Authors’ Statement:

We have two updates on our published paper entitled “A hybrid feature selection
algorithm based on large neighborhood search” as below:

(1) A minor revision on the paper: According to the section 3.2 of the paper, the
destroy function takes those features into account that have been set to one, while it
actually considers all features which have been set to either zero or one. So, the following
revises applied on the paper:

* Page 6, line 4, will be replaced with the below sentence after revision:
“ xd = des(x) : Select K percentage of the lowest ranked features (either zero or one) to
remove from x

* Page 6, the sentence at line 38, will be replaced with the below sentence after revision:
“In order to destruct the suitable part of the solution, we employed CFS to rank features and
remove lowest rank K percentage of features which were set to either zero or one.”

* Page 7, the sentence at line 6, will be replaced with the below sentence after revision:
“As mentioned before, function des() selects K percentage of the lowest ranked features
(which are either zero or one) from x, using the CFS ranking selection and move it to xd”

(2) A new added appendix: The appendix provides subsets of selected features by the
proposed algorithm for each data set for five independent runs.

(3) The implementation of the paper: The implementation has been uploaded on the
following GitHub repository: https://github.com/gelarehai/FeatureSelection
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Abstract. Feature selection aims at choosing a small number of relevant features
in a data set to achieve similar or even better classification accuracy than using all
features. This paper presents the first study on Large Neighborhood Search (LNS)
algorithm for the feature selection problem. We propose a novel hybrid Wrapper
and Filter feature selection method using LNS algorithm (WFLNS). In LNS, an
initial solution is gradually improved by alternately destroying and repairing the
solution. We introduce the idea of using filter ranking method in the process of
destroying and repairing to accelerate the search in identifying the core feature
subsets. Particularly, WFLNS either adds or removes features from a candidate
solution based on the correlation based feature ranking method. The proposed
algorithm has been tested on twelve benchmark data sets and the results have been
compared with ten most recent wrapper methods where WFLNS outperforms
other methods in several the data sets.
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1 Introduction

One of the aims of the feature selection is to remove irrelevant and redundant features
from a set of original features to improve the classification performance. Generally, re-
cent interest in feature selection has been increased due to challenges which are caused
by sheer volume of data that is expected to have a rapid growth over next years. Such
data volume would not only increase the demand of computational resources but also
effect on the quality of several data mining tasks such as classification. Moreover, learn-
ing from large data sets would be a more complex task when it includes irrelevant, re-
dundant and noisy features. Feature selection techniques address such challenges by
decreasing the dimensionality, reducing the amount of data needed for the learning
process, shortening the running time, and improving the performance of the learnt clas-
sifiers [1].

Throughout the literature, feature selection approaches are mainly categorized into
three main groups: filter, wrapper and hybrid approaches. Filter approaches select and
evaluate subsets of features based on the general characteristics of the training data
without involving a learning model while wrapper approaches find subset of features
by considering a learning model. Wrapper methods have better quality subsets than



filter methods, however they impose a high computational cost as a result of construct-
ing a learning model when evaluating every single subset while filter methods are more
computationally efficient. Hybrid approaches aim at benefiting from advantages of both
filter and wrapper methods, where filter method can search through the feature space ef-
ficiently while the wrapper method provides good accuracy by providing higher quality
subset of features for a classifier.

Wrapper methods guide the search through the search space of feature subset by a
learning algorithm where a search algorithm is wrapped around the classification model.
To this end a common open question that all wrapper techniques try to deal with is to de-
velop an efficient search algorithm for finding an optimal feature subset. An exhaustive
search algorithm may be employed, as a possible option to find the optimal solution,
however it is often impractical for most data sets. Alternatively, metaheuristic meth-
ods have been developed with varying degrees of success (see the next section) to find
near-optimal solutions in a reasonable amount of time.

This paper proposes a novel hybrid Wrapper and Filter algorithm designed based
on LNS (WFLNS) to solve the feature selection problem. In this study we aim at devel-
oping a LNS with improved capabilities of destroy, repair and acceptance methods that
has leading-edge performance over the most recent metaheuristics algorithms for fea-
ture selection. Our idea is based on hybridizing a filter ranking method as a heuristic in
the process of destroying and repairing of the LNS to transform a current solution into
a different solution by constantly adding or removing features based on the correlation
based feature ranking method [2]. Moreover, we proposes a new acceptance method in
WEFLNS by incorporating the Simulated Annealing acceptance probability. It is worth
mentioning that to the best of our knowledge no systematic studies have been carried out
to investigate the capability of LNS algorithms for the feature selection problem so far.
The performance of the proposed algorithm is compared with ten state of the art meta-
heuristic algorithms which all were employed for solving the feature selection problem
in [3]. Moreover, we used the same high dimensional and real-valued benchmark data
sets as [3], which were originally collected from UCI repository [4]. We were able to
conclude that our WFLNS outperforms other algorithms in terms of classification ac-
curacy, particularly for large size data set. The rest of the paper is organized: Section
2 reviews the prior studies in metaheuristic algorithms for feature selection problem.
Section 3 proposes Large Neighborhood Search for the feature selection problem and
experimental results and discussions are presented in Section 4. Finally, Section 5 con-
cludes the paper.

2 Literature Review

Feature selection problem is the problem of choosing the best subset of features out
of the whole feature set. Searching for the best subset in the feature space requires
checking all possible combinations of features in the search space. To this end, feature
selection problem could be considered as a NP-hard problem [5]. Metaheuristic algo-
rithms are introduces into feature selection as an appropriate methods as they have been
demonstrated to be superior methodologies in many NP hard problems. As the core con-
cept of WFLNS is close to the concepts of both wrapper and hybrid approaches, here



we concentrated on the literature that has focused on wrapper and hybrid feature selec-
tion by employing metaheuristic algorithms. Different feature selection algorithms have
been developed based on different sort of optimization techniques such as metaheuristic
algorithms. We explored and categorized the existing metaheuristic-based feature selec-
tion algorithms into three groups: trajectory- based feature selection, population-based
feature selection and hybrid feature selection. A trajectory-based algorithm typically
uses one solution at a time, which will gradually improve the current solution by con-
stantly changing the current solution as the iterations continue. The trajectory-based
algorithms developed for feature selection problem include Tabu Search (TS) [6] [7]
, Simulated Annealing (SA) [8] and Harmony Search (HS) [9] . In [10], a hybrid ap-
proach based on TS and probabilistic neural networks is proposed for the feature se-
lection problem. In contrast with other TS based approached for the feature selection
problem, this approach employed long-term memory to avoid the necessity of tuning
the memory length and decrease the risk of trapping into local optimal solutions. A TS
was employed in [11] to select effective emotion states from the physiological signals
based on K-nearest neighbor classifier. In [12], a SA-SVM approach is developed for
tuning the parameter values of SVM and finding the best subset of features in a way that
maximize the classification accuracy of SVM. Another SA-based algorithm is proposed
in [13], where feature selection applied on marketing data to build large scale regression
model. In the proposed approach, SA was compared with stepwise regression [14] (as
a typical example of an iterative improvement algorithm) and the results have shown
the superiority of SA in providing a better predictive model by escaping the local op-
timum that stepwise regression is fall into. In [15], hybrid combination of SA and GA
proposed to combine the capability of SA and GA to avoid being trapped in a local min-
imum and benefit from the high rate of convergence of the crossover operator of genetic
algorithms in the search process. In [16] HS is employed for feature selection in email
classification task, where HS was incorporated with the fuzzy support vector machine
and Naive Bayesian classifiers.In [17], the authors propose a hybrid feature selection
algorithm based on the filter and HS algorithm for gene selection in micro-array data
sets

Population-based approaches rely on a set of candidate solutions rather than on
one current solution. There exist two main population based algorithms, which are
developed for feature selection problem, evolutionary algorithms and swarm intelli-
gence algorithms. Former involves Genetic Algorithms (GA) [18], Memetic Algorithms
(MA) [19] and Artificial Immune Algorithms [20] while later referring to Particle Swarm
Optimization (PSO) [21], Ant Colony Optimization (ACO) [22], and Aurtificial Bee
Colony (ABC) [23] optimization. In [24] a GA-base feature selection was proposed in
which a feature subset is represented by a binary string of length of the total number of
features, called a chromosome. A population of such chromosomes is randomly initial-
ized and maintained, and those with higher classification accuracy are propagated into
the later generations. In [25], a new hybrid algorithm of GA and PSO was developed
for classification of hyper spectral data set based on SVM classifier. [26] developed a
feature selection algorithm based on MA for multi-label classification problem which
prevent premature convergence by employing a local search to refine the feature sub-
sets found through a GA search. A hybrid filter-wrapper method based on memetic



framework was proposed in [27], which employes the filter-ranking method at each it-
eration of the MA to rank the features and reduce the neighborhood size, then local
search operators are applied. Clonal Search Algorithm (CSA) is inspired from Arti-
ficial Immune Algorithm, which was developed for the feature selection problem by
Shojaei and Moradi in [28] where the proposed approach enables both feature selection
and parameter tuning of the SVM classifier. Among swarm intelligence metaheuris-
tic algorithms, the ACO-based feature selection approach proposed in [29] that each
ant has a binary vector where 0 and 1 represents deselected and selected features re-
spectively. [30] presents a variation of ACO for the feature selection problem, which
is called enriched ACO. It aims at considering the previously traversed edges in the
earlier executions to adjust the pheromone values appropriately and prevent premature
convergence of the ACO. [31] proposed a rough set-based binary PSO algorithm to per-
form feature selection. In the algorithm, each particle represents a potential solution,
and these are evaluated using the rough set dependency degree. An ABC algorithm was
proposed in [32] to solve multi-objective feature selection problem where the number of
features should be minimized while the classification accuracy should be maximized.
The results where evaluated based on mutual information, fuzzy mutual information
and the proposed fuzzy mutual information.

In order to improve the searching ability of proposed feature selection algorithms,
hybrid algorithms were proposed. The most effective forms of the combination is to
use both filter and wrapper approach at the same time. Generally, hybrid approaches
involve two main steps. At the first step a filter method applies to reduce the number
of features and consequently the searching space. The second step is a wrapper method
that explores the subsets, which were built on the first step. In [33] a combination of
information gain as a filter method and GA as a wrapper method was proposed. The
K-nearest neighbor (KNN) classifier with leave-one-out cross-validation (LOOCV) em-
ployed as an evaluator of the proposed algorithm. Another hybrid approach is developed
for developing short term forecasting in [34], which first uses partial mutual informa-
tion based filter method to remove most irrelevant features, and subsequently applies
a wrapper method through firefly algorithm to further reduce the redundant features
without degrading the forecasting accuracy. Another hybrid approach was developed
in [35] for feature selection in DNA micro-arrays data set. The proposed algorithm em-
ployed both univariate and multivariate filter methods along with the GA as a wrapper
method where the reported results show that a multivariate filter outperforms a univari-
ate filter in filterwrapper hybrid. [36] presents the application of rough set method on
the outcome of Principal Components Analysis (PCA) for the feature selection problem
on neural network classifiers for a face image data set. Greedy Randomized Adaptive
Search Procedure (GRASP) is a multi-start two-phase algorithm, construction and local
search phase. A feasible solution is built in the construction phase, and then its neigh-
borhood is explored by the local search. [37] proposes a GRASP-based algorithm for
the feature selection problem, where the proposed algorithm uses some random part
of the features subset at each iteration, and then selects features based on coopera-
tion between all the previously found non-dominated solutions. [38] is investigated
binary classification high dimension data sets while employing GRASP algorithm for
feature selection to reduce the computation time. In [39] a feature selection approach



is proposed based on a linear programming model with integer variables on biological
application. To deal with such approach the authors presents a metaheuristic algorithm
based on GRASP procedure which is extended with the adoption of short memory and
a local search strategy. The reported results show that the method performs well on a
very large number of binary or categorical features. In [3] authors carried out a com-
prehensive review on the most recent metaheuristic algorithms for the feature selection
problem. The performance of developed algorithms were examined and compared with
each other based on twelve benchmark data set from UCI repository. We considered this
paper as a base line for evaluating our proposed method, and compare our experiments
with their reviewed algorithms with the same setting and data sets.

