23. QUALITY CONTROL PLOTS FOR EVALUATING CO-RELATIONS

This chapter describes a simple graphical method for studying the relationships between pairs of
person measures, pairs of item calibrations or any other pairs of values intended to display a co-relation.
This method replaces the elusive numerals of correlation and regression coefficient(s) with easy to see
pictures for describing relationships between pairs of values.

PROBLEMS WITH CORRELATION AND REGRESSION COEFFICIENTS

The traditional approach to investigate arelationship between pairs of values has been to calculate
a correlation coefficient and stop there. The single number which results is used to describe the relation
between the paired values. Buthow can any single number do justice to a potentially complex relationship
so completely and so fully that no further information is of interest?

The correlation coefficient attempts to summarize in one number all the information contained in
all pairs of values under consideration. The single resulting number is only occasionally evaluated in terms
of its standard error and even less often dis-attenuated for the measurement error inevitably contained in
the estimation of the pairs of values compared.

Dis-attenuation for measurement error should always be done for every coefficientused to quantify
arelation between pairs of values. Dis-attenuation for measurement error is called for in every regression
analysis. And there are further problems to consider. The usual regression analysis assumes there is no
error in the independent variable(s) and that error in the dependent variable away from the modeled relation
is entirely random and the only error expected. But usually the independent variables themselves are
estimates containing their own error of estimation.

Relationship analysis needs to identify, separate and separately consider:

(D) modeled error, the explicit stochastic part of the relational theory implemented by
the regression analysis,

2) measurement error, an unavoidable part of all values in the analysis which depend
on a prior estimation procedure, and

3) model misfit error, the discrepancy between the general theory modeled and the
particular data which is being examined for the extent to which it constrains or contradicts
the theory modeled.

These misunderstandings occur whenever simple correlation or regression coefficients are
accepted as sufficient summaries of relationships. These single values give only the barest and most
incomplete description of the situation. They are based on the presumption that nothing is happening in the
data except a simple linear relationship between two exactly known variables which can be captured by
one coefficientas asingle value. To presume this condition is to specify in advance that all people oritems
whose pairs of values are used to compute the correlation are nothing more than randomexamples of asingle,
simple linear relationship.
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To say this again: When we rely upon a correlation coefficient to convey all that is operating in
the relationship between a set of data points, we are reducing all the people or items examined to the status
of equivalent examples of whatever the single, simple linear relationship is determined to be. Every person
* or item is reduced to being exchangeable in demonstrating the one relationship presumed in the data.

This conceptual reduction is not only never true but also never useful. Reducing any relationship
to asingle number denies and conceals all of the interesting individual behavior occurring in the data. The
reduction prevents any realization of the diagnostic capacity of the data. To routinely discard this rich
potential is not good science.

INVESTIGATING CO-RELATIONSHIPS USINGPLOTS

We give each pair of values its own identity when we plot their location. Instead of reducing the
data to a single correlation coefficient, the paired instances of the two variables are plotted against each
other sothat every data pointrepresents arelation between the paired values - arelation that invites further
investigation before summarizing.

Every plotted point should be clearly labeled so that unusual points can be examined to determine
their specificity. When a point represents two measures on two variables for a particular person, that point
is specific to that person. If the person is better in spelling than in arithmetic, their data point is uniquely
informative about that aspect of that person. This is quite beyond and far more interesting than any general
correlation which may be observed between spelling and arithmetic.

The first step in addressing the problem of co-relation is overlooked when the plot of paired values
is not drawn, not labeled and not carefully studied for the particular identities of unusual points.

Some people find it difficult to examine a plot by inspection. They do not derive benefit from a
simple examination because the plotis not set up in a way that tells them a story about what might be seen
in their data.

LABELSFORPLOTTED POINTS

In order to interpret plots we need to enable the plotted points to bring out the purpose of the plot
and to make the story contained in the points immediately visual. Careful attention to labeling enables us
to make visible the idiosyncratic and diagnostic possibilities in the data.

It is essential to label each point with a label that identifies in each plot what each point stands for
i.e. male (M) or female (F), black (B) or white (W), married (m) or not (n). We can’tinvestigate whether
points are as expected or discover a pattern, if we cannot see what the points stand for. If we discover
clusters of points we need to see on the graph what characteristics the clustered points share and do not
share. This means we will replot the same points but with differing label sets to bring out the dominant
patterns.

We need ways to label points so that any organization they manifest will be immediately apparent,
so that we can see what the points indicate. The labeling of points must be as comprehensive and as versatile
as possible. When labeling clutters up the plot or becomes too extreme to show on the plot itself, then a
code number can be given each point and an accompanying legend (located nextto or on the plot) constructed
so that the points can be quickly identified and their pattern understood.
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