 0425 | 0125 | 025 [ 00068 | 0.0056 | 0.1003 | 0.0097
0125 | 0.125 | 0425 | 025 | 025 | 01287 |0.1172 | 01206 | 01268
o Jo o o e e 09568 | 0.2935 | 03334 | 02591
o o o Joz lor (= 0657006388 | 0,650 | 0,650
o Jor Jor Jos [os [ 601 | 0,695 | 0,610 07074
o o1 Jos o aa [ 03564 | 0.3705 | 03694 T0.5562
0o loos [0z [oa [oa [T 01595 04746 | 0.4080 | 04314
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Table B.91. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0458 | 0.0438 | 0.0448 | 0.0438
Last 0.0552 | 0.0474 | 0.0474 | 0.0474
005 |05 025 035 | 045 | 55 0oL 04273 | 5.4
O e e o
- - ) ) |t 0.3872 | 0.4050 | 0.4222 | 0.4050
Last 0.4230 | 0.4236 | 0.4384 | 0.4408
0 0 0 0.125 | 0.25 Elaftt gigigi 83;33 8;?,;2 83?33
0 o o o2 e | 09068 | 0.5800 | 03536 | 0.5044
0005 o0 |03 o3 03506 | 03562 | 0.5258 | 03470
005 [0z 03 [0 o5 [ o751 | 0,475 | 0.47%5 | 0.4850
o Jo o Jo s [ 0553 | 05607 | 0.5574 | 0 5654
o Jo o Joss (o [ 04550 | 0.4520 | 04584 0572
o o Tox oz [os [T 05574 05564 0,556 | 05635
0 loaz oz [0z [0z [ 0225 09108 05204 05390
0 oz 0|01 025 [T T84 0770 018 | 01508
0 | 0125 | 0125 | 025 | 0125 [ 01085 | 0.0006 | 0.1023 | 01116
0125 | 0125 | 0.025 | 025 | 025 {1 0153 |0.1275 | 0.1508 | 01408
o o o Jor jes | 09028 09597 | 09570 | 05604
0 0 0 0.2 |07 E;":tt ggggi 8;:1528 8:%8 8;1128
o Jor Jor Jos [os [ 7008 | 0.7998 | 07786 | 07080
o o1 o3 o oa [ 04758 0,473 | 04674 | 0598
o Joos (o2 o aa [ 0518 05072 | 0.4904 | 55906
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Table B.92. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
o 1o o 1. First 0.0530 | 0.0530 | 0.0530 | 0.0530
Tast 0.0518 | 0.0486 | 0.0492 | 0.0512
oo v Tow o Tow [ o o
T e i
PR S O D D I 0.6252 | 0.6506 | 0.6724 | 0.6506
Tast 0.6654 | 0.6754 | 0.6936 | 0.6806
0 0 0 0.125 | 0.25 E:SS: giggg 8:338;1 gjggg 8:2?3
0 o J0125 025 025 |1 5360 05286 | 01z | 05576
0 oo 005 |03 |03 (I 06232 0 6211 06072 | 0631
005 |02 |03 |04 |05 (I 75 07014 | 07752 05072
o o |o |o2 |05 E::tt 82223 8:2:33 8:2282 822313
o o o o foss [T 07536 0710 | 07515 T 0761s
o Jo oz [ozs [os [ 8612 | 05618 | 08570 T 0:8650
0 Jo12 |02 025 025 [ o515 0216 | 01158 | 0.4106
0 |02 | 025 | 0azs | 025 [T 03306 | 0 3222”1 03288 | 0.3370
0 0425 0125 | 0125 | 0125 (1 01588 01478 | 01560 | 01628
0125 | 0125 | 0125 | 025 | 025 [ e SR R
o o o Jor Jos [E o032 | 0-1880 | 04576 0.4964
o o |o |o2 |o7 E;":tt ggggg 88?82 8:3?22 ggégg
0o Jor Jor fos [os [ 9652 | 09710 | 0-0686 T 0.070
o Jor Jos Joa Jou [T 07504 07812 07254 | 07052
o loos o2 Joa foa [T Ss251 | 05215 | 008t | 08206
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Table B.93. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; . ) First 0.0516 | 0.0492 | 0.0514 | 0.0402
Last 0.0520 | 0.0482 | 0.0506 | 0.0512
2 N o e = e
O ) e e A
- - - ) [t 0.2974 | 0.3028 | 0.3166 | 0.3023
Last 0.3232 | 0.3156 | 0.3200 | 0.3296
0 0 0 0.125 | 0.25 E:SS: 81222 gi;gg gﬁﬁii 81528
0 o oas|ozs oz ([ 09330 02736 | 02004 | 02382
0 oo 005 (03 0s | 35701 02625 | 3.2600 | 5.7706
005 02 03 o4 |05 |1 05008 03670 | 0.3684 | 0.5714
o lo |o o2 |05 E::tt giggg giigég 8:3% 8:3312
o Jo o Joss fess [En 05100 05557 0,555 | 0.3562
o lo ox o [os [T 0434004395 | 04361 | 04414
0 Joazs |02 |02 |0 [T O-Tso1 | 0118 | 01840 | 0102
0 |0z 012|012 | 025 [T 01475 01578 | 01406 | 01510
010125 | 0125 | 0425 | 0125 [ 0000 | 5.0882 | 0.0556 | 0.00%
0125 | 0425 | 0125 | 025 | 025 ([ 129001086 o0 01569
o o o for Jos fP 02198 02094 | 02058 | 02265
0 0 0 0.2 |07 E;":tt 8:2283 ggggi 8:233@ gggig
o Jo1r Jor Jos ae [ 0 63040 634062010 6454
o Jor Jos Joa Jou [T 0355103568 03100 | 03576
0o loos [0z [oa [oa [T 03576 |0-3860 | 0-5796 | 0.3004
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Table B.94. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0470 | 0.0466 | 0.0433 | 0.0466
Last 0.0496 | 0.0478 | 0.0498 | 0.0480
005|015 025 | 035 |05 [ 04818 |'0.4930 | 0.466 | 05082
0002 | 007 | 0175 | oars [0 04701 | 0,428 | 0.4280 | 04358
- - ) ) |t 0.4748 | 0.4890 | 0.4972 | 0.4390
Last 0.4792 | 0.4856 | 0.4938 | 0.5028
0 0 0 0.125 | 0.25 E:SS: gggig 83?;@ 8:3?23 832;2
0 o o o2 e | 05103300 | 0.558 | 05473
0 Joos foos o3 [os (I 03565 | 03942 | 03585 | 05002
005 |02 |03 o4 |05 05156 | 05578 | 0.5552 | 05635
oo o Jo s 06160 | 0.6612 | 0.6564 | 0.6655
o o To Jos [oss [T 05257 [ 0578 | 05178 | 05455
o Jo Jox Jozs [as [ 06354 0,674 0.6410 | 06612
0 o 02 [0z 0 [ 05676 09745 | 09675 | 5.7554
0 los | 012 |0z |0z |10 1091 01968 | 0.1978 | 5.70%0
0 0125|0125 | 025 | 025 |4 01050 | 0.1024 01082 | 01754
0125 | 0.125 | 0125 | 025 | 025 |1t O3 [0 01460 | 015
o o |o |o1 |03 E:;tt 8;3% 33333 8:288: gggig
o o Jo Jo2 Jor (i 05006 | 0:8964 | 0.5364 | 05444
o Jo1r Jor Jos ae [ 05520 | 0:8650 | 0.550 | 0778
o Jor fos Joa [oa [ 05508 05607 0.5 54 | 05654
o loos [0z [oa [oa [ 5718 05550 05706 0509
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Table B.95. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; . ) First 0.0514 | 0.0522 | 0.0508 | 0.0522
Last 0.0498 | 0.0506 | 0.0498 | 0.0533
005 015 [025 035 |04 |1 0515 05700 05040 | 05570
0002|0075 |07 | 075 [ 07368 07492 |0 7302 | 07504
- - - ) [t 0.7470 | 0.7682 | 0.7780 | 0.7682
Last 0.7430 | 0.7564 | 0.7720 | 0.7756
0 0 0 0.125 | 0.25 E:SS: giiggg 828?: 8:3322 8??83
0 o oas|ozs oz ([ 0 61720 6254 |0 6082 | 0.6334
0 oo 005 (03 0s | 0 6046 07084 | 0.6908 | 0.71%0
005 02 03 o4 |05 |1 05716 [0 571s 05670 05760
o o Jo Joxs o5 [ 0531 0953 09152 | 09573
o Jo o Joss [oss [T 5216 05422 0561 | 05404
o Jo Jozs [oxs o5 [N 05238 | 09202 | 09150 | 09574
0 Joax| 0z [0z o2 [T 0454504010 | 04545 | 0106
0 |0z 012|012 | 025 [T 03608 |0-3761 | 0 35| 0-35660
00125 | 0425 | 0125 | 025 [0 7758 0775 01504 | 01858
0125 | 0125 | 0125 | 025 | 025 |1 02510 09571 09855 09770
o o |o |o1 |03 E:;tt 8??32 ggggg 8:2222 ggggg
0 0 0 02 |07 E;":tt 83;32 gg;gg 83533 83?1)2
o Jor o Jos oo [ 0957609005 | 09855 | 0.9055
o Jor Jos Joa Jou [T 0565405638 [ 0.5558 | 0.8750
0o loos [0z [oa [oa [T 0554605890 | 0.8704 | 05056
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Table B.96. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
PR P D P D T 0.0194 | 0.0520 | 0.0516 | 0.0520
Tast 0.0494 | 0.0514 | 0.0530 | 0.0522
R e e et i
T o o o o 0.3504 | 0.3692 | 0.3740 | 0.3692
Tast 0.3566 | 0.3562 | 0.3684 | 0.3762
0 0 0 0.125 | 0.25 E:SS: géggi 3?323 gégég 8322;1
0 o oas|ozs oz ([ 09630 | 02666 | 03552 | 0.7758
0 oo 005 (03 0s | 09561 09016 | 0.9507 | 57604
005 |02 |03 |04 |05 ([ 04146 04218 |00 | 0450
o lo |o o2 |05 E::tt giﬂi 8:1232 8:3228 8:3323
o Jo o Jos e [ 03090 | 0-4075 | 0-3000 | 04714
o Jo Jozs [oxs o5 [N 0501605038 | 05018 | 0517
0 Joax| 0z [0z o2 [T 09030 0209 | 03026 T 09115
0 |0z 012|012 | 025 [T 0o 01678 | 0722 | 0180
010125 | 0125 | 0425 | 0125 [ 00554 T0.0850 | 5.0909 | 0.09%
0125 | 0425 | 0125 | 025 | 025 ([ 01288 01270 01282 | 0410
o o |o |o1 |03 E:;tt 83333 ggggg 8:3322 8;328
o o |o |o2 |o7 E;":tt 822?2 32223 8:22% ggggi
o Jo1r Jor Jos ae [ 07002 | 0715507038 | 07306
o Jo1 o3 [0 [oa [T 04708 | 0-1218 | 04772 | 04308
0 loos |02 o4 [oa [T 04502 | 0-1556 | 04471 | 0-4665
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Table B.97. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0486 | 0.0480 | 0.0486 | 0.0480
Last 0.0446 | 0.0512 | 0.0496 | 0.0476
R i
- - - ) [t 05300 | 0.5534 | 0.5660 | 0.5534
Last 0.5140 | 0.5492 | 0.5522 | 0.5532
o o Jo Jons o [ 05510 03020 [ 5301 [ 0:3080
o o om0z o [T 03530 [ 0-353 [ 03662 [ 03804
o Joos oo [os fos | 2205 [0 5o [ o7 [ 00518
00 02 (03 [0 |05 | 05910 016352 [ 0:6235 [ 0.6350
o oo Jex fos 0688 [0.7131 [0.7131 [ 07196
o o o Jos o [ 03617 [ 05988 [ 05780 [ 0.509%
o To Jox Jox o [ 06958 07382 0,730 [ 0.7350
o o1 |03 [025 [0s [T o2e37 [ 0312 | 03064 [ 03100
I ey T [oER o 0w
002 012 | 0125 | 0425 (1 O TI0z (01218 [ 01T [ 0122
0125 | 0125 | 0125 | 025|025 | OTs8z [0.T780 [ O.TI0 [ 01738
o o o e fos 03170 [ 0:3468 [ 03472 [ 03001
o lo lo o2 |o7 E;":tt 822?2 82223 8:2223 83223
o Jo1 Jor oo Jos [ 08981 [0:9214 [5.907 [ 59190
o o1 Jos Jou Jou [P 06016 [ 0/6430 56366 [ 0.41
o oos o2 ou [oa [I o318 (0774 (o655 [ 06750
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Table B.98. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
) ; ; ) ) First 0.0464 | 0.0480 | 0.0484 | 0.0480
Last 0.0430 | 0.0486 | 0.0500 | 0.0474
T N e s i
o o o oo o
- - - ) | 0.8144 | 0.8338 | 0.8400 | 0.8338
Last 0.7996 | 0.8318 | 0.8326 | 0.8318
o o Jo Jons o [ 03030 | 03714 | 05668 [ 05790
N 0714 [0-700 [ 56822 [0:7068
o Joos oo [os fos | o515 [orsse L0600 [ 07578
00 02 (03 [0 |05 | 019050 [ 0:9120 [ 5.9040 [ 09175
o oo Jex fos 09516 [0.948 [ 0.9476 [ 09470
o To oo Jos Jos [ 05658 [ 08936 [ 08762 [ 08045
o To Jox Jox o [ 9516 [ 09610 [o.952 [ 09672
o o1 |03 [025 [0s [T 05380 [ 05730 [ 08610 [ 05730
o 0125 | 0125 [ 0125 [ 025 [T 04736 [0.4530 [ 0.435% [o.4410
001z | 0125 | 01z | 0125 | 01776 [ 0.1948 | 0.1808 | 0.1931
0125 | 0125 | 0125 | 025|025 | 027z 03060 | 02926 | 03054
o o o e fos 016052 [ 0/6120 | 0.6341 [0.60%
o o o Joz lor (= 9050019012 | 5,991 | 5.9503
o Jo1 Jor oo Jos [ 019958 [ 0:9970 [ 0.9960 [ 0:00%
o o1 Jos ou ou [F 08981 [0.9140 [ 5:906% [ 09138
o oo o2 Joa foa [ 09317 [0:9106 [ 59506 [ 09408
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Table B.99. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
PR P D P D T 0.0158 | 0.0142 | 0.0462 | 0.0442
Tast 0.0422 | 0.0462 | 0.0458 | 0.0444
005 |05 | 025 | 035 | 045 ([ 04005 | 04365 | 04252 | 04405
0002 | 007 | 0175 | oars [0 0576 03814 | 0.5750 | 0.3500
PR S O D D I 0.3946 | 0.4126 | 0.4214 | 0.4126
Tast 0.3812 | 0.4140 | 0.4134 | 0.4108
o o o Joaz e [ 09071 02310 02354 | 02236
0 o oas|ozs oz ([ 096500955 | 0.9757 | 09816
0 oo 005 (03 0s | 05177 | 5:3387 | 0.3590 | 09478
005 [0z 03 [0 o5 [ 04050 05054 0.4908 | 050
o lo |o o2 |05 E::tt giggii ggggi 8:2232 82?(2);
o Jo o Joss Joss [ 020404608 | 04462 | 04676
o Jo Jozs [oxs o5 [N 5395 057 05578 [ 05710
0 Joax| 0z [0z o2 [T 218102365 | 02300 | 02390
0 los | 012 |0z |0z |10 01630 01775 | 01831 | 01755
010125 | 0125 | 0425 | 0125 [ 00071 01050 0,106 | 01018
0125 | 0425 | 0125 | 025 | 025 ([ o6 Toime 000 o8
o o o for Jos fP 0250 09798 | 09700 | 0978
o lo lo o2 |o7 E;":tt 8;3(1)2 35333 8:;;1(1)3 8?388
o Jor o Jos oo [ 07e56 05014 [ 07553 | 08010
o Jor oz oa Joa [ 04550 [0.4976 | 0.4769 | 04575
0 loos |02 o4 [oa [T 04512 05165 | 04052 | 05166
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Table B.100. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0436 | 0.0488 | 0.0484 | 0.0488
Last 0.0528 | 0.0500 | 0.0470 | 0.0504
005 015 | 025 | 035 | 045 [ 05301 | 0,524 | 05718 | 0536
0 |02 |00 |07 | oars [ 001 04556 [ 0475 | 04552
- - ) ) |t 0.4600 | 0.4828 | 0.4968 | 0.4828
Last 0.5084 | 0.5204 | 0.5310 | 0.5220
0 0 0 0.125 | 0.25 Elaftt 83251)8 ggggi 8:;212 83(?(1)2
0 o o o2 e | 05574 | 0.3610 | 0.3508 | 0.3655
0 oo 005 (03 |03 | 04258 | 0.4504 | 04157 | 0.8
005 [0z 03 [0 o5 [ 05528 | 05920 | 05552 | 05085
o o Jo Jox o5 05756 0,674 | 0.6710 | 06750
o o Jo Joss [oss [T 05527 | 05606 | 0.5524 | 05725
o Jo Jox Jozs [as [ 06726 0,681 0.6652 | 0.685%
0 o 02 [0z 0 [ 35700 09797 | 09704 | 59556
0 oz 0|01 025 [T 02150 09151 05216 | 09150
00125 | 0425 | 0125 | 025 [ 01700 | 0.1038 | 0.1087 | 0.17%0
0125 | 0125 | 0.025 | 025 | 025 {1 o158 01550 01407 | 0.16%
o Jo o o e [ 05258 | 0.327% | 05206 | 0.9964
o o |o |o2 |o7 E;":tt ggg?g 8225 822?; 8335
o Jor Jor Jos [os [ 05014 | 0:8944 | 0.5500 | 0.9051
o o1 Jos o aa [ 05060 0592 | 05745 05087
o Joos (o2 o aa [ 06305 06371 [ 06175 | 56466
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Table B.101. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0456 | 0.0442 | 0.0444 | 0.0442
Last 0.0464 | 0.0464 | 0.0456 | 0.0446
O KN e e e s
O e e ey
- - ) ) |t 0.7292 | 0.7538 | 0.7652 | 0.7533
Last 07872 | 0.7960 | 0.8084 | 0.7962
0 o o |ois 0z [ 05751 05252 05131 | 05218
0 o Jos|ox oz (T 0605106756 0,615 | 0.65%6
o Joos [oos o3 o3 (T sraToras [ose [ 0TS
005 [02 |03 |04 |05 [T o807 | 0.9994 | 05552 | 55030
o o oo Toz fes o 05447 | 0.9458 | 09343 | 05406
o o oo Toss Joss [ 05618 | 0.8608 | 05470 | 072
o o oz [0 [os [ 0100 | 0.0575 | 0.9208 | 0.0102
0 [o12s |02 025 025 [T 05152 05510 05358 | 05518
0 0125 0120125 025 [ 4117 | 0.4125 04174 06207
0 |oa2s] 0125 | 0125 | 025 | T o191 To.1864 | 0.159 |0 1o9¢
0425 | 0125 | 0125 | 025 | 025 |1 02758 | 0.2766 | 0.2648 | 09503
o lo lo o1 |03 E:;tt 8?328 ggg;g gigggi gggég
0 0 0 02 |07 E;":tt 83223 88;?; gigggi 8322?&
o Jor Jor Jos Joo [I 39026 | 0.0952 09011 | 0.09%6
o Jo1 Jos Joa [oa [P 05080 | 0.8955 | 05755 | 05773
o Joos [o2 [oa [oa [ 39210 0.0250 T 0.9006 | 0.0252
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Table B.102. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
o 1o o 1. First 0.0522 | 0.0512 | 0.0514 | 0.0512
Tast 0.0512 | 0.0512 | 0.0496 | 0.0488
005 [015 025 035 | 045 [[ 0308 | 0-10% | 0-To25 | 0.A1TS
0002|0075 |07 | 075 [ 0315 03115 | 03515 | 03451
T o o o o 0.3501 | 0.3714 | 0.3800 | 0.3714
Tast 0.4032 | 0.4090 | 0.4156 | 0.4270
o o Jo Jois|ozs [ o317 02160 | 02197 | 02108
0 o Joaz 02 o [P o-3505 | 02807 | 0-2700 | 0:2800
0 oo 005 |03 |03 (I 0327003265 034 | 0.5276
005 |02 |03 |04 |05 (I -1 01530 04450 | 0.4538
o o o Jox o5 (B 5316 05374 0352 | 05352
o o o o foss [T O-4160 0-1154 | 01031 0.4202
o Jo oz [ozs [os [ OE516 | 05381 | 05510 T 05301
0 Jo12 |02 025 025 [ 020602171 oat6t 02272
0 |02 | 025 | 0azs | 025 [T 01804 0 1650 01672 | 0.1656
0 0425 0125 | 0125 | 0125 (1 0105000968 00970 01065
0125 | 0425 | 0125 | 025 | 025 (11 136001208 | 01276 | 01302
o o |o |o1 |03 E:;tt 8;232 8:3382 gigigg 8:3151(1)3
o o o Joz lor (= 06016 07020 | 0.7048 | 5.7068
o Jor o Jos oo [ 0751607595 | 07360 | 07608
0 o1 los Joa foa [P O-1500 | 0-1576 | 0-4122 | 0.1503
o loos o2 Joa foa [T 01515 0175 0-1600 T 0,157
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Table B.103. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
1o o To 1o First 0.0168 | 0.0160 | 0.0481 | 0.0460
Tast 0.0446 | 0.0430 | 0.0470 | 0.0452
T e e e il
PR S O D D I 05580 | 05782 | 0.5830 | 0.5782
Tast 0.5624 | 0.5800 | 0.5992 | 0.5098
0 0 0 0.125 | 0.25 Elaftt ggggi 828?2 giggig 838?3
0 o J0125 025 025 |1 o33 038 | 0-3812 T 0.3902
0 oo 005 |03 |03 (I 0425 | 0-1658 | 0.46% | 0.1721
005 |02 |03 |04 |05 (I 0653 | 0-6536| 06540 0,601
o o o Jox o5 (B O |00 07318 074
o Jo o Joss [oss [ 5012 06175 | 0000 06238
o Jo oz [ozs [os [ 07Ty 07876 | 071 T 071G
0 o1z 025 |02 |0 [T 03082 05170 03780 | 03231
0 |02 | 025 | 0azs | 025 [T 2510 02350 | 02171 | 02551
0 0125|0125 | 0125 | 0125 |1 T2 [ 0TTI0 01152 | 0125
0125 | 0125 | 0125 | 025 | 025 [Ft 1707 0T 176 0T
o o |o |o1 |03 E:;tt gigﬁé 822% 8:2232 83232
o lo lo o2 |o7 E;":tt 82233 8:88411;1 8:3322 83851;61
o Jor Jor oo Jos [ 5212 09531 00260 T 0.0351
o Jor Jos Joa Jou [T 05262 06165 T0.6580 | 06516
o loos o2 Joa foa [T 06762 | 0 6951 | 0,671 0-7006
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Table B.104. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 20

