Generalizations of the Tests by Kruskal-Wallis, Friedman

and van der Waerden for Split-plot Designs

Appendix C 2

Tables and Graphs of the Power

in relation to »; (5,10,..,50)

All tables and graphs refer to a=0.05. Reported are the proportions of rejections of the corres-
ponding null hypothesis.
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2. 1. 1.Main effect A (effects a;=0.4*s)

2. 1. Main effect A (effects a;=0.4*s)

2. 1. 1. equal correlations on B (r=0.3)

2.1.1.1 normal distribution - equal variances

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 10.55(18.85|30.45|37.50{57.60(69.25|82.40||11.40|21.25(32.35|41.25|63.80|75.30(85.15
parametric HF-adj

van der Waerden 8.50(17.35]29.10(36.85|55.80{68.40|81.90|| 9.10|20.60{30.45|39.60(62.15|74.75|85.40
KW/F 8.95(17.05/28.55(36.10|54.45|67.00|80.45|| 9.15|20.80{29.90|38.55(60.65|73.05|83.15
INT 10.55(18.65|29.75|37.75|56.85(69.3082.20||11.35|22.00{31.60|41.05|64.10|75.10{84.90
Puri & Sen 8.25(17.00/28.00(36.55|55.55{67.60|80.50|| 9.50|20.60{30.70|39.10(61.30|74.00|84.45
Puri & Sen + INT || 7.95|17.10|28.40|37.05(56.30|68.85|81.95|| 9.25(20.50|30.40|40.25|63.55(74.85|84.70
Koch 8.95(17.05/28.55(36.10|54.45|67.00|80.45|| 9.15|20.80{29.90|38.55(60.65|73.05|83.15

large design (4*6)

parametric 14.20(28.15|44.70|58.80|78.90{90.30|95.70|/14.80|28.10{44.50|58.40|78.50{90.35|95.20
parametric HF-adj

van der Waerden |{10.55|24.45|42.70|56.05(77.20|90.10|95.45(|10.65(25.35|42.20|56.40|77.95|89.65|94.90
KW/F 11.05(24.75|42.50(54.35|75.85|88.30|94.35|/10.45|25.35|41.10|54.30|76.50|89.05|94.15
INT 14.45(27.60|44.30|58.85|78.85(90.35|95.80||14.70|28.25 |44.25|58.50|78.40{90.10{95.15
Puri & Sen 11.15]25.75]42.80(56.05|77.40{89.35|94.80|/10.70|26.00{42.05|56.15|77.50|89.05|94.75
Puri & Sen + INT |{10.65|25.30{42.75|57.45|78.40|90.05{95.55({10.85|25.90|42.60|57.05|77.75|89.80|95.05
Koch 11.05(24.75|42.50(54.35|75.85|88.30|94.35|/10.45|25.35|41.10|54.30|76.50|89.05|94.15
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2. 1. 1.Main effect A (effects a;=0.4*s)

2.1. 1.2 normal distribution - unequal variances (on A)

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 11.40{19.35|29.95(36.10|53.80{65.00|77.45|/12.50|22.30{31.15]40.00|58.55|70.65|81.15
parametric HF-adj

van der Waerden 8.30{15.65/25.00(32.00|46.70|58.45|71.60|| 9.50|18.65|26.30|34.15|50.65|62.70|75.05
KW/F 8.70|16.20125.35|31.50|46.05|58.15|70.95|| 9.25|19.70|28.70|36.50(52.70|65.20|76.85
INT 9.75|16.45|25.60|31.35(47.65|60.00|72.45((11.90(19.50|26.00|34.65|50.70(62.80|75.65
Puri & Sen 7.75|16.00{25.70{31.40(48.30|60.55|72.50(| 9.70{19.90|28.65|36.20|53.95(66.35|77.80
Puri & Sen + INT || 7.55|15.65|24.65|30.40(47.20|59.45|72.15|| 9.05|18.10|24.95|33.85|50.10(62.70|75.25
Koch 8.70{16.20125.35|31.50|46.05|58.15|70.95|| 9.25|19.70|28.70|36.50(52.70|65.20|76.85

large design (4*6)

parametric 14.95(28.20|44.25|57.70|78.45(90.6095.60((17.30{30.20(44.60|57.75|79.60|90.30{95.95
parametric HF-adj

van der Waerden |{10.85|23.90|39.60(51.10{73.90|87.10|93.80(|12.50{26.25|40.20|52.00|75.15(87.10|94.10
KW/F 11.50{26.10{43.20(56.55|77.55|89.15|94.90|/13.00|27.90{43.80|56.00|77.70|89.50|95.55
INT 13.65(24.95|39.05|52.10|72.95(87.55|93.90||15.25|26.15[40.95|53.40|74.95|87.75|94.40
Puri & Sen 11.45]26.80(45.55(58.70|79.2590.85|95.65|{12.65|27.65|45.65|58.05|79.40|91.20{96.10
Puri & Sen + INT |{10.00|22.90|37.75|50.85|72.15|87.20|93.80(|11.70(23.85|38.95|52.55|74.30(87.30/94.20
Koch 11.50{26.10{43.20(56.55|77.55|89.15|94.90|/13.00|27.90{43.80|56.00|77.70|89.50|95.55




2. 1. 1.Main effect A (effects a;=0.4*s) 4

equd cdl counts - 3°3 design unequd cell counts - 3°3 desion

60 80 100
8

absolute
4P

20

power
rel
1?0 290

100

absolute
ﬁO qo qo 190 qo

20

power

rel
190 1?0 290

50
3

cell caunts cell caunts
legend
—6—  peraetic —— N
A Ve Rri &Sen
——t = vanderWaerden —k—  Rii&Sen/NT

SoXTt KWiFiedhen Koch



2. 1. 1.Main effect A (effects a;=0.4*s) 5
2.1.1.3 normal distribution - unequal variances (on B)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 11.00{20.70{30.75(39.00|59.90{70.65|83.45|/10.90|21.60{32.50|42.05|62.35|73.95|85.65
parametric HF-adj

van der Waerden 8.20(18.55|28.70(38.40|58.15{69.70|83.25|| 8.55|19.70{30.40|41.60(60.70|73.25|85.20
KW/F 9.05|17.90|27.95|37.30(57.15|67.35|81.65|| 8.35(20.30|30.25|40.25|59.95|71.80|84.25
INT 11.55(21.60{31.20(39.30|60.65|71.15|84.30||11.40|22.25|33.45|42.65|63.45|74.70|86.85
Puri & Sen 9.20|20.40{31.00{40.50(61.65|72.70|85.85|| 9.00(22.45|32.80(43.25|64.45|76.60|87.75
Puri & Sen + INT || 8.50|20.20{30.25|38.35(60.05|70.80{84.15|| 8.55(20.70|31.75|41.90|63.10|74.25|86.65
Koch 9.05|17.90|27.95|37.30(57.15|67.35|81.65|| 8.35(20.30|30.25|40.25|59.95|71.80|84.25

large design (4*6)

parametric 14.55(30.55|47.00|62.85|81.85(92.05|96.85||15.85|30.00{46.05|60.90|82.45|92.55{96.90
parametric HF-adj

van der Waerden |{11.65|27.10|45.55|60.55(80.75|91.35|96.75(|112.00(27.30(44.10|59.50|81.75(92.25|96.80
KW/F 11.95{27.05|44.60(59.05|80.15{91.05|96.20|{12.05|27.40{42.60|57.85|80.65|91.50|96.40
INT 15.90(31.85|49.00|64.15|83.70{92.95|97.40||16.55|31.35|48.65|63.00|83.65|93.50{97.30
Puri & Sen 11.95{30.10{49.75(65.70|84.70{94.40|98.05|{13.00|31.25|49.45|63.90|85.15|94.45|97.80
Puri & Sen + INT |{11.55|29.55|46.90|63.10(83.00|92.70{97.30({12.30(29.15|46.75|62.05|83.15(93.45|97.25
Koch 11.95]27.05|44.60(59.05|80.15{91.05|96.20|{12.05|27.40{42.60|57.85|80.65|91.50|96.40
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2. 1. 1.Main effect A (effects a;=0.4*s)

2.1. 1.4 normal distribution - unequal variances (on A and B)

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 11.80{21.10{30.60(38.15|55.60{66.10|79.25|{13.30|23.50{32.45|41.90|59.15|70.40|83.20
parametric HF-adj

van der Waerden 8.9517.00125.20(32.15|48.25{59.80|74.00|[10.30|19.30{26.10|36.55(52.15|63.25|77.25
KW/F 9.65|17.15|25.40{33.10(48.40|59.50|72.95(|10.05|20.95|28.90|38.40|54.90(65.95|78.30
INT 11.40{20.15|27.90(35.25|52.75{63.20|77.20|{12.95|21.85|29.05|39.50|57.50|68.35|81.75
Puri & Sen 8.75119.80/28.10(36.80|53.70{65.25|78.45|{10.25|22.30{31.85|42.80(61.10|71.70|83.65
Puri & Sen + INT || 8.55|19.05|26.70|34.40(51.80|62.80|76.95|| 9.70{20.10|27.85|38.85|56.65(67.85|81.60
Koch 9.65|17.1525.40{33.10(48.40|59.50|72.95(|10.05(20.95|28.90|38.40|54.90(65.95|78.30

large design (4*6)

parametric 15.05(30.45|47.75|60.65|82.30{92.20|96.45|(17.70{31.30{46.90|61.85|82.95|92.70{97.00
parametric HF-adj

van der Waerden |{11.60(25.30|42.40|55.45(76.95|89.00|95.00(|12.90(26.6042.30|55.45|77.60{90.40/95.30
KW/F 12.60(28.45|47.15|60.55|80.95(91.50|95.95||13.75|28.65[45.50|59.50|81.10{91.65{96.50
INT 14.90(30.85|47.50{61.95|83.70{92.80|97.15||17.10{31.50{47.80|61.80|84.10{93.35{97.50
Puri & Sen 12.95(33.45|53.40|67.45|87.15(95.15|98.25||14.15|34.05(52.90|67.55|87.70|95.75(98.15
Puri & Sen + INT |{11.00|28.55|46.40{61.00(83.15|92.55{97.10|{12.35|29.20|45.65|60.55|83.70(93.10|97.35
Koch 12.60(28.45|47.15|60.55|80.95(91.50|95.95||13.75|28.65[45.50|59.50|81.10{91.65|96.50
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2. 1. 1.Main effect A (effects a;=0.4*s) 9
2.1.1.5 normal distribution - unequal variances (on A) - pairing
small n; ~ small s; small n; ~ large s;
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 7.65(16.40126.15|34.95|56.85|73.00|84.65|[17.15|20.35|26.55|29.10(37.65|44.15|50.45
parametric HF-adj

van der Waerden || 6.75|15.80|24.80(32.15(52.85|68.70|81.30(| 8.45(15.05/20.05|22.40{30.20({37.40/42.80
KW/F 7.00{17.00|27.55|35.45|56.70{72.70|83.95|| 6.30|12.95|16.65|19.15(25.35|32.50{36.90
INT 8.30(15.90|24.25(33.10|53.35{69.65|81.05|/13.20|16.20{22.15|23.45(30.60|38.00{43.50
Puri & Sen 7.25|17.20{27.45|36.20(58.10|74.15|84.70|| 8.30(11.60|17.00{19.30|25.20(32.80(|37.35
Puri & Sen + INT || 6.05|14.60{23.60{32.30(52.70|69.15{80.90({10.30(14.80|21.20{22.65|30.25(37.70|43.25
Koch 7.00|17.00{27.55|35.45(56.70|72.70|83.95|| 6.30{12.95/16.65]|19.15|25.35(32.50/36.90

large design (4*6)

parametric 8.50(18.65(31.10(44.45|70.15|86.20|93.45|120.35|33.90|44.60|51.85(69.35|79.85|89.40
parametric HF-adj

van der Waerden || 6.65|17.45|31.05|44.20(68.30|85.45|93.05(|11.85(25.45|36.70|44.45|62.90(75.00|85.60
KW/F 7.05(21.95|38.15(51.35|75.95|90.45|95.85|/10.60|24.30{35.15|42.15(60.10| 73.65|84.80
INT 8.50(18.25]31.25(43.80|68.75|85.40|93.10|{16.55|29.10{39.35|45.70|64.85|75.45|86.10
Puri & Sen 7.90|22.60{39.70|53.55(78.40|90.60|96.40({10.05|23.90|35.45|43.40|62.80|75.00|85.25
Puri & Sen + INT || 6.05|15.95|29.35/42.45(68.00|85.15|92.80(|11.45(26.25|37.35|44.55|64.30(75.15|85.80
Koch 7.05|21.95|38.15|51.35(75.95|90.45|95.85(|10.60(24.30|35.15|42.15|60.10(73.65|84.80
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2. 1. 1.Main effect A (effects a;=0.4*s) 11
2.1.1. 6 exponential distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 9.50|16.60(24.75|29.55(47.70|58.85|69.20(| 7.85(13.40|22.25|30.60|47.45(61.05/70.90
parametric HF-adj

van der Waerden 7.95(13.95/20.70(26.80|41.60{51.80|62.55|| 7.00|12.90{21.10|29.45|42.60|53.75|65.55
KW/F 8.55(12.80120.10(24.85|40.00{49.05|60.15|| 6.85|12.20|{21.50|28.05(41.75|51.75|63.65
INT 9.20|12.85]19.65|24.20(37.15|44.90|56.70|| 9.60(13.55|20.10|26.50|38.90(49.20|58.25
Puri & Sen 7.15|11.2518.20|21.25(33.95|41.90|52.75|| 6.75(11.60|18.85(24.30|36.20(46.50|55.15
Puri & Sen + INT || 7.40|11.75|18.85|23.40(36.35|44.65|56.20(| 6.75(12.10/19.20|25.75|38.25(48.80|58.00
Koch 8.55(12.80120.10|24.85|40.00{49.05|60.15|| 6.85|12.20|{21.50|28.05(41.75|51.75|63.65

large design (4*6)

parametric 9.95|22.55|33.05|43.40(66.20|78.75|87.85([11.45|21.95|32.95|42.95|64.75|80.00|87.55
parametric HF-adj

van der Waerden 8.20(20.30{30.75(41.25|60.90|75.00|84.50|| 7.95|20.20{30.15|40.55(61.00|76.10|84.50
KW/F 8.30{20.25/30.35(40.15|59.90|73.65|83.30|| 8.10|20.20{30.05|39.45(59.00|73.50|82.85
INT 9.80/19.10{26.95|34.30(53.25|67.00|76.65(|10.50|18.85|26.75|34.20|53.45(67.00|76.30
Puri & Sen 7.00/16.70{24.90{32.10(50.65|63.35|74.65|| 7.55(17.40|24.10|32.15|50.25(63.15|73.45
Puri & Sen + INT || 7.50|17.25|25.80|33.35(52.45|66.35|76.45|| 7.90(17.30|25.25|33.30|52.55(66.50|76.00
Koch 8.30{20.25/30.35(40.15|59.90|73.65|83.30|| 8.10|20.20{30.05|39.45(59.00|73.50|82.85
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2. 1. 1.Main effect A (effects a;=0.4*s) 13
2.1.1.7 exponential distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 9.20|16.65(24.20{29.50(47.55|59.15|68.75|| 7.75(13.25|22.25|30.65|47.20(60.60|71.45
parametric HF-adj
van der Waerden 7.65113.90/21.30(26.80|41.85{52.90|62.95|| 6.15|12.45|21.85|28.80(43.15|54.30|66.05
KW/F 8.10{13.15]20.55|25.15|39.80{50.15|59.85|| 6.40|12.45|21.35|27.95(42.05|52.65|63.10
INT 10.00(13.85|21.40|25.00{40.60(50.35|60.45|| 8.50{13.20(21.25|27.85|41.35|53.10{63.40
Puri & Sen 6.90|11.60{18.70{22.00(35.15|43.80{54.60(| 6.20(12.15|18.95|25.00|35.75(47.50|56.35
Puri & Sen + INT || 6.95|12.65|20.40|24.30({40.00|49.90{59.95|| 6.45(12.20|20.10{27.40|40.70(52.45|63.15
Koch 8.10{13.15]20.55|25.15|39.80{50.15|59.85|| 6.40|12.45|21.35|27.95(42.05|52.65|63.10
large design (4*6)
parametric 9.50|22.30{32.40{44.10{66.00|79.05|88.00(|11.55(22.10|33.40|43.10|64.85(80.25|87.50
parametric HF-adj
van der Waerden 8.15120.20|31.10(41.50|61.90{76.15|85.90|| 8.35|20.65|30.25|40.50(61.90|76.80|84.80
KW/F 8.40(20.55|30.40(40.55|60.30{74.00|83.60|| 8.90|20.30{29.75|39.45(60.10|74.00|83.30
INT 10.65(20.90|29.05|38.05|57.40(72.00|81.70||11.75|19.85|28.95|38.00|57.60|72.45|81.05
Puri & Sen 7.85|17.25|25.60{32.90(52.00|65.40|76.75|| 8.00({17.50|25.05|33.40{51.90{65.50|75.10
Puri & Sen + INT || 8.15|18.20{27.75|37.10(56.55|71.50{81.25|| 8.55|18.15|27.65|36.65|56.65|71.85|80.55
Koch 8.40(20.55|30.40(40.55|60.30{74.00|83.60|| 8.90|20.30{29.75|39.45(60.10|74.00|83.30
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equd cdll counts - 3°3 design unequa cell counts - 3°3 design
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2. 1. 1.Main effect A (effects a;=0.4*s) 15
2.1.1.8 uniform distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 10.70{19.15|30.55|38.85|57.95(69.8082.85||11.10{21.15(31.50|40.60|61.50|74.05|85.10
parametric HF-adj

van der Waerden 8.15|18.00/29.50(36.95|57.60{70.50|83.75|| 8.25|19.15|29.75|39.75|61.35|74.50|85.65
KW/F 8.60(16.55/26.35|33.95|51.60{64.30|76.90|| 7.95|18.85|27.20|36.00(55.00|68.65|79.85
INT 11.60{24.80(39.55(49.55|74.35|84.80|94.00|(12.45|27.95|41.30|53.90|76.65|88.25|95.15
Puri & Sen 7.85|16.85(27.65|35.30(53.50|65.65|79.10(| 8.70(19.00|28.45|37.30|57.60(70.40|81.75
Puri & Sen + INT || 8.60|23.10|38.25|48.65|73.85|84.55|93.70(| 9.55(25.45|39.65|52.70|76.30(88.10/95.00
Koch 8.60(16.55/26.35|33.95|51.60{64.30|76.90|| 7.95|18.85|27.20|36.00(55.00|68.65|79.85

large design (4*6)

parametric 14.25(29.25|46.00{59.55|79.65(91.05|95.85||14.95|29.50(45.45|59.15|80.40|90.65(96.45
parametric HF-adj

van der Waerden |{10.45|25.60|43.50(57.75(79.55|91.10|95.95(|11.25|26.70|43.25|57.65|80.30{90.80/96.50
KW/F 10.70(24.00|40.40|52.40|73.55(86.80|93.15||11.05|24.70(38.80|52.70|74.30|87.30{93.10
INT 17.70(37.95|59.85|75.80{92.10(97.80|99.75||17.95|38.45(59.55|75.75|92.40|98.00{99.85
Puri & Sen 10.60(24.90|41.45|54.90|75.65|88.45|93.85||11.50|25.25(40.20|54.85|76.55|88.15(94.55
Puri & Sen + INT |12.70|35.40|58.20|74.90({91.95|97.75|99.70(|13.55(36.10|58.15|74.50{92.20{97.90|99.80
Koch 10.70(24.00|40.40|52.40|73.55(86.80|93.15||11.05|24.70(38.80|52.70|74.30|87.30{93.10
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2. 1. 1.Main effect A (effects a;=0.4*s) 17
2.1.1.9 uniform distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 11.10{20.00{30.95(39.10|58.60{70.10|82.90|{11.30|22.15|31.35|41.35|61.20| 74.60|84.50
parametric HF-adj

van der Waerden 8.35(18.15/29.80(37.40|58.45|70.75|83.25|| 9.20|21.00{29.35]40.45|60.80|75.50|85.65
KW/F 8.40/16.90/26.20(34.10|51.20{64.05|76.70|| 8.85|19.65|27.50|36.55(54.90|68.20{79.50
INT 11.65(23.65|36.40(46.10|68.65(78.90|90.60|[11.85|24.80{35.70|48.05|70.05|82.70{91.20
Puri & Sen 8.50(16.90|27.05(33.75|51.75|64.25|76.45|| 8.85|19.00(27.00|36.20(54.80|68.40{79.80
Puri & Sen + INT || 8.95|21.80|34.95|45.35(68.20|78.50|90.35|| 9.45(23.45|34.45|47.25|69.45|82.45|91.10
Koch 8.40(16.90/26.20(34.10|51.20{64.05|76.70|| 8.85|19.65|27.50|36.55(54.90|68.20{79.50

large design (4*6)

parametric 14.65(28.75|46.20|59.50{79.55(91.10|96.35||15.05|30.05[45.70|60.00|80.30{91.45{96.40
parametric HF-adj

van der Waerden |{10.95|26.40|44.35|58.55(79.80|91.50|96.55(|11.25(27.30|43.85|58.55|80.55(91.45|96.60
KW/F 10.80(24.80|40.40|53.45|74.75|87.10|93.50||11.20|25.60(39.00|53.35|74.15|87.40{93.55
INT 16.50(33.75|52.85|68.05|86.85(95.55|98.75||16.65|34.45(53.00|68.25|87.25|95.45|98.90
Puri & Sen 10.20(24.10|40.05|53.10|73.95(87.00|93.25||11.05|25.05|38.80|53.00|73.75|86.75|93.80
Puri & Sen + INT |{11.80|31.00|51.70|67.10{86.60|95.35|98.75(|12.85(32.00|51.05|67.10|86.95(95.20/98.90
Koch 10.80(24.80|40.40|53.45|74.75|87.10|93.50(|11.20|25.60(39.00|53.35|74.15|87.40{93.55
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2.1.1.10 lognormal distribution - equal variances

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 15.40(27.55|39.70{50.10{70.40|84.85|90.40|(15.00{29.50(42.15|53.60|74.05|86.05(93.15
parametric HF-adj

van der Waerden |{12.80(24.80|38.20{49.95(72.50|86.50|91.95(|12.50(28.10|41.60|54.70|75.90(88.00/94.50
KW/F 14.10(25.40|38.85(50.20{71.35(86.50|91.50((12.30|27.40(42.00|53.85|75.60|86.80{94.05
INT 15.65(29.05|42.10|53.60|76.15|88.45|93.55||16.85|31.80(45.75|57.90|78.85|89.70(95.55
Puri & Sen 13.00(27.15|41.45|52.90|75.10(88.45|93.20(|13.20{30.15(44.20|56.30| 78.15|89.20{95.20
Puri & Sen + INT |{12.60|27.00{40.80{52.70(75.55|88.35{93.50|{13.15|29.85|44.90|56.85|78.45|89.35|95.45
Koch 14.10(25.40|38.85(50.20|71.35(86.50|91.50((12.30|27.40(42.00|53.85|75.60|86.80(94.05

large design (4*6)

parametric 13.20(29.65|44.25|57.65|78.80{90.40|96.20||16.80{36.75(56.50|70.15|89.10|95.85|98.70
parametric HF-adj

van der Waerden 9.55|27.45|43.50{57.70(79.00|90.85|96.60|(14.45|35.05|56.35|70.45|89.80(96.65|99.05
KW/F 11.20{27.95|44.10(57.55|79.25|91.10|96.25|/14.40|35.20{55.75|70.25|88.15|96.25|98.55
INT 14.30(32.15|48.55|62.45|82.55(93.25|97.85|(19.40|41.00(61.85|75.45|92.10|97.60{99.35
Puri & Sen 11.1531.35]47.95(62.15|82.85|93.45|97.75|/15.40|38.35|60.15|75.25|91.80(|97.30|99.25
Puri & Sen + INT |{10.60|29.40|46.80{61.30(82.10|93.00{97.75|(14.30|38.35|60.20{74.35/91.95(97.45|99.35
Koch 11.20{27.95|44.10(57.55|79.25|91.10|96.25|/14.40|35.20{55.75|70.25|88.15|96.25|98.55
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2. 1. 1. 11 normal distribution - equal variances - contaminated I

