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Abstract: The goodness (e.g., correlation between facts and their estimated values) of the regression models built from more than one independent variable for estimation the values of a given dependent variable can not be estimated in advance with an arbitrary correctness. In order to create estimation methodologies for these goodness values, two different approaches have been realized. The experiment involved 5 independent variables (Xi) and 1 dependent variable (Y) and only the models with two independent variables (Y=f(Xi,Xj)) got derived. Each number of the experiment were a random number – generated between 10 and 99. In frame of the experiment following regression models have been estimated: 5 models with the 5 independent variables (Y=f(Xi)), 10 models with two independent variables (Y=f(Xi,Xj)), where the number 10 is the number of combination for 2 objects (variables) from 5 objects (variables). In each case (5+10), the parameters of the regressions and the correlations between the raw values, estimated values and the facts (Y) got calculated. Quasi the same process could also be executed with similarity analyses instead of regressions – it means there are available 5+10 staircase functions too – with correlations between facts and estimated values. The differences between regression-based and similarity-based modelling are: The similarity analyses produce 5+5 direct and inverse models for each Xi and the models based on two independent variables also use direct and inverse ranked inputs (c.f. double inputs). Based on the above mentioned pre-works, there are one single question to answer: How good can we estimate the correlation values of the cases Y=f(X(i),X(j) (from regressions and staircase functions) based on the descriptive attributes of the cases Y=f(Xi) (also from regression and staircase functions)? The descriptive attributes of the regressions are a&b&correlation for each variable where the symbols can be interpreted based on the following equation: y=a*x(i)+b. The descriptive attributes of the direct and invers staircase functions are: the number of the different stairs, the maximal and the minimal number of the stairs with the same level, the standard deviation of the number of the stairs with the same level, validity of the estimations based on function symmetries of the staircase functions, correlation between the raw values of Y and their estimated values in case of the two variables (altogether 2*5*2+1 = 22 attributes). Conclusions: the regression-oriented inputs about the single-variable-models and the similarity-oriented inputs about the single-variable-models in direct and inverse versions have the same information added-value concerning the correlations based on regressions and similarities in case of Y=f(Xi,Xj). The correlation values of the models based on similarities are massive higher than the correlation values based on linear regressions. Furthermore, the regression models based on estimated values of single and double regression/similarity models produce lower correlation concerning the values of the dependent variable than the similarity models based on estimated values of single and double regression/similarity models. The best estimations concerning the values of the dependent variables delivered a correlation value of 1.00 in case of (5+1)*20 random numbers… The lack of potential in case of the regressions can also be seen through the correlation value for similarity-based model outputs where the difference between the similarity-based model and the regression-based model is robust.
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[bookmark: _Toc87595721]Introduction
Multiple (regression) models can be constructed in different ways. The number of the potential models is unlimited – because the length of the models (then number of the integrated variables) is unlimited – even if the number of the variables are limited. However, the best (regression) model could not be derived in an automated way since ever. The paper presents the experiences/results of the challenge: how exact can be derived the fitting of a multiple (regression and/or staircase) models based on the fitting values and descriptive parameters of single (regression and/or staircase) models?! As a quasi side-effect: it will be visible, which fitting levels can be realized based on linear regressions and based on staircase function (especially with direct and inverse – but monotonous views – used them in a parallel way). Parallel, the randomized generated Y values can be derived with arbitrary high correlations based on parallel models and their similarities, but not with regression models in the same logical ways.


[bookmark: _Toc87595722]Literature
The connection between the fitting/parameters of single linear regression models and the fitting of multiple linear regression models (in order to estimate the best multiple models based on experiments with the single ones), seems to be irrelevant till now for the scientific community.
The challenge of the derivation of the best (linear) regression models concerning a given data set in a context-free way seems also to be not solved – e.g., the problem of the multiple evaluation (c.f. https://blog.minitab.com/en/how-to-choose-the-best-regression-model) is not used in general (c.f. anti-discriminative modelling based on staircase functions: https://miau.my-x.hu/miau/196/My-X%20Team_A5%20fuzet_EN_jav.pdf). A problem is just solved, if the solution can be delivered through an algorithm (c.f. KNUTH’s principle about the science/knowledge: https://miau.my-x.hu/miau2009/index_tki.php3?_filterText0=*knuth). 
The involving of independent variables with different correlation to Y can however lead to specific situations: https://miau.my-x.hu/miau/274/real_values_of_attributes.docx 
[bookmark: _Toc87595723]Own approach
Details: https://miau.my-x.hu/miau/278/corresemblance.xlsx
The paper tries to describe the steps (presented in the XLSX-file - see above) in a reproducible way.
[bookmark: _Toc87595724]Initializing of the experiment
The first step is an OAM (object-attribute matrix) – in this case with 20 objects and 5+1 attributes (see Fig.Nr.1):
[image: ]
Fig.Nr.1 – The random OAM and its ranking values (source: own presentation)
The stating values have been generated with in a randomized way (see values between 10 and 99). The number of objects and attributes are also a kind of randomized number – where the necessary visualization effect has been accepted (see: not too large for fitting to a page like this).
The green/red cells show the impact of the repeated raw values (concerning Xi).


[bookmark: _Toc87595725]Single models
Single (regression and staircase) models can be described with a lot of indicators in MS Excel (c.f. XLS-file: sheet = “info”):
[image: ]
Fig.Nr.0 - https://support.microsoft.com/hu-hu/office/lin-ill-f%c3%bcggv%c3%a9ny-84d7d0d9-6e50-4101-977a-fa7abf772b6d?ns=excel&version=90&syslcid=1038&uilcid=1038&appver=zxl900&helpid=xlmain11.chm60097&ui=hu-hu&rs=hu-hu&ad=hu 
Staircase functions can be derived with the Solver of MS-Excel and/or based on online tools like: https://miau.my-x.hu/myx-free/, https://miau.my-x.hu/myx-free/coco/index.html 
The description of the direct and inverse staircase functions should be worked out in frame of this paper. The direct models mean each ranking direction is set with the option “the-more-the-more” concerning the connection between Xi and Y. The inverse models mean each ranking direction is set with the option “the-less-the-more” concerning the connection between Xi and Y.
[bookmark: _Toc87595726]Regression models
Based on the raw values (see XLS-file: sheet = “raw”, range = A1:AA23), it is already possible to derive the parameters and fitting values of the 5 possible single regression models (see: XLS-file: sheet = “raw”, range = AC1:AF8) – following of the pattern: Y = a*Xi+b (a=p1, b=p2)
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Fig.Nr.2 – Parameters and correlations of the SLR-models (source: own presentation)
Fig.Nr.2 shows: the correlations must always be positive in these cases because of the sing of p1 – but the correlation of the raw values (Xi vs. Y) can lead to negative correlations (see Fig.Nr.1).


[bookmark: _Toc87595727]Staircase models
The XLS-file has 5 sheets: X5di_Y, X4di_Y, X3di_Y, X2di_Y and X1di_Y where the Xi and Y can be interpreted in a trivial way, di means direct and inverse models.
The 5 sheets present to models in each sheet where the staircase functions for one single Xi can be seen in case of the direct and the inverse ranking inputs.
The staircases are mostly different. The descriptive statistics could be derived based on the pivot-reports (see XLS-file: sheets = “pivot”).
The descriptive attributes of a staircase function are (c.f. XLS-file: sheets “OAM_sim”, range: A1:X15):
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Fig.Nr.3 – Descriptive variables for staircase functions (source: own presentation)
Staircase functions can be characterized e.g., through their count of steps, maximum and minimum values of the stairs with the same level, standard deviation of numbers of stairs with the same level in the stair, validity, and correlations (for direct and inverse staircases). This set of information let expect, that these descriptions have more information added-value than the parameters of the single regression models (a, b, fitting=correlation). It is important to highlight here and now: the paper’s title focuses on this added-values, on the existence of this added-values!
[bookmark: _Toc87595728]Multiple models
It is important to clarify here and now: The paper works only with two independent variables (Xi, Xj from the given 5 X-attributes).
[bookmark: _Toc87595729]Regression models
The XLS-file (sheet = “raw”, range = AO1:AU13) demonstrates the results of the multiple regression models:
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Fig.Nr.4 – The parameters of the multiple regressions (source: own presentation)
Fig.Nr.4 presents the slopes (p1, p2) and the constants (p3). There are also available correlation values between the facts of Y and the estimations concerning the Y). The correlation values of the regression models with 2 independent variables are massive lower than the correlation values based on 2 variables (but direct and inverse views of them) in frame of staircase functions. The correlations based on regressions and based on similarities (staircase functions) produce a reduced parallelism (see: correlation value = 0.451). It means the regressions and the staircases are quite different.
[bookmark: _Toc87595730]Staircase models
The XLS-file (sheet = “xixj_Y_sim”) presents the similarity analyses with 2+2 (direct+inverse) variables. Their relatively high correlation values could be seen in Fig.Nr.4 – see above).
These staircase models should not be described with specific staircase characteristics because only the correlations of the multiple models will be used in the further steps.
The relatively high correlation values are caused through the higher flexibility of the staircase functions concerning to the regression model parameters. Let alone: the monotonous direct and inverse layers increase this flexibility.
[bookmark: _Toc87595731]Modelling of the correlation values from multiple models based on single models
This part is a kind of innovation (see lacks in the literature). The single models can always be described with a lot of characteristics (see Fig.Nr.0 in case of the regression models) and descriptive attributes can be constructed (in case of similarity-oriented staircase functions). 
The following sub-chapters belong to a combinatorial space of 2*2*2 where the inputs can be defined in 2 ways (inputs are regression-based or staircase-based). Parallel, the output (Y) can also be defined in 2 ways (correlation from regressions or staircase functions), and also the modelling frames can be defined in 2 ways (models are regression models or similarity-based models).
[bookmark: _Toc87595732]Regression-based X and Y with staircase functions (reg-reg-sim)
The Fig.Nr.5 demonstrates (see XLS-file: sheet = “OAM_reg”) a model with its estimation where the inputs are 6 attributes (2*3 – it means a,b,correlation for each single Xi and Xj):
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Fig.Nr.5 – Regression parameters of single regression models for interpretation of the fitting of multiple regression models (source: own presentation)
The primary conclusion is trivial: the regression-based inputs (X) are capable of describing the regression-based Y based on a similarity-oriented model because the correlation is 0.998.
[bookmark: _Toc87595733]Similarity-based X and regression-based Y with staircase functions (sim-reg-sim)
Fig.Nr.6 demonstrates (XLS-file: sheet = “oam_SIM”) the descriptive variables based on single staircase functions (for Xi and Yi) and the correlations from the multiple regression models.
[image: ]
Fig.Nr.6 - Staircase parameters of single staircase models for interpretation of the fitting of multiple regression models (source: own presentation)
The basic conclusion is also simple as before: there is no difference to identify between the information potential of the regression-based and the similarity-based inputs concerning the regression-based outputs. Let alone, the results are the same for sheet = “oam_SIM2” and sheet = “oam_SIM3” where the directions are for all variables the same (0) and the correlation are excluded.
[bookmark: _Toc87595734]Regression-based X and similarity-based Y with staircase models (reg-sim-sim)
The Fig.Nr.7 presents (XLS-file: sheet = “oam_reg_simy”) the challenge where the regression-based inputs try to explain the similarity-based outputs based on similarities.
[image: ]
Fig.Nr.7 - Parameters of single regression models for interpretation of the fitting of multiple staircase models (source: own presentation)
Conclusion: the estimations could explain the outputs with a correlation of 0.901619. It is lower than in case of the regression-based outputs.