i i 113 L4 s Standardized | JT MJT | SJT Alvo
) ; ; ) ) First 0.0514 | 0.0490 | 0.0490 | 0.0490
Last 0.0496 | 0.0468 | 0.0454 | 0.0498
o o o v [T o e
A e —
- - - ) . 0.8278 | 0.8488 | 0.8542 | 0.8488
Last 0.8368 | 0.8524 | 0.8654 | 0.8674
0 0 0 0.125 | 0.25 Elarsstt gigggg 8:23;21 8:?322 8:28%
0 o o o2 e | 07008 | 0.734 | 07034 07285
0005 o0 |03 o3 07870 05018 | 07554 | 0500
005 |02 03 04 |05 g G595 09955 | 0.9%04 | 5.9%0%
o Jo o Jo s [ 0958 | 0,965 | 0.0628 | 09701
o Jo o Joss o [ 05050 | 0,008 | 0.8940 | 09155
o Jo Jox Jozs [as [ 0576 09745 | 0.9684 | 0,976
0 lows|ozs [0 e [N 0559006118 | 0,600 0.6906
0 oz 0|01 025 [T 04496 04558 | 0.4615 | 04505
00125 | 0425 | 0125 | 025 [ 01804 | 0.1547 01064 | 01955
0125 | 0125 | 0425 | 025 | 025 |1 o001 [ 5305403060 03715
o o |o |o1 |03 E:;tt 82232 82223 8:2222 82??2
o o |o |o2 |o7 E;":tt 83822 ggggg 8:33;1),3 gggig
o Jo1r Jor Jos ae [ 39075 | 0,098 | 0.0080 | 0.9087
o lor oz [oa o [ O 9Ts1 09565 | 0,977 | 5,950
0 loos [0z [oa o [ER 09 09185 | 0.0388 | 0,958
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Table B.105. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0474 | 0.0482 | 0.0490 | 0.0482
Last 0.0478 | 0.0460 | 0.0482 | 0.0466
o [ 0w v 0w [ o e T
O 3 e e
- - ) ) |t 0.4120 | 0.4346 | 0.4490 | 0.4346
Last 0.4104 | 0.4324 | 0.4588 | 0.4624
0 0 0 0.125 | 0.25 Elaftt ggggg 8:3332 8:;212 8:333;1
0 o o o2 e | 9014 | 0.31107 03084 | 03178
0005 o0 |03 o3 03128 03590 T0.5502 | 0.3606
005 [0z 03 [0 o5 [ 04528 | 0,497 | 05000 | 0505
o o Jo Jox o5 05528 | 05988 | 05934 | 0.6045
o Jo o Joss o [ 04850 | 0,477 | 0.4658 | 0.4534
o Jo Jox Jozs [as [ 05847 | 0,598 0,508 | 0.6080
0 loaz oz [0z [0z [ 39307 09551 | 09564 | 07663
0 0125 |0z | 0125 | n2p [ 01700 01810 0,192 | 01964
00125 | 0425 | 0125 | 025 [ 01052 |0 1020 T0.1067 | 0.1750
0125 | 0.125 | 0125 | 025 | 025 |1t G2 o146 |0 Taae | 015
o Jo o o e [ 09560 | 0.2688 | 05756 | 0752
o o |o |o2 |o7 E;":tt 8:;;122 8;;;8 8:;223 8;;:138
o Jor Jor Jos [os [ 05086 | 0:829% | 0.8076 | 0.550
o Joi Jos Joa Jou [ o785 | 0.4950 | 0 4572 | 05034
o loos [0z [oa [oa [ 05280 | 05400 | 05288 | 05462
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Table B.106. Normal, 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0434 | 0.0460 | 0.0500 | 0.0460
Last 0.0508 | 0.0474 | 0.0494 | 0.0468
N O N T e S
O e e e
- - ) ) |t 0.6044 | 0.6300 | 0.6422 | 0.6300
Last 0.6146 | 0.6292 | 0.6440 | 0.6484
0 0 0 0.125 | 0.25 Elaftt 8:3223 8:2322 8:%881 8:3333
0 o Jos|ox oz (T 04276 04574 01535 | 0.41%4
o Joos [oos o3 o3 (T o520 0550 | 05202 [ 55553
005 [02 |03 |04 |05 [T 06545 | 0.7008 | 0.6926 | 57058
o o oo Toz fes o 07995 | 0.8046 | 07984 | 05052
o o oo Toss Joss [T 06658 | 0.6868 | 06597 | 06578
o o Joz Jozs o5 [ 07787 07900 07588 | 07900
0 [o12s |02 025 025 [T 03122 03156 03176 | 0.3550
0 [ 0125|0125 | 025 025 [T 32530 [ 0.2604 To.3064 07708
0 |oa2s] 0125 | 0125 | 025 | T 1290 T0.1240 [ 0. 1286 |08
0425 | 0125 | 0125 | 025 | 025 |1 01660 | 0185 | 0.1753 | 01574
o o oo Jor fes 09669 | 0.99%% | 09853 | 03953
o o o Joz lor (= G911 09314 [ 5.9510 | 5,954
o Jor Jor Jos Joo [I 9552 | 0.0565 | 0.9488 | 0.06T0
o Jor Jos Joa Joa [ 07060 | 07250 [ 0.7074 | 07302
o Joos [o2 [oa [oa [ 0710 07566 07357 | 07582
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Table B.107. Exponential, 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0502 | 0.0480 | 0.0490 | 0.0480
Last 0.0516 | 0.0518 | 0.0520 | 0.0512
T KN e ) e et
O 3 e e N
- - ) ) |t 0.8332 | 0.9038 | 0.9068 | 0.0038
Last 0.8894 | 0.9022 | 0.9096 | 0.0044
0 0 0 0.125 | 0.25 Elaftt 8:2338 gggéé 8:2255;2 8221161
0o ooz e 0774 [ 07525 | 07588 | 07504
0 |oos o5 |03 |03 (T 05387 | 03508 | 0.8365 | 05510
005 |02 |03 o4 |05 9814 | 0.9640 | 0.0566 | 0.9645
0 0 0 025 | 0.5 E::tt 83;33 83223 8:323421 8322913
o o To Joss [oss [T 0938 | 0,941 | 0.0504 | 09444
o o Tox oz [os [T 085 | 00556 | 09804 | 00557
0 [o12s |02 025 025 [T 06376 | 0.6440 | 0.6570 | 0.6605
0 0125 |0z | 0125 | n2p [ 00014 | 0,457 05104 0505
00125 | 0425 | 0125 | 025 [ 02106 03115 09146 | 0.3158
0125 | 0125 | 0.025 | 025 | 025 {1 03118 03440 05346 | 0.3600
o Jo o o e e 07183 [0 T70 | 0G0
o o |o |o2 |o7 E;":tt ggggg 88332 8:3323 ggggi
o Jor Jor Jos [os [ 9985 |0.0956 |0 9081 | 0.0902
o Jo1 Jos Joa [oa [P 0557 | 0.0575 | 0.0458 | 0.9605
o Joos [o2 [oa [oa [ o086 | 0,967 | 0.9602 | 09755
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Table B.108. T with 3 d.f., 5 Treatments - 1 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
1o o To 1o First 0.0500 | 0.0474 | 0.0450 | 0.0474
Tast 0.0522 | 0.0196 | 0.0452 | 0.0472
005 015 025 035|045 [E 1561 01037 | 01518 | 0.5058
0 |00z 0075 | 0175 | 0ars [ 153101300 | 0.4336 | 0.4167
PR S O D D I 0.4676 | 0.4858 | 0.5001 | 0.4858
Tast 0.4784 | 0.4836 | 0.4966 | 0.5018
o o o Joaz e [T 03540 02508 02574 0273
0 o Joaz 02 o [P 3215 03306 | 05190 T 03418
0 oo 005 |03 |03 (I 03585 | 0-1032 | 0-3805 | 04116
005 |02 |03 |04 |05 (I o-5600 05655 05570 T 05728
o o |o |o2 |05 E::tt 8:2222 ggggg gigigg ggggg
o To o Joas [oss [ 506 05328 | 0417 | 05178
o o Joos oo o5 [ 0610 06871 06135 0,656
0 |01z |025 025 | 025 | 03621 02672 02650 | 02604
DR va0iz | 02016 52107 03118
0 0125 | 0125 | 025 | 0125 [FI TT16 | 0-T136 | 0-1170 T 01259
0125 | 0125 | 0125 | 025 | 025 |1 L1801 | 010z 01623
o o o Jor Jos [E O-3006 | 0-3084 | 0-3078 | 03114
o o o Joz lor (= Ts01 05508 [ 0.5920 | 08776
o Jor Jor oo Jos [ 08112 056T1| 08151 05608
o Jo1 Jos Joa [ou [P 05546 | 05654 05596 | 05744
o loos o2 Joa foa [T e e
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Table B.109. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0524 | 0.0508 | 0.0520 | 0.0508
Last 0.0578 | 0.0496 | 0.0532 | 0.0506
005 |05 | 025 | 035 | 045 ([ 02701 02705 | 09674 09755
0002 | 007 | 0175 | oars [0 o101 09367 | 09370 | 02666
- - ) ) |t 0.2496 | 0.2652 | 0.2636 | 0.2652
Last 0.2664 | 0.2682 | 0.2668 | 0.2734
0 0 0 0.125 | 0.25 Elaftt 81251)2 giggg 8:1232 81222
0 o oas|ozs oz ([ 01055 | 01854 01838 | 0102
0 005 005 |03 |03 ([ 09250 09510 09265 | 09504
005 02 03 o4 |05 |1 506 03070 05085 | 55756
o Jo o Jo s [ 05568 03570 0,340 | 5.3604
o Jo o Joss o [ 09576 019038 | 0.9815 | 0.50%
o Jo Jox Jozs [as [ 05658 T0.5700 | 0.3650 | 0.7
0 lows|ozs [0 e [N 1600 01670 0.1608 | 0.7
0 los | 012 |0z |0z |10 01388 01570 01402 | 01450
010125 | 0125 | 0425 | 0125 [ 0847 | 5.082 | 0.0550 | 0.0054
0125 | 0125 | 0425 | 025 | 025 |1 1757 51050 T 0.T030 | 01785
o o |o |o1 |03 E:;tt giggg gigi 81523 81222
o |o lo |o2 lor E;":tt 8:3;22 gégig 8:33?2 8:;?33
o Jor o Jos oo [ 0555 05514 0,598 | 05508
o Jo1 o3 [0 [oa [T 0373103792 03112 | 0.330
0 loos [0z [oa o [ER 0331103300 | 03220 | 03454
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Table B.110. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 10

