Why Is Skewness and distribution
asymmetry of scale scores so important?

By R. L. Brown, Ph.D.
Medical Research Consulting



This is because as indicated in Kendall and Stuart (1958), using
variables with skewness above [2.0| can cause problems with
attenuation bias (a reduction in the “true” size) of product
moment (Pearson) correlation coefficients. Skewed distributions
can occur for many reasons, and also be associated with
restriction of measurement range, outliers, small biased samples,
and other sample irregularities.



How much of an impact does
skewness have on correlational
estimates?
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Conventional Scatterplot for the Simulated Data
Pearson r = 0.53, N=500 ohservations sampled from Normal Distribution
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Conventional Scatterplot for the Simulated Data
Pearson r = 0.53, N=500 observations sampled from Hormal Distribution
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Simulation

Now what we do Is to gradually induce a
positive (right directional) skew In the
COROO variable data — by expressing its
values in increasing powers. Specifically,
we computed powers of 2, 3, 6, 8, 9, 10,
and 11, with a dual power scaling as the
last series where we raised the 61 power

dataset to the 3" power.



CORO0O = no transformation

SKEW1RV2 = power of 2 of CORO0O0 values
SKEW2RV2 = power of 3 of CORO0O0 values
SKEW3RV2 = power of 6 of CORO0O0 values
SKEWA4RV2 = power of 8 of CORO0O0 values
SKEW5RV2 = power of 9 of CORO0O0 values
SKEWG6RV2 = power of 10 of CORO0O0 values
SKEWT7RV2 = power of 11 of CORO00 values
SKEWS8RV2 = power of 3 of SKEW3RV2 values



Descriptive Statistics (Skewness sta)

ValidN Mean  MWedian Minimum Maximum = Lower |~ Upper  Std.Dev. Skewness | Kurtosis
Yariable Quarile  Quarile
RV1 5I]III! 2.0 £4  -04812 10.5 2./ 00 b.41 205 Ulbzags -0.08002
CORDD 2000 1540 1831 71575 218 14084 168 200 0011222 0.28285
SEEVYWIRY2 500 24114 23477 51.22M 4755 199358 28253 E1.896 0414209 026163
SKEW2RV2 500 3B3B.FO 358564 I6BAETOD 103702 2793658 474894 147516 0801509 0.91508
SKEW3RVZ| 500 166854 12857 13445 G066 73045 22553 12520 1.416908 1.83378
SKEVWARVZ| 500 475680 301204 6B8TE 250000 1548087 637179 482840 1.945630 399732
SKEVWSRY2 500 a4.03 4610 00453 11152 21803 10710  109.28 3824841 2368830
SKEVWERNZ 200 147083 f08ba 05328 243189 S07075 180023 220549 43554540 2294704
SKEWTRYZ| 400 2603486 1080026 25255 5303450 4324827 30299435 4475103 5361355 4429127
SEEVYWERY2 500 157551 M254 00002 300000 47538 114709 3370 4467052 2334413
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Histogram of SKBEWARY? - Skew = 1.95, Pearson r = 0.46 {original = 0.53)
Mean of SKBEWARNY2 = 4756, Median = 3012
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Mo of obs

Histogram of SKEWSRY? - Skew = 4.47, Pearson r = 0.32 {original = 0.53)
Mean of SKBEWBRY2 = 15745, Median = 212
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