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Abstract

This research aimed to compare the efficiency of parametric and nonparametric statistics on
central testing between population groups. The data were measured with five-level Likert-type
scales. The testing statistics included one-way ANOVA (F test), Kruskal-Wallis test (K-W test), van
der Waerden normal scores test (V-W test), and median test (M test). The conditions of problem
simulation were three distributions of population including negative skewness and leptokurtic
distribution, symmetric and platykurtic distribution, and positive skewness and leptokurtic
distribution. The populations were divided into 3, 4 and 5 groups. The sample size was allocated
to three levels; small size (n = 10), medium size (n = 25, 50), and large size (n = 100). Equal and
unequal variances were determined. All situations were hypothesized at significant levels of 0.05
and 0.01. Each situation was simulated with 10,000 replications. For efficiency of testing statistics,
the ability control type | error and the highest power of the test were taking into consideration for
each situation. The results showed that when populations were having negative skewness and
leptokurtic distribution (S, = -1, K = 4), all testing statistics were found ineffective. For population
with symmetric and platykurtic distribution (S, = 0, K = 2), the highest effectiveness of test statistics
for medium sample size was F test, while that for large sample size were F test, K-W test, and V-W
test. In addition, for population with positive skewness and leptokurtic distribution (S, = 1, K = 4),
small sample size with equal variance found F test and K-W test as highest effective testing statistics
whereas unequal variance found only F test as an effective testing statistics. For medium sample
size, the highest effective test was K-W test for equal variance and V-W test for unequal variance.
For large sample size, the highest effective tests were F test, K-W test and V-W test for equal

variance and V-W test and K-W test for unequal variance.

Keywords: central testing; type | error; power of the test; Likert scale; testing statistic
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dmTUAT Ay, Ay, A AT A, 87URN

Table 1 Ratio of means and variances

M13NITUANUDIVOY Ramberg LazAny [19] mu
AANILTLazAIAULAS Tag A, A, 988 p = 0
way o = 1 fAadewindu p wazauwUsUsIu
Wiy 6% avdaaunuan A, A, el
Mo = 4,0,1) 6 + 1 (6)
Lo = A,0,1) = ¢ )
miai’waaaLLUUf]aJvmﬂéxaﬁﬁmumm
W’]iwﬁma%%wimﬂiﬂ&juﬁ 1 fio Aadawiiu
3.5 LarANULUTUTIUWINAY 0.5 dmSudszeng
naudu q Juegifudoulvvesdmmdiuaadouay
ALLUsUTINUSENNS Faps1eit 1 edinsuas
Toyaduuuudiism 5 seiu andeilaidu round )
vo9lusunsu R
3.2 dudnegelagMuuAvuINfAIEIs 4
WA A IUIALEN (10) YuIANaNe (25, 50) uay
unkg) (100) V"qujmﬁﬁaaqquﬁa,;mﬁﬁ’mum

WnFeg WU ANaY

Number of populations Ratio of means Ratio of variances

1:1:1 1:1:1 (0.5:0.5:0.5)
(3.5:3.5:3.5) 1:1.5:2(0.5:0.75:1)

3 Groups
1:1.1:1.2 1:1:1 (0.5:0.5:0.5)
(3.5:3.85:4.2) 1:1.5:2(0.5:0.75:1)
1:1:1:1 1:1:1:1 (0.5:0.5:0.5:0.5)
(3.5:3.5:3.5:3.5) 1:1.5:1.5:2(0.5:0.75:0.75:1)

4 Groups
1:1.1:1.1:1.2 1:1:1:1 (0.5:0.5:0.5:0.5)
(3.5:3.85:3.85:4.2) 1:1.5:1.5:2(0.5:0.75:0.75:1)
1:1:1:1:1 1:1:1:1:1 (0.5:0.5:0.5:0.5:0.5)
(3.5:3.5:3.5:3.5:3.5) 1:1.5:1.5:1.5:2(0.5:0.75:0.75:0.75:1)

5 Groups
1:1.1:1.1:1.1:1.2 1:1:1:1:1 (0.5:0.5:0.5:0.5:0.5)
(3.5:3.85:3.85:3.85:4.2) 1:1.5:1.5:1.5:2(0.5:0.75:0.75:0.75:1)
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AuuUsUTIuldvindy a1u1santuANAlY
AaraLAdeulszianil 1 yndadanaaeu Lie
f288199U1ANA18 (n = 50) ASEIAULUTUTIU
wiriuwazliwiiu daifivegeuaiunsanivay
AuAaIARAeUUsEANT 1 e F test, KW test