i i 113 L4 s Standardized | JT MJT SJT Alvo
1o o To 1o First 0.0511 | 0.0542 | 0.0518 | 0.0512
Tast 0.0554 | 0.0520 | 0.0522 | 0.0522
005 |05 025 035 | 045 (1 o-5050 | 0-1906 | 04810 T 05001
0 oo | oors | 0ars | oars [T o400 01351 01370 T 0.4161
PR S O D D I 0.4010 | 0.4212 | 0.4310 | 0.4212
Tast 0.4222 | 0.4288 | 0.4344 | 0.4304
o lo o Jomws|oss [ 02637 | 02552 | 09568 | 02672
0 o Joaz 02 o [P 3560 03810 | 03106 03558
0 oo 005 |03 |03 (I 03032 | 0-3050 | 08752 | 04018
005 |02 |03 |04 |05 (I O-5660 05535 | 05350 | 05664
o o |o |o2 |05 E::tt 82?32 ggéig 8:23% ggégg
o Jo o Joss Joss [ 5050 0515 0-5006 | 05224
o Jo oz [ozs [os [ o-6302 | 06230 | 0-6081 | 0.6362
0 o1z 025 |02 |0 [T 3860 02757 | 03721 | 02588
0 |02 | 025 | 0azs | 025 [T 2530 02100 | 02166 T 02351
0 0125|0125 | 0125 | 0125 |1 OTT7 015 | 0 1184 | 01254
0125 | 0425 | 0125 | 025 | 025 (11 16T o160 0176 0175
o o o Jor Jos [E 3030 03031 03048 T 03150
o o |o |o2 |o7 E;":tt S:Zgj 8;23421 8:223 8??33
o Jor Jor Jos oo [N O-S106 | 05214 07062 T 08316
0 o1 los Joa foa [P 5550 05881 05310 0722
o loos [0z Joa foa [P 570 05775 | o g6 T 08901
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Table B.111. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0532 | 0.0488 | 0.0492 | 0.0488
Last 0.0510 | 0.0464 | 0.0456 | 0.0484
005 |05 025 035 | 045 | 09120 09167 | 0.9185 | 57754
0 |00 | 007 | 075 | 0ars [T 1081 01007 | 0.1975 | 5.2072
- - - ) . 0.1044 | 0.2094 | 0.2174 | 0.2004
Last 0.2042 | 0.2086 | 0.2130 | 0.2164
0 0 0 0.125 | 0.25 E:SS: 8132(2) giggg 8:1312 8:12({32
0 o o o2 e | 0157 01557 0156 | 01508
0005 o0 |03 o3 185 | 0,177 |0 1724 | 0.190%
005 [0z 03 [0 o5 [ 0959009356 | 0.9354 | 55650
o Jo o Jo s [ 0570109586 | 0.9684 | 0.5502
o Jo o Jos e [ 0o 09580 | 0.7790 | 0.3316
o Jo Jox Jozs [as [ 5891 09840 | 0,970 | 57858
0 loaz oz [0z [0z [ 0T 0136 0130 0148
0 oz 0|01 025 [T 01036 01058 01064 [ 01115
00125 | 0425 | 0125 | 025 [ G072 00738 00726 | 0.0554
0125 | 0125 | 0425 | 025 | 025 |1 01005 00077 | 5.0908 | 5.0908
o o |o |o1 |03 E:;tt giﬁﬁ 8:123; 8:13(1)421 81?32
o o |o |o2 |o7 E;":tt ggggg 8357;22 8:2;%‘1 833132
o Jo1r Jor Jos ae [ 0255 00550 | 0.4006 | 0.4566
o lor oz [oa o [ o155 05107 | 09387 | 59503
0 loos [0z [oa o [ER 09595 05108 | 09108 | 0.9576
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Table B.112. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0566 | 0.0508 | 0.0498 | 0.0508
Last 0.0558 | 0.0534 | 0.0463 | 0.0506
005|015 025 |05 | 045 | o314z [ 03252 [ 03176 [ 0305
o oo 0075 | oars | o [1 05726 [ 0282 [ 02700 [ 00888
0 0 0 0 0.5 First 0.3088 | 0.3254 | 0.3338 | 0.3254
Last 0.3118 | 0.3240 | 0.3236 | 0.3368
o o Jo Jons o [ oT81z (0.7 [o.rroe o8
o o om0z o [T 0559 [ 03331 [ 0.2302 [ 0.2358
o Joos oo [os fos | 03655 [ o714 | 09500 | 05762
00 02 (03 [0 |05 | 03730 [ 03796 [ 53610 [ 03840
o o o Joxs jos (o 04518 [ 0.4201 4200 [ 0.4551
o o oo Jos o [ o3i57 (03514 [ 03282 [ 03604
o o Joz [ [os [T 0157 [ 04518 [0.4156 [0.018
o o1 |03 [025 [0s [T o183 [0.1877 [ 0.1798 [ 0.1888
o 0125 | 0125 [ 0125 [ 025 [T o-T58 [ o-1507 | 01os4 [ 0154
0 012 0125 | 0125 | 025 | T 0006z [0.001¢ | 00012 [ 00578
0125 | 0125 | 0125 | 025|025 |1 01126 [0.1136 [ 0.1076 [0.0140
o o o e fos 02198 02161 | 0.2078 [ 0.2258
o o |o |o2 |o7 E;":tt 8223; 828?2 8:22:132 gggig
o Jo1 Jor oo Jos [ 06458 [ 06701 [ 0.5161 [ 0.60%8
o o1 Jos ou ou [F 03622 [ 03890 [ 0.367 [ 0.3008
o oo o2 Joa foa [ 03518 [0:3910 [ 0:3696 [ 0.3980
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Table B.113. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; . ) First 0.0508 | 0.0524 | 0.0530 | 0.0524
Last 0.0542 | 0.0530 | 0.0540 | 0.0526
T N s e s
R e e s i
- - - ) | 0.5000 | 0.5294 | 0.5410 | 0.5204
Last 0.5064 | 0.5260 | 0.5298 | 0.5332
0 0 0 0.125 | 0.25 Elarsstt 8:;?28 gigggi gigig 8:3323
0 o Joaz 02 o [P 0125204345 | 0-4020 | 0-450
0 oo 005 (03 0s | 07004528 | 04544 | 54558
005 02 03 o4 |05 |1 0 6558 |0.6620| 0 6355 | 0.6740
o o o Joxs o5 |pm 07091 0701|0695 | 07300
o Jo o Joss fess [En 058710 6144 05852 0,625
o Jo Jozs [oxs o5 [N 0731 07308 07082 | 07614
0 Joazs |02 |02 |0 [T 03365 | 0.3362 | 03171 | 03458
0 |0z 012|012 | 025 [T 031102856 | 0-2iso T 02568
0 0125 025 | 0425 | 025 [T 04101376 | 01312 | 01450
0125 | 0425 | 0125 | 025 | 025 (11 o150 ToTs6t o716 01956
o o |o |o1 |03 E:;tt gggég 82228 8:2?% 83?23
o oo Jer jor o O S471 05185 | 05511 | 05676
o Jor o Jos oo [ 05001 | 09022 | 05751 | 09785
o Jor Jos Joa Jou [T 0515006650 0.6268 | 0.6708
o loos [0z Joa foa [P 0 6530 0.6960°| 0 6550 | 07065
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Table B.114. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0504 | 0.0510 | 0.0502 | 0.0510
Last 0.0518 | 0.0514 | 0.0488 | 0.0508
O e e =
- - ) ) |t 0.2438 | 0.2608 | 0.2604 | 0.2608
Last 0.2482 | 0.2552 | 0.2548 | 0.2706
0 0 0 0.125 | 0.25 Elaftt Sjﬁﬁi 8:1123 8:1;132 81?22
0o ooz e 0T8T 01896 | 0.1705 | 01988
0 |oos o5 |03 |03 (T 1955 | 0.2096 T 01972 | 0.2050
005 |02 |03 |04 |05 (I 09728 | 0.9760 | 03612 | 02555
o o Jo Jox o5 I 03188 |0.327 | 03170 05581
o o Jo Joss [oss [T 09548 | 0.9714 | 0.3578 | 09556
o o Tox oz [os [T 05568 | 0.3986 | 0.3162 | 0.5
o lows|ozs [0z |0z |1 01558 | 0.1540 |0 1482 | 016
0 o[ 0125 025|025 [ 0178 01256 [ 0.1257 | 01516
0| 0125 | 025 | 025 | 0125 {1 30000 | 0.0575 | 0,084 | 0.0856
0125 | 0125 | 0.025 | 025 | 025 {1 o101 | 0.1071 | 0.004¢ | 0.1000
o lo lo o1 |03 E:;tt 8:1223 giggg giiggi 812(75161
o o |o |o2 |o7 E;":tt 8:3;23 8:%22 8:3?32 823523
o Jor Jor Jos Joo [I 04546 |'0.4960 | 0.4688 | 05052
o o1 Jos o aa [ 09700 | 0.2914 | 0.3768 | 05008
o Joos [o2 [oa [oa [ 05086 | 0.3115 | 03066 | 0.9265
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Table B.115. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0506 | 0.0502 | 0.0452 | 0.0502
Last 0.0530 | 0.0534 | 0.0486 | 0.0504
T o o o e s
O e e e e
- - - ) [t 0.3608 | 0.3874 | 0.3862 | 0.3374
Last 0.3654 | 0.3826 | 0.3824 | 0.3890
o o o [ons[oss [ U0 oo O [0
N o527 [0:2698 [0.3572 [ 02771
0 oo 005 03 0s (i 03918 [ 03062 [ 0.2922 [ 03114
005 |02 03 |04 |05 [y 04000 | 04260 | 0424 [ 0.0
o o o Jon fos | 04515 [ 05018 | 0.4825 [ 0.5051
o o To Jom [oss [ 03808 "0.4008 [ 03822 [0.4114
o To Jox Jox o [ 0.4528 [ 05168 [ 0.4978 [ 05758
o o1 025 [0 [0 [ U0 oo [ OoTe [0
o 0125 | 0125 [ 0125 [ 025 [T O Te6s oI [0 Tr [0 Tres
0012 | 0125 | 0125 | 025 | T 010058 | 0.1046 | 0.1056 | 0.1008
0125 | 0125 | 0125 | 025|025 |1 T3 [0 | 0155 0138
R oomSs [ oz9si [ 000 | 0311
o o o e for e 016638 [ 0/6891 [ 0.6716 [ 0.69%0
o Jo1 Jor oo Jos [ 07052 [0.7398 | 0.710% 07480
o Jor o Joa foa [ 7 [0t [ O [ 055
o oos o2 ou [oa [I B[O EE [0 BR 0
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Table B.116. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0522 | 0.0516 | 0.0520 | 0.0516
Last 0.0550 | 0.0538 | 0.0536 | 0.0504
005|015 025 |05 | 045 | 016650 [ 0/6850 [ 0.6578 [ 0.898
o oo 0075 | oars | o [1 05756 [ 0589z [ 05608 [0.50%
0 0 0 0 0.5 First 0.5748 | 0.6140 | 0.6256 | 0.6140
Last 0.5744 | 0.6078 | 0.6100 | 0.6212
o o Jo Jons o [ 03651 [ 03768 [ 53500 [ 03870
o o om0z o [T 04730 [0.4892 [ 5.4638 [0.4976
o Joos oo [os fos | 05382 [ 05601 | 05316 | 05658
00 02 (03 [0 |05 | 07336 [0.7350 [ 0.7071 [0.7076
o oo Jex fos o014 [ 08222 [0.7906 [ 08770
o To oo Jos Jos [ 016600 | 0:6898 36576 [ 0:7080
o To Jox Jox o [ 0026 [ 08176 [0.7981 [ 08770
o o1 |03 [025 [0s [T 03721 [0:3900 [ 53736 [ 03070
o 0125 | 0125 [ 0125 [ 025 [T 05790 [ 03910 [ 0.2781 [ 0:2954
001z | 0125 | 01z | 0125 | o136 [0.1378 01358 [ 01478
0125 | 0125 | 0125 | 025|025 | 0190002068 | 0.19% | 02002
o o o e fos 0-4215 "0.4305 | 04285 [ 0.4180
o o |o |o2 |o7 E;":tt 82323 88122 8:2823 83122
o Jo1 Jor oo Jos [ 09350 [0.9178 [5.9291 [ 09518
o o1 Jos ou ou [F 07046 [0-73¢ [0.7010 [ 0:7388
o Joos [o2 Joa foa [ o518 [orror [o.raes [0t
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Table B.117. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
PR P D P D T 0.0508 | 0.0508 | 0.0528 | 0.0508
Tast 0.0548 | 0.0532 | 0.0538 | 0.0516
T e
PR S O D D I 0.2782 | 0.3020 | 0.3072 | 0.3020
Tast 0.2840 | 0.2992 | 0.2988 | 0.3044
0 0 0 0.125 | 0.25 Elaftt 812?7); gigig giiggé 812;3
0 o oas|ozs oz ([ 0301002135 | 01981 | 02160
0 oo 005 (03 0s | 05396 |0 9158 | 0930 | 02654
005 02 03 o4 |05 |1 0591 0535 |0 220|095
o o |o |o2 |05 E::tt 8?;:1;21 82223 8:2%2 gggig
o Jo o Joss (o [ 05038 03760 | 0.9950 | 0.5764
o Jo Jox Jozs [as [ 05575 03056 | 0.5848 | 0.3906
0 Joax| 0z [0z o2 [T 01645 |07 01668 | 01540
0 los | 012 |0z |0z |10 01338 01400 | 01396 | 01505
010125 | 0125 | 0425 | 0125 [ 00848 | 5.0836 | 0.0576 | 0.0054
0125 | 0125 | 0425 | 025 | 025 |1 01058 51056 | 0.T088 | 01150
o lo lo o1 |03 E:;tt giggg 3131,2 giﬁgi 8;318
o o o Joz lor (= 05104 [ 05587 | 05194 | 0545%
o Jo1r Jor Jos ae [ 05578 05804 05519 | 0595
o lor oz [oa o [ 0370603362 | 03758 | 0302
0o loos [0z [oa [oa [T 03308 | 0-3471 | 0-3260 | 03468
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Table B.118. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
o 1o o 1. First 0.0130 | 0.0464 | 0.0194 | 0.0464
Tast 0.0556 | 0.0516 | 0.0514 | 0.0518
A e e
) [ e e
T o o o o 0.3338 | 0.3564 | 0.3662 | 0.3561
Tast 0.3896 | 0.3910 | 0.4040 | 0.4094
o o Jo Jois|ozs [ 7575 02205 | 0-3256 | 0240
0 o Joaz 02 o [P 3605 | 02676 | 03552 T 02676
0 oo [005 (03 o3 |1 031703202 | 03136 | 03318
005 (02 o3 foa fos [ 4150557 | 0-4H1 | 0.4556
o o o Jox o5 [P 5236 054 | 05158 T 0.5200
o Jo o Joss fess [En 0407 0-117 | 0-1o56 T 0.4210
o Jo Jox oz [os [ 5531 05376 | 0-5338 T 0412
0 Jo12 |02 025 025 [ 3186 02168 | 0-2088 T 02274
0 |02 | 025 | 0azs | 025 [T 01710 01687 | 01686 T 01780
0 0125 025 | 0425 | 025 [T 01081 01021 | 01056 | 01120
0125 | 0125 | 0125 | 025 | 025 [ 01271057 0 Toes | 0 1280
o o |o |o1 |03 E:;tt 8;;22 ggggg 8:3?32 8§§§§
o lo lo o2 |o7 E;":tt ggggg 8?32 giggg 8%2
0o Jor Jor fos [os [ 0TI 07618 | 0Tass 07708
0 o1 los Joa foa [P O-1300 | 0-1156 | 01526 | 0.1551
o loos [0z Joa foa [P o766 0-1778 | 0-4606 | 0.4708
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Table B.119. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
1o o To 1o First 0.0166 | 0.0182 | 0.0492 | 0.0452
Tast 0.0506 | 0.0496 | 0.0526 | 0.0484
005 |05 025 035 | 045 (1 o701 | 06052 | 06510 T 0.7060
0 oo | oors | 0ars | oars [T 613206112 0 o8 06152
PR S O D D I 0.5138 | 0.5830 | 0.5904 | 0.5830
Tast 0.6222 | 0.6314 | 0.6470 | 0.6368
o o o Joaz e [T 03016 03014 | 03831 | 03076
0 o Joaz 02 o [P 5036 0-1058 | 0.4722 | 0.51%3
0 oo 005 |03 |03 (I 5ot 05776 05506 | 05886
005 |02 |03 |04 |05 (I 076307634 0710 07668
o o |o |o2 |05 E::tt gggﬁ ggggg 8:;&’1;‘1 82322
o To o Joas [oss [ 071307272 | 07030 T 07318
o Jo oz [ozs [os [ g5 | 05286 | 013 032
0 o1z 025 |02 |0 [T O-1016-| 0-3056 | 0 3852 01002
0 |02 | 025 | 0azs | 025 [T 3155 03128 | 03201 | 03266
0 0125 025 | 0425 | 025 [T 01481 [0 1434 | 01448 T 0155
0125 | 0125 | 0125 | 025 | 025 [ 03290 027002100 07250
o o |o |o1 |03 E:;tt 83?32 Sjﬁgi 8;1;13 8:322
o o |o |o2 |o7 E;":tt 82212 ggggé 8:3?22 8333;1
o Jor o Jos oo [ 05512 | 09550 | 00106 | 0.0%02
0 o1 los Joa foa [P 716 072 | 07207 | 07156
o loos o2 Joa foa [T 761 07031 07690 T 07576
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Table B.120. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
; ) ; ) ) First 0.0478 | 0.0538 | 0.0560 | 0.0538
Last 0.0564 | 0.0538 | 0.0528 | 0.0536
O e e 3= e
- - ) ) |t 0.2512 | 0.2704 | 0.2776 | 0.2704
Last 0.2076 | 0.3008 | 0.3046 | 0.3048
0 0 0 0.125 | 0.25 Elaftt 8121512 gi;gé 8??3 81233
0o ooz e 32790 | 5.200 | 0.2030 | 07205
0005 o0 |03 o3 Gomi 0107 0908 | 03102
005 |02 |03 o4 |05 05301 | 0.3365 | 03340 | 03401
o o Jo Jox o5 I 01016 | 0.4045 | 0.3956 T 0.4167
o o Jo Joss [oss [T 05150 | 0:5151 | 0.5038 | 03702
o o Tox oz [os [T 03017 | 5.3920 | 0.3000 | 09048
0 o 02 [0z 0 [ 1817 | 0.1704 | 0.1798 | 01585
0 o[ 0125 025|025 [ 01467 0,148 | 01446 | 015
0| 0125 | 025 | 025 | 0125 {1 0055 | 0.0950 0,008 | 0.10%6
0125 | 0125 | 0.025 | 025 | 025 {1 01080 | 0.108% | 0.1076 | 01158
o o |o |o1 |03 E:;tt gégii géggi 8:;322 giggg
o o o Joz lor (= 05166 [ 05572 | 05544 | 05640
o Jor Jor Jos [os [ 05064 | 0597 | 0.5512 | 0.605%
o o1 Jos o aa [ 05186 | 0.3518 | 0.3598 | 09538
o Joos (o2 o aa [ 05500 | 0.361 | 03574 03694
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Table B.121. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0554 | 0.0500 | 0.0514 | 0.0500
Last 0.0538 | 0.0492 | 0.0492 | 0.0494
005 |05 025 035 | 045 | 05 0458 [ 0.4 | 0455
0 |00 | 007 | 075 | 0ars [T 05507 | 0.3620 | 0.3578 | 09775
- - ) ) |t 0.4004 | 0.4354 | 0.4424 | 0.4354
Last 0.4128 | 0.4308 | 0.4420 | 0.4476
0 0 0 0.125 | 0.25 Elarsstt 8:;2;2 8:;3;3 8:3322 8:32%
0 o o o 0n e 39007 09044 | 09538 | 03018
0005 o0 |03 o3 03315 03101 [0.5258 | 0.3538
005 [0z 03 [0 o5 [ 811 | .4904 | 0.1856 05073
o Jo o Jo s [ 05565 | 05752 05636 | 05054
o Jo o Joss (o [ 04534 | 0,467 | 04496 | 00755
o Jo Jox Jozs [as [ 05554 | 05924 | 05708 | 05054
0 o 02 [0z 0 [ 9506 09354 | 0998 | 02416
0 0125 |0z | 0125 | n2p [ 01756 | 0.1770 | 01506 | 0188
00125 | 0425 | 0125 | 025 [ 3007100976 | 0.0050 | 0.0066
0125 | 0.125 | 0125 | 025 | 025 |1t 01350 01318 [ 0.0316 | 01403
o Jo o o e [ 09734 | 0.2506 | 03516 | 02861
o o |o |o2 |o7 E;":tt 8:;:1;;2 8;?132 8:;15112 8?2??
o Jor Jor Jos [os [ 07068 | 0.8124 | 07586 | 0750
o Jo1 Jos Joa [ou [P 04567 | 05094 0.4504 | 05158
o Joos (o2 o aa [ O5TiS 0554 05007 | 05364
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Table B.122. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0524 | 0.0524 | 0.0504 | 0.0524
Last 0.0556 | 0.0530 | 0.0526 | 0.0526
o K R e ) e e
O e e e
- - ) ) |t 0.6544 | 0.6796 | 0.6854 | 0.6796
Last 0.6624 | 0.6316 | 0.6950 | 0.6952
0 0 0 0.125 | 0.25 E:SS: S:g?j giﬁgi 8:333;1 8:;1;%;1
0 o oas|ozs oz ([ 05590 05648 | 05552 | 05768
0 oo 005 (03 0s | 06358 | 0,663 | 0.6204 | 0.65
005 02 03 o4 |05 |1 05700 05148 07070 | 052
o o o Jox o5 [ 5726 05757 | 0,558 | 0.8550
o Jo o Joss o [ 07 Toree [0 0776
o Jo Jox Jozs [as [ 05770 05814 | 0.5678 | 08958
0 Joazs |02 |02 |0 [T 0457 04415 04311 | 04575
0 los | 012 |0z |0z |10 05200 03596 | 0 340803456
0 0425 0125 | 0125 | 0125 [T 01544 0155 [ 01546 | 01548
0125 | 0425 | 0125 | 025 | 025 ([ 918 o925 [0 7158 57308
o o o Jor jes o 0407005004 | 05032 | 05240
o |o lo |o2 lor E;":tt ggggg 8821112 8:3?22 83223
o Jor o Jos oo [ A
o o1 o3 o oa [ 07805 07083 | 07780 | 08106
0 loos |02 o4 [oa [T 05295 05201 | 0503 | 05106
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Table B.123. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ; ; ) ) First 0.0513 | 0.0533 | 0.0533 | 0.0533
Last 0.0532 | 0.0494 | 0.0500 | 0.0536
N N 2 N R s s e
O e e =
- - - ) . 0.2020 | 0.3100 | 0.3182 | 0.3100
Last 0.3024 | 0.3110 | 0.3188 | 0.3208
0 0 0 0.125 | 0.25 Elaftt ggg; gi;gg giﬁi 81;(;3
0 o oas|ozs oz ([ 09256 | 02306 | 03544 | 02300
0 oo 005 (03 0s | 9578 09600 | 0,950 | 0.97%5
005 02 03 o4 |05 |1 03605 | 0.3895 | 03816 0.309%
o o o Jox o5 [P 0235 0427 |03 | 04455
o To o Jom o 5 0316203155 | 0.5575 | 0366
o o Jozs oz fos [ 04305 0408 | 04378 | 0458
0 Joazs |02 |02 |0 [T 07750 01500 | 01502 | 01565
0 |0z 012|012 | 025 [T 01456 01506 | 01551 | 01550
010125 | 0125 | 0425 | 0125 [ 55596 00584 | 0.0502 | 5.0806
0125 | 0425 | 0125 | 025 | 025 ([ 0107 01056 01095 | 01154
o o o Jor jes o 9002 09078 | 09080 | 02760
o oo Jer jor o 05512 05065 | 05054 | 0.6085
o Jor o Jos oo [ 0 64000 6605 |0 6416 | 0.669%
o Jo1 Jos Joa [ou [P 05726 | 0.5750 | 0.3645 | 0.3894
o loos [0z Joa foa [P 0375603022 | 03854 | 04060
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Table B.124. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
PR P D P D T 0.0512 | 0.0508 | 0.0526 | 0.0508
Tast 0.0506 | 0.0536 | 0.0530 | 0.0508
N N [ e S
N R e e A
T o o o o 0.4536 | 0.4520 | 0.4930 | 0.4820
Tast 0.4478 | 0.4856 | 0.4816 | 0.4918
0 0 0 0.125 | 0.25 E:SS: 8:;322 83283 8;;;3 83282
0o joas|ozs o (T 03006 | 0.3260 | 03100 T 03572
0 oo 005 (03 0s | 0556 | 0.3812 | 0.9572 | 0.9064
005 02 03 o4 |05 |1 5301 05708 0,558 | 05700
o o |o |o2 |05 E::tt 82?33 8:2233 8:233? 82222
o Jo o Joss (o [ 0755 T 05TS [ 04884 05750
o Jo Jox Jozs [as [ 05071 06408 | 0.6758 | 06468
0 Joax| 0z [0z o2 [T 0261 02695 | 02458 | 02730
0 [0z |0z | oz |05 [T 01062 | 02164 0515 | 02154
010125 | 0125 | 0425 | 0125 [ 0088 | 0.1070 | 0.1050 | 01770
0125 | 0425 | 0125 | 025 | 025 ([ 06 01546 o516 o654
o lo lo o1 |03 E:;tt 8;?2(2) 828(2);1 8:3333 8383:
o lo lo o2 |o7 E;":tt 8;?22 823(1);1 8:21(13421 82351;61
o Jor o Jos oo [ 05346 05550 |0 574 | 08716
o lor oz [oa o [ 05095 05348 | 05112 | 0537
0o loos [0z [oa [oa [T 05531 05058 | 0.5608 | 0,506
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Table B.125. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0430 | 0.0414 | 0.0453 | 0.0414
Last 0.0438 | 0.0490 | 0.0430 | 0.0436
N N T e
oo o o [ oo o
- - - ) |t 0.7084 | 0.7452 | 0.7532 | 0.7452
Last 07090 | 0.7472 | 0.7518 | 0.7500
0 0 0 0.125 | 0.25 Elarsstt 8:32251 8:288;1 gjgéi 8:?8%
0 o Jos|ox oz (T 3590 (o8 [osTe [0ne
o Joos [oos o3 o3 (T 56540 T 0904 [0 6588 [ 00076
005 [02 |03 |04 |05 [T 05440 | 0.8540 | 05784 | 05652
o o oo Toz fes o 08057 | 0.9130 | 0994 | 09754
o o oo Toss Joss [T 07963 | 0.8294 | 07950 | 016
o o Joz Jozs o5 [ G012 00150 05072 | 0.0224
0 [o12s |02 025 025 [T o166 | 04981 [0.75 | 05074
0 [ 0125|0125 | 025 025 [T 03588 03706 T0.5757 | 0.35%6
0| 0125 | 025 | 025 | 0125 {1 ST oo o166 [0
0125 | 0125 | 0.025 | 025 | 025 {1 09646 | 02855 | 03502 | 02736
o lo lo o1 |03 E:;tt 8?12132 ggigg giggii giiig
o o o Joz lor (= 35700 09746 5,960 | 0.9758
o Jor Jor Jos Joo [I G081 0.0556 |0 9542 | 0.0008
o Jor Jos Joa Jou [T 05355 | 0.5571 05301 | 0.8676
o Joos [o2 [oa [oa [ 055001 0.5560 |0 5545 | 0.8900
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Table B.126. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
e o e 1. 0.0508 | 0.0542 | 0.0542 | 0.0512
Tast 0.0468 | 0.0568 | 0.0540 | 0.0540
N N [ = e e i
R T e i it
PR S O D D I 0.3390 | 03672 | 03724 | 0.3672
Tast 0.3384 | 03744 | 0.3728 | 0.3792
o o o Joaz e [T 01871 0:2064 | 0-1956 T 02118
0 o J0125 025 025 |1 02576 02560 | 02115 02587
0 Joos 005 o3 |0z [E 02751 0 3002 | 62061 03162
005 (02 o3 |oa fos [P 05056 01208 5121 0-1356
o o o Jexs fos [P 01530 1501 5-1668 | 0-1071
o To o Joas [oss [ O-3655 | 03031 03670 | 01008
o o Jozs oz fos [ 77111 o508 o-1s61 05112
0 o1z 025 |02 |0 [T 1776 o195 5 150002030
D o116 o605~ oIa5 01651
0 0125 | 0125 | 025 | 0125 [FI 0 5585 |0.0058|0.0005 | 00008
0125 | 0125 | 0125 | 025 | 025 |1 Tt 61306 5 1216 01579
o o o Jo1 o3 | arse| 02580 o372 0310
o |o lo |o2 lor E;":tt 833?? ggggg 8:2?28 822;2
0o Jor Jor fos [os [ O-g68e | 07082 | 06806 T 09110
0 Jo1 Jos |oa |oq | o311 01727 5 3900 0-1158
0o loos |02 o4 Joa [I 1150 0-1io7 | 0-1236 T 0.ES 16
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Table B.127. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
; ) ; ) ) First 0.0516 | 0.0528 | 0.0506 | 0.0528
Last 0.0434 | 0.0508 | 0.0484 | 0.0498
N K o e e A
O e e e
- - - ) |t 0.4270 | 0.4474 | 0.4582 | 0.4474
Last 0.4614 | 0.4948 | 0.5090 | 0.5096
0 0 0 0.125 | 0.25 Elaftt 8:;2;3 ggggg 8:3228 8%2
0o ooz e 0512 05151 05287 | 0.510
0 |oos o5 |03 |03 (T 0572 |0 4054 [ 0.3540 | 04058
005 |02 |03 o4 |05 05285 | 05504 | 0.5500 | 05644
0 o o lozs o5 [ 6190 | 0.6540 0,649 | 0.6655
o o To Jos [oss [T 04990 | 0.5286 | 05107 | 0:53%0
o o Tox oz [os [T 35190 06530 T0.6167 | 06552
0 o 02 [0z 0 [ 09350 | 0:5650 | 0.2610 | 0.966%
0 o[ 0125 025|025 [ 1007 | 0.2086 | 02174 | 02765
0 Joazs ] 01z | 012 | 025 | 51000 T 51068 51696 | 01038
0125 | 0125 | 0.025 | 025 | 025 {1 o198 | 0.1454 | 0190 | 5155
o o Jo Jor Jos pE 02545 | 0.5084 | 09058 | 54130
o o |o |o2 |o7 E;":tt 8;322 8:;232 gigggg ggg?g
o Jor Jor Jos Joo [I O5ios 05750 05500 | 0.8706
o o1 Jos o aa [ 05317 [ 05722 | 0.5578 | 05814
o Joos (o2 o aa [ 05574 [ 0:5928 | 05774 | 05078