[bookmark: _Toc87595735]Similarity-based X and similarity-based Y with staircase models (sim-sim-sim)
The Fig.Nr.7 presents (XLS-file: sheet = “oam_reg_simy”) the challenge where the regression-based inputs try to explain the similarity-based outputs based on similarities.
[image: ]
Fig.Nr.8 - Parameters of single staircase models for interpretation of the fitting of multiple staircase models (source: own presentation)
Conclusion: the estimations could explain the outputs with a correlation of 0.90698. It is lower than in case of the regression-based outputs, but it is quasi the same as in case before (see Fig.Nr.7). 
The similarity based (higher correlations) could therefore be derived with a lower correlation value in both cases (see regression-based X and similarity-based X in frame of staircase models).
(The above mentioned SIM2 and SIM3 variations present the same results.)
Regression-based X and Y with regression model (reg-reg-reg)
Regression models can also be built based on inputs involving correlation data or not. Correlation, as attribute is the common phenomenon being valid for regression- and similarity-based models. Correlations are measurements for estimated and original Y values.
[image: ]
Fig.Nr.9 – source: own presentation (XLS-file – sheet = “oam_reg (2)”)
There are no real differences between similarity and regression-based models concerning the coloured correlation values using the same X-Y-pattern for analyses.
Similarity-based X and regression-based Y with regression model (sim-reg-reg)
[image: ]
Fig.Nr.10 – source: own presentation (XLS-file – sheet = “oam_sim_reg1a”)
There are no real differences between similarity and regression-based models concerning the coloured correlation values using the same X-Y-pattern for analyses – with correlations.
[image: ]
Fig.Nr.11 – source: own presentation (XLS-file – sheet = “oam_sim_reg1b”)
There are already real differences between similarity and regression-based models concerning the coloured correlation values using quasi the same X-Y-pattern for analyses – without correlations.
Regression-based X and similarity-based Y with regression model (reg-sim-reg)
[image: ]
Fig.Nr.12 – source: own presentation (XLS-file – sheet = “oam_reg (3)”)
There are massive differences between similarity and regression-based models concerning the coloured correlation values using the same X-Y-pattern for analyses. It means regression models are not capable to extract the information from the OAM with the effectiveness like similarity based models (see last chapter about estimation based estimations).
Similarity-based X and similarity-based Y with regression model (sim-sim-reg)
[image: ]
Fig.Nr.13 – source: own presentation (XLS-file – sheet = “oam_sim_reg (2)”)
There are real differences between similarity and regression-based models concerning the coloured correlation values using the same X-Y-pattern for analyses – with correlations. This is the only case where a regression-based model could produce better performance than the similarity-based models.
[image: ]
Fig.Nr.14 – source: own presentation (XLS-file – sheet = “oam_sim_reg (3)”)
There are no real differences between similarity and regression-based models concerning the coloured correlation values using the same X-Y-pattern for analyses – without correlations.
Summary of the 8 combinatorial cases
The number of the cases in the combinatorial space could have been bigger if the existence of correlations among the input attributes were involved in a systematic way (see Fig.Nr.15):
[image: ]
Fig.Nr.15 – source: own presentation (source: own presentation)
Summa summarum: The regression-based models are in general less potent than the similarity-based models (see **reg vs. **sim). One single case (using correlations in the OAM) can be seen as a kind of special effect (see simsimreg vs simsimsim) – but without correlation values in the input, the general characteristic is given. Correlations are not staircase-specific descriptors!
The most relevant difference can be seen between regsimreg and regsimsim! The regression-based X and the regression model is less capable for interpreting the similarity-based Y than the similarity models. But the information potential is given in the regression-based inputs for each kind of outputs.



[bookmark: _Toc87595736]Estimation of the original dependent variable based on variations of the single and multiple (2) models
The special challenge (see XLS-file: sheet = “estimation_based”) was to derive models based on estimation values of the single models (regression-based and similarity-based) and also based on estimation values of the multiple models (also regression-based and similarity-based).
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Fig.Nr.16 – Estimation-based estimation I. (source: own presentation)
The Y values are the original, randomly generated values (between 10 and 99). In case of the similarity based-models each Y value was transformed (Y’=Y*1000). The coloured cells are correlation values: in case of Xi, the correlation concerns always the original Y. The so-called naïve columns are always average values of the available inputs. The last row demonstrates the differences between the correlations of the naïve and the similarity-based or regression-based models. Fig.Nr.16 presents similarity-based models with massive differences (quasi double correlation values).
Fig.Nr.17 shows further similarity-based models: the differences are rel. small. It is however to know that the input-estimations are also derived in a similarity-based way. The most important result is the correlation=1.000 position (on the bottom, in the middle). The naïve model could already increase the correlation of the single inputs (0.65---0.84) to 0.92. The optimized model made possible to reproduce 20 randomly generated Y-values based on the combinatorial set of multiple similarity models. This result demonstrates the quasi unlimited potential of the similarity-based knowledge representation concerning the randomization as such.
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Fig.Nr.17 - – Estimation-based estimation II. (source: own presentation)
XLS-file: sheet = “reg1of4”
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Fig.Nr.18 – Estimation-based estimation III. (source: own presentation)
Fig.Nr.18 presents the same inputs as before in case of Fig.Nr.16-17 – but the models here are regression-based. The correlation values are low and the naïve and the so-called optimized models have quasi the same correlation levels (below the half of the similarity-based models).
Fig.Nr.19 shows the further two scenarios with the same conclusions as in case of Fig.Nr.18 – but on a higher input-correlation level (because of the similarity-based estimation as inputs).

XLS-file: sheet = “reg2of4”
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Fig.Nr.19 – Estimation-based estimation IV. (source: own presentation)
XLS-file: sheet = “reg3of4”
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Fig.Nr.20 – Estimation-based estimation V. (source: own presentation)
Fig.Nr.20 and Fig.Nr.21 present the last two scenario (inputs are based multiple models). The conclusions seems to be the same as before in case of Fig.Nr.18-19: low and quasi identical correlations where the final models are regression-based (see yellow coloured cells on the top of the figures 18-19-20-21 – calculated with Excel Solver).


XLS-file: sheet = “reg4of4”
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Fig.Nr.21 – Estimation-based estimation VI. (source: own presentation)
The regression-based approach (modelling random numbers based on previous model-estimations) demonstrates quasi no chance for information added values contrary to the similarity-based alternative knowledge representation forms.
[bookmark: _Toc87595737]Discussion
The above presented combinatorial space of inputs/outputs/models and objectives had a simple initializing expectation in the background: if the similarity-based knowledge representation is capable of estimating random values with a quasi unlimited accuracy, then the potential of the similarities could even be identified concerning the single similarity models. This expectation could not be proved: the regression-based inputs have quasi the same information potential as the descriptive variables about staircase functions. The difference between the similarity- and the regression-based inputs is small, but the regression-based solutions produced always lower correlation values than the similarity-based alternatives.
The similarity-based knowledge representation form has however massive advantages compared to the regression-based alternatives concerning the correlation levels.
[bookmark: _Toc87595738]Conclusions
There are no real differences between the single regression-based inputs for modelling correlation values of multiple models and the similarity-based ones.
The randomly generated Y values could be derived with an arbitrary fitting based on similarity analyses.
[bookmark: _Toc87595739]Annex 
https://miau.my-x.hu/miau/278/corresemblance.xlsx 
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x1_x2 4 4 4 1 1 1 356 357 1 1 0valid 1 -0.7 116

x1_x3 4 4 4 9 9 2 239 247 7 6 1invalid 0 -7.5 -56

x1_x4 4 4 4 6 6 8 240 241 6 7 -1invalid 0 -0.5 -6

x1_x5 4 4 4 2 2 4 267 263 5 5 0invalid 0 4.5 27

x2_x3 1 1 1 9 9 2 311 305 3 3 0invalid 0 6.4 36

x2_x4 1 1 1 6 6 8 298 299 4 4 0valid 1 -0.6 73

x2_x5 1 1 1 2 2 4 315 321 2 2 0valid 1 -5.6 95

x3_x4 9 9 8 6 6 8 139 143 9 9 0invalid 0 -4.3 -107

x3_x5 9 9 8 2 2 4 174 165 8 8 0valid 1 8.7 -66

x4_x5 8 8 10 2 2 4 128 128 10 10 0invalid 0 -0.3 -112


image7.emf
direction 1 0 1 0 0 1 #ZÉRÓOSZTÓ! #ZÉRÓOSZTÓ! 0 1 0 1 0 0 0 0 1 1 #ZÉRÓOSZTÓ! 0 1 0

correl -0.88 0.90 -0.70 0.83 0.70 -0.38 #ZÉRÓOSZTÓ! #ZÉRÓOSZTÓ! 0.61 -0.49 0.49 -0.18 0.25 0.09 0.39 0.17 -0.54 -0.29 #ZÉRÓOSZTÓ! 0.25 -0.53 0.44