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 11.85(21.50{29.80(38.60|56.65|71.25|80.85|{12.00|22.60{34.30{41.30|61.25|76.75|85.70
parametric HF-adj

van der Waerden 9.85|19.55(28.45|37.70(55.45|69.55|80.00(| 8.90({20.05|31.75|39.30{60.50(75.45|85.10
KW/F 10.65(19.10|27.05|36.00|53.55(68.25|78.30|| 8.80{20.55(31.45|38.60(59.15|73.55(84.15
INT 11.65(21.35]29.55(38.35|56.05{70.70|80.50|{12.00|22.05|33.80{41.35|61.25|76.25|85.50
Puri & Sen 9.35|19.35|27.75|36.90(54.60|68.70|79.40(| 9.20{20.50|31.60|39.55|59.45(74.15|84.00
Puri & Sen + INT || 8.50|19.70|28.65|37.50(55.50|70.45|80.40(| 9.40(20.45|32.95|40.15|60.30(76.00|85.35
Koch 10.65(19.10|27.05|36.00|53.55(68.25|78.30|| 8.80{20.55(31.45|38.60(59.15|73.55(84.15

large design (4*6)

parametric 14.00(28.20(|43.75(59.90|79.50{90.40|95.90||13.20{29.00{44.60|59.90|79.75|90.30{95.25
parametric HF-adj

van der Waerden |{10.50|26.70|41.80|59.20(78.65|89.85|95.60(| 9.90(26.75|42.05|58.10|78.75(89.55/95.30
KW/F 10.60(26.65|41.10|56.85|77.15|88.6095.05|(10.45|26.55(41.65|56.35|77.60|88.40(94.95
INT 14.15(28.50|43.25|59.75|79.80{90.35|95.80||13.70|28.75|44.80|60.05| 79.65|90.45|95.25
Puri & Sen 10.70(25.80|41.65|57.25|77.65|89.55|95.45||10.80|26.75(42.60|56.95|77.90|89.40(95.25
Puri & Sen + INT |{10.05|26.05|41.45|58.40(79.10|90.25{95.65|{10.25|26.65|42.95|58.90|79.05(90.00|95.15
Koch 10.60(26.65|41.10|56.85|77.15|88.60(95.05||10.45|26.55(41.65|56.35|77.60|88.40(94.95
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2. 1. 1.Main effect A (effects a;=0.4*s) 23
2. 1. 1. 12 normal distribution - equal variances - contaminated II
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 5.95| 7.35| 8.95(11.40|13.80{16.60|20.45|| 6.10| 7.35| 8.80|13.10(14.90|18.45|22.35
parametric HF-adj

van der Waerden || 4.50| 7.20| 8.25/10.70{13.20|15.75|20.40(| 4.15| 6.60| 8.70|12.35|15.20{17.90|22.50
KW/F 5.20| 7.25| 8.30(10.75|12.45|15.35/20.05|| 3.90| 6.80| 8.55/11.70(14.65|17.70|21.25
INT 7.00/10.25{11.90{16.90(23.70|30.15|37.15|| 6.65| 9.55|13.40|18.85|25.45(32.90|41.00
Puri & Sen 5.10| 9.25/12.00{16.45(23.80|31.00|37.40(| 4.70| 9.35/13.45|19.05|26.35(33.10|41.40
Puri & Sen + INT || 5.00| 9.05|11.45]16.20(23.10|29.80{36.80|| 4.40| 8.65|12.85|18.40|25.10(32.40|40.65
Koch 5.20| 7.25| 8.30(10.75|12.45|15.35/20.05|| 3.90| 6.80| 8.55/11.70(14.65|17.70|21.25

large design (4*6)

parametric 7.35| 8.50{10.95|14.10(20.10|26.60{32.25|| 7.95| 9.15|11.55|14.75|20.60(26.15|31.85
parametric HF-adj

van der Waerden 5.65| 7.25/10.40(13.40|19.25|25.75|31.30|| 5.85| 7.75|10.40|14.00(19.35|25.35{30.90
KW/F 6.20| 7.65/10.50{12.95(18.65|24.20|28.70(| 5.40| 7.90|10.35|13.55|18.55(24.45|28.25
INT 8.95(112.45|18.00(23.70|34.85|46.75|55.80|| 9.00|12.75|17.80|23.50(34.60|45.60{56.20
Puri & Sen 6.25|11.65(17.10{22.95(35.05|46.70|56.90(| 6.80(12.05/16.50|23.30|34.05(46.00|57.00
Puri & Sen + INT || 6.45|11.50{17.05|22.75|34.20|46.30{55.20|| 6.60|11.15|16.75|22.85|34.20(45.15|55.75
Koch 6.20| 7.65/10.50|12.95(18.65|24.20|28.70(| 5.40| 7.90|10.35|13.55|18.55(24.45|28.25
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2. 1. 1. 13 normal distribution - equal variances - contaminated III

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 7.85111.00|17.05(20.85|27.70{35.90|46.40|| 8.80|11.70{17.10|21.05(32.30|40.65|48.50
parametric HF-adj

van der Waerden 6.45|10.55|15.90{20.80(28.70|36.95|47.85|| 6.20(11.20|17.70|{21.40|33.25(42.40|51.45
KW/F 7.00/10.70{16.00{20.40(28.45|35.90|45.45|| 5.75(11.50|17.45|20.40|31.95(40.25|49.30
INT 9.55|13.95(22.20{27.35(39.75|50.55|61.65(|10.55(13.90|25.15]|29.30|44.65(56.20|66.20
Puri & Sen 7.30|13.15(20.80{27.00(40.60|52.10{62.50(| 7.75(13.05|24.15|29.00|44.70(55.70|65.65
Puri & Sen + INT || 7.05|12.75|20.70|26.60(39.15|50.15{61.15|| 7.90|13.00|24.05|28.45|44.30(55.75|65.95
Koch 7.00/10.70{16.00{20.40(28.45|35.90|45.45|| 5.75(11.50|17.45|20.40|31.95(40.25|49.30

large design (4*6)

parametric 10.20(17.45|24.00|33.50{47.70(62.60|72.85||10.70|16.40(24.25|33.05|47.10|61.75(72.95
parametric HF-adj

van der Waerden 6.65|15.35/24.05|32.70(47.60|62.85|73.45|| 7.25(15.30|22.25|32.35|47.10{62.25|73.30
KW/F 7.45|16.15(22.05|31.35(46.05|60.10|71.40(| 7.40(15.30|22.45|31.05|45.40({59.35|71.10
INT 11.15{22.85/31.80(43.80|62.80(77.20|86.35|{12.95|21.65|32.65|44.90(63.20|77.45|86.10
Puri & Sen 8.65(21.50|30.80(43.20|62.70{77.35|87.10|| 9.60|19.50|30.70|44.55(62.65|77.25|86.80
Puri & Sen + INT || 7.95|20.95|30.00{42.55(62.05|76.80{86.20(| 9.10{19.80|31.25|43.90|62.55|76.80|85.95
Koch 7.45|16.15(22.05|31.35(46.05|60.10|71.40(| 7.40{15.30|22.45|31.05|45.40({59.35|71.10
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2. 1. 2.Main effect A (effects a;=0.4*s) 27
2. 1. 2. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2, 0.1)
2.1.2.1 normal distribution - equal variances
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 9.05|13.95|22.05|28.05|42.25|54.65|68.00|| 9.30|16.20|23.30(29.95|47.25|58.25|71.75
parametric HF-adj
van der Waerden || 6.95(13.00|21.15|26.30({41.75|53.85|67.25|| 6.90|13.90|21.70{29.30{46.00|57.75|71.35
KW/F 7.05|13.30{20.20|26.15|41.20{52.90|65.25|| 6.45|14.30/20.95(29.05|43.75|56.70|69.15
INT 9.20|14.00{21.80|28.10|42.20(54.90(67.75|| 9.75|16.60|22.60|30.35(46.50|58.05|71.60
Puri & Sen 7.00|13.30|20.20|26.75|41.15|53.85|66.35|| 7.40|14.75|21.05(29.90|45.20|57.35|70.45
Puri & Sen + INT || 6.75|12.85]|20.75|27.40(41.55|54.25|67.45|| 6.85|14.85|21.50{29.55|46.20|57.70|71.25
Koch 7.05|13.30{20.20|26.15|41.20{52.90|65.25|| 6.45|14.30/20.95(29.05|43.75|56.70|69.15
large design (4*6)
parametric 11.30(21.00{33.45|44.45|64.30|79.50|87.75|{12.80|21.80|32.45|44.90|64.60|79.55|88.00
parametric HF-adj
van der Waerden || 8.85(19.70|31.55/43.00(63.45|78.55|87.40|| 9.30|20.05|31.10{43.05|63.90|78.65|87.25
KW/F 8.95(19.30{31.30{41.60|61.75|77.05|85.45|| 9.10{20.10|30.75|41.15(62.25|77.15|85.90
INT 11.90(21.40{33.70|44.70|64.10|79.20|87.55|{12.70|22.10|32.95|44.90|64.55|79.75|88.00
Puri & Sen 8.65(19.20(32.80{43.20|63.15|78.15(86.75|| 9.20|20.05|30.80|42.75|63.30(78.70|86.85
Puri & Sen + INT || 8.65(19.40|32.05|43.00(63.80(78.85|87.30|| 9.30{19.90|31.40{43.20{63.90|79.20|87.85
Koch 8.95(19.30{31.30{41.60|61.75|77.05|85.45|| 9.10]20.10{30.75|41.15|62.25|77.15|85.90
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2. 1. 2.Main effect A (effects a;=0.4*s) 29
2.1.2.2 normal distribution - unequal variances (on A)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 9.45|14.90|22.65|28.40(41.00|51.00|64.45({10.55(17.75|23.55|31.20|45.40(56.10|69.35
parametric HF-adj

van der Waerden 7.05|12.00|18.55(23.45|35.20{45.95|58.15|| 7.25|14.65|20.10|26.65|38.70|48.45|61.55
KW/F 7.50|12.40{18.65|23.00(35.90|45.40|57.25|| 7.20{15.50|22.60|27.65|41.05(52.00|63.00
INT 9.10|13.30{19.20{23.90(35.70|45.80|58.35|| 9.95(15.45|20.15|26.40{39.10({48.15|61.50
Puri & Sen 6.60|13.25119.70|23.75(35.85|47.10|58.45|| 7.80(15.60|21.85|28.25|42.15|52.45|64.05
Puri & Sen + INT || 6.65|12.40|18.50|22.95(35.25|45.45|57.90|| 7.45(14.40/19.25|25.60|38.35(47.95/61.30
Koch 7.50|12.40{18.65|23.00(35.90|45.40|57.25|| 7.20{15.50|22.60|27.65|41.05(52.00|63.00

large design (4*6)

parametric 12.25(22.30|34.05|44.10|63.55(79.10|87.95||14.40|23.35(33.85|45.95|64.85|79.60|88.30
parametric HF-adj

van der Waerden 8.75(18.20|29.30(39.65|58.30{74.10|83.95|/10.85|20.70{30.70|41.35(59.10| 75.05|84.80
KW/F 9.50/19.45|33.30{42.85(63.40|78.20|87.05(|11.30(21.85|33.80|44.25|63.65(77.85|86.80
INT 11.45{19.00{30.25(39.30|58.30{74.15|84.45|{13.10|21.00{30.45|41.35|59.05|75.15|84.70
Puri & Sen 8.95(20.60|33.75(45.25|64.65|79.95|89.00|/10.60|21.90|34.00|45.40(65.45|80.70|88.40
Puri & Sen + INT || 7.70|17.35|28.65|38.25(57.85|73.75|84.10(| 9.45(18.95|28.85|39.90|58.35(74.6084.30
Koch 9.50|19.45|33.30|42.85(63.40|78.20|87.05(|11.30(21.85|33.80|44.25|63.65(77.85|86.80




2. 1. 2.Main effect A (effects a;=0.4*s) 30

equd cdl courts - 3°3 desion unequd cell counts - 3°3 design

100
8

absolute

power
200
g

rel
QO 1150

1

absolute
6|0 8|0 190 5|0

4|0

20

power

rel
100 150 200

50
8

odl counts cdll counts
legend
—— paraetric —— INT
e P Ruri &Sen
——F—- vanderWaerden —X%— Rri&Se/Nr

STXtt K\WiFednan Koch



2. 1. 2.Main effect A (effects a;=0.4*s) 31
2.1.2.3 normal distribution - unequal variances (on B)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 8.90{16.10/23.40(30.00|46.30{58.10|72.20|| 9.55|16.85|24.35|33.25|50.05|61.05|75.45
parametric HF-adj

van der Waerden 6.90|14.70|21.85|28.85(45.20|57.25|71.30|| 6.85(15.80|23.10{32.45|48.90(60.20|74.75
KW/F 7.50|14.40(21.45|28.90(44.15|56.25|68.65|| 6.75(15.60|23.45|31.15|47.65(59.90|72.70
INT 9.65|16.20(23.45|30.65(47.20|59.55|72.30(|/10.00(17.85|24.65|33.60|50.60(62.30|76.70
Puri & Sen 7.80|15.80{23.80{31.55(46.90|59.90|73.00(| 7.50(17.10|24.40|33.65|51.90(63.70|77.05
Puri & Sen + INT || 7.45|14.95|22.50{29.95(46.50|59.10{72.15|| 7.40(16.50|23.55|32.70|49.95(61.95|76.55
Koch 7.50|14.40(21.45|28.90(44.15|56.25|68.65|| 6.75(15.60|23.45|31.15|47.65(59.90|72.70

large design (4*6)

parametric 12.40(24.45|38.85|51.45|71.55(84.90|91.95||13.35|24.10{37.00|51.15|71.00|84.85{92.30
parametric HF-adj

van der Waerden || 9.55|22.70|37.20|48.55(70.25|84.15{91.70{{10.05|22.60|35.50{48.80|70.0084.80|91.95
KW/F 10.40(22.00|37.30{47.50|68.55|82.65|90.80|(10.00|22.80(35.00|48.25|68.15|82.90{90.85
INT 13.40(25.25|40.05|52.35|72.65(86.05|92.90||13.85|25.45(38.50|51.85|72.25|86.25|93.20
Puri & Sen 10.10(24.75|40.15|52.30|73.20(86.70|93.45||10.35|24.90(38.25|51.85|73.00|86.85|93.80
Puri & Sen + INT || 9.30|23.60|38.45|51.20|71.85|85.85(92.55|(10.40(23.40|36.75|50.65|71.75|86.10|92.85
Koch 10.40(22.00|37.30{47.50|68.55|82.65|90.80((10.00{22.80(35.00|48.25|68.15|82.90{90.85
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2. 1. 2.Main effect A (effects a;=0.4*s)

33

2.1.2.4 normal distribution - unequal variances (on A and B)

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 10.35(16.05|23.50{29.50{43.85(54.65|67.95|/11.00|18.50(24.80|33.10|47.75|58.60(72.55
parametric HF-adj

van der Waerden 7.35/13.00/19.85|25.90|38.15|48.10|61.75|| 8.25|15.20{21.50|28.65(41.15|51.05|64.55
KW/F 7.80|13.35/19.85|25.85(38.25|48.70|60.50(| 8.00(16.65|23.05(29.95|43.00(53.35|65.95
INT 9.50|15.65(21.90{26.65(40.25|52.35|64.65(|11.05(16.80|22.90|30.30|44.45(54.80|69.60
Puri & Sen 7.60/15.50{21.60{27.80(41.55|53.45|65.20(| 8.75(17.75|24.30|32.60|48.05(58.70|72.50
Puri & Sen + INT || 7.45|14.30{20.90|25.95(39.60|51.75|64.35|| 7.85(15.70|21.85|29.35|43.70(54.40|69.25
Koch 7.80|13.35119.85|25.85(38.25|48.70|60.50(| 8.00(16.65|23.05(29.95|43.00(53.35|65.95

large design (4*6)

parametric 13.15(25.00|38.20{50.40{70.50(83.85|91.65|(15.50{26.10(38.05|50.70|71.75|85.65(92.45
parametric HF-adj

van der Waerden 9.65|20.60(33.75|45.55(64.70|80.05|88.95((10.75|22.65|33.70|46.00|67.25|80.95|89.85
KW/F 10.75(22.55|37.95|50.15{69.50(83.75|90.80||11.45|23.80(37.25|49.85|70.15|84.00{91.25
INT 12.50(24.10|37.65|49.75|70.10(84.30|92.05||14.35|25.35(38.00|50.05|71.90|85.50{92.70
Puri & Sen 10.65(25.70|42.50(55.30{75.75|88.65|94.75||11.05|25.85(41.20|54.75|76.10|88.80(95.15
Puri & Sen + INT || 9.60|22.25|36.10{48.90(69.35|84.00|91.90(|10.45{23.00|36.40|49.30|71.00(85.25|92.40
Koch 10.75(22.55|37.95|50.15{69.50(83.75|90.80||11.45|23.80(37.25|49.85|70.15|84.00{91.25
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2. 1. 2.Main effect A (effects a;=0.4*s)
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2.1.2.5 normal distribution - unequal variances (on A) - pairing

small n; ~ small s; small n; ~ large s;
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 6.10/11.60{19.25|24.70(41.15|55.90|69.45(|16.40(18.45|23.35|25.45|31.30(37.75|42.40
parametric HF-adj

van der Waerden 5.20{11.10|17.45|22.90|37.95|53.05|64.80|| 8.20|13.40{17.25|19.20(24.75|30.85|34.50
KW/F 5.55|12.55/19.65|25.90|42.10{57.60|68.50|| 6.05|10.95|14.50/16.30(20.65|27.45|29.35
INT 6.55|11.80{17.80|23.05(38.55|52.50{65.20|[13.05(14.75|18.75|19.55|24.95|31.85|35.25
Puri & Sen 5.75|12.65|20.20{26.35(43.15|57.75|70.05|| 7.80{10.40|14.60|16.45|21.10{27.00|29.60
Puri & Sen + INT || 4.90|10.65|16.80{22.60{37.90|52.15|64.70(| 9.30{13.15/17.90|19.00|24.50{31.65|35.00
Koch 5.55|12.55119.65|25.90(42.10|57.60|68.50(| 6.05(10.95|14.50|16.30|20.65(27.45|29.35

large design (4*6)

parametric 6.85/13.20{20.60|31.40(52.75|70.80|82.40||18.40(27.95|37.05|42.05|57.95|68.05|79.15
parametric HF-adj

van der Waerden 5.50{12.40|21.20{30.70|52.85|70.55|82.00|/10.20|20.70{30.25|35.05(50.80|62.50{ 74.20
KW/F 5.85(15.65|28.20(38.70|60.15|77.95|87.35|| 9.25|19.50{28.30|33.00(48.25|61.00{72.20
INT 6.85|13.45]21.35|30.50(51.55|69.25|82.30([14.55|23.65|32.20{36.30|51.80(63.30|74.95
Puri & Sen 6.35/16.95(28.60{40.20(62.15|79.20|88.70(| 9.00{19.00|28.10|34.10|48.95(61.25|74.20
Puri & Sen + INT || 4.95|12.05]19.65|29.65|50.70|68.50{81.85({10.50|21.05|30.70{35.20|50.85(62.60|74.65
Koch 5.85|15.65(28.20{38.70(60.15|77.95|87.35|| 9.25(19.50|28.30|33.00|48.25(61.00|72.20
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2. 1. 2.Main effect A (effects a;=0.4*s) 37
2.1.2.6 exponential distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 8.05/11.80|17.45|22.40|36.50{44.30|54.40|| 6.80]|10.75|15.95/22.70(35.50|45.95|54.95
parametric HF-adj

van der Waerden 7.15110.45]16.50|20.05|30.50{36.95|47.10|| 6.05|10.10{15.70|21.15(31.95|40.00|47.85
KW/F 7.50/10.10{15.50{18.10(28.50|35.00{44.45|| 5.95| 9.50|15.60(20.70|30.65|38.70|45.65
INT 8.60(10.65]16.00(18.90|28.90{33.90|44.30|| 8.50|11.00{15.55|20.15(29.95|37.85|44.80
Puri & Sen 6.65| 9.35/15.30{17.40(26.20|32.05|40.45|| 5.75| 9.55|14.75|18.75|28.20(35.15|41.15
Puri & Sen + INT || 6.30| 9.70|15.35|18.05(28.35|33.40{43.65|| 6.00(10.05|14.55|19.75|29.30(37.15|44.25
Koch 7.50/10.10{15.50{18.10(28.50|35.00{44.45|| 5.95| 9.50|15.60(20.70|30.65|38.70|45.65

large design (4*6)

parametric 8.05(17.10123.75|32.25|50.45|63.85|76.00|| 9.90|17.00|{24.10|32.40(51.35|64.20|75.75
parametric HF-adj

van der Waerden 6.75|14.50{22.70{29.90(46.35|60.50|71.20(| 7.25(15.45|21.95|29.55|47.60(59.80|70.30
KW/F 6.90|14.65(22.85|29.70(45.55|58.60|68.90(| 7.15(15.85|22.35|29.20|46.05(58.00|68.20
INT 8.90(14.95/20.65(26.45|41.35|52.95|64.05|| 8.95|15.50{20.55|26.50(41.75|52.05|63.60
Puri & Sen 6.25|12.80|18.85|24.90(39.25|50.40|61.50(| 6.50(13.50|18.60(24.25|39.70(49.20|60.35
Puri & Sen + INT || 5.95|13.55|19.40|25.60(40.80|52.50|63.55|| 6.90{13.90/19.15|25.50{41.35(51.20|63.10
Koch 6.90|14.65(22.85|29.70(45.55|58.60|68.90(| 7.15(15.85|22.35|29.20|46.05(58.00/68.20
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2.1.2.7 exponential distribution - discrete values

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 7.50{11.10]17.50|22.00|36.40{45.15|54.30|| 6.40|10.00|15.85|23.00(35.25|46.05|55.65
parametric HF-adj

van der Waerden 6.85/10.35/16.40{20.30{32.00|38.00|48.20(| 5.40({10.30/15.90|21.30{32.30({41.10/49.30
KW/F 7.40| 9.90(15.50{18.25(29.00|35.40|43.95|| 5.15(10.15|15.70|20.20{30.90{39.05|46.50
INT 8.40{10.65]16.10(19.75|31.95|37.20|47.50|| 7.70|10.95|16.25|21.90(31.35|40.15|48.30
Puri & Sen 6.50| 9.00{15.00{17.30(27.55|32.75|41.95|| 5.40| 9.15|14.60|18.80|28.30(35.75|43.00
Puri & Sen + INT || 6.45| 9.55|15.50|18.75(31.10|36.75|47.10(| 5.80( 9.75/15.20|21.10{30.95(39.55|47.80
Koch 7.40| 9.90|15.50{18.25(29.00|35.40|43.95|| 5.15(10.15|15.70|20.20{30.90{39.05|46.50

large design (4*6)

parametric 8.15(17.55|23.50(31.95|50.90{63.65|76.30|/10.00|17.20|24.20|32.40(51.70|64.60{76.00
parametric HF-adj

van der Waerden 6.40|14.90(23.65|30.45(48.60|60.60|72.00(| 7.00(15.75|22.70|30.60|48.45(60.90|72.50
KW/F 6.60|14.95(22.70{29.90(46.10|57.95|69.55|| 7.50{15.70|21.95|29.60|46.40(58.85|69.60
INT 8.85(16.25]22.20(28.95|45.55|57.35]69.50|| 9.70|16.05|22.00|29.00(45.60|57.40|68.60
Puri & Sen 6.30/13.00{19.60{25.90({40.40|51.70|63.30(| 6.65(13.60/19.15]|25.30{40.55({50.95|62.80
Puri & Sen + INT || 6.10|14.10|20.85|28.05(45.05|56.60|69.05|| 6.95(14.55|20.85|27.85|44.85(56.85|68.30
Koch 6.60|14.95(22.70{29.90(46.10|57.95|69.55|| 7.50{15.70|21.95|29.60|46.40(58.85|69.60
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2. 1. 2.Main effect A (effects a;=0.4*s) 41
2.1.2.8 uniform distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 8.65(14.35]22.50(28.35|43.70|56.35|68.40|| 8.80|16.05(22.75|31.45(47.00|59.95|72.70
parametric HF-adj

van der Waerden 6.95|13.80(22.40{28.90(46.30|59.75|73.30(| 7.05(14.35|22.80|31.85|50.05(63.50|76.70
KW/F 7.10|12.70{19.05|24.75|38.00|49.95|61.80(| 6.50({13.50/19.65|26.75|40.15(53.45/65.10
INT 9.50|17.75(29.20{37.60(58.05|70.85|83.50({10.10(20.25|29.10|40.20|61.70|74.90|85.55
Puri & Sen 6.95|13.15(20.40|25.70(40.15|52.30{64.50(| 7.00(14.85|20.65|28.90|43.50(55.70|68.65
Puri & Sen + INT || 6.60|16.25|27.65|36.65(57.40|70.45|83.40|| 7.40(18.40|28.00{39.15|60.85|74.40|85.45
Koch 7.10|12.70{19.05|24.75(38.00|49.95|61.80(| 6.50{13.50|19.65|26.75|40.15(53.45|65.10

large design (4*6)

parametric 11.90{21.90|35.30(45.75|66.20{80.40|88.20|[12.75]|22.55|33.00|45.35|66.05|80.75|88.65
parametric HF-adj

van der Waerden 8.30{19.80|34.35(46.10|67.55|82.35/90.10|| 9.35|20.65|32.95|45.85(67.65|82.50{90.60
KW/F 8.45|18.75]29.40(39.25|59.00{73.25|83.55|| 8.75|19.10{29.10|38.70(58.25|73.50|83.20
INT 13.15(29.05|46.35|61.40{81.90{92.55|97.15||14.20{29.35|45.95|60.80|83.00{92.70{97.40
Puri & Sen 7.80/19.0531.50{42.10{61.35|76.10|85.45|| 9.00{19.30|29.80|41.40|{61.30{76.75|85.30
Puri & Sen + INT || 9.55|26.45|44.45|60.00(81.50|92.35{97.10{10.60|26.40|44.45|59.50|82.65(92.45|97.35
Koch 8.45(18.75]29.40(39.25|59.00{73.25|83.55|| 8.75|19.10{29.10|38.70(58.25|73.50|83.20
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2. 1. 2.Main effect A (effects a;=0.4*s) 43
2.1.2.9 uniform distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 8.60(15.15]22.75|29.45|44.80|56.35|69.20|| 8.95|16.70{23.50|31.70(48.30|60.60{72.60
parametric HF-adj

van der Waerden 6.40|14.55(23.25{30.20(47.75|60.45|72.95|| 6.95(16.00|22.80|32.55|50.45(63.50|76.30
KW/F 6.65|12.95119.45|24.70(38.90|49.60|62.30(| 6.55(14.60|20.05|26.50{41.25(53.65|66.10
INT 8.85(16.80127.20(34.20|53.10{66.65|78.60|| 9.40|19.10|26.60|36.45|55.80|68.65|79.75
Puri & Sen 6.30/12.80{19.65|25.45(39.25|50.30|62.70(| 6.75(14.60|20.40|27.30|{41.60(54.15|67.10
Puri & Sen + INT || 6.60|15.00|25.80{33.35(52.30|66.20|78.10(| 6.75(17.25|25.20|35.60|55.30(68.40|79.50
Koch 6.65|12.95119.45|24.70(38.90|49.60|62.30(| 6.55(14.60|20.05|26.50{41.25(53.65|66.10

large design (4*6)

parametric 11.80{22.25|35.50(45.85|66.50{80.65|89.15|{12.65|22.65|33.40|46.70(66.90|80.70|88.80
parametric HF-adj

van der Waerden 8.65(20.90/34.10(46.30|68.35(82.25]90.90|| 9.30|21.00|33.55|46.75|68.20|82.60|90.95
KW/F 8.50{18.65/30.25|39.80(59.20{74.30|84.35|| 9.35|19.70|29.60|40.60(59.40|74.20|83.65
INT 13.05(26.05|40.60{53.95|74.80(88.10|93.75||13.30{26.30(40.10|54.45|75.95|87.85(94.55
Puri & Sen 7.85/18.90(30.80{40.50(59.70|74.15|84.55|| 8.90({19.20|29.05|40.50{59.70(75.10|84.10
Puri & Sen + INT || 8.85|23.60|39.25|52.35(74.15|87.75|93.50(|10.25|23.55|38.55|53.00|75.40(87.55|94.40
Koch 8.50{18.65/30.25(39.80|59.20{74.30|84.35|| 9.35|19.70{29.60|40.60(59.40|74.20|83.65




