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1. Introduction

The following report contains validation results for the JavaStatistics library, a component of the GLIMMPSE
software system. For more information about GLIMMPSE and related publications, please visit

http://samplesizeshop.org.

The automated validation tests shown below compare power values produced by the JavaStatistics library to
published results and also to simulation. Sources for published values include POWERLIB (Johnson et al. 2007)
and a SAS IML implementation of the methods described by Glueck and Muller (2003).

Validation results are listed in Section 3 of the report. Timing results show the calculation and simulation times
for the overall experiment and the mean times per power calculation. Summary statistics show the maximum
absolute deviation between the power value calculated by the JavaStatistics library and the results obtained from
SAS or via simulation. The table in Section 3.3 shows the deviation values for each individual power comparison.
Deviations larger than 107% from SAS power values and 0.05 for simulated power values are displayed in red.

2. Study Design

The study design in Example 3 is a three sample design with a baseline covariate and four repeated measurements.
We calculate the unconditional power for a test of no difference between groups at each time point, using the
Hotelling-Lawley Trace test. A Satterthwaite approximation is used to obtain the approximate distribution of the
test statistic under the alternative hypothesis. Unconditional power is calculated for the following combinations
of mean differences and per group sample sizes.

1. Per group sample size of 5, with beta scale values 0.4997025, 0.8075886, and 1.097641
2. Per group sample size of 25, with beta scale values 0.1651525, 0.2623301, and 0.3508015
3. Per group sample size of 50, with beta scale values 0.1141548, 0.1812892, and 0.2423835

The example is based on Table Il from

Glueck, D. H., & Muller, K. E. (2003). Adjusting power for a baseline covariate in linear models. Statistics in
Medicine, 22(16), 2535-2551.
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2.1. Inputs to the Power Calculation

2.1.1. List Inputs

Type | error rates
0.0500000

Sigma scale values
1.0000000
Statistical tests
HLT

Power methods

uncond

2.1.2. Matrix Inputs

1.0000 0.0000 0.0000
Es(X) = ]0.0000 1.0000 0.0000
(3x3) 0.0000 0.0000 1.0000

0.2424 0.0000

B 0.0000 0.4848
(4x4) 0.0000 0.0000
0.5000 0.5000

1.0000 —1.0000

Q
|

@2x4)  |1.0000 0.0000
[1.0000 0.0000
U - 0.0000 1.0000

(4x4) 0.0000 0.0000

0.0000 0.0000
o. _ [0:0000 0.0000
oxbh  [0.0000 0.0000

0.7500  —0.2500
—0.2500  0.7500

(4x4) ~ |-0.2500 —0.2500 0.7500
0.0000

0.0000  0.0000

0.0000
0.0000
0.0000
0.5000

0.0000
0.0000
0.0000
0.0000

0.0000  0.0000
—1.0000 0.0000

0.0000
0.0000
1.0000
0.0000

0.0000
0.0000

0.0000 ]
0.0000
0.0000
1.0000

0.0000]
0.0000

—0.2500 0.0000
—0.2500 0.0000

0.0000
1.0000
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1.0000 0.0000 0.0000 0.0000
~10.0000 1.0000 0.0000 0.0000

(4x4) 0.0000 0.0000 1.0000 0.0000
0.0000 0.0000 0.0000 1.0000

¥, = [1.0000]
(1x1)
0.5000
0.5000
by =
o 0.5000
0.0000

3. Validation Results

A total of 9 power values were computed for this experiment.

3.1. Timing

Total Time (seconds) | Mean Time (seconds)
Calculation | 3.1670000 3.52E-1
Simulation | 714.8970000 7.94E1

3.2. Summary Statistics

Max deviation from SAS 0.00062809
Max deviation from simulation | 0.03228105

3.3. Full Validation Results

Power SAS Sim Power | Test Sigma Beta Scale | Total N Alpha Method Quantile
Power (deviation) Scale
(deviation)

0.1954395 0.1951627 0.1990770 HLT 1.0000000 0.4997025 15 0.0500000 uncond NaN
(0.0002768) | (0.0036375)

0.4872689 0.4868754 0.5101330 HLT 1.0000000 0.8075886 15 0.0500000 uncond NaN
(0.0003935) | (0.0228641)

0.7849780 0.7845898 0.8172590 HLT 1.0000000 1.0976410 15 0.0500000 uncond NaN
(0.0003882) | (0.0322810)

0.1989961 0.1984194 0.2008290 HLT 1.0000000 0.1651525 75 0.0500000 uncond NaN
(0.0005767) | (0.0018329)

0.4973185 0.4968867 0.5029340 HLT 1.0000000 0.2623301 75 0.0500000 uncond NaN
(0.0004318) | (0.0056155)

0.7972257 0.7968543 0.8024410 HLT 1.0000000 0.3508015 75 0.0500000 uncond NaN
(0.0003714) | (0.0052153)

0.1994953 0.1988672 0.1996170 HLT 1.0000000 0.1141548 150 0.0500000 uncond NaN
(0.0006281) | (0.0001217)

0.4986630 0.4981904 0.5001130 HLT 1.0000000 0.1812892 150 0.0500000 uncond NaN
(0.0004726) | (0.0014500)

0.7986444 0.7982494 0.8001280 HLT 1.0000000 0.2423835 150 0.0500000 uncond NaN

.@_Colorado Schof)?o?nmqf’o) (0.0014836) UF [ Health Outcomes & Policy

age 3 of 4



" GLIMMPSE Validation Report JavaStatistics Library Version 1.2.0

References

Glueck, D. H., & Muller, K. E. (2003). Adjusting power for a baseline covariate in linear models. Statistics in
Medlicine, 22(16), 2535-2551.

Johnson, J. L., Muller, K. E., Slaughter, J. C., Gurka, M. J., & Gribbin, M. J. (2009). POWERLIB: SAS/IML
Software for Computing Power in Multivariate Linear Models. Journal of Statistical Software, 30(5), 1-27.

Muller, K. E., & Stewart, P. W. (2006). Linear model theory: univariate, multivariate, and mixed models.
Hoboken, New Jersey: John Wiley and Sons.

@ Colorado School of UF Health Outcomes & Policy

Page 4 of 4



	Introduction
	Study Design
	Inputs to the Power Calculation
	List Inputs
	Matrix Inputs


	Validation Results
	Timing
	Summary Statistics
	Full Validation Results