X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) correl

DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I x(i)_x(j)

CORREL CORREL count count max max min min stdev stdev validity CORREL CORREL count count max max min min stdev stdev validity Y

x1_x2 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.36

x1_x3 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.24

x1_x4 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.24

x1_x5 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.27

x2_x3 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.31

x2_x4 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.30

x2_x5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.32

x3_x4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.14

x3_x5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.17

x4_x5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.13

0.998 0.471405 0

Y estimationrank_y rank_est diff check check Delta Delta

x1_x2 4 4 3 4 4 2 1 1 5 2 1 10 1 6 1 1 10 5 1 1 10 1 356 356.7 1 1 0invalid 0 -0.7 -0.7

x1_x3 4 4 3 4 4 2 1 1 5 2 1 1 6 1 5 9 8 5 1 9 8 1 239 246.5 7 6 1invalid 0 -7.5 -7.5

x1_x4 4 4 3 4 4 2 1 1 5 2 1 3 8 3 2 6 5 5 1 6 5 4 240 240.5 6 7 -1invalid 0 -0.5 -0.5

x1_x5 4 4 3 4 4 2 1 1 5 2 1 6 2 6 5 2 1 1 1 2 1 7 267 262.5 5 5 0invalid 0 4.5 4.5

x2_x3 8 1 8 1 1 8 1 1 1 8 5 1 6 1 5 9 8 5 1 9 8 1 311 304.6 3 3 0invalid 0 6.4 6.4

x2_x4 8 1 8 1 1 8 1 1 1 8 5 3 8 3 2 6 5 5 1 6 5 4 298 298.6 4 4 0invalid 0 -0.6 -0.6

x2_x5 8 1 8 1 1 8 1 1 1 8 5 6 2 6 5 2 1 1 1 2 1 7 315 320.6 2 2 0invalid 0 -5.6 -5.6

x3_x4 1 8 1 9 9 6 1 1 9 6 5 3 8 3 2 6 5 5 1 6 5 4 139 143.3 9 9 0invalid 0 -4.3 -4.3

x3_x5 1 8 1 9 9 6 1 1 9 6 5 6 2 6 5 2 1 1 1 2 1 7 174 165.3 8 8 0invalid 0 8.7 8.7

x4_x5 3 10 3 8 8 1 1 1 4 1 10 6 2 6 5 2 1 1 1 2 1 7 128 128.3 10 10 0invalid 0 -0.3 -0.3


image8.emf
direction 1 0 0 1 0 0correl

x(i) x(i) x(i) x(j) x(j) x(j) x(i)_x(j)_sim_double

p1 p2 correl p1 p2 correl Y

x1_x2 -0.25 75.07 0.24 -0.30 78.79 0.30 0.77

x1_x3 -0.25 75.07 0.24 0.14 54.54 0.13 0.74

x1_x4 -0.25 75.07 0.24 0.08 58.55 0.08 0.67

x1_x5 -0.25 75.07 0.24 -0.10 67.84 0.11 0.81

x2_x3 -0.30 78.79 0.30 0.14 54.54 0.13 0.80

x2_x4 -0.30 78.79 0.30 0.08 58.55 0.08 0.78

x2_x5 -0.30 78.79 0.30 -0.10 67.84 0.11 0.83

x3_x4 0.14 54.54 0.13 0.08 58.55 0.08 0.65

x3_x5 0.14 54.54 0.13 -0.10 67.84 0.11 0.84

x4_x5 0.08 58.55 0.08 -0.10 67.84 0.11 0.74

correl -0.25 0.27 0.34 -0.37 0.36 0.17 1.00 0.901619 1.943651 4

x(i)p1 x(i)p2 x(i)correl x(j)p1 x(j)p2 x(j)correl Y Estimationrank_y rank_est diff check check Delta Delta

x1_x2 4 4 4 1 1 1 772 801 6 2 4valid 1 -29 46.5

x1_x3 4 4 4 9 9 2 739 733.5 7 7 0valid 1 5.5 -46

x1_x4 4 4 4 6 6 8 672 690.3 9 9 0invalid 0 -18.3 -83

x1_x5 4 4 4 2 2 4 805 798 3 3 0invalid 0 7 50

x2_x3 1 1 1 9 9 2 803 797 4 4 0invalid 0 6 18

x2_x4 1 1 1 6 6 8 783 753.9 5 6 -1invalid 0 29.1 28

x2_x5 1 1 1 2 2 4 830 861.6 2 1 1valid 1 -31.6 75

x3_x4 9 9 8 6 6 8 653 680.9 10 10 0invalid 0 -27.9 -108.1

x3_x5 9 9 8 2 2 4 842 788.6 1 5 -4invalid 0 53.4 80.9

x4_x5 8 8 10 2 2 4 736 730.5 8 8 0valid 1 5.5 -61.3

diff diff


image9.emf
Rangsor

X(I)DIRECTcoun

t

X(I)INVERSEcou

nt

X(I)DIRECTmaxX(I)INVERSEmaxX(I)DIRECTminX(I)INVERSEmin

X(I)DIRECTstde

v

X(I)INVERSEstd

ev

X(I)D&Ivalidity

X(J)DIRECTcoun

t

X(J)INVERSEcou

nt

X(J)DIRECTmaxX(J)INVERSEmaxX(J)DIRECTminX(J)INVERSEmin

X(J)DIRECTstde

v

X(J)INVERSEstd

ev

X(J)D&Ivalidity Y sim_est reg_est diff_sim diff_reg sim_valid reg_valid sim_d sim_i reg_d reg_i

O1 4 4 4 6 1 1 5 6 1 6 1 1 1 1 1 1 1 1 772

786.4 801 -14.4 -29 0 1 -14.4 -6.8 -29 46.5

O2 4 4 4 6 1 1 5 6 1 1 5 9 2 1 1 9 2 1 739

737 733.5 2 5.5 1 1 2 -20.1 5.5 -46

O3 4 4 4 6 1 1 5 6 1 3 2 6 4 1 1 6 4 4 672

670.2 690.3 1.8 -18.3 1 0 1.8 -33.6 -18.3 -83

O4 4 4 4 6 1 1 5 6 1 6 5 2 7 7 1 2 7 7 805

783.4 798 21.6 7 0 0 21.6 9.6 7 50

O5 1 1 1 1 1 1 1 1 5 1 5 9 2 1 1 9 2 1 803

824.3 797 -21.3 6 1 0 -21.3 43.4 6 18

O6 1 1 1 1 1 1 1 1 5 3 2 6 4 1 1 6 4 4 783

757.5 753.9 25.5 29.1 0 0 25.5 76.8 29.1 28

O7 1 1 1 1 1 1 1 1 5 6 5 2 7 7 1 2 7 7 830

870.7 861.6 -40.7 -31.6 1 1 -40.7 34.1 -31.6 75

O8 9 9 9 4 1 1 9 4 5 3 2 6 4 1 1 6 4 4 653

679.2 680.9 -26.2 -27.9 0 0 -26.2 -71.3 -27.9 -108.1

O9 9 9 9 4 1 1 9 4 5 6 5 2 7 7 1 2 7 7 842

792.4 788.6 49.6 53.4 0 0 49.6 27.9 53.4 80.9

O10 4 8 8 10 1 1 4 10 10 6 5 2 7 7 1 2 7 7 736

734 730.5 2 5.5 1 1 2 -59.9 5.5 -61.3

correlation0.906982 0.901619 6592.19 6796.73 5 4

2 2


image10.emf
0.00485 0 0.823213 0 1.73E-06 0.555218reg reg--> correl error correl <--sim

direction 1 0 0 1 0 0correl 0.985 0.002 0.998

x(i) x(i) x(i) x(j) x(j) x(j) x(i)_x(j) x(i) x(i) x(i) x(j) x(j) x(j) x(i)_x(j) regression-based

p1 p2 correl p1 p2 correl Y p1 p2 correl p1 p2 correl Y estimation diff

x1_x2 -0.25 75.07 0.24 -0.30 78.79 0.30 0.36 -0.00122 0 0.197397 0 0.000137 0.164283 0.356 0.361 -0.004

x1_x3 -0.25 75.07 0.24 0.14 54.54 0.13 0.24 -0.00122 0 0.197397 0 9.46E-05 0.072424 0.240 0.269 -0.029

x1_x4 -0.25 75.07 0.24 0.08 58.55 0.08 0.24 -0.00122 0 0.197397 0 0.000102 0.045731 0.240 0.242 -0.002

x1_x5 -0.25 75.07 0.24 -0.10 67.84 0.11 0.27 -0.00122 0 0.197397 0 0.000118 0.05857 0.267 0.255 0.012

x2_x3 -0.30 78.79 0.30 0.14 54.54 0.13 0.31 -0.00145 0 0.243579 0 9.46E-05 0.072424 0.312 0.315 -0.003

x2_x4 -0.30 78.79 0.30 0.08 58.55 0.08 0.30 -0.00145 0 0.243579 0 0.000102 0.045731 0.298 0.288 0.010

x2_x5 -0.30 78.79 0.30 -0.10 67.84 0.11 0.32 -0.00145 0 0.243579 0 0.000118 0.05857 0.315 0.301 0.014

x3_x4 0.14 54.54 0.13 0.08 58.55 0.08 0.14 0.000695 0 0.107383 0 0.000102 0.045731 0.140 0.154 -0.014

x3_x5 0.14 54.54 0.13 -0.10 67.84 0.11 0.17 0.000695 0 0.107383 0 0.000118 0.05857 0.174 0.167 0.008

x4_x5 0.08 58.55 0.08 -0.10 67.84 0.11 0.13 0.000382 0 0.067805 0 0.000118 0.05857 0.128 0.127 0.001


image11.emf
0 0.224861 0 0 0.001966 0 0 0 0.007541 0 0 0 0.078479 0 0.001198 0 0 0 0 0.013625 0 0.013973

direction 1 0 1 0 0 1################ 0 1 0 1 0 0 0 0 1 1######## 0 1 0

correl -0.88 0.90 -0.70 0.83 0.70 -0.38################ 0.61 -0.49 0.49 -0.18 0.25 0.09 0.39 0.17 -0.54 -0.29######## 0.25 -0.53 0.44reg