3 WFLNS:A Wrapper Filter feature selection based on LNS

LNS algorithm [40] is a metaheuristic search algorithm, which aims at finding a near-
optimal solution by iteratively transforming a current solution to an alternative solu-
tion in its neighborhood. The notion of the neighborhood in LNS algorithm refers to
a set of similar candidate solutions, which is achieved by applying destroy and repair
methods over the current solution [41]. Using large neighborhoods makes it possible
to find better candidate solutions at each iteration of the algorithm and hence explore
more promising part of the search space. LNS-based algorithms have been applied
on many optimization problems, including the traveling salesman problem space [42],
timetabling problems [43] [44] and capacitated vehicle routing problem [44] because of
their capabilities to explore a wide samples of the search space and escape from local
optima by means of destroy and repair techniques along with an appropriate acceptance
criterion. To the best of our knowledge no systematic studies have been carried out
to investigate the capability of LNS-based algorithms for the feature selection problem.
Here we present WFLNS, a hybrid Wrapper and Filter feature selection algorithm based
on the LNS framework. The novelty of the WFLNS includes embedding new problem-
specific destroy, repair and acceptance methods in the LNS which let the algorithm
search the feature space more efficiently with improved intensification and diversifica-
tion. In the following, the algorithmic flow of the WFLNS is explained. Moreover, the
Pseudo-code of the WFLNS is presented at Algorithm 1, where defined functions and
variables are as follows: The functions des(), rep() and acc() define destroy, repair and
acceptance methods respectively. The variable xb is the best observed solution during
the search, z is the current solution, zd is the outcome of the des() function which
would be served as the input to the rep() function, and xt is the temporary solution.

3.1 Encoding Representation and Initialization

A candidate solution in WFLNS is encoded as a binary string with D digits, where D
is the total number of features and we aim at choosing a string with d digits out of
it, where d is the subset size. Each binary digit represents a feature values 1 and 0, in
which 1 indicates a selected feature and 0 an unselected feature. As an example, string
010100 means that the second and fourth features are selected. When prior knowledge
about the optimal number of features is available, we may limit d to no more than the



input : an initial solution x;
xb=x;
while Stop criterion is not met do
xd = des(x) : Select K percentage of the lowest ranked selected features (ones) to
remove from x ;
xt = rep(zd): Select R percentage of the highest ranked features from the removed
features and insert them to xt ;
if acc( xt, xb ) then
‘ b = xt;
end

end
Output : xb;
Algorithm 1: Procedure of WFLNS

predefined value; otherwise, d is equal to D. To make our results comparable with [3],
we considered d equal to D in all the experiments. We initialized the initial solution at
random and tried to minimize the randomness effects by repeating the experiments for
five independent runs. The maximum number of iterations in [3], as our baseline for
comparison, is set to the very large value , 5000, to allow all of the studied algorithms
to fully converge. In our study, the number of iterations is set to 500 as in most of our
experiments the solution was not improved after around 350 iterations.

3.2 Destroy and Repair Methods

The notion of neighborhood in LNS is defined by employed strategies for destructing
and rebuilding the current solution to transform it to another solution. Thus both de-
stroy and repair methods have significant impact on the quality of the final solution.
Typically, the employed strategies for destroying different parts of the solution are ap-
plied randomly and the neighborhood of a solution is then defined as the set of solutions
that can be reached by the repair method. The main drawback is caused by destructing
the large part of the solution which leads to a neighborhood containing a large amount
of candidate solutions that need to be explored. In other words, for each destruction
choice there are many possible repairing solutions. In WFLNS, we incorporate a CFS
filter method [45] for both destroy and repair methods. CFS is a filter method in which
features are ranked based on their correlation with each other as well as the classifier.
The main hypothesis behind CFS is that a good feature subsets contain features highly
correlated with the classification, yet uncorrelated to each other. Thus, irrelevant fea-
tures would be ignored as they typically show low correlation with the classifier. Sup-
pose a given current solution z, we define K as a degree of destruction, which would
remove K percentage of the solution (X is selected randomly and it is between 0 and
100). In order to destruct the suitable part of the solution, we employed CFS to rank
features and remove lowest rank K percentage of selected features which were set to
one. Afterwards, we rebuild the destructed part of the solution based on R, where R
is the size of the neighborhood (R is selected randomly and it is between 1 and K).
In other words, in the destroy process the lowest rank features (K percentage) would
be removed and in the repair process the highest ranked features (R percentage) from



the destroyed set would be considered as selected features. Given a current solution =z,
we define the functionality of destroy and repair methods by des() and rep() respec-
tively. As mentioned before, function des() selects K percentage of the lowest ranked
selected features (ones) from z, using the CFS ranking selection and move it to zd.
Function rep() selects R percentage of the highest ranked features from destroyed set,
using the CFS ranking selection and inserts them.

3.3 Objective Function

The objective function is defined by the classification accuracy, i.e.

ObjF(x) = Accuracy(Sx) (1)

where Sz denotes the corresponding selected feature subset encoded in the current
solution z, and the feature selection criterion function Accuracy(Sz) evaluates the
significance for the given feature subset Sx. As we considered paper [3] as the baseline
for this work, so to make our results comparable with their results, we needed to use the
same classifiers as our objective functions: a tree based classification (C4.5) [46] and
the probabilistic Bayesian classifier [47] with naive independence assumptions.

3.4 Acceptance Method

We propose a new acceptance method for WFLNS, which inspired from acceptance
probably of Simulated Annealing algorithm. In our proposed method xt is always ac-
cepted as xb if ObjF(xt) > ObjF(xb), and accepted with probability e~ (O0I F(2b)—Obj F(wt))/T
if ObjF'(zb) > ObjF(«t). Here we set the initial temperature to 7' = 1. By choosing
this temperature non improving solutions would be allowed to be accepted. Within the
search progress, T decreases and towards the end of the search only a few or non im-
proving solutions would be accepted. It is worth noting that based on the original LNS
in [40], the acceptance method evaluates solutions of the neighborhood and then allows
the solution with the highest objective function value to be considered as a current solu-
tion if and only if it was improved. The particularity of the proposed acceptance method
against its original counterpart is that it allows WFLNS move to a new solution, which
might make the objective function worse in the hope of not trapping in to local optimal
solutions.

4 Experimental Results and Discussion

We considered the paper [3] as a baseline for conducting and comparing our experi-
ments because to the best of our knowledge this paper has been the most recent com-
parison of existing wrapper methods. We used the same classifiers, Naive Bayesian
(NB) and C4.5, with the same setting to measure the classification accuracy. Then, we
employed the same twelve real value data sets (Table 1) with [3], which were orig-
inally chosen from the UCI repository [4]. Data sets are both high and low dimen-
sion to present reasonable challenges to the proposed algorithm.Finally, we compared



the performance of the WFLNS with all state of the art employed metaheuristic al-
gorithms in [3], such as Swarm Intelligence algorithms, Evolutionary algorithms and
Local Search algorithms. Table 1 illustrates the accuracy on all data sets for both em-
ployed classifiers with no feature selection. For the sake of performance analysis, we
categorized these data sets into three main categories: small size data sets (number of
features below 20), medium size data sets (number of features between 20 and 100)
and large size data sets (number of features more than 100). The small sized data sets
include Cleveland and Hearth. The next six data sets include Ionosphere, Water, Wave-
form, Ozone, Sonar and Libras are categorized as medium sized. The last four data
sets Libras, Arrhythmia, Handwritten, Secom and multifeat are considered as large size
data sets. The obtained results have been discussed in terms of classification accuracy,
destruction degree and acceptance criteria. For each data set, the final accuracy was
obtained by averaging out the accuracy of WFLNS over five independent runs with an
identical initial solution. Also, the number of iterations and initial temperature (1') were
set to 500 and 1 respectively.

Table 1. Data set information

Data set |Feature |Instance|Class|C4.5(%)|NB (%)
Heart 14 270 2 77.56 | 84.00

Cleveland 14 297 5 51.89 | 55.36
Tonosphere | 35 230 2 86.22 | 83.57
Water 39 390 3 81.08 | 85.40
Waveform 41 699 2 75.49 | 79.99
2

2

Sonar 60 208 73.59 | 67.85
Ozone 73 2,534 92.70 | 67.66
Libras 91 360 15 | 68.24 | 63.635
Arrhythmia| 280 452 16 | 65.97 | 61.40
Handwritten| 257 | 1,593 | 10 | 75.74 | 86.21
Secom 591 | 1,567 | 2 | 89.56 | 30.04
Mutifeat 650 | 2000 | 10 | 94.54 | 95.30

4.1 Classification Accuracy

As Table 2 shows, for both classifiers the proposed method achieved the highest accu-
racy in comparison with other algorithms in most data sets. WFLNS achieved the high-
est accuracy for seven and eight out of twelve data sets for C4.5 and NB respectively.
More specifically, in case of C4.5 classifier: for small size data set WFLNS achieved the
highest accuracy among all other algorithms. For medium size data set (Ionosphere, Wa-
ter, Waveform, Sonar and Ozone), the best subset was found by WFLNS for both Iono-
sphere and Sonar with 89.9 and 76.2 respectively while for Water data set GA achieved
the highest accuracy with 83.4 and for Waveform data set CSA and SA achieved the
same highest result with 77.6. In case of large data set, WFLNS reached the best classi-



fication accuracy for Arrhythmia data set with 68.1. For Secom and Multifeat data set,
ABC and SA gain the highest accuracy with 93.4 and 95.1 respectively.