303




Table B.128. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0476 | 0.0466 | 0.0460 | 0.0466
Last 0.0438 | 0.0482 | 0.0480 | 0.0480
o [ 0w v 0w [T onh G
O ) e ) e g
- - ) ) |t 0.6780 | 0.7010 | 0.7042 | 0.7010
Last 0.7350 | 0.7630 | 0.7728 | 0.7678
0 0 0 0.125 | 0.25 Elaftt ij;‘;’i géﬁg 8:;13;;1 8:;‘1&28
0 o o o 0n e 6007 | 5.6302 | 0.6050 | 0.6355
0 |oos o5 |03 |03 (T 05726 | 0.6081 06771 | 07018
005 [0z 03 [0 o5 [ 05741 | 05537 | 0.5588 | 05538
oo o Jo s 9080019906 | 0.9715 | 5,094
o Jo o Joss (o [ 05218 | 05448 | 05777 | 05508
o Jo Jox Jozs [as [ 39207 | 0.9572 | 0.9166 | 0.9506
0 o 02 [0z 0 [ 04607 04094 04584 | 55060
0 0125 |0z | 0125 | n2p [ 05180 | 5.5750 | 0.3527 | 0.3004
0 0125|0125 | 025 | 025 |4 01563 0,167 | 0 1674 | 01765
0125 | 0.125 | 0125 | 025 | 025 |1t Totet [ 05718 03664 0775
o o Jo Jor Jos p 05380 | 05614 | 0.5514 | 05658
o o |o |o2 |o7 E;":tt 83%2 ggggg 8:3?22 ggggg
o Jor Jor Jos [os [ o8t | 0,090 | 0.0576 | 0.9004
o Jor fos Joa [oa [ 05555 | 0.8708 | 0.5506 | 05762
o Joos (o2 o aa [ 05701 | 0:8935 | 05784 | 0507
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Table B.129. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
) ; ; ) ) First 0.0542 | 0.0502 | 0.0476 | 0.0502
Last 0.0450 | 0.0474 | 0.0462 | 0.0483
T N e s e
e
- - - ) [t 0.3212 | 0.3300 | 0.3398 | 0.3300
Last 0.3484 | 0.3748 | 0.3832 | 0.3770
o o o [ons[oss [ SIS0 oo [ 0zie [0
N 05381 [0:3620 [0.2500 [ 03671
0 o5 oo |03 o3 | oa7a1 [o970 T 02951 [ 03050
005 |02 03 |04 |05 03956 | 04207 | 04001 [ 020
o o Jo Joxs o5 (T 04721 [ 0500 [0:5002 [ 05100
o o o Jos o [ 03655 [ 0396 [ 03854 | 0.4065
o o oz Jox [os [P 04700 [ 0.4560 [ 3.4898 [ 05088
o o1 025 [0 [0 [ I o2 om0
o o 0125|0125 025 [F0 B[O [OFR O
0012 | 0125 | 0125 | 025 | T 00852 | 0.0047 | G005 | 00058
0125 | 0125 | 0125 | 025|025 |1 OLI218 0.1296 01260 [ 0.3
R 755 [0 2tdd | 03400 | 03151
o o o e for e 016507 [ 0/6851 | 0.68¢2 [ 0.6802
o Jo1 Jor oo Jos [ 016918 07255 07088 07308
o o1 Jos Jou oa [T 03958 [0.4316 [ 04776 [0.0520
o oos o2 ou [oa [I IR [0 o o
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Table B.130. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0498 | 0.05 | 0.0482 | 0.05
Last 0.0512 | 0.0516 | 0.05 | 0.0502
005 [015 025|035 |05 |1 05304 | 05412 | 05318 | 05468
o [ooes oo |0ars | 0srs [T 04678 | 0.4756 | 0.465 | 0.4538
- - ) ) |t 0.493 | 0.5272 | 0.5316 | 0.5272
Last 0.5266 | 0.544 | 0.5522 | 0.5496
0 0 0 0.125 | 0.25 Elaftt 83(732421 gggii 8;324 83223
0o Joaz oz o [ 0567 03716 0552 | 03738
0 005 oo |03 03 o110 4258 T 0.405% | 04254
005 [02 |03 |04 |05 [T o594 | 06132 | 09988 | 56712
o o oo ez jes I o677 | 0702 | 06575 | 57058
o o Jo Jos oz [T 056 | 05856 | 05566 | 0559
o o Joz Jozs o5 [ 508 | 07162 | 0.6065 | 0.7208
0 [o12s |02 025 025 [T 0202 02986 09570 | 0.5074
0 0125 0120125 025 [ 09205 09262 [0.9773 | 0.7
00125 | 0425 | 0125 | 025 [ 01728 [0 1162 0116 | 01218
0425 | 0125 | 0125 | 025 | 025 |1 o151 | 0.15% | 0.1462 | 01556
o o Jo Jor Jos pE o925 | 03562 | 03812 | 0882
o lo lo o2 |o7 E;":tt 8:22;12 8257)36 8:2?(1)(23 SSZ?Z
o Jor Jor Jos Joo [I 35072 0,006 | 05896 | 0.01%3
o Jo1 Jos Joa [oa [P 0305 | 06115 05568 | 06152
o Joos lo2 [oa [oa [P 6311 0,653 0 6201 | 0.6538
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Table B.131. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; ) ) First 0.0500 | 0.0506 | 0.0510 | 0.0506
Last 0.0514 | 0.0524 | 0.0482 | 0.0522
005 015 [025 035 |04 |1 0561005678 | 05408 | 0574
0002 | 007 | 0175 | oars [0 07000 | 07954 | 07758 | 07066
- - - ) . 0.7558 | 0.7922 | 0.8024 | 0.7922
Last 0.7978 | 0.8144 | 0.8218 | 0.8302
0 0 0 0.125 | 0.25 Elarsstt 8:2222 8:22?2 8:242132 8:?222
0o joas|ozs o (T 06632 |0 6595 | 0.6508 | 0,655
0 oo 005 (03 0s | o710 07560 | 07385 | 07eTs
005 02 03 o4 |05 |1 05004 | 05008 | 05834 | 09014
o o Jo Joxs o5 [ 09502 | 09595 | 0.9402 | 09554
o To o Jom o 5 05665 | 05540 | 05595 | 05575
o Jo Jozs [oxs o5 [N 09555 09572 | 09482 | 09505
0 Joax| 0z [0z o2 [T 05398 0551 | 05365 | 05558
0 [0z |0z | oz |05 [T 01201 | 0-4252 | 0-4250 | 04351
0 0425 0125 | 0125 | 0125 [T T84 01990 01975 | 51988
0125 | 0125 | 0125 | 025 | 025 |1 9566 02045 [0 2701 52056
o o o Jor jes o 0503206068 | 05090 | 06150
0 0 0 0.2 |07 E;":tt 8323(2) 88232 8:32?2 ggggi
o Jo1r Jor Jos ae [ 09055 | 09061 | 09025 | 0907
o Jor Jos Joa Jou [T 05552 08991 05747 | 05968
0 loos |02 o4 [oa [T 09700 0.9268 | 09064 | 0.0312

307




Table B.132. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
o 1o o 1. First 0.0500 | 0.0482 | 0.0478 | 0.0182
Tast 0.0476 | 0.0510 | 0.0472 | 0.0470
oo o o o [ow [T o
R
T o o o o 0.3652 | 0.3930 | 0.3914 | 0.3930
Tast 0.3980 | 0.4066 | 0.4074 | 0.4110
o o Jo Jois|ozs [ 3160 02210 | 02150 T 02526
0 o Joaz 02 o [P 02671 02776 | 02650 | 02812
0 oo 005 |03 |03 (I 03758 | 0.325 | 0 3004 0.3304
005 |02 |03 |04 |05 (I 015560175 04635 T 0.4762
o o o Jox o5 (B o526 05386 | 0-5262 | 05454
o o o Toss Jos [ o256 01107 | 01152 T 0.4151
o Jo oz [ozs [os [ 5306 05546 | 05101 | 05651
0 o1z 025 |02 |0 [T 09310 0257 | 09322 | 02301
0 |02 | 025 | 0azs | 025 [T 1750 079 | 0-T758 01708
0 0425 0125 | 0125 | 0125 (1 00098 01006 | 01002 | 01055
0125 | 0125 | 0125 | 025 | 025 [ o Tas LT 0132 012
o o |o |o1 |03 E:;tt 8:;232 8:3%8 8:3% 8;?:2
o o |o |o2 |o7 E;":tt ggggg 8?8(1)2 8:332@ 8?383
0o Jor Jor fos [os [ 7a06 07732 | 0512 0778
0 o1 los Joa foa [P 0156 0-1655 | 0-1112 T 0.4700
o loos o2 Joa foa [T o771 01010 | 0-4715 T 0,190
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Table B.133. Normal, 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0522 | 0.0532 | 0.0528 | 0.0532
Last 0.0520 | 0.0508 | 0.0508 | 0.0522
005 | 015 025 |035 | 045 [0 e e N
0 | 0025 | 0075 | 0475 | 0375 [ 1768 05065 T0.5025 1 05168
0 0 0 0 0.5 First 0.5224 | 0.5488 | 0.5564 | 0.5488
Last 0.5214 | 0.5452 | 0.5620 | 0.5650
o o o Jois oz [ T30 T 03326 T 03302 03313
0 o Joxs ez o0z [ 3766 03316 05773 0-1070
0 Joos [0 o3 o3 [ o 010 0.4 60700
005 (02 |03 |04 |05 [t T6053 T 06300 0,652 0.6108
0o o o Jox os i 3 0T o0 0755
o To o Joas [oss [ 503306120 T 0.E895 1 0.6210
o o Joos oo o5 [ 0RO o7 0708
0 Joizs |0z 025 025 R T30 T 0300 030601 0311
0 [ 0125|0125 | 0125 | 025 [EE 03301 0.23%0 | 025%0 " 0818
0 | 0125 | 0125 | 0125 | 0125 [ 3113 [0t Toiise F otz
01616101670 0.1626 01700
o o o Jor fes [ 3363 T 03503 T 03581 03672
o o o Je2 o7 p 5650 05500 8921 0.8973
o o1 o1 Jos Jos [ 9106 T 09353 09771 0.9510
0 Jo1 Jos Joa oo R o184 06163 T 063051 06561
0 Joos Joz Joa o4 [EE o168 106711 065751 0.6803
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Table B.134. Exponential, 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
o 1o o 1. First 0.0192 | 0.0484 | 0.0176 | 0.0431
Tast 0.0476 | 0.0488 | 0.0518 | 0.0496
A e
) e e s
T o o o o 08158 | 0.8102 | 0.8481 | 0.8102
Tast 0.8244 | 0.8460 | 0.8572 | 0.8646
o lo o Jomws|oss [ 5656 05812 | 0-9600 T 05018
0 o ows|ozs o (I o-7oss | 07250 | 06002 T 07358
0 oo 005 |03 |03 (I 07723 [0 77 07602 | 05000
005 |02 |03 |04 |05 (I 0540|0980 09101 0.0352
o o o Jox o5 [P 09610 09650 | 0.0558 T 0.0672
o To o Joas [oss [ 05808 | 09020 | 05570 | 09008
o Jo oz [ozs [os [ 9552 | 09616 00510 0.0650
0 o1z 025 |02 |0 [T 05506 0-5656 | 0-g558 T 08511
0 |02 | 025 | 0azs | 025 [T o535 | 0-1550 | 04632 0.1682
0 0125|0125 | 025 | 0125 [0 01578 01930 | 01053 | 0.107%
0125 | 0425 | 0125 | 025 | 025 (11 092103080 | 0-2920 T 05018
o lo lo o1 |03 E:;tt 82222 ggggg giggég 82222
o o |o |o2 |o7 E;":tt gggég giggjg 8:3332 ggggg
0o Jor Jor fos [os [ 0907209075 | 09970 | 09080
o o1 Jos Joa foa [P 05071 | 09151 00052 | 0:0258
o loos [0z Joa foa [P 09500 00378 | 09351 | 09131
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Table B.135. T with 3 d.f., 5 Treatments - 2 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0506 | 0.0460 | 0.0470 | 0.0460
Last 0.0502 | 0.0476 | 0.0470 | 0.0478
005|015 025 | 035 |05 [ 01200 | 0,440 | 04575 | 0.460%
0 |00 | 007 | 075 | 0ars [T 0555 | 0.3754 | 0.3750 | 03870
- - ) ) |t 0.4022 | 0.4208 | 0.4242 | 0.4208
Last 0.4014 | 0.4170 | 0.4328 | 0.4366
0 0 0 0.125 | 0.25 E:SS: 8;;?2 8:;;1411421 giggéi 8;3;;
0o ooz e 09801 0508 | 0.5006 | 0.5122
0005 o0 |03 o3 05286 03437 | 03305 | 03578
005 |02 |03 o4 |05 0735 | 0,505 | 0500 | 05214
o Jo o Jo s [ 05708 | 05942 | 0.5556 | 0.6054
o Jo o Joss (o [ 04354 | 0,455 | 04454 | 04698
o o Tox oz [os [T 05158 | 05708 | 0.5666 | 05505
0 loaz oz [0z [0z [ 09265 05400 05005 05480
0 0125 |0z | 0125 | n2p [ 0776 01840 01907 | 51964
00125 | 0425 | 0125 | 025 [ 0088 | 0.1014 01082 | 01765
0125 | 0125 | 0425 | 025 | 025 |1 01378 |0 1i22 01500 | 01508
o Jo o o e e 09597 | 0.2504 | 05776 | 09852
o o |o |o2 |o7 E;":tt 8%2 35?33 8:?23? 8:;?12
o Jor Jor Jos [os [ 07828 | 0:8012 | 07550 | 05763
o Jo1 Jos Joa [ou [P 04678 | 0.4555 | 0.4508 | 0.4085
o Joos (o2 o aa [ 04007 05137 | 0.5056 | 05954
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Table B.136. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 10