X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) correl

DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I x(i)_x(j)

CORREL CORREL count count max max min min stdev stdev validity CORREL CORREL count count max max min min stdev stdev validity Y

x1_x2 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.36

x1_x3 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.24

x1_x4 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.24

x1_x5 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.27

x2_x3 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.31

x2_x4 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.30

x2_x5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.32

x3_x4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.14

x3_x5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.17

x4_x5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.13

X(I)DIRECTCORRELX(I)INVERSECORRELX(I)DIRECTcountX(I)INVERSEcountX(I)DIRECTmaxX(I)INVERSEmaxX(I)DIRECTminX(I)INVERSEminX(I)DIRECTstdevX(I)INVERSEstdevX(I)D&IvalidityX(J)DIRECTCORRELX(J)INVERSECORRELX(J)DIRECTcountX(J)INVERSEcountX(J)DIRECTmaxX(J)INVERSEmaxX(J)DIRECTminX(J)INVERSEminX(J)DIRECTstdevX(J)INVERSEstdevX(J)D&Ivalidityestimation diff

x1_x2 0 0.111972 0 0 0.017698 0 0 0 0.023846 0 0 0 0.043569 0 0.008386 0 0 0 0 0.091057 0 0.055894 0.3524218 0.00

x1_x3 0 0.111972 0 0 0.017698 0 0 0 0.023846 0 0 0 0.006558 0 0.004792 0 0 0 0 0.029432 0 0.055894 0.2501928 -0.01

x1_x4 0 0.111972 0 0 0.017698 0 0 0 0.023846 0 0 0 -0.00191 0 0.00599 0 0 0 0 0.045187 0 0.04192 0.2447017 0.00

x1_x5 0 0.111972 0 0 0.017698 0 0 0 0.023846 0 0 0 0.024434 0 0.004792 0 0 0 0 0.055622 0 0.027947 0.2663112 0.00

x2_x3 0 0.124835 0 0 0.029497 0 0 0 0.050398 0 0 0 0.006558 0 0.004792 0 0 0 0 0.029432 0 0.055894 0.301406 0.01

x2_x4 0 0.124835 0 0 0.029497 0 0 0 0.050398 0 0 0 -0.00191 0 0.00599 0 0 0 0 0.045187 0 0.04192 0.2959149 0.00

x2_x5 0 0.124835 0 0 0.029497 0 0 0 0.050398 0 0 0 0.024434 0 0.004792 0 0 0 0 0.055622 0 0.027947 0.3175244 0.00

x3_x4 0 0.018791 0 0 0.011799 0 0 0 0.01629 0 0 0 -0.00191 0 0.00599 0 0 0 0 0.045187 0 0.04192 0.1380648 0.00

x3_x5 0 0.018791 0 0 0.011799 0 0 0 0.01629 0 0 0 0.024434 0 0.004792 0 0 0 0 0.055622 0 0.027947 0.1596743 0.01

x4_x5 0 -0.00548 0 0 0.015732 0 0 0 0.02501 0 0 0 0.024434 0 0.004792 0 0 0 0 0.055622 0 0.027947 0.1480564 -0.02

correl error

reg--> 0.9923305 0.001

sim--> 0.9977875


image12.emf
0 0 0 0 0.01242 0 0 0 0 0 0.009561 0 0 0 0 0 0 0 0 0.013407 0 0.011998

direction 1 0 1 0 0 1################ 0 1 0 1 0 0 0 0 1 1######## 0 1 0

correl -0.88 0.90 -0.70 0.83 0.70 -0.38################ 0.61 -0.49 0.49 -0.18 0.25 0.09 0.39 0.17 -0.54 -0.29######## 0.25 -0.53 0.44reg

X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) correl

DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I x(i)_x(j)

CORREL CORREL count count max max min min stdev stdev validity CORREL CORREL count count max max min min stdev stdev validity Y

x1_x2 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.36

x1_x3 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.24

x1_x4 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.24

x1_x5 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.27

x2_x3 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.31

x2_x4 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.30

x2_x5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.32

x3_x4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.14

x3_x5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.17

x4_x5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.13

X(I)DIRECTCORRELX(I)INVERSECORRELX(I)DIRECTcountX(I)INVERSEcountX(I)DIRECTmaxX(I)INVERSEmaxX(I)DIRECTminX(I)INVERSEminX(I)DIRECTstdevX(I)INVERSEstdevX(I)D&IvalidityX(J)DIRECTCORRELX(J)INVERSECORRELX(J)DIRECTcountX(J)INVERSEcountX(J)DIRECTmaxX(J)INVERSEmaxX(J)DIRECTminX(J)INVERSEminX(J)DIRECTstdevX(J)INVERSEstdevX(J)D&Ivalidityestimation diff

x1_x2 0 0 0.11178 0 0 0 0 0 0.047806 0 0 0 0 0 0 0.089604 0 0.04799 0.2971808 0.06

x1_x3 0 0 0.11178 0 0 0 0 0 0.047806 0 0 0 0 0 0 0.028963 0 0.04799 0.2365396 0.00

x1_x4 0 0 0.11178 0 0 0 0 0 0.047806 0 0 0 0 0 0 0.044466 0 0.035993 0.2400457 0.00

x1_x5 0 0 0.11178 0 0 0 0 0 0.047806 0 0 0 0 0 0 0.054734 0 0.023995 0.2383161 0.03

x2_x3 0 0 0.186301 0 0 0 0 0 0.038245 0 0 0 0 0 0 0.028963 0 0.04799 0.3014987 0.01

x2_x4 0 0 0.186301 0 0 0 0 0 0.038245 0 0 0 0 0 0 0.044466 0 0.035993 0.3050048 -0.01

x2_x5 0 0 0.186301 0 0 0 0 0 0.038245 0 0 0 0 0 0 0.054734 0 0.023995 0.3032751 0.01

x3_x4 0 0 0.07452 0 0 0 0 0 0.038245 0 0 0 0 0 0 0.044466 0 0.035993 0.1932243 -0.05

x3_x5 0 0 0.07452 0 0 0 0 0 0.038245 0 0 0 0 0 0 0.054734 0 0.023995 0.1914947 -0.02

x4_x5 0 0 0.09936 0 0 0 0 0 0.028684 0 0 0 0 0 0 0.054734 0 0.023995 0.2067736 -0.08

correl error

reg--> 0.924510 0.014

sim--> 0.9977875


image13.emf
0.556348 0.00513 1.018786 0 0.004176 0sim reg--> correl error correl <--sim

direction 1 0 0 1 0 0correl 0.652 0.021 0.902

x(i) x(i) x(i) x(j) x(j) x(j) x(i)_x(j) x(i) x(i) x(i) x(j) x(j) x(j) x(i)_x(j) regression-based

p1 p2 correl p1 p2 correl Y p1 p2 correl p1 p2 correl Y estimation diff

x1_x2 -0.25 75.07 0.24 -0.30 78.79 0.30 0.77 -0.13962 0.385096 0.244293 0 0.328992 0 0.773 0.819 -0.046

x1_x3 -0.25 75.07 0.24 0.14 54.54 0.13 0.74 -0.13962 0.385096 0.244293 0 0.227728 0 0.740 0.718 0.022

x1_x4 -0.25 75.07 0.24 0.08 58.55 0.08 0.67 -0.13962 0.385096 0.244293 0 0.244485 0 0.673 0.734 -0.062

x1_x5 -0.25 75.07 0.24 -0.10 67.84 0.11 0.81 -0.13962 0.385096 0.244293 0 0.283277 0 0.806 0.773 0.033

x2_x3 -0.30 78.79 0.30 0.14 54.54 0.13 0.80 -0.16597 0.404146 0.301447 0 0.227728 0 0.804 0.767 0.036

x2_x4 -0.30 78.79 0.30 0.08 58.55 0.08 0.78 -0.16597 0.404146 0.301447 0 0.244485 0 0.783 0.784 -0.001

x2_x5 -0.30 78.79 0.30 -0.10 67.84 0.11 0.83 -0.16597 0.404146 0.301447 0 0.283277 0 0.831 0.823 0.008

x3_x4 0.14 54.54 0.13 0.08 58.55 0.08 0.65 0.07969 0.27975 0.132894 0 0.244485 0 0.653 0.737 -0.084

x3_x5 0.14 54.54 0.13 -0.10 67.84 0.11 0.84 0.07969 0.27975 0.132894 0 0.283277 0 0.843 0.776 0.067

x4_x5 0.08 58.55 0.08 -0.10 67.84 0.11 0.74 0.043777 0.300336 0.083914 0 0.283277 0 0.737 0.711 0.025


image14.emf
0.416106 0.266951 0.019694 0 0 0 0 1.7E-09 0.037405 0 0.045539 0.323627 0.398005 0 0 1.19E-06 0 0.060224 0 1.52E-06 0 7.79E-05

direction 1 0 1 0 0 1################ 0 1 1 1 0 1 1 0 0 0######## 0 0 1

correl -0.24 0.26 -0.37 0.33 0.43 -0.41################ 0.44 -0.42 -0.10 -0.41 0.53 -0.32 -0.28 0.32 0.01 0.54######## 0.18 0.11 -0.27sim

X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) correl

DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I x(i)_x(j)