@

waz V-W test dnsunsdliegnvuinluguaz
ANNLUTUTILWINTL fafiivageuanunsnaunu
AuAaIAAReuUsELANT 1 Ao F test, KW test,
V-W test waz M test uaz@lagsvuinlnguay
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Table 2 The probability of type I error of location difference testing statistics between population
groups having negative skewness and leptokurtic distribution classified by sample sizes,

variances, number of populations and significance levels

3 Groups 4 Groups 5 Groups
n; Variances Testing statistics
0.05 0.01 0.05 0.01 0.05 0.01
F 0.0020 0.0005 0.0000 0.0001 0.0001 | 0.0000
L K-W 0.0020 0.0005 0.0003 0.0001 0.0000 | 0.0000
equa
i V-W 0.0020 0.0004 0.0003 0.0001 0.0000 | 0.0000
10 M 0.0005 0.0000 0.0000 0.0000 | 0.0000 | 0.0000
F 0.0132 0.0036 0.0061 0.0016 | 0.0018 | 0.0004
K-W 0.0135 0.0027 0.0054 0.0008 | 0.0023 | 0.0002
unequal
V-W 0.0132 0.0024 0.0057 0.0009 | 0.0017 | 0.0003
M 0.0049 0.0014 0.0016 0.0001 0.0005 | 0.0001
F 0.0020 0.0006 0.0004 0.0000 | 0.0001 | 0.0000
L K-W 0.0022 0.0006 0.0007 0.0001 0.0001 | 0.0000
equa
i V-W 0.0024 0.0006 0.0005 0.0001 0.0001 | 0.0000
o5 M 0.0004 0.0000 0.0002 0.0000 | 0.0000 | 0.0000
F 0.0191 0.0038 0.0084 0.0020 | 0.0048 | 0.0013
K-W 0.0208 0.0034 0.0081 0.0023 | 0.0050 | 0.0015
unequal
V-W 0.0191 0.0038 0.0077 0.0021 0.0049 | 0.0013
M 0.0093 0.0009 0.0027 0.0004 | 0.0007 | 0.0001
F 0.0023 0.0007 0.0005 0.0001 0.0004 | 0.0001
L K-W 0.0020 0.0006 0.0007 0.0002 | 0.0004 | 0.0001
equa
i V-W 0.0027 0.0006 0.0006 0.0002 | 0.0004 | 0.0001
5 M 0.0000 0.0000 0.0000 0.0000 | 0.0000 | 0.0000
F 0.0279 0.0068 0.0186 0.0034 | 0.0101 | 0.0031
K-W 0.0274 0.0061 0.0183 0.0031 0.0116 | 0.0025
unequal
V-W 0.0250 0.0054 0.0159 0.0026 | 0.0090 | 0.0022
M 0.0487* | 0.0162 0.0235 0.0068 | 0.0112 | 0.0017
F 0.0064 0.0019 0.0024 0.0007 | 0.0004 | 0.0000
L K-W 0.0065 0.0013 0.0022 0.0005 | 0.0002 | 0.0000
equa
i V-W 0.0066 0.0017 0.0022 0.0005 | 0.0003 | 0.0000
0 M 0.0000 0.0000 0.0000 0.0000 | 0.0000 | 0.0000
F 0.0520* | 0.0120 | 0.0404* | 0.0090* | 0.0366 | 0.0061
K-W 0.0421* | 0.0084* | 0.0359 0.0077* | 0.0305 | 0.0054
unequal
V-W 0.0384 | 0.0086* | 0.0355 0.0063 | 0.0291 | 0.0052
M 0.3121 0.1069 0.2265 0.0981 0.1668 | 0.0742