0 i 3 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0550 | 0.0514 | 0.0452 | 0.0514

Last 0.0530 | 0.0468 | 0.0454 | 0.0462
TR O U R s i
Tomsoms o o [po— o e e o
) - - ) [ 0.2186 | 0.2230 | 0.2274 | 0.2230

Last 0.2524 | 0.2446 | 0.2458 | 0.2494
o lo o |oms|om [ 0I5 | 0.1508 | 0.1426 | 0148
o o oo 0z | i[O TE [OTR [ORE
o005 oo |03 o3 O o166 [ 02082 [ 0.1964 [ 0:2008
005 (02 |03 o4 o5 [p 02900 | 02772 | 03698 | 03508
o o Jo Joxs fes (P AL
oo o Jos os (o o7 [ zees [ 03582 [0
o o oz Jox [os [P 05 030 |00 T 03s
o o5 025 [0 [0 |1 IR oI [0 o
o o5 0135 [ 0125 [ 025 [ 1 01297 | 01140 T 0.4 0.5
0 0125 0425 | 0425 | 02 [T 0052 [ 0,084 [ .0840 [ 0.0876
0125 | 0125 | 0125 | 025 | 025 [T 1072 [o.1020 | 00908 [ 00572
o |o lo |o1 o3 Eg:tt giiggg 81232 8:1?2: 812?2
o o Jo Joz a7 (P o1 [oss 0o oo
o Jor Jor oo Jos [ o [0 BE 0 [omm
o Jor o Joa Joa [ 07 [0Tor [0 [ 03608
o oo o2 Joa Joa [ RV [omEL[0r 0[Ot
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Table B.137. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 10

i i 113 L4 s Standardized | JT MJT SJT Alvo
- - - ) ) First 0.0538 | 0.0538 | 0.0570 | 0.0538
Last 0.0628 | 0.0566 | 0.0588 | 0.0560
T N N R e
O ) e e e
- - - ) [ 0.3284 | 0.3562 | 0.3606 | 0.3562
Last 0.3902 | 0.3796 | 0.3864 | 0.3876
o o o o e [ 9520 | 0:5676 | 0.3595 | 09595
0o o ooz e [0 5310 [ 55150 105008 | 05200
0 oo [00s (03 los |1 05708 03504 | 0.3558 | 5.3656
005 02 03 o4 o5 |1 OS5 04950 | 04745 | 5,500
o o |o |02 |05 Eg:: 8:;?22 8:;1?132 82§§§§ 8?222
o To o Joss Joss [ 04506 T 0.4516 | 04508 | 0457
o lo Jox oz [os [ 05508 05640 | 0.5408 | 0570
0 o1z 02 025 0 | 09720 | 5.5558 | 05458 | 09578
0 0125|0125 0425 | 025 | 2064 0155 | 01078 01952
0 0425 0125 | 0125 | 0125 ([ 01255 01130 01178 | 01154
0125 | 0425 | 0125 | 025 | 025 ([ 01595 01460 | 01446 | 01465
o o o Jor o3 [ 09767 | 0.2655 | 0.5616 | 09652
0 0 0 0.2 |07 Eg:tt 82;28 8:2222 gigigg 82322
o lor Jo1 fos Jos [T 07760 [0 7618 [ 07574 | 07702
R 0501004575 | 04680 | 5.4950
0 oo o2 o o 05358 | 0,519 | 0.4056 | 0531
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Table B.138. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0516 | 0.0502 | 0.0430 | 0.0502
Last 0.0578 | 0.0518 | 0.0502 | 0.0478
005 015 | 025 | 035 | 045 [ 02078 | 0.2048 | 0.19%6 | 02015
0 |00 | 007 | 075 | 0ars [T 1808 | 0.1712 01656 | 01658
- - ) ) |t 0.1752 | 0.1812 | 0.1840 | 0.1312
Last 0.2002 | 0.1918 | 0.1898 | 0.1900
0 0 0 0.125 | 0.25 Elaftt gﬁg 8:323 giggg 8152;1
0o ooz e 01526 | 0.1400 | 01578 | 01485
0 |oos o5 |03 |03 (T 01780 | 0,166 | 0.1618 | 0705
005 02 03 o4 |05 |4 02261 02118 | 02082 | 02708
o o |o |o2 |05 E::tt 8;332 ggggg 813??3 832(15623
o o Jo Joss [oss [T 02084 | 0.1964 | 01550 | 01978
o o Tox oz [os [T 09586 | 0.9522 | 03480 | 02530
o lows|ozs [0z |0z |1 0155 0125 [0 IS 01206
0 0125 |0z | 0125 | n2p [ 1066 | 0.1000 | 01004 | 01012
0| 0125 | 025 | 025 | 0125 {1 00701 00718 00750 | 0.0756
0125 | 0125 | 0.025 | 025 | 025 {1 00008 | 0.0856 | 00818 | 0.088%
o lo lo o1 |03 E:;tt 812(1)2 gggg giﬁgg gggg
o o Jo Jo2 Jor (i 05144 | 0.3555 | 0.3%62 | 0.9
o Jor Jor Jos [os [ 03000 | 0.3570 | 0.3665 | 0.3860
o o1 Jos o aa [ 02357 59147 | 02088 | 02130
o loos [0z [oa [oa [ 0558|0990 | 09165 | 0.9166
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Table B.139. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; ) ) First 0.0492 | 0.0504 | 0.0504 | 0.0504
Last 0.0458 | 0.0476 | 0.0520 | 0.0536
R -
- - - ) . 0.2314 | 0.2530 | 0.2560 | 0.2530
Last 0.2234 | 0.2374 | 0.2458 | 0.2608
0 0 0 0.125 | 0.25 E:SS: giiﬂg gigﬁ giggi 81233
0 o oas|ozs oz ([ 07752 01566 | 01810 0198
0 005 005 |03 |03 ([ 01098 09190 09701 [ 09276
005 02 03 o4 |05 |1 o851 03150 0.3130 | 5.3565
o o o Joxs o5 |pm 5267 03817 [0 3577 | 0.587
o Jo o Joss fess [En o514 09816 [ 0.9765 | 0.507
o Jo Jozs [oxs o5 [N 053 03407 05504 | 0.57%
0 Joax| 0z [0z o2 [T 0188 01520 | 01516 016
0 [0z |0z | oz |05 [T 01152 01242 01510 | 01355
0 0425 0125 | 0125 | 0125 [T 05745 00787 | 00812 | 5,080
0125 | 0125 | 0425 | 025 | 025 |1 00065 01008 | 0.1055 | 0.1050
o lo lo o1 |03 E:;tt gggg gigég 8:%;421 8122
o |o lo |o2 lor E;":tt 8:3332 8:1?23 gijgég ggfgg
o Jor o Jos oo [ 0106 05960 0,574 | 055
o Jo1 o3 [0 [oa [T 07712 02045 02010 | 03768
0 loos |02 o4 [oa [T 025103062 | 03006 | 0-5268
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Table B.140. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0530 | 0.0532 | 0.0526 | 0.0532
Last 0.0466 | 0.0498 | 0.0554 | 0.0532
N o e R e
R s | s
- - ) ) |t 0.3760 | 0.4158 | 0.4233 | 0.4158
Last 0.3740 | 0.4044 | 0.4268 | 0.4352
0 0 0 0.125 | 0.25 E:SS: ggggg 8;?22 8:;;?2 83322
0 o o o2 e | 05075 03247 [ 0.3145 | 03638
0 |oos o5 |03 |03 (T o315 0372 05617 | 04076
005 [0z 03 [0 o5 [ 05700 | 0:5256 | 05126 | 05565
o o Jo Jox o5 I 05707 05508 | 05522 | 0621
o o Jo Joss [oss [T 04644 | 0.4572 | 04516 | 05768
o o Tox oz [os [T 0572 | 0:895 | 0.5596 | .69
0 o 02 [0z 0 [ 35550 09716 [ 0.9710 | 5.9600
0 0125 |0z | 0125 | n2p [ 31991 05078 | 0.9150 | 5.519
0 0125|0125 | 025 | 025 |4 110 | 0.1158 |0 1152 | 0.1
0125 | 0.125 | 0125 | 025 | 025 |1t 01508 (01412 01412 0155
o Jo o o e [ 09577 | 02850 | 03584 03110
o o |o |o2 |o7 E;":tt gigggj 35325 8:%23 8?332
o o1 o1 o ae [ 07746 | 0.7908 | 07788 | 0.9
o o1 Jos o aa [ 04057 | 0518505068 | 05565
o Joos (o2 o aa [ 05276 05540 05375 | 05910
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Table B.141. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0454 | 0.0532 | 0.0510 | 0.0532
Last 0.0446 | 0.0442 | 0.0450 | 0.0518
005 | 015 | 025|035 |05 | 01925 | 09095 | 02194 | 0813
0 |00z | 0075 [ 0175 [ 075 [ T34 | 01863 | 01861 [ 01975
0 0 0 0 0.5 First 0.1908 | 0.2060 | 0.2070 | 0.2060
Last 0.1850 | 0.2006 | 0.2122 | 0.2188
0 0 0 0.125 | 0.25 Elaftt gﬁgg 8332 giggé 8332
0 o Jos|ox oz (T ST o 12e (0184 0156
0 oo 005 |03 |03 | T T 0I5 [oIe 0.7
005 |02 |03 |04 |05 (T 02095 | 0216 | 02284 | 09420
o o o foxs o5 02502 | 09635 | 02694 0 9586
o o o [om [om [ o199 | 0.9068 | 0.2082 | 02298
o o oz [0 [os [ 02410 | 0963 | 0.26%6 | 02794
0 Jo12s |0z [0z [0z [P 12210 1308 0134 | 0.1410
0 [o12s] 0125|0125 |05 [T o092 T.0904 0. 1012 [ 0.1084
00125 | 0425 | 0125 | 0125 |1 0638 0055 | 0.0703 T 0.0705
0425 | 0125 0125 | 025 | 025 | 00840 | 0.0994 | 5.0950 | 00018
o o Jo Jor Jos p 01264 | 0.1994 | 01440 | 0154
o o o for for [ o577 | 03575 | 09644 | 03592
o o1 o1 [os o5 [EE 05570 | 0.9860 | 0.3%02 | 06504
o Jo1r Jos Joa [ou [P 201003156 |0 211 | 0.255%
o Joos Jo2 Joa [oa [P 02528 T35 | 00408 | 09588
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Table B.142. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
) ; ; . ) First 0.0500 | 0.0500 | 0.0522 | 0.0500
Last 0.0524 | 0.0564 | 0.0534 | 0.0550
2 N N e e i
o oo oo o [ o
- - - ) [t 0.2624 | 0.2814 | 0.2842 | 0.2814
Last 0.2672 | 0.2778 | 0.2762 | 0.2934
o Jo o Joas|oas [T 01562 01702 | 01380 | 01725
0 o oas|ozs oz ([ 02004 | 02150 | 01048 | 0218%
0 005 005 |03 |03 ([ 39575 09368 |0 9914 | 59504
005 02 03 o4 |05 |1 05055 05276 | 0.3768 | 03454
0 0 0 025 | 0.5 E::tt ggggg ggggg 8:2232 83332
o To o Jom o 5 02555 | 0.3144 | 02046 0335
o Jo Jozs [oxs o5 [N 0356103540 | 0.3665 | 04092
0 Joax| 0z [0z o2 [T 1615 07760 01692 | 07796
0 |0z 012|012 | 025 [T 01354 01570 01304 | 01498
010125 | 0125 | 0425 | 0125 [ 05556 00587 | 0.0875 | 5,091
0125 | 0125 | 0125 | 025 | 025 |1 00972 01055 | 0.0996 | 0106
o lo lo o1 |03 E:;tt 81;22 81238 8&238 8;332
o |o lo |o2 lor E;":tt giggg 8:?322 8:?1332 ggégg
o Jor o Jos oo [ 0510605765 | 05455 0.6050
o Jo1 o3 [0 [oa [T 0313003340 | 05202 | 03460
0 loos |02 o4 [oa [T 0326103520 | 03356 | 05705
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Table B.143. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
o 1o o 1. First 0.0510 | 0.0538 | 0.0510 | 0.0538
Tast 0.0558 | 0.0554 | 0.0514 | 0.0544
005 |05 025 035 | 045 (1 O-5050 | 05286 | 0-5012 T 05401
0 |00z 0075 | 0175 | 0ars [ o506 | 0-1594 | 01102 T 0,818
PR S O D D I 0.1331 | 0.4770 | 0.4800 | 0.4770
Tast 0.4282 | 0.4656 | 0.4688 | 0.4938
O OO Y e At
O OO A [ e et
I N [ e i
005 |02 |03 |04 |05 (I 05801 05731 077 0602
o o |o |o2 |05 E::tt 8:2;33 82?53 8:2;132 gg%
o To o Joas [oss [ 05136 05135 04120 T 05706
o Jo oz [ozs [os [ 06100 0-6636 | 06336 10,6918
0 o1z 025 |02 |0 [T 2055 03115 | 0-297% | 03206
0 |02 | 025 | 0azs | 025 [T 2181 02356 | 0-2250 T 02168
0 0425 0125 | 0125 | 0125 (1 01188 | 0.210 | 0170 | 0.1200
0125 | 0425 | 0125 | 025 | 025 (11 TG 0T 01661 0180
o o o Jor Jos [E 03055 03316 0-3224 | 03400
o o |o |o2 |o7 E;":tt 82?233 8?233 8:;;83 gggig
0o Jor Jor fos [os [ 08180 05138 | 05006 | 0:8652
0 o1 los Joa foa [P 5581 05861 05550 06156
o loos o2 Joa foa [T o580 0604 | 0-5711 | 0.6351
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Table B.144. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 10, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0508 | 0.0528 | 0.0533 | 0.0528
Last 0.0542 | 0.0584 | 0.0570 | 0.0566
005 |05 | 025 | 035 | 045 ([ 09300 | 09318 | 099 | 02465
0002 | 007 | 0175 | oars [0 01035 02054 | 01046 | 02726
- - ) ) |t 0.2142 | 0.2264 | 0.2263 | 0.2264
Last 0.2072 | 0.2172 | 0.2192 | 0.2352
0 0 0 0.125 | 0.25 Elaftt ggig 8:1122 gigéi 8:1338
0 o oas|ozs oz ([ 01562 01692 01500 01720
0 005 005 |03 |03 ([ 01550 01006 | 01524 | 01974
005 02 03 o4 |05 |1 09368 | 09570 | 09455 | 09696
o o Jo Joxs o5 [ 0250102076 | 09835 | 03146
o Jo o Jos e [ 09201 0212509206 | 02522
o Jo Jox Jozs [as [ 0271102015 | 02556 | 03795
0 Joazs |02 |02 |0 [T 016 01500 0141|0161
0 [0z |0z | oz |05 [T 01235 01200 | 01264 | 01362
010125 | 0125 | 0425 | 0125 [ 35793 | 5,080 | 0.0756 | 00515
0125 | 0125 | 0125 | 025 | 025 |1 00576 00050 0.080% | 5.09%
o |o lo |o1 o3 E:;tt giﬁgg gigg; 8:51(7)8 8128(2)
o oo Jer jor o 0550003958 | 0.388 | 04100
o Jor o Jos oo [ 0470204360 | 04726 | 0.4600
o Jo1 o3 [0 [oa [T 02308 | 02492 | 02358 | 0264
o loos [0z Joa foa [P 0216002634 | 02490 | 02744
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Table B.145. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
PR P D P D T 0.0160 | 0.0445 | 0.0440 | 0.0448
Last 0.0470 | 0.0468 | 0.0468 | 0.0476
005|015 025 |05 | 045 | oai e oo [0.3756
00025 005 | 0475 | 0375 |7 |G oo o 0416
T o o o o 02944 | 0.3140 | 0.3216 | 0.3140
Last 03358 | 0.3562 | 0.3716 | 0.3636
o Jo Jo Jous ems [T O te0 01996 | 02007 [ 0200
o o oms oz o (O 750 (om0 | 0231 [ 07570
0 o5 Joos o3 |03 | Gons oo om0
005 |02 |03 Joa |05 |G o o |00
o oo o o5 o o675 04547 | 04516 [ 050
o o Jo Joss Joss |t ORE e ogron | 09060
oo Joxs o3 o5 |t O s o400 | 05000
o Joazs oz [0 [0z [T o 1958 02000 | 02004 [ 021
o J0as [0 | 012 [ 05 [HI O-1iss 01564 | 01656 [ 0.T088
0| 0425 | 0125 | 0125 | 0125 | i w00 [ oo
0125 | 0125 | 0125 | 025 | 025 |r o028 [ 0126 [ 01138 | 01156
0 o o Jor oz [ 02109248 | 0.9908 | 5.95%0
o o o Joz lor (= 0620 0,650 | 0.6585 | 0,672
o Jo1 Jo1 [os |06 [T\ Gogm 0T o 07
o Jor Jos Jor Joa [ 03952 [04r61 [ 04141 [0.430%
o Joos [0z Joa [ou [ 04758 [ 0.4506 | 0440 | 0.400%
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Table B.146. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ; ; ) ) First 0.0510 | 0.0474 | 0.0476 | 0.0474
Last 0.0434 | 0.0452 | 0.0474 | 0.0448
005 [015 025|035 |05 |1 o698 | 0.6414 | 06317 | 06598
o [ooes oo |0ars | 0srs [T 05434 | 0.55%5 | 05494 | 05738
- - ) ) |t 0.4770 | 0.5112 | 0.5206 | 0.5112
Last 0.5486 | 0.5780 | 0.6016 | 0.5974
0 0 0 0.125 | 0.25 Elaftt 83?182 82?;2 gigégg 833(1)3
0o ooz e 04172 04676 T0.1540 | 04756
o Joos [oos o3 o3 (T 05280 T 590 | 05588 | 05508
005 [02 |03 |04 |05 [T ovrosd | 07154 | 0.700 | 5ot
o o oo Toz fes o ovae0 | 07804 | 07728 | 57982
o o oo Toss Joss [T 06378 | 0.6560 | 06464 | 0770
o o Joz Jozs o5 [ 0775 07932 07556 | 0:50%6
0 o1 o2 [0z [0 [ 03580 | 03606 |0.5708 | 03718
0 [ 0125|0125 | 025 025 [T 02572 053716 02785 | 0.2760
00125 | 0425 | 0125 | 025 [ 01568 |0 1400 T0.1416 | 0.1456
0425 | 0125 | 0125 | 025 | 025 |1 01650 | 0.1965 | 0.1696 | 01996
o o Jo Jor Jos p 03012 |'0.413 | 04152 | 0282
o lo lo o2 |o7 E;":tt gggfg ggggg 8:3(1)?2 S:Sigj
o Jor Jor Jos Joo [I 39316 | 0.9101 09521 | 00162
o o Jos Joa [oa [ 36011 07138 [0.6088 | 07210
o Joos lo2 [oa [oa [P 07208 [ 0711 07240 | 07578
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Table B.147. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
1o o To 1o First 0.0478 | 0.0178 | 0.0476 | 0.0478
Tast 0.0466 | 0.0482 | 0.0502 | 0.0506
005 015 035 | 035 | 045 |1 e e e BT
0 | 0025 | 0075 | 0475 | 0375 | 3T G2io (o3t 0250
PR S O D D I 0.2256 | 0.2376 | 0.2416 | 0.2376
Tast 0.2552 | 0.2648 | 0.2790 | 0.2770
0 o Jo Jois|ozs [ TR AN AE o E
0 o Jos|ox oz (T 01854 | 0.1904 01078 | 0194
0 Joos 005 03 03 |4 AN
005 |02 03 04 |05 |1 3836 03000 53005 03112
o o o Jexs fos [P 03530 03710 0-3696 03536
o Jo o Joss [oss [ 0777 03025 | 03851 | 03018
o o Joos oo o5 [ o310 03592 | 0-3672 03656
0 |01z |025 025 | 025 | oTsir o618 o157 01650
D OT5Ti o125 T 0-Tiee 01538
0 0125 | 0125 | 025 | 0125 [FI 007850 07760 07860 0816
0125 | 0125 | 0125 | 025 | 025 [Ft 00082 | 00055 01030 T 0. 1046
o o |o |o1 |03 E:;tt 8122(2) 81675;2 8:13?3 812;8
o o |o |o2 |o7 E;":tt 8:3;?2 giigég géggg ggg;g
0o Jor Jor fos [os [ 5356 05816 05030 T 0.5670
0 o1 los Joa foa [P 385 03015 53002 03118
o loos o2 Joa foa [T 5080 0525 53 T5 105540
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Table B.148. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ; ) ) ] First 0.0498 | 0.0482 | 0.0440 | 0.0482
Last 0.0482 | 0.0496 | 0.0498 | 0.0484
N o e s e
O o e o e s e
) - ) ) N 0.3080 | 0.3392 | 0.3462 | 0.3392
Last 0.3484 | 0.3654 | 0.3634 | 0.3718
0 0 0 0.125 | 0.25 Elaftt 8;328 gé?gi géigi 8;?3
0 o Jos|ox oz (T 02550 02670 5.2545 |0 9680
0 oo 005 |03 |03 | 050k 005 [0 050
005 |02 |03 |04 |05 (T 04077 | 0.6275 | 0,429 | 04400
o o o foxs o5 | 0.4960 | 05162 | 05074 | 05983
o o o Joss [oss [0 0.405 | 0.4960 | 54050 | 0-6506
o o oz [0 [os [ o492 T 05214 [ 05108 | 05292
0 Jo12s |0z [0z [0z [P 02018 02188 02122 | 0.2770
0 [o12s] 0125|0125 |05 [T o152 1668 (o160 0T
00125 | 0425 | 0125 | 0125 |1 oot 000 o092 [ o10%s
0125 | 0125 | 0.125 | 025 | 025 {1 01306 | 0.12% | 01156 | 01315
o o o Jor fos o 02315 | 09965 | 0.2356 | 0 2594
o o o for for [ 06765 | .0961 | 06916 | 07064
o o1 o1 [os [os [ ora0d | 0740 | 0758 | 0758
o Jor Jos Joa Joa [ 0.4196 |0.4275 | 04080 | 065
o Joos Joz Joa Joa [ 06506 |74 [ 0.4588 |06
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Table B.149. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0530 | 0.0504 | 0.0512 | 0.0504
Last 0.0512 | 0.0530 | 0.0522 | 0.0518
005 015 | 025 035 | 045 [ o743 | 06810 | 06602 | 06028
0 |00z | 0075 [ 0175 [ 075 [ 05812 | 0.6020 | 55970 | 04098
0 0 0 0 0.5 First 0.5170 | 0.5610 | 0.5754 | 0.5610
Last 0.5826 | 0.6106 | 0.6208 | 0.6184
0 0 0 0.125 | 0.25 Elarsstt 8:3?32 8:2223 8:22?3 8:3;1?12
o o Joas|ox [0 (4 04294 T0.5028 | 0.4807 | 05140
o oo [oos [03 |03 |4 O 0578 0540 057
005 |02 |03 |04 |05 (T o734 | 07330 | 07152 | 0.74m
o o o foxs o5 | 07960 | 0.9088 | 07914 | 09152
o o o Joss [oss [0 05714 | 0e772 | 067|070
o o o2 [0z [os [ 012 [ o.8108 | 0o | 0.555%
0 Jo12s |0z [0z [0z [P 05894 | 0.9996 | 09848 | 04108
0 [o12s] 0125|0125 |05 [T 02916 [ 0.2958 | 0.2956 |0 300%
00125 | 0425 | 0125 | 0125 |1 0143 01465 T 01408 T 0.1465
0425 | 0125 | 0125 | 025 | 025 |1 o195 | 02110 | 01584 | 02178
o o oo Jor fes 0,413 | 0.358 | 0.427% | 0411
o o o ez jer (T 09900 | 09246 | 09184 | 05504
o o1 o1 [os [os [ 09564 | 09478 | 09944 | 09510
o Jor Jos Joa Joa [ orisa |07 [ oot |07
o Joos Joz Joa Joa [ oraee o798 [0 07778
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Table B.150. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 20