CORREL CORREL count count max max min min stdev stdev validity CORREL CORREL count count max max min min stdev stdev validity Y

x1_x2 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.77

x1_x3 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.74

x1_x4 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.67

x1_x5 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.81

x2_x3 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.80

x2_x4 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.78

x2_x5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.83

x3_x4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.65

x3_x5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.84

x4_x5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.74

X(I)DIRECTCORRELX(I)INVERSECORRELX(I)DIRECTcountX(I)INVERSEcountX(I)DIRECTmaxX(I)INVERSEmaxX(I)DIRECTminX(I)INVERSEminX(I)DIRECTstdevX(I)INVERSEstdevX(I)D&IvalidityX(J)DIRECTCORRELX(J)INVERSECORRELX(J)DIRECTcountX(J)INVERSEcountX(J)DIRECTmaxX(J)INVERSEmaxX(J)DIRECTminX(J)INVERSEminX(J)DIRECTstdevX(J)INVERSEstdevX(J)D&Ivalidityestimation diff

x1_x2 -0.04182 0.132931 0.098468 0 0 0 0 1.7E-09 0.118284 0 0.227696 -0.04435 0.220959 0 0 1.79E-05 0 0.060224 0 1.01E-05 0 0.000312 0.7727357 0.00

x1_x3 -0.04182 0.132931 0.098468 0 0 0 0 1.7E-09 0.118284 0 0.227696 0.109078 0.03326 0 0 7.15E-06 0 0.060224 0 3.28E-06 0 0.000312 0.7384469 0.00

x1_x4 -0.04182 0.132931 0.098468 0 0 0 0 1.7E-09 0.118284 0 0.227696 0.091745 -0.0097 0 0 9.53E-06 0 0.060224 0 5.04E-06 0 0.000234 0.6780811 -0.01

x1_x5 -0.04182 0.132931 0.098468 0 0 0 0 1.7E-09 0.118284 0 0.227696 0.021354 0.123916 0 0 1.31E-05 0 0.120447 0 6.2E-06 0 0.000156 0.8014558 0.00

x2_x3 -0.05702 0.148202 0.078774 0 0 0 0 1.7E-09 0.249987 0 0.182157 0.109078 0.03326 0 0 7.15E-06 0 0.060224 0 3.28E-06 0 0.000312 0.8049801 0.00

x2_x4 -0.05702 0.148202 0.078774 0 0 0 0 1.7E-09 0.249987 0 0.182157 0.091745 -0.0097 0 0 9.53E-06 0 0.060224 0 5.04E-06 0 0.000234 0.7446143 0.04

x2_x5 -0.05702 0.148202 0.078774 0 0 0 0 1.7E-09 0.249987 0 0.182157 0.021354 0.123916 0 0 1.31E-05 0 0.120447 0 6.2E-06 0 0.000156 0.867989 -0.04

x3_x4 0.140248 0.022308 0.118161 0 0 0 0 1.7E-09 0.080803 0 0.182157 0.091745 -0.0097 0 0 9.53E-06 0 0.060224 0 5.04E-06 0 0.000234 0.6861952 -0.03

x3_x5 0.140248 0.022308 0.118161 0 0 0 0 1.7E-09 0.080803 0 0.182157 0.021354 0.123916 0 0 1.31E-05 0 0.120447 0 6.2E-06 0 0.000156 0.8095699 0.03

x4_x5 0.117963 -0.00651 0.098468 0 0 0 0 1.7E-09 0.124057 0 0.136618 0.021354 0.123916 0 0 1.31E-05 0 0.120447 0 6.2E-06 0 0.000156 0.7364917 0.00

correl error

with correlations reg--> 0.9272073 0.005

sim--> 0.9069824


image15.emf
0 0 0.03545 0 0 0 0 0 0.031571 0 0.020449 0 0 0 0 0.003125 0 0.145233 0 0 0 0.049102 without correlations

direction 1 0 1 0 0 1################ 0 1 1 1 0 1 1 0 0 0######## 0 0 1

correl -0.24 0.26 -0.37 0.33 0.43 -0.41################ 0.44 -0.42 -0.10 -0.41 0.53 -0.32 -0.28 0.32 0.01 0.54######## 0.18 0.11 -0.27sim

X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(I) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) X(J) correl

DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE DIRECT INVERSE D&I x(i)_x(j)

CORREL CORREL count count max max min min stdev stdev validity CORREL CORREL count count max max min min stdev stdev validity Y

x1_x2 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.77

x1_x3 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.74

x1_x4 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.67

x1_x5 -0.10 0.50 5 6 9 11 1 1 3.16 3.78 5 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.81

x2_x3 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.80

x2_x4 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.78

x2_x5 -0.14 0.56 4 7 15 5 1 1 6.68 1.57 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.83

x3_x4 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.65

x3_x5 0.34 0.08 6 4 6 8 1 1 2.16 2.94 4 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.84

x4_x5 0.28 -0.02 5 5 8 13 1 1 3.32 5.10 3 0.07 0.31 4 4 11 14 2 1 4.08 6.16 2 0.74

X(I)DIRECTCORRELX(I)INVERSECORRELX(I)DIRECTcountX(I)INVERSEcountX(I)DIRECTmaxX(I)INVERSEmaxX(I)DIRECTminX(I)INVERSEminX(I)DIRECTstdevX(I)INVERSEstdevX(I)D&IvalidityX(J)DIRECTCORRELX(J)INVERSECORRELX(J)DIRECTcountX(J)INVERSEcountX(J)DIRECTmaxX(J)INVERSEmaxX(J)DIRECTminX(J)INVERSEminX(J)DIRECTstdevX(J)INVERSEstdevX(J)D&Ivalidityestimation diff

x1_x2 0.177248 0 0 0 0 0 0.099837 0 0.102245 0 0 0.046881 0 0.145233 0 0 0 0.196408 0.7678529 0.00

x1_x3 0.177248 0 0 0 0 0 0.099837 0 0.102245 0 0 0.018752 0 0.145233 0 0 0 0.196408 0.7397243 0.00

x1_x4 0.177248 0 0 0 0 0 0.099837 0 0.102245 0 0 0.025003 0 0.145233 0 0 0 0.147306 0.696873 -0.02

x1_x5 0.177248 0 0 0 0 0 0.099837 0 0.102245 0 0 0.034379 0 0.290466 0 0 0 0.098204 0.8023799 0.00

x2_x3 0.141799 0 0 0 0 0 0.211001 0 0.081796 0 0 0.018752 0 0.145233 0 0 0 0.196408 0.7949894 0.01

x2_x4 0.141799 0 0 0 0 0 0.211001 0 0.081796 0 0 0.025003 0 0.145233 0 0 0 0.147306 0.7521381 0.03

x2_x5 0.141799 0 0 0 0 0 0.211001 0 0.081796 0 0 0.034379 0 0.290466 0 0 0 0.098204 0.857645 -0.03

x3_x4 0.212698 0 0 0 0 0 0.068202 0 0.081796 0 0 0.025003 0 0.145233 0 0 0 0.147306 0.6802382 -0.03

x3_x5 0.212698 0 0 0 0 0 0.068202 0 0.081796 0 0 0.034379 0 0.290466 0 0 0 0.098204 0.7857451 0.06

x4_x5 0.177248 0 0 0 0 0 0.10471 0 0.061347 0 0 0.034379 0 0.290466 0 0 0 0.098204 0.7663548 -0.03

correl error

reg--> 0.8992742 0.007

sim--> 0.9069824


image16.emf
sheet X Y modelcombibatorical space remark correl delta validityY0

OAM_reg reg reg sim regregsim with correlations 0.99779 0.00521 41000

oem_SIM2 reg reg sim regregsim (each direction 0) 0.99779 0.00521 51000

oem_SIM3 reg reg sim regregsim without correlations 0.99779 0.00521 51000

oam_SIM_reg (3) simsimreg simsimreg without correlations 0.89927 0.00724n.a. 1000

oam_SIM_reg (2) simsimreg simsimreg with correlations 0.92721 0.00510n.a. 1000

oam_SIM_reg (1a) simreg reg simregreg with correlations 0.99233 0.00088n.a. 1000

oam_SIM_reg (1b) simreg reg simregreg without correlations 0.92451 0.01393n.a. 1000

oam_SIM simreg sim simregsim with correlations 0.99779 0.00521 01000

OAM_reg (2) reg reg reg regregreg with correlations 0.98549 0.00159n.a. 1000

OAM_reg (3) reg simreg regsimreg with correlations 0.65170 0.02098n.a. 1000

OAM_SIM3_simy simsimsim simsimsim without correlations 0.90698 0.00659 71000

OAM_reg_simy reg simsim regsimsim with correlations 0.90162 0.02748 41000


image17.emf
reg reg reg reg reg reg reg reg reg reg reg reg reg reg reg

estimations x1 x2 x3 x4 x5 y naive estimations x1_x2 x1_x3 x1_x4 x1_x5 x2_x3 x2_x4 x2_x5 x3_x4 x3_x5 x4_x5 y naive

