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The objectives of this study were to compare the

— statistical properties,

— software availability, and

— computing demands,

Objectives

of four competing methods for constructing exact confidence intervals for the difference in two independent proportions (p; — p,).

Four methods were chosen to investigate:

1. The classic normal approximation (asymptotic Z interval, denoted as (AZ))

2. The Santner and Snell (SS) method (1980)

3. The Chan and Zhang (CZ) method (1999)

4. The Agresti and Min (AM) method (2001)

here as a benchmark for the following three exact procedures.

level. It has since been shown to often be overly conservative.

This method also uses the “tail method”, but with a score statistic T =

D1—D2
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estimates, from Miettinen and Nurminen (1985). It was shown to also be “exact”, but less conservative than the SS method.

interval to also be “exact”, but be even less conservative than the CZ method, therefore providing better performance.

This method relies on the central limit theorem, and requires “large samples” in order to achieve the stated confidence level. Most textbooks
state that there should be a minimum of 10 successes and 10 failures in each of the two samples. This is not an “exact method,” and included

This method uses the “tail method”, which involves inverting two separate, one-tailed tests, using the observed sample difference T = p; — P,
as the test statistic. It was shown to be “exact” in that for any size sample, the coverage probability is at least as large as the stated confidence

where p; and p, are maximum likelihood

This method also uses the above score statistic, but inverts a single two-sided test rather than two separate, one-tailed tests. They showed this
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Methods

In the original articles introducing them, each of the three exact methods was studied with only a few combinations of small sample sizes. We compared

the intervals using 15 different group size combinations, ranging from small to large samples. Then for each set of sample sizes, we computed intervals

over the following combinations of observed sample proportions (p;, p5):
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With each of the above 12 sample proportion combinations, times the 15 sample size combinations, this gives 180 cases that were considered for

comparison.

Interval Length: The AZ, SS, and CZ methods were run using SAS/STAT® software, Version 9.3 of the SAS® System for Windows. The AM method is not

available in SAS®, and therefore was run using StatXact® software with a SAS® interface (StatXact® PROCs 9.0). The 95% confidence intervals and their

lengths were determined for each of the 180 cases.

Run Time: In addition, we captured the CPU time required to produce each interval. CPU time is the amount of time the CPU required for the actual

computation, and is not affected (or at least minimally) by other processes running in the background. Each was run on the same PC with an Intel Core i5

2.67 GHz processor, running Windows 7, five separate times. The five run times for each interval were then averaged to give an estimate of the time

required in our setting. The standard deviation (SD) of the five runs was examined to give us a sense of the variability from run to run. These times are

not intended to predict run times on other machines, but instead are intended for relative comparisons of the four methods for constructing the

confidence intervals.

The StatXact® PROCs 9.0 software will produce all three of the exact procedures, but the AM method is the only one not also available in SAS/STAT®

Version 9.3. Therefore, the run times reflect SAS® for the AZ, SS, and CZ methods, and StatXact® only for AM method.
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with large samples. Columns are shaded so that the same item has the same color across the four methods.

Comparing the AM method to the SS method shows the AM method to be the clear choice. The confidence intervals for AM are completely contained

Results: Summary of Intervals and Lengths

Results are shown in the table at lower left, which spans three panels, beginning with combinations of small samples and moving toward combinations

Results: Summary of CPU Run Times

The CPU run times for the four methods show some dramatic differences. By far the shortest run times were seen with the normal approximation based
AZ method. Across the 180 different cases, all run times but one were less than or equal to 0.01 seconds, and the largest SD seen for the five runs was

0.014 seconds. Overall, the run times for this method are negligible.

within the SS intervals for 174/180 cases (96.7%). Likewise, the length of the AM interval is shorter than the SS interval for all 180 cases (100%).

Comparing the AM method to the CZ method again shows the AM method to be the clear choice. While the CZ method does perform better than the SS

For the SS method, the CPU run times range from 0.03 seconds for small samples, to 32.83 seconds for n; = n, = 200. At the large samples, the highest SD

among the five runs was 1.3 seconds. Considering only the 72 cases that have both sample sizes at or below 50, the CPU run times range from 0.03

method, the confidence intervals for AM are still completely contained within the CZ intervals for 148/180 cases (82.2%). The length of the AM interval is
shorter than the CZ interval for 168/180 cases (93.3%).

For comparison of the AM with the AZ (nhormal approx.) method, we consider only cases with sample size/proportion combinations that involve the

minimum recommended number of successes and failures (10 of each in both samples). This occurs in 89 of the 180 cases we considered. For situations
where this does not hold, of course the AZ is not recommended due to its failure to maintain the stated confidence level.

Among the 89 cases where the AZ method is valid, the AM interval is completely contained within the AZ interval only 11 times (12.4%), while the AZ
interval is completely contained within the AM interval 24 times (27.0%). The length of the AM interval is shorter than the AZ interval for 29/89 cases
(32.6%), indicating that the AZ interval is shorter in 67.4% of cases.

The average interval length across the 89 cases was 0.256 for the AM method, and 0.255 for the AZ method, and it can be seen that in these cases, the
two methods produce very similar intervals. Therefore, based on interval lengths, the classic AZ interval appears to be the best choice in cases where the
minimum sample size requirements are met.

Detecting a statistically significant difference between groups:

When considering what conclusion may be made regarding a statistically significant difference between groups, we look at whether zero is contained
within the interval. If zero is excluded by the interval, then one may conclude there is a significant difference. Over the 180 distinct cases studied, the AZ
method excluded zero 97 times (53.9%), while the SS, CZ and AM methods excluded zero 74 (41.1%), 87 (48.3%), and 87 (48.3%) times, respectively. Of
the cases where the AZ excludes zero but the CZ or AM methods do not, all but one of those cases involve samples that are too small for AZ to be

considered valid.

Interestingly, over the 89 cases with samples large enough for AZ to be valid, the AZ method agrees with the CZ and AM methods 88 times, on the
conclusion of a significant difference. For the case of n; =100, n, = 100, with p; = 0.2 and p, = 0.1, the AZ method excluded zero while the other two
methods contained it. However, for this case all three intervals had lower bounds very close to zero, with AZ falling just above zero, and the other two
falling just below. Overall, in cases where the AZ method is valid, the AZ method excludes zero 54/89 (60.7%) times, the CZ and AM methods 53/89
(59.6%) times, and the SS method only 42/89 (47.2%) times.

seconds to 1.83 seconds.

For the CZ method, the CPU run times range from 0.37 seconds for small samples, to 5 min, 20.29 sec for n; = n, = 200. At the large samples, the highest

SD among the five runs was 6.56 seconds. Considering only the 72 cases that have both sample sizes at or below 50, the CPU run times range from 0.37

seconds to 18.28 seconds.

For the AM method, using StatXact®, the CPU run times range from 0.72 seconds for small samples, to 41.13 seconds for n, = n, = 200. At the large

samples, the highest SD among the five runs was 5.42 seconds. Considering only the 72 cases that have both sample sizes at or below 50, the CPU run
times range from 0.72 seconds to 6.78 seconds.