i L1 3 L4 15 Standardized | JT MJT SJT Alvo
e 1o o 1. First 0.0528 | 0.0522 | 0.0508 | 0.0522
Tast 0.0526 | 0.0536 | 0.0534 | 0.0508
005 015 025 035 | 045 [0 0372 02895 | 03854 | 029140
0 |00z | 0075 | 0475 | oars [ 3155 02500 | 03556 | 02508
T o e o | 0.2188 | 0.2650 | 0.2722 | 0.2650
Tast 0.2734 | 0.2884 | 0.2920 | 0.2094
o o lo Joaz e [T 157501696 |0 1630 01707
0 o oz o o [P 1061 02015 | 61976 | 0:2103
0 oo 005 |03 |03 [P 0261 02350 | 02208 | 02506
005 |02 |03 |01 |05 [E o-ario | 0-s260 | 0 3150 03308
o o o Jozs o5 [P o375 0-4008 | 0-3026 | 0.4016
o To o Joss [oss [ 09076 03150 03075 T 03178
o lo Jox [oz [os [ o371 01007 | 03850 T 0.1072
0 |01z |02 |02 |0 [T 1616 0715 | 01650 01758
0 |01z | 0azs | 0azs |05 [T o152 0381 01306 T 01100
0 10125 0125 | 0125 | 0125 [ 05508 |0 0565 | 0.0565 | 00075
0125 | 0125 | 0425 | 025 | 0.25 [ - TT07 01156 | 0-TT08 | 01107
o o |o |o1 |03 E:stt 81;3; gggg 81222 giggg
o o |o |o2 |o7 E::tt géﬂg 823(1)3 8:?33 8228?
o lor Jor fos [os [P o568 05807 | 05570 T 0.5900
0o o1 los Joa foa [P o305 05231 0-3008 | 03280
o loos o2 Joa foa [T o-s382 03565 | 0-3120 1 0.3600
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Table B.151. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT | SJT Alvo
) ; ; . ) First 0.0522 | 0.0512 | 0.0533 | 0.0512
Last 0.0556 | 0.0518 | 0.0572 | 0.0538
N o o e e e
O ) K e e e
- - - ) [t 0.3528 | 0.3794 | 0.3834 | 0.3794
Last 0.3346 | 0.3836 | 0.4048 | 0.41683
o Jo o Joas|oas [ 02155 09195 09146 09280
0 o o o2 e | 9810 | 0:5756 | 0.5672 | 09055
0005 o0 |03 o3 05110 | 0:3004 | 0.3070 | 03570
005 [0z 03 [0 o5 [ 451 |0.4574 | 04581 | 04580
oo o Jo s 05228 [ 05532 | 0528 | 05658
o o Jo Joss [oss [T 01043 | 0.4008 | 0.4050 | 0.4455
o Jo Jox Jozs [as [ 05214 [ 05522 | 05362 | 0568
0 lows|ozs [0 e [N 0o 09758 | 09958 | 09556
0 los | 012 |0z |0z |10 07758 [0 T75E 0184 | 01568
0 | 0125 | 0125 | 025 | 0125 [ o-1008 0004 T0.0975 | 01082
0125 | 0125 | 0425 | 025 | 025 |1 1500 |0 1296 T 01556 | 0.1500
o o |o |o1 |03 E:;tt gigiii gigiég gigﬁg 83238
0 0 0 0.2 |07 E;":tt 82822 ggggg 8:(75?12 ggggg
o Jo1r Jor Jos ae [ 07523 [ 0.7708 | 0.7562 | 05010
o lor oz [oa o [ 01350 0456 | 0.4595 | 0.4766
o Joos (o2 o aa [ 0730 0078 [ 0.4701 | 55106

327




Table B.152. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; ) ) First 0.0490 | 0.0462 | 0.0456 | 0.0462
Last 0.0500 | 0.0448 | 0.0502 | 0.0488
005 015 | 025 | 035 | 045 [ 07022 | 0.7052 | 0.6000 | 07358
0 |00 | 007 | 075 | 0ars [T 6264 | 0,670 | 0.6168 | 06554
- - - ) [t 05314 | 0.6226 | 0.6282 | 0.6226
Last 0.6264 | 0.6418 | 0.6638 | 0.6714
o Jo o Joazs e [ 0407 | 5.4028 | 0.397 | 0.3
0o ooz e 05057 | 0,5052 | 0.4554 | 0512
0 Joos foos o3 [os (I 05587 | 05958 | 0.5508 | 0.6301
005 |02 |03 o4 |05 07507 07484 | 07414 | 07564
o o Jo Jox o5 I 05208 | 0:8332 | 05134 | 05465
o o To Joss [oss [T 06002 | 0.7072 | 0.6002 | 07425
o o Tox oz [os [T 0550 | 0:8556 | 0.8252 | 0550
0 o1 o2 [0z [0 [ 03058 | 0.5924 | 0.3058 | 00222
0 o[ 0125 025|025 [ 9007 | 5:2980 | 05124 03155
0| 0125 | 025 | 025 | 0125 {1 01165 01308 01407 | 0.1528
0125 | 0.125 | 0125 | 025 | 025 |1t 09217 | 02108 | 03164 02570
o lo lo o1 |03 E:;tt 8:122;1 giiggi gijggi 8:3222
0 0 0 02 |07 E;":tt 83322 ggggg gigigg ggiég
o Jor Jor Jos [os [ o520 | 0,063 | 0.0534 | 0975
o Jo1 Jos Joa [ou [P 07508 | 0.7460 | 07555 | 07844
o Joos [o2 [oa [oa [ 07058 | 07945 | 0.7724 | 0.6290
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Table B.153. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 20, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
PR P D P D T 0.0520 | 0.0516 | 0.0510 | 0.0516
Tast 0.0530 | 0.0468 | 0.0482 | 0.0504
) [ e e A e
PR S O D D I 0.2778 | 0.2808 | 0.2928 | 0.2808
Tast 0.2884 | 0.2888 | 0.3004 | 0.3076
o Jo o Jous]oas [ 01830 | 0-1500 | 01846 01042
0 o oas|ozs oz ([ 09165 02156 | 09126 | 0.2900
0 oo [005 (03 o3 |1 35501 [0 9574|0936 | 0.9576
005 02 03 o4 |05 |1 05302 05315 05508 | 0359
o lo |o o2 |05 E::tt giigg 8:1823 851333 8:3322
o Jo o Jos e [ 0317505218 | 03764 | 03108
o lo Joz [ o5 [En 03065 | 0-4000 | 03056 | 04216
0 Joax| 0z [0z o2 [T 01688 01604 | 01651 | 01785
0 |0z 012|012 | 025 [T 01306 01382 | 01450 | 01498
010125 | 0125 | 0425 | 0125 [ 00866 | 0,084 0,058 | 0.0020
0125 | 0425 | 0125 | 025 | 025 ([ 1086 o104 01054 51159
o lo lo o1 |03 E:;tt 813?3 giggi 8:1333 8;322
o o |o |o2 |o7 E;":tt 8241122 gggig gigggg 82222
o Jor o Jos oo [ o580 50740 5801 | 06264
o Jo1 o3 [0 [oa [T 0335103304 | 03325 | 03612
0 loos |02 o4 [oa [T 03600 | 03592 | 03508 | 035148
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Table B.154. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
0 0 0 0 0 First 0.0500 | 0.0496 | 0.0462 | 0.0496
Last 0.0538 | 0.0504 | 0.0492 | 0.0496
005|015 025 |05 | 045 | 04506 "0.4606 04585 [ 0.4755
o o0 007 | 0175 | o [0 OB [0 000
0 0 0 0 0.5 First 0.3672 | 0.3806 | 0.3902 | 0.3806
Last 0.4524 | 0.4562 | 0.4644 | 0.4602
o o o [ons[oss [ AL
N o516 (03300 [ 53070 [ 03754
o Joos [oos [0 fos | 3728 [oaror 07 [ 03882
005 (02 |03 04 o5 | 05221 [ 0538 [ 0.5260 [ 05051
o o Jo Joxs fes (T 016150 [ 0.630 [ 0:6295 [ 0.6362
o o To Jom [oss [ 04556 [ 0.4968 04725 [ 0:5084
o To Jox Jox o [ 06170 [ 06244 [ 5:6166 [ 0:6560
o o1 025 [0 [0 [ UriTs [0 2i6T [ 0o m0 | 031
o 0125 | 0125 [ 0125 [ 025 [T 0193 [ 01985 | 0038 T 0.1984
0012 | 0125 | 0125 | 025 | T 0.1058 [ 0.10¢2 [ 5.7045 [ 0.108¢
0125 | 0125 | 0125 | 025|025 |1 O TS08 [01481 [ 011 [0S
N 078t [ 02067 | 03942 | 0964
o o o e for e 07770 [ 0.7888 [0.7918 [ 0,798
o Jo1 Jor oo Jos [ 0534 (05506 [ 08330 [ 08582
o o1 Jos ou ou [F ST
o oo o2 Joa foa [ 0550 [ 0,560 [ 5408 [ 0:5680
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Table B.155. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
1o o To 1o First 0.0181 | 0.0452 | 0.0452 | 0.0152
Tast 0.0536 | 0.0542 | 0.0562 | 0.0538
oo o o o [ow [ forvon o oo
O ) e i
PR S O D D I 0.5044 | 0.6256 | 0.6398 | 0.6256
Tast 0.7244 | 0.7416 | 0.7548 | 0.7482
0 0 0 0.125 | 0.25 E:SS: gﬁiggi gigig 8:2218 82222
0 o Joaz 02 o [P e85 | 0508 | 05620 0,552
0 |00 005 |03 |03 (I 06632 06508 | 0.6380 | 0,683
005 |02 |03 |04 |05 (I 0570558 | 05318 | 05554
o o |o |o2 |05 E::tt ggggg ggsl)ég 8:2222 83(1):132
o To o Joas [oss [ o7 07996 | 07750 | 08000
o Jo oz [ozs [os [ OoTTE 00152 | 0.0018 | 0.0158
0 o1z 025 |02 |0 [T 01580 0-1636 | 01586 | 0.472%
0 |02 | 025 | 0azs | 025 [T 03616 0 3601 | 03712 05771
0 0125|0125 | 025 | 0125 [0 01678 0168 01708 | 01716
0125 | 0425 | 0125 | 025 | 025 (11 0951502590 | 03502 | 02604
o o o Jor Jos [E 05571 0556 | 05408 05554
o o o Joz lor (= G5 0970 50678 | 0,974
0o Jor Jor fos [os [ 5576 0-960% | 0-0558 | 0.0001
o Jor Jos Joa Jou [T 05387 05125 | 05268 | 05503
o loos o2 Joa foa [T 8641 | 05608 | 08506 T 0758
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Table B.156. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 10

