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On Small Sample Properties of the Unbiased Variance

Kozo Kasauara* and Raizo Imar**

This research attempts to clarify the small sample properties of the unbiased variance
using the Monte Carlo Experiments. The unbiased variance consists with the population
variance on the infinity samples. But the consistency of the variance is not confirmed
with small samples. The result of this research suggensts the following points; 1)
Unbiased variance estimators have only a little bias on small samples; 2) Variance of
the unbiased variance of small samples is very large, and the size of the variance can
not be reduced by the repetition of experiments many times. Thus, we developed a bias

function:
f(n) =114.6073—0.3066n+0.0017n2.

Furthermore, we modified the t-distribution curve using this bias function. The
t-distribution table was adjusted for a test of a statistical hypothesis. The adjusted
t-distribution table allows us to estimate directly the significance level with the bias of

the ”unbiased variance”.
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n 0.25 0.10 0.05 0.025 0.01 0.005

1 2.58108 6.75023 13.58428 27.2113 68.0571 136.120
2 1.71218 3.11772 4.59404 6.62547 10.5968 15.0429
3 1.51694 3.50947 3.39355 4.45347 6.22824 4.94757
4 1.43170 2.27022 2.95668 3.72236 4.90306 5.96107
5 1.38359 2.14308 2.73400 3.36448 4.28840 5.07671
6 1.35251 2.06409 2.59912 3.15338 3.93804 4.58535
7 1.33065 2.00992 2.50853 3.01414 3.71251 4.27456
8 1.31415 1.97022 2.44331 2.91533 3.55519 4.06070
9 1.30131 1.93985 2.39393 2.84135 3.43904 3.90456
10 1.29084 1.91570 2.35496 2.78376 3.34975 3.78531
11 1.28209 1.89585 2.32349 2.73741 3.27865 3.69120
12 1.27465 1.87923 2.29730 2.69923 3.22062 3.61486
13 1.26808 1.86499 2.27519 2.66716 3.17235 3.55169
14 1.26238 1.85270 2.25610 2.63983 3.13128 3.49828
15 1.25734 1.84182 2.23950 2.61606 3.09601 3.45250
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