2. 1. 2.Main effect A (effects a;=0.4*s)

44

absolute

power

rel

absolute

power

rel
1(1)0 1?0 290

equd cdl counts - 3°3 design

unegudl cdll counts - 3°3 design

100

60

40

20

200

1?0

100

40 60 80 100 30

20

5|O

peraretric
par/H-

van der \eerden
K-WHrieden

T T T T T -a)
10 20 0 40 50
cdl caunts
_e_ N-I-
------ ¥ Rri&Sen
—*%— Rri&Se/NT
Koch



2. 1. 2.Main effect A (effects a;=0.4*s)

45

2.1.2.10 lognormal distribution - equal variances

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 12.90(20.70|31.20|40.20|54.20{69.65|78.80(|12.10{22.05|33.40|42.10|59.65|74.10{82.80
parametric HF-adj

van der Waerden |{10.10/19.35/30.90|41.05(58.40|72.60|81.40(/10.05(22.10|33.65|43.60|62.70(78.00|85.00
KW/F 11.50{19.15{30.90(41.45|57.10{72.60|80.20|| 9.70|21.80{33.40|43.30(61.30|76.90|84.80
INT 13.40(21.35|33.45|43.80|59.85(74.30|83.35||13.05|24.65(36.75|45.55|64.30|80.00{86.90
Puri & Sen 10.75(20.75|32.90|43.80{59.45|74.30|83.05||10.30|23.15(35.35|44.20|62.95|78.70{86.05
Puri & Sen + INT |{10.35|20.20|32.10{42.70{59.30|74.05|83.15(|10.30{22.70|35.40|44.65|63.55(79.60|86.80
Koch 11.50{19.15/30.90(41.45|57.10{72.60|80.20|| 9.70|21.80{33.40{43.30(61.30|76.90|84.80

large design (4*6)

parametric 12.80(23.40|33.15|45.90|64.65(78.6089.00||13.15|29.50{43.70|55.70|74.65|89.95|95.40
parametric HF-adj

van der Waerden 9.00|21.45|32.45|45.70(65.30|80.35(90.30({11.45|28.90|44.65|57.10|76.75|91.80|96.55
KW/F 10.00(21.45|33.45|46.00|65.35(80.70|89.95||11.45|29.10{44.35|56.75|76.75|91.05{96.00
INT 13.45(24.60|35.40|48.85|68.15(83.30|92.55||15.60{33.30(47.65|60.80|79.70{93.25{97.50
Puri & Sen 10.10(23.55|35.35|49.40|68.55(83.70|92.60||11.60|31.45|46.80|59.80|79.45|92.80{97.50
Puri & Sen + INT || 9.70|22.50|34.05|47.40(67.30|83.00|92.35(|11.30{30.75|45.65|59.60|79.20{93.15|97.50
Koch 10.00(21.45|33.45|46.00|65.35(80.70|89.95||11.45|29.10{44.35|56.75|76.75|91.05{96.00
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2. 1. 2.Main effect A (effects a;=0.4*s) 47
2. 1. 2. 11 normal distribution - equal variances - contaminated I
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 10.15(17.20|22.10|28.55|43.15(55.20|66.30|| 9.75|17.20{25.60|30.45|47.35|60.60{71.90
parametric HF-adj

van der Waerden 7.90(15.55]20.30(27.25|41.90|53.35|65.75|| 7.60|15.75|24.10|29.30(46.65|58.85|71.00
KW/F 8.75|14.55/19.90(26.25|41.20|51.80|64.05|| 7.45|15.60|24.30|28.95(45.05|57.60|68.85
INT 10.80(17.45|21.80(27.95|43.60(54.55|66.55||10.50{17.10(25.60|30.70|47.35|59.90(71.55
Puri & Sen 7.85|16.15(20.80{26.95(41.75|52.85|65.25|| 7.55(15.40|24.45|29.15|45.75(57.80|70.30
Puri & Sen + INT || 7.80(|15.85|20.70|27.30(42.75|53.70|66.15|| 7.85(15.75|24.80|29.75|46.30(59.45|71.20
Koch 8.7514.55/19.90(26.25|41.20|51.80|64.05|| 7.45|15.60|24.30|28.95(45.05|57.60|68.85

large design (4*6)

parametric 11.40{21.65|32.60(47.25|65.55(79.75|88.05|/11.20|22.45|33.15|47.05|66.25|79.25|88.55
parametric HF-adj

van der Waerden 8.50{19.85/30.75|45.45|64.85|78.80|87.45|| 8.25|20.30|{31.60|44.35(64.65|78.15|87.45
KW/F 8.70{19.90|31.45|44.20|62.60|76.70|86.40|| 8.70|20.05|31.65|43.40(62.65|76.75|86.75
INT 11.60{21.75|32.75(47.15|65.45|79.50|87.90||11.55|22.35|33.25|47.55|66.00| 79.20|88.70
Puri & Sen 8.60(19.45/31.00(45.15|63.80{77.80|87.15|| 8.65|19.55|32.10|44.60(63.60|78.40|87.65
Puri & Sen + INT || 8.25|20.05|31.20|45.85(64.50|79.00|87.75|| 8.50{20.10(32.10|45.85|65.25|78.85|88.30
Koch 8.70{19.90|31.45|44.20|62.60|76.70|86.40|| 8.70|20.05|31.65|43.40(62.65|76.75|86.75
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2. 1. 2.Main effect A (effects a;=0.4*s)
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2. 1. 2. 12 normal distribution - equal variances - contaminated II

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 6.55| 5.95| 7.35| 9.85(13.50|14.75|16.60( 5.60| 6.70| 8.55/11.00{13.60({15.30/19.20
parametric HF-adj

van der Waerden 4.65| 5.80| 6.95| 9.70|12.95(14.55|16.90|| 3.55| 6.15| 7.95/10.30|13.35|14.80{19.05
KW/F 5.05| 5.50| 7.75| 8.75|11.60{13.90|15.55|| 3.50| 5.60| 8.70/10.20(12.90|14.25|18.45
INT 6.80| 8.10{10.35{13.90(18.35|24.00|28.25|| 6.30| 8.60|11.75|16.10{20.95(26.40|33.10
Puri & Sen 5.55| 7.70{10.25|13.30(17.85|23.50|27.80(| 4.75| 8.05|11.45|14.65|20.30({26.70|32.70
Puri & Sen + INT || 5.50| 7.20| 9.95|13.40(17.95|23.70|27.85|| 4.55| 7.55|11.20|15.60|20.65(26.05|32.80
Koch 5.05| 5.50| 7.75| 8.75|11.60{13.90|15.55|| 3.50| 5.60| 8.70/10.20(12.90|14.25|18.45

large design (4*6)

parametric 6.35| 7.45/10.30{12.15(15.85|21.85|27.15|| 7.20| 8.20|10.55|11.80|16.55(22.65|26.65
parametric HF-adj

van der Waerden || 4.65| 6.50| 9.40|12.05(15.50|21.80|27.05|| 4.95| 7.30/10.10|11.80{16.20{22.25|26.60
KW/F 4.85| 7.25| 9.20{11.35|14.80(19.80|24.20|| 4.80| 7.20| 9.45/10.80|14.80|20.10(24.15
INT 7.25|10.50{15.50{18.95(27.60|37.00|45.00(| 8.40(10.75|14.75|18.50|26.70(38.25|44.60
Puri & Sen 5.50| 9.80{14.35|18.65(26.85|37.00|44.25|| 5.75| 9.25|14.15|17.70|26.60(37.75|44.60
Puri & Sen + INT || 5.75| 9.65|14.05|18.15(27.10|36.40{44.65|| 5.80| 9.65|13.95|17.65|26.05(37.60|44.05
Koch 4.85 7.25| 9.20{11.35|14.80(19.80|24.20|| 4.80| 7.20| 9.45/10.80|14.80|20.10(24.15
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2. 1. 2.Main effect A (effects a;=0.4*s) 51
2. 1. 2. 13 normal distribution - equal variances - contaminated III
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)

parametric 7.65(10.15]15.20(18.75|24.3530.95|38.75|| 8.00| 9.70|15.75|18.70(27.65|35.20{42.90
parametric HF-adj

van der Waerden 6.25| 9.45/13.80|18.30(24.75|31.30{39.95|| 5.75| 9.25|15.45|18.50|28.20(35.70|43.55
KW/F 6.75| 9.20{14.35|18.25(24.75|30.05|38.70(| 5.65| 9.80|15.50|17.80|27.70(33.15|42.50
INT 8.75(11.60|18.15{22.25|31.70|41.65(51.00({10.00|13.10|21.35|24.75|36.20{45.15|56.25
Puri & Sen 6.55|11.80{17.35|22.15(33.85|42.45|51.90(| 6.95(11.70/19.90|24.10|37.25({46.10|55.60
Puri & Sen + INT || 6.30{10.60|17.00|21.55(31.10{41.30|50.45|| 7.20|11.75|20.45(24.10|35.70|44.65|56.15
Koch 6.75| 9.20|14.35|18.25(24.75|30.05|38.70(| 5.65| 9.80|15.50|17.80|27.70(33.15|42.50

large design (4*6)

parametric 8.90(16.20/21.20|28.85|41.65|54.65|64.45|| 9.70|15.20{20.35/29.00(39.90|54.60|64.65
parametric HF-adj

van der Waerden 5.70{14.45|20.75|27.55|40.30{54.20| 64.55|| 6.60|13.50{18.90|27.50(39.45|53.85|64.50
KW/F 6.30|14.35/19.15|27.30(39.05|52.25|61.55|| 7.00{13.05|18.85|26.45|38.30({51.85|63.20
INT 9.60|19.95(25.75|34.95(53.60|67.60|77.30(|/10.85|18.65|26.50|35.85|51.40(66.85|77.20
Puri & Sen 7.25|19.10{25.35|34.60(52.45|66.90|75.95|| 8.40(17.70|25.45|35.35/51.30(66.45|77.15
Puri & Sen + INT || 6.95|17.75|24.45|33.60(52.70|67.30{77.15|| 8.30{17.15|25.30{35.10|50.30(66.50|76.95
Koch 6.30|14.35/19.15|27.30{39.05|52.25|61.55|| 7.00{13.05|18.85|26.45|38.30({51.85/63.20
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2.2. 1.Main effect B (effects b;=0.3*s)
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2.2. Main effect B (effects b;=0.3*s)

2.2.1. equal correlations on B (r=0.3)

2.2.1.1 normal distribution - equal variances

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.10(27.90|38.05|51.40|69.95(82.30/90.25||15.05|27.45|38.20|51.00|70.10{82.30{90.30
parametric HF-adj |{14.00|27.80{38.15|51.70{69.95|82.30{90.25({15.35|27.60|38.30{51.25|70.00(82.20|90.25
van der Waerden |{11.80|21.85(27.35|38.45(54.90|69.80(77.95((11.80(21.85|27.35|38.45|54.90(69.80|77.95
KW/F 11.80(21.85(27.35(38.45|54.90{69.80|77.95|/11.80|21.85|27.35|38.45|54.90|69.80|77.95
INT 13.75(27.50|37.60{49.90|69.30(82.00|89.85||14.65|27.20{37.90|50.10|69.25|82.05|89.80
Puri & Sen 12.75(24.85|36.25|47.10|67.00{79.55|87.90||12.75|24.85(36.25|47.10|67.00|79.55|87.90
Puri & Sen + INT |{12.80|26.50{37.05|49.55(68.95|81.90{89.75|(12.80(26.50|37.05|49.55|68.95|81.90|89.75
Koch 10.80(19.05|27.65|36.90|53.20(68.40|77.35||10.80{19.05(27.65|36.90|53.20|68.40(77.35
large design (4*6)
parametric 23.70(46.15|65.60|81.65|94.55(98.75/99.90||23.05|46.10{65.90|81.80|94.55|98.75[99.90
parametric HF-adj {23.95|46.20|65.50|81.85(94.50|98.75|99.90(|23.15{46.05|65.60|81.65|94.55(98.70/99.90
van der Waerden |{18.65|35.80{54.00|71.35|88.85|95.45|98.85|[18.65|35.80|54.00{71.35|88.85(95.45|98.85
KW/F 18.75(36.10|53.45|71.60|88.15(95.30|98.85||18.75|36.10(53.45|71.60|88.15|95.30{98.85
INT 23.80(45.40|65.15|81.95/94.50{98.90(99.90|(22.95|45.35(65.15|81.95|94.45|98.85[99.90
Puri & Sen 21.05(41.50|62.20|78.50|93.05(97.70|99.85||21.05|41.50(62.20|78.50|93.05|97.70{99.85
Puri & Sen + INT |{21.95|44.30|64.75|81.65(94.35|98.85|99.90(|21.95(44.30|64.75|81.65|94.35(98.85/99.90
Koch 13.95(32.55|49.80|66.95|87.30(94.85|98.75||13.95|32.55(49.80|66.95|87.30|94.85(98.75
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2.2. 1.Main effect B (effects b;=0.3*s)
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2.2.1.2 normal distribution - unequal variances (on A)

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.65(27.80|38.55|50.60{69.70(82.80/90.35||14.50{27.80{37.60|51.05|69.20|82.85{90.40
parametric HF-adj |{14.65|27.55|38.00|50.40{69.60|82.60|90.45(|14.40(27.35|37.55|50.90|69.20(82.65|90.40
van der Waerden |{13.60(27.40|33.20|46.15(65.75|78.05|86.70(|13.55(27.85|35.25|48.25|68.60(80.10|88.30
KW/F 13.60(27.40|33.20|46.15|65.75(78.05|86.70||13.55|27.85|35.25|48.25|68.60|80.10{88.30
INT 14.55(27.75|39.95|51.50|71.25(83.15|91.05||15.30|27.75|40.00|52.25|71.85|84.20{91.50
Puri & Sen 13.90(26.80|39.60|50.60|71.75(83.45/90.80||14.50{27.95(41.00|52.35|73.25|84.25|91.60
Puri & Sen + INT |{13.30(26.60{39.00|51.30{70.90|83.00|91.05(|13.55(27.35|39.50|52.15|71.85(84.10|91.30
Koch 12.15(24.30|33.75|44.90|64.40(76.95|86.75||12.05|25.25(35.15|47.35|66.75|78.85|88.00
large design (4*6)
parametric 24.05(46.15|65.65|81.55]95.00(98.55|99.85|(23.20|46.00(65.40|81.50|94.85|98.60|99.80
parametric HF-adj (|22.90({45.00(65.10|81.50{94.65|98.55|99.85||22.05|45.05{65.00|81.15|94.75|98.50{99.80
van der Waerden |{24.75|48.00|67.25|84.40(95.40|98.80{99.80|[25.20|48.35|67.80|84.80|95.50(98.90|99.85
KW/F 24.55(47.70|66.95|84.10/95.45(98.90|99.80(|24.80|48.35(67.75|84.60|95.60|98.95(99.85
INT 24.80(47.45|67.60|83.00|95.40(98.85|99.95|24.95|47.65(67.55|82.95|95.35|98.85]99.90
Puri & Sen 23.70(46.25|68.35|84.15]95.70{99.00|100.0{123.90|46.30(68.70|84.30|95.90{99.10{100.0
Puri & Sen + INT |23.15|46.85|67.15|82.40(95.35|98.85|99.95||23.35(46.90|67.45|82.85|95.35(98.85/99.90
Koch 17.20(43.15|63.90|80.65|94.50(98.65|99.75||17.40|43.25|64.60|81.30|94.90|98.75(99.75
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2.2.1.3 normal distribution - unequal variances (on B)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.60(25.80|38.60|50.35|70.45(84.95|92.80||13.95|26.45|38.55|50.45|70.50|84.90{92.80
parametric HF-adj |{13.80(|24.45|36.65|48.35(68.05|83.80|91.95(|13.05(24.60|37.05|48.45|68.15(83.90/92.10
van der Waerden |{12.10|25.25|32.20|44.40(63.30|76.65|84.30(|12.10{25.25|32.20|44.40|63.30(76.65|84.30
KW/F 12.10{25.25|32.20|44.40(63.30|76.65|84.30||12.10|25.25|32.20{44.40|63.30| 76.65|84.30
INT 14.20{25.20|38.00|48.85(68.05|83.25{91.40||14.10|25.00(37.90{48.85|67.80|83.15|91.40
Puri & Sen 15.85(29.65|44.50(57.15|75.00(88.35|94.85||15.85|29.65(44.50|57.15|75.00|88.35(94.85
Puri & Sen + INT |{12.95|24.35|36.95|48.55(67.85|83.10{91.35({12.95|24.35|36.95|48.55|67.85|83.10|91.35
Koch 13.00(24.75|36.80|48.30|66.00(79.90|87.55||13.00|24.75|36.80|48.30|66.00|79.90(87.55
large design (4*6)

parametric 21.80(46.55|63.65|79.85]95.65(99.10(99.70|22.15|46.35(63.50|79.95]|95.60{99.10{99.70
parametric HF-adj ||17.75|39.30|57.40|74.45|93.45|98.40|99.65|(18.05(39.55|57.25|74.50|93.45|98.40(99.65
van der Waerden |{20.45|45.05/61.95|78.30(93.40|98.65(99.75((20.45|45.05|61.95|78.30|93.40(98.65|99.75
KW/F 20.40(45.70|62.65|78.90/93.40(98.65|99.75||20.40|45.70(62.65|78.90|93.40|98.65(99.75
INT 21.15(47.20|65.10|83.05|95.95(99.40|99.85||21.15|47.60(65.25|82.95|95.85|99.40{99.85
Puri & Sen 24.65(54.90|72.10|88.10|97.40{99.75|99.90||24.65|54.90(72.10|88.10|97.40{99.75]99.90
Puri & Sen + INT |{19.75|46.95|64.80|82.55(95.85|99.35|99.80(|19.75|46.95|64.80|82.55|95.85(99.35/99.80
Koch 17.80(45.25|64.35|80.65|95.15{99.00/99.90||17.80|45.25|64.35|80.65]|95.15{99.00{99.90
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2.2.1.4 normal distribution - unequal variances (on A and B)

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.65(25.60|38.90(51.20{70.25|85.15|92.65||14.40|25.95(39.30|51.40|70.20|84.85(92.45
parametric HF-adj |{13.90(|23.85|36.60|48.20(67.55|83.60|91.70(|13.45|24.60|37.00|48.50|68.20(83.05|91.60
van der Waerden |{14.85|30.10{39.35|53.70(73.60|86.15{91.75|{15.45|31.90|41.70|56.15|76.00|89.25|92.95
KW/F 14.85(30.10|39.35|53.70|73.60(86.15|91.75||15.45|31.90(41.70|56.15|76.00|89.25(92.95
INT 16.10(27.80|41.40|54.40|73.95(88.05|94.00||16.35|29.20(42.25|55.65|75.45|88.90{95.10
Puri & Sen 17.45(33.60|48.50|62.70|81.45(92.55|96.80||18.10{34.70{50.10|64.90|82.50{93.35{97.30
Puri & Sen + INT |{14.80|27.00{40.70|53.95(73.75|87.80{93.95|(14.75|28.50|41.95|55.30|75.05|88.60|95.05
Koch 14.95(30.40|43.75|57.50|77.15(89.05|94.30(|15.95|32.60(45.45|59.95|78.75|90.65|94.90
large design (4*6)
parametric 21.95(46.80|64.70|80.05]95.20{99.10(99.80||21.85|47.10{64.60|80.25|95.30{99.10{99.80
parametric HF-adj (|17.60(39.65|56.85|74.60{93.00{98.45/99.60(/17.90|39.15(56.90|74.40|93.00{98.55]99.70
van der Waerden |{26.75|57.75|75.45|89.90(98.45|99.75|100.0(|26.85|58.40|76.40|90.40|98.40(99.75/100.0
KW/F 26.95(58.25|76.20/90.00|98.45(99.75|100.0{127.15|59.15{76.95|90.60|98.45|99.75|100.0
INT 24.80(54.25|72.95|88.00/97.55(99.80|99.95||24.65|54.35|73.50|88.45|97.70|99.80{99.95
Puri & Sen 28.70(61.25|79.10|92.80|98.95({99.95/100.0{28.85|61.65(79.40|92.95|98.95|99.95|100.0
Puri & Sen + INT |23.60|52.95|72.55|87.95(97.45|99.80{99.95|(23.55|53.55|73.10|88.05|97.70(99.80|99.95
Koch 21.45(57.05|78.60/91.20|98.65(99.85|100.0/121.80|58.00{79.05|92.00|98.75{99.80|100.0
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2.2.1.5 normal distribution - unequal variances (on A) - pairing

small n; ~ small s; small n; ~ large s;
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 12.95(26.20|37.65|50.00{69.25|82.55|90.45|(18.10{29.30{39.20|51.60|70.95|83.35{90.05
parametric HF-adj |{13.40|26.15|37.60{50.00(69.15|82.40{90.45|{18.00|28.95|39.25|51.55|70.75|83.20|90.05
van der Waerden |{13.05|24.65|31.40|43.55(62.05|74.95|84.15|(12.85|26.35|32.95|45.00|64.80|76.65|85.45
KW/F 13.05(24.65|31.40|43.55]62.05(74.95|84.15||12.85|26.35(32.95|45.00|64.80|76.65|85.45
INT 13.15(26.25|38.00{50.35{69.95(83.20/90.10|(17.30{29.30(40.35|52.65|71.70|84.20{91.05
Puri & Sen 12.90(26.10|38.05|49.50|69.85(82.05|89.55||13.80{27.45(40.00|51.00|71.75|83.80{90.30
Puri & Sen + INT |{12.90|26.40|38.30{50.45(69.95|83.30{90.10|{13.65|26.90|39.30{51.65|71.35|83.60|90.85
Koch 11.65(22.50{31.60(42.20|60.65|74.10|83.65|/12.10|23.30{33.45|44.00|63.35|75.95|85.05
large design (4*6)
parametric 21.95(44.50|64.40|81.30/94.90(98.55|99.90|(26.75|45.65(61.35|75.10|92.60|97.95(99.45
parametric HF-adj |{20.95|43.95|64.10|81.05(94.80|98.55{99.90|[25.20(45.50|60.90|74.85|92.40(97.95|99.45
van der Waerden |{21.65|43.00|60.85|78.90(92.95|98.05|99.75(|120.10{40.35|56.95|69.85|90.30{96.70/99.20
KW/F 21.45(43.00|60.80|78.95]92.70(98.05|99.75||20.05|40.45|56.85|69.90|90.05{96.35/99.10
INT 22.15(45.00|65.75|81.95]95.15(98.70(99.90|(25.95|45.90{62.40|76.00|92.90{98.05]99.60
Puri & Sen 22.65(44.50|66.00|81.20|94.85(98.40(99.95||21.55|43.10{61.55|75.65]|92.50{98.20{99.40
Puri & Sen + INT |{22.55|45.60|66.10|82.05(95.40|98.70|99.85(|121.50{43.65|61.00|75.15|92.75(98.05|99.60
Koch 16.00({37.90|57.35|75.90|91.40(97.50|99.65||12.45|34.45(52.45|67.45|88.70|96.20(98.95
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2.2.1.6 exponential distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 11.05{21.40|28.75(37.60|56.70{68.85|79.60|[11.50|21.50{28.80|37.55|56.65|68.95|79.70
parametric HF-adj || 9.35/19.90|27.40|36.50(55.55|68.15{79.45|| 9.85(19.85|27.60{36.30|55.60(68.25|79.35
van der Waerden 8.55(15.60|17.95(24.25|35.45|48.00|55.40|| 8.55|15.60(17.95|24.25(35.45|48.00|55.40
KW/F 8.55(15.60(17.95(24.25|35.45|48.00|55.40|| 8.55|15.60(17.95|24.25|35.45|48.00|55.40
INT 10.75(19.30|25.95|32.50{48.55(60.35|72.25||10.90|18.85(26.15|32.55|48.55|60.35(72.25
Puri & Sen 9.45|17.15|22.65|29.15(43.00|55.70|67.10(| 9.45(17.15|22.65|29.15|43.00({55.70|67.10
Puri & Sen + INT || 9.45|18.50{25.80{31.90(48.30|60.00{72.25|| 9.45|18.50|25.80{31.90|48.30(60.00|72.25
Koch 8.15(13.70/17.80(22.45|33.95|45.95|54.75|| 8.15|13.70|17.80|22.45|33.95|45.95|54.75
large design (4*6)

parametric 18.20(34.00|51.35|65.15|85.75(93.85|98.25||17.60|34.05(51.20|65.00|85.65|93.85{98.20
parametric HF-adj (|14.50({31.10|48.85|63.85|85.10{93.40/98.20//14.00|31.00{48.80|63.75|85.15|93.45|98.20
van der Waerden |{12.80|23.80{34.15|46.20(66.50|78.70|88.45((12.80(23.80|34.15|46.20|66.50|78.70|88.45
KW/F 12.80(23.45|34.00|46.00|66.50(78.50|88.20(|12.80|23.45(34.00|46.00|66.50|78.50|88.20
INT 16.15(28.60|43.25|58.15|78.90(89.20|96.25||15.35|28.55[42.85|58.05|78.80{89.10{96.20
Puri & Sen 14.00(26.05|38.95|53.20|74.10(84.50|93.40(|14.00|26.05|38.95|53.20|74.10|84.50{93.40
Puri & Sen + INT |{14.95|28.30|42.50|57.40(78.55|89.15|96.20(|14.95|28.30(42.50|57.40|78.55(89.15/96.20
Koch 9.05|20.60{30.45|42.65(63.50|76.55|87.30(| 9.05(20.60|30.45|42.65|63.50(76.55|87.30
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2.2.1.7 exponential distribution - discrete values