Table 2. C4.5 (Left) and NB (right) Classification Accuracies

Data set ABC ACO CSA FF GA HS MA PSO SA TS WFLNS

Heart 81.7 83.0 81.2 84.1 81.7 83.0 82.2 83.0 80.6 85.0 80.6 85.0 80.6 85.0 80.7 85.0 82.1 823 81.7 829 83.2 85.5
Cleveland 55.8 56.3 553 56.5 55.8 56.3 558 56.6 56.4 56.9 56.4 56.9 55.0 55.7 56.4 56.9 55.0 55.7 56.3 57.0 57.8 553
Tonosphere 82.2 86.6 87.6 86.3 87.8 86.8 88.4 86.9 88.4 88.9 88.3 88.9 88.3 86.9 88.0 86.4 87.4 87.0 87.3 87.0 89.9 88.3
Water 81.9 849 82.7 85.8 82.8 85.9 834 859 83.4 859 833 859 833 859 82.1 85.2 83.0 85.6 829 85.6 81.4 859
Waveform 76.9 79.8 774 80.5 77.6 80.7 76.8 79.5 75.5 80.2 715 80.2 71.5 80.2 76.9 79.7 77.6 86.9 77.5 80.5 76.6 82.0
Sonar 72.3 66.6 73.2 66.3 73.0 66.6 73.4 65.9 73.1 66.6 732 66.6 733 66.5 72.8 66.3 72.3 66.6 74.1 66.9 76.2 67.3
Ozone 93.4 758 93.4 772 93.1 74.8 93.3 76.1 933 73.9 93.2 739 93.4 73.7 93.3 735 93.4 78.4 93.1 74.0 95.1 79.2
Libras 65.6 60.7 62.1 573 67.0 61.6 65.5 61.0 67.6 62.1 67.3 61.6 68.2 61.8 66.8 61.4 65.9 61.4 66.9 61.3 68.3 63.0
Arrhythmia 63.0 63.2 66.8 67.0 67.1 68.5 66.8 67.0 66.8 66.8 66.9 68.9 66.9 67.4 63.5 63.3 67.4 69.0 67.2 69.0 68.1 70.2
Handwritten 75.0 83.7 70.2 729 75.9 84.7 74.3 82.0 755 852 75.9 853 75.4 855 75.3 85.3 76.0 83.8 78.1 849 77.1 86.1
Secom 934 88.7 925 82.6 925 84.2 92.7 75.1 90.7 84.1 92.1 71.2 91.2 88.7 92.7 742 92.5 84.7 924 83.7 89.5 86.7
Mutifeat 94.3 95.7 93.4 95.2 94.9 97.1 92.8 95.7 94.6 96.3 94.9 96.8 94.6 95.8 94.7 95.9 95.1 97.2 94.9 97.2 92.8 95.8

In case of NB classifier, WFLNS achieved the highest accuracy for Heart data set by
85.5 while for Cleveland data set, TS achieved the highest accuracy with 57.0. For all
medium size data sets, the proposed algorithm outperforms other algorithms by achiev-
ing 85.9, 82.0, 67.3, 79.2 and 63 for Ionosphere, Water, Waveform, Sonar, Ozone and
Libras data sets respectively. For large size data sets, apart from Secom and Multifeat
data sets, WFLNS gain the highest accuracy for Arrhythmia and Handwritten with 70.2
and 86.1 classification accuracy. Moreover, Table 3 shows the number of selected fea-
tures along with the selected features by WFLNS for medism size data sets, where
d(C4.5) and d(N B) represent the number of selected features by C4.5 and NB classi-
fiers respectively.

4.2 Effect of Destruction Degree Parameter

Choosing an appropriate degree of destruction(/X), for destroy method has an impact
on the quality of the search process and consequently on the quality of classification
accuracy. We chose C4.5 classifier along with Ionosphere, Sonar and Libras data sets
as a representative of small size, medium size and large size data set respectively to
investigate the effect of destruction degree parameter on the quality of the classification
accuracy.

As illustrates in Figure 1, the best classification accuracy were achieved by 0.5,
0.6 and 0.6 destruction degree in Ionosphere, Sonar and Libras data sets respectively.
So, we can conclude that selecting either small or too large destruction degree lead to
undesirable effects because if the small percentage of the solution is destructed then the
effect of a large neighborhood search would be lost in WFLNS as it explores the smaller
part of the search space and subsequently it failed to achieve the highest classification
accuracy. On the other hand, if the large percentage of the solution is selected to be
destructed then WFLNS turns in to random search.
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Table 3. Selected Features by WFLNS

Data Set |d(C4.5)|d(NB) Selected Features by C4.5 Selected Features by NB
{2,4,6,7,10,11,13,15,17,18, {1,2,3,4,5,6,7,8,10,11,
Waveform) 13| 17 19,2021} 12,13,14,18,19,20,21}
{1,3,4,5,6,7,8,9,10,11,13,14,15,16,
{1,2,3,4,6,7,8,9,14,17,18, 17,18,19,22,23,24,25,26,27,28,
Sonar 32 51 (19,21,22,23,24,26,28,29,34,37,38,| 29,30,31,32,33,34,35,36,37,38,39,
40,41,42,45,46,47,49,52,55,58} |40,41,42,43,45,48,50,51,53,54,55,
56,57,58,59,60}
{1,4,5,6,7,89,12,16,17, {1,2,5,7,9,10,11,12,13,15,
18,19,21,22,23,24,25,27,28,30,
17,18,19,20,22,23,30,31,32,37,
Ozone 43 40 | 32,33,37,38,39,40,41,44,45,46,
47,48,52,54,55,56,57,58,61,64 38,40,41,42,45,48,49,52,55,56,
68.72,73} 57,58,60,62,65,66,67,70,71,72}
{1,2,3,4,5,6,7,8,9,11,
{1,34.7,8,15,16,17,20,23, 12,13,14,15,17,18,19,20,21,22,
28,29,30,32,33,35,36,37,38,39,
24,25,26,29,32,33,34,35,37,39, 40,41,42,43,45,46,47,48,49,50
Libras 48 71 40,41,46,47,48,50,55,56,57,59, 41,42,45,45,40,41,46,49,50,

60,61,63,64,65,67,70,71,73,76,
77,80,83,84,85,86,88,90}

51,52,53,54,55,57.59,60,61.63,

65,66,67,68,69,71,72,73,74.,75,

79,81,82,83,84,85,86,87,88,89,
90}

4.3 Effect of Acceptance Criteria

The acceptance criterion has an important role in both diversification and intensifica-
tion of the search process of WFLNS. Our proposed acceptance method for WFLNS,
inspired from the acceptance probability in Simulated Annealing algorithm, in which
even non-improving temporary solutions would have the chance to be considered as an
accepted solution in a hope of finding better solution in following iterations. Based on
the acceptance method in LNS algorithm, only the best improving temporary solution
would be considered as an accepted solution (best solution) for each iteration.

Table 4. Effect of Acceptance Criteria

Data set |IS-C4.5|SA-C4.5|IS-NB|SA-NB
Heart 83.2 83.2 | 855 | 855
Ionosphere | 88.8 899 | 89.2 | 883
Sonar 74.1 76.2 | 66.5 | 67.3
Libras 66.2 68.3 | 62.2 | 63.0
Arrhythmia| 67.3 68.1 | 68.6 | 70.2
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Fig. 1. Effect of destruction degree on C4.5 Classifier

To evaluate the efficiency of the proposed acceptance method, we compare the re-
sults of both methods with one another based on both classification accuracy and on
different data sets size such as: Heart, Ionosphere, Sonar, Libras and Arrhythmia data
sets. Two acceptance methods in Table 4 refer to as IS (Improvement strategy) and
SA, which represent the LNS and WFLNS acceptance method respectively. Our exper-
iments show that for C4.5 classifier, the proposed acceptance method achieved better
results than IS, apart from the Heart data set which both methods achieved the same
result. For NB classifier, the proposed method proved its superiority over IS with one
exception in Ionosphere data set that achieved §89.2 by IS.

5 Conclusion

In this paper, we presented the first study on applying LNS on the problem of feature se-
lection by proposing a new hybrid algorithm called WFLNS. The core idea of WFLNS
is based on designing a problem-specific destroy, repair and acceptance methods for the
LNS algorithm to deal with the problem of feature selection. We incorporated the idea
of filter ranking method into the destroy and repair methods, in which the algorithm
was guided into the most promising part of the search space by adding and remov-
ing proper features iteratively. Furthermore, we introduced a new acceptance method
for our WFLNS, which is inspired from the Simulated Annealing acceptance probabil-
ity. The particularity of the proposed acceptance method is to let both improving and
non-improving solutions be considered as the best found solution.The performance of
the proposed algorithm is evaluated based on C4.5 and NB classifiers and twelve real
value data sets used to test the algorithms based on the paper [3], which were originally
chosen from the UCI repository. Experimental results show the proposed algorithm out-
performs other metaheuristic search algorithms in most data sets.
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Appendix 1.

Dataset Selected Features by WFLNS on Naive Bayes (five independent runs) | Accuracy (NB)
[0,4,1,0,1,1,1,1,1,1,1,1,1] 85.92
[0,1,1,1,1,1,0,1,1,1,1,1,1] 86.29

Heart [0,1,1,0,0,0,1,1,1,1,1,1,1] 85.55
[0,4,1,1,1,1,0,1,1,1,1,1,1] 86.29
[0,1,1,0,1,1,1,1,1,1,1,1,1] 85.92
[1,0,1,1,1,0,1,1,1,0,1,1,1] 55.50
[1,0,1,1,1,0,1,1,1,0,1,1,1] 54.21

Cleveland [0,0,1,0,0,1,1,1,1,0,1,0,0] 57.54
[0,0,1,1,0,0,0,1,1,1,1,0,1] 57.88
[1,0,1,1,1,0,1,1,1,0,1,1,1] 58.24
[,011,111111111,11,11,1,10,1,1,1,1,1,1,1,1,0,1,0,0,1,1] 91.93
[0,1,0,0,1,1,0,1,0,0,1,1,0,1,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,1,0] 90.80

Ionosphere [0,1,0,0,1,1,0,1,0,1,1,1,1,1,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,0,0,0,1,0] 91.93
[0,1,0,0,1,1,0,1,0,0,0,0,0,0,0,1,0,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,1,0] 87.46
[1,0,01,11,010,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,0,1,1,1,0,1,0,1,1] 88.89
[0,0,0,0,1,1,1,1,1,1,1,0,1,0,1,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1] 86.01
[0,0,0011,11,1,1,10,10,0,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1] 85.22

Water [0,0,0011,11,1,1,10,10,1,1,0,00,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1] 86.21
[0,0,0011,11,1,1,10,10,1,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1] 86.01
[0,0,0,0,1,1,11,1,1,10,00,1,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1] 85.43
[11,11110,1,1,1,1,11,11,1,1,1,1,1,10,10,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1] 80.74
[1,1,11110,1,1,1,1,1,111,1,1,1,1,1,10,10,10,1,1,1,1,1,1,1,1,1,1,1,1,1,1] 80.74




Waveform [1,1,1,10,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,1,1,0,1,1,1,1,1,1,1,1] 82.10
[1,1,1,10,1,1,11,1,1,1,0,0,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,1,1,0,1,1,1,1,1,1,1,1] 82.10
[1,1,1,10,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,1,1,0,1,1,1,1,1,1,1,1] 82.62
[0,1,0,1,0,1,1,1,0,0,1,1,0,1,0,1,0,0,1,0,0,1,1,0,0,1,0,1,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0, 67 42
0,0,0,0,1,1,0,1,1,0,1,1] '
[1,1,1,11,1,11,1,10,1,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,0,0,1, 68.40
1,10,1,1,1,1,1,0,1,1,1] '