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0510 | 0.0484 | 0.0472 | 0.0484
Last 0.0500 | 0.0488 | 0.0468 | 0.0484
005 015 | 025 | 035 | 045 [ 05108 | 0.347 | 05460 | 03565
0 |00 | 00ms | 0175 | a5 [T 09096 | 0:5056 | 0.3084 | 03115
- - - ) . 0.2846 | 0.3020 | 0.3048 | 0.3020
Last 0.3434 | 0.3502 | 0.3602 | 0.3586
0 0 0 0.125 | 0.25 E:SS: géggg 8;83 8:%;3 8;@;
0o ooz e 09157 09570 | 0.9155 | 0.7558
0 |oos o5 |03 |03 (T 02560 03582 |0.2765 | 0.20%6
005 |02 |03 o4 |05 03555 | 0.3064 | 0.3914 | 0.4001
oo o Jo s 04516 | 0.4654 | 04614 04755
o o To Jos [oss [T 05554 | 0.3774 03638 | 0.5
o o Tox oz [os [T 04544 | 5,460 | 0.4675 | 06768
0 o 02 [0z 0 [ 01004 | 0.1980 | 01956 | 005
0 0125 |0z | 0125 | n2p [ 01500 | 0.1564 | 0.1588 | 01644
0| 0125 | 025 | 025 | 0125 {1 00808 | 00581 0.0000 | 0.0006
0125 | 0.125 | 0425 | 025 | 025 | 01266 01216 | 0.1215 T 01285
0 o o Jor oz [ 029t 0927 [ 52500 | 52508
o o |o |o2 |o7 E;":tt 823(13421 8:2322 8:213 82??3
o Jor Jor Jos [os [ 05756 0,696 | 0.6744 | 0.60%%
o o1 Jos o aa [ 04064 | 0.4154 04036 | 04190
o loos |02 [0 [oa [P G411 | 0,415 0 4076 | 0.6365
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Table B.157. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0466 | 0.0526 | 0.0534 | 0.0526
Last 0.0506 | 0.0510 | 0.0502 | 0.0534
005 |05 025 035 | 045 | 4672 00790 0,408 | 04573
0 | 002 | 007 | 017 | o7 [ 04195 00968 | 0.4735 | 0.4624
- - ) ) |t 0.3766 | 0.4272 | 0.4352 | 0.4272
Last 0.4704 | 0.4834 | 0.4808 | 0.4916
0 0 0 0.125 | 0.25 Elaftt ggggg 83?82 8:%3 83?22
0 o o o2 e | 05568 | 0:5366 | 0.5104 | 03194
0005 o0 |03 o3 03008 03091 T 0.3816 | .4064
005 |02 |03 o4 |05 05508 | 0:5984 | 0.5508 | 05761
o o Jo Jox o5 06314 | 0,670 | 0.6362 | 0.66%8
o o To Jos [oss [T 5014 05564 | 05110 0541
o o Tox oz [os [T 6200 | 06455 | 0.096 | 0,655
0 o 02 [0z 0 [ 09575 09728 | 0.9588 | 0.9782
0 o[ 0125 025|025 [ 02150 [0 9176 [ 0.2158 | 5.9
0 0125|0125 | 025 | 025 |4 01150 | 0.1142 | 01198 | 01764
0125 | 0.125 | 0125 | 025 | 025 |1t 01187 [0 145 | 01410 0159
o Jo o o e [ 9016 | 0:5025 | 0.5000 | 03115
o o |o |o2 |o7 E;":tt 8;823 ggggg 8:;?28 82@33
o Jor Jor Jos [os [ 05168 | 05645 | 08474 05698
o Jo1 Jos Joa [ou [P 5118 05525 05598 05052
o loos [0z [oa [oa [ 05714 | 055%0 05558 | 05054
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Table B.158. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0433 | 0.0442 | 0.0464 | 0.0442
Last 0.0490 | 0.0488 | 0.0466 | 0.0472
o [o [vm 0w [o [T Jme s o o
O e e s
- - ) ) |t 0.6500 | 0.6958 | 0.6962 | 0.6958
Last 0.7464 | 0.7576 | 0.7632 | 0.7752
0 0 0 0.125 | 0.25 Elaftt 8:1818 giiggi gjzég 8;12(73;
0 o o o2 e | 06150 T0.6174 | 55500 | 0,655
0 |oos o5 |03 |03 (T 5738 06850 | 0660 07012
005 [0z 03 [0 o5 [ 05500 0 5544 0 5184 | 05714
o Jo o Jo s [ 39178 | 0.0770 | 0.0012 | 09265
o o To Jos [oss [T 05176 | 05306 | 0.8026 | 09478
o Jo Jox Jozs [as [ 9268 | 0.9907 | 00178 | 09555
0 lows|ozs [0 e [N 04891 04087 | 0.4508 | 05178
0 0125 |0z | 0125 | n2p [ 05530 | 0.3675 | 0.5735 | 0.354
00125 | 0425 | 0125 | 025 [ 01752 |0 1760 T0.1738 | 01850
0125 | 0.125 | 0125 | 025 | 025 |1t 9567 [ 0.5645 | 0.5484 | 09650
o o |o |o1 |03 E:;tt géigi giggig gigi;g 83‘332
o o |o |o2 |o7 E;":tt 8:3%1 gig?gi 8:332? ggggg
o Jo1r Jor Jos ae [ o8t | 0,950 00534 | 09001
o lor oz [oa o [ 05536 0 5574 |0 5154 | 05718
0 loos [0z [oa o [ER 05055 05085 T 0.5750 T 0.909%
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Table B.159. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 20

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0470 | 0.0512 | 0.0543 | 0.0512
Last 0.0510 | 0.0516 | 0.0496 | 0.0510
o o [vm 0w o [T Joem e o
O e e = A
- - ) ) |t 0.2082 | 0.3284 | 0.3372 | 0.3284
Last 0.3520 | 0.3626 | 0.3682 | 0.3716
0 0 0 0.125 | 0.25 Elaftt gég;g 8;328 gﬁggg 8;332
0 o oas|ozs oz ([ 39551 09687 | 09186 | 0.9714
0 oo 005 (03 0s | 05708 05086 | 0.5980 | 0.5166
005 02 03 o4 |05 |1 01250 04557 | 0.4908 | 5.4506
o o Jo Joxs o5 [ 01026 05006 | 0.4884 | 0,503
o Jo o Jos e [ 0504004007 | 0.5857 | 04148
o Jo Jozs [oxs o5 [N 5050 05147 0,508 | 0,594
0 Joazs |02 |02 |0 [T 03008 | 02704 | 02004 | 02764
0 |0z 012|012 | 025 [T 1698 01602 01616 01696
0 0425 0125 | 0125 | 0125 [T 30035 00045 | 5.0894 | 5.0956
0125 | 0425 | 0125 | 025 | 025 ([ 01200 01106 | 01791 | 01240
o |o lo |o1 o3 E:;tt gégig 83323 gigéég 8;3?3
0 0 0 0.2 |07 E;":tt 82;23 32322 8:2222 ggggg
o Jo1r Jor Jos ae [ 07085 07790 0.6068 | 07318
o lor oz [oa o [ 04700 | 0-4795 | 0-4062 | 04504
0 loos [0z [oa o [ER 0416501558 | 0-4276 | 04696
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Table B.160. Normal, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ) ; ) ) First 0.0476 | 0.0466 | 0.0460 | 0.0466
Last 0.0466 | 0.0424 | 0.0440 | 0.0438
N o s A R
O e e -
- - ) ) |t 0.4438 | 0.4636 | 0.4694 | 0.4636
Last 0.4914 | 0.4846 | 0.5026 | 0.5056
0 0 0 0.125 | 0.25 Elaftt 8;318 8:3222 8:32;?1 8%32
0 o Jos|ox oz (T 0538 | 03506 | 0.5208 | 0.3108
o Joos [oos o3 o3 (T 04578 | 0.9968 | 0.9552 | 0.405%
005 [02 |03 |04 |05 [T 05608 | 0.55% | 09528 | 059%
o lo |o o2 |05 E::tt 8221113 gggig 8:2222 ggiig
o o oo Toss Joss [T 05298 | 05286 | 05123 | 0:5992
o o Joz Jozs o5 [ 06568 | 0.6590 0,620 | 0.6775
0 [o12s |02 025 025 [T 2675 03612 |0.9560 | 0.2650
0 0125 0120125 025 [ 32207 | 5.200% | 02164 | 054
0| 0125 | 025 | 025 | 0125 {1 1145 o088 01090 | 01156
0425 | 0125 | 0125 | 025 | 025 |1 o-1568 | 01514 | 0.1510 | 01507
o o oo Jor fes 59207 | 0.9204 | 05208 | 0.3503
o o oo lez fer (= o384 | 0.8976 | 05394 | 08468
o Jor Jor Jos Joo [I 0561105658 | 0.5530 | 0:8706
o Jo1 Jos Joa [oa [P 05612 05552 05561 | 05550
o Joos [o2 [oa [oa [ 6008 | 0.6108 T 05017 | 0:62%6
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Table B.161. Exponential, 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
; ; ; ) ) First 0.0533 | 0.0558 | 0.0532 | 0.0558
Last 0.0522 | 0.0482 | 0.0492 | 0.0512
N o s i
O 3 e e 3
- - ) ) |t 0.6856 | 0.7106 | 0.7288 | 0.7106
Last 0.7588 | 0.7576 | 0.7730 | 0.7738
0 0 0 0.125 | 0.25 Elaftt 8:;?22 32‘1‘1’3 géggg 8?223
0 o o o2 e | 06184 | 5.6380 | 0.6166 | 0.6555
0 Joos foos o3 [os (I 07192 |'0.7162 | 07006 | 07381
005 [0z 03 [0 o5 [ 05542 | 08700 | 0.5572 | 05895
o o Jo Jox o5 09810 | 0.0904 | 0.0714 | 0.9
o o Jo Joss [oss [T 5112 | 08475 | 0.8260 | 0.560%
o o Tox oz [os [T 9508 | 0,977 | 0.0714 | 0.9380
0 o 02 [0z 0 [ 05796 | 0,5008 | 0,507 | 05258
0 0125 |0z | 0125 | n2p [ 05020 | 0.3765 | 0.3576 | 0.3050
00125 | 0425 | 0125 | 025 [ 01758 | 0,163 | 01648 | 01765
0125 | 0125 | 0425 | 025 | 025 |1 02082 | 0.3638 | 09566 | 0.3710
o Jo o o e [ 05737 05700 | 0.5688 | 05861
o o |o |o2 |o7 E;":tt 83222 ggggg 8:3% 83222
o Jo1r Jor Jos ae [ o808 | 0.0907 | 0.9562 | 09095
o o1 Jos o aa [ 05517 | 0:8656 | 05515 | 05772
o loos [0z [oa [oa [ 9008 | 0:8955 | 0.5502 | 09108
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Table B.162. T with 3 d.f., 5 Treatments - 3 Missing for BIBD, CBD = 30, BIBD = 30

m 11 13 L4 s Standardized | JT MJT SJT Alvo
) ; ; ) ) First 0.0464 | 0.0496 | 0.0522 | 0.0496
Last 0.0504 | 0.0440 | 0.0442 | 0.0482
005 [015 025|035 |05 |1 o973 | 03666 | 03670 | 0814
o [ooes oo |0ars | 0srs [T 09470 | 0.35%6 | 03864 | 0440
- - - ) . 0.3302 | 0.3476 | 0.3536 | 0.3476
Last 0.3786 | 0.3626 | 0.3778 | 0.3782
0 0 0 0.125 | 0.25 E:SS: 8;51522 géggg gégii 8;?%
0o ooz e 09715 | 0.5648 | 0.3564 | 02765
0 |oos o5 |03 |03 (T 55146 T0.3090 | 0.3088 | 05168
005 |02 03 |04 05 e 04558 | 0.4540 | 0.4575 | 0.4
o o Jo Jox o5 I o460 | 0.4890 | 04580 | 05004
o o oo Tos Jes [ oavod | 03954 | 03776 | 04072
o o Tox oz [os [T 01051 04976 | 0.1082 | 05156
o lows|ozs [0z |0z |1 02307 09157 [ 0.9133 | 5.9950
0 [ 0125|0125 | 025 025 [T 01064 [ 0.1505 | 01646 | 01675
0| 0125 | 025 | 025 | 0125 {1 51088 To.0970 [ 5.1016 [ 0107
0125 | 0.125 | 0425 | 025 | 025 | 01454 | 0.1581 | 0.1360 | 01484
o o Jo Jor Jos pE 09118 |0.2530 | 03308 | 09466
0 0 0 0.2 |07 E;":tt ggggg ggigg 8:2333 82222
o Jor Jor Jos Joo [I 07950 | 07250 T0.7108 | 07410
o Jor o3 o [oa [I o462 | 0-1157 | 01525 | 0,151
o Joos lo2 [oa [oa [P 04567 | 0.4630 | 0.4576 | 04764
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APPENDIX C. ALVO TABLES

Table C.1. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD =6

11 w2 us | Standardized | JT MJT SJT Alvo Alvo
o 00 o0io0 [ 0.018 | ooer [ oors | *%4™
O O e AR e
O s L S e Py
N A e A P
0 e A P
NI 3 e A
I = X e o
N i e A P
ERC = iR e
I s R
T R i i P
3 e B e
O N e e e e pe
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Table C.2. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD =6

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
0 |0 |9 \rar— oo [oome [oosss oo O
O O e s e Ay
O e e e Py
0.05 | 025 | 05 | ore s | oama Lo | 03208
N e e e Py
O - A
I e Eac e
R e e e e
R s A G e
O £ RN O
TRCEIN e
o o [or RSO O O
B ) e i
o e o e o oo
S i et e e
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Table C.3. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD =6

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
I O A Py
O O s XA P
0|05 |05 o oo o [oasas ] 1
I e s
T e s e o
O O B O A P
I = B e e
R i e e e
R e LR A SR A P
SR e
TRCEIN e e i e
N N e e e
2 e 2 S e Py
S i Ee e = e
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Table C.4. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

1 2 p3 | Standardized | JT MJT | SJT Alvo | Alvo
0 10 |0 s own oo oo oo O
O O Y e e e
g 0 £ N
0 0 ) e i v
0 10 |1 e {oow o [osori [osor | "0
0 U |t e oo oo oo o]~
0105 |1 s oot oot oot [vero| O
05 05 |1 e [osom [ogeri [ogsar| 20
05 |11 [ rae——oosos 0207 [ 0705 [0 | 2%
il I 7 S N0 N
01|03 |07 || i [ooso [0 [0 | 20
02 |05 | 08 || i oo |00 |08 |
0|05 05 | aco0 [oam> [0t {0202 | 22
0 Jo1 o8 oS G oo oo [oamoo|
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Table C.5. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
I ER N e s Py
O s e e A P
O R ) e e e e e
T e e e e
R ) e e e
R e e s
S e
N e e A
O s e e e A
v [ P e
Tl e i e e
I e e o e
O i e e e v
T - e e Y
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Table C.6. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 12

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
0 |0 |0 Irar— oo [oowe ooz [omi] OO
I e e o e
I A e
e e AN A
0 N ) e e
O O - e e
N = e
N e X o Y
o o ¢ [ {on o e e
SR e e
IR N e el
O N e s e o
N e e e P
o | o1 |08 | Tyme om0 T osars [oara ] 4

344



Table C.7. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
N ER N e N e s e
T = e e P
O I ) e e s A ey
[ o[ [om e e
O = e
R i e e o
T = e P
ER R e e T P
CR D e e e
TR e e
T e A e
T ) e e A
O e e e e
I T ) e e e e e e
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Table C.8. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
I O O e A PP
O e e Py
R e o s
I e e ey
N ) e e
O = i e
S e e
T . i e
ER T e Py
R Rl o oA s
TR e
T e e e
T ) G s e
o [or [ [ o
0 I Y gy
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Table C.9. T-with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 6, BIBD = 18

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
I ER e e T P
N O e e e
R e o s e
I e e e A
N e e e e P
o [ [ Pl o
S e
I . e e P
e e K e
TR e i e
Tl e o A e
o o [or [ o omm e e
I e R e AP
0 I Y e e
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Table C.10. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
O A
O O e BRSO Py
R e (= o
O N e e e P
o 0 | b o788 073t [ oromo o200 | 070
30 I £ e e P
R e A s e
R e = P
O s A P
TR e A R
0 s A A P
N N ) - i A P
I e pe e e
0|01 | 08 || O57aw To0% [ 0550 [osoms ] 20
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Table C.11. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
0 |0 |9 Irar— oo [oomm | ooa [omsm] “O®
N s Rl A LT
O e AR ey
T e e A P
O N Y K R P
o 0 | b os7ar 05090 | 0590 oo ] 57
O = st ey Py
0|05 |1 \rar—{ovm [oores [osess [oome] OO
o [ s e ow
05 |1 |1 |raw—osos oamor [oasst [oaora] 497
o1 |05 |1 ot os oz om0
O N e i e
I e X e P
S i R R e
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Table C.12. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD =6

1 2 p3 | Standardized | JT MJT | SJT Alvo | Alvo
0 10 |0 s owe oo oot oo |
O = BN
N N ) e e
T A e
003 |05 | rt o [0z [0 [0z | V22
N i
I - X e e
R e A e o
O - R
DRI e e
01103 |1 bras——osont o708 [odost [0 | 0
O e e S P
O 3 e 2t e
S i e e
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Table C.13. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
I ER = e e e
I O e e i e
R e ey s e
O e e e A e
O e e e
S g e
T = P
E N e e e e P
[ [ e e e
T e o s e
I e e e e e
o [or [oa [ oo o o
I i e e P
R ) e e S

351



Table C.14. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
o |0 |0 \rar 0w [oou0 oomo oo %
R r o.is5s 05110 T 053z [0samr | 542
0|05 |05 om0 T oseor o [osmr] 5
005 | 025 | 05 | o.do62 [0.1720 T 0702 [ 0530 | %
oo 0 5710 T 0539 [ 03400 [o7ms ] 578
o 0 | b o790 [0.9055 T 09064 | 09re1] ¥164
0 |1 |1 ITer— oo [omsrs o [osom] O
R i R R
R e LA e e
05 |1 |1 |raw | odssr T o5 [ o158 Lo | 002
01 |05 |1 e rwwr T oswo |oses [oaoan] 00
RN i TR
2 05 |08 ooio0 00557 | oo5aa [ omes | O
I e prr g e
S i R e e
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Table C.15. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 12

1 2 p3 | Standardized | JT MJT | SJT Alvo | Alvo
O O A A P
N O e A
L el A 0 AR TR AR
o [ [F o O O O
N N e e e A e
O O e e
S e pare e
0105 |1 Iras——fosolosmor oo [osonr | V0%
ERCERN i il e
SR e e
IR A s L
O - R e
R T e
O e A e
N e R

353



Table C.16. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
R ER N e o e
T O e e e
Y e e e e
I e ey e
O ) e e
N s G e
N e B e e
I A e
o o [ [ e o
TR e P
T e e e e P
T R e s e e
O e e ey
O I Y oy s e
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Table C.17. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

1 2 p3 | Standardized | JT MJT | SJT Alvo | Alvo
O A e
S o LR e e
g Y = e M s
0|03 05 I rad | oo [ oot [0 [oeror | V0
0 10 |1 e oo oo [0 [ooies | "
I s et P
N i A P
R S BN A AP
05 | U |1 Iraq | osen [osse oo [osts | "8
TRCIN e e e s
O N e S
2 Y e RGN
I e R A e
S e A e e
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Table C.18. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 12, BIBD = 18

1 2 p3 | Standardized | JT MJT | SJT Alvo | Alvo
0 10 |0 s oo oo oo oo “O
0095 [ raq oo [ o2ora [ 0206 [0 2000 | "2
0|03 05 bras | waers [oarms [oosts [0 | V2
005 | 05 | 05 | 8 o Toam [0zt [0z | V22
0|03 05 [ras om0 [0 [o0as [oosto | V2
0 10 |1 e {oooms oo oo [ogss| PO
I - Ec e
R i e e e
R i A (e e
05 |11 Frae oo oo [0 [0 | V22
TN - E A (P
0103 |07 |t s o [osn o | VB
02 |05 | 08 |75ty | os0s [0 [0 md | I
o e O R o
S e e e e
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Table C.19. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
I O A A Py
O £ e e Py
o [or [ e o
o Lo o7 [ o[ o o o
O ] e e e
S e
S e i e
I = noR e e Py
o [ e
TR e e e ey
T = e e P
T e A
T ) A e
o [or [ o o e
0 I Y e ey
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Table C.20. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
I e
O O e A
N e e
R A e e A s P
N e e e
N e e o e
[ oo oo oo,
R = e e
05 |05 |1 |-ro—{ oo [o.0a0 [ 006 [ocamo ] *6%10
I 2 pe
IR e e e
0 0 - e
R ) e R L
o e e e e
S e EE A s e
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Table C.21. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD =6

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
I O O e e R P
T = e e
R e e e
R ) e e e ey
S E N s
S s o oy
T = R
ER R R P
ER N e e
TR e
T e e e e
T ) e e e
O I e e el e
S I ) e s e e
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Table C.22. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

U1 w2 u3 | Standardized | JT MJT SJT Alvo Alvo
0 |0 |0 Itar—{ovm [ousis oot o] OO
I s A e o
0|05 | 05 s oaros [ oo om0 ] 4
0.05 | 025 | 05 |t e T ogsa [odos | 0268
o e e
O s = e e
N e e e
R i A e e
R = 3 (o v
ERCEN e e e
TR e s i
O e (2 AR Py
R s S Py
I i e T e
N e e e
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Table C.23. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

1 2 p3 | Standardized | JT MJT | SJT Alvo | Alvo
0 10 |0 Fras oo oo [ooms oo 0
I 3 A
0|03 05 [ras——{oooss [ oo [oers [ogoto | O
N ) s R e
0 10 |1 e ooomo oot oo [oor | P
I s Ear e
0105 |1 Fras T oomo o [oorio [ogsis |
R = L (T o
I s A e
TR e AT T e
RN s e
R ) e o P
o [ e e
O e R ey
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Table C.24. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 12

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
S E N = e Y
I O e e e e ey P
O I e ey ek
O e e e e
O = e e e
O R e e el e
I e e P
ER T = e e e P
ER I e e P
Tl e e
I s e e ey P
T ) e e e
I [ A e
I T e i e e P
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Table C.25. Normal, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

1 2 p3 | Standardized | JT MJT | SJT Alvo | Alvo
0 10 |0 I owe oo oo oo | 0
00 |03 o o o [oer| 4
005 |05 eV o oo [oasio [oaire | 410
005 | 025 | 05 || s | omod [omox |00 |
N ) e e e O
O - E O T o
S e Cr e e
0105 |1 Fras | ovous s [ooosi [oorse] 1%
R e L e
NI
TR e L s e
0 N e L e P
3 e e e P
S e e e P
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Table C.26. Exponential, 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
O O R A A AP
O = e e e P
o o [ e e e
o o o7 [T o o o
R e i sk
O = e e e e
I e e e e
I i e N PP
o P
TR A e Py
T e e sk
T e e A e
T ) e e et
I i G e e P
O I Y ey e
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Table C.27. T with 3 d.f., 3 Treatments - 1 Missing for BIBD, RCBD = 18, BIBD = 18

11 142 u3 | Standardized | JT MJT SJT Alvo Alvo
O O APy
I O £ e e e Py
R e e A e
O e A A T
I E N e e e P
R e e e
T = e e P
o . e P
T e e e e
Tl e oy s
I e e e v
T ) e e
O I i e e e
0 I Y e s
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Table C.28. Normal, 4 Treatments, RCBD = 6, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O e s e
O e e Py
O e e e R e e
R e e e S A e
S O O s e e
S O e e e P
N R i e e A e
O e s s
I R N e e e e
I R ) e G I S A e
I N R o e el
T e 2 v A P
S X e e e
O e e s e o e
0 N N ) e el e e
T O N e s e e
O e s e e Py
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Table C.29.