*Ability to control the probability of type | error.
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Table 3 The power of the test of location difference testing statistics between population groups
having negative skewness and leptokurtic distribution classified by sample sizes, variances,

number of populations and significance levels

3 Groups 4 Groups 5 Groups
n; Variances | Testing statistics
0.05 0.01 0.05 0.01 0.05 0.01
F 0.3096 0.1592 0.1667 0.079 0.0925 | 0.0425
l K-W 0.3108 0.1378 0.1673 0.0714 0.0903 | 0.0375
equa
q V-W 0.311 0.1353 0.1648 0.0695 0.0912 | 0.0365
10 M 0.3498 0.1222 0.1499 0.0674 0.0853 | 0.0361
F 0.2964 0.1279 0.2189 0.0816 0.1557 | 0.0519
K-W 0.3378 0.1239 0.2509 0.0772 0.1758 | 0.0511
unequal
V-W 0.3235 0.1179 0.2395 0.0725 0.1684 | 0.0458
M 0.5353 0.1992 0.3451 0.1277 0.2326 | 0.086
F 0.8133 0.6825 0.7092 0.5769 0.619 | 0.4847
l K-W 0.8311 0.6998 0.7252 0.5944 | 0.6337 | 0.5033
equa
i V-W 0.8392 0.7148 0.7381 0.6154 0.6473 | 0.5209
95 M 0.8778 0.8072 0.7802 0.7122 0.695 | 0.6202
F 0.7305 0.5047 0.6775 0.4427 0.6151 | 0.3756
K-W 0.8482 0.6403 0.8003 0.5732 0.744 | 0.5035
unequal
V-W 0.8340 0.6136 0.7864 0.5467 0.7883 | 0.5531
M 0.9896 0.9374 0.9738 0.8671 0.7229 | 0.4754
F 0.9890 0.97700 0.9774 0.9625 0.961 | 0.9394
l K-W 0.9891 0.9814 0.9796 0.9679 0.9645 | 0.9474
equa
i V-W 0.9899 0.9845 0.9799 0.9723 0.9662 | 0.9529
- M 0.9905 0.9903 0.9816 0.981 0.9692 | 0.968
F 0.9557 0.8680 0.9389 0.8263 0.927 | 0.7956
K-W 0.9921 0.9566 0.9851 0.9443 0.9804 | 0.9259
unequal
V-W 0.9909 0.9499 0.9819 0.9302 0.9823 | 0.9228
M 0.9999** 0.9999 1.0000 0.9999 0.9758 | 0.9121
F 0.9999 0.9999 0.9998 0.9998 0.9997 | 0.9997
l K-W 0.9999 0.9999 0.9998 0.9998 0.9997 | 0.9997
equa
ik V-W 0.9999 0.9999 0.9998 0.9998 0.9997 | 0.9997
16 M 0.9999 0.9999 0.9998 0.9998 0.9997 | 0.9997
F 0.9997 0.9971 0.9994** 0.9961 0.9997 | 0.9997
K-W 0.9999** | 0.9998** 1.0000 0.9998** | 0.9997 | 0.9997
unequal
V-W 0.9999 0.9998** 1.0000 0.9997 0.9997 | 0.9997
M 0.9999 0.9999 1.0000 1.0000 0.9997 | 0.9997

**The highest power of the test.
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Table 4 The probability of type I error of location difference testing statistics between population
groups having symmetry and platykurtic distribution classified by sample sizes, variances,