Sonar [1,1,1,11,1,111,1,0,1,1,1,1,0,0,0,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,0,0,1, 67.92
1,10,1,1,1,1,1,0,1,1,1] '
[1,1,1,11,1,110,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1, 68.90
01,1,11,1,1,1,1,1,1,1 '
[1,1,1,11,1,110,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1, 68.90
011,11,1,1,1,1,1,1,1] '
[0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,1,0,1,0,0,0,0, 79.91
0,0,1,0,0,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0] '
[0,0,1,0,0,0,0,0,0,0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,1,0,0,0,0, 82.0
0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0] '

Ozone [0,1,0,0,0,0,0,0,0,0,1,0,1,1,0,0,1,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,1,1,1,1,1,0,0,0,0, 7923
0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0] '
[0,0,1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0, 80.58
0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0] '
[0,0,1,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,1,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0, 79.01
0,0,1,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0] '
[0,14,1,0,1,1,1,1,1,0,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,0,1,0,1,0,1,1,1,0,1,0,1,1,0,0,1,1,1,1,0,0,0,0, 63.61
001111,10,0,1,00,1,0,10,1,0,1,1,0,0,0,1,1,0,1,1,1,0,1,0,1,1,0,0,0,1,0,1,0,0] '
[1,0,1,0,1,0,1,1,0,00,1,1,1,0,1,1,1,1,0,1,0,0,1,0,0,1,1,1,1,0,1,0,1,0,1,0,1,0,1,1,0,1,1,1,0,0,1, 6750
1,1,11,00,1,1,10,1,1,1,0,0,0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,1,0,1,1,1,1,0,0,1,1,1] '
[0,1,1,0,1,1,0,0,1,0,0,1,1,1,0,1,1,0,1,1,0,1,1,0,1,1,1,1,0,0,1,0,1,0,0,0,0,1,0,0,1,1,1,1,0,1,1,1, 64.16

Libras 1,1,1,00,10,0,10,1,1,1,0,0,0,1,1,0,0,1,1,0,0,1,1,1,0,1,1,0,0,1,1,0,1,1,0,1,1,1,1] '
[0,0,1,0,0,0,1,0,,1,1,0,0,0,1,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,1,1,0,1,0,1,0,1, 62.22




0,0,1,0,0,0,0,1,1,0,0,10,1,1,0,0,1,0,0,0,1,1,1,0,0,1,1,1,1,1,0,1,0,0,0,1,0,0,0,0,1]

[,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,0,1,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,111,111,1,11,1,1,1,1,1,1,1,1,1,1,4,1,1,1,0,4,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1]

64.44

Arrhytmia

[0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,
1,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,1,1,0,0,1,1,0,0,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,1,0,0,0,0,1,0,1,0,
0,001,0,1,1,0,1,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,1,0,0,1,
0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,1,0,1,0,1,0,1,0,1,1,1,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,1,1,
0,1,0,0,0,1,0,0,0,1,1,0,0,0,1,0,1,0,0,0,0,0,0,0,0,1,1,0,1,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,1,0,
0,0,1,0,0,0,0,0,0,0,1,0,1,0,0,0,1,1,1,1,0,0,1,0,0,0,1,0,1,1,0,0,1,0,1,0,1,0,0]

69.40

[0,1,0,0,1,0,0,1,1,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,
1,0,0,0,0,0,1,0,1,0,0,0,0,0,1,0,1,1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,0,0,1,0,0,0,1,0,1,0,0,1,0,1,0,
0,001,01,,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,0,0,0,0,0,0,1,1,0,1,0,1,1,0,0,1,
0,001,0,0,0,1,1,0,0,0,0,1,0,1,0,0,1,0,1,0,1,0,1,1,1,1,0,0,0,0,0,1,0,0,1,0,1,0,0,0,0,0,0,1,1,1,
010,021,1,,0,011,0,0,0,1,0,1,0,1,0,1,0,0,0,0,1,1,0,1,1,0,1,0,0,1,0,0,0,1,0,0,0,0,0,1,1,0,0,
1,0,1,0,0,0,10,1,0,1,0,1,0,0,0,1,0,1,1,1,0,1,0,1,0,0,1,0,1,0,0,1,0,1,0,0,0,1]

69.27

[0,1,0,0,1,0,0,1,1,0,0,0,1,0,1,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,
0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,1,0,1,1,0,1,1,0,0,0,0,0,1,0,
0,10,0,0,0,1,0,00,1,0,1,1,0,0,1,0,1,0,1,0,1,0,1,0,0,0,0,0,1,1,0,0,1,0,0,0,1,0,1,1,1,0,1,0,0,0,
0,011,0,0,0,1,1,0,00,0,1,0,1,0,1,0,1,1,0,0,1,0,0,1,1,1,1,0,0,0,1,0,0,0,0,0,0,0,1,1,0,0,0,0,1,
0,1,10,0,0,0,1,0,1,0,0,0,1,0,1,0,0,0,1,0,0,1,0,0,0,1,0,0,0,0,1,0,1,0,0,1,0,0,1,0,1,0,1,0,0,0,0,
0,1,1,10,0,0,10,0,00,1,10,1,0,0,0,1,0,1,1,1,0,1,0,0,0,0,0,1,0,1]

70.32

[0,1,0,0,1,0,0,1,1,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,
1,0,0,0,0,0,1,0,1,0,0,0,0,0,1,0,1,1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,0,0,1,0,0,0,1,0,1,0,0,1,0,1,0,
0,001,0,1,1,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,0,0,0,0,0,0,1,1,0,1,0,1,1,0,0,1,
0,001,0,0,0,1,1,0,0,0,0,1,0,1,0,0,1,0,1,0,1,0,1,1,1,1,0,0,0,0,0,1,0,0,1,0,1,0,0,0,0,0,0,1,1,1,
010,021,1,,0,011,0,0,0,1,0,1,0,1,0,1,0,0,0,0,1,1,0,1,1,0,1,0,0,1,0,0,0,1,0,0,0,0,0,1,1,0,0,
1,0,1,0,00,10,1,0,1,0,1,0,0,0,1,0,1,1,1,0,1,0,1,0,0,1,0,1,0,0,1,0,1,0,0,0,1]

71.21

[0,1,0,0,1,0,0,1,1,0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,
1,0,0,0,0,0,1,0,1,0,0,0,0,0,1,0,1,1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,0,0,1,0,0,0,1,0,1,0,0,1,0,1,0,
0,001,01,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,0,0,0,0,0,0,1,1,0,1,0,1,1,0,0,1,

71.21




0,001,0,0,0,1,1,0,0,0,0,1,0,1,0,0,1,0,1,0,1,0,1,1,1,1,0,0,0,0,0,1,0,0,1,0,1,0,0,0,0,0,0,1,1,1,
010,0,1,1,1,0,011,0,0,0,1,0,1,0,1,0,1,0,0,0,0,1,1,0,1,1,0,1,0,0,1,0,0,0,1,0,0,0,0,0,1,1,0,0,
1,0,1,0,0,0,10,1,0,1,0,1,0,0,0,1,0,1,1,1,0,1,0,1,0,0,1,0,1,0,0,1,0,1,0,0,0,1]

Handwritten

[1,1,1,11,0,1,1,1,1,1,1,0,0,0,1,1,1,1,1,1,0,0,1,0,1,1,1,1,0,0,0,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,
1,11,1,1,1,0,1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,4,1,1,1,1,0,1,14,1,1,1,0,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,0,0,0,1,
1,11,1,1,1,1,1,1,1,1,1,0,1,1,0,4,1,1,0,1,1,1,14,1,1,1,1,1,1,14,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,
1,1101,1,1,1,1,0,1,1,1,0,1,1,1,1,1,1,0,1,1,0,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,
011111,1,1,1,1,1,1,1,1,1,1]

86.55

[,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,11,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,14,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,4,1,1,1,1,4,1,14,1,1,1,1,4,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,
,1,1,1,1,1,1,1,1,1,1,1,1,0,4,1,1,1,1,1,1,1,1,14,1,1,1,0,14,1,0,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,0,1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1]

85.23

[1,1,1,11,0,1,1,1,1,1,1,1,0,1,1,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,1,1,0,1,1,1,1,1,0,1,1,1,0,1,1,1,1,
o111,110,211,11,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,
1,1,1,11,1,0,0,1,1,1,1,1,1,1,0,0,1,1,1,1,1,0,1,1,0,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,
o0111,1100,1,0,21,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,1,1,1,0,4,1,1,1,1,1,1,1,1,1,1,1,
1,11,101,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,1,14,1,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,1,1,0,1,1,0,1,1,
1,101,1,1,1,1001,1,1,1,1,1]

86.11

[1,1,1,11,0,1,1,1,1,1,1,1,0,1,1,1,1,1,0,1,1,1,1,1,0,0,1,1,1,0,1,1,0,1,1,1,1,1,0,1,1,1,0,1,1,1,1,
o111,11,1,11,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,
1,1,1,11,1,0,0,1,1,1,1,1,0,1,0,0,1,1,1,1,1,0,1,1,0,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,
0111,1100,,0,21,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1,
1,11,10,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,1,14,1,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,1,1,0,1,1,0,1,1,
1,101,1,1,1,1,0,0,1,1,1,1,1,1]

86.42

[1,1,1,11,0,1,1,1,1,1,1,1,0,1,1,1,1,1,0,1,1,1,1,1,0,0,1,1,1,0,1,1,0,1,1,1,1,1,0,1,1,1,0,1,1,1,1,
o111,11,1,11,11,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,
1,1,111,1,0,0,1,4,1,1,1,0,1,0,0,1,1,1,1,1,0,4,1,0,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,

86.42




o0111,1100,1,0,21,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,14,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1,
1,11,10,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,1,14,1,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,1,1,0,1,1,0,1,1,
1,101,1,1,1,1,00,1,1,1,1,1,1]

Secom

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,1,0,1,1,1,4,1,14,1,1,1,1,1,1,4,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,0,0,0,0,1,0,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,1,1,1,
0,0,11,0,0,0,1,0,0,0,0,0,0,0,0,1,1,0,0,0,1,0,0,1,1,0,1,0,0,0,0,0,1,0,1,1,1,1,1,0,1,1,0,1,1,1,0,
1,10,01,1,0,0,0,1,0,1,0,1,0,1,0,1,1,0,0,1,0,0,0,0,0,1,0,1,1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,1,1,0,
1,1,0,00,1,10,1,1,1,0,0,0,1,1,0,0,0,0,1,1,0,0,0,0,0,1,0,1,0,1,1,0,1,0,0,0,1,1,0,0,0,1,1,0,1,0,
0,1,0,0,0,0,0,0,0,0,1,0,1,1,1,0,0,0,0,1,0,1,1,1,0,0,1,0,1,0,1,1,0,0,0,0,1,1,0,0,0,1,1,1,1,0,0,1,
0,010,1,0,0,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,1,0,0,1,1,1,0,0,1,1,0,0,1,1,1,0,0,1,0,1,0,
0,101,1,0,0,0,0,11,0,0,0,0,0,1,1,1,0,1,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,0,
1,0,0,0,0,1,1,0,0,0,1,1,0,0,1,1,1,0,1,1,0,0,1,0,0,1,1,1,1,1,0,0,0,0,1,0,0,0,1,1,1,1,0,0,0,0,0,0,
0,0,1,0,1,1,0,0,0,0,0,0,0,1]