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 10.75(21.60|29.05|37.25|55.50{68.55|79.20{|11.05|21.30(28.85|37.20|55.80{68.60{79.30
parametric HF-adj || 9.30|20.15|27.75|35.80(55.00|68.10|78.70(|10.15(19.85|27.70|35.60|54.90(68.15|78.70
van der Waerden 9.50/15.05{20.85|27.15(39.65|50.80|61.10{| 9.50{15.05|20.85|27.15|39.65(50.80|61.10
KW/F 9.65|15.15(20.95|27.25(39.30|50.70|61.10{| 9.65(15.15|20.95|27.25|39.30({50.70|61.10
INT 10.70{19.65|27.60|33.80{49.60(61.80|72.90|/11.10{19.95(27.60|33.85|49.60|61.80(72.95
Puri & Sen 10.00{16.05|23.20|28.35|42.25(54.90|65.10{|10.00{16.05(23.20|28.35|42.25|54.90|65.10
Puri & Sen + INT || 9.95|18.85|27.25|33.05(49.05|61.60{72.75|| 9.95|18.85|27.25|33.05|49.05(61.60|72.75
Koch 8.30(14.35/19.10(26.20|37.80{49.70|59.70|| 8.30|14.35|/19.10|26.20(37.80|49.70{59.70
large design (4*6)
parametric 17.90(33.05|50.65|64.30|84.80{93.00|98.15|(17.80|33.25(50.10|64.35|84.60|93.05(98.15
parametric HF-adj ({14.20{30.25|48.25|62.65|83.85(92.85|98.05||14.15|30.25(48.25|62.65|83.75|92.85(98.05
van der Waerden |{14.95|25.20{36.05|50.35(71.55|81.90{91.15|{14.95|25.20|36.05|50.35|71.55|81.90|91.15
KW/F 14.85(24.90|36.05|49.80{71.20(81.20|90.55||14.85|24.90(36.05|49.80|71.20|81.20{90.55
INT 16.75(29.60|44.90|59.50{80.25(90.35|96.80||16.35|30.15(45.00|59.40|80.20|90.25(96.75
Puri & Sen 13.80(25.85|37.75|52.25|72.95|84.25|92.80||13.80|25.85(37.75|52.25|72.95|84.25|92.80
Puri & Sen + INT ||15.65|29.05|44.40|59.00{79.90|90.35|96.80(|15.65{29.05|44.40|59.00|79.90({90.35|96.80
Koch 9.90|20.85(31.80{46.35(69.05|79.35|89.55|| 9.90(20.85|31.80(46.35|69.05(79.35|89.55
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2.2.1.8 uniform distribution

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.05(26.70|38.90|49.20|68.95(81.35|89.20||14.45|27.05|38.40|49.25|69.05|81.30{89.20
parametric HF-adj |{14.35|26.95|38.70|49.25|68.80|81.40|89.20(|14.55(27.35|38.55|49.50|69.05(81.35/89.10
van der Waerden |{13.30|25.55|31.15|43.65(63.45|75.50|84.40(|13.30(25.55|31.15|43.65|63.45(75.50|84.40
KW/F 13.30(25.55|31.15|43.65|63.45(75.50|84.40(|13.30|25.55(31.15|43.65|63.45|75.50{84.40
INT 17.55(38.00|55.20|68.85|87.10{94.80|98.00||18.05|37.50(55.10|68.70|87.25|94.75{97.90
Puri & Sen 13.30(25.35|36.30|46.60|66.05(78.30|87.00{/13.30{25.35(36.30|46.60|66.05|78.30{87.00
Puri & Sen + INT |{16.50|36.80|54.55|68.35(87.00|94.80|97.90(|16.50(36.80|54.55|68.35|87.00{94.80/97.90
Koch 12.65(22.30|31.75|42.00|61.15(74.65|84.30||12.65|22.30(31.75|42.00|61.15|74.65|84.30
large design (4*6)
parametric 23.00(44.50|64.80|80.85]94.20(98.35|99.95|(22.90|44.70|64.85|80.65|94.20|98.40{99.95
parametric HF-adj ([23.55(44.75|64.70|80.85|94.20(98.40|99.95||23.15|44.85(64.80|80.85|94.25|98.40(99.95
van der Waerden |{22.85|44.65|62.40|79.65(93.15|97.70|99.80(|22.85|44.65|62.40|79.65|93.15(97.70/99.80
KW/F 22.25(43.05|61.15|78.60|92.45(97.45|99.70|22.25|43.05(61.15|78.60|92.45|97.45|99.70
INT 32.15|64.25|84.55]95.60(99.65|99.95(99.95|(32.35|64.35|84.40{95.45|99.65(99.95|99.95
Puri & Sen 21.35(41.30|61.15|77.30|91.75(97.30|99.65||21.35|41.30(61.15|77.30|91.75|97.30{99.65
Puri & Sen + INT |{31.05|63.70|84.00|95.25(99.65|99.95{99.95||31.05|63.70|84.00{95.25|99.65(99.95|99.95
Koch 16.30(38.50|56.35|75.50{91.30{97.05|99.60||16.30|38.50(56.35|75.50|91.30{97.05{99.60
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2.2.1.9 uniform distribution - discrete values

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.70(26.05|37.05|47.95|67.70{80.95|87.90|/14.70|26.05(37.70|48.00|67.50|80.90|87.80
parametric HF-adj |{15.15|26.10{37.15|47.90(67.65|81.00{87.85|{15.15|26.25|37.80{47.95|67.60|80.95|87.85
van der Waerden |{13.15|23.25(32.60(43.80(61.70|74.60{82.95((13.15|23.25|32.60{43.80|61.70|74.60|82.95
KW/F 13.25(23.40|32.70|43.80|61.65|74.20|82.85||13.25|23.40(32.70|43.80|61.65|74.20|82.85
INT 16.50(31.20|45.35|58.10|78.25|88.65|94.85||16.25|31.25(45.50|58.35|78.30|88.70{94.85
Puri & Sen 12.20(22.25|31.95|42.00|60.20(73.60|83.30(|12.20|22.25(31.95|42.00|60.20|73.60|83.30
Puri & Sen + INT |{15.05|30.10{44.75|57.80(78.20|88.60{94.75|(15.05|30.10|44.75|57.80|78.20|88.60|94.75
Koch 11.30{21.75|30.75|41.45|59.45|72.85|81.45|/11.30|21.75|30.75|41.45|59.45|72.85|81.45
large design (4*6)
parametric 22.40(43.05|63.40|78.90/93.35(98.15|99.85||21.70|42.65|63.10|78.85|93.40|98.10{99.85
parametric HF-adj ([22.50{43.50|63.30|78.95|93.40(98.10|99.85||21.90|43.05(63.35|78.95|93.40|98.10{99.85
van der Waerden |{20.30|41.00{59.45|76.35(91.80|97.30{99.65((20.30(41.00|59.45|76.35/91.80(97.30|99.65
KW/F 20.30(40.40|57.95|75.50/90.80{96.95|99.55||20.30|40.40(57.95|75.50|90.80|96.95(99.55
INT 26.70(51.70|73.95|88.15/97.70{99.35|99.95||26.00|51.90|74.30|88.40|97.75|99.35(99.95
Puri & Sen 18.85(37.20|55.00{71.65|89.00{96.00|99.15||18.85|37.20(55.00|71.65|89.00|96.00{99.15
Puri & Sen + INT |125.30|51.00{73.70{88.10{97.70|99.35{99.95|(25.30(51.00|73.70{88.10{97.70(99.35|99.95
Koch 13.45(34.70|53.55|71.70|88.75(96.50|99.50(|13.45|34.70(53.55|71.70|88.75|96.50{99.50
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2.2.1.10 lognormal distribution - equal variances
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 28.90(56.70|75.85|86.35]96.75(99.75|100.0/129.80|56.05|74.70|88.45|97.55{99.90|100.0
parametric HF-adj |{28.80(|56.30|75.70|86.20{96.70|99.75|100.0{|29.60{55.90|74.35|88.40|97.35(99.85/100.0
van der Waerden |{24.55|51.60{65.80{79.50(94.10|98.60{99.85|(24.80(49.75|64.25|79.40|94.55(99.15|99.85
KW/F 24.55(51.60(65.80(79.50/94.10(98.6099.85||24.80|49.75|64.25|79.40|94.55|99.15|99.85
INT 30.95|60.55(80.75/91.00(97.80|99.90|100.0{|31.90(61.35|79.85|91.30{98.90{100.0/100.0
Puri & Sen 29.05(59.00|78.20|88.90|97.75(99.80|100.0{29.35|58.65|78.05|90.30|98.50{99.95|100.0
Puri & Sen + INT |{29.20(59.70|80.20|90.85(97.75|99.90|100.0{|29.80{60.15|79.70|91.05|98.90({100.0/100.0
Koch 22.85(47.20|66.00|79.00|93.85(98.60(99.80((23.30|46.40|64.80|79.80|94.30|98.80{99.85
large design (4*6)
parametric 36.15|67.65(86.90|95.50(99.80(99.95|100.0(|35.25|68.80|88.45|95.90|99.55(100.0/100.0
parametric HF-adj (|35.90(67.75|86.90|95.40{99.80{99.95/100.0/35.20|68.25|88.45|95.80|99.55{100.0{100.0
van der Waerden |{31.75|63.50|83.85/94.35({99.30|99.95|100.0{|31.60{63.20|84.80|93.65|99.40{99.95/100.0
KW/F 31.00|63.10{84.2594.15(99.35|99.95|100.0(|31.45(62.75|84.55|93.90|99.45(99.95/100.0
INT 38.60(72.50{90.50{97.30(99.80|100.0|100.0{|37.00(72.95|91.20|97.60|99.70{100.0|100.0
Puri & Sen 36.90|71.90{90.55|96.65(99.80|100.0|100.0{|36.10{71.95|90.50|97.20|99.75(100.0|100.0
Puri & Sen + INT |{36.50(72.15|90.45|97.05(99.80|100.0|100.0{|36.15(72.85|91.10|97.50{99.70{100.0/100.0
Koch 25.60(60.55|83.55(93.70]99.20{100.0/100.0{24.50|61.30{83.45|93.55|99.50{99.95|100.0
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2.2.1.11 normal distribution - equal variances - contaminated I

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 13.30(25.85|37.50|50.55|69.45|81.05|89.95||13.15|25.40{37.40|50.40|69.10|80.90{89.90
parametric HF-adj |{13.65|25.85|37.55/50.60{69.45|81.00|90.05(|13.90(25.25|37.45|50.55|69.15|81.05/90.00
van der Waerden |{11.65|20.20{27.75|39.40(54.35|67.55|77.45|(11.65|20.20|27.75|39.40|54.35|67.55|77.45
KW/F 11.65(20.20(27.75(39.40|54.35|67.55|77.45||11.65|20.20{27.75|39.40|54.35|67.55|77.45
INT 13.25(25.55|37.05|49.65|68.80(81.30|89.90||13.35|25.85(36.75|49.55|68.85|81.30{89.95
Puri & Sen 12.00(22.50|35.70|47.35|66.05|78.50|87.65||12.00|22.50(35.70|47.35|66.05|78.50(87.65
Puri & Sen + INT |{11.60|25.15|36.80{49.50(68.35|81.35{89.95|(11.60(25.15|36.80{49.50|68.35|81.35|89.95
Koch 10.20(17.65|27.80|38.20|52.55(66.05|76.95||10.20|17.65|27.80|38.20|52.55|66.05(76.95
large design (4*6)
parametric 23.30(45.35|65.35|81.40|95.05(98.95|99.70|(23.20|46.20{65.30|81.05|95.10{98.95]99.70
parametric HF-adj (|23.45(45.10|65.50|81.35{95.05{98.95/99.70||23.35|45.70{65.45|81.10|95.10{98.95]99.70
van der Waerden |{19.55|37.65|54.70|69.50(89.20|96.25|98.90(|19.55(37.65|54.70|69.50|89.20{96.25|98.90
KW/F 19.20(37.55|54.60{69.35|89.10{96.05|98.95|(19.20|37.55(54.60|69.35|89.10|96.05(98.95
INT 22.20(45.55|65.05|81.00|94.75(98.85|99.65|(23.40|45.75(65.20|80.75|94.85|98.80/99.70
Puri & Sen 20.40(43.00|61.50|77.70]93.30{98.45|99.60|20.40|43.00(61.50|77.70|93.30{98.45|99.60
Puri & Sen + INT |21.35|44.85|64.55|80.60(94.70|98.85(99.65|(21.35|44.85|64.55|80.60|94.70(98.85|99.65
Koch 14.60(33.65|50.75|66.15|87.25(95.50|98.45||14.60|33.65(50.75|66.15|87.25|95.50{98.45
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2.2.1.12 normal distribution - equal variances - contaminated I1
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 5.00| 7.10| 8.75| 9.80|11.15|14.25|18.60|| 4.90| 7.15| 9.05| 9.70(11.45|14.25|18.65
parametric HF-adj || 5.05| 7.20| 8.80| 9.85(11.20|14.35|18.35|| 4.70| 6.95| 8.70| 9.70|{11.30{14.15/18.50
van der Waerden || 6.15/10.00|11.40|14.70{19.60|27.10|34.60(| 6.15({10.00|11.40|14.70{19.60(27.10|34.60
KW/F 6.15/10.00{11.40|14.70/19.60(27.10{34.60{| 6.15/10.00|11.40/14.70{19.60|27.10|34.60
INT 6.65| 9.85|13.25|15.30|20.65(26.75|34.50|| 6.40/10.00/13.15(15.50{20.60|26.85|34.55
Puri & Sen 6.70/10.50{13.75|17.50|22.85(31.30{39.20{| 6.70|10.50|13.75/17.50({22.85|31.30{39.20
Puri & Sen + INT || 6.05| 9.45|12.90|15.10{20.30{26.55|34.45|| 6.05| 9.45/12.90{15.10{20.30{26.55|34.45
Koch 6.40| 8.70{11.55|14.35/19.15(26.45|34.90(| 6.40| 8.70|11.55/14.35(19.15|26.45|34.90
large design (4*6)

parametric 7.55| 8.50| 9.70|13.60|17.55(23.70{32.20|| 7.65| 8.35| 9.90(13.55|17.55|23.85|32.15
parametric HF-adj || 7.35| 8.30| 9.55[12.75|17.25|23.35|31.55|| 7.30| 7.95| 9.55|12.80|17.20|23.15(31.45
van der Waerden || 8.40{14.30|18.40/26.35(39.05/52.70|63.50|| 8.40/14.30(18.40{26.35|39.05|52.70|63.50
KW/F 8.50(14.40|18.40{26.70|39.10|53.15(63.55|| 8.50|14.40|18.40|26.70|39.10{53.15|63.55
INT 9.45/13.60(18.85]|25.15|37.15(49.95[62.85|| 9.45|13.55|18.85|25.30{37.25|50.20|62.80
Puri & Sen 8.80(15.35]21.90{28.40|42.00|55.05(68.85|| 8.80|15.35|21.90|28.40(42.00(55.05|68.85
Puri & Sen + INT || 9.10{13.05]|18.85|25.15({37.00{49.90|62.75|| 9.10|13.05|18.85(25.15|37.00{49.90|62.75
Koch 6.00]12.15|16.45|25.85|37.40{51.10{62.55|| 6.00|12.15/16.45(25.85|37.40|51.10|62.55
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2.2.1. 13 normal distribution - equal variances - contaminated III

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 7.45(10.60|13.15]|18.55(25.90|33.50|41.75|| 7.15/10.90|13.00(18.35|26.30|33.70|41.50

parametric HF-adj || 6.50{10.45{12.60/18.20{25.50{33.30|41.60|| 6.40|10.55|12.75|18.00|25.90(33.35/41.30

van der Waerden 9.50(14.20|16.50|22.20|32.80|43.70|52.40|| 9.50|14.20(16.50|22.20|32.80(43.70{52.40

KW/F 9.50114.20{16.50|22.20|32.80(43.70{52.40{| 9.50|14.20|16.50|22.20(32.80(43.70|52.40

INT 9.30|13.85|18.45|24.30/36.80(45.85[56.55|| 9.35|14.35|18.50|24.15(36.55]46.00|56.60

Puri & Sen 8.00(13.40|18.65(24.60|37.25|45.85(57.70|| 8.00|13.40|18.65|24.60(37.25|45.85|57.70

Puri & Sen + INT || 8.50{13.75]|18.20|23.90(36.60(45.75|56.25|| 8.50|13.75|18.20{23.90|36.60|45.75|56.25

Koch 9.35/12.00{17.40|22.85|32.50(42.95|52.80{| 9.35|12.00|17.40|22.85(32.50|42.95|52.80
large design (4*6)

parametric 9.25/17.00|23.45|32.70|43.70{57.50{65.90|| 9.50|16.95|23.65|32.40|43.85|57.25|65.85

parametric HF-adj || 8.80({16.40|22.95|32.15|43.00(56.85|65.65|| 8.40{16.15(22.75|31.90|42.80|56.90(65.75

van der Waerden |{11.30|22.70|33.00|44.20(62.10|76.35|85.50(/11.30(22.70|33.00|44.20|62.10{76.35|85.50

KW/F 11.30{22.95|33.35|44.55(61.70|76.40|85.45|{11.30{22.95|33.35|44.55|61.70|76.40|85.45
INT 11.25(22.65|32.90|45.65(63.60|77.75|85.80({11.45{22.65|33.30(45.75|63.50|77.70|85.80
Puri & Sen 11.50(22.50|34.20|44.30{63.30|78.25|86.90({11.50{22.50|34.20{44.30|63.30|78.25|86.90

Puri & Sen + INT |{10.40|22.00{32.90{45.20(63.00|77.70{85.85({10.40(22.00|32.90|45.20|63.00(77.70|85.85

Koch 9.10{20.05|31.25|42.65|60.25|75.80|85.35|| 9.10|20.05|31.25]42.65|60.25|75.80|85.35
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2.2. 2.Main effect B (effects b;=0.3*s) 79
2.2.2. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2, 0.1)
2.2.2.1 normal distribution - equal variances
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 || 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 22.85(44.75|64.75|81.00|92.85|98.75|99.55|22.20|44.95 | 64.85|80.60(92.75|98.75|99.55
parametric HF-adj |[21.65(43.50(63.60|79.70|91.80{98.60|99.50(|21.25|44.00|63.20|79.40|91.90|98.60{99.55
van der Waerden {|18.25]39.70|52.85|70.30{85.45|95.00|98.25|/18.25|39.70|52.85|70.30|85.45|95.00|98.25
KW/F 18.25(39.70|52.85|70.30(85.45]|95.00|98.25|(18.25|39.70|52.85|70.30|85.45|95.00|98.25
INT 21.95(44.15|63.40{79.90|92.25|98.90|99.55|[21.05|44.35]62.95/80.20{92.25|98.85|99.55
Puri & Sen 18.70(39.95|58.75|75.30(89.55|97.45|99.35|(18.70|39.95|58.75|75.30{89.55(97.45|99.35
Puri & Sen + INT {[20.05]42.95|62.65(79.70{92.10|98.80{99.55|120.05|42.95|62.65|79.70|92.10{98.80/99.55
Koch 19.95(39.40|56.75|73.70|87.40|95.90{98.50|{19.95|39.40|56.75| 73.70|87.40{95.90|98.50
large design (4*6)

parametric 29.65(60.35|81.10192.40/99.35|99.80|100.0/[29.50|60.60|81.45|92.35|99.30(99.80|100.0
parametric HF-adj |[27.25(57.50{79.75/91.30{99.15{99.80|100.0(|27.55(57.10|79.85|91.35|99.05|99.80|100.0
van der Waerden |[24.45|51.45|72.60|85.75[97.60|99.65|99.90|124.45|51.45|72.60(85.75|97.60{99.65|99.90
KW/F 24.35|51.40|72.60|85.85|97.60(99.65[99.90|[24.35|51.40(72.60|85.85|97.60(99.65|99.90
INT 29.55(60.05|81.00192.15/99.40{99.80{10.00/[29.50|59.50(81.05|92.30|99.40(99.85|100.0
Puri & Sen 26.25(55.30|76.95/89.90|98.40|99.75|99.95|26.25|55.30{76.95|89.90|98.40{99.75|99.95
Puri & Sen + INT {[28.20/59.10|80.75|92.05{99.40|99.85|100.0|128.20|59.10|80.75(92.05|99.40{99.85|100.0
Koch 18.70(46.80|70.00|85.15(97.25]|99.65|99.95|(18.70|46.80|70.00|85.15]97.25]99.65|99.95
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2.2. 2.Main effect B (effects b;=0.3*s) 81
2.2.2.2 normal distribution - unequal variances (on A)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 23.20(45.45|63.90|80.70|93.30{98.30(99.50(21.80|46.00{63.95|79.35|93.45|98.25]99.60
parametric HF-adj |{21.60(|43.95|62.30{79.50(92.55|98.20{99.50|[20.95 |44.35|62.30|78.55|92.65|98.20|99.55
van der Waerden |{23.10|48.35|63.05|78.30(92.35|98.25{99.55|(24.45|50.35|64.65|80.80|93.40(98.50|99.65
KW/F 23.10(48.35|63.05|78.30]92.35(98.25|99.55||24.45|50.35|64.65|80.80|93.40|98.50{99.65
INT 23.55(46.40|65.10|82.10|93.40(98.70(99.55||22.95|46.95(65.70|81.70|93.90{98.70{99.60
Puri & Sen 19.75(44.30|63.55|80.45|92.40(98.55|99.40(|20.60|44.75(65.35|81.20|93.20|98.65[99.65
Puri & Sen + INT |21.75|45.65|64.55|81.65(93.45|98.60|99.55(|21.30(46.15|65.65|81.80{93.95(98.70/99.60
Koch 23.85(47.20|66.80|80.30|93.15(98.55|99.75||25.35|49.45|68.40|82.95|94.60|98.55(99.75
large design (4*6)

parametric 30.20|58.90(80.80{92.65(99.30|99.90|100.0{|29.90(58.60|81.15]|92.85]99.20{99.90|100.0
parametric HF-adj (|27.25(55.95|78.85|91.75{99.00{99.90/100.0|26.75|55.60{79.15/91.90|98.85{99.90|100.0
van der Waerden |{31.95|64.10|84.95/94.00{99.65|99.95|100.0(|32.40{64.90|85.45]|94.25|99.65(99.95/100.0
KW/F 31.90|64.50(85.05|94.00(99.75|99.95|100.0(|32.40(65.20|85.35|94.25|99.80{99.95/100.0
INT 32.15|61.65(83.20{93.70(99.50|99.90|100.0(|32.15(61.50|83.15|93.85]99.50{99.95/100.0
Puri & Sen 30.65|61.15(83.20{93.70(99.40|99.95|100.0(|31.35(61.40|83.60|94.00|99.35({99.95/100.0
Puri & Sen + INT |{30.60|60.35|82.95/93.55(99.50|99.90|100.0{|30.50{60.55|83.20|93.85|99.45(99.95/100.0
Koch 24.70(59.35|82.80|93.15]99.40{99.90|100.0{24.95|59.65[83.10|93.35|99.50{99.90|100.0
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2.2. 2.Main effect B (effects b;=0.3*s)
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2.2.2.3 normal distribution - unequal variances (on B)