Overall, for very small sample sizes, the actual CPU run times are not long for any of the methods. However, when sample sizes begin to approach 50, the
relative differences in run times become large. The CZ method, run in SAS® has the longest run times of the four, while the SS and AM methods are

comparable to each other.

Methods with long computing times become especially troublesome when many intervals are being produced within a trial, say for multiple
populations, endpoints, subgroups, or strata.

Conclusions

Four methods for computing confidence intervals for the difference in two independent proportions (p; — p,) have been compared: the normal References
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populations, endpoints, subgroups, or strata. Also, when considering the conclusion of a significant difference between groups, these two methods
agreed in all but one borderline case.
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As such, we recommend the use of the Agresti and Min (AM) method for small sample situations, and the classic
Asymptotic Z (normal approx., AZ ) method for large samples.

Asymptotic Z (AZ) Santner & Snell (SS) Chan & Zhang (C2) Agresti & Min (AM)

Mean Mean Mean Mean

95%CI Length | Run Time 95%CI Length | Run Time 95%ClI Length | Run Time 95%CI Length | Run Time

nl | n2 | p,, ’ﬁZ (Min:Sec) (Min:Sec) (Min:Sec) (Min:Sec)
10 |10 | 0.5,0.0 | (0.190,0.810) | 0.62 0:00.00 (0.018,0.827) | 0.809 | 0:00.04 (0.118,0.813) | 0.695 | 0:00.43 (0.132,0.779) | 0.647 | 0:01.02
0.5,0.1 | (0.039,0.761) | 0.723 | 0:00.00 (-0.086,0.762) | 0.848 | 0:00.04 (-0.020,0.741) | 0.762 | 0:00.50 (-0.001,0.701) | 0.702 | 0:00.92
0.5,0.2 | (-0.097,0.697) | 0.794 | 0:00.00 (-0.184,0.692) | 0.877 | 0:00.04 (-0.146,0.671) | 0.818 | 0:00.46 (-0.142,0.647) | 0.788 | 0:00.81
0.5,0.3 | (-0.220,0.620) | 0.841 | 0:00.00 (-0.279,0.618) | 0.897 | 0:00.04 (-0.256,0.601) | 0.857 | 0:00.37 (-0.249,0.561) | 0.81 0:00.77
0.5,0.4 | (-0.334,0.534) | 0.868 | 0:00.00 (-0.369,0.539) | 0.908 | 0:00.05 (-0.369,0.539) | 0.908 | 0:00.50 (-0.349,0.508) | 0.858 | 0:00.72
0.5,0.5 | (-0.438,0.438) | 0.877 | 0:00.01 (-0.456,0.456) | 0.912 | 0:00.06 (-0.456,0.456) | 0.912 | 0:00.57 (-0.419,0.420) | 0.839 | 0:00.73
0.2,0.0 | (-0.048,0.448) | 0.496 | 0:00.02 (-0.279,0.618) | 0.897 | 0:00.07 (-0.129,0.556) | 0.685 | 0:00.48 (-0.132,0.525) | 0.657 | 0:00.92
0.2,0.1 | (-0.210,0.410) | 0.62 0:00.00 (-0.369,0.539) | 0.908 | 0:00.03 (-0.280,0.464) | 0.743 | 0:00.51 (-0.265,0.442) | 0.706 | 0:00.84
0.2,0.2 | (-0.351,0.351) | 0.701 | 0:00.00 (-0.456,0.456) | 0.912 | 0:00.05 (-0.386,0.386) | 0.772 | 0:00.46 (-0.377,0.378) | 0.755 | 0:00.78
0.2,0.3 | (-0.477,0.277) | 0.754 | 0:00.00 (-0.539,0.369) | 0.908 | 0:00.05 (-0.490,0.309) | 0.799 | 0:00.45 (-0.456,0.296) | 0.752 | 0:00.80
0.2,0.4 | (-0.592,0.192) | 0.784 | 0:00.00 (-0.618,0.279) | 0.897 | 0:00.06 (-0.585,0.229) | 0.814 | 0:00.45 (-0.551,0.224) | 0.776 | 0:00.80
0.2,0.5 | (-0.697,0.097) | 0.794 | 0:00.00 (-0.692,0.184) | 0.877 | 0:00.04 (-0.671,0.146) | 0.818 | 0:00.47 (-0.647,0.142) | 0.788 | 0:00.81
20 ({10 | 0.5,0.0(0.281,0.719) | 0.438 | 0:00.00 (0.102,0.813) | 0.711 | 0:00.05 (0.115,0.738) | 0.623 | 0:00.85 (0.154,0.707) | 0.554 | 0:01.41
