Data Review

Data Review is the process of preparing assessment data to
be analyzed and reported. In this video we demonstrate
the basics of reviewing data in ARM.

Analysis of Variance ’

*® Breaks down variability
into sources

Analysis of Variance (or AOV) is commonly used for data
analysis, so our focus for data review is on AOV.
Specifically, to address whether the data fit the
assumptions of this analysis. We introduced the AOV

® Assumptions:

* Homogeneity of variance
*® P-value = probability or
confidencethat no
differences exist

* Normal distribution
* Independence of errors
* Additivity

method and its assumptions in a previous video —it is
recommended to review that presentation before
proceeding with this content.
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Levene's test. This indicates heterogeneity of variance, a
departure from the AOV assumptions. So how do we meet
the assumptions of AOV?
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1 |AL Levene's 3.574 | Transform to stabilize variance
2|ID ShapiroWilks | 0.955 | Does not fail general test of nomality of residuals
3 (D Skewness 0.399 | Does not fail test of skewness of residuals
4 |IID Kurtosis 0.37 | Does not fail test of excess kurtosis of residuals
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Rating Unit/Min/Max : NUMBER

74 ' Transform to stabilize vanance

Does not fail general test of normality of residuals

Does not fail test of skewness of residuals

Does not fail test of excess kurtosis of residuals

D ¥ Disease
Plant-Eval Interval 21 DP-1
ARM Action Codes
+ Sub| Rep | Bk | Col |Plot~ Tt 1
1|7 |1 |1 |11 |2 |e8
117 |1 |2 |12 |4 |55
W 7|7 |7 |3 |mw3 |5 |2
™ 7 7 ’ "7 arc
Bass |Rating Type : COUPLA v]
1ID Graphs
Show_ | Layout: |4x2 v‘
Code [JTest Statistic | Value Comment
141D [l,evene‘b 0.536 | Does not fail test of homogenety of variances ar
24 ID MMA 0.961 | Does not fail general test of nomality of residuals
3§D hewneu 0.293 | Does not fail test of skewness of residuals

o

D ﬁoﬁs 0.856 | Does not fail test of excess kurtosis of residuals

L_L N |
mmaivi

The Recommendations table provides a summary of the

four assumption tests, and makes a recommendation for

the action needed, if any. For the tests that did not fail, the

code 'lID' is listed to indicate that no action is necessary.

(11D stands for "Identically and Independently

Distributed".)

In this column, the logarithm transformation AL
successfully corrects the heterogeneity of variance. But if
we check the Diagnostics table above, we can see that
both AL and AS work, so which should we choose?

The Basis option tells ARM what to consider when making
recommendations. The option 'Assessment Values' looks
only at the numbers and chooses a transformation that
works. But ARM can consider the type of data that is
entered, to make a better recommendation.

If we select Rating Type as the basis, ARM now knows that
this is count data, and the recommendation changes to AS!
The square root transformation is more appropriate for
counts of a "rare event" like diseased plants.

To accept the proposed transformation, double-click on
the recommendation in the table, and AS is added to the
ARM Action Codes field in this assessment column.

Note that this does not change any of the entered data.
Instead, these codes are instructions for when the analysis
is performed.

Repeat this process with each assessment column to be
analyzed.

In this assessment, the recommended action is IID for all of
the tests. This is the way to indicate that you have
reviewed the data, but no corrections were necessary.
Also, this is a way to “sign-off” that the data is reviewed
and ready for analysis and reporting.
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AOV Residual Box-Whisker
Levene p = 0487

AS Residual Box-Whisker
Levene p = 0.803
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For a deeper look at the data, view diagnostic graphs by
clicking 'Show'.

On the left are graphs for the residuals, used to visualize
departures from the AOV assumptions. On the right are
graphs for the recommended action, to confirm the issue is
resolved.

There is a graph for each of the tests from the
Recommendations table. For this assessment, Kurtosis was
significant in the residuals, but we can see that the Square
Root transformation resolves this issue without breaking
any of the other assumptions. So, we can accept the
recommendation for this assessment column.

The last assessment in our example has a different kind of
recommendation. None of the transformations resolve the
failed Shapiro-Wilks test for normality, so the action "AR"
is recommended instead. This performs a non-parametric
analysis in place of AOV for this assessment column.

Non-parametric statistics do not have the same
assumptions as Analysis of Variance, and so is the
preferred alternative when those requirements cannot be
met. Although ranks are used to analyze the data, mean
separation tests can still be run on the mean of the ranks,
and so the results are presented very similar for "AR"
assessment columns on the AOV Means Table report.