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 18.85(37.95|57.60|73.85/91.35(98.35/99.60||18.70{37.75(57.60|73.65|91.30{98.35{99.60
parametric HF-adj |{16.45|33.15|51.85|68.60(88.25|97.45(99.45|(15.90(33.35|51.80{68.70|88.35(97.55|99.45
van der Waerden |{19.20|41.10|53.95|72.25|88.05|97.15|98.90(/19.20{41.10|53.95|72.25|88.05(97.15/98.90
KW/F 19.20(41.10|53.95|72.25|88.05(97.15|98.90|/19.20{41.10{53.95|72.25|88.05|97.15|98.90
INT 18.70(37.80|56.50|72.40|89.95(97.60|99.60||19.45|38.00(56.30|72.30|89.95|97.40{99.60
Puri & Sen 23.15(46.80|65.65|80.40|94.50{99.15|99.75||23.15|46.80(65.65|80.40|94.50|99.15(99.75
Puri & Sen + INT ||18.00|37.15|56.20|72.00{90.00|97.35|99.60(|18.00{37.15|56.20|72.00{90.00{97.35/99.60
Koch 22.15(44.75|62.00|79.05]92.00(98.35|99.50(22.15|44.75{62.00|79.05|92.00{98.35]99.50
large design (4*6)
parametric 25.90(55.40|76.65|91.30{99.10{99.95|100.0{25.70|55.40{76.30|91.25|99.15|99.95/100.0
parametric HF-adj ||17.85(41.45|63.80|82.65|97.25(99.65/100.0|/17.45|41.35{63.50|82.55|97.30{99.65|100.0
van der Waerden |{27.70(60.75|79.75]93.55(99.25|99.95|100.0{|27.70{60.75|79.75|93.55|99.25(99.95/100.0
KW/F 29.20(61.65|80.85/94.10]99.35(99.95|100.0{129.20|61.65[80.85|94.10|99.35{99.95|100.0
INT 27.30(58.65|79.20/93.30{99.15(99.95|100.0|26.60|58.55(79.10|93.30|99.15{99.95|100.0
Puri & Sen 30.75|65.35|85.20{96.15(99.50|100.0| 100.0{|30.75(65.35|85.20|96.15|99.50{100.0|100.0
Puri & Sen + INT |{25.25|57.85|78.70/93.05(99.15|99.95|100.0(|25.25(57.85|78.70|93.05|99.15({99.95/100.0
Koch 27.25(65.30|84.95|95.70]99.65(99.95|100.0{127.25|65.30{84.95|95.70|99.65|99.95|100.0
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2.2. 2.Main effect B (effects b;=0.3*s) 85
2.2.2.4 normal distribution - unequal variances (on A and B)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 19.55(37.45|57.90|73.70{91.05(98.45|99.55||19.05|37.55|58.15|73.50|91.00{98.35{99.60
parametric HF-adj |{16.75|33.45|52.95|68.30(88.60|97.50{99.30|{16.60(32.35|52.50{68.10|88.30(97.80|99.35
van der Waerden |{21.95|49.40|65.10{81.25(94.20|99.00{99.55|[23.60(51.35|66.90|83.60|95.55(99.30|99.85
KW/F 21.95(49.40|65.10|81.25/94.20{99.00|99.55||23.60|51.35(66.90|83.60|95.55]99.30{99.85
INT 22.10{42.70|63.40|78.10{93.90|99.10|99.85||23.10|44.25|64.35|79.90|94.35|99.10|99.90
Puri & Sen 26.10(51.00|72.15|85.30{96.30{99.80(99.95||26.85|52.45|74.25|86.50|96.60{99.85|100.0
Puri & Sen + INT |{20.40(42.35|62.70|77.80{93.60|99.00|99.80(|21.35(43.45|63.75|79.50|94.35({99.10/99.90
Koch 25.70(53.05|72.30|85.65]96.15(99.65|99.85||26.75|54.95|74.70|87.15|96.95|99.60(99.95
large design (4*6)

parametric 26.10(55.45|77.10|91.65(99.10|100.0|100.0|25.70|55.60|77.15{91.60|99.05| 100.0|100.0
parametric HF-adj ||17.30|41.50(63.35|82.60{97.60{99.80|100.0|{17.50{40.75|62.85|82.70|97.65|99.75(100.0
van der Waerden |[36.25(74.00|91.15/98.40{99.95/100.0|100.0|36.85|75.05(91.50{98.75|99.90|100.0|100.0
KW/F 37.75|75.40/91.80|98.60(99.90|100.0|100.0(|38.25(76.45|92.30|98.75|99.95(100.0/100.0
INT 32.10|65.40(85.95]96.20(99.65|100.0|100.0(|32.30(65.75|86.35|96.40|99.65(100.0|100.0
Puri & Sen 37.10|73.50{90.70|98.25(99.75|100.0| 100.0{|37.40(73.95|91.05|98.25|99.75(100.0|100.0
Puri & Sen + INT |{29.95|64.55|85.90/96.10{99.65|100.0|100.0{|30.15{64.75|86.25]|96.20|99.65(100.0/100.0
Koch 34.40|77.20{93.10|98.85(99.95|100.0|100.0(|34.85(77.85|93.15|98.80{99.90{100.0|100.0
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2.2. 2.Main effect B (effects b;=0.3*s) 87
2.2.2.5 normal distribution - unequal variances (on A) - pairing
small n; ~ small s; small n; ~ large s;
method 5 10 | 15 | 20 | 30 | 40 | 50 || 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 20.70{43.55|63.00|79.70(92.95|98.60|99.45||127.05|47.70|64.95|80.55|93.25|98.45|99.55
parametric HF-adj ({19.85|42.65|61.40|78.70(92.25|98.40|99.40||25.80(46.30|63.75(79.55|92.40|98.20|99.45
van der Waerden ||21.35]45.70(59.60|76.70{90.30197.20|99.25|(22.25|47.20(62.35|77.80{91.90|97.55|99.40
KW/F 21.35|45.70|59.60|76.70{90.30|97.20|99.25||22.25|47.20|62.35|77.80|91.90|97.55|99.40
INT 20.95|43.55|63.65|79.85(93.10{98.55|99.50/|25.25|48.00 |65.65[81.25|94.00{98.55]|99.65
Puri & Sen 19.85(42.45|61.75|78.20(91.35|98.00{99.45||20.05|44.05|64.30{79.30{92.90|98.50|99.65
Puri & Sen + INT [20.60{43.95|63.90|79.85(93.25/98.55|99.50||21.65|45.40(64.55|80.80|93.85|98.40|99.60
Koch 23.10{44.70|63.75|78.75(91.85]97.35|99.40||22.75|46.55|66.95|80.10|93.45|97.80|99.50
large design (4*6)

parametric 27.45|57.55|81.50/92.55(99.40{99.90|100.0||34.30|57.90|77.65|88.50|98.85{99.50|99.95
parametric HF-adj ([24.95(54.95|79.50|91.50{99.15]99.90|100.0{|29.90|54.75|74.95|87.40|98.70{99.45]|99.95
van der Waerden |[28.60{58.50|79.90/91.35(98.75/99.85|100.0|27.75|54.75|75.35|87.55|98.15]99.65|99.90
KW/F 28.75(59.10|80.05|91.55(98.80199.80|100.0||28.50|55.05|76.00{87.25|98.10{99.70|99.90
INT 28.35(58.80|82.20192.90(99.30{99.90|100.0/|32.90|57.95|77.55(89.35]99.05{99.65|99.95
Puri & Sen 28.75(57.85|80.75|91.80(98.95]99.95|100.0||27.80|55.40|76.45|88.35|98.60{99.65|99.95
Puri & Sen + INT [28.90{59.20(82.6093.05(99.25]99.90|100.0||28.75|55.60|76.30{89.00|98.95|99.65|99.95
Koch 21.85(53.00|78.25|91.20(98.70{99.80|100.0||18.05|48.30|73.25|85.60|98.05{99.75|99.95




2.2. 2.Main effect B (effects b;=0.3*s) 88

sl ni ~ sl si - 33 design smel ni ~large si - 3°3 design

o
=3 - 100
F,:,,p—- i
& 80
g2 @
2
AR 40
&1 8 20
[ -
o
=
2 & 0
o
e 150
o
o
&
Q|
Vo)
o
S
(@)
=1
9 o |
5 ©
©
a (@)
89
|
AN
| -
o
5 S
8_ &
o
Lo
o
O | u
=ak:
8_ | | | | | T T T T T m
10 20 K0 40 50 10 20 K0 40 50
odl counts cdll counts
legend
—6—  paaetic —— NI
B - L v Ruri &Sen
——f-——- vanderWaerden —%— Rri&Se/Nr

“oX oo K\WiFedhan Koch



2.2. 2.Main effect B (effects b;=0.3*s)

89

2.2.2.6 exponential distribution

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 15.30(31.60|47.60|64.30{81.80(92.6096.45|(15.20{32.10(47.45|63.90|81.95|92.60{96.55
parametric HF-adj |{14.15|31.15|46.50{63.20(81.05|92.35{96.35|{13.90(30.85|46.40{63.00|81.20(92.30|96.35
van der Waerden |{13.25|26.90|33.55|48.75(62.85|79.60{86.25|(13.25|26.90|33.55|48.75|62.85|79.60|86.25
KW/F 13.25(26.90|33.55|48.75|62.85|79.60|86.25||13.25|26.90(33.55|48.75|62.85|79.60(86.25
INT 16.15(29.10|41.50|57.60|73.55(89.20|94.25||16.05|29.05|41.35|57.40|73.65|89.25(94.25
Puri & Sen 14.05(25.45|36.85|51.50{67.40(83.80|91.40(|14.05|25.45(36.85|51.50|67.40|83.80{91.40
Puri & Sen + INT |{14.05|28.10{40.50{57.05|73.45|89.25|94.25|(14.05|28.10|40.50{57.05|73.45|89.25|94.25
Koch 14.80(24.75|35.65|49.90|65.15(80.60|87.90|/14.80|24.75(35.65|49.90|65.15|80.60{87.90
large design (4*6)
parametric 21.75(43.70|65.65|79.80|95.15(98.40(99.70|21.70|43.65(65.70|79.90|95.10{98.40{99.70
parametric HF-adj ([17.95(40.75|62.95|78.30{94.55(98.15|99.65||18.00{40.65(62.95|78.30|94.55|98.15(99.65
van der Waerden |{16.90|32.70|48.75|61.55(83.55|92.20|97.90(|16.90(32.70|48.75|61.55|83.55(92.20|97.90
KW/F 17.10(32.60|48.95|61.75|83.50({91.90|98.05|(17.10{32.60(48.95|61.75|83.50{91.90{98.05
INT 20.10(38.05|59.45|71.20/90.95(97.10|99.45||20.00|38.20(59.55|71.45|91.00|97.20{99.45
Puri & Sen 18.80(33.30|53.10{64.30{86.30{94.6098.75||18.80{33.30(53.10|64.30|86.30|94.60(98.75
Puri & Sen + INT |18.95|37.55|58.75|70.95(90.90|97.10{99.45|(18.95|37.55|58.75|70.95/90.90(97.10|99.45
Koch 11.55(28.35]45.25(58.70|81.7591.35|97.65||11.55|28.35|45.25|58.70|81.75|91.35|97.65
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2.2. 2.Main effect B (effects b;=0.3*s) 91
2.2.2.7 exponential distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 15.65(31.65|46.35|62.85|79.55(92.25|96.00||15.30{30.85[46.05|62.80|79.55|92.30{96.10
parametric HF-adj |{14.10|29.95|45.50{61.70(78.90|91.80{95.85|{13.95|30.15|45.20{61.75|78.90(91.85|95.95
van der Waerden |{15.75|27.55|37.95|52.35(69.50|83.70{90.55|{15.75|27.55|37.95|52.35]69.50|83.70|90.55
KW/F 15.95(27.60|37.60{52.00{69.35|83.6090.25|(15.95|27.60(37.60|52.00|69.35|83.60{90.25
INT 16.25(29.05|41.15|56.80{73.90(88.80|94.10|(16.40|29.00(41.00|56.55|74.00|88.75(94.05
Puri & Sen 13.55(24.30|34.30(47.55|63.55|80.35|88.05||13.55|24.30(34.30|47.55|63.55|80.35|88.05
Puri & Sen + INT |{14.60(|27.80|40.90|56.20(73.60|88.85|94.10(/14.60(27.80|40.90|56.20|73.60(88.85|94.10
Koch 13.45(27.35|39.60(53.95|71.85|85.60(92.15||13.45|27.35(39.60|53.95|71.85|85.60(92.15
large design (4*6)
parametric 21.30(43.50|62.60|78.55]94.05(97.75|99.60||21.40|43.50(62.65|78.45|94.00{97.80{99.60
parametric HF-adj (|17.55({40.35|60.55|76.50{93.60{97.55/99.60||17.20|40.30{60.50|76.70|93.40{97.55|99.60
van der Waerden |{17.65|36.20|52.05|64.50(85.85|94.40|98.90(|17.65(36.20|52.05|64.50|85.85(94.40/98.90
KW/F 17.60(36.10|52.10|64.35|85.65(94.40|98.85|(17.60{36.10(52.10|64.35|85.65|94.40(98.85
INT 20.25(39.05|58.70{71.55]91.25(96.75|99.25||20.05|39.05|58.80|71.60|91.25|96.80{99.25
Puri & Sen 17.85(33.65|49.40|61.55|83.90(93.50|98.25||17.85|33.65(49.40|61.55|83.90|93.50(98.25
Puri & Sen + INT |{18.90|38.60{58.00{71.75(91.15|96.65{99.25|(18.90|38.60|58.00{71.75]91.15|96.65|99.25
Koch 10.25(29.35|46.50{59.95|83.95(93.70|98.70{|10.25|29.35(46.50|59.95|83.95|93.70{98.70
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2.2. 2.Main effect B (effects b;=0.3*s) 93
2.2.2.8 uniform distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 21.70(42.60|62.15|78.50]91.65(98.25|99.45|(22.50|42.50{61.80|78.65|91.50{98.25]99.50
parametric HF-adj |{21.10|41.60|60.65|77.45(90.70|98.05|99.40(|21.30{41.60|60.60|76.95|90.75(98.05|99.40
van der Waerden |{24.90|49.80|66.65|82.20(93.80|98.60{99.65((24.90(49.80|66.65|82.20|93.80(98.60|99.65
KW/F 24.90(49.80|66.65|82.20/93.80(98.6099.65||24.90|49.80(66.65|82.20|93.80|98.60(99.65
INT 30.40|60.40{81.15]92.10(98.90|99.90|100.0{|30.75(60.70|81.20|92.10|98.85({99.95/100.0
Puri & Sen 20.70(41.10|58.10|74.45|88.70{97.35|99.20|20.70|41.10{58.10| 74.45|88.70{97.35]99.20
Puri & Sen + INT |28.70(59.65|80.60|92.10{98.85|99.90|100.0{|28.70{59.65|80.60|92.10|98.85(99.90/100.0
Koch 26.15(50.05|70.15|83.50|94.30(98.95|99.75||26.15|50.05|70.15|83.50|94.30|98.95(99.75
large design (4*6)

parametric 30.35|57.85(79.60|91.60(98.75|99.80|100.0{|29.80(57.50|79.50|91.65|98.75(99.80|100.0
parametric HF-adj ([27.75(55.25|76.90|90.50{98.60(99.75|99.95|(27.60|55.25(77.05|90.50|98.55|99.75(99.95
van der Waerden |{32.85|63.95|84.45/93.85(99.40|100.0|100.0(|32.85(63.95|84.45|93.85|99.40(100.0/100.0
KW/F 32.15|64.15|84.30{93.90(99.40|99.95|100.0(|32.15|64.15|84.30|93.90|99.40{99.95/100.0
INT 43.65(78.80|95.05/98.90{100.0{100.0/100.0/143.05|78.75(95.00|98.85|100.0{100.0{100.0
Puri & Sen 27.70(54.10|75.50{89.15|98.15(99.65|99.95||27.70|54.10(75.50|89.15|98.15|99.65[99.95
Puri & Sen + INT |42.25|78.45|95.05|98.65(100.0|100.0|100.0{|42.25|78.45|95.05|98.65|100.0({100.0/100.0
Koch 24.10(59.50|81.20|92.40|99.10{99.95/100.0{124.10|59.50{81.20|92.40|99.10{99.95|100.0
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2.2. 2.Main effect B (effects b;=0.3*s) 95
2.2.2.9 uniform distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 21.00(40.60|57.40|75.30|89.45(97.05|99.25||21.20|40.85(57.55|75.35|89.40{97.05]99.30
parametric HF-adj |{20.25|39.45|57.05|74.30|88.95|96.85{99.25((20.40(39.75|56.90|74.35|88.90(96.80|99.25
van der Waerden |{22.55|44.65|61.05|78.15(91.50|96.80|99.10{|22.55|44.65|61.05|78.15|91.50{96.80/99.10
KW/F 22.70(44.60|61.10|78.15/91.40(96.80|99.05|(22.70|44.60(61.10|78.15|91.40|96.80{99.05
INT 25.25(49.90|69.50|84.50|94.90{99.10(99.80||26.00|49.80{69.10|84.50|94.80{99.05|99.80
Puri & Sen 17.35(34.70|50.25|66.60|84.25(93.65|98.05|(17.35|34.70(50.25|66.60|84.25|93.65|98.05
Puri & Sen + INT |{23.00|48.80|68.35|84.20{94.75|99.05|99.70(|23.00 {48.80|68.35|84.20|94.75(99.05|99.70
Koch 21.30(44.65|61.90|79.25]92.25(97.20|99.30(21.30|44.65[61.90|79.25|92.25{97.20{99.30
large design (4*6)

parametric 29.80(56.20|76.55|89.60|98.40{99.55|99.90|(29.55|55.80{76.50|89.60|98.45|99.55]99.90
parametric HF-adj (|27.80(54.50|75.15|88.80{98.30{99.45/99.90||28.30|54.20{75.25|88.60|98.30{99.45|99.90
van der Waerden |{30.05|59.00|77.15|89.70(98.75|99.65|100.0{|30.05{59.00|77.15|89.70|98.75(99.65|100.0
KW/F 30.05|58.55{76.90|89.45(98.60|99.65(99.95((30.05|58.55|76.90{89.45|98.60(99.65|99.95
INT 35.40|66.75|86.00/94.80(99.70|99.95|100.0(|35.15(66.65|86.15|94.80|99.75(99.95/100.0
Puri & Sen 25.85(48.00|69.05|83.40|96.05(99.30|99.85||25.85|48.00(69.05|83.40|96.05|99.30{99.85
Puri & Sen + INT |33.55|66.00|85.90|94.60{99.75|99.95|100.0(|33.55{66.00|85.90|94.60|99.75(99.95/100.0
Koch 19.70(50.75|72.65|86.55|98.00{99.65|100.0{/19.70{50.75|72.65|86.55|98.00{99.65|100.0
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2.2. 2.Main effect B (effects b;=0.3*s) 97
2.2.2.10 lognormal distribution - equal variances
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 46.65|79.05(91.65|98.15/99.80{100.0 100|46.65|77.25]94.00(97.70|99.70{100.0{100.0
parametric HF-adj |{45.10|77.75|91.20{98.10{99.75|100.0| 100|[45.15(76.55|93.50|97.55|99.65(100.0/100.0
van der Waerden |{35.05|67.85|85.00|/94.75(99.45|100.0| 100{|37.10{68.65|84.35|94.10{99.15{99.90/100.0
KW/F 35.05|67.85|85.0094.75(99.45|100.0| 100(|37.10(68.65|84.35|94.10{99.15({99.90/100.0
INT 47.90(81.75|94.50/98.90/99.95(100.0| 100/48.50|82.00{95.95|98.85|100.0{100.0{100.0
Puri & Sen 46.05(79.10|93.00|98.75]99.85(100.0| 100(46.10|79.45(94.95/98.50|100.0{100.0{100.0
Puri & Sen + INT |46.05|81.25/94.20/98.90{99.95|100.0| 100(|46.70(81.50(95.85]|98.90|100.0({100.0/100.0
Koch 31.60|61.65(82.65]93.35(99.00|99.95| 100(|32.30(62.50|82.70|92.30|98.70{99.85/100.0
large design (4*6)
parametric 44.85/79.20(93.15|98.10{99.75]99.95| 100||47.15|77.95]92.05|97.45|99.70{100.0{100.0
parametric HF-adj ([41.80(77.25|92.05|97.85]99.65(99.95| 100/43.90|75.70{91.00/97.00|99.70|100.0{99.95
van der Waerden |{36.45|71.60|87.75]95.50(99.45|100.0{ 100|[37.80(69.45|88.40|95.80|99.75(99.95|99.95
KW/F 35.50|71.05|87.45]95.35(99.40|99.95| 100([37.05(69.00|88.35|95.70{99.70(99.90|99.95
INT 47.55(83.00|95.05/98.90|99.95(100.0| 100{49.10|82.15(95.05|98.80(|99.95{100.0{100.0
Puri & Sen 46.50(82.05|94.55/99.05]99.90({100.0| 100(47.75|80.45(94.50|98.45|99.95|100.0{100.0
Puri & Sen + INT |46.65|82.90|94.95/98.90{99.95|100.0| 100(|48.75|81.85|94.75|98.75|99.95(100.0/100.0
Koch 24.80(63.50|84.50(93.45]99.15(99.95| 100{|25.80|62.20(84.85|93.70|99.65|99.95(99.95
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2.2. 2.Main effect B (effects b;=0.3*s)