number of populations and significance levels

3 Groups 4 Groups 5 Groups
n; Variances | Testing statistics
0.05 0.01 0.05 0.01 0.05 0.01
F 0.0262 0.0044 0.0166 0.0046 0.0114 0.0015
K-W 0.0245 0.0033 0.0142 0.0027 0.0088 0.0004
equal V-W 0.0254 0.0027 0.0137 0.0028 0.0089 0.0005
M 0.0131 0.0029 0.0105 0.0023 0.0057 0.0010
10 F 0.0334 0.0069 0.0354 0.0068 0.0297 0.0069
unequal K-W 0.0316 0.0050 0.0290 0.0041 0.0261 0.0047
V-W 0.0323 0.0045 0.0304 0.0036 0.0250 0.0053
M 0.0245 0.0050 0.0202 0.0038 0.0180 0.0045
F 0.0364 0.0069 0.0336 | 0.0075* | 0.0234 0.0047
K-W 0.0341 0.0061 0.0303 0.0064 0.0210 0.0041
squal V-W 0.0345 0.0062 0.0320 0.0062 0.0215 0.0042
M 0.0213 0.0030 0.0172 0.0031 0.0124 0.0022
& F 0.0462* | 0.0108* | 0.0483* | 0.0106* | 0.0447* | 0.0095*
K-W 0.0449* | 0.0093* | 0.0474* | 0.0084* | 0.0439* | 0.0073*
unequal V-W 0.0439* | 0.0091* | 0.0447* | 0.0086* | 0.0424* | 0.0077*
M 0.0551* | 0.0116* | 0.0482* | 0.0103* | 0.0387 | 0.0079*
F 0.0459* | 0.0101* | 0.0444* | 0.0094* | 0.0397 | 0.0092*
K-W 0.0453* | 0.0090* | 0.0422* | 0.0093* | 0.0404* | 0.0080*
equal V-W 0.0451* | 0.0095* | 0.0431* | 0.0088* | 0.0389 | 0.0082*
M 0.0316 0.0060 0.0285 0.0059 0.0246 0.0055
>0 F 0.0494* | 0.0095* | 0.0543* | 0.0105* | 0.0542* | 0.0124*
unequal K-W 0.0497* | 0.0090* | 0.0499* | 0.0092* | 0.0548* | 0.0107*
V-W 0.0470* | 0.0084* | 0.0513* | 0.0095* | 0.0524* | 0.0110*
M 0.1179 0.0354 0.1021 0.0288 0.0887 0.0238
F 0.0505* | 0.0105* | 0.0509* | 0.0089* | 0.0523* | 0.0097*
K-W 0.0500* | 0.0096* | 0.0506* | 0.0078* | 0.0527* | 0.0101*
equal V-W 0.0500* | 0.0100* | 0.0491* | 0.0083* | 0.0520* | 0.0091*
M 0.0410* | 0.0072* | 0.0429* | 0.0084* | 0.0408* | 0.0071*
100 F 0.0481* | 0.0099* | 0.0507* | 0.0115* | 0.0522* | 0.0121*
K-W 0.0481* | 0.0089* | 0.0516* | 0.0105* | 0.0515* | 0.0111*
unequal V-W 0.0468* | 0.0096* | 0.0485* | 0.0108* | 0.0514* | 0.0112*
M 0.2437 0.1004 0.206 0.0822 0.1794 0.0630

*Ability to control the probability of type | error.
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Table 5 The power of test of location difference testing statistics between population groups having
symmetry and platykurtic distribution classified by sample sizes, variances, number of

populations and significance levels

3 Groups 4 Groups 5 Groups
n; | Variances | Testing statistics
0.05 0.01 0.05 0.01 0.05 0.01
F 0.4625 0.2537 0.3065 0.1591 0.0925 0.0425
l K-W 0.4437 0.201 0.2866 0.1258 0.0903 0.0375
equa
q V-W 0.4403 0.1957 0.2862 0.1232 0.0912 0.0365
10 M 0.1799 0.0376 0.0757 0.0222 0.0853 0.0361
F 0.4225 0.2056 0.3200 0.1405 0.1557 0.0519
K-W 0.3906 0.1545 0.2916 0.1038 0.1758 0.0511
unequal
V-W 0.3966 0.1528 0.2936 0.1028 0.1684 0.0458
M 0.2769 0.0688 0.1549 0.0477 0.2326 0.086
F 0.9345 0.8519 0.8879 | 0.7809** 0.619 0.4847
l K-W 0.9292 0.8291 0.8795 0.7553 0.6337 0.5033
equa
i V-W 0.9331 0.8343 0.884 0.7634 0.6473 0.5209
o5 M 0.6367 0.3770 0.5305 0.3123 0.695 0.6202
F 0.8986™* | 0.7412** | 0.8539** | 0.6675** | 0.6151 0.3756
K-W 0.8744 0.6935 0.8223 0.6104 | 0.7440** | 0.5035
unequal
V-W 0.8891 0.7104 0.8426 0.6329 0.7229 0.4754
M 0.7968 0.5176 0.7191 0.4495 0.9431 | 0.7988**
F 0.9989** | 0.9975** | 0.9980** | 0.9958** | 0.9610 0.9394
l K-W 0.9985 0.9969 0.9979 0.9945 | 0.9645** | 0.9474
equa
i V-W 0.9988 0.9972 0.9979 0.9956 0.9662 | 0.9529**
5 M 0.9548 0.8410 0.9270 0.7843 0.9692 0.9680
F 0.9974** | 0.9839** | 0.9949** | 0.9750** | 0.9270 0.7956
K-W 0.9961 0.9741 0.9927 0.9611 | 0.9804** | 0.9259**
unequal
V-W 0.9970 0.9803 0.9946 0.9702 0.9758 0.9121
M 0.9884 0.9505 0.9792 0.9008 0.9996 0.9992
F 1.0000** | 1.0000** | 1.0000** | 1.0000** | 0.9997** | 0.9997**
l K-W 1.0000** | 1.0000** | 1.0000** | 1.0000** | 0.9997** | 0.9997**
equa
ik V-W 1.0000** | 1.0000** | 1.0000** | 1.0000** | 0.9997** | 0.9997**
0 M 0.9997 0.9970 0.9989 0.9933 0.9997 0.9997
F 1.0000** | 1.0000** | 1.0000** | 0.9999** | 0.9997** | 0.9997**
K-W 1.0000** | 1.0000** | 1.0000** | 0.9998 | 0.9997** | 0.9997**
unequal
V-W 1.0000** | 1.0000** | 1.0000** | 0.9999** | 0.9997** | 0.9997**
M 1.0000 0.9999 1.0000 1.0000 0.9997 0.9997