0.5,0.1 | (0.113,0.687) | 0.575 | 0:00.00 (-0.003,0.738) | 0.741 | 0:00.08 (0.020,0.663) | 0.643 | 0:00.95 (0.020,0.632) | 0.612 | 0:01.27
0.5,0.2 | (-0.031,0.631) | 0.662 | 0:00.01 (-0.104,0.652) | 0.757 | 0:00.07 (-0.120,0.597) | 0.717 | 0:00.98 (-0.093,0.582) | 0.675 | 0:01.16
0.5,0.3 | (-0.159,0.559) | 0.717 | 0:00.00 (-0.202,0.563) | 0.765 | 0:00.11 (-0.202,0.528) | 0.731 | 0:01.11 (-0.181,0.511) | 0.693 | 0:01.11
0.5,0.4 | (-0.274,0.474) | 0.749 | 0:00.00 (-0.297,0.477) | 0.774 | 0:00.08 (-0.289,0.451) | 0.741 | 0:01.19 (-0.290,0.459) | 0.749 | 0:01.02
0.5,0.5 | (-0.380,0.380) | 0.759 | 0:00.00 (-0.389,0.389) | 0.777 | 0:00.10 (-0.372,0.372) | 0.745 | 0:00.73 (-0.356,0.358) | 0.714 | 0:01.07
0.2,0.0 | (0.025,0.375) | 0.351 | 0:00.00 (-0.202,0.563) | 0.765 | 0:00.09 (-0.123,0.441) | 0.564 | 0:01.16 (-0.151,0.442) | 0.593 | 0:01.18
0.2,0.1 | (-0.156,0.356) | 0.511 | 0:00.00 (-0.297,0.477) | 0.774 | 0:00.10 (-0.257,0.364) | 0.622 | 0:01.25 (-0.242,0.347) | 0.589 | 0:01.17
0.2,0.2 | (-0.304,0.304) | 0.607 | 0:00.00 (-0.389,0.389) | 0.777 | 0:00.09 (-0.364,0.297) | 0.662 | 0:00.88 (-0.346,0.293) | 0.639 | 0:01.12
0.2,0.3 | (-0.434,0.234) | 0.668 | 0:00.00 (-0.477,0.297) | 0.774 | 0:00.11 (-0.466,0.221) | 0.687 | 0:01.05 (-0.467,0.213) | 0.68 0:01.26
0.2,0.4 | (-0.551,0.151) | 0.701 | 0:00.00 (-0.563,0.202) | 0.765 | 0:00.09 (-0.563,0.149) | 0.712 | 0:00.87 (-0.546,0.135) | 0.681 | 0:01.28
0.2,0.5 | (-0.656,0.056) | 0.712 | 0:00.00 (-0.652,0.104) | 0.757 | 0:00.09 (-0.652,0.067) | 0.719 | 0:01.26 (-0.619,0.057) | 0.676 | 0:01.33
20 |20 | 0.5,0.0] (0.281,0.719) | 0.438 | 0:00.00 (0.176,0.746) | 0.57 0:00.14 (0.266,0.728) | 0.462 | 0:01.95 (0.280,0.708) | 0.429 | 0:02.24
0.5,0.1 | (0.144,0.656) | 0.511 | 0:00.00 (0.069,0.669) | 0.599 | 0:00.17 (0.116,0.647) | 0.531 | 0:01.74 (0.115,0.633) | 0.518 | 0:01.96
0.5,0.2 | (0.019,0.581) | 0.561 | 0:00.00 (-0.034,0.587) | 0.621 | 0:00.23 (-0.004,0.569) | 0.573 | 0:01.82 (-0.006,0.567) | 0.573 | 0:01.80
0.5,0.3 | (-0.097,0.497) | 0.594 | 0:00.00 (-0.133,0.503) | 0.636 | 0:00.23 (-0.115,0.491) | 0.606 | 0:01.95 (-0.109,0.479) | 0.588 | 0:01.71
0.5,0.4 | (-0.207,0.407) | 0.614 | 0:00.00 (-0.230,0.415) | 0.645 | 0:00.21 (-0.221,0.407) | 0.628 | 0:02.48 (-0.210,0.401) | 0.61 0:01.65
0.5,0.5 | (-0.310,0.310) | 0.62 0:00.00 (-0.324,0.324) | 0.648 | 0:00.16 (-0.324,0.324) | 0.648 | 0:02.25 (-0.306,0.307) | 0.612 | 0:01.65
0.2,0.0 | (0.025,0.375) | 0.351 | 0:00.00 (-0.133,0.503) | 0.636 | 0:00.19 (0.014,0.437) | 0.422 | 0:02.19 (0.016,0.425) | 0.41 0:02.16
0.2,0.1 | (-0.119,0.319) | 0.438 | 0:00.00 (-0.230,0.415) | 0.645 | 0:00.22 (-0.144,0.350) | 0.495 | 0:02.17 (-0.149,0.348) | 0.497 | 0:01.88
0.2,0.2 | (-0.248,0.248) | 0.496 | 0:00.00 (-0.324,0.324) | 0.648 | 0:00.20 (-0.277,0.277) | 0.555 | 0:02.75 (-0.270,0.271) | 0.541 | 0:01.80
0.2,0.3 | (-0.367,0.167) | 0.533 | 0:00.00 (-0.415,0.230) | 0.645 | 0:00.18 (-0.379,0.182) | 0.561 | 0:02.12 (-0.377,0.183) | 0.56 0:01.74
0.2,0.4 | (-0.477,0.077) | 0.554 | 0:00.00 (-0.503,0.133) | 0.636 | 0:00.15 (-0.474,0.094) | 0.568 | 0:02.19 (-0.471,0.095) | 0.566 | 0:01.75
0.2,0.5 | (-0.581,-0.019) | 0.561 | 0:00.00 (-0.587,0.034) | 0.621 | 0:00.19 (-0.569,0.004) | 0.573 | 0:01.83 (-0.567,0.006) | 0.573 | 0:01.80
50 |10 | 0.5,0.0](0.361,0.639) | 0.277 | 0:00.00 (0.155,0.813) | 0.658 | 0:00.10 (0.021,0.652) | 0.631 | 0:04.12 (0.199,0.634) | 0.435 | 0:02.54