99

2.2.2.11 normal distribution - equal variances - contaminated I

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 22.05(44.70|65.00|78.45]94.45(98.40|99.95||21.95|44.00(65.00|78.40|94.50|98.45(99.95
parametric HF-adj |{20.90(42.65|63.10|77.00{93.90|98.15|99.85(|21.40{42.65|62.80|77.10{93.90{98.30/99.90
van der Waerden ||18.15|38.00|54.65|68.20(86.85|95.40|98.80(|18.15(38.00|54.65|68.20|86.85(95.40/98.80
KW/F 18.15(38.00|54.65|68.20|86.85(95.40|98.80||18.15|38.00(54.65|68.20|86.85|95.40{98.80
INT 20.20(43.20|65.20|77.80{93.90(98.20(99.90/20.10|43.00{65.00| 78.00|94.00{98.40{99.90
Puri & Sen 17.30(39.10|60.55|73.55]92.10{97.15|99.55||17.30{39.10(60.55|73.55|92.10{97.15{99.55
Puri & Sen + INT ||18.60(42.20|64.65|77.40{93.90|98.30|99.90(|18.60(42.20|64.65|77.40|93.90(98.30/99.90
Koch 18.75(38.75|59.10|70.50|88.40{95.90|99.20||18.75|38.75(59.10|70.50| 88.40{95.90{99.20
large design (4*6)
parametric 29.20(60.95|81.55|91.95]99.25(99.95|100.0{129.50|60.90(81.35|92.00|99.30{99.95|100.0
parametric HF-adj (|27.00{57.55|79.00|90.90{98.95({99.90/100.0|127.25|57.80{78.90|91.05|98.95{99.90|100.0
van der Waerden |{24.90|51.40|71.85|86.45(97.65|99.60{99.95((24.90(51.40|71.85|86.45|97.65(99.60|99.95
KW/F 24.95(51.80|72.40|86.50|97.85(99.70|99.95||24.95|51.80(72.40|86.50|97.85]99.70{99.95
INT 29.30(61.00|81.05/92.10{99.20{99.95|100.0{29.45|61.25(81.20|91.90|99.20{99.95|100.0
Puri & Sen 26.45(56.90|77.10|88.85]98.65(99.90|99.95||26.45|56.90(77.10|88.85|98.65|99.90(99.95
Puri & Sen + INT |{27.65|60.35|80.70|91.85(99.20|99.95|100.0{|27.65{60.35|80.70|91.85|99.20{99.95/100.0
Koch 18.60(47.20|70.05|84.95|97.35(99.65|99.95||18.60|47.20(70.05|84.95|97.35|99.65(99.95
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2.2. 2.Main effect B (effects b;=0.3*s) 101
2.2.2.12 normal distribution - equal variances - contaminated I1
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 5.90| 7.95/10.20(11.00|13.55|16.85|21.75|| 6.30| 7.80{10.20|11.05(13.60|16.65|21.60
parametric HF-adj || 5.70| 7.75| 9.85/10.65(13.05|16.30|21.25|| 6.10{ 7.55| 9.95|10.75|13.15({16.25|21.10
van der Waerden 8.15]15.25/20.80(26.75|38.85|51.40|60.85|| 8.15|15.25|20.80(26.75|38.85|51.40|60.85
KW/F 8.15(15.25]20.80{26.75|38.85|51.40(60.85|| 8.15|15.25|20.80|26.75|38.85(51.40|60.85
INT 7.35/11.95|16.85|20.25|27.90{37.80{46.90|| 8.10|11.80/17.40(20.30|27.90|37.85|46.85
Puri & Sen 7.75|13.35|18.65|23.65(33.35|43.95|53.90(| 7.75(13.35|18.65|23.65|33.35({43.95/53.90
Puri & Sen+ INT || 7.00{11.55|16.70/19.80(27.80|37.65|46.70|| 7.00|11.55(16.70{19.80|27.80|37.65|46.70
Koch 7.65|14.50|22.90|27.55|39.80(52.80{63.35|| 7.65|14.50|22.90(27.55|39.80|52.80|63.35
large design (4*6)

parametric 7.60| 9.00{10.80|14.65|20.25(26.50{31.45|| 7.55| 8.80|10.85/14.45(20.10{26.40|31.40
parametric HF-adj || 7.25| 8.25/10.40{13.65|19.40{25.60|30.55|| 7.10| 8.35]10.35|13.65]|19.35|25.50(30.45
van der Waerden |{11.35]18.80|26.85|36.85(52.75|68.25|79.55||11.35|18.80|26.85(36.85|52.75|68.25|79.55
KW/F 11.15(18.80(27.05|37.75|54.25|70.00|80.50|[11.15|18.80|27.05|37.75|54.25|70.00{80.50
INT 10.40{14.75|21.45|31.05(44.20|57.75|70.40//10.20|14.70|21.45|31.00|44.10|57.70|70.60
Puri & Sen 10.20{17.50|24.25|35.20{49.60|64.80{76.60|/10.20|17.50|24.25|35.20{49.60|64.80| 76.60
Puri & Sen + INT |{10.00{14.35]|21.15/30.75(44.05|57.65|70.20|/10.00|14.35(21.15|30.75|44.05|57.65|70.20
Koch 7.55|17.00{26.40{36.30(53.55|68.60|80.30(| 7.55(17.00|26.40|36.30|53.55(68.60/80.30
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2.2. 2.Main effect B (effects b;=0.3*s) 103
2. 2. 2. 13 normal distribution - equal variances - contaminated III
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 7.45111.45/14.70(19.00|27.95|36.30|45.85|| 7.20|11.30{14.50|18.95(27.70|36.35|46.00
parametric HF-adj || 5.95|11.15|14.25|18.70(27.60|36.15{45.50|| 6.05(10.85|13.95|18.45|27.45|36.15|45.65
van der Waerden |{13.25|22.70{30.05|41.55(60.50|74.60{84.25|(13.25|22.70|30.05|41.55|60.50|74.60|84.25
KW/F 13.25(22.70|30.05|41.55(60.50|74.60|84.25||13.25|22.70|30.05[41.55|60.50| 74.60|84.25
INT 9.70116.20|22.45|29.35|44.95(56.90|68.45|| 9.80|16.30|22.65(29.55|45.20|56.75|68.45
Puri & Sen 9.15/16.40|22.00|29.90|45.20{57.40|71.15|| 9.15|16.40|22.00({29.90|45.20|57.40|71.15
Puri & Sen + INT || 8.85(15.40|22.15/28.90({44.60|56.45|68.00|| 8.85/15.40(22.15|28.90|44.60|56.45|68.00
Koch 13.25(21.85|33.45|43.60(63.85|77.15|86.80||13.25|21.85|33.45|43.60|63.85|77.15|86.80
large design (4*6)

parametric 9.95|17.85(25.50|34.25|45.45(61.25]69.95|| 9.65|18.10|25.75|34.15(45.60|61.30{69.90
parametric HF-adj || 8.90|16.90|24.60(33.55|44.80{60.50|69.15|| 8.85[17.05|24.75|33.70|44.65|60.70(69.05
van der Waerden |{14.40{29.90|44.20|59.65(79.35]91.30|96.25||14.40|29.90|44.20{59.65|79.35|91.30|96.25
KW/F 14.55(29.85|43.70/59.40(79.20|91.00{96.20||14.55|29.85|43.70{59.40|79.20|91.00|96.20
INT 12.80{26.55|38.90|51.20(69.10|83.45|90.85||12.85|26.45(39.10{51.25|69.00|83.45|90.80
Puri & Sen 12.20{24.30|39.30|49.75(69.90|83.70{92.30|/12.20|24.30(39.30{49.75|69.90|83.70|92.30
Puri & Sen + INT |{12.05|25.90|38.45|50.70(68.85|83.30{90.85({12.05|25.90|38.45|50.70|68.85|83.30|90.85
Koch 10.40(27.35|43.00|57.75|78.25190.90{95.95||10.40|27.35|43.00(57.75|78.25|90.90|95.95




2.2. 2.Main effect B (effects b;=0.3*s) 104

o equd cdl counts - 3°3 design unequd cell counts - 3°3 design
=3 100
()
5
©
n
o]
@
| -
:
3 & 20
o
- 150
) - %%*—%—%‘ﬁk*—%%_*\% %*‘*%‘%‘%—*__%%_*\*
2 ¢g g NSt oS 100
o A= = B—A—<a—2~_0 —-
o F50
o equa cdl counts - 46 desion unequal cdll counts - 46 design
o_
8_
9o |
= ©
©
=
© |
8_ o
o v
()
s o
S &
el
@ A vl
8
uC»;_

——6—  paarerc — 5 — NI
b pabE A Rri&Sen
——f—- vanderWaerden —¥%— RHi&SeVNT

X KWFriedman Koch



2. 3. l.Interaction effect AB (effects ab;=0.25%s) 105
2. 3. Interaction effect AB (effects ab;=0.25*s)
2.3.1. equal correlations on B (r=0.3)
2.3.1.1 normal distribution - equal variances
equal cell counts unequal cell counts
method 5 10| 15|20 |30 |40 | 50| 5 | 10 | 15|20 | 30 | 40 | 50
small design (3*3)
parametric 14.65|26.25(40.60|51.30(73.00|87.95|94.20](15.95|33.00| 51.00| 64.75 | 84.65|94.65|98.55
parametric HF-adj ([14.55]26.20(40.40|51.45|72.90(88.30{94.20||16.85|33.15|51.20(65.15|84.70|94.65| 98.55
van der Waerden || 9.05|18.25(28.95|36.20|57.25(72.20{83.85(|11.10|24.30|37.70(47.90|71.85|84.30|92.05
KW/F 9.05|18.25|28.95|36.20{57.25|72.20|83.85||11.10|24.30{37.70|47.90| 71.85|84.30|92.05
INT 14.05|25.55(40.70|50.75|73.10|87.9094.10|[16.00|32.50| 50.50| 64.55 | 84.35(94.75|98.45
Puri & Sen 10.30|21.90(36.75|46.80|70.25|85.30|92.35((13.30|29.45|46.00| 59.65 | 82.60(92.95|97.75
Puri & Sen + INT ([10.55|23.40{39.25|50.00|72.60(87.55|94.05([13.55]30.10|49.10(63.45|83.90|94.65| 98.45
Koch 7.90|20.35|35.65|46.80{70.15|85.30(93.15|| 9.25(26.20|45.20{59.75|83.75|93.30(98.10
large design (4*6)
parametric 9.20{14.20(25.60|32.85[54.55|67.65|81.05|| 6.10[10.25]15.10{19.30|32.05|42.10(51.90
parametric HF-adj || 8.95|14.45|25.9532.85|54.35/67.50|81.10|| 6.05/10.30|14.90(19.20|31.90|42.15|52.00
van der Waerden || 6.15]10.95|19.40(25.05|42.25|55.15]67.10|| 3.20| 6.65|10.80(14.00|23.55|31.45|40.30
KW/F 6.15]10.6019.40|25.25|41.85|55.15(66.90|| 3.05| 6.80(11.20|13.60|22.90|31.35|40.15
INT 8.40|14.65|25.45|32.40|54.30(67.05|80.80|| 5.75/10.40|15.35[19.35|31.30|41.90|52.20
Puri & Sen 6.45(12.70|22.80|29.50{50.30|65.05|76.20|| 4.25| 8.30|13.45|16.70|27.75|38.50(49.90
Puri & Sen + INT || 5.95/13.20(24.10|31.10/53.35(66.75|80.45|| 4.05| 9.15|14.15(18.50|30.65|41.15|51.75
Koch 3.60| 9.60(21.10|27.80(49.35(63.20|77.20|| 2.35| 6.55]11.90{15.35]25.95|37.75(49.40
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2.3.1.2 normal distribution - unequal variances (on A)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 15.20(26.20|39.80|50.05|73.40(87.45|94.00|(18.50{34.10(51.00|63.85|84.50|94.60(98.25
parametric HF-adj |{14.85|25.95(39.65|50.15|73.05|87.35{94.00|[18.40(33.50|51.00{63.60|84.35(94.40|98.25
van der Waerden |{11.05|23.30|38.35|48.65(72.40|86.90|94.10(|13.50{31.30|48.30|61.75|84.25(93.15|97.00
KW/F 11.05{23.30|38.35(48.65|72.40{86.90|94.10|{13.50|31.30{48.30|61.75|84.25|93.15|97.00
INT 13.95(26.50|40.20|51.10{75.20(88.95|94.65||18.90|35.80(52.85|66.15|86.50{95.30{98.60
Puri & Sen 11.50{25.20{40.85(51.10|76.50{89.70|95.95|{16.15|34.90{52.60|66.70|87.70|95.55|98.90
Puri & Sen + INT |{11.05|24.85|38.95|49.95|74.35|88.70|94.30(/16.10(33.80|51.80|64.70|85.95(95.25|98.50
Koch 8.85(21.10136.35(47.30|71.35|86.25|93.25|[11.55]|28.50{44.90|59.20(81.20|92.95|97.05
large design (4*6)

parametric 11.20{16.40|29.10(33.25|53.75|64.45|77.45|/10.85|15.30{21.40|23.50|35.70|43.80|53.25
parametric HF-adj ([10.55(15.75|28.60|32.75|53.75(64.30|77.35/|10.40|14.50{20.90|23.30|35.15|43.70{53.15
van der Waerden || 6.85|12.50{24.10{31.00(50.70|65.10{78.15|| 3.05| 6.45|10.00|14.25|24.15(31.20|41.25
KW/F 6.75|12.25|24.05|31.20(50.55|64.95|77.95|| 3.05| 6.35/10.20|13.80|23.80({30.80/40.90
INT 10.65(16.00|28.35|33.05|54.00{66.20|79.30|| 8.60{12.95[19.75|21.95|33.55|42.25|52.40
Puri & Sen 7.25|13.60(25.15|32.35(52.75|67.85|79.30(| 5.20| 9.05|15.35/17.80|28.30(37.45|48.85
Puri & Sen + INT || 7.65|14.40|27.05|32.40(53.65|65.75|78.85|| 6.70{11.50|18.35|20.90|32.60(41.75|52.10
Koch 3.90|10.65|22.65|27.55|48.80|63.90|77.50(| 2.65| 7.40|13.50|16.50|26.40(38.25|48.35
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2.3.1.3 normal distribution - unequal variances (on B)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 13.15(25.00|38.80{51.35|70.80(83.75|91.80||16.50|33.40(49.35|64.10|82.35|92.65(97.15
parametric HF-adj |{12.10|23.40|36.45|48.80(68.75|82.10{91.15|{14.60|31.40|46.75|61.10|81.15(91.80|96.85
van der Waerden 8.50(17.55|28.50(38.10|54.20{68.15|80.05|{10.50|22.95|35.75|49.55|68.45|79.65|90.60
KW/F 8.50(17.55|28.50(38.10|54.20{68.15|80.05|{10.50|22.95|35.75|49.55|68.45|79.65|90.60
INT 14.05(25.15|40.45|53.20|72.85|86.05|93.30|(17.30{33.90(50.60|65.50|84.30|94.15(97.75
Puri & Sen 11.25{25.00(41.85(56.25|75.90{89.05|95.65|{13.50|33.75|51.75|68.00|86.85|95.65|98.70
Puri & Sen + INT |{11.80|23.80{39.45|52.40(72.15|85.75{93.05|(13.40(31.75|49.25|64.35|83.85(94.00|97.65
Koch 7.85|20.30{35.45|51.25(71.40|84.75|91.90(| 9.60(27.80|45.55|62.80|83.10{93.45|97.40
large design (4*6)

parametric 11.70{18.90|25.75(31.95|48.30{61.65|72.40|| 9.15|13.10{16.35|19.05|28.50|37.00|48.35
parametric HF-adj || 9.40|14.80|20.95(26.40{41.90|55.05|67.30|| 6.80({10.05|13.05|15.15|23.45|31.15(42.45
van der Waerden || 7.50|13.65|18.50{24.10(36.45|50.00{62.75|| 4.35| 8.35|11.70{12.85/20.10(28.95|37.05
KW/F 7.40|13.25/18.40{24.15(35.85|50.05|62.90(| 4.50| 8.05/11.70|13.05|19.65(28.60|37.20
INT 11.40{18.25|25.75(32.35|49.05|63.05|74.85|| 8.95|12.70{16.35|18.15|29.55|38.70{48.90
Puri & Sen 8.65(15.00(24.20(30.30|47.80{63.40|75.85|| 5.30| 9.55|14.20|15.85(27.55|37.50|48.70
Puri & Sen + INT || 8.85|16.65|24.55|31.20(48.50|62.70|74.45|| 6.45(11.55/15.80|17.25|28.60(38.00|48.60
Koch 3.50/10.60{18.45|27.35(45.50|59.90|74.60(| 2.45| 6.60|11.30|14.10|26.15({36.00(47.10
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2.3.1.4 normal distribution - unequal variances (on A and B)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.55(24.15|39.35|50.55|68.70(83.30/91.10{|18.90{34.30{49.40|63.55|80.60{92.00{96.90
parametric HF-adj |{13.20|22.75|36.85|47.55(66.45|81.50{90.25((17.30(32.10|46.90|61.45|78.65(91.00|96.15
van der Waerden |{10.00|22.45|36.60|50.50(69.50|84.45{92.65|(13.25|29.75|47.10|62.45|81.40(91.55|96.75
KW/F 10.00(22.45|36.60{50.50{69.50(84.45|92.65||13.25|29.75(47.10|62.45|81.40|91.55(96.75
INT 14.40(26.65|42.30(55.30{75.80(89.00|94.70|(19.85|38.30(54.45|69.40|87.25|95.45|98.65
Puri & Sen 12.30(28.15|46.20|62.00|82.30({93.45|97.95||17.55|39.25|57.65|74.35|91.20|{97.55|99.40
Puri & Sen + INT |{11.45|25.20|41.05|54.60(75.25|88.75|94.45(|17.05(36.25|53.00|68.05|86.70{95.00|98.60
Koch 8.55(119.75|36.80(51.75|71.85|86.35|92.85||11.45|29.40|45.15|62.00(80.45|92.45|96.60
large design (4*6)

parametric 13.85(19.85|25.35|32.25|46.65(58.50|69.85||13.25|18.25(21.55|23.85|32.05|39.80{48.80
parametric HF-adj ||10.35|15.40|20.55(27.00{40.85|52.80|63.90|{10.05(14.15|17.10{19.15|26.60|33.95|42.95
van der Waerden || 7.45|14.85|22.95|29.10(46.15|59.30|72.55|| 4.40| 7.60|11.50{11.45|19.95|28.35|37.65
KW/F 7.70|14.85(22.80{28.90(45.25|59.45|72.35|| 4.15| 7.55|11.40|11.60{19.75(29.00|37.80
INT 12.45(18.15|26.15|33.65|50.85(64.10|75.80||10.75|14.00(18.55|20.50|30.65|39.30{49.55
Puri & Sen 8.95(15.45|25.25|33.35|52.40|67.35|78.85|| 6.40|10.65|14.85/17.20(27.25|36.90|48.55
Puri & Sen + INT |{10.25|16.70|25.25|32.75(49.75|63.60{75.45|| 8.50(12.80|17.40{20.00|29.95|38.55|49.15
Koch 3.70|11.30{20.40|28.60(46.50|60.60|74.55|| 2.90| 7.15|12.75|16.35|25.50(36.45|46.75
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2.3.1.5 normal distribution - unequal variances (on A) - pairing
small n; ~ small s; small n; ~ large s;
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 5.30{11.70{21.35{33.20|54.80|71.90(85.15||28.50{39.50|46.55|56.65|72.55|83.20|89.40
parametric HF-adj || 5.35{11.05|21.20/33.05(54.70|71.90|85.20|(28.05|39.15|46.40{56.60|72.35|83.10|89.40
van der Waerden || 6.90{17.55|31.65|42.45(63.45/76.80|86.30|| 8.10/20.40(29.30{40.65|58.25|75.65|84.00
KW/F 6.90|17.55|31.65|42.45|63.45|76.80(86.30{| 8.10|/20.40|29.30/40.65(58.25|75.65|84.00
INT 5.90|12.20|22.40|34.95|57.20{73.50|86.45/|122.80|36.10|44.60|54.45|72.45|84.50|89.85
Puri & Sen 4.45112.05|23.80(37.35(61.05|76.60{88.00{/14.75|30.65|39.00{49.35|69.85|83.75|89.60
Puri & Sen + INT || 3.80{10.20|19.85|32.95(55.60{72.40|86.00||18.65|33.50|42.60{51.95|70.35|83.20|89.25
Koch 3.45]12.15|24.25|39.35|63.85|78.35|88.95|| 7.95|24.10|32.55(42.35|60.10|75.20|82.45
large design (4*6)

parametric 2.45| 4.60|10.65|15.30|28.45(42.05|57.55/|30.65|35.85|39.80(45.95|59.90|71.25|76.65
parametric HF-adj || 2.25| 4.45|10.60|15.00(28.50{42.05|57.50{|29.90|34.80|39.40{45.65|59.70|71.05|76.55
van der Waerden || 5.40{10.50|17.65|26.60(40.60|54.45|68.25|| 5.25|10.95|18.00{23.25|40.30{52.95|65.55
KW/F 5.25(10.35]17.80{26.60|40.60|54.60(68.15|| 5.50|{10.55|17.80|23.45|40.10{52.80|65.75
INT 2.75| 5.65|10.80(16.00{29.75|43.80{59.05|24.70|29.65|36.00{42.05|57.70|69.10|76.80
Puri & Sen 2.50| 6.00{11.30|17.70|31.35(45.60{61.30(|13.55|20.10|26.45|33.75(51.05|62.90|74.10
Puri & Sen + INT || 2.00| 4.60|10.05/15.05(28.50142.70|58.50||18.90(|26.75|33.15|40.35|56.25|67.70|75.90
Koch 1.35| 5.80|11.55|17.65|32.15|48.30{63.80|| 4.35|13.25|21.65(27.50|43.75|55.95|66.35
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2.3.1.6 exponential distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 11.15]22.65|36.95(47.35|69.70{82.90|92.60|/13.80|29.50{44.65|60.20|81.70|93.35|97.85
parametric HF-adj || 9.80|21.10{35.90{46.80(69.40|82.70{92.50|(12.70|28.65|43.85(59.10|81.35(93.20|97.85
van der Waerden 8.65(16.55/23.55|30.80|48.45|60.05|75.00/{10.30|21.00{30.80|41.30(58.00|75.00|84.85
KW/F 8.65(16.55/23.55(30.80|48.45|60.05|75.00/{10.30|21.00{30.80|41.30(58.00|75.00|84.85
INT 12.25(22.90|33.65|43.10{63.10(77.80|88.20||14.70|27.65|42.40|54.95|75.65|88.85(95.55
Puri & Sen 9.55|19.75|30.40{39.20(59.75|73.70|85.45(|11.40(25.30|38.90|50.30|70.95(85.90|93.80
Puri & Sen + INT || 9.95|21.15|32.40{42.10(62.60|77.35|88.05|[11.05|25.75|41.30{53.85|75.35|88.60|95.55
Koch 6.65|19.95(32.00{41.15(63.80|78.20|88.80| 8.50(25.00|39.45|55.55|77.05(89.90|96.15
large design (4*6)

parametric 25.05(57.30|82.55|94.20|99.85(100.0/100.0{25.25|56.85(82.45|93.55|99.65{100.0{100.0
parametric HF-adj (|20.80(53.95/80.95|93.85{99.75(100.0/100.0|121.85|54.10{81.30/92.90|99.65|100.0|100.0
van der Waerden |{16.75|41.05|64.75|81.10(96.10|99.75{99.85|(16.25|41.75|64.55|79.85|95.50(99.50|99.85
KW/F 16.70(41.35|64.80|80.80{96.10{99.65|99.85||16.55|41.85(64.10|79.00|95.40|99.50{99.85
INT 25.70(53.05|77.05|89.30|98.90{99.95|100.0|24.50|53.15|77.85|89.30|98.70{100.0{ 100.0
Puri & Sen 19.25(48.30|72.45|86.70]97.95({99.90/100.0{/19.25|48.50(72.40|86.95|97.80{99.80{100.0
Puri & Sen + INT |{20.35|51.10|76.05|89.05(98.75|99.95|100.0{/19.65(51.00|76.70|89.00|98.55({100.0/100.0
Koch 8.15(40.35/70.25|87.80|98.50{100.0|100.0|| 8.65|40.05|71.70|86.90(98.60|100.0{100.0
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2.3.1.7 exponential distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 11.20{22.25|36.60(46.40|68.30{81.60|91.65|{13.95|28.85|44.20|58.60(81.10|92.60|97.60
parametric HF-adj || 9.40|20.85|35.25|45.55(67.80|81.50{91.65({12.30|27.50|43.05|57.55|80.70(92.50|97.65
van der Waerden |{10.35|18.75|28.40|33.05(52.45|67.95|80.35(|11.40{24.40|33.50|44.80|64.60(81.25/89.80
KW/F 10.35(18.55|28.45|33.00{52.50(67.95|80.20||11.55|24.45|33.45|44.75|64.45|81.15|89.65
INT 12.05(22.90|34.70{42.90|65.20(79.35|89.50(|14.00{29.50(42.70|56.50|76.35|90.00{96.45
Puri & Sen 9.55|19.60{30.45|37.05(57.00|72.55|84.50(|10.95|24.80|37.15|48.70{69.10(85.15/93.30
Puri & Sen + INT |{10.00|21.15|33.05|41.70(64.60|78.95|89.25|(11.50|27.65|41.20|55.20|75.95|89.70|96.45
Koch 6.95/19.20{31.25|40.30(62.90|76.15|88.60|| 8.45(25.10|39.65|52.70|74.80(89.05/95.80
large design (4*6)
parametric 24.65(55.70|81.55|93.30{99.70{100.0|100.0|24.55|56.20{81.55|92.80|99.45|100.0{100.0
parametric HF-adj (|20.10{52.00(79.90|92.80{99.50{100.0/100.0{121.15|53.05{79.75|91.90|99.35{100.0{100.0
van der Waerden ||18.45|46.30/69.40|85.30({97.10|99.90|100.0(|18.35(46.55|69.80|84.40|96.80({99.80/100.0
KW/F 18.40(46.05|68.65|84.90/96.90{99.90/100.0||18.15|45.95(69.20|83.95|96.50{99.80{100.0
INT 26.85(54.80(|79.35/90.95|98.95(100.0/100.0{125.90|55.00{79.60|91.35|99.00{100.0{100.0
Puri & Sen 20.00(47.35|70.60|85.40|97.45(99.95/100.0{/19.70|46.80{70.55|85.10|97.45|99.85|100.0
Puri & Sen + INT |21.65|53.00|78.25/90.50{98.95|100.0|100.0{|21.15{52.20|78.35]|90.85|98.90({100.0/100.0
Koch 8.10(38.40|67.95|86.55|98.25{100.0|100.0|| 8.15|38.05|70.00|85.85(98.10|100.0{100.0
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2.3.1.8 uniform distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.30(25.25|39.70|49.75|73.15|87.35|94.00||16.25|33.60(49.25|63.00|85.45|94.50{98.25
parametric HF-adj |{14.25|25.40{39.60{49.60(73.35|87.40{93.95((16.95|33.35|49.45|63.00|85.50(94.45|98.25
van der Waerden 9.95|21.00{31.60{40.55(62.05|78.10|87.90(|13.15(27.60|42.10|54.10|76.05|88.45/94.10
KW/F 9.95|21.00{31.60{40.55(62.05|78.10|87.90(|13.15|27.60|42.10|54.10|76.05|88.45|94.10
INT 16.85(35.15|54.50|68.05{89.60(97.15|99.20((19.90|42.75|64.75|80.10|96.15]99.20{99.95
Puri & Sen 10.35(21.55|36.65|45.40|68.40(83.65|91.25||13.55|28.45(44.75|57.55|80.55|91.80{96.95
Puri & Sen + INT |13.25|33.20{53.70{67.25(89.30|97.10{99.15|{16.15|40.05|63.35|78.80|96.05(99.20|99.95
Koch 7.40|20.00|34.35|44.15(67.75|84.20{91.95|| 9.75|26.60|43.45|56.85|81.80(92.45|97.35
large design (4*6)

parametric 9.00|15.15]26.20{32.10(53.75|68.25|79.70|| 5.80(10.05|15.75|18.30|30.65(41.25|52.45
parametric HF-adj || 9.20(15.20|26.45|32.30{53.95(68.25|79.75|| 5.80{10.00{16.00|18.15|30.70{41.00{52.50
van der Waerden 7.30|12.80{24.40|30.85(49.50|64.45|75.50(| 3.45| 8.15|12.65|15.85|27.25|37.05|47.45
KW/F 7.20|12.60{23.80{30.15(48.50|63.35|74.05|| 3.20| 7.95|12.50|15.60|26.05|36.05|46.05
INT 11.60{24.15/41.90(55.65|79.80{91.60|97.25|| 8.95|17.25|25.95|33.40(55.80|70.55|82.90
Puri & Sen 6.60(12.70{22.80{28.60(49.15|63.80|74.80(| 4.15| 8.45/13.30|16.40|27.15(37.70|48.50
Puri & Sen + INT || 9.10|22.10|40.55|54.70{79.20|91.40|97.10{| 6.40{15.65|24.70|32.05|54.65(70.35|82.60
Koch 3.35| 9.70{19.90|26.75(46.55|62.15|74.85|| 2.25| 5.75|11.80|15.15|24.30{37.20|47.50