Exponential, 4 Treatments, RCBD = 6, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O - e S e
O e e T
O O ) e e e s
I ) i e e e
O O O e s e A P
e e e e e e
S O e o i e
O i X o e e
O R e e e A P
I N e Ny e e e
T e ) e i s s Py
T N e e P
T e o e e e e e
O e s A
O e e s e e
0 N N e e e e
0 O N e o e e
O O i e P
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Table C.30.

T with 3 d.f., 4 Treatments, RCBD = 6, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O X o s e
I e s e e P
O O s e Py
I ) i e e e e
O O O e i o P
e e e s e
S O e e e ey
T e s A
O e i e s e
I R N e e P
I R ) i AP
O N R O e I e YT
T e e e P
S e e e e
e e e A R Y
0 R e e e s P
T O e s A e P
O e s Py
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Table C.31. Normal, 4 Treatments, RCBD = 6, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O e e S
T N e e e S
T O ) e Py
R e e R R e
S O O e e e e
S O s e P
0 i e e P
O e N e
T e et ey
e e e e e
T N T e e s Py
T e e e T e Py
I I N i R e e e
O i e e S e AP
S e e Ay
T O N e e e P
0 O i e e s e pe
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Table C.32. Exponential, 4 Treatments, RCBD = 6, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O - e ey
O I i e e s
I O ) e G ey s AP
I ) i e e e
T O O e o e
e O e X A s e
O O e e A
N e e e ey
O R e e o e A P
e T e e e e
T e ) e o oy Py
T N e e e A P
e e e e P
S e e e e Ay
e X e A P
O e e e Ty
T O N e o i
O O A i e e
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Table C.33. T with 3 d.f., 4 Treatments, RCBD = 6, BIBD 1 =6 and BIBD 2 =12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O e e
S e s YT
I O ) e e P
R e e et O S e
T O O s R e P
O O e e
N e e e
O i (R e e
T e e e
e e S P
T N e e s e P
T e e A Py
S e K A A e P
O e e s o =y P
O e e
0 O e e e
0 O i e e AP
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Table C.34. Normal, 4 Treatments, RCBD = 6, BIBD 1 = 18 and BIBD 2 = 18

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O e s Py
T I e s A
I O e e e e
I e e e R s e
O O O s e A P
e e e s
S O e s P
T e e e e Py
O i e s A P
T e e s e Py
I R ) i e e s e
T N e o e Py
IR R e e e
S e e
O e e e el e ey
o [ [ [ o o
0 O e e e s pes
O O A e e S e
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Table C.35. Exponential, 4 Treatments, RCBD = 6, BIBD 1 = 18 and BIBD 2 = 18

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O - s e e
T e o e Ay
O O ) e e e S pen
T ) e At e Py
S O O e s s e
e O e e A P
O O e s e
O i e s e
O e e e
N ) e st e
I R ) e e e e e
T N O e e o Py
T e e e i e
O e e e e
S e e e e e e A
0 R i ey ey
0 O N e e P
T O e v e Py
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Table C.36. T with 3 d.f., 4 Treatments, RCBD = 6, BIBD 1 = 18 and BIBD 2 = 18

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O e s Py
O I e e AP
I O ) e e e s AP
O e e X A PR
O O O e e e
e e e e A P
S O s e e P
O i e AP
O N e o Py
I N e e e P
I R ) i = PR
T N e ey P
T e e e e s
S e s o P
0 i e e s e
O R e s e P
T O e s A PT
O O A i e s e
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Table C.37. Normal, 4 Treatments, RCBD = 12, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O - o s s
O e e
O O ) e e e s AP
I ) e ey AP
O O O e e A P
e e K e e
0 O N i (3 e e e
N i e e e
N N e A e e
T e e st e e
O ) e e e e
T N e e e e P
T e e e e e
S e s e e P
e e A e R P
o [ [ [ e e oy
T O e e e Py
I O e e e e e
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Table C.38. Exponential, 4 Treatments, RCBD = 12, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
I O O O e e e
O e e e
T O ) e st e Py
I ) i e e AP
S O O e e e
S O e e P
0 i e e ey
O e e e
R e G e s P
N ) e e e e
T N O e e e e
T e o e e e e
S e A e P
O e s e e s
O R e e e Ay
0 O N e e s AP
T O e csmabea i e
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Table C.39. T with 3 d.f., 4 Treatments, RCBD = 12, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O X e S A P
O I e X e s e
O O e s i Y
O e e 2 s A PR
S O O e e e s
S O e P
N R N i e s P
N N ) e e e e
O R i G e e
e e e e oS ca e
T N O e s e Py
T e e s e i Y
S e e e e
O e e s
0 N N e e e e
T O N e e e P
0 O e e s e
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Table C.40. Normal, 4 Treatments, RCBD = 24, BIBD 1 = 12 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O i e s
I N N e e s
T O ) e e sy
O ) e e s
S O O e e e e
e e e e e
S O Kz A e P
O e ey sy
O R e e e S
T e e s P
R e ) o s e
T O e e e e pey
T e o e e e e
S N e e e e
e e i e
0 R i e o e s
0 O N e i e aa P
0 O i e e s e
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Table C.41. Exponential, 4 Treatments, RCBD = 24, BIBD 1 = 12 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O e e
S e A e P
O O ) e e s P
I ) i e A
S O O e e e e
e O e s e e
O O e A e P
0 i = e e
I R e o e e
T e st e Py
T ) e e s e P
T N O e e s e
T e e s e
S e e e Py
O e e s s o oy Py
O R e e S p
0 O e R ey
0 O i e e P
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Table C.42. T with 3 d.f., 4 Treatments, RCBD = 24, BIBD 1 = 12 and BIBD 2 =12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O X e e e
T e e e ey
O O e s e
I ) e O e R R
O O O e e s s P
e e e e e
S O e s i P
0 i e e e
I R e s o s AP
T e et e e
I R ) e e P
T N T o o e
T e o e e e e
T e s ey
0 i 2 e s e
O R e e e e P
T O N e s e e
T O e s e e
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Table C.43. Normal, 4 Treatments, RCBD = 18, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O - e e S e
S e e e
O O ) e e e e
I ) e e AR e
O O O e e e e
S s e e Py
S O e s i Py
0 i X e e P
I R R e i s AP
T e e e s e Py
T e ) e A e
T N R o Kt Al e
R s = e Py
S e s e e P
0 N i e AP
O e e e e e
0 O e e e
O O e s e
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Table C.44. Exponential, 4 Treatments, RCBD = 18, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
I O O O e A o A e
[ o o [ e
T O ) e s s e e
O i e e S
O O O e ez s e
e O e e s P
S O e e e P
0 R i e e s AP
O e s Py
T e e s e
I R ) e e AP
T N e o e e Py
T e e e e ey
O e A
O e e s e e
0 R e e s P
T O e e
T O e e ea i e Py
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Table C.45. T with 3 d.f., 4 Treatments, RCBD = 18, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
N O e A A e e
O e e e e P
I O ) e s e sy
O e A e
S O O e e e e
S O e e e e
O i e s s
O i Y s
I N e s ey
I R ) e = e KA PR
T N T e o s P
T e o KR e s e e
S (X e st pn
0 i N s
O R e G e e
S O s e
O O i iz s
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Table C.46. Normal, 4 Treatments, RCBD = 24, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O - s e Y
O I N e e e
O O ) e = e
O e e e ey P
O O O e e P
e i e e e
S O e Py
0 o ) e e o e
O e e e s P
R e e e Py
R ) e G e AP
T NN T o st sy
T e e e e P
S e s e P
O e s e
0 R i o e s e
0 O N i s s sy
0 O i e e sy
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Table C.47.

Exponential, 4 Treatments, RCBD = 24, BIBD 1 = 6 and BIBD 2 =6

1 142 13 44 Standardized | JT MJT SJT Alvo Alvo
0 O O e e e
0 I e e e e P
O O e ek carc ape
R e e e R A P
T O O ) e i s e
e e o e A e
T O b o e
T e e e
O [ s e Py
T e b e
T ) i e M e
I N e e A e
T e e e R e
O e s e e
O e e e e Y
T N e i B A e
T O e b M e
T O e e ey
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Table C.48. T with 3 d.f., 4 Treatments, RCBD = 24, BIBD 1 =6 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O - e s py
T e e e A
O O s e e
T ) e s g YT
O O O e o e P
e e e i e
S O e e e e
T e e e e P
I R e o s A
I R Nl e e I s P
O ) e e P
T N e e v g P
T e e s e G P
S e s e e
R e e s T
0 N N e e o el e
S O e e s Py
O O e s
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Table C.49. Normal, 4 Treatments, RCBD = 24, BIBD 1 = 12 and BIBD 2 =6

1 142 13 44 Standardized | JT MJT SJT Alvo Alvo
T O O O - e e e
T I i o A
T O N ) e e
O e e e
T O O e e e
e e e R e e
T O i o e
O i e o o
O e e e e P
T e bR e
I e e e e R e P
T N O e e e R e e
e R e e e R e A
T e e e e e
O e e e m e ek
N N e e e e e
T O N e ek s ey
O e e e
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Table C.50. Exponential, 4 Treatments, RCBD = 24, BIBD 1 = 12 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O - X e s
O I i e e e AP
O O ) i e e s AP
T e e s ey
O O O e s o e
e N ) e e v Py
O O i e e
N i e ey e
O R e i ey ey
I R A e i e s AP
I R ) e e e s
T N e e e e
T e e e e e
S e e e Py
O e e s o e
0 N e s e e
T O N e s Py
O O A i e e AP
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Table C.51. T with 3 d.f., 4 Treatments, RCBD = 24, BIBD 1 = 12 and BIBD 2 =6

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O e S e
O e e A P
I O ) e e e s e
T ) e e
O O O e e e P
e e e e Py
S O e s A e
T e e e o e
O R e e e e
T e s e
I R ) e s AP
T N T e e e P
T e e e i o
T e s
0 i e e e
T e e ey T
0 O N i s e e S pee
I e s e P
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Table C.52. Normal, 4 Treatments, RCBD = 24, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O e s A pye
O I i G e sy
O O ) e e e e e
I ) i G e e S e
S O O e e e e
e e e e
S O e s e
N i e e s A pe
I R e G e A
O R i e e s e
R ) e X e A AP
T N e e s Py
T e o e e e
S e s o P
O i e e e ape
0 N N e e e e
T O N e e e e
0 O i e e s Ay
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Table C.53. Exponential, 4 Treatments, RCBD = 24, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O O e e s e
O I i e e e
O O ) i e e
O e e e e e
O O O ez s P
e e e P
O O e s e e
0 N i e e e
O e N s e
T e e st e
N ) e st e Py
T N O e i e
T e e e e e e
S i (3 e e e
i st s e
O R e e e
T O e s e
0 O e o ey
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Table C.54. T with 3 d.f., 4 Treatments, RCBD = 24, BIBD 1 = 6 and BIBD 2 = 12

11 1 "3 m Standardized | JT MJT SJT Alvo Alvo
0 O O e S Py
O e e
O O e e A e P
I ) i = e S era P
S O O e e e ey
e e i s A e
S O e s e P
O i e e
O e e AP
T e e s ey
O ) e e A e Py
I N R o Kot bl e
IR R s e e
S e e Py
0 i b e e o
O R e e e e
0 O N i e e P
O O ] e e e s e
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Table C.55. Normal, 5 Trt, RCBD = 10, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10

41 142 143 L4 145 Standardized | JT MJT | SJT Alvo Alvo

2 O O O o o e o e
o T e i e i o
o | ot | urs | 1rs | o | T [ 02015 [ 03301 [05H0 [03300 | oo
O O O e o ke
O O e v A e P
O e o e e s e e
S e O e = e e apo
R K O e e e e e
S O O O e s e P
S O O T e st o o e Py
[0 o [ow [0 [T [rrmimm o v
e e o e el e P
O e e A e Py
0 0.125 | 0.125 | 0.125 | 0.125 E;r:tt 8:8332 8:38;2 8:8323 8:(1)8335 0.0980
0.125 | 0.125 | 0.125 | 0.25 | 0.25 E;ftt gzﬂfg 8:322 8:1;32 g:ggg 0.1306
S O O O O s ez e AP
S O O T ) = e e e P
N O e e oy e
O I N o e e e PO
I S e s Py

393




Table C.56. Exponential, 5 Trt, RCBD = 10, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.57. T with 3 d.f., 5 Trt, RCBD = 10, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.58. Normal, 5 Trt, RCBD = 10, BIBD 1 = 20, BIBD 2 = 20 and BIBD 3 = 20
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Table C.59. Exponential, 5 Trt, RCBD = 10, BIBD 1 = 20, BIBD 2 = 20 and BIBD 3 = 20
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Table C.60. T with 3 d.f., 5 Trt, RCBD = 10, BIBD 1 = 20, BIBD 2 = 20 and BIBD 3 = 20
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Table C.61. Normal, 5 Trt, RCBD = 20, BIBD 1 = 10, BIBD 2 = 20 and BIBD 3 = 30
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Table C.62. Exponential, 5 Trt, RCBD = 20, BIBD 1 = 10, BIBD 2 = 20 and BIBD 3 = 10
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Table C.63. T with 3 d.f., 5 Trt, RCBD = 20, BIBD 1 = 10, BIBD 2 = 20 and BIBD 3 = 30
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Table C.64. Normal, 5 Trt, RCBD = 30, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.65. Exponential, 5 Trt, RCBD = 30, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.66. T with 3 d.f., 5 Trt, RCBD = 30, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.67. Normal, 5 Trt, RCBD = 60, BIBD 1 = 20, BIBD 2 = 20 and BIBD 3 = 20

41 142 143 L4 145 Standardized | JT MJT | SJT Alvo Alvo

2 O O O R e Sy
R R e i o e e s A e
o |00 | 00 | 0ars | oams | E_ [ 06206 [067Is [0t | 061s |
O O O = sz e e
S O O e e e o s e pyen
O O o [ e s e e
T o R N O e e e e e
0 NN N N o e e e e
T O O R o e e e e
I O O R e e sy e
N O N R e e e a Py
N e e o e e e e s
O e e e st Py
0 0.125 | 0.125 | 0.125 | 0.125 E;r:tt 8:};’22 8&‘6128 8:1?82 8:12?8 0.1650
0.125 | 0.125 | 0.125 | 0.25 | 0.25 E;ftt gzgégi 8:33138 gigggg 8:;;22 0.2536
2 O O N e S e
O O N o e e A e o
T O O O e S Ty
I N N N s e e s
I R N e e s pe

405




Table C.68. Exponential, 5 Trt, RCBD = 60, BIBD 1 = 20, BIBD 2 = 20 and BIBD 3 = 20
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Table C.69. T with 3 d.f., 5 Trt, RCBD = 60, BIBD 1 = 20, BIBD 2 = 20 and BIBD 3 = 20

41 142 143 L4 145 Standardized | JT MJT | SJT Alvo Alvo

2 O O O O e s sy
0| o | oms | orrs | e | I [0-802 [ 05213 [ 05100 [ 001z oo
T O O O e e ey
S O O e e e e e APy
I O o e e o A pyen
I R R T e s s e
o S N T e e e s e
I O O [ e e e e
I O O R e e e
[ o [ow [0 [ rmrmm o o
N e o [ e e e e Py
I e e e =y e e
0 0.125 | 0.125 | 0.125 | 0.125 E;r:tt 8:}:1),2(23 gzggi gﬁﬁg 8:1;;3 0.1384
0.125 | 0.125 | 0.125 | 0.25 | 0.25 E;ftt 8:}232 gzggg 8:1;32 g:ggg 0.1966
2 O O T e e e
T O O N e e oy
I R N O e o e sy
I R R e oz e A e
N N e e s e

407




Table C.70. Normal, 5 Trt, RCBD = 40, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.71. Exponential, 5 Trt, RCBD = 40, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.72. T with 3 d.f., 5 Trt, RCBD = 40, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.73. Normal, 5 Trt, RCBD = 60, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.74. Exponential, 5 Trt, RCBD = 60, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.75. T with 3 d.f., 5 Trt, RCBD = 60, BIBD 1 = 10, BIBD 2 = 10 and BIBD 3 = 10
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Table C.76. Normal, 5 Trt, RCBD = 60, BIBD 1 = 10, BIBD 2 = 20 and BIBD 3 = 10
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Table C.77. Exponential, 5 Trt, RCBD = 60, BIBD 1 = 10, BIBD 2 = 20 and BIBD 3 = 10
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Table C.78. T with 3 d.f., 5 Trt, RCBD = 60, BIBD 1 = 10, BIBD 2 = 20 and BIBD 3 = 10
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