0.5,0.1 | (0.168,0.632) | 0.464 | 0:00.00 (0.051,0.738) | 0.686 | 0:00.15 (-0.023,0.593) | 0.616 | 0:02.69 (-0.041,0.581) | 0.621 | 0:01.92
0.5,0.2 | (0.016,0.584) | 0.568 | 0:00.00 (-0.050,0.652) | 0.703 | 0:00.22 (-0.088,0.533) | 0.621 | 0:02.49 (-0.092,0.517) | 0.609 | 0:01.96
0.5,0.3 | (-0.116,0.516) | 0.632 | 0:00.00 (-0.150,0.556) | 0.706 | 0:00.21 (-0.165,0.469) | 0.634 | 0:02.59 (-0.158,0.464) | 0.622 | 0:01.89
0.5,0.4 | (-0.234,0.434) | 0.668 | 0:00.00 (-0.248,0.445) | 0.693 | 0:00.25 (-0.251,0.400) | 0.651 | 0:02.77 (-0.231,0.388) | 0.619 | 0:01.89
0.5,0.5 | (-0.339,0.339) | 0.679 | 0:00.00 (-0.344,0.344) | 0.688 | 0:00.26 (-0.335,0.335) | 0.671 | 0:01.76 (-0.309,0.309) | 0.617 | 0:01.89
0.2,0.0 | (0.089,0.311) | 0.222 | 0:00.01 (-0.150,0.556) | 0.706 | 0:00.26 (-0.143,0.341) | 0.483 | 0:04.29 (-0.104,0.332) | 0.436 | 0:02.18
0.2,0.1 | (-0.116,0.316) | 0.433 0:00.00 (-0.248,0.445) | 0.693 0:00.27 (-0.251,0.280) | 0.531 0:02.72 (-0.231,0.271) | 0.501 0:02.02
0.2,0.2 | (-0.272,0.272) | 0.543 | 0:00.00 (-0.344,0.344) | 0.688 | 0:00.23 (-0.356,0.221) | 0.577 | 0:02.72 (-0.330,0.207) | 0.537 | 0:01.94
0.2,0.3 | (-0.405,0.205) | 0.61 0:00.00 (-0.445,0.248) | 0.693 | 0:00.30 (-0.458,0.163) | 0.62 0:03.31 (-0.425,0.140) | 0.565 | 0:02.91
0.2,0.4 | (-0.523,0.123) | 0.646 | 0:00.00 (-0.556,0.150) | 0.706 | 0:00.28 (-0.537,0.098) | 0.635 | 0:01.95 (-0.509,0.070) | 0.578 | 0:02.82
0.2,0.5 | (-0.629,0.029) | 0.658 | 0:00.00 (-0.652,0.050) | 0.703 | 0:00.26 (-0.613,0.035) | 0.649 | 0:03.14 (-0.591,0.008) | 0.599 | 0:02.77
50 |20 | 0.5,0.0](0.361,0.639) | 0.277 | 0:00.00 (0.246,0.728) | 0.482 | 0:00.25 (0.315,0.645) | 0.329 | 0:04.77 (0.317,0.636) | 0.318 | 0:03.86
0.5,0.1 | (0.209,0.591) | 0.382 | 0:00.00 (0.140,0.639) | 0.5 0:00.30 (0.119,0.574) | 0.455 | 0:05.56 (0.158,0.566) | 0.408 | 0:03.34
0.5,0.2 | (0.077,0.523) | 0.447 | 0:00.00 (0.037,0.543) | 0.506 | 0:00.52 (0.020,0.504) | 0.484 | 0:06.45 (0.044,0.495) | 0.451 | 0:03.04
0.5,0.3 | (-0.044,0.444) | 0.488 | 0:00.00 (-0.065,0.448) | 0.512 | 0:00.39 (-0.074,0.432) | 0.505 | 0:05.32 (-0.076,0.421) | 0.497 | 0:02.78
0.5,0.4 | (-0.156,0.356) | 0.511 | 0:00.00 (-0.163,0.355) | 0.519 | 0:00.50 (-0.169,0.344) | 0.513 | 0:04.79 (-0.160,0.338) | 0.498 | 0:02.78
0.5,0.5 | (-0.259,0.259) | 0.519 | 0:00.00 (-0.260,0.260) | 0.521 | 0:00.68 (-0.258,0.258) | 0.516 | 0:04.20 (-0.254,0.255) | 0.508 | 0:02.74
0.2,0.0 | (0.089,0.311) | 0.222 | 0:00.00 (-0.065,0.448) | 0.512 | 0:00.53 (-0.012,0.337) | 0.349 | 0:11.37 (0.027,0.333) | 0.306 | 0:03.43
0.2,0.1 | (-0.072,0.272) | 0.344 | 0:00.00 (-0.163,0.355) | 0.519 | 0:00.49 (-0.132,0.267) | 0.399 | 0:06.34 (-0.124,0.262) | 0.387 | 0:03.01
0.2,0.2 | (-0.207,0.207) | 0.415 | 0:00.00 (-0.260,0.260) | 0.521 | 0:00.50 (-0.252,0.192) | 0.444 | 0:05.16 (-0.250,0.186) | 0.436 | 0:02.87
0.2,0.3 | (-0.329,0.129) | 0.459 | 0:00.00 (-0.355,0.163) | 0.519 | 0:00.60 (-0.353,0.117) | 0.469 | 0:05.78 (-0.344,0.106) | 0.451 | 0:03.82
0.2,0.4 | (-0.442,0.042) | 0.483 | 0:00.00 (-0.448,0.065) | 0.512 | 0:00.49 (-0.451,0.044) | 0.495 | 0:07.33 (-0.441,0.027) | 0.468 | 0:03.76
0.2,0.5 | (-0.546,-0.054) | 0.491 | 0:00.00 (-0.543,-0.037) | 0.506 | 0:00.48 (-0.547,-0.020) | 0.527 | 0:06.13 (-0.533,-0.044) | 0.489 | 0:03.62