O1 56.8 61.5 63.6 64.7 66.7 97 62.6 O1 56.9 56.6 56.3 61.5 62.4 62.6 65.9 64.9 68.4 68.5 97 62.4

O2 52.2 58.5 62.6 60.0 59.7 43 58.6 O2 50.4 52.0 52.4 49.1 58.8 57.4 55.8 61.0 59.7 57.8 43 55.4

O3 60.3 73.4 65.7 60.8 59.4 41 63.9 O3 70.6 60.0 60.4 56.9 75.5 72.4 70.4 64.3 62.6 58.1 41 65.1

O4 67.8 67.7 59.1 60.6 58.8 88 62.8 O4 71.8 68.1 68.1 63.9 65.1 66.8 64.1 58.3 55.0 57.5 88 63.9

O5 57.0 70.4 62.1 64.1 59.3 60 62.6 O5 65.2 56.9 56.7 53.4 70.0 71.1 67.3 63.2 58.7 61.0 60 62.3

O6 53.5 49.6 57.4 61.3 62.7 34 56.9 O6 43.4 53.6 53.5 53.7 46.3 49.3 49.9 57.2 57.5 61.8 34 52.6

O7 70.8 67.2 65.9 65.9 63.4 68 66.6 O7 73.7 70.8 70.5 72.2 69.6 68.7 68.3 67.7 67.2 66.5 68 69.5

O8 57.8 54.3 62.7 60.4 64.7 96 60.0 O8 51.3 57.6 57.9 60.2 54.9 53.5 56.7 61.4 65.3 62.7 96 58.2

O9 64.8 62.7 58.5 64.8 59.3 54 62.0 O9 64.7 65.1 64.5 61.4 59.8 63.9 59.5 60.5 54.9 61.7 54 61.6

O10 56.3 55.5 60.3 59.7 58.3 54 58.0 O10 51.1 56.3 56.5 51.6 54.2 54.4 51.3 58.8 55.7 56.2 54 54.6

O11 60.0 57.0 56.3 62.4 65.3 75 60.2 O11 55.6 60.4 60.0 63.3 52.6 57.1 60.1 56.9 59.1 65.2 75 59.0

O12 68.8 73.7 64.0 61.0 63.4 78 66.2 O12 78.0 68.8 69.1 70.1 74.5 72.8 74.8 63.0 65.3 62.1 78 69.9

O13 67.8 70.7 63.0 65.6 63.0 87 66.0 O13 74.4 67.9 67.4 68.7 70.9 72.1 71.5 65.0 63.8 65.9 87 68.8

O14 72.1 53.1 67.4 61.4 58.3 94 62.5 O14 62.2 71.9 72.4 67.8 57.3 52.8 48.9 66.3 63.3 57.7 94 62.1

O15 69.1 51.6 67.7 65.9 60.8 23 63.0 O15 58.3 68.8 68.7 67.5 56.1 53.5 50.0 69.4 66.4 64.0 23 62.3

O16 60.5 62.4 60.6 64.0 63.7 23 62.2 O16 60.8 60.6 60.3 62.0 61.0 63.2 63.8 61.8 61.9 65.1 23 62.0

O17 57.0 67.7 58.1 61.5 64.6 76 61.8 O17 62.7 57.2 57.0 59.3 64.4 67.2 70.0 58.0 60.3 63.6 76 62.0

O18 56.5 68.3 60.7 59.6 64.9 39 62.0 O18 62.9 56.5 56.8 59.2 66.9 66.9 70.9 59.1 63.3 62.2 39 62.5

O19 70.1 69.8 68.1 63.3 64.7 97 67.2 O19 75.5 69.8 70.1 72.8 73.9 70.1 72.2 68.1 71.1 65.3 97 70.9

O20 68.0 51.6 63.3 60.4 66.2 20 61.9 O20 57.5 68.1 68.4 72.5 52.7 50.9 55.6 61.9 67.6 64.2 20 61.9

0.170795573 0.2398 0.3 0.13 0.08 0.11correl 0.346784314 0.247088272 0.356 0.24 0.24 0.267 0.312 0.298 0.315 0.14 0.174 0.128correl 0.360555764

O1 16 12 7 5 1 97000 97116.8 15 16 18 11 10 12 9 6 2 1 97000 97312.1

O2 20 13 11 18 14 43000 38546.4 19 20 20 20 13 13 15 13 14 17 43000 33106.2

O3 11 2 5 14 15 41000 64077.1 6 12 10 16 1 2 5 7 11 16 41000 50662.5

O4 7 7 16 15 18 88000 64577.7 5 6 7 8 8 9 10 17 19 19 88000 64707.6

O5 14 4 12 6 16 60000 73588.5 7 15 16 18 5 4 8 8 16 15 60000 50662.5

O6 19 20 19 12 12 34000 19022.9 20 19 19 17 20 20 19 19 17 13 34000 27086.9

O7 2 9 4 1 9 68000 78093.9 4 2 2 3 6 6 7 3 4 2 68000 87781.6

O8 13 16 10 16 5 96000 60572.9 17 13 13 13 16 17 14 12 6 10 96000 59691.5

O9 9 10 17 4 16 54000 60572.9 8 9 9 12 12 10 13 14 20 14 54000 47652.9

O10 18 15 15 19 19 54000 38546.4 18 18 17 19 17 15 17 16 18 20 54000 38623.9

O11 12 14 20 9 3 75000 57068.6 16 11 12 9 19 14 12 20 15 5 75000 62701.1

O12 5 1 6 13 9 78000 83100 1 5 4 4 2 1 1 9 7 12 78000 83267.1

O13 7 3 9 3 11 87000 74089.1 3 8 8 5 4 3 3 5 8 3 87000 87280

O14 1 17 3 11 19 94000 94113.2 11 1 1 6 14 18 20 4 10 18 94000 94302.5

O15 4 18 2 1 13 23000 39047 13 4 5 7 15 16 18 1 5 8 23000 48154.5

O16 10 11 14 7 8 23000 55066.2 12 10 11 10 11 11 11 11 12 6 23000 50160.9

O17 14 7 18 10 7 76000 59571.7 10 14 14 14 9 7 6 18 13 9 76000 57685

O18 17 6 13 20 4 39000 51061.4 9 17 15 15 7 8 4 15 9 11 39000 49659.3

O19 3 5 1 8 5 97000 97116.8 2 3 3 1 3 5 2 2 1 4 97000 102328.2

O20 6 18 8 16 2 20000 42050.6 14 7 6 2 18 19 16 10 3 7 20000 54173.8

correl 0.756518103 correl 0.74982303

0.409733788 0.389267266
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double_sim double_sim double_sim double_sim double_sim double_sim double_sim double_sim double_sim double_sim sim sim sim sim sim

estimations x1_x2 x1_x3 x1_x4 x1_x5 x2_x3 x2_x4 x2_x5 x3_x4 x3_x5 x4_x5 y naive estimationsx1 x2 x3 x4 x5 y naive

O1 70005.3 72706.8 80858.1 101348.1 66378.3 74238.6 102290.9 75937.4 103251.4 105319.1 97000 85233.4 O1 62.8 62.3 65.3 67 101.9 97000 71.86

O2 48852.6 50737.8 50930.1 44927.5 49657 68008.7 34800 49901.7 45771.2 45602.1 43000 48918.87 O2 33.8 61.8 58.8 41.3 59.9 43000 51.12

O3 50867.1 60153.1 44629.5 42837.9 66378.3 61778.9 59054.5 54783.4 44706.8 45602.1 41000 53079.16 O3 62.8 71.6 65.3 66.5 59.9 41000 65.22

O4 58925.3 65906.9 58280.8 73137.8 77019.1 65932.1 84890.9 66174 78236.9 77089.2 88000 70559.3 O4 62.8 70.6 58.8 66.5 59.9 88000 63.72

O5 71012.5 51784 69832 62689.6 55737.5 69047 63272.7 54241 63866.8 61888.6 60000 62337.17 O5 62.8 71.6 58.8 67 59.9 60000 64.02

O6 35758.1 54399.3 35703.6 35524.1 46110.1 41012.9 35854.5 56410.6 37787.9 41801.9 34000 42036.3 O6 33.8 28 51.7 66.5 59.9 34000 47.98

O7 83099.8 75845.2 96609.7 74182.7 61311.3 57106.6 58000 60207.5 55883.5 49402.3 68000 67164.86 O7 88.6 70.6 65.3 67 59.9 68000 70.28

O8 75041.6 70614.5 78757.9 73660.2 65871.6 72161.9 72763.6 62919.5 69189.1 69488.9 96000 71046.88 O8 62.8 61.8 63.1 64.8 61.4 96000 62.78

O9 45327.1 48122.5 46729.7 55375.8 54724.1 57106.6 56945.5 61834.7 57480.2 61888.6 54000 54553.48 O9 62.8 70.6 52.2 67 59.9 54000 62.5

O10 54392.6 56491.6 48829.9 56420.6 56750.9 68008.7 69600 58037.8 63334.6 80075.1 54000 61194.18 O10 39.7 61.8 58.8 41.3 59.9 54000 52.3

O11 64465.3 78460.6 67731.8 62689.6 78539.2 66970.4 50090.9 81903.9 80365.8 64060.1 75000 69527.76 O11 62.8 61.8 51.7 66.5 61.4 75000 60.84

O12 83099.8 52830.1 51455.2 52763.7 85126.4 80987.5 85945.5 54783.4 58544.6 60802.8 78000 66633.9 O12 64.4 90.9 65.3 66.5 59.9 78000 69.4

O13 67487.1 57537.8 59330.9 62167.2 71952.1 68008.7 68018.2 68886 64399.1 59717 87000 64750.41 O13 62.8 71.6 63.1 67 59.9 87000 64.88

O14 94683.4 98337.2 100285.1 98213.7 66378.3 71123.6 78036.4 65089.2 83559.1 86318.2 94000 84202.42 O14 102.6 60.7 65.3 66.5 59.9 94000 71

O15 54392.6 52307 63006.3 40748.2 47630.2 39974.6 24254.5 54783.4 35126.8 30401.4 23000 44262.5 O15 64.4 28 65.3 67 59.9 23000 56.92

O16 42305.3 31907.3 35178.5 43360.3 30909 48281 42181.8 45020 35659 54016.8 23000 40881.9 O16 62.8 62.3 58.8 67 59.9 23000 62.16

O17 62450.7 67999.2 68256.8 63212 70938.6 64893.8 72236.4 61292.3 63334.6 64603 76000 65921.74 O17 62.8 70.6 52.2 66.5 59.9 76000 62.4

O18 39787.2 48645.6 48829.9 55898.2 50163.8 65932.1 65909.1 49901.7 46303.5 61617.1 39000 53298.82 O18 39.7 70.6 58.8 33 61.4 39000 52.7

O19 92165.2 101475.7 85058.5 88810.2 98300.7 71642.8 83309.1 105227.5 103251.4 76003.5 97000 90524.46 O19 88.6 71.6 105.5 67 61.4 97000 78.82

O20 52881.7 50737.8 56705.7 59032.7 47123.5 34783.1 39545.5 59665.1 56947.9 51302.4 20000 50872.54 O20 62.8 28 63.1 64.8 61.4 20000 56.02

0.764054891 0.77275594 0.73954073 0.67266865 0.80562789 0.80385212 0.78305752 0.83070597 0.65315124 0.84265064 0.73653821correl 0.920403683 0.397002 0.497962 0.555165 0.337048 0.283492 0.311344correl 0.696603