2. 3. l.Interaction effect AB (effects ab;=0.25%s) 120

60 80 100

absolute
4P

20

power
200

rel
190 1?0

absolute
qo 8p 190 SP

4P

20

power

rel
190 1?0 290

5

—6——  paaneric — 5 N
b pbE e T Ruri &Sen
——t-—- vander Waerden —%— Rri&SeVNT

TTTX Tt K\Wiiednen Koch



2. 3. l.Interaction effect AB (effects ab;=0.25%s) 121
2.3.1.9 uniform distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 14.30(24.20|38.80(47.10{69.55(85.35|92.30||15.40{31.30{46.55|60.50|81.95|92.75{97.70
parametric HF-adj |{14.30|24.05|39.15|46.90(69.80|85.25|92.25(|16.05(31.10|46.50|60.40|82.05(92.75|97.70
van der Waerden |{10.65|20.35|31.35/39.80(63.25|77.85|87.40(|12.35(26.95|40.70|53.10|75.70|88.40|94.60
KW/F 10.60(20.35|31.35|39.70|62.85(77.85|87.35||12.40|26.55[40.50|52.75|75.70|88.30{94.50
INT 15.65(29.80|47.00|58.80|82.45(93.60|97.80||17.15|36.60(55.20|70.05|90.50{97.35{99.30
Puri & Sen 10.25(18.85|31.70|40.45|61.80(77.50|87.55||12.15|25.45|38.75|53.05|73.75|87.90{94.50
Puri & Sen + INT |{12.30|27.80|45.70{57.80(81.90|93.55|97.75|(14.00|33.75|54.10{68.95|90.10(97.35|99.25
Koch 7.70119.15(32.80{41.45(65.45|81.00|90.20(| 8.80(23.45/39.90|53.90|77.10{90.70/96.20
large design (4*6)

parametric 9.55|14.95|25.20{32.15(52.85|67.60|78.50(| 6.40({11.00/17.20|19.95|30.85(40.95/53.90
parametric HF-adj || 9.55(15.05|25.25|32.00{52.75(67.75|78.60|| 6.60{11.20{17.10/20.00|30.60|40.85(53.95
van der Waerden 7.05|13.05(22.20|28.10(47.65|62.15|74.05|| 4.45| 7.55|13.30{16.45|26.90(36.85|46.85
KW/F 6.80|12.50{21.55|26.95(45.85|60.75|71.85|| 4.50| 7.35|12.60|15.95|25.40(34.70|44.85
INT 11.2520.85(37.10(48.10|72.10{85.95|93.85|| 8.95|16.55|25.45|31.00(52.15|65.20|77.65
Puri & Sen 6.40|11.80{19.95|24.20(43.80|55.50|68.55|| 3.85| 8.05|13.10{15.20|23.80(33.30|42.95
Puri & Sen + INT || 8.30/19.20|35.00{46.80|71.65|85.55(93.75|| 6.35(14.85|24.60(29.70|51.45|64.60|77.45
Koch 3.60| 9.95|18.80|25.15(44.50|59.20|72.05|| 2.40| 6.60|11.90|14.80|24.55(35.70|45.75




2. 3. l.Interaction effect AB (effects ab;=0.25%s) 122

equd cell counts - 373 design uneaud cdll counts - 3°3 design

100

absolute
6p qo

4P

20

power
rel
1?0 290

100

absolute
4p 6p qo 190 qo

20

power

rel
190 1?0 290

SP

——+—- vanderWaerden —%— Rri&SeVNr
---% - K\MFiedman Koch



2. 3. l.Interaction effect AB (effects ab;=0.25%s) 123
2.3.1.10 lognormal distribution - equal variances
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 18.65(35.50|51.10|64.75|84.95(94.95|98.65||21.85|46.15(62.65|80.45|93.70|98.10{99.75
parametric HF-adj |{17.60|35.20{50.85|64.60(85.00|94.90{98.65((21.90(45.20|62.65|80.45|93.80(98.05|99.75
van der Waerden |{14.15|28.05|43.10|54.30(77.15|90.10|96.15||18.25(37.65|54.40|70.35|88.90(95.80/98.90
KW/F 14.15(28.05|43.10|54.30|77.15{90.10|96.15||18.25|37.65|54.40|70.35|88.90|95.80{98.90
INT 19.55(39.25|56.65|72.90|90.25(97.60|99.40|24.30{50.70{69.60 | 85.45|96.95|99.15]99.90
Puri & Sen 15.20(36.25|53.15|68.75|88.30{96.80|99.00((19.70|47.45|66.30|82.95|95.70|99.00{99.95
Puri & Sen + INT |{16.00|37.60|55.50|71.65(89.75|97.60|99.40(|20.75(49.10|68.10|84.90|96.90(99.05/99.90
Koch 10.55(30.75|49.40|64.25|85.50{95.20|98.75||13.60{40.75[60.35|79.00|93.90|98.35{99.70
large design (4*6)
parametric 11.10{21.80|34.50(45.80|65.80{81.95|91.95|| 8.70|13.55|19.55|24.25|40.65|53.45|65.50
parametric HF-adj ({10.40({21.30|34.05|45.30{65.85(81.70/91.95|| 8.35|13.65[19.10|24.15|40.55|53.25|65.50
van der Waerden 8.00{18.00|28.55(40.10|62.35|78.25|89.35|| 4.80| 9.95|14.35/20.80(34.90|47.05|60.25
KW/F 8.10{17.45|28.50(39.80|61.75|77.45|89.10|| 4.60|10.10|14.75|20.35(34.75|46.55|59.70
INT 13.05(24.80|39.60|53.05|74.05(88.65|95.95|| 9.90|15.55(21.95|29.25|47.75|61.05|73.80
Puri & Sen 9.85|21.75|35.90{48.15(70.50|86.25|94.25|| 6.10(12.55|18.75|25.90|42.35(57.40|70.00
Puri & Sen + INT || 9.45|22.65|37.90|51.95(73.50|88.30|95.80(| 7.20{14.05|20.50|27.65|47.00{60.35|73.50
Koch 4.75(15.10|29.80{40.25|64.45|82.05|92.55|| 2.80| 9.35(15.00/20.80|38.30({51.75(65.85
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2. 3. l.Interaction effect AB (effects ab;=0.25%s) 125
2.3. 1. 11 normal distribution - equal variances - contaminated I
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 3.75| 7.80| 9.10]12.20(15.45|20.55|27.30|| 8.75(11.30|12.20|14.70|19.55|28.10|33.75
parametric HF-adj || 2.35| 6.40| 8.30|11.15(15.05|19.75|26.55|| 6.40{10.00|11.60{13.60|18.80(27.25|33.15
van der Waerden 8.65(15.15/23.75|32.45|48.95|63.15|73.40|{10.45|20.65|30.95|42.25|60.15|76.35|85.35
KW/F 8.65(15.15|23.75(32.45|48.95|63.15|73.40|{10.45|20.65|30.95|42.25|60.15|76.35|85.35
INT 8.10{12.45]16.10{21.60|29.85|42.50(51.45({10.00|16.65|21.75|26.95|38.65|54.25|62.80
Puri & Sen 6.40|11.95(16.70|23.05(32.40|45.30|55.85|| 8.55[15.60|21.60|29.50|42.05(58.40|68.30
Puri & Sen + INT || 5.80{11.10{14.90|20.90({29.30{42.15|51.20|| 8.20|15.30|20.90(25.70|37.85|53.65|62.65
Koch 5.60(15.50|25.00(35.70|53.30{70.35|80.80|| 7.25|20.85|34.00|45.40(65.10|81.85{90.00
large design (4*6)

parametric 3.50| 6.50| 6.75| 9.35(10.65|12.55|17.40| 8.65| 7.75| 6.30| 8.35| 8.75| 9.65|10.95
parametric HF-adj || 1.25| 4.15| 4.95| 8.00| 9.25|11.95|16.05|| 4.70 5.90| 4.85| 6.90| 7.65| 8.20 9.90
van der Waerden || 5.80|10.65|17.25/21.70(34.65|47.45|60.70(| 3.45| 6.60| 8.90|12.70|19.00(25.55/33.20
KW/F 5.90(10.4517.20|21.35|34.80{47.75|60.35|| 3.30| 6.50| 9.10|12.60(18.60|25.55|32.70
INT 5.25| 8.95(10.70{14.55(19.45|27.00|33.90(| 6.55| 7.45| 7.95/10.95|12.45(15.05/18.90
Puri & Sen 4.40| 8.05|10.20|14.95(20.55|29.45|36.70|| 4.05| 6.45| 7.55/10.10{12.55{16.40|19.65
Puri & Sen + INT || 4.05| 7.25| 9.80|13.65(18.80|26.55|33.55|| 4.70| 6.85| 7.40/10.65|11.70(14.85/18.60
Koch 2.65| 8.65|13.25(21.20|35.80(48.15|63.20|| 2.20| 5.15| 8.55/12.20|19.70|27.90(33.95
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2. 3. l.Interaction effect AB (effects ab;=0.25%s) 127
2.3. 1. 12 normal distribution - equal variances - contaminated I1
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 4.65| 6.70| 7.50|/10.25|12.70{13.65|17.90|| 6.65| 7.30| 8.95/10.85]|15.15|16.65|22.70
parametric HF-adj || 4.75| 6.70| 7.45/10.20{12.80|13.75|17.90{| 6.90 7.30| 8.95|10.85|15.25(16.80/22.80
van der Waerden 5.95| 7.95/10.60(14.20|23.60{27.95|35.85|| 6.00| 9.50|14.45|18.35(29.55|36.50{47.50
KW/F 5.95| 7.95/10.60(14.20|23.60{27.95|35.85|| 6.00| 9.50|14.45|18.35(29.55|36.50{47.50
INT 6.40| 9.90|13.25|18.20|27.30{33.05|42.55|| 8.25|11.35/16.30(21.50|33.10{42.10|53.45
Puri & Sen 5.15| 9.15|13.65|18.15(27.35|33.35|42.45|| 6.75(11.00|16.35/21.80|33.80(43.05|53.85
Puri & Sen + INT || 4.60| 9.10|12.65/17.20(26.60{32.30{42.05|| 6.70|10.15|15.50{20.90|32.55|41.55|53.05
Koch 3.80| 6.60| 8.45|11.85(16.45|19.25|25.85|| 3.90| 7.00| 9.85/11.95/20.90(24.10|32.55
large design (4*6)

parametric 4.60| 6.55| 7.25| 7.85| 8.55[10.20|12.55| 4.80| 5.50| 7.00| 5.60| 6.35| 7.25| 9.00
parametric HF-adj || 4.85| 6.55| 7.55| 7.95| 8.60(10.25|12.65|| 4.70| 5.65| 7.10| 5.75| 6.45| 7.30| 9.05
van der Waerden || 3.95| 6.45| 9.25/10.70(14.70|18.75{25.30(| 2.95| 5.65| 6.85| 6.95| 9.30(11.15|14.55
KW/F 3.90| 6.65| 9.05/10.90(14.50|18.75|25.25|| 2.85| 5.45| 6.70| 7.20| 9.75(11.00/14.20
INT 5.60| 8.30{10.80{12.25(15.95|20.15|27.45|| 5.15| 6.65| 8.90| 8.70{11.15({13.95/15.80
Puri & Sen 4.25| 7.85| 9.80|12.20|15.65(20.50|26.85| 3.20| 5.80| 7.60| 7.85|10.70|13.20|15.70
Puri & Sen + INT || 3.95| 7.20{10.00|11.85(15.30|19.90{27.00(| 3.10| 5.80| 8.10| 7.90|/10.60(13.30|15.35
Koch 2.50( 5.40| 7.10| 7.85| 9.45(12.60|16.70|| 1.55| 3.95| 5.50| 5.45| 7.05| 7.80{10.05
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2. 3. l.Interaction effect AB (effects ab;=0.25%s) 129
2. 3. 1. 13 normal distribution - equal variances - contaminated III
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 8.05(10.25/12.05(16.40|22.35{29.85|38.65|| 8.85|12.05|14.90|19.75(28.65|37.90|47.85
parametric HF-adj || 7.35| 9.75|11.75/16.00({21.95|29.70|38.40(| 8.55(11.90(14.60|19.55|28.35(37.65|47.40
van der Waerden 8.00(12.70|16.95(21.90|33.30{43.75|54.85|| 8.45|15.80(21.15|27.55(42.65|55.55|66.30
KW/F 8.00(12.70]16.95(21.90|33.30{43.75|54.85|| 8.45|15.80(21.15|27.55(42.65|55.55|66.30
INT 10.15{14.70|18.75|24.90(37.25|50.45|61.85|| 9.65|17.75|23.20{32.05|48.05|62.35|72.35
Puri & Sen 8.05(13.65|18.30{24.95|37.90|51.20(61.55|| 8.10{17.20|22.90|32.15(47.55]63.40|72.40
Puri & Sen + INT || 7.85|13.40|17.65|24.10(36.45|50.10{61.60|| 7.75(16.10|22.00{31.00|{47.40(61.90|72.05
Koch 5.60{11.35/15.40(20.00|30.45|40.45|51.00|| 5.20|12.90|18.85|23.90(38.25|50.60|61.65
large design (4*6)

parametric 5.85| 8.30| 7.75[10.65|15.95|17.45|23.05|| 5.95| 6.85| 7.55| 8.90({10.30|11.20{13.50
parametric HF-adj || 5.55| 7.95| 7.40{10.40|15.35|17.25|22.50|| 5.55| 6.30| 7.00| 8.60|10.10/10.65(13.20
van der Waerden || 5.20| 8.90|11.25/15.20(23.80{30.60|39.00|| 3.25| 6.15| 7.25| 9.70|13.70|15.95|21.35
KW/F 5.00| 9.00|11.95(15.05|23.55{30.40|39.50|| 3.15| 6.20| 7.45| 9.65(13.75|16.00|21.65
INT 6.30/10.05|10.90|16.95|25.65(31.40{41.35|| 5.65| 7.55| 9.30{11.20|14.95|17.30|22.45
Puri & Sen 4.35| 9.70|10.40|16.15|24.40{30.75|41.55|| 3.70| 6.10| 7.50| 9.65|14.95|16.40|22.45
Puri & Sen + INT || 4.75| 8.90|/10.10|15.80(24.75|30.65|40.80(| 3.80| 6.60| 8.75|10.55|14.40{16.55/22.00
Koch 2.30| 6.80| 9.00{11.60{19.30(24.00|31.75|| 1.75| 4.95| 6.05| 7.75|11.95|13.50{18.05
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2. 3. 2.Interaction effect AB (effects ab;=0.25%s) 131
2. 3.2. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2, 0.1)
2.3.2.1 normal distribution - equal variances
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 || 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 20.30{45.35|65.05|81.15(94.45|98.80|99.75||26.95|55.65|77.20{90.55|98.40{99.85|100.0
parametric HF-adj |{19.00{44.10{63.65|79.90|94.10{98.60(99.75||25.65|54.65|76.05|89.80(98.35/99.80|100.0
van der Waerden ||14.45/33.30|49.90|64.00{84.00/94.55|98.00|/19.85|42.85|64.20(78.25|93.35|97.90|99.50
KW/F 14.45(33.30|49.90|64.00(84.00|94.55|98.00||19.85|42.85|64.20|78.25|93.35|97.90|99.50
INT 19.80(44.05|64.55|79.85(94.40|98.55{99.70||25.75|54.20|76.55]90.00|98.40|99.80| 100.0
Puri & Sen 14.55|38.70|59.50|74.50{91.95|97.35{99.50|21.55|49.95|72.35|87.25|97.70{99.35|100.0
Puri & Sen + INT |[16.30{41.90|63.10/79.30{94.10|98.50|99.70|21.45|52.30(75.75|89.75|98.35|99.75|100.0
Koch 11.80]40.15|62.45]|80.55|95.15(98.95]99.65(|17.05|51.60|75.75|90.25|98.45|99.80| 100.0
large design (4*6)

parametric 12.75(21.10|36.40|45.45|68.70|82.05[92.15|{16.00{30.00|48.50|63.20|84.75|94.05|98.70
parametric HF-adj |[11.15]18.65/34.00|42.40|65.70(80.25|91.10{|14.35|27.35|45.20|59.80|82.80(93.05|98.45
van der Waerden || 7.00|16.35/28.40(36.70(57.30|72.10|85.75|{10.20|23.65|38.65|52.25|75.40|88.60|95.85
KW/F 7.15]16.35|28.15|36.95|57.45(72.35|85.70{|10.05|23.30|38.75|52.55|75.80|88.85|95.90
INT 11.90|20.70{36.15|44.70|68.35|81.85]|92.35|15.25|29.75|47.90|62.20|84.20| 94.20|98.65
Puri & Sen 8.55[17.65|31.85{40.10|63.60|79.30(89.25({11.05|25.50|42.90|57.60|80.40{92.10|98.05
Puri & Sen + INT || 9.60{19.05|35.10|43.70(67.60|81.65|92.25||11.90|27.35|46.75(60.95|83.75|93.90|98.65
Koch 4.45]115.15|31.95|42.30{69.10{83.90{93.70|| 5.50|23.00(43.55|60.70|85.30|95.40/99.00
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2.3.2.2 normal distribution - unequal variances (on A)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 12.85(18.35|27.75|36.65|55.75(70.80|79.35||13.95|22.25|32.55|44.65|65.30|80.25|89.80
parametric HF-adj |{12.15|17.25|26.90|35.10{54.20|69.20|78.00(|12.40(21.15|31.55|43.25|63.55(79.20|88.80
van der Waerden 9.10/18.55(28.30{38.40(58.75|73.00|82.10(|11.50(23.45|36.75|48.90|70.05(82.40|91.10
KW/F 9.10|18.55(28.30{38.40(58.75|73.00|82.10(|11.50(23.45|36.75|48.90|70.05(82.40|91.10
INT 12.35(18.75|29.40|36.90|57.70(72.60|81.55||14.05|23.60(34.55|46.95|67.40|82.45(91.55
Puri & Sen 9.85|17.30{28.05|37.20(58.25|73.85|82.65(|11.50(22.10|34.65|49.65|68.35(82.70|92.00
Puri & Sen + INT || 9.65|17.30{28.35|36.10(57.00|72.15|81.25|{10.75|21.80|32.85|46.05|66.85|82.20|91.45
Koch 7.60|16.1528.90|37.85(59.25|74.70|83.20(| 8.30(21.95|37.00|48.70|69.65|84.05|92.05
large design (4*6)

parametric 13.85(22.40|37.25|46.05|67.20(80.85|91.05|(10.15|15.45(20.10|25.60|40.30|52.75(67.55
parametric HF-adj ([11.70{19.80|34.80|42.60|64.05|78.25|89.25|| 8.80{13.30(18.25|22.40|36.85|50.00(64.75
van der Waerden || 9.20|20.20|35.05|47.45(71.40|86.05|93.60(| 6.75(14.40(22.95|30.35|46.60(62.75|76.50
KW/F 9.05|20.00{35.30{47.65|71.75|86.35|93.55|| 6.85(14.45|23.35|30.55|47.10(62.60|76.65
INT 13.30(21.20|38.45|46.40|69.45(82.40|92.90//10.25|15.60(20.80|26.50|41.80{55.90{70.30
Puri & Sen 10.10{19.55|35.85|45.20{68.50(84.10|92.50|| 7.60{13.50(21.20|25.85]|42.90|57.95|71.55
Puri & Sen + INT |{10.15|19.70{37.20{45.40(68.85|82.10{92.50(| 7.70(13.95|19.65|25.50|41.45|55.40|69.85
Koch 4.95(16.85|35.05(46.30|72.60(86.20|95.30|| 2.95|10.95(18.50|24.45|42.15|57.90(72.25
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2.3.2.3 normal distribution - unequal variances (on B)
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 18.70(35.95|55.20|70.75|88.05(96.35|98.80|(22.45|45.55(67.15|81.75|95.40|99.30{99.85
parametric HF-adj |{16.10|31.75|50.30{66.15|85.60|94.90{98.55((19.45|41.25|62.65|78.65|93.85|98.85|99.85
van der Waerden |{11.50|25.70|41.60|56.90(77.55|90.80|96.05(|16.50{36.65|54.75|70.85|89.55(96.50/98.90
KW/F 11.50{25.70141.60(56.90|77.5590.80|96.05|{16.50|36.65|54.75|70.85|89.55|96.50{98.90
INT 18.75(37.80|57.90|74.00{90.70(97.35|99.25||23.20|48.20(69.75|85.40|96.60|99.65[99.95
Puri & Sen 14.90(38.85|60.35|79.20|94.70{98.85|99.80(|20.70{49.00(73.90|89.05|97.85{99.90{100.0
Puri & Sen + INT |{14.85|35.50{56.65|73.00{90.40|97.20{99.20{[20.00 |46.00|68.40{84.90|96.55(99.65|99.95
Koch 10.55(35.65|60.55|77.55|93.45(98.70|99.65||14.85|48.55(74.90|87.60|97.70|99.65(99.95
large design (4*6)

parametric 14.95(21.65|29.00|37.65|55.35(70.00|80.60((17.95|27.15(39.15|49.70|71.80|85.85{93.40
parametric HF-adj || 9.40(14.55|20.85|26.60{43.55(58.15|70.30//10.95|17.40{27.05|38.00|59.85|77.45|88.40
van der Waerden || 9.80|16.65|26.40|34.10(56.05|70.70|82.95(/10.80(23.15|36.25|50.05|75.25(88.30/95.40
KW/F 9.35|17.10{26.90|35.10(57.30|72.00|84.55({10.80(23.35|37.65|51.15|76.40|89.20|95.95
INT 14.50(21.20|30.80{38.80{59.50(72.85|84.30||17.05|28.25(40.25|51.65|76.00|89.55(95.85
Puri & Sen 10.55(18.45|29.65|37.75|60.90(76.35|87.30(|13.60|25.75(39.55|53.95|78.65|91.80(97.45
Puri & Sen + INT |{11.80(19.65|29.70|37.75|58.55|72.25|83.75||14.40(25.60|38.80|50.60|75.40(89.25|95.70
Koch 4.90(20.45|40.20|56.65|81.80{93.30|98.10|| 6.25{30.10{54.00|72.90|94.30|98.95/100.0
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2.3.2.4 normal distribution - unequal variances (on A and B)