Asymptotic Z (AZ) Santner & Snell (SS) Chan & Zhang (C2) Agresti & Min (AM)

Mean Mean Mean Mean

95%CI Length | Run Time 95%CI Length | Run Time 95%ClI Length | Run Time 95%CI Length | Run Time

nl | n2 | p,, ’ﬁZ (Min:Sec) (Min:Sec) (Min:Sec) (Min:Sec)
50 {50 |0.50.0/(0.361,0.639) | 0.277 | 0:00.00 (0.307,0.662) | 0.356 | 0:00.93 (0.355,0.645) | 0.29 0:11.23 (0.360,0.641) | 0.281 | 0:06.78
0.5,0.1 | (0.238,0.562) | 0.323 | 0:00.00 (0.200,0.575) | 0.375 | 0:00.74 (0.212,0.558) | 0.346 | 0:17.81 (0.228,0.555) | 0.327 | 0:06.27
0.5,0.2 | (0.123,0.477) | 0.355 | 0:00.00 (0.096,0.485) | 0.389 | 0:01.17 (0.098,0.473) | 0.375 | 0:11.83 (0.106,0.469) | 0.363 | 0:05.69
0.5,0.3 | (0.012,0.388) | 0.376 | 0:00.00 (-0.006,0.393) | 0.399 | 0:01.75 (0.005,0.385) | 0.38 0:14.22 (0.006,0.383) | 0.377 | 0:05.52
0.5,0.4 | (-0.094,0.294) | 0.388 | 0:00.00 (-0.105,0.299) | 0.405 | 0:01.56 (-0.100,0.294) | 0.394 | 0:16.83 (-0.100,0.291) | 0.391 | 0:05.32
0.5,0.5 | (-0.196,0.196) | 0.392 | 0:00.00 (-0.203,0.203) | 0.407 | 0:01.83 (-0.203,0.203) | 0.407 | 0:17.78 (-0.202,0.203) | 0.405 | 0:05.21
0.2,0.0 | (0.089,0.311) | 0.222 | 0:00.00 (-0.006,0.393) | 0.399 | 0:01.22 (0.098,0.337) | 0.239 | 0:12.90 (0.108,0.341) | 0.232 | 0:06.35
0.2,0.1 | (-0.039,0.239) | 0.277 | 0:00.00 (-0.105,0.299) | 0.405 | 0:01.52 (-0.046,0.249) | 0.295 | 0:16.75 (-0.044,0.254) | 0.298 | 0:05.73
0.2,0.2 | (-0.157,0.157) | 0.314 | 0:00.00 (-0.203,0.203) | 0.407 | 0:01.60 (-0.164,0.164) | 0.329 | 0:18.28 (-0.163,0.163) | 0.326 | 0:05.56
0.2,0.3 | (-0.269,0.069) | 0.337 | 0:00.00 (-0.299,0.105) | 0.405 | 0:01.05 (-0.273,0.074) | 0.347 | 0:13.33 (-0.272,0.078) | 0.349 | 0:05.62
0.2,0.4 | (-0.375,-0.025) | 0.351 | 0:00.00 (-0.393,0.006) | 0.399 | 0:01.13 (-0.375,-0.015) | 0.36 0:12.90 (-0.373,-0.018) | 0.356 | 0:05.71
0.2,0.5 | (-0.477,-0.123) | 0.355 | 0:00.00 (-0.485,-0.096) | 0.389 | 0:01.03 (-0.473,-0.098) | 0.375 | 0:12.02 (-0.469,-0.106) | 0.363 | 0:05.68
100 | 20 | 0.5,0.0 | (0.402,0.598) | 0.196 | 0:00.00 (0.261,0.728) | 0.467 | 0:00.58 (0.313,0.605) | 0.292 | 0:11.29 (0.329,0.598) | 0.269 | 0:06.23
0.5,0.1 | (0.236,0.564) | 0.328 | 0:00.01 (0.158,0.639) | 0.482 | 0:00.81 (0.119,0.542) | 0.424 | 0:12.34 (0.179,0.531) | 0.352 | 0:05.43
0.5,0.2 | (0.099,0.501) | 0.402 | 0:00.00 (0.055,0.543) | 0.487 | 0:00.88 (0.008,0.473) | 0.465 | 0:12.20 (-0.019,0.465) | 0.485 | 0:04.30
0.5,0.3 | (-0.023,0.423) | 0.447 | 0:00.00 (-0.045,0.437) | 0.482 | 0:00.86 (-0.067,0.400) | 0.467 | 0:10.17 (-0.050,0.389) | 0.44 0:04.64
0.5,0.4 | (-0.136,0.336) | 0.472 | 0:00.00 (-0.145,0.340) | 0.485 | 0:01.29 (-0.156,0.323) | 0.48 0:12.99 (-0.142,0.326) | 0.468 | 0:04.42
0.5,0.5 | (-0.240,0.240) | 0.48 0:00.00 (-0.243,0.243) | 0.486 | 0:01.42 (-0.244,0.244) | 0.487 | 0:14.51 (-0.228,0.229) | 0.457 | 0:04.41
0.2,0.0 | (0.122,0.278) | 0.157 | 0:00.00 (-0.045,0.437) | 0.482 | 0:01.08 (-0.019,0.297) | 0.316 | 0:14.90 (-0.022,0.289) | 0.312 | 0:04.78
0.2,0.1 | (-0.053,0.253) | 0.306 | 0:00.00 (-0.145,0.340) | 0.485 | 0:01.05 (-0.134,0.233) | 0.367 | 0:09.52 (-0.113,0.223) | 0.335 | 0:04.73
0.2,0.2 | (-0.192,0.192) | 0.384 | 0:00.00 (-0.243,0.243) | 0.486 | 0:01.31 (-0.245,0.164) | 0.409 | 0:12.68 (-0.239,0.154) | 0.393 | 0:04.44
0.2,0.3 | (-0.316,0.116) | 0.431 | 0:00.00 (-0.340,0.145) | 0.485 | 0:01.11 (-0.348,0.093) | 0.441 | 0:10.50 (-0.334,0.081) | 0.414 | 0:07.33
0.2,0.4 | (-0.429,0.029) | 0.457 | 0:00.00 (-0.436,0.045) | 0.482 | 0:00.99 (-0.443,0.033) | 0.476 | 0:19.82 (-0.430,0.003) | 0.433 | 0:07.21
0.2,0.5 | (-0.533,-0.067) | 0.465 | 0:00.00 (-0.542,-0.055) | 0.487 | 0:01.09 (-0.532,-0.010) | 0.522 | 0:14.02 (-0.519,-0.078) | 0.44 0:07.22
100 | 50 | 0.5,0.0 | (0.402,0.598) | 0.196 | 0:00.00 (0.336,0.645) | 0.308 | 0:01.25 (0.398,0.602) | 0.203 | 0:26.55 (0.400,0.600) | 0.2 0:10.28
0.5,0.1 | (0.271,0.529) | 0.257 | 0:00.00 (0.231,0.553) | 0.322 | 0:01.89 (0.247,0.523) | 0.276 | 0:30.53 (0.250,0.521) | 0.271 | 0:09.15
0.5,0.2 | (0.152,0.448) | 0.296 | 0:00.00 (0.127,0.461) | 0.333 | 0:01.99 (0.115,0.440) | 0.325 | 0:29.03 (0.138,0.437) | 0.299 | 0:08.68
0.5,0.3 | (0.040,0.360) | 0.321 | 0:00.00 (0.026,0.366) | 0.341 | 0:02.30 (0.007,0.354) | 0.347 | 0:21.43 (0.031,0.352) | 0.321 | 0:08.18
0.5,0.4 | (-0.067,0.267) | 0.335 | 0:00.00 (-0.075,0.271) | 0.345 | 0:03.05 (-0.075,0.264) | 0.339 | 0:30.50 (-0.071,0.262) | 0.333 | 0:07.99