7 5 4 1 7 2 1 3 1 1 97000 97000.5 6 11 2 1 1 97000 98903.5

16 16 14 16 16 7 19 18 16 17 43000 42999.7 19 13 11 18 7 43000 39255.5

15 9 18 18 7 14 12 14 17 17 41000 40999.7 6 2 2 9 7 41000 65765.7

11 8 11 6 4 11 3 5 5 4 88000 88000.4 6 6 11 9 7 88000 65765.7

6 15 6 8 13 6 11 17 8 9 60000 59999.8 6 2 11 1 7 60000 65765.7

20 12 19 20 19 18 18 13 18 19 34000 34000.2 19 18 19 9 7 34000 22941.5

3 4 2 4 11 15 13 10 14 16 68000 67999.8 2 6 2 1 7 68000 79530.7

5 6 5 5 10 3 6 7 6 6 96000 96000 6 13 8 16 2 96000 65255.9

17 19 17 14 14 15 14 8 12 9 54000 54000.3 6 6 17 1 7 54000 59648

12 11 15 12 12 7 8 12 9 3 54000 53999.8 17 13 11 18 7 54000 39255.5

9 3 8 8 3 10 15 2 4 8 75000 75000.4 6 13 19 9 2 75000 59138.2

3 13 13 15 2 1 2 14 11 12 78000 77999.9 4 1 2 9 7 78000 84628.8

8 10 10 10 5 7 9 4 7 13 87000 87000.4 6 2 8 1 7 87000 65765.7

1 2 1 2 7 5 5 6 3 2 94000 94000 1 17 2 9 7 94000 95844.6

12 14 9 19 17 19 20 14 20 20 23000 22999.6 4 18 2 1 7 23000 35177

18 20 20 17 20 17 16 20 19 14 23000 23000.1 6 11 11 1 7 23000 56589.1

10 7 7 7 6 13 7 9 9 7 76000 76000.4 6 6 17 9 7 76000 59648

19 18 15 13 15 11 10 18 15 11 39000 38999.7 17 6 11 20 2 39000 51491

2 1 3 3 1 4 4 1 1 5 97000 97000 2 2 1 1 2 97000 98903.5

14 16 12 11 18 20 17 11 13 15 20000 19999.6 6 18 8 16 2 20000 37726.1

correl 1.0000 correl 0.7787

0.079596316 0.082107
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impact_sim 6% 42% 16% 30% 6% 100%

0.38 0.62 0.00 0.00 0.00 error 12199.53 11908.56<--solver+

reg reg reg reg reg reg

estimations x1 x2 x3 x4 x5 y x1 x2 x3 x4 x5 y estimation diff

O1 56.75 61.48 63.56 64.69 66.68 97.00 21.68 38.31 0.00 0.00 0.00 97.00 59.99 37.01

O2 52.24 58.50 62.56 59.97 59.74 43.00 19.96 36.45 0.00 0.00 0.00 43.00 56.41 -13.41

O3 60.27 73.42 65.71 60.75 59.36 41.00 23.03 45.74 0.00 0.00 0.00 41.00 68.77 -27.77

O4 67.80 67.75 59.12 60.60 58.78 88.00 25.90 42.21 0.00 0.00 0.00 88.00 68.11 19.89

O5 57.00 70.43 62.13 64.06 59.26 60.00 21.78 43.88 0.00 0.00 0.00 60.00 65.66 -5.66

O6 53.49 49.55 57.40 61.30 62.73 34.00 20.44 30.87 0.00 0.00 0.00 34.00 51.31 -17.31

O7 70.81 67.15 65.85 65.87 63.41 68.00 27.05 41.84 0.00 0.00 0.00 68.00 68.89 -0.89

O8 57.76 54.33 62.70 60.36 64.66 96.00 22.07 33.85 0.00 0.00 0.00 96.00 55.91 40.09

O9 64.78 62.68 58.55 64.84 59.26 54.00 24.75 39.05 0.00 0.00 0.00 54.00 63.80 -9.80

O10 56.25 55.52 60.27 59.65 58.30 54.00 21.49 34.59 0.00 0.00 0.00 54.00 56.08 -2.08

O11 60.02 57.01 56.26 62.41 65.33 75.00 22.93 35.52 0.00 0.00 0.00 75.00 58.45 16.55

O12 68.80 73.72 63.99 60.99 63.41 78.00 26.29 45.93 0.00 0.00 0.00 78.00 72.21 5.79

O13 67.80 70.73 62.99 65.63 63.02 87.00 25.90 44.07 0.00 0.00 0.00 87.00 69.97 17.03

O14 72.06 53.13 67.43 61.38 58.30 94.00 27.53 33.10 0.00 0.00 0.00 94.00 60.63 33.37

O15 69.05 51.64 67.71 65.87 60.80 23.00 26.38 32.17 0.00 0.00 0.00 23.00 58.55 -35.55

O16 60.52 62.38 60.55 63.98 63.69 23.00 23.12 38.86 0.00 0.00 0.00 23.00 61.99 -38.99

O17 57.00 67.75 58.12 61.46 64.56 76.00 21.78 42.21 0.00 0.00 0.00 76.00 63.99 12.01

O18 56.50 68.35 60.70 59.57 64.85 39.00 21.59 42.58 0.00 0.00 0.00 39.00 64.17 -25.17

O19 70.05 69.84 68.14 63.27 64.66 97.00 26.77 43.51 0.00 0.00 0.00 97.00 70.28 26.72

O20 68.05 51.64 63.27 60.36 66.20 20.00 26.00 32.17 0.00 0.00 0.00 20.00 58.17 -38.17

correlation 0.24 0.30 0.13 0.08 0.11 1.00 1.00 0.35reg 0.36<--solver+

0.35naive

0.7565181sim


image20.emf
impact_sim 9% 44% 9% 32% 7% 100%

413.74541.01 0.00 0.00 63.22 error 7866529026.69

sim sim sim sim sim reg

estimations x1 x2 x3 x4 x5 y x1 x2 x3 x4 x5 y estimation diff

O1 62.80 62.30 65.3067.00101.9097000.00 25983.1533705.020.000.006441.7097000.00 66129.87 30870.13

O2 33.80 61.80 58.8041.30 59.9043000.00 13984.5633434.520.000.003786.6343000.00 51205.71 -8205.71

O3 62.80 71.60 65.3066.50 59.9041000.00 25983.1538736.430.000.003786.6341000.00 68506.21 -27506.21

O4 62.80 70.60 58.8066.50 59.9088000.00 25983.1538195.420.000.003786.6388000.00 67965.20 20034.80

O5 62.80 71.60 58.8067.00 59.9060000.00 25983.1538736.430.000.003786.6360000.00 68506.21 -8506.21

O6 33.80 28.00 51.7066.50 59.9034000.00 13984.5615148.320.000.003786.6334000.00 32919.52 1080.48

O7 88.60 70.60 65.3067.00 59.9068000.00 36657.7538195.420.000.003786.6368000.00 78639.80 -10639.80

O8 62.80 61.80 63.1064.80 61.4096000.00 25983.1533434.520.000.003881.4696000.00 63299.12 32700.88

O9 62.80 70.60 52.2067.00 59.9054000.00 25983.1538195.420.000.003786.6354000.00 67965.20 -13965.20

O10 39.70 61.80 58.8041.30 59.9054000.00 16425.6533434.520.000.003786.6354000.00 53646.80 353.20

O11 62.80 61.80 51.7066.50 61.4075000.00 25983.1533434.520.000.003881.4675000.00 63299.12 11700.88

O12 64.40 90.90 65.3066.50 59.9078000.00 26645.1449177.950.000.003786.6378000.00 79609.72 -1609.72

O13 62.80 71.60 63.1067.00 59.9087000.00 25983.1538736.430.000.003786.6387000.00 68506.21 18493.79

O14 102.60 60.70 65.3066.50 59.9094000.00 42450.1832839.400.000.003786.6394000.00 79076.21 14923.79

O15 64.40 28.00 65.3067.00 59.9023000.00 26645.1415148.320.000.003786.6323000.00 45580.10 -22580.10

O16 62.80 62.30 58.8067.00 59.9023000.00 25983.1533705.020.000.003786.6323000.00 63474.80 -40474.80

O17 62.80 70.60 52.2066.50 59.9076000.00 25983.1538195.420.000.003786.6376000.00 67965.20 8034.80

O18 39.70 70.60 58.8033.00 61.4039000.00 16425.6538195.420.000.003881.4639000.00 58502.53 -19502.53

O19 88.60 71.60105.5067.00 61.4097000.00 36657.7538736.430.000.003881.4697000.00 79275.64 17724.36

O20 62.80 28.00 63.1064.80 61.4020000.00 25983.1515148.320.000.003881.4620000.00 45012.93 -25012.93

correlation 0.50 0.56 0.34 0.28 0.31 1.00 1.00 0.69reg

0.70naive

0.7787103sim


image21.emf
impact_sim 13% 29% 0% 10% 1% 2% 16% 0% 22% 7% 100%

0.62 0.00 0.00 0.16 0.00 0.00 0.23 0.00 0.00 0.00 error 11838.34

reg reg reg reg reg reg reg reg reg reg reg

estimations x1_x2x1_x3x1_x4x1_x5x2_x3x2_x4x2_x5x3_x4x3_x5x4_x5y x1_x2x1_x3x1_x4x1_x5x2_x3x2_x4x2_x5x3_x4x3_x5x4_x5y estimation diff

O1 56.89 56.57 56.34 61.47 62.43 62.62 65.93 64.92 68.41 68.4797.00 35.08 0.00 0.00 9.68 0.00 0.00 15.13 0.00 0.00 0.0097.00 59.88 37.12

O2 50.43 52.03 52.38 49.06 58.80 57.43 55.81 61.02 59.70 57.8043.00 31.09 0.00 0.00 7.72 0.00 0.00 12.81 0.00 0.00 0.0043.00 51.63 -8.63

O3 70.57 60.01 60.45 56.86 75.53 72.43 70.38 64.35 62.64 58.1441.00 43.51 0.00 0.00 8.95 0.00 0.00 16.15 0.00 0.00 0.0041.00 68.61 -27.61

O4 71.76 68.11 68.13 63.93 65.11 66.80 64.10 58.34 54.97 57.4688.00 44.24 0.00 0.00 10.07 0.00 0.00 14.71 0.00 0.00 0.0088.00 69.02 18.98

O5 65.16 56.91 56.68 53.41 69.96 71.09 67.29 63.24 58.72 60.9860.00 40.17 0.00 0.00 8.41 0.00 0.00 15.44 0.00 0.00 0.0060.00 64.02 -4.02

