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iSoftware Overview

H ARM
M Single trial management and analysis

B ARM ST

B Summarizes ARM trials across locations and years
B Treatment x trial analysis
B New In 2015 is the Treatment x Trial graph
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iTreatment x Trial Graph
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iTriaI Dendrogram

= Treatment x trial means represented as a matrix, with

trials in rows.
= Each trial is a single multivariate response comprised of
Individual treatment means within trials.
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iTriaI Dendrogram

= Similarity between rows (trials) is computed using the
R function dist()

= The R default is Euclidean distance.
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= The result is a matrix with pairwise similarity measures
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iTriaI Dendrogram

= Hierarchical clusters produced using the R
hclust()function.
= Each item (leaf) is first given its own cluster
= Proceeding iteratively, the nearest pair of clusters are joined
until there is a single cluster
= Dendrogram is plotted by drawing lines linking clusters,
where the distance of the link from the leaves is
proportional to similarity between clusters
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iTriaI Dendrogram

= Leaves are typically reordered to prevent crossing of branches.
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= The ARM ST trial dendrogram constrains leaves to be aligned
with trial means in the stability plot
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iTypeS of interaction

How does the dendrogram relate to interaction?

= Some interactions arise when treatment differences tend
to diverge or converge with increasing trial means
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iTypes of interaction

= Other interactions arise when some treatments perform
Inconsistently across trials
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iTreatment X trial means

s Treatment x trial means can be written as the sum of

yij:y+ai+,8j+6’ij.

./ grand mean
() treatment effect
= B trial effect
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treatment x trial interaction
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iTriaI similarity

= When distances are computed from treatment in trial
means, treatment effects cancel and the distance is
based on trial effect and treatment x trial interaction.
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iTriaI similarity, no interaction

= |f interaction is absent, the similarity between two
trials is proportional to the difference between trial
effects only.
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i Decomposition of Interaction

Simple additivity

= 8,=6,=..=0_=0
= Random effect

= 6,~N(0,07)
= Nonadditivity

m 9;;,— = Aaq, ﬂj +&; Tukey 1949
= Heterogeneous Slopes (Stability)

" G =40 +s;
Mandel 1961

= Other decompositions
Milliken and Johnson 1989, Cornelius, et al., 2001
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i Reference Dendrogram

= To illustrate the effects on interaction on a treatment
X trial dendrogram, produce a reference dendrogram
based on additive treatment and trial effects only
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Simple Additivity

Treatment Stability and Trial Clusters for Grand Mean 1

Treatment in Trial Mean
Yield

Advanced 5T & (Fixed Treatment) Randomized Complete Block (RCB)ADY

Sounce DF Sum of Sguares Mean Sguare F ProbiFy
Total 15487067 -

Trial g 10.509500 1.313588 22.797 0.0004 Trial Mean
Emor = Rep in Trial 128 1.037267 0.057626 1.147 0.3713 . .
Treatment 3 0.857607 0.285869 5688 0.0043 Multilocation
Treatment x Trial 24 1.206226 0.050259 1.446 0.1306

Error/Residual 54 1.876467 0.034749

(Data from Littell et al., 1996)
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Simple Additivity

Reference dendrogram is nearly identical to the
treatment x trial dendrogram

Treatment Stability and Trial Clusters for Grand Mean 1
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Random Effect

Treatment Stability and Trial Clusters for Grand Mean 1
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F ProbiF}

254.330
1.347
21.583
1.926
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1.927
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0.0001 Trial Mean
0.0198 SampleRCBD
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0.0001
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0.0001
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0.0001 (Data from Vargas, 2013)
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i Random Effect

Interaction is present, but interaction effects cancel and
dendrogram is preserved
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Nonadditivity

Treatment Stability and Trial Clusters for Grand Mean 4
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Source DF Sum ofSguares Mean Sguare F ProbiF}

Total 12038.020315

Trial 35 7702359883 270149710 93 488 0.00M1
Emor=Repin Tnal 108 322 480030 25985927 2438 0.0001

Treatment 15 197.086417 13139094 10727 0.0001

Treatment = Tral 525 643.032719 1.224824 1.795 0.0001
~Treatment x Trial (nonadditivity) 1 70.179638 70179633 64.195 0.0001
~Residual (nonadditivity) 224 372853081 1.083231 1.602 0.0001
=Stability of Slopes 15 114 296003 TE19734 7.350 0.0001
=Residual (nonstability) 510 528.736716 1.036735% 1.520 0.0001

ErrorResidual 1620 1105.181236 0.632211
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‘L Nonadditivity

Major clusters, relative to trial means, are preserved
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‘L Complex Interaction

Treatment Stability and Trial Clusters for Grand Mean 1
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‘L Complex Interaction

Treatment Stability and Trial Clusters for Grand Mean 1
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‘L Complex Interaction

Treatment Stability and Trial Clusters for Grand Mean 1
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i Future Directions

= Different decompositions
= Linear-bilinear models (i.e. AMMI, SHMM)

= Clustering methods and comparison of
dendrograms

= Automated analysis of trial groups

= Covariate analysis
= Use trial specific data to explain interaction
= Geospatial maps
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iThank You
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