0.5,0.5 | (-0.170,0.170) | 0.339 | 0:00.00 (-0.173,0.173) | 0.347 | 0:03.52 (-0.170,0.170) | 0.341 | 0:34.60 (-0.172,0.173) | 0.345 | 0:07.80
0.2,0.0 | (0.122,0.278) | 0.157 | 0:00.00 (0.026,0.366) | 0.341 | 0:02.39 (0.115,0.292) | 0.177 | 0:37.98 (0.121,0.290) | 0.169 | 0:09.20
0.2,0.1 | (-0.014,0.214) | 0.229 | 0:00.00 (-0.075,0.271) | 0.345 | 0:02.16 (-0.035,0.212) | 0.248 | 0:22.34 (-0.041,0.215) | 0.257 | 0:07.73
0.2,0.2 | (-0.136,0.136) | 0.272 | 0:00.00 (-0.173,0.173) | 0.347 | 0:03.07 (-0.151,0.132) | 0.283 | 0:27.28 (-0.150,0.131) | 0.28 0:07.57
0.2,0.3 | (-0.249,0.049) | 0.299 | 0:00.00 (-0.271,0.075) | 0.345 | 0:02.77 (-0.261,0.045) | 0.306 | 0:32.58 (-0.257,0.042) | 0.3 0:10.06
0.2,0.4 | (-0.357,-0.043) | 0.314 | 0:00.00 (-0.366,-0.026) | 0.341 | 0:02.42 (-0.361,-0.020) | 0.34 0:37.37 (-0.358,-0.047) | 0.311 | 0:10.30
0.2,0.5 | (-0.459,-0.141) | 0.318 | 0:00.00 (-0.461,-0.127) | 0.333 | 0:02.16 (-0.459,-0.131) | 0.328 | 0:26.56 (-0.456,-0.139) | 0.316 | 0:10.36
100 | 100 | 0.5,0.0 | (0.402,0.598) | 0.196 | 0:00.00 (0.368,0.617) | 0.249 | 0:03.19 (0.398,0.602) | 0.203 | 0:49.34 (0.400,0.601) | 0.201 | 0:15.26
0.5,0.1 | (0.286,0.514) | 0.229 | 0:00.00 (0.263,0.525) | 0.263 | 0:04.92 (0.276,0.515) | 0.239 | 1:03.31 (0.281,0.512) | 0.231 | 0:15.09
0.5,0.2 | (0.175,0.425) | 0.251 | 0:00.00 (0.159,0.432) | 0.273 | 0:04.97 (0.160,0.423) | 0.263 | 1:13.78 (0.169,0.423) | 0.254 | 0:14.37
0.5,0.3 | (0.067,0.333) | 0.266 | 0:00.00 (0.057,0.337) | 0.28 0:07.20 (0.048,0.331) | 0.284 | 0:54.45 (0.064,0.330) | 0.266 | 0:14.02
0.5,0.4 | (-0.037,0.237) | 0.274 | 0:00.00 (-0.044,0.240) | 0.284 | 0:07.03 (-0.040,0.238) | 0.278 1:08.93 (-0.040,0.237) | 0.277 0:13.59
0.5,0.5 | (-0.139,0.139) | 0.277 | 0:00.00 (-0.143,0.143) | 0.285 | 0:06.61 (-0.143,0.143) | 0.285 | 1:07.39 (-0.140,0.140) | 0.28 0:13.29
0.2,0.0 | (0.122,0.278) | 0.157 | 0:00.00 (0.057,0.337) | 0.28 0:05.85 (0.127,0.292) | 0.165 | 0:39.27 (0.130,0.291) | 0.161 | 0:14.80
0.2,0.1 | (0.002,0.198) | 0.196 | 0:00.01 (-0.044,0.240) | 0.284 | 0:06.53 (-0.001,0.203) | 0.204 | 1:14.36 (-0.000,0.202) | 0.202 | 0:13.26
0.2,0.2 | (-0.111,0.111) | 0.222 | 0:00.00 (-0.143,0.143) | 0.285 | 0:06.51 (-0.113,0.113) | 0.226 | 1:05.99 (-0.115,0.113) | 0.229 | 0:12.49
0.2,0.3 | (-0.219,0.019) | 0.238 | 0:00.00 (-0.240,0.044) | 0.284 | 0:05.26 (-0.221,0.024) | 0.245 | 1:04.09 (-0.221,0.022) | 0.243 | 0:13.38
0.2,0.4 | (-0.324,-0.076) | 0.248 | 0:00.00 (-0.337,-0.057) | 0.28 0:05.49 (-0.325,-0.055) | 0.27 1:35.15 (-0.322,-0.073) | 0.249 | 0:14.16
0.2,0.5 | (-0.425,-0.175) | 0.251 | 0:00.00 (-0.432,-0.159) | 0.273 | 0:04.28 (-0.423,-0.160) | 0.263 | 1:15.99 (-0.423,-0.169) | 0.254 | 0:14.39
150 | 50 | 0.5,0.0 | (0.420,0.580) | 0.16 0:00.00 (0.346,0.645) | 0.299 | 0:01.70 (0.413,0.583) | 0.17 0:33.58 (0.417,0.580) | 0.163 | 0:13.35
0.5,0.1 | (0.285,0.515) | 0.231 | 0:00.00 (0.241,0.548) | 0.307 | 0:03.05 (0.261,0.508) | 0.247 | 0:30.05 (0.264,0.505) | 0.241 | 0:12.05
0.5,0.2 | (0.163,0.437) | 0.273 | 0:00.00 (0.138,0.453) | 0.314 | 0:02.92 (0.131,0.427) | 0.297 | 0:29.74 (0.148,0.426) | 0.277 | 0:11.35
0.5,0.3 | (0.050,0.350) | 0.3 0:00.00 (0.037,0.357) | 0.32 0:04.25 (0.010,0.342) | 0.332 | 0:43.64 (0.041,0.343) | 0.302 | 0:10.87
0.5,0.4 | (-0.058,0.258) | 0.315 | 0:00.01 (-0.063,0.260) | 0.324 | 0:05.16 (-0.067,0.254) | 0.321 | 0:38.60 (-0.062,0.255) | 0.318 | 0:10.34
0.5,0.5 | (-0.160,0.160) | 0.32 0:00.00 (-0.162,0.162) | 0.325 | 0:02.93 (-0.164,0.164) | 0.328 | 0:52.91 (-0.158,0.158) | 0.316 | 0:10.27
0.2,0.0 | (0.136,0.264) 0.128 0:00.00 (0.037,0.357) 0.32 0:03.45 (0.100,0.274) 0.173 0:42.95 (0.123,0.273) 0.151 0:12.07
0.2,0.1 | (-0.005,0.205) | 0.21 0:00.00 (-0.063,0.260) | 0.324 | 0:04.27 (-0.036,0.198) | 0.234 | 0:46.78 (-0.031,0.196) | 0.227 | 0:10.49
0.2,0.2 | (-0.128,0.128) | 0.256 | 0:00.00 (-0.162,0.162) | 0.325 | 0:03.73 (-0.149,0.119) | 0.268 | 0:45.90 (-0.143,0.116) | 0.259 | 0:09.94
0.2,0.3 | (-0.242,0.042) | 0.284 | 0:00.00 (-0.260,0.063) | 0.324 | 0:04.53 (-0.255,0.038) | 0.293 | 0:49.68 (-0.251,0.032) | 0.283 | 0:14.53
0.2,0.4 | (-0.350,-0.050) | 0.3 0:00.00 (-0.357,-0.037) | 0.32 0:03.94 (-0.356,-0.022) | 0.334 | 0:42.76 (-0.353,-0.057) | 0.296 | 0:14.90
0.2,0.5 | (-0.453,-0.147) | 0.305 | 0:00.00 (-0.453,-0.138) | 0.314 | 0:01.67 (-0.453,-0.142) | 0.31 0:42.45 (-0.448,-0.149) | 0.299 | 0:15.01