88.37

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,
,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,4,1,14,1,1,1,1,4,1,1,1,1,1,1,14,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,1,1,0,0,1,1,1,0,0,0,0,1,0,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,1,1,1,
0,0,11,0,0,0,1,0,0,0,0,0,0,0,0,1,1,0,0,0,1,0,0,1,1,0,1,0,0,0,0,0,1,0,1,1,1,1,1,0,1,1,0,1,1,1,0,
1,10,01,1,0,0,0,1,0,1,0,1,0,1,0,1,1,0,0,1,0,0,0,0,0,1,0,1,1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,1,1,0,
1,1,0,0,0,1,10,1,1,1,0,0,0,1,1,0,0,0,0,1,1,0,0,0,0,0,1,0,1,0,1,1,0,1,0,0,0,1,1,0,0,0,1,1,0,1,0,
0,1,0,0,0,0,0,0,0,0,1,0,1,1,1,0,0,0,0,1,0,1,1,1,0,0,1,0,1,0,1,1,0,0,0,0,1,1,0,0,0,1,1,1,1,0,0,1,
0,010,10,0,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,1,0,0,1,1,1,0,0,1,1,0,0,1,1,1,0,0,1,0,1,0,
0,101,1,0,0,0,0,11,0,0,0,0,0,1,1,1,0,1,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,0,
1,0,0,0,0,1,1,0,0,0,1,1,0,0,1,1,1,0,1,1,0,0,1,0,0,1,1,1,1,1,0,0,0,0,1,0,0,0,1,1,1,1,0,0,0,0,0,0,
0,0,1,0,1,1,0,0,0,0,0,0,0,1]

87.99




[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,0,1,0,1,1,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,1,1,0,0,1,1,0,1,0,1,0,1,1,
1,0,1,1,0,0,0,1,0,0,1,0,0,0,0,1,0,1,0,0,1,1,0,0,1,0,0,1,1,1,0,1,0,1,0,1,0,0,0,0,1,0,0,1,1,1,1,0,
1,0,00,0,1,0,1,0,1,1,1,1,1,0,1,0,0,1,0,1,0,0,0,1,0,1,1,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,0,
1,1,0,1,1,0,1,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,1,0,1,0,1,0,1,1,0,0,1,0,0,0,1,0,0,1,1,0,1,0,0,1,0,
1,0,0,0,0,1,1,0,1,1,1,1,0,0,1,1,0,1,0,0,0,0,1,0,1,1,0,0,0,1,1,1,0,0,0,0,1,1,0,0,1,0,0,1,0,1,0,0,
10,011,1,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,0,1,
1,1,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,1,0,1,1,0,0,0,1,1,1,0,0,0,1,0,1,1,1,1,1,0,1,0,0,0,
0,10,01,1,,0,011,00,1,10,0,1,1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,1,1,1,1,1,0,1,1,0,1,1,0,1,1,0,
0,00,01,10,1,1,11,0,0,0,0,0,1,0,1,0,0,1,0,0,1,1,0,0,0,0,0,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,
1,0,1,1,1,0,0,0,0,0,0,0,1,0,1,1,0,0,1,0,0,1,0,0,0,1,0,1,1,1,0,1,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,
0,0,0,0,0,1,0,0,0,1,1,1,0,0];

86.3

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,1,0,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,1,1,0,0,1,1,1,0,0,0,0,1,0,0,0,0,1,1,0,1,0,1,1,1,0,0,1,0,0,1,1,1,
0,0,11,0,0,0,1,0,0,0,0,0,0,0,0,1,1,0,0,0,1,0,0,1,1,0,1,0,0,0,0,0,1,0,1,1,1,1,1,0,1,1,0,1,1,1,0,
1,10,01,1,0,0,0,1,0,1,0,1,0,1,0,1,1,0,0,1,0,0,0,0,0,1,0,1,1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,1,1,0,
1,1,0,00,1,10,1,1,1,0,0,0,1,1,0,0,0,0,1,1,0,0,0,0,0,1,0,1,0,1,1,0,1,0,0,0,1,1,0,0,0,1,1,0,1,0,
0,1,0,0,0,0,0,0,0,0,1,0,1,1,1,0,0,0,0,1,0,1,1,1,0,0,1,0,1,0,1,1,0,0,0,0,1,1,0,0,0,1,1,1,1,0,0,1,
0,010,10,0,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,1,0,0,1,1,1,0,0,1,1,0,0,1,1,1,0,0,1,0,1,0,
0,101,1,0,0,0,0,11,0,0,0,0,0,1,1,1,0,1,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,0,
1,0,0,0,0,1,1,0,0,0,1,1,0,0,1,1,1,0,1,1,0,0,1,0,0,1,1,1,1,1,0,0,0,0,1,0,0,0,1,1,1,1,0,0,0,0,0,0,
0,0,1,0,1,1,0,0,0,0,0,0,0,1]

87.3

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,1,1,1,1,1,1,1,

86.8




1,1,1,11,1,1,1,1,1,1,0,1,0,1,1,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,1,1,0,0,1,1,0,1,0,1,0,1,1,
1,0,1,1,0,0,0,1,0,0,1,0,0,0,0,1,0,1,0,0,1,1,0,0,1,0,0,1,1,1,0,1,0,1,0,1,0,0,0,0,1,0,0,1,1,1,1,0,
1,0,00,0,1,0,1,0,1,1,1,1,1,0,1,0,0,1,0,1,0,0,0,1,0,1,1,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,0,
1,1,0,1,1,0,1,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,1,0,1,0,1,0,1,1,0,0,1,0,0,0,1,0,0,1,1,0,1,0,0,1,0,
1,0,0,0,0,1,1,0,1,1,1,1,0,0,1,1,0,1,0,0,0,0,1,0,1,1,0,0,0,1,1,1,0,0,0,0,1,1,0,0,1,0,0,1,0,1,0,0,
10,0,11,1,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,0,1,
1,1,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,1,0,1,1,0,0,0,1,1,1,0,0,0,1,0,1,1,1,1,1,0,1,0,0,0,
0190,0,1,1,1,0,011,00,1,10,0,1,1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,1,1,1,1,1,0,1,1,0,1,1,0,1,1,0,
0,000,1,10,11,11,0,0,0,0,0,1,0,1,0,0,1,0,0,1,1,0,0,0,0,0,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,
1,0,1,1,1,0,0,0,0,0,0,0,1,0,1,1,0,0,1,0,0,1,0,0,0,1,0,1,1,1,0,1,0,0,0,0,1,1,0,1,0,0,0,0,0,0,0,0,
0,0,0,0,0,1,0,0,0,1,1,1,0,0]

Multifeat

[1,00,1,1,1,0,0,01,1,1,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,1,0,1,0,0,0,0,0,1,0,1,1,1,1,0,1,1,0,0,1,0,
10,1,10,1,1,0,1,1,0,0,1,0,0,0,1,0,0,1,1,1,0,0,1,1,0,0,1,1,1,1,0,1,1,1,0,1,1,0,1,0,0,1,0,0,0,1,
0,10,0,1,0,0,1,0,0,1,0,1,0,0,1,0,0,1,1,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,1,1,1,0,1,1,0,1,1,1,0,0,0,
0101,0,10,11,11,0,1,0,1,1,0,1,0,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,0,1,0,0,1,1,0,0,1,1,1,1,0,0,
0,011,0,1,0,1,0,0,0,1,1,0,0,1,0,0,1,0,0,0,0,1,0,1,0,0,0,0,0,1,0,1,1,1,1,0,1,0,1,1,1,1,0,1,0,1,
0,001,101,10,11,1,1,0,0,0,1,0,0,1,1,0,1,0,0,0,1,0,0,1,1,1,0,1,1,1,0,0,0,0,0,1,0,1,0,0,1,1,
0111,0,1,1,10,0,0,00,0,11,1,1,0,0,1,1,1,1,1,0,1,1,0,0,0,0,0,0,0,1,1,0,1,1,0,0,1,1,0,1,1,0,
0,1,10,0,0,00,1,10,1,0,0,0,0,1,1,0,0,0,0,0,1,0,1,1,0,0,0,0,0,1,1,0,0,0,0,1,1,1,0,1,0,0,1,0,0,
0,101,0,0,0,0,011,0,1,0,11,1,0,1,0,1,0,1,1,1,1,1,0,0,14,1,1,1,1,0,0,0,1,1,0,1,1,1,0,1,1,1,0,
1,1,001,1,1,1,1,1,1,1,0,1,1,0,0,0,1,1,1,0,1,0,0,0,1,1,0,0,1,1,0,0,1,0,1,1,1,0,0,1,0,1,0,0,0,0,
1,0,0,0,1,0,0,0,0,0,0,0,0,1,1,0,0,1,0,0,0,1,0,1,1,0,1,0,1,1,0,1,0,0,0,0,1,0,1,0,1,1,1,0,0,0,1,0,
0,0,10,1,0,0,0,0,0,0,0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,1,1,1,0,1,1,0,0,1,0,0,1,0,0,0,0,0,0,0,1,0,1,
0111,10,1,0,1,11,1,0,1,0,1,0,1,0,0,0,1,0,1,0,0,1,1,1,0,0,1,0,1,1,1,0,0,0,1,0,1,1,0,1,0,0,0,
1,10,0,1,1,1,1,1,0,1,0,1,0,0,0,0,1,1,0,1,0,1,0,1]

96.04

[1,0,1,1,1,1,1,1,1,0,0,0,0,1,1,0,0,0,1,1,0,1,0,0,0,1,1,0,1,0,0,1,0,0,0,1,0,0,1,0,0,1,1,1,0,1,0,0,
0,001,0,10,11,10,0,1,1,1,0,0,0,1,1,1,1,1,0,0,1,1,0,0,1,0,1,0,1,0,1,1,0,1,0,0,1,0,0,0,0,1,0,
01900,021,11,01,1,1,1,1,1,0,1,1,0,1,1,1,1,0,1,0,1,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,0,1,1,1,
1,1,0,0,0,0,1,0,0,1,1,1,0,0,0,1,0,1,1,1,1,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,0,0,
0001,1,100,1,10,0,0,0,10,1,1,0,0,0,0,0,1,0,1,1,1,1,1,1,0,0,1,1,1,0,0,1,1,0,0,0,0,0,1,1,0,