O6 43.43 53.63 53.48 53.69 46.30 49.30 49.90 57.25 57.49 61.7834.00 26.78 0.00 0.00 8.45 0.00 0.00 11.45 0.00 0.00 0.0034.00 46.68 -12.68

O7 73.74 70.75 70.48 72.21 69.61 68.74 68.25 67.73 67.25 66.4668.00 45.46 0.00 0.00 11.37 0.00 0.00 15.66 0.00 0.00 0.0068.00 72.50 -4.50

O8 51.29 57.65 57.95 60.23 54.89 53.53 56.67 61.40 65.26 62.7496.00 31.62 0.00 0.00 9.48 0.00 0.00 13.00 0.00 0.00 0.0096.00 54.11 41.89

O9 64.68 65.07 64.49 61.38 59.80 63.87 59.51 60.52 54.89 61.6854.00 39.88 0.00 0.00 9.67 0.00 0.00 13.65 0.00 0.00 0.0054.00 63.20 -9.20

O10 51.11 56.26 56.51 51.55 54.20 54.36 51.33 58.77 55.67 56.1754.00 31.51 0.00 0.00 8.12 0.00 0.00 11.78 0.00 0.00 0.0054.00 51.41 2.59

O11 55.59 60.36 59.97 63.30 52.62 57.14 60.06 56.92 59.13 65.1975.00 34.28 0.00 0.00 9.97 0.00 0.00 13.78 0.00 0.00 0.0075.00 58.02 16.98

O12 77.97 68.82 69.10 70.15 74.53 72.84 74.84 62.96 65.26 62.1378.00 48.07 0.00 0.00 11.04 0.00 0.00 17.17 0.00 0.00 0.0078.00 76.29 1.71

O13 74.45 67.86 67.45 68.69 70.90 72.14 71.45 65.01 63.77 65.8987.00 45.90 0.00 0.00 10.81 0.00 0.00 16.40 0.00 0.00 0.0087.00 73.11 13.89

O14 62.17 71.93 72.37 67.77 57.31 52.85 48.94 66.29 63.31 57.7094.00 38.33 0.00 0.00 10.67 0.00 0.00 11.23 0.00 0.00 0.0094.00 60.23 33.77

O15 58.31 68.84 68.69 67.49 56.09 53.54 50.01 69.40 66.37 64.0223.00 35.95 0.00 0.00 10.63 0.00 0.00 11.48 0.00 0.00 0.0023.00 58.06 -35.06

O16 60.85 60.60 60.26 61.98 61.02 63.16 63.76 61.77 61.91 65.0523.00 37.51 0.00 0.00 9.76 0.00 0.00 14.63 0.00 0.00 0.0023.00 61.90 -38.90

O17 62.74 57.17 57.03 59.35 64.36 67.22 70.04 57.99 60.27 63.6376.00 38.68 0.00 0.00 9.34 0.00 0.00 16.07 0.00 0.00 0.0076.00 64.10 11.90

O18 62.86 56.49 56.78 59.16 66.87 66.90 70.94 59.10 63.34 62.2239.00 38.76 0.00 0.00 9.31 0.00 0.00 16.28 0.00 0.00 0.0039.00 64.35 -25.35

O19 75.53 69.84 70.07 72.84 73.92 70.13 72.24 68.13 71.07 65.3297.00 46.57 0.00 0.00 11.47 0.00 0.00 16.58 0.00 0.00 0.0097.00 74.61 22.39

O20 57.47 68.10 68.42 72.51 52.74 50.90 55.56 61.91 67.57 64.1820.00 35.44 0.00 0.00 11.42 0.00 0.00 12.75 0.00 0.00 0.0020.00 59.60 -39.60

correlation 0.36 0.24 0.24 0.27 0.31 0.30 0.32 0.14 0.17 0.13 1.00 1.00 0.37reg

0.36naive

0.7498230sim


image22.emf
impact_sim 9% 22% 0% 11% 2% 27% 5% 23% 0% 1% 100%

0.20 0.00 0.00 0.00 0.03 0.00 0.41 0.00 0.39 0.00 error 3120443570.64

reg reg reg reg reg reg reg reg reg reg reg

estimations x1_x2 x1_x3 x1_x4 x1_x5 x2_x3 x2_x4 x2_x5 x3_x4 x3_x5 x4_x5 y x1_x2 x1_x3x1_x4x1_x5x2_x3 x2_x4x2_x5 x3_x4x3_x5 x4_x5y estimation diff

O1 70005.30 72706.80 80858.10 101348.10 66378.30 74238.60 102290.90 75937.40 103251.40 105319.10 97000.00 13997.55 0.00 0.00 0.002273.45 0.00 41596.81 0.00 40006.79 0.00 97000.00 97874.59 -874.59

O2 48852.60 50737.80 50930.10 44927.50 49657.00 68008.70 34800.00 49901.70 45771.20 45602.10 43000.00 9768.07 0.00 0.00 0.001700.75 0.00 14151.49 0.00 17734.95 0.00 43000.00 43355.26 -355.26

O3 50867.10 60153.10 44629.50 42837.90 66378.30 61778.90 59054.50 54783.40 44706.80 45602.10 41000.00 10170.87 0.00 0.00 0.002273.45 0.00 24014.63 0.00 17322.53 0.00 41000.00 53781.48 -12781.48

O4 58925.30 65906.90 58280.80 73137.80 77019.10 65932.10 84890.90 66174.00 78236.90 77089.20 88000.00 11782.10 0.00 0.00 0.002637.89 0.00 34521.06 0.00 30314.43 0.00 88000.00 79255.48 8744.52

O5 71012.50 51784.00 69832.00 62689.60 55737.50 69047.00 63272.70 54241.00 63866.80 61888.60 60000.00 14198.94 0.00 0.00 0.001909.00 0.00 25729.97 0.00 24746.45 0.00 60000.00 66584.36 -6584.36

O6 35758.10 54399.30 35703.60 35524.10 46110.10 41012.90 35854.50 56410.60 37787.90 41801.90 34000.00 7149.83 0.00 0.00 0.001579.26 0.00 14580.31 0.00 14641.67 0.00 34000.00 37951.06 -3951.06

O7 83099.80 75845.20 96609.70 74182.70 61311.30 57106.60 58000.00 60207.50 55883.50 49402.30 68000.00 16615.79 0.00 0.00 0.002099.90 0.00 23585.82 0.00 21653.16 0.00 68000.00 63954.68 4045.32

O8 75041.60 70614.50 78757.90 73660.20 65871.60 72161.90 72763.60 62919.50 69189.10 69488.90 96000.00 15004.55 0.00 0.00 0.002256.09 0.00 29589.47 0.00 26808.68 0.00 96000.00 73658.80 22341.20

O9 45327.10 48122.50 46729.70 55375.80 54724.10 57106.60 56945.50 61834.70 57480.20 61888.60 54000.00 9063.15 0.00 0.00 0.001874.29 0.00 23157.01 0.00 22271.84 0.00 54000.00 56366.28 -2366.28

O10 54392.60 56491.60 48829.90 56420.60 56750.90 68008.70 69600.00 58037.80 63334.60 80075.10 54000.00 10875.79 0.00 0.00 0.001943.71 0.00 28302.98 0.00 24540.24 0.00 54000.00 65662.72 -11662.72

O11 64465.30 78460.60 67731.80 62689.60 78539.20 66970.40 50090.90 81903.90 80365.80 64060.10 75000.00 12889.82 0.00 0.00 0.002689.96 0.00 20369.57 0.00 31139.31 0.00 75000.00 67088.66 7911.34

O12 83099.80 52830.10 51455.20 52763.70 85126.40 80987.50 85945.50 54783.40 58544.60 60802.80 78000.00 16615.79 0.00 0.00 0.002915.57 0.00 34949.92 0.00 22684.26 0.00 78000.00 77165.53 834.47

O13 67487.10 57537.80 59330.90 62167.20 71952.10 68008.70 68018.20 68886.00 64399.10 59717.00 87000.00 13494.03 0.00 0.00 0.002464.35 0.00 27659.74 0.00 24952.70 0.00 87000.00 68570.82 18429.18

O14 94683.40 98337.20 100285.10 98213.70 66378.30 71123.60 78036.40 65089.20 83559.10 86318.20 94000.00 18931.93 0.00 0.00 0.002273.45 0.00 31733.66 0.00 32376.62 0.00 94000.00 85315.66 8684.34

O15 54392.60 52307.00 63006.30 40748.20 47630.20 39974.60 24254.50 54783.40 35126.80 30401.40 23000.00 10875.79 0.00 0.00 0.001631.33 0.00 9863.14 0.00 13610.57 0.00 23000.00 35980.83 -12980.83

O16 42305.30 31907.30 35178.50 43360.30 30909.00 48281.00 42181.80 45020.00 35659.00 54016.80 23000.00 8458.94 0.00 0.00 0.001058.63 0.00 17153.32 0.00 13816.78 0.00 23000.00 40487.66 -17487.66

O17 62450.70 67999.20 68256.80 63212.00 70938.60 64893.80 72236.40 61292.30 63334.60 64603.00 76000.00 12487.01 0.00 0.00 0.002429.64 0.00 29375.08 0.00 24540.24 0.00 76000.00 68831.96 7168.04

O18 39787.20 48645.60 48829.90 55898.20 50163.80 65932.10 65909.10 49901.70 46303.50 61617.10 39000.00 7955.44 0.00 0.00 0.001718.10 0.00 26802.07 0.00 17941.20 0.00 39000.00 54416.82 -15416.82

O19 92165.20 101475.70 85058.50 88810.20 98300.70 71642.80 83309.10 105227.50 103251.40 76003.50 97000.00 18428.41 0.00 0.00 0.003366.79 0.00 33877.82 0.00 40006.79 0.00 97000.00 95679.81 1320.19

O20 52881.70 50737.80 56705.70 59032.70 47123.50 34783.10 39545.50 59665.10 56947.90 51302.40 20000.00 10573.69 0.00 0.00 0.001613.97 0.00 16081.26 0.00 22065.59 0.00 20000.00 50334.50 -30334.50

correlation 0.77 0.74 0.67 0.81 0.80 0.78 0.83 0.65 0.84 0.74 1.00 1.00 0.92reg

0.92naive

1.000000sim