**The highest power of the test.
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Table 6 The probability of type I error of location difference testing statistics between population
groups having positive skewness and leptokurtic distribution classified by sample sizes,

variances, number of populations and significance levels

3 Groups 4 Groups 5 Groups
n; Variances | Testing statistics
0.05 0.01 0.05 0.01 0.05 0.01
F 0.0470* | 0.0083* | 0.0449* | 0.0101* | 0.0405* | 0.0083*
l K-W 0.0445* | 0.0054 | 0.0443* | 0.0072* | 0.0386 0.0059
equa
ik V-W 0.0458* | 0.0052 | 0.0421* | 0.0069 0.0382 0.0056
10 M 0.0424* | 0.0083* | 0.0436* | 0.0068 | 0.0405* | 0.0075*
F 0.0501* | 0.0089* | 0.0429* | 0.0082* | 0.0445* | 0.0093*
K-W 0.0489* | 0.0071* | 0.0413* | 0.0063 | 0.0437* | 0.0067
unequal
V-W 0.0491* | 0.0067 0.0394 0.0057 | 0.0401* | 0.0055
M 0.0460* | 0.0100* | 0.0447* | 0.0069 | 0.0439* | 0.0079*
F 0.0455* | 0.0085* | 0.0508* | 0.0101* | 0.0457* | 0.0080*
l K-W 0.0471* | 0.0084* | 0.0504* | 0.0089* | 0.0439* | 0.0069
equa
ik V-W 0.0459* | 0.0082* | 0.0503* | 0.0081* | 0.0423* | 0.0065
o5 M 0.0502* | 0.0097* | 0.0511* | 0.0103* | 0.0480* | 0.0067
F 0.0488* | 0.0101* | 0.0519* | 0.0108* | 0.0505* | 0.0112*
K-W 0.0471* | 0.0082* | 0.0493* | 0.0090* | 0.0475* | 0.0102*
unequal
V-W 0.0472* | 0.0083* | 0.0511* | 0.0077* | 0.0470* | 0.0099*
M 0.0497* | 0.0095* | 0.0483* | 0.0087* | 0.0485* | 0.0100*
F 0.0511* | 0.0101* | 0.0510* | 0.0098* | 0.0494* | 0.0102*
l K-W 0.0506* | 0.0093* | 0.0532* | 0.0096* | 0.0480* | 0.0099*
equa
i V-W 0.0514* | 0.0087* | 0.0515* | 0.0096* | 0.0475* | 0.0099*
5 M 0.0560* | 0.0107* | 0.0541* | 0.0098* | 0.0513* | 0.0097*
F 0.0540* | 0.0123* | 0.0504* | 0.0108* | 0.0578* | 0.0129*
K-W 0.0485* | 0.0105* | 0.0468* | 0.0070* | 0.0517* | 0.0097*
unequal
V-W 0.0469* | 0.0096* | 0.0482* | 0.0079* | 0.0507* | 0.0103*
M 0.0526* | 0.0115* | 0.0460* | 0.0071* | 0.0521* | 0.0088*
F 0.0537* | 0.0106* | 0.0494* | 0.0099* | 0.0526* | 0.0099*
l K-W 0.0521* | 0.0111* | 0.0497* | 0.0102* | 0.0503* | 0.0095*
equa
ik V-W 0.0532* | 0.0102* | 0.0479* | 0.0096* | 0.0521* | 0.0096*
0 M 0.0528* | 0.0105* | 0.0500* | 0.0102* | 0.0511* | 0.0105*
F 0.0706 | 0.0146* | 0.0614* | 0.0138* | 0.0555* | 0.0122*
K-W 0.0493* | 0.0095* | 0.0542* | 0.0107* | 0.0500* | 0.0089*
unequal
V-W 0.0472* | 0.0097* | 0.0546* | 0.0112* | 0.0532* | 0.0099*
M 0.0509* | 0.0107* | 0.0498* | 0.0106* | 0.0493* | 0.0089*