96.55




0,001,01,1,10,10,0,1,0,1,1,1,0,0,1,0,1,1,0,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,1,0,1,1,1,1,0,
011011,1,11,0,1,00,1,0,00,0,1,1,1,1,1,0,0,1,1,0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,1,0,1,0,1,1,
10,1,10,1,1,1,0,0,1,1,0,0,1,1,1,0,0,1,1,0,1,0,0,1,1,1,1,1,1,1,0,0,0,1,1,0,0,1,0,0,0,0,1,1,1,1,
1,11,11,1,1,0,1,0,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,0,0,0,1,1,
1,1,0,11,1,1,0,0,1,0,0,1,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0,1,1,0,0,0,0,0,0,1,1,0,1,0,0,1,1,1,1,1,0,
0,001,0,1,0,10,0,02,1,0,1,1,1,0,1,1,1,1,1,0,0,0,1,0,1,0,1,0,1,0,1,0,1,0,0,0,1,0,0,0,1,0,0,0,
1,0,1,01,0,1,1,1,0,1,1,1,1,0,1,1,1,0,1,1,0,1,0,0,1,1,1,1,1,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,0,0,0,
0,001,10,,0,1,0,1,0,1,0,0,1,0,0,0,0,1,0,1,0,1,1,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,0,1,0,0,0,0,0,
1,0,1,1,1,0,0,0,1,0,0,1,1,0,0,0,0,1,0,1,1,1,0,0,0]

[1,0,1,1,1,1,1,1,1,0,0,0,0,1,1,0,0,0,1,1,0,1,0,0,0,1,1,0,1,1,0,1,0,0,0,1,0,0,1,0,0,1,1,1,0,1,0,0,
0,001,0,10,11,10,0,1,1,1,0,0,0,1,1,1,1,1,0,0,1,1,0,0,1,0,1,0,1,0,1,1,0,1,0,0,1,0,0,0,0,1,0,
010021021,1,,10,11,1,1,1,1,0,1,1,0,1,0,1,1,0,1,0,1,0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,0,1,1,1,
1,1,0,0,0,0,1,0,0,1,1,0,0,0,0,1,0,1,1,1,1,1,0,1,1,1,0,0,1,0,0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,0,0,
0,001,1,10,0,1,10,0,0,0,1,0,1,1,0,0,0,0,0,1,0,1,1,1,1,1,1,0,0,1,1,1,0,0,1,1,0,0,0,0,0,1,1,0,
0,001,1,1,,10,0,0,0,1,0,1,1,1,0,0,1,0,1,1,0,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,1,0,1,1,1,1,0,
01101,1,1,11,0,1,0,0,1,0,00,0,1,1,1,1,1,0,0,1,1,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,1,0,1,0,1,1,
10,1,10,1,1,1,0,0,1,0,0,0,1,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,1,1,0,0,1,0,0,0,0,1,1,1,1,
1,11,11,1,1,0,1,0,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,0,0,0,1,1,1,0,1,1,0,0,1,1,1,1,1,0,0,0,1,1,
1,1,0,11,1,1,0,0,0,0,0,1,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0,1,1,1,0,0,0,0,0,1,1,0,0,0,0,1,1,1,1,1,0,
0,001,0,1,0,1,0,0,011,0,1,1,1,0,1,1,1,1,1,0,0,0,1,0,1,0,1,0,1,0,1,0,1,0,0,0,1,0,0,0,1,0,0,0,
1,0,1,01,0,1,1,1,0,1,1,1,1,0,1,1,1,0,1,1,0,1,0,0,1,1,1,0,1,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,0,0,0,
0,001,10,1,0,00,1,0,1,0,0,1,0,0,0,0,1,1,1,0,1,1,1,1,1,1,1,1,1,0,1,0,1,0,1,1,1,0,1,0,0,0,0,0,
1,0,1,1,1,0,0,0,1,0,0,1,1,0,0,0,0,1,0,1,1,1,0,0,0];

96.60

[1,00,10,1,1,0,0,00,1,0,1,1,1,1,1,1,1,1,1,1,0,1,0,1,1,1,1,0,0,1,1,0,1,1,1,0,0,0,0,1,0,1,1,0,0,
1,13001,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,0,1,0,0,1,0,0,1,1,1,0,1,0,1,1,1,0,1,1,
1,10,11,0,1,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,0,4,1,1,1,1,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,1,1,
0,1,10,0,10,0,0,0,41,0,10,11,1,0,1,1,1,1,1,1,1,0,1,1,1,1,1,0,1,1,0,1,1,1,1,1,0,1,0,1,0,1,1,1,
0,001,0,0,02,11,0,1,11,0,1,1,0,0,1,1,1,1,0,1,1,1,1,0,1,0,0,0,1,1,0,1,1,0,0,1,0,1,1,1,1,
1,1,1,11,0,1,1,1,0,1,1,1,1,1,1,0,1,0,1,1,1,0,1,0,1,0,1,1,1,0,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,0,1,
0101,0,0,0,0,,,021,1,1,11,10,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1,0,1,1,1,1,0,1,0,1,1,

96.20




1,11,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,0,4,1,1,1,1,14,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1,11,1,1,1,1,1,01,0,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,0,1,
1,1,001,1,0,1,0,0,1,0,0,0,1,1,0,1,1,1,1,0,1,0,1,0,1,1,1,1,1,1,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,
011011,1,100,1,1,1,0,1,0,1,1,0,0,1,1,0,0,1,0,1,1,1,1,0,1,1,0,0,0,0,1,0,0,0,1,1,0,0,1,1,1,
1,1,1,11,1,0,1,1,1,0,0,0,1,1,1,1,0,0,1,1,1,1,0,0,0,1,1,0,1,1,0,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,0,
0,001,0,10,1,0,1,1,1,1,1,1,0,1,0,0,0,1,1,1,1,0,1,0,1,0,1,1,0,1,0,0,1,0,1,1,1,0,1,0,0,0,1,0,1,
01110,1,10,1,1,1,0,1,0,1,1,1,0,1,1,1,0,0,1,1]

[0,0,1,0,0,0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,1,1,1,0,1,0,1,1,1,1,0,0,1,1,1,0,0,1,1,1,1,1,1,1,1,1,1,1,
0,000111,0,1,0,0,1,0,00,1,1,0,1,1,0,1,1,1,0,0,1,0,0,1,1,0,1,0,1,0,1,0,0,1,0,0,1,1,0,1,0,0,
0,101,1,0,,0,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,0,1,0,1,1,0,1,0,1,1,0,0,1,0,0,0,1,0,0,1,0,1,1,0,0,
1,0,0,1,0,1,0,0,0,0,1,0,1,0,1,1,0,0,0,1,0,1,1,1,0,0,0,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,0,
1,11,10,0,1,1,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,0,1,0,1,1,0,0,1,0,0,0,0,0,1,1,1,1,1,0,1,0,1,1,0,
0,10,0,0,0,,0,010,1,0,1,0,1,0,1,0,0,0,1,1,0,0,0,1,0,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,0,1,0,
1,11,11,0,0,0,0,0,1,1,0,1,1,0,0,1,1,0,0,1,0,1,0,0,1,1,0,1,1,0,0,0,1,0,1,1,0,0,0,1,1,1,0,1,0,1,
1,1101,1,0,0,0,0,1,0,0,1,0,0,0,1,1,1,0,0,0,0,0,0,0,1,1,1,0,1,0,0,0,1,1,0,1,0,1,0,1,0,0,0,0,1,
0101,10,00,,11,1,1,1,11,0,0,0,0,0,11,0,1,0,1,1,0,0,1,1,1,1,1,1,1,1,1,0,0,1,0,1,0,0,0,1,
0,01011,1,11,0,1,0,0,0,0,1,0,0,0,1,1,0,1,0,1,0,0,0,0,0,0,0,1,1,0,1,1,0,0,0,1,1,1,0,0,0,1,1,
1,0,0,10,1,0,1,1,1,1,0,0,0,0,0,0,0,0,1,1,0,0,1,0,1,0,0,0,0,0,1,1,0,0,0,0,0,0,0,1,1,1,0,1,0,1,1,
1,1,0,11,1,1,0,1,0,1,1,1,1,1,1,0,1,1,1,0,0,0,0,1,0,1,1,1,1,1,1,1,1,0,0,0,0,1,1,1,0,0,0,0,1,1,0,
01101,1,,0,011,1,1,00,1,11,1,1,1,0,0,1,0,0,0,0,1,1,0,0,1,1,1,1,0,0,1,1,0,1,1,0,1,0,0,1,
1,101,1,0,1,1,1,1,1,0,0,1,0,0,1,1,1,0,1,1,1,0,0]

96




Accuracy

Dataset Selected Features by WFLNS on Decision Tree (five independent runs) (DT)
[1,1,0,1,0,0,1,0,0,0,0,1,1] 81.48
[0,0,1,0,0,0,0,0,0,0,0,1,1] 85.92

Heart [0,0,1,0,0,0,0,0,0,0,0,1,1] 81.11
[0,0,1,0,0,0,0,0,0,0,0,1,1] 85.92
[0,0,1,0,0,0,0,0,0,0,0,1,1] 81.48
[0,0,0,0,0,0,0,0,1,0,0,1,1] 58.21
[0,0,0,0,0,0,0,0,1,0,0,0,1] 57.24

Cleveland [1,1,0,1,0,0,0,0,1,0,1,1,0] 56.86
[0,0,1,0,0,0,0,0,1,0,0,0,0] 57.89
[0,0,1,0,0,0,1,0,1,0,0,1,0] 57.90
[0,1,1,0,0,1,1,1,0,1,1,1,1,1,1,1,1,0,1,1,1,1,1,0,0,0,0,0,1,1,1,0,0,0] 90.25
[0,0,0,0,1,1,0,0,1,1,0,0,0,1,1,1,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0] 89.14

Ionosphere [0,0,0,0,1,1,0,0,1,1,0,0,0,1,1,1,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0] 89.42
[1,1,0,0,0,1,1,1,0,0,1,1,1,1,0,1,0,1,1,0,1,0,0,0,1,0,0,0,1,0,1,0,0,0] 88.03
[1,1,0,00,1,1,1,0,01,1,1,1,0,1,0,1,1,0,1,0,0,0,1,0,0,0,1,0,1,0,0,0] 91.65
[0,0,0,0,1,1,1,1,1,0,1,0,0,0,1,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,0,0,1] 80.23

Water [0,0,0,0,1,1,1,1,1,0,1,0,0,0,1,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,0,0,1] 81.25
[1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1] 81.58
[1,0,0,0,1,0,1,0,1,0,0,0,1,0,1,1,0,0,0,1,1,1,0,1,0,0,1,0,1,0,0,0,1,0,0,0,0,1] 82.32
[0,0,0,0,1,1,1,1,1,0,1,0,0,0,1,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,0,0,1] 81.25
[1,0,0,1,1,0,1,0,0,1,0,0,1,1,1,1,0,0,1,0,0,1,1,1,0,0,0,0,0,1,1,0,1,0,0,0,0,1,0,1] 75.38
[1,0,0,1,1,0,1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,0,0,0,0,1,0,1,1,1,0,0,0,0,0,0,0,1] 76.81