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 22.40(42.55|61.65|76.85]93.55(98.70(99.75|(26.10|50.45|73.55|88.70|97.90{99.60|100.0
parametric HF-adj {22.25|40.95|60.05|75.85(92.80|98.60|99.70(|24.90{49.20|71.75|87.85|97.40{99.45/100.0
van der Waerden |{18.10|41.55|63.50|78.15(94.25|98.90|99.65(|26.00{53.65|75.05|89.35|98.65(99.50/100.0
KW/F 18.10(41.55|63.50|78.15|94.25(98.90|99.65||26.00|53.65|75.05|89.35|98.65|99.50{100.0
INT 21.65(43.15|63.30|78.70|94.50{98.90(99.80||27.65|52.30{76.25|90.05|98.30{99.70|100.0
Puri & Sen 18.25(40.00|63.10{79.20|94.45{99.05|99.95||24.55|51.00{76.05|90.95|98.40{99.75|100.0
Puri & Sen + INT ||18.60(41.25|62.10|77.80{94.20|98.85|99.75||123.40(50.45|75.25|89.50{98.15(99.65/100.0
Koch 14.40(39.85|64.25|78.65|95.00{99.10|99.75||17.90{50.70|74.75|89.15|98.45|99.60|100.0
large design (4*6)
parametric 16.95(22.50|29.25|37.25|53.35(68.50|78.95||13.75|24.60(35.05|49.65|70.20|85.25(93.55
parametric HF-adj ({10.60(15.55|20.45|27.10{42.60(56.15|68.90||11.75|22.40(32.15|45.90|66.95|83.20{92.55
van der Waerden |{10.40|21.35|34.10{46.20(70.65|84.45(93.95((11.20(26.75|42.50|57.65|79.55(91.70|97.75
KW/F 10.25(21.25|34.85|47.75|72.20(85.45|94.55(|10.90|26.75[42.65|57.25|79.10{91.80{97.60
INT 15.95(22.25|31.50(42.70|62.15|77.65|87.95||13.95|25.40(37.85|52.00|73.05|87.85(94.45
Puri & Sen 11.45{20.10|33.15(43.95|67.60{83.25|92.05|{10.50|23.55|38.85|52.00|73.90|88.50{95.80
Puri & Sen + INT |{13.10|20.50|29.75|41.60(61.55|77.10|87.40(|11.05(23.35|36.00|51.05|72.40(87.50|94.20
Koch 5.70{22.40143.05|59.80|84.65|94.65|98.50|| 4.35|18.95|34.20(49.10(73.00|88.20{95.95
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2.3.2.5 normal distribution - unequal variances (on A) - pairing
small n; ~ small s; small n; ~ large s;
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 10.30{27.50|44.10|62.20|86.45|96.65|99.25||35.25|51.40|64.15|77.75]91.05|96.55|98.75
parametric HF-adj || 9.40{26.20|42.50/60.35(85.40196.30|99.20|(33.80|50.55(63.15|76.65|90.45|96.30|98.70
van der Waerden |{10.35]33.35|52.10/67.55(88.10196.15|98.85|(14.45|32.70(50.55|66.40|87.50|94.40|98.30
KW/F 10.35(33.35|52.10|67.55|88.10|96.15|98.85||14.45|32.70|50.55|66.40|87.50|94.40|98.30
INT 11.10(28.70|44.65|62.45|86.90|96.95|99.45|(29.5549.55|63.65|77.55|91.55|97.40{98.90
Puri & Sen 8.60(26.10]45.40{62.70|86.70|96.60(99.45((20.20|41.40|58.50|72.90|89.95(96.35|98.65
Puri & Sen + INT || 6.90|24.70|42.00|60.30(85.60{96.65|99.30/|22.75|45.35|60.05|74.65|90.55|96.60|98.75
Koch 6.15]30.45(51.70|71.00|92.35(98.25[99.85(|13.45|36.95|53.50|69.85|87.95|94.55|98.20
large design (4*6)

parametric 4.30| 8.05|16.55|24.30{43.35|61.00|77.20/|32.55|38.15|46.95|52.90{69.45|81.15|88.35
parametric HF-adj || 3.45| 7.20|14.60|22.30({40.00|57.65|74.45||29.40|35.35|43.65(50.15|66.65|79.05|87.05
van der Waerden || 6.45(15.10|25.05/36.10{56.20|72.25|86.00|| 6.75|14.15(24.80{34.00|54.15|70.50|83.40
KW/F 6.30|15.05|25.50|36.60|56.50(72.55|85.95|| 6.55|14.15|24.50(34.55|54.35|70.75|82.85
INT 4.30| 8.65|17.35|24.80(44.15|62.30|78.75||25.70|32.30(43.65|50.15|67.80{80.50|88.15
Puri & Sen 4.25| 8.90|16.85|25.35[44.50{62.50{79.05|/14.8023.45|34.70(42.75|61.50|75.30|85.50
Puri & Sen + INT || 3.10| 7.95|15.65|23.35({42.90{61.20|78.00/|19.60|29.85|41.00(48.35|66.15|79.15|87.55
Koch 2.00| 7.55|18.00|28.30/53.95(72.10|88.00(| 5.50|16.50|27.70|37.50(58.00|73.05|84.40
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2.3.2.6 exponential distribution

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 16.40(34.80|55.45|72.15]90.50{97.10|99.45||19.40|47.50|71.80|85.10|96.40{99.40{99.90
parametric HF-adj |{14.10|32.15|52.90|70.05(89.75|96.65{99.30|{15.90(43.65|69.00|83.60|96.10(99.25|99.85
van der Waerden |{12.05|26.30{40.15|54.70(75.50|87.90{94.20{15.90|35.45|52.70{67.50|87.85(95.05|98.75
KW/F 12.05(26.30|40.15|54.70|75.50(87.90|94.20||15.90|35.45(52.70|67.50|87.85|95.05(98.75
INT 18.80(35.90|54.35|69.75|88.65(96.10/99.10||21.80|46.55(67.95|82.20|96.15{99.10{99.90
Puri & Sen 14.30(30.75|49.00|64.20|85.55(93.85|98.35||17.65|42.35(62.75|77.05|93.80{98.55[99.60
Puri & Sen + INT ||15.65|33.15|53.50|68.55|88.45|95.95|99.10||18.45|44.40|66.45|81.70|96.00{99.10/99.90
Koch 10.05(32.90|55.80{71.95]90.65(97.65|99.40||13.60|45.80(70.20|84.05|97.35|99.45(99.95
large design (4*6)
parametric 33.30|72.65|93.55|98.80(100.0|100.0|100.0(|32.80(72.65|92.75|98.70{100.0{100.0|100.0
parametric HF-adj (|26.30{66.40(91.80|98.25{100.0{100.0/100.0{25.70|67.25{91.05|98.15|100.0{100.0{100.0
van der Waerden |{25.60(58.30|82.80/93.50{99.80|100.0|100.0{|24.45{59.25|82.20|93.75|99.65(100.0/100.0
KW/F 25.35(58.45|82.70|93.35]99.75(100.0/100.0{124.20|58.90{82.50|93.60|99.60{100.0{ 100.0
INT 34.65|69.00{91.15|98.30(99.85|100.0|100.0(|35.05(70.55|90.05|98.30{99.95(100.0/100.0
Puri & Sen 27.95(63.80|86.90|96.75]99.80{100.0/100.0{127.80|63.70{86.05|96.95|99.95{100.0{100.0
Puri & Sen + INT {{30.30|66.90|90.70|98.25(99.85|100.0|100.0{|29.65|68.00(89.25]|98.15|99.95(100.0/100.0
Koch 11.75]58.35/89.25(97.60|100.0{100.0|100.0|{12.55|57.75|88.20{98.15(100.0|100.0{ 100.0
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2.3.2.7 exponential distribution - discrete values

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 15.35(32.65|54.35|69.55(89.00|96.60|99.25|(17.70|44.25|68.65|82.85(95.70{99.30(99.80
parametric HF-adj |{13.05|30.35|52.30|67.60|88.25[95.75(98.95|(14.85|41.05]|65.75|81.60{95.15{99.20(99.70
van der Waerden |{13.65|27.75|45.50{58.90{81.90{91.75(97.05|{17.20|38.95{59.45|73.30{91.10{97.20|99.45
KW/F 13.70(27.70|45.65|58.60{81.7591.65|96.95|(17.10|39.10|59.25|73.20{90.95|97.20{99.40
INT 17.40(32.20(52.55|67.90{87.60|95.60|99.05|(21.05|45.60|65.80|80.70|94.75|98.80(99.80
Puri & Sen 12.90(27.20(45.35|59.40{81.90{91.55]96.95||16.00|38.40|58.05|72.05|90.85|97.15(99.30
Puri & Sen + INT |{13.90|30.40|50.95|66.95|87.25]95.30{99.05|(17.60|43.05|64.10{80.05|94.70|98.65(99.80
Koch 9.65|29.90|52.50{68.20|88.85[96.60(98.95/(10.90|41.15|66.85|81.30{95.45(99.00/99.85
large design (4*6)
parametric 32.45|69.15192.60|98.35/100.0{100.0{100.0/{31.30|70.30|91.60{98.65|100.0{100.0{100.0
parametric HF-adj ([25.50(63.45/90.50|97.75|100.0|100.0|100.0|124.30/63.90(89.80(|97.75|100.0{100.0({100.0
van der Waerden |{27.65|63.15|86.15/96.10]99.95/100.0{100.0|[25.20|63.60|85.50{96.45]99.95/100.0(100.0
KW/F 27.75(63.20|85.75|96.15199.90|100.0|100.0}{25.05|63.60|85.00|96.55]99.90{100.0{100.0
INT 34.65|69.85|91.15|98.30{100.0{100.0{100.0/{34.15|69.85|90.55|98.10{99.95|100.0(100.0
Puri & Sen 26.15(60.90|84.00|95.60{99.75|100.0|100.0}(25.75|61.20|83.30|95.80{99.80{100.0{100.0
Puri & Sen + INT |{29.40|67.85|90.50|98.15|100.0{100.0{100.0|[28.60|67.70|89.75{98.05]99.95/100.0({100.0
Koch 10.50(54.80(85.20|96.60{99.95|100.0|100.0||11.05|54.60|85.05|97.05|100.0{100.0{100.0
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2.3.2.8 uniform distribution
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 20.00(43.75|62.35|78.50/94.10{98.55|99.65|(27.50|55.35(76.00|88.85|98.15{99.70{100.0
parametric HF-adj |{19.15|42.55|60.80|77.50{93.45|98.50|99.55(|126.70(54.40|75.25|87.85|98.10{99.60|100.0
van der Waerden |{16.70|40.95|61.00|74.15(91.25|97.50{99.15|[25.50(52.65|74.55|87.25|97.05(99.25|99.85
KW/F 16.70({40.95|61.00|74.15|91.25(97.50|99.15||25.50|52.65|74.55|87.25|97.05|99.25(99.85
INT 26.50(57.85|79.35/92.10|98.85(100.0/100.0{33.95|69.70{88.25|96.50|99.80{100.0{100.0
Puri & Sen 15.55(39.25|57.50{72.95|91.15(97.00|99.30||21.70|48.75|70.50|84.60|96.35|99.05(99.95
Puri & Sen + INT |{21.90|56.00|78.20/91.60{98.80|100.0|100.0{|29.50(67.8087.35|96.35|99.80({100.0/100.0
Koch 12.85(41.55|63.05|79.30{95.00{98.90|99.65||18.55|52.90(75.60|89.15|98.35|99.85|100.0
large design (4*6)

parametric 12.15(21.15|35.35|43.50{67.35(82.20|91.00||15.45|29.00{46.75|60.75|82.90|94.15|98.50
parametric HF-adj [|11.20{19.75|32.60|40.40|64.10{80.45/90.20||13.55|26.75{43.75|57.90|81.25{93.10{98.30
van der Waerden |{10.00|20.80|36.05|47.35(70.80|84.20|93.60(|13.40{30.00(49.45|64.15|87.10{95.65|98.90
KW/F 9.80|20.50{36.05|46.85(70.35|83.85|93.45(|13.50(30.35|49.30|64.05|86.75(95.50/98.90
INT 16.65(34.85|55.25|71.60{91.15({97.35/99.80||21.15|45.80{69.10|85.00|97.40{99.70{100.0
Puri & Sen 8.60(18.20131.50(39.60|61.85|77.95|87.85||11.40|25.75|42.20|55.95|78.75|91.05|97.35
Puri & Sen + INT ||13.25|32.30|54.10|70.40{90.80|97.30|99.70(/16.80{42.70|67.90|84.10{97.30{99.65|100.0
Koch 4.35(15.15|31.55|43.05|69.15(84.10|93.70|| 5.55|21.70{43.30|60.45|84.65|95.40{99.00
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2.3.2.9 uniform distribution - discrete values
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 19.70(41.50|59.55|74.8591.60(97.30|99.45||25.80|50.85(71.05|85.05|96.60|99.20{99.95
parametric HF-adj {19.30|40.65|58.45|74.20(91.10|97.15{99.35|[24.55|50.30|70.10|84.40|96.55(99.20|99.95
van der Waerden |{17.35|39.15|57.85|72.00{90.80|97.05{99.15|[23.45|49.40|70.25|83.25|96.15(98.90|99.85
KW/F 17.25(39.25|57.60{71.95/90.80{97.00|99.15||23.30{49.25|70.15|83.25|96.10|98.90{99.85
INT 22.40(49.40|69.85|85.15]96.70{99.25|99.95||27.85|58.20(78.70|91.65|98.85|99.85|100.0
Puri & Sen 14.50(34.10|50.60|66.75|85.00{93.05|97.90||18.80{43.65(61.95|77.10|93.00|97.55(99.55
Puri & Sen + INT ||18.60|47.65|68.45|84.60(96.55|99.25|99.95||23.75(56.10|78.00|91.10{98.80{99.85/100.0
Koch 12.30(38.05|58.25|74.15|91.75(97.60|99.30||16.15|46.95(69.50|84.75|96.65|99.35(99.85
large design (4*6)

parametric 12.10(21.45|34.20|43.25|65.50{80.20|89.55||14.75|27.75|43.50|58.85|80.20{92.05|98.00
parametric HF-adj ({10.90{19.75|32.35|41.20|63.40(78.80|88.45||12.90|26.25(40.95|56.40|78.55|90.75(97.45
van der Waerden |{10.00|20.10{32.30{42.20(66.20|79.80{89.90|11.25|27.60|42.35|57.65|80.80(92.05|98.05
KW/F 9.50/19.50{31.25|41.20(65.00|78.70{89.05([11.05|26.90|41.30|56.75|80.00(91.50|97.65
INT 15.25(30.20|48.20|62.05|84.20{93.70|98.05||16.30|35.80(56.65|73.85|91.90{97.85{99.70
Puri & Sen 8.80(16.20|26.90(34.40|54.50{69.95|81.55|| 9.70|21.70|35.20|49.35(71.00|85.05|94.40
Puri & Sen + INT |12.30|27.95|46.75|60.80(83.80|93.60|98.05(|13.20(33.8055.75|72.95|91.55(97.70/99.70
Koch 4.30(14.60|28.35|38.50|63.80(78.65|89.05|| 5.00{20.05(36.90|54.65|78.45|91.35({97.85
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2.3.2.10 lognormal distribution - equal variances

equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 29.90(58.30|77.80{90.20|98.50{99.70|100.0|36.40|70.75|88.60|96.50|99.80{100.0{ 100.0
parametric HF-adj |{28.15|56.80|77.10|89.70(98.45|99.70|100.0{|35.30{69.20|87.60|96.30{99.75(100.0/100.0
van der Waerden |{20.60(46.15|68.75|83.35(95.65|99.70|99.85(|31.85(61.55|82.60|92.95|99.35({100.0/100.0
KW/F 20.60(46.15|68.75|83.35]/95.65(99.70(99.85||31.85|61.55(82.60|92.95|99.35{100.0{100.0
INT 31.65|64.30(83.45]94.10(99.15|99.95|100.0(|39.45(76.10|92.15|98.50{99.90{100.0/100.0
Puri & Sen 25.35(56.90|78.25|91.95|98.70{99.90|100.0{32.90|70.40{89.95|97.80|99.85{100.0{100.0
Puri & Sen + INT |27.35|62.05|82.10{93.85(99.15|99.95|100.0(|34.45(74.20|91.45|98.45|99.90(100.0/100.0
Koch 18.90(54.65|79.80|92.15|98.80{99.90|100.0{25.50{69.80{90.00|97.10|99.85|100.0{100.0
large design (4*6)
parametric 15.55(30.35|49.00{59.75|81.85(92.70|97.90||11.30|18.85(26.45|35.50|51.40|67.65|80.65
parametric HF-adj ||13.75(27.40(46.20|56.75|79.30{90.95|97.20|| 9.55|15.90(24.25|32.90|48.40|64.65|78.30
van der Waerden |{11.30|25.50|44.75|55.30(78.50|91.40|96.90(| 5.15(12.25|20.70|30.05|47.35(63.00|77.80
KW/F 11.15]25.65|44.45(56.00|78.55{91.70|96.95|| 5.15|12.20{20.20|30.25|47.50|63.55|77.75
INT 16.90(34.65|55.75|67.70|87.95(96.60|99.35||11.60|21.30(29.75|42.05|59.95|77.15|88.15
Puri & Sen 12.55(29.75|50.75|62.25|83.70{94.10|98.75|| 8.30{17.20(26.15|38.50|55.70|72.25|83.60
Puri & Sen + INT |{13.45|32.35|53.75|66.65|87.55|96.25(99.35|| 8.40(19.15|28.60|40.40|58.85(76.55|87.65
Koch 5.45|24.55/46.25|61.15|85.35{95.15|98.90|| 3.15|12.45|22.80|35.60(56.20|73.10|86.45
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2. 3. 2. 11 normal distribution - equal variances - contaminated I
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 6.15/10.70{13.85|18.40(23.95|29.00|39.55(|13.05(15.75|19.85|21.75|30.05(39.60|50.90
parametric HF-adj || 4.40| 8.20{11.10{16.00(21.95|27.75{37.95|(11.00(12.55|17.45|19.35|28.50(37.60|48.75
van der Waerden |{11.60(25.85|41.95/53.80(75.20|90.10|94.25|15.15|33.65|54.50|67.50|86.60(96.00|98.70
KW/F 11.60{25.85]41.95(53.80|75.20{90.10|94.25|{15.15|33.65|54.50{67.50|86.60|96.00|98.70
INT 10.10{18.20|25.60|34.60|46.95(62.00|73.30||14.50|22.55(34.70|41.90|58.80|73.85|83.55
Puri & Sen 8.60(17.60/26.20(35.20|51.25|65.95|77.70||11.80|21.05|35.85|43.70(64.15|78.30{87.80
Puri & Sen + INT || 8.05|16.65|24.40|33.55(46.20{61.45|73.05||11.20|20.60|33.70{40.75|58.15|73.65|83.45
Koch 10.10(28.70|47.65|62.00|84.95(94.25|98.20|(13.30{37.60(60.00|74.90|93.00|98.30{99.55
large design (4*6)

parametric 3.90| 7.30| 8.25|10.00{13.50|17.50{22.00( 9.90| 8.60| 7.80| 7.80|/10.80(11.80|13.75
parametric HF-adj || 1.15| 4.15| 5.70| 7.60|11.05|14.65]|18.65|| 5.40 6.00| 5.50| 6.00| 9.10|10.20|11.55
van der Waerden || 7.00{13.30|22.40/31.60(50.75/63.95|79.30|| 5.00| 8.15(12.45|15.40|26.55|35.15|47.00
KW/F 6.90|13.30{22.25|31.70(50.25|64.00|79.55|| 5.05| 8.40/12.10|15.50|26.45(35.50|47.20
INT 6.75|10.65|13.60{17.00(24.70|35.25|44.90|| 8.05| 9.90| 9.85/10.60|16.10(19.75|25.35
Puri & Sen 5.55|10.05/14.40|18.10(27.85|37.75|48.95|| 6.00| 8.65| 9.60(10.45/16.85(21.10|26.95
Puri & Sen + INT || 5.10| 9.15|12.70|16.35(23.95|34.75|44.50|| 6.25| 8.65| 9.30{10.00|15.50(19.25|24.95
Koch 3.40|12.25/20.40|32.95(53.45|70.35|84.05|| 2.75| 7.20|12.45|17.70|29.85|43.05|55.05
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2. 3. 2. 12 normal distribution - equal variances - contaminated II
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 5.00| 6.00| 9.15[10.30|14.00{17.75|21.95|| 6.15| 8.25/11.30|10.90({16.90|21.80{26.90
parametric HF-adj || 5.25| 6.25| 9.20{10.60{13.95|17.85|21.50(| 6.25| 8.20/11.30|/10.90{17.00({21.70|26.80
van der Waerden || 6.35|11.25|17.70|24.10{36.35|47.15|59.10{| 7.80{13.25|24.80|29.45|46.05(61.95|71.80
KW/F 6.35/11.25(17.70|24.10|36.35(47.15(59.10{| 7.80|13.25|24.80|29.45(46.05|61.95|71.80
INT 7.70111.05|18.85|23.30|34.10{44.10{57.70]| 9.90|13.75|23.15|28.80{42.90|58.30|69.15
Puri & Sen 6.30/10.60{18.45|24.35(35.80|46.70|59.65|| 8.35(13.50|23.65|29.90|45.45(61.15|72.50
Puri & Sen + INT || 5.75|10.35|17.65|22.70(33.35|43.90{57.30|| 7.55(12.70|21.80{27.60|42.25|57.95|68.85
Koch 3.85| 7.10{12.90|16.45/25.30({31.90{42.60(| 4.00| 8.95|15.95/18.60({31.00{42.90|51.40
large design (4*6)

parametric 5.45| 5.65| 7.65| 7.75| 8.45|11.95|13.35|| 4.80| 5.55| 6.10| 7.10| 7.90| 8.00| 8.95
parametric HF-adj || 5.50( 5.70| 7.50| 7.85| 8.50{11.70|13.25|| 4.75| 5.65| 6.15| 7.00| 7.80| 7.90| 8.80
van der Waerden || 4.85| 8.35|11.15/14.00{19.20{26.55|35.45|| 3.50| 5.85| 7.10{ 9.40|11.40|16.00|19.65
KW/F 4.80| 8.50|11.30{14.35|19.65|26.85|35.70|| 3.55| 5.80| 7.10| 9.20|11.45|15.95(20.05
INT 6.75| 8.85/11.85]13.85(19.95|27.00{32.55|| 5.85| 7.85| 9.15/10.55|13.75(15.80|19.05
Puri & Sen 5.10| 8.05/11.30{13.75(19.55|26.90|33.75|| 4.55| 6.65| 8.05/10.35/13.20(16.30|19.35
Puri & Sen+ INT || 5.05| 7.70|10.95/13.10{19.10{26.55|32.25|| 4.10| 6.75| 8.45| 9.60|13.15|15.10|18.55
Koch 2.30( 5.40| 6.90| 9.80|11.40(17.50|20.85|| 1.60| 4.00| 5.65| 7.45| 9.45|11.25(12.85
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2. 3. 2. 13 normal distribution - equal variances - contaminated III
equal cell counts unequal cell counts
method 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
small design (3*3)
parametric 7.50/10.30{13.10{18.90(25.40|34.10|42.75|| 8.25(13.55|17.65|23.30|32.50{42.60|53.60
parametric HF-adj || 7.00|10.00|12.75|18.40(24.90|33.55|42.40|| 7.55(13.45|17.35|22.70|31.80(42.35|53.15
van der Waerden |{10.20|18.50|28.05|38.05(54.60|69.05|81.90(|11.05{22.60(37.00|50.20|67.95(83.40|91.70
KW/F 10.20(18.50|28.05|38.05|54.60{69.05|81.90|11.05|22.60{37.00|50.20|67.95|83.40{91.70
INT 10.10{16.85|24.40|32.10{45.55(59.85|71.60||11.40{20.90(30.55|41.40|57.90|73.25|83.85
Puri & Sen 8.60(15.70123.60(31.55|45.95|59.75|72.35|| 9.70|19.95|29.50|40.55|58.55|72.75|84.45
Puri & Sen + INT || 8.15|15.25|23.05|30.75(44.70|59.35|71.35|| 8.60{19.15|29.35|40.50|57.05(73.00/83.70
Koch 6.35|14.10|23.15|32.55(47.50|60.95|74.15|| 6.35(17.00|29.30{39.70|57.70(72.90|85.95
large design (4*6)

parametric 5.60 8.05| 8.60{11.55|16.15/18.45(24.55|| 6.00| 7.40| 7.95| 7.90({10.90|11.30|14.70
parametric HF-adj || 5.30| 7.30| 8.15[11.40|15.45|17.85]|23.75|| 5.35| 6.75| 7.10| 7.50/10.75|11.00(14.25
van der Waerden || 5.25(10.95|14.45/19.95(32.50{42.45|53.10|| 4.00| 8.85| 9.15[11.65|18.05|22.00|28.45
KW/F 5.40{10.95/14.45(19.90|32.50{42.50|53.90|| 3.75| 8.80| 9.00|11.30(17.95|22.20{28.90
INT 6.00|11.15]12.45|17.90|29.05(33.90{46.40|| 6.10| 9.85| 9.65(12.40|17.30|19.70|27.35
Puri & Sen 4.85( 9.45|12.30{16.70|28.35(34.60|47.15|| 4.50| 8.35| 8.15/11.35|17.00|18.25(26.85
Puri & Sen + INT || 4.30| 9.65/10.90{17.00(28.20|33.50{45.70|| 4.40| 8.95| 8.75|11.75/16.55(19.30|26.95
Koch 2.00( 7.40|10.80{15.20|25.55(32.40|42.95|| 1.85| 6.05| 7.55| 8.75|14.90|17.05(23.85
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