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Leners to the Editor publishes discussions of papers that have appeared in
The American Swavistician and of important issees facing the statistical
community. Letters discussing papers in The American Statistician must
be received within two months of publication of the paper: the author of

the paper will then be given an opportunity to reply, and the letters and
reply will be published together. All Letters 1o the Editor will be referced
Corrections of errors noted in articles previously published in The American
Sraristician will be listed in Cormigenda at the end of this section.

SOME REMARKS ON QUICK ESTIMATION
OF THE CORRELATION COEFFICIENT

Chérillon ¢ 1984} presents a simiple and effective procedure for estimating
the sample correlation coefficient (r) from a scamer diagram, based on
vertical size measures of a “balloon™ or ellipse sketched around the bulk
of the plotted points. Theoretical justification is given for the case of
samples from the bivariate normal distribution as well as for densities that
are uniform on the intenor of some ellipse. The following observations
may be pertinent.

I. His easy to see, by considering mixtures of the elliptical uniform
densities mentioned above, that any random vector (X.Y) for which all
bevel curves of ils joint density are ellipses of the form x* — Zpry +
= ¢, where x and v are the values of the standardized {mean 0. variance
I variables, has correlation (X, ¥) = p. Thus whenever the scatter diagram
has an elliptical appearance throughout, the balloon method should work
well.

I For the case in which the graph is scale standardized so that one
standard deviation (sd) in the vertical direction encompasses the same
distance as one sd in the horizontal direction. an altermative procedure for
estimating r can be used: Sketch the ellipse as before. Let £ and o represent
the lengths of the principal ases of positive and negative slope. respectively,
Then use

P07 = g0 d in

As with Chitillon's formula. (1) is a sample version of the cormesponding
thedretical result that holds for bivariate densities with elliptical contours.
The formula (1) has several nice properties: (a) The relevant quantity
Id is easy o estimate visually—il is nol even necessary 0 draw the
principal axes, (bh It is not necessary to compute a square root. (cf Many
of the simiple ratios 0:d result in easy decimal expressions for r e g, 201,
EH P 1

A final remark on estimating correlation with ellipses: To check that a
hand-drawn curve 15 indeed an ellipse, note that when viewed at an ap-
propriate angle. a perfect circle should be seen.
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REPLY

Schilling’s first observation helps to understand why the uniform model
{nside an ellipser and the bivanate normal give the same formula o
estimate the correlation coefficient. if the bivariate normal 15 conswderad
to be the mixture of 4 great number of uniforms. In fact, we can demonstrate
the following thearem. which is more general,

Theorem:  Let X, ¥) be a couple of continuous random vanables fol-
lowing the model

filx. v) inside a certain region K,

0 elsewhere
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Figure 1. A Bivanate Density With a Hat Shape. Obtained by
combining fwo uniforms with the same cenfer and the same on-
entation. The correlation is presened.

Let (10, V) also be continuous random variables following

Sl vy inside R,
0 elsewhere.,

such that
EiX) = EiLh
Ei¥y = E(V)
FIX. ¥ = FILLV) = ¢
a = Koy, K >0
o, Ha,, H=0

Let us combine those two distributions i the following way: (2, W) is a
random vector following

fizow) = K. f, if (zwh € (R, — R}
= Kaf ifizwl € (R — Ry}
=K\ + Koy ifizw) ER MR,
=0 elsewhere,

where K, + K. = |. Then ri#, W) = rif and only if & = #.

For example, with the uniforms (inside an ellipse), we can construct the
model in Figure 1. The value of r will be preserved as long as the two

ellipses have the same center and the same onentation,
Schilling's second ohservation presents an alternative formula:

Fo= L = adtDF = (i),
I have applied it on 139 clliptical sample plots taken in manuals. and the
precision seems roughly the same as for
F o= %1 — thiHy,

It is perhaps a bit better, but not significantly.
Advantage of Schilfing's Formula,  With a rule, it is effectively more
natural and easy to measure the prncipal ases than the verical heights.



