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Aberrant Behavior of Pearson®s Correlation Coefficient and its remedy
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The range of Pearson®s correlation coefficient r is said to be [-1,1], but
we found a serious bias that the absolute value cannot attain 1 when the number of categories of the
two variables are different. So we did the following:
We First thoroughly investigated the reality of the bias. The expected value of the sample
correlation coefficient was robustly underestimated, and it was revealed that this bias decreased as
the number of categories increased. We attempted to convey this fact to everyone who uses the
correlation coefficient. We also investigated how the bias affects other statistical methods.
Finally, in order to remove the bias, we proposed a new calculation method: the polychoric
correlation coefficient using the EM algorithm.
We also conducted a historical study of the rating scale.
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