Asymptotic Z (AZ) Santner & Snell (SS) Chan & Zhang (C2) Agresti & Min (AM)

Mean Mean Mean Mean

95%CI Length | Run Time 95%CI Length | Run Time 95%ClI Length | Run Time 95%CI Length | Run Time

nl | n2 | p,, ’ﬁZ (Min:Sec) (Min:Sec) (Min:Sec) (Min:Sec)
150 | 100 | 0.5,0.0 | (0.420,0.580) | 0.16 0:00.00 (0.383,0.606) | 0.223 | 0:04.17 (0.417,0.583) | 0.165 | 1:19.33 (0.420,0.580) | 0.16 0:19.21
0.5,0.1 | (0.301,0.499) | 0.199 | 0:00.00 (0.278,0.513) | 0.235 | 0:06.60 (0.290,0.497) | 0.207 | 1:43.56 (0.293,0.496) | 0.202 | 0:18.76
0.5,0.2 | (0.188,0.412) | 0.224 | 0:00.00 (0.174,0.419) | 0.244 | 0:07.07 (0.177,0.410) | 0.233 | 1:13.15 (0.182,0.408) | 0.225 | 0:18.24
0.5,0.3 | (0.080,0.320) | 0.241 | 0:00.00 (0.072,0.323) | 0.25 0:08.48 (0.064,0.318) | 0.254 | 1:12.92 (0.076,0.317) | 0.241 | 0:17.52
0.5,0.4 | (-0.025,0.225) | 0.25 0:00.01 (-0.028,0.226) | 0.254 | 0:10.18 (-0.031,0.224) | 0.255 | 1:22.98 (-0.027,0.223) | 0.249 | 0:17.17
0.5,0.5| (-0.127,0.127) | 0.253 | 0:00.00 (-0.128,0.128) | 0.255 | 0:11.13 (-0.128,0.128) | 0.255 | 2:13.38 (-0.126,0.127) | 0.253 | 0:16.84
0.2,0.0 | (0.136,0.264) | 0.128 | 0:00.00 (0.072,0.323) | 0.25 0:08.09 (0.139,0.273) | 0.134 | 1:38.35 (0.143,0.274) | 0.131 | 0:18.17
0.2,0.1 | (0.013,0.187) | 0.174 | 0:00.00 (-0.028,0.226) | 0.254 | 0:09.89 (0.000,0.187) | 0.187 | 1:44.81 (0.007,0.187) | 0.18 0:16.42
0.2,0.2 | (-0.101,0.101) | 0.202 0:00.00 (-0.128,0.128) | 0.255 0:10.46 (-0.107,0.100) | 0.207 1:17.72 (-0.108,0.100) | 0.208 0:15.38
0.2,0.3 | (-0.210,0.010) | 0.221 | 0:00.00 (-0.226,0.028) | 0.254 | 0:09.96 (-0.214,0.011) | 0.225 | 2:14.17 (-0.214,0.008) | 0.222 | 0:18.72
0.2,0.4 | (-0.315,-0.085) | 0.231 | 0:00.00 (-0.323,-0.072) | 0.25 0:06.92 (-0.317,-0.071) | 0.246 | 2:08.76 (-0.316,-0.085) | 0.232 | 0:19.74
0.2,0.5| (-0.417,-0.183) | 0.234 | 0:00.00 (-0.419,-0.174) | 0.244 | 0:07.41 (-0.416,-0.174) | 0.242 1:22.00 (-0.415,-0.181) | 0.234 | 0:20.31
150 | 150 | 0.5,0.0 | (0.420,0.580) | 0.16 0:00.00 (0.394,0.596) | 0.202 | 0:07.71 (0.417,0.583) | 0.165 | 1:38.81 (0.420,0.580) | 0.16 0:26.56
0.5,0.1 | (0.307,0.493) | 0.187 | 0:00.01 (0.289,0.503) | 0.213 | 0:08.29 (0.302,0.493) | 0.191 | 1:45.76 (0.304,0.491) | 0.188 | 0:24.98
0.5,0.2 | (0.198,0.402) | 0.205 | 0:00.00 (0.186,0.408) | 0.222 | 0:12.86 (0.192,0.401) | 0.21 1:52.58 (0.193,0.401) | 0.208 | 0:24.54
0.5,0.3 | (0.091,0.309) | 0.217 | 0:00.00 (0.084,0.312) | 0.227 | 0:14.27 (0.083,0.308) | 0.224 | 1:53.73 (0.089,0.307) | 0.218 | 0:24.25
0.5,0.4 | (-0.012,0.212) | 0.224 | 0:00.00 (-0.016,0.214) | 0.231 | 0:18.31 (-0.014,0.212) | 0.227 | 2:56.08 (-0.014,0.211) | 0.225 | 0:23.16
0.5,0.5 | (-0.113,0.113) | 0.226 | 0:00.00 (-0.116,0.116) | 0.232 | 0:17.07 (-0.116,0.116) | 0.232 | 2:46.09 (-0.114,0.114) | 0.228 | 0:22.87
0.2,0.0 | (0.136,0.264) | 0.128 | 0:00.00 (0.084,0.312) | 0.227 | 0:14.06 (0.139,0.273) | 0.134 | 1:57.18 (0.143,0.274) | 0.13 0:25.54
0.2,0.1 | (0.020,0.180) | 0.16 0:00.00 (-0.016,0.214) | 0.231 | 0:13.96 (0.016,0.183) | 0.167 | 2:27.61 (0.019,0.183) | 0.165 | 0:21.95
0.2,0.2 | (-0.091,0.091) | 0.181 | 0:00.00 (-0.116,0.116) | 0.232 | 0:14.02 (-0.092,0.092) | 0.185 | 2:00.88 (-0.093,0.092) | 0.184 | 0:21.02
0.2,0.3 | (-0.197,-0.003) | 0.195 | 0:00.00 (-0.214,0.016) | 0.231 | 0:14.35 (-0.199,-0.001) | 0.198 | 2:38.18 (-0.198,-0.001) | 0.197 | 0:22.65
0.2,0.4 | (-0.301,-0.099) | 0.202 | 0:00.00 (-0.312,-0.084) | 0.227 | 0:11.85 (-0.301,-0.089) | 0.212 | 2:04.79 (-0.300,-0.097) | 0.204 | 0:23.89
0.2,0.5 | (-0.402,-0.198) | 0.205 | 0:00.00 (-0.408,-0.186) | 0.222 | 0:11.17 (-0.401,-0.192) | 0.21 1:53.15 (-0.401,-0.193) | 0.208 | 0:24.46
200 | 100 | 0.5,0.0 | (0.431,0.569) | 0.139 | 0:00.00 (0.387,0.603) | 0.216 | 0:08.45 (0.428,0.572) | 0.145 | 1:28.35 (0.430,0.570) | 0.14 0:22.93
0.5,0.1 | (0.309,0.491) | 0.182 | 0:00.00 (0.283,0.509) | 0.227 | 0:09.38 (0.298,0.487) | 0.189 | 1:50.28 (0.301,0.486) | 0.185 | 0:22.35
0.5,0.2 | (0.195,0.405) 0.209 0:00.00 (0.180,0.414) 0.234 | 0:11.64 (0.186,0.400) 0.214 1:32.10 (0.188,0.399) 0.211 0:21.77
0.5,0.3 | (0.087,0.313) | 0.227 | 0:00.00 (0.078,0.318) | 0.24 0:10.54 (0.071,0.310) | 0.239 | 2:04.10 (0.082,0.308) | 0.226 | 0:21.18
0.5,0.4 | (-0.018,0.218) | 0.237 | 0:00.00 (-0.023,0.221) | 0.243 | 0:13.09 (-0.023,0.217) | 0.24 1:57.42 (-0.020,0.215) | 0.236 | 0:20.72