*Ability to control the probability of type | error.
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Table 7 The power of the test of location difference testing statistics between population groups
having positive skewness and leptokurtic distribution classified by sample sizes, variances,

number of populations and significance levels

3 Groups 4 Groups 5 Groups
n; | Variances | Testing statistics
0.05 0.01 0.05 0.01 0.05 0.01
F 0.5482 | 0.2925** | 0.4383 0.2104 | 0.3644** | 0.1654**
l K-W 0.5911** | 0.2865 | 0.4794** | 0.2072** | 0.4031 0.1647
equa
i V-W 0.5673 0.2662 0.4540 0.1923 0.3781 0.1491
10 M 0.1296 0.0385 0.0893 0.0282 0.0764 0.0222
F 0.3095 | 0.1170** | 0.2587** | 0.0917** | 0.2245** | 0.0786™*
K-W 0.3096 0.1054 0.2563 0.0813 0.2214 0.0624
unequal
V-W 0.3099** | 0.1007 0.2581 0.0755 0.2189 0.0621
M 0.1728 0.0523 0.1337 0.0387 0.1111 0.0341
F 0.9458 0.8286 0.9087 0.7541 0.8821 | 0.6983**
l K-W 0.9715** | 0.8875** | 0.9511** | 0.8277** | 0.9332** | 0.7902
equa
i V-W 0.9633 0.8632 0.9343 0.7925 0.9134 0.7426
o5 M 0.2919 0.1186 0.2399 0.0888 0.2281 0.0866
F 0.7357 0.4849 0.6552 0.4010 0.6008 0.3430
K-W 0.7419 0.4902 0.6560 0.3991 0.5984 0.3383
unequal
V-W 0.7458%* | 0.4910** | 0.6642** | 0.4025** | 0.6073** | 0.3427**
M 0.3923 0.1799 0.3358 0.1362 0.2942 0.1140
F 0.9992 0.9948 0.9985 0.9908 0.9974 0.9835
l K-W 0.9997** | 0.9986™* | 0.9998** | 0.9978** | 0.9999** | 0.9955**
equa
i V-W 0.9994 0.9979 0.9997 0.9958 0.9993 0.9914
5 M 0.5633 0.3177 0.5043 0.2684 0.4508 0.2243
F 0.9692 0.8928 0.9407 0.8188 0.9155 0.7722
K-W 0.9716 0.8955 0.9406 0.8221 0.9141 0.7751
unequal
V-W 0.9740%* | 0.9018** | 0.9442** | 0.8294** | 0.9224** | 0.7873**
M 0.6933 0.4430 0.6153 0.3658 0.5533 0.3046
F 1.0000** | 1.0000** | 1.0000** | 1.0000** | 1.0000** | 1.0000**
l K-W 1.0000** | 1.0000** | 1.0000** | 1.0000** | 1.0000** | 1.0000**
equa
ik V-W 1.0000** | 1.0000** | 1.0000** | 1.0000** | 1.0000** | 1.0000**
100 M 0.8645 0.6823 0.8241 0.6262 0.7921 0.587
F 0.9998 | 0.9990** | 0.9993 0.9951 0.9990 0.9935
K-W 0.9999** | 0.9988 0.9996 0.9957 | 0.9988** | 0.9934
unequal
V-W 0.9998 0.9989 | 0.9997** | 0.9960** | 0.9991 | 0.9946**
M 0.9558 0.8564 0.9217 0.7808 0.8995 0.7394

**The highest power of the test.
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AMUlAgendUng (S, = 1, K= 4) dosedns
adnLazaNULUsUTIUVNAY fradinaaoud]

HUsvANTnIMgagn Ao F test Wag K-W test N3l
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auwdsUsauldinafu fie F test ilosadis
YUIANAN NTAANUUUIUTIULYINAY FIdDh
NAaoUNTIUTEANAINGIAR Ao K-W test n5dl
arunUsusauldiingy fo VoW test waziile
Mg svun g uazAuLUIUTIUYINAY FadR
wmaauﬁﬁﬂisamﬁqudqm fie F test, K-W test
wag V-W test nsalalnuuususiulavindu fe

V-W test 5898931 A K-W test
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