Waveform [1,0,0,1,1,0,1,01,1,0,0,1,1,1,1,1,0,1,0,1,0,0,0,0,0,0,1,0,1,1,1,0,0,0,0,0,0,0,1] 76.66
[1,0,0,1,1,0,1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,0,0,0,1,1,0,1,1,1,1,0,0,0,0,0,0,1] 77.40
[1,0,0,1,1,0,1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,0,0,0,0,1,0,1,1,1,0,0,0,0,0,0,0,1] 76.66

Sonar [0,0,0,0,0,0,0,0,1,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1, 7414

1,0,0,0,0,0,0,0,0,0,0,0]




[0,0,0,0,0,0,0,0,1,1,1,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,

1,0,0,0,0,0,0,0,0,0,0,0] 7754
[1,1,0,1,1,1,1,0,000,1,1,1,1,0,0,0,1,1,1,0,1,1,0,0,1,1,1,0,1,1,1,0,1,1,0,1,1,0,0,1,1,1,0,1,1,0, 76.57
10,1,1,1,0,1,1,0,0,1,1] '
[1,10,1,1,1,1,0,0,00,1,1,1,1,0,0,0,1,1,1,0,1,1,0,0,1,1,0,0,1,0,1,0,1,1,0,0,1,0,0,1,1,1,0,1,1,0, 77 04
10,1,1,1,0,1,1,0,0,1,1] '
[1,1,0,1,1,1,1,0,000,1,1,1,1,0,0,0,1,1,1,0,1,1,0,0,1,1,0,0,1,1,1,0,1,1,0,1,1,0,0,1,1,1,0,1,1,0, 76.57
1,0,1,1,1,0,1,1,0,0,1,1] '
[1,1,1,1,0,0,1,0,01,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,1,1,1,1,1,0,1,0,1,1,1,1,1,1, 95 39
1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0] '
Ozone [1,1,1,1,1,00,1,1,0,1,1,0,0,1,1,1,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,1,0,1,1,0,0,1,1,1, 95 78
1,0,1,1,0,0,1,1,0,1,0,1,1,0,1,1,1,1,0,1,1,0,1,1] '
[1,1,1,1,1,00,1,10,1,1,0,0,1,1,1,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,1,0,1,1,0,0,1,1,1, 96.21
1,0,1,1,0,0,1,1,0,1,0,1,1,0,1,1,1,1,0,1,1,0,1,1] '
[1,1,1,1,1,1,10,0,1,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,1,0,1,1,1,1,1,0,1,0,0,0,0,1,1,1,1, 95.90
1,1,1,1,101,10,10,1,0,0,0,0,1,0,0,0,0,0,0,1] '
0,1,1,1,1,1,1,0,0,0,0,0,0,1,1,0,0,1,0,0,0,0,0,0,0,1,0,0,1,1,1,1,0,1,0,1,1,1,0,1,0,0,0,0,0,1,1,1, 95 23
1,1,110,10,10,1,1,0,1,1,0,1,0,0,1,0,1,1,1,0] '
[1,1,10,1,0,1,1,1,0,1,0,1,1,1,1,1,0,0,1,0,1,1,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,1,0,1,0,0,1,1,0,1,0, 68.05
1,1,111,111,1,1,1,1,1,1,14,1,1,1,,1,1,1,1,0,0,1,1,1,0,,1,0,0,1,1,1,1,1,1,1,1,1] '
Libras [1,1,101,0,1,1,1,0,10,1,1,1,1,1,0,0,1,0,1,1,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,1,0,1,0,0,1,1,0,1,0, 68.33
1,1,111,1,11,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,0,1,1,0,0,1,1,1,1,1,1,1,1,1] '
[0,1,0,1,0,1,0,0,0,1,0,0,0,0,1,1,1,1,0,0,0,1,1,1,1,0,1,1,0,0,0,0,1,1,0,1,1,1,1,1,0,1,0,1,0,1,1,0, 69.72
1,1,11,10,101,10,10,1,1,1,1,1,1,0,1,0,0,0,0,0,1,0,1,0,0,0,1,1,1,0,1,1,0,1,0,1] '
[0,1,0,1,0,1,1,0,1,1,1,0,0,0,1,1,1,1,0,1,0,1,1,1,1,0,1,1,0,0,0,0,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,0, 70.27

1,1,11,1010,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,1,0,1,0,0,0,1,1,1,0,1,1,1,1,0,1]

[1,10,1,1,1,1,0,1,1,1,0,0,0,1,1,1,1,0,1,0,1,1,1,1,0,1,1,0,0,0,0,1,1,0,1,1,1,1,1,1,1,0,1,1,1,1,0,
1,1,1,1,1,0,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,1,0,1,0,0,0,1,1,1,0,1,1,1,1,0,1]

70.55




Arrhytmia

[0,1,0,0,1,0,0,1,1,1,0,0,1,0,1,0,0,1,0,1,1,0,0,0,0,0,1,1,0,1,0,0,1,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,
1,0,1,0,1,0,1,0,1,0,0,0,0,0,1,0,1,1,0,1,1,1,0,0,0,1,0,1,0,1,0,1,1,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,
00011121,11,0,21,1,1,1,1,1,11,1,0,1,1,0,1,1,1,1,1,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,1,1,1,0,
0,101,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,0,1,0,0,0,0,0,0,1,1,1,
010,021,1,,1011,00,0,10,1,0,1,1,1,0,1,0,1,1,1,1,1,1,1,1,0,1,1,0,1,0,1,0,0,1,1,0,1,1,1,0,
1,1,11,00,1,1,101,0,1,100,1,1,1,1,1,0,1,0,1,0,1,1,1,1,1,0,1,0,0,0,1,1,1]

67.54

[0,1,0,0,1,0,0,1,1,1,0,0,1,0,1,0,0,1,0,1,1,0,0,0,0,0,1,1,0,1,0,0,1,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,
1,0,1,0,1,0,1,0,1,0,0,0,0,0,1,0,1,1,0,1,1,1,0,0,0,1,0,1,0,1,0,1,1,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,
000111,11,1,0,2,11,1,1,1,11,10,1,1,0,1,1,1,1,1,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,1,1,1,0,
0,101,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,0,1,0,0,0,0,0,0,1,1,1,
010,0,1,1,,1011,00,0,1,0,1,0,1,1,1,0,1,0,1,1,1,1,1,1,1,1,0,1,1,0,1,0,1,0,0,1,1,0,1,1,1,0,
1,1,11,00,1,1,101,0,1,1,0,0,1,1,1,1,1,0,1,0,1,0,1,1,1,1,1,0,1,0,0,0,1,1,1]

68.41

[0,1,0,0,1,0,0,1,1,1,0,1,1,0,1,0,0,1,0,1,1,0,0,0,0,0,1,1,0,1,0,0,1,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,
1,0,1,0,1,0,1,0,1,0,0,0,0,0,1,0,1,1,0,1,1,1,0,0,0,1,0,1,1,1,0,1,1,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,
000111,1,11,0,21,1,1,1,11,1,1,1,0,1,1,0,1,1,1,1,1,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,1,1,1,0,
0,101,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,0,1,0,0,0,0,0,0,1,1,1,
010011,,11,11,0,0,01,1,10,11,1,0,1,0,1,1,1,1,1,1,1,1,0,1,1,0,1,0,1,0,0,1,1,0,1,1,1,0,
1,1,1100,1,1,1,0,1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,1,1,1,1,1,1,0,1,0,0,1,1,1,1]

68.85

[0,0,0,0,1,0,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,
1,1,0,01,0,1,0,1,0,0,0,0,0,1,0,1,1,0,0,1,1,0,0,0,1,0,1,1,1,0,0,1,0,1,0,0,0,0,1,0,0,0,0,0,0,1,0,
0,0,00,1,10,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,1,0,1,1,0,0,0,1,0,0,1,0,1,1,0,1,1,1,0,0,
0,101,0,0,1,1,0,0,0,0,0,1,1,1,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,1,0,0,0,0,0,0,0,0,1,1,0,
010011101,11,0,1,0,1,1,1,0,0,1,1,0,0,0,0,1,1,0,1,1,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,1,1,0,
1,0,1,0,00,1,100,1,0,1,0,1,0,1,1,0,1,0,0,1,0,1,1,0,0,1,0,0,0,1,1,0,1,1,0,0]

68.41

[0,0,0,0,1,0,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,
1,1,0,01,0,1,0,1,0,0,0,0,0,1,0,1,1,0,0,1,1,0,0,0,1,0,1,1,1,0,0,1,0,1,0,0,0,0,1,0,0,0,0,0,0,1,0,
0,0001,10,01,0,1,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,1,0,1,1,0,0,0,1,0,0,1,0,1,1,0,1,1,1,0,0,
0,101,0,0,1,1,0,0,0,0,0,1,1,1,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,1,0,0,0,0,0,0,0,0,1,1,0,
010011101,11,0,1,0,1,1,1,0,0,1,1,0,0,0,0,1,1,0,1,1,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,1,1,0,
1,0,1,0,00,1,100,1,0,10,1,0,1,1,0,1,0,0,1,0,1,1,0,0,1,0,0,0,1,1,0,1,1,0,0]

68.62




Handwritten

[1,1,1,11,0,101,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,
1,1101,1,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1,1,
1,1,1,11,1,0,0,1,1,1,1,1,1,1,1,1,0,1,1,0,1,0,0,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,1,1,1,
o00110,21,,1011,1,1,1,11,11,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,1,1,1,1,1,0,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,14,1,1,1,1,4,1,1,0,1,1,1,14,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,
1,1,0,10,0010,1,1,1,1,1,1,1]

77.61

[1,1,10,1,0,10,1,1,0,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,
o0111,110,11,11,0,0,1,1,1,1,1,1,1,1,1,1,1,0,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,
1,1,1,11,1,0,0,1,1,1,0,1,1,0,1,0,0,1,1,1,0,0,0,1,1,0,1,1,0,1,0,1,1,0,1,1,1,0,0,1,0,0,1,1,1,1,1,
o011,1121,,011,1,1,1,11,11,1,0,1,1,1,1,0,1,1,0,1,1,0,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,1,0,
1,11,101,1,1,0,0,1,1,1,1,1,1,1,1,1,1,0,1,1,0,1,1,1,0,0,1,1,1,1,0,1,1,1,1,1,1,1,1,0,1,1,0,0,1,
1,1,0,10,0,010,1,1,1,1,1,1,1]

76.79

[1,1,1,11,0,10,1,10,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,
1,1101,1,1,1,1,1,1,1,0,1,1,1,1,0,1,1,1,1,1,1,0,14,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1,1,
1,1,1,11,1,0,0,1,1,1,1,1,1,1,1,1,0,1,1,0,1,0,0,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,1,1,1,
0011021,,1011,1,1,1,11,11,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
,11,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,14,1,1,0,1,1,1,14,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,
1,1,0,10,0010,1,1,1,1,1,1,1]

77.42

[1,1,1,11,0,101,10,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,
1,11,01,1,1,1,1,1,1,1,0,1,1,1,1,014,1,1,1,1,1,0,14,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1,1,
1,1,1,11,1,0,0,1,1,1,1,0,1,1,1,1,0,1,1,0,1,0,0,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,1,1,1,
0011021,,1011,1,1,1,11,11,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
,11,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,14,1,1,0,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,
1,1,0,10,0010,1,1,1,1,1,1,1]