0.5,0.5 | (-0.120,0.120) | 0.24 0:00.00 (-0.122,0.122) | 0.244 | 0:13.85 (-0.121,0.121) | 0.243 2:25.50 (-0.120,0.120) | 0.24 0:20.17
0.2,0.0 | (0.145,0.255) | 0.111 | 0:00.00 (0.078,0.318) | 0.24 0:07.80 (0.147,0.262) | 0.115 | 1:59.32 (0.149,0.262) | 0.114 | 0:21.95
0.2,0.1 | (0.019,0.181) | 0.162 | 0:00.00 (-0.023,0.221) | 0.243 | 0:12.77 (0.004,0.179) | 0.176 | 1:50.10 (0.011,0.178) | 0.167 | 0:20.05
0.2,0.2 | (-0.096,0.096) | 0.192 | 0:00.00 (-0.122,0.122) | 0.244 | 0:09.49 (-0.104,0.093) | 0.197 | 2:26.61 (-0.107,0.092) | 0.199 | 0:18.52
0.2,0.3 | (-0.206,0.006) | 0.211 | 0:00.00 (-0.221,0.023) | 0.243 | 0:11.07 (-0.211,0.008) | 0.219 | 2:37.63 (-0.211,0.002) | 0.213 | 0:23.72
0.2,0.4 | (-0.311,-0.089) | 0.222 | 0:00.00 (-0.318,-0.078) | 0.24 0:11.07 (-0.314,-0.079) | 0.235 | 2:21.83 (-0.312,-0.091) | 0.222 | 0:24.90
0.2,0.5 | (-0.413,-0.187) | 0.225 | 0:00.00 (-0.414,-0.180) | 0.234 | 0:07.88 (-0.412,-0.177) | 0.235 | 2:11.59 (-0.411,-0.187) | 0.224 | 0:25.56
200 | 150 | 0.5,0.0 | (0.431,0.569) | 0.139 | 0:00.00 (0.403,0.588) | 0.185 | 0:13.09 (0.429,0.571) | 0.143 | 3:00.40 (0.430,0.570) | 0.14 0:30.48
0.5,0.1 | (0.316,0.484) | 0.169 | 0:00.00 (0.299,0.494) | 0.196 | 0:15.91 (0.308,0.483) | 0.175 | 3:01.94 (0.312,0.482) | 0.17 0:29.16
0.5,0.2 | (0.206,0.394) | 0.189 | 0:00.00 (0.196,0.399) | 0.203 | 0:19.68 (0.196,0.392) | 0.196 | 3:21.84 (0.202,0.392) | 0.19 0:28.91
0.5,0.3 | (0.099,0.301) | 0.202 | 0:00.00 (0.094,0.303) | 0.209 | 0:21.01 (0.089,0.299) | 0.211 | 2:50.60 (0.096,0.298) | 0.202 | 0:28.10
0.5,0.4 | (-0.005,0.205) | 0.209 | 0:00.00 (-0.007,0.205) | 0.212 | 0:24.31 (-0.008,0.204) | 0.212 | 2:16.83 (-0.006,0.204) | 0.209 | 0:30.06
0.5,0.5 | (-0.106,0.106) | 0.212 | 0:00.00 (-0.106,0.106) | 0.213 | 0:25.63 (-0.106,0.106) | 0.212 | 3:44.40 (-0.106,0.106) | 0.212 | 0:27.34
0.2,0.0 | (0.145,0.255) | 0.111 | 0:00.00 (0.094,0.303) | 0.209 | 0:18.36 (0.147,0.262) | 0.115 | 3:48.45 (0.150,0.263) | 0.113 | 0:29.73
0.2,0.1 | (0.027,0.173) 0.147 0:00.00 (-0.007,0.205) | 0.212 0:19.76 (0.014,0.174) 0.16 3:30.87 (0.023,0.176) 0.153 0:26.43
0.2,0.2 | (-0.085,0.085) | 0.169 | 0:00.00 (-0.106,0.106) | 0.213 | 0:25.47 (-0.089,0.084) | 0.173 | 2:51.16 (-0.088,0.084) | 0.172 | 0:24.85
0.2,0.3 | (-0.192,-0.008) | 0.184 | 0:00.00 (-0.205,0.007) | 0.212 | 0:19.03 (-0.194,-0.003) | 0.191 | 4:11.29 (-0.194,-0.009) | 0.185 | 0:28.53
0.2,0.4 | (-0.296,-0.104) | 0.192 | 0:00.00 (-0.303,-0.094) | 0.209 | 0:17.66 (-0.296,-0.094) | 0.202 | 4:13.93 (-0.296,-0.104) | 0.192 | 0:30.00
0.2,0.5 | (-0.397,-0.203) | 0.195 | 0:00.00 (-0.399,-0.196) | 0.203 | 0:16.41 (-0.396,-0.196) | 0.2 2:10.54 (-0.396,-0.201) | 0.195 | 0:30.58
200 | 200 | 0.5, 0.0 | (0.431,0.569) 0.139 0:00.00 (0.409,0.583) 0.174 | 0:17.94 (0.429,0.571) 0.143 2:43.91 (0.430,0.570) 0.14 0:41.13
0.5,0.1 | (0.319,0.481) | 0.162 | 0:00.00 (0.305,0.489) | 0.184 | 0:26.27 (0.316,0.480) | 0.164 | 3:24.32 (0.317,0.479) | 0.163 | 0:35.98
0.5,0.2 | (0.211,0.389) | 0.177 | 0:00.00 (0.202,0.393) | 0.191 | 0:18.68 (0.205,0.389) | 0.183 | 3:06.28 (0.209,0.388) | 0.18 0:35.57
0.5,0.3 | (0.106,0.294) | 0.188 | 0:00.00 (0.100,0.297) | 0.196 | 0:25.98 (0.099,0.293) | 0.194 | 3:42.62 (0.104,0.293) | 0.188 | 0:34.79
0.5,0.4 | (0.003,0.197) | 0.194 | 0:00.00 (-0.000,0.199) | 0.199 | 0:24.33 (0.001,0.197) | 0.196 | 5:17.54 (0.002,0.197) | 0.195 | 0:34.54
0.5,0.5 | (-0.098,0.098) | 0.196 | 0:00.00 (-0.100,0.100) | 0.2 0:28.28 (-0.100,0.100) | 0.2 4:30.21 (-0.099,0.099) | 0.198 | 0:33.44
0.2,0.0 | (0.145,0.255) 0.111 0:00.00 (0.100,0.297) 0.196 | 0:25.25 (0.147,0.263) 0.116 3:20.44 (0.150,0.263) 0.113 0:39.48
0.2,0.1 | (0.031,0.169) | 0.139 | 0:00.00 (-0.000,0.199) | 0.199 | 0:28.61 (0.027,0.172) | 0.145 | 5:04.67 (0.030,0.171) | 0.141 | 0:32.85
0.2,0.2 | (-0.078,0.078) | 0.157 | 0:00.00 (-0.100,0.100) | 0.2 0:29.48 (-0.080,0.080) | 0.161 | 5:20.29 (-0.081,0.079) | 0.16 0:30.91
0.2,0.3 | (-0.184,-0.016) | 0.169 | 0:00.00 (-0.199,0.000) | 0.199 | 0:32.83 (-0.185,-0.012) | 0.173 | 4:21.02 (-0.185,-0.015) | 0.17 0:33.69
0.2,0.4 | (-0.288,-0.112) | 0.175 | 0:00.00 (-0.297,-0.100) | 0.196 | 0:26.34 (-0.287,-0.104) | 0.184 | 3:37.52 (-0.287,-0.111) | 0.176 | 0:35.29
0.2,0.5 | (-0.389,-0.211) | 0.177 | 0:00.00 (-0.393,-0.202) | 0.191 | 0:15.57 (-0.389,-0.205) | 0.183 | 3:11.78 (-0.388,-0.209) | 0.18 0:35.89
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