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HuPoTest: New measurements and results
Mathematics is the purest information that
human being can get conscientiously.

In the present note some new quantities are introduced for better understanding
HuPoTest results. Their significances are established in accordance with the
previous ones on a new series of data.

Experimental: HuPoTest data (yij) are obtained in the period of 23 October to 7
December 2012 in standard conditions previously described for (1=8, j=4). 4 to 6
tests were performed on day uniformly distributed, but not every day, so that 48
tests were considered as overall.

The new quantities are defined by Excel syntax in Tables 1-3 with numeric
examples. Table 4 gathers values of normal distribution parameters for all main
HuPoTest quantities calculated on the all 48 test results. The new quantities are
the following:

1. - (as, bs, tjmax) with the following units: (In(s"8); s; s)
calculated by non-linear regression from the so called sigmoid zero model:

LN(Product(yij))=as*xj/(bs+xj) where tjmax = ((exp(as))*(1/8);

2. - Tune Pattern(yij) = TP; = IMABS(Y2j:Y8j))/stdev(yij) , dless
introduced since 2000, where Yij=Fourier Transform(yij);

3. - Figure Of Merit for xj = FOMj = 1/stdev(yij) , 1/s;

4. — Global Figure Of Merit = GFOM = SUM(FOM;j)*SUM(TPj-TPref), 1/s
where TPref is calculated for a particular series of yj values with the lowest TP
value (Table 2).

Significances of the previous and newly introduced quantities are presented in
Figures 1-20 and as it can observe they are in good agreement and complete the
mental behavior of the person under test. The open square points on some 2D
graphics represent the mass center of the experimental point’s distribution. The
most important new entry quantity is the above described in point 1 and Table 1
and the related parameters (as, bs) in linear relationship (Figure 8). These
parameters can define three states of the consciousness, namely (Figure 9):

(1)  nervous/excited;

(1)  super-conscious state; and

(111) sleeping/dreaming state.
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Table 1.

Sample of matrice yij of values obtained by HuPoTest software and imported in Excel file.
HuPoTest freeware is posted on website www.gdfdatabanks.ro.

Xj, S yij, s LN(Product(yij))
S| 478 461 | 4.61| 456| 445| 4.62| 462| 4.73 12.246
10| 890| 939| 929| 955| 9.17| 9.12| 9.12| 9.06 17.752
151395 | 1423 | 1458 | 13.90 | 14.34 | 14.45| 13.89 | 14.61 21.249
20| 18.51 | 19.11 | 18.84 | 19.23 | 18.89 | 18.90 | 19.17 | 19.56 23.566

Sigmoidal zero model : LN(Product(yij)) = as*xj / (bs + xj)

By non-linear regression according to Marquardt-Levenberg algorithm the following values
of the parameters are obtained:

as =34.151 In(s"8) ; tjmax = ((exp(as))(1/8) = 71.44 s

bs =5.078 s

correl = 0.99994

Table 2.

TPj = Tune Pattern(yij) = IMABS(Y?2j:Y8j))/stdev(yij) , Yij = Fourier Transform(yij) , s
G.Dragan, Some comments on uncertainty: global budget and DFT analysis, GDF Databanks
Bull., 4(1), 2000.

Example 1

M stdev TP

10 8 9 7 9 10 7 8

110 108 109 107 109 110 107 108 | 1.195 | 2.395

1110 1108 1109 1107 1109 1110 1107 1108

Example 2
. TP
yj,s stdev, s dless
1 2 3 4 5 6 7 8 2.450
1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 0.245 5617
1.11 1.12 1.13 1.14 1.15 1.16 1.17 1.18 | 0.0245 ’
11| 1112 1113 1114 1.115| 1.116 | 1.117| 1.118 | 0.00245
Example 3
yj,S TP, dless
100 101 102 103 104 105 106 107 761733
107 106 105 104 103 102 101 100 '
101 105 107 106 103 102 100 104 2.59575
102 106 103 107 100 105 101 104 2.14355

100 107 101 106 102 105 103 104 2.12516
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Table 3.

Reference series of data: pr0; pr7; prl; pr6; pr2; pr5; pr3; pr4;

p and r are numbers from 1 to 9; TPref = 2.125 , dless

(see Table 2, Example 3, selected row where p =1, r=0).

Figure Of Merit for xj = FOMj = 1/stdev(yij), (1/s);

Global Figure Of Merit = GFOM = Sum(FOM;j)*Sum(TPj — TPref), (1/s);

Example of calculations on yij values from Table 1.

Xj, s | stdev(yij), s | TPj, dless | GFOM, (1/s)
5 0.1003 2.281
10 0.2035 2.646
15 0.2997 1.957 21.90
20 0.3139 2.640
Table 4.

Statistic parameters of most important HuPoTest quantities obtained according to the Normal
Probability Density for all values of measurement series.

Normal Probability Density (z) = (1/( 6z*(2*1)"0.5))*exp(-(1/2)*(((x- uz)/ 6z)"2)

zZ uz oZ skew(z) kurt(z)
slope 1.089 +0.17 0.118 £0.012 0.961 0.518
M 49.79 £ 0.6 4.14 + 0.44 0.832 0.518
PS 65.3+7.8 542 +5.6 1.842 4.855
a 65.4 + 31 210 £ 22 2.438 7.802
SC 12.0 £1.9 13.5+14 1.882 3.204
K23 85.7+6.9 48.1+£5 1.093 1.087
K21 18.43 +£0.87 6.06 + 0.6 0.475 0.030
K23/K21 4.60 +0.3 2.04+0.2 1.108 1.353
TP 2.57 +0.01 0.080 + 0.008 -0.246 0.286
GFOM 293+1.3 8.7+0.9 0.963 1.367
as 35.33 £0.25 1.70 £ 0.18 1.224 2.329
bs 9.07 £ 0.1 0.82 + 0.085 1.045 1.751
tjmax 84.8 +3 209 +2 0.475 0.30

skew = denotes the skewness or asymmetry of distribution relative to the average value (ux):
>0 more points in the right side; <0 more points in the left side;

kurt = denotes the kurtosis or peakedness of distribution relative to the ideal distribution: >0
relative peaked; <0 relative flat.
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