77.11

[1,1,1,11,0,101,10,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,
1,11,01,1,1,1,1,1,1,1,0,1,1,1,1,014,1,1,1,1,1,0,14,1,1,1,1,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1,1,
1,1,1,11,1,0,0,1,1,1,1,0,1,1,1,1,0,1,1,0,1,0,0,1,1,1,1,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,1,1,1,
0011021,,1011,1,1,1,11,11,1,1,1,1,1,1,1,1,1,0,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,14,1,1,1,1,1,1,1,0,1,1,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,
1,1,0,10,0,010,1,1,1,1,1,1,1]

77.29




Secom

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,14,1,1,1,1,4,1,1,1,1,1,1,1,1,0,0,0,1,1,1,0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,
1,1,0,10,1,0,1,1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,1,1,0,0,1,0,1,1,0,1,1,1,1,0,1,0,0,1,1,
0,101,1,0,0,0,0,10,1,0,0,1,0,1,1,1,0,0,1,0,1,1,1,1,1,1,0,1,0,0,1,1,1,0,1,1,0,1,0,0,0,0,0,1,1,
1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,1,1,0,0,1,0,0,1,0,1,0,0,0,1,1,1,0,1,0,0,0,0,0,0,0,1,0,1,1,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,1,1,1,1,0,0,0,1,1,1,0,0,1,1,0,0,1,1,1,0,
1,0,1,0,0,1,0,1,1,0,1,0,0,1,1,0,1,0,0,1,1,0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,1,0,
0,0,100,100,1,0,1,1,0,1,1,1,1,0,0,1,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,0,1,1,1,1,0,0,1,0,1,0,1,
1,0,0,0,0,0,0,1,0,0,1,1,1,1,1,0,0,0,0,1,0,1,0,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0,1,0,0,1,1,1,0,0,1,
1,0,0,0,0,1,1,0,1,0,0,0,0,1,1,1,0,0,1,1,0,1,0,1,0,0,0,0,1,1,0,0,0,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,
10,0,11,1,1,1,0,0,1,0,1,0,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,0,0,0,1,0,1,1,1,0,1,1,0,0,0,0,0,0,0,0,
0110,10,1,0,0,10,1,0,1,0,0,1,1,0,1,1,1,0,1,0,0,1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,0,0,0,0,0,0,0,
0,0,1,0,0,0,0,0,0,1,1,0,0,0]

90.37

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,1,1,0,0,0,1,1,1,0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,
1,1,0,1,0,1,0,1,1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,1,1,0,0,1,0,1,1,0,1,1,1,1,0,1,0,0,1,1,
0,101,1,0,0,0,0,10,1,0,0,1,0,1,1,1,0,0,1,0,1,1,1,1,1,1,0,1,0,0,1,1,1,0,1,1,0,1,0,0,0,0,0,1,1,
1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,1,1,0,0,1,0,0,1,0,1,0,0,0,1,1,1,0,1,0,0,0,0,0,0,0,1,0,1,1,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,1,1,1,1,0,0,0,1,1,1,0,0,1,1,0,0,1,1,1,0,
1,0,1,0,0,1,0,1,1,0,1,0,0,1,1,0,1,0,0,1,1,0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,1,0,
0,0,10,0,10,0,1,0,1,1,0,1,1,1,1,0,0,1,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,0,1,1,1,1,0,0,1,0,1,0,1,
1,0,0,0,0,0,0,1,0,0,1,1,1,1,1,0,0,0,0,1,0,1,0,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0,1,0,0,1,1,1,0,0,1,
1,0,0,0,0,1,1,0,1,0,0,0,0,1,1,1,0,0,1,1,0,1,0,1,0,0,0,0,1,1,0,0,0,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,
10,011,1,1,1,0,0,1,0,1,0,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,0,0,0,1,0,1,1,1,0,1,1,0,0,0,0,0,0,0,0,
0110,10,1,0,0,10,1,0,1,0,0,1,1,0,1,1,1,0,1,0,0,1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,0,0,0,0,0,0,0,
0,0,1,0,0,0,0,0,0,1,1,0,0,0]

89.41

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0090011,1,11,11,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,

89.54




,11,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,11,11,1,1,1,0,0,0,0,0,1,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,11,01,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,00,0,00,1,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,
,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,4,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,1,0,0,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,4,1,1,1,1,4,1,4,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,
0,0,1,1,1,0,00,1,0,0,0,1,1]

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
000011,1,11,11,021,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,4,1,1,1,1,1,1,4,1,1,1,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,11,11,1,1,1,0,0,0,0,0,1,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1101,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,14,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,
1,11,1,1,1,1,1,1,1,1,14,1,1,1,1,1,1,14,1,1,1,1,0,0,0,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,
1,1,00,0,0,0,1,0,0,1,,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,4,1,1,1,1,4,1,1,1,1,1,1,4,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,
1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,4,1,1,1,1,1,1,14,1,1,1,1,1,1,14,1,1,1,1,1,1,1,1,1,0,0,0,0,0,1,0,0,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,14,1,1,1,1,4,1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,
0,0,1,1,1,0,00,1,0,0,0,1,1]

89.54

[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,
,11,1,1,1,1,1,1,1,1,1,1,1,1,1,4,1,1,1,1,1,1,1,1,0,0,0,1,1,1,0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,
1,1,0,1,0,1,0,1,1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,1,1,0,0,1,0,1,1,0,1,1,1,1,0,1,0,0,1,1,
0,101,1,0,0,0,0,10,1,0,0,1,0,1,1,1,0,0,1,0,1,1,1,1,1,1,0,1,0,0,1,1,1,0,1,1,0,1,0,0,0,0,0,1,1,
1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,1,1,0,0,1,0,0,1,0,1,0,0,0,1,1,1,0,1,0,0,0,0,0,0,0,1,0,1,1,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,1,1,1,1,0,0,0,1,1,1,0,0,1,1,0,0,1,1,1,0,
1,0,1,0,0,1,0,1,1,0,1,0,0,1,1,0,1,0,0,1,1,0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,1,0,
0,0100,100,10,1,,0,1,11,1,0,0,1,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,0,1,1,1,1,0,0,1,0,1,0,1,

90.37




1,0,0,0,00,0,1,0,0,1,1,1,1,1,0,0,0,0,1,0,1,0,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0,1,0,0,1,1,1,0,0,1,
1,0,0,0,0,1,1,0,1,0,0,0,0,1,1,1,0,0,1,1,0,1,0,1,0,0,0,0,1,1,0,0,0,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,
10,0,11,1,1,1,0,0,1,0,1,0,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,0,0,0,1,0,1,1,1,0,1,1,0,0,0,0,0,0,0,0,
0110,10,1,0,0,10,1,0,1,0,0,1,1,0,1,1,1,0,1,0,0,1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,0,0,0,0,0,0,0,
0,0,1,0,0,0,0,0,0,1,1,0,0,0]

Multifeat

[1,1,0,0,1,1,0,0,0,0,0,0,1,10,0,1,1,0,1,1,1,1,1,0,1,0,1,1,0,0,1,0,1,1,1,0,0,1,1,0,1,1,1,1,0,0,1,
1,11,10,0,1,1,0,0,0,1,0,1,0,0,1,0,0,1,0,0,0,0,1,1,0,1,0,0,1,1,1,0,1,1,1,1,0,0,0,1,0,1,1,0,0,1,
1,1,1,11,1,1,1,0,14,1,1,0,1,1,1,0,1,0,1,1,0,0,1,1,0,0,0,0,1,0,1,1,0,1,1,1,1,0,0,0,1,1,1,1,0,0,1,
1,13,0,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,1,1,0,1,0,1,0,1,0,1,0,0,0,0,1,0,1,0,1,1,1,1,1,1,0,1,1,1,0,0,
1,1101,1,1,0,0,0,1,0,0,1,1,1,1,1,1,1,1,1,1,1,0,1,1,0,0,0,1,0,0,1,0,1,1,1,1,0,0,1,0,1,1,0,1,1,
0001,07110,10,41,1,1,1,01,1,1,1,0,1,1,1,0,1,1,1,0,1,0,1,0,1,0,1,0,1,0,1,1,0,0,0,1,1,1,1,0,
1,0,00,01,1,1,11,01,0,1,1,0,0,1,0,0,0,1,1,1,1,0,1,1,0,1,1,1,0,0,0,0,0,0,0,0,1,1,0,1,0,0,1,0,
0,0,1,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,0,1,1,0,1,1,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,1,1,0,
01,10,00,,100,1,1,1,0,0,0,0,1,1,1,0,0,0,0,1,1,1,1,0,1,1,0,0,1,1,1,1,0,0,1,1,1,0,1,1,0,1,0,
10,1,10,1,1,1,1,0,1,1,0,1,1,0,1,1,1,0,1,1,0,1,0,1,0,1,0,1,0,1,0,1,1,1,0,1,1,0,1,0,1,0,1,0,1,0,
1,11,11,0,0,1,1,0,1,0,0,1,0,1,1,1,0,1,0,1,1,1,1,1,1,0,1,1,0,1,0,0,0,1,1,0,1,0,1,1,0,1,1,1,0,0,
10,1,10,1,0,00,1,1,1,1,0,0,1,1,1,1,0,1,1,1,0,1,1,1,1,0,0,1,1,0,1,1,0,0,0,1,1,1,1,0,0,0,0,1,1,
0111,11,1,0,00,1,0,0,00,1,11,1,1,0,0,0,1,1,1,1,1,1,1,0,1,1,1,1,1,0,1,0,1,1,1,1,1,0,1,0,1,
001111,1,110,1,1,1,1,1,0,0,0,0,1,0,1,0,0,1]

93.15

[0,0,1,10,1,0,0,1,1,10,1,10,0,1,1,1,1,1,1,0,1,1,1,1,1,1,0,1,0,0,0,1,0,1,0,0,0,0,1,0,0,1,0,0,1,
1,11,11,1,0,0,0,1,0,1,0,1,1,0,1,1,0,0,0,1,0,0,1,1,0,0,1,1,0,1,1,1,0,0,1,1,1,1,0,1,1,0,1,1,0,1,
1,1101,1,1,0,1,1,1,0,0,0,1,1,1,1,1,1,1,1,0,1,1,0,1,0,1,1,1,0,1,1,1,0,1,1,1,0,0,1,0,1,0,0,1,1,
1,1100,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,1,1,1,1,0,4,1,1,1,1,0,0,1,1,1,0,1,1,1,1,1,1,1,1,1,0,1,1,
1,0,0,1,0,0,0,0,1,0,1,1,1,1,1,0,1,1,1,0,1,1,1,1,0,1,1,0,1,0,1,0,1,1,1,1,0,1,1,1,0,1,0,1,0,0,0,1,
101,10,1,1,0,1,0,1,1,1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,1,0,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1,1,1,1,1,
0101,11,1,11,10,1,1,1,1,0,0,1,0,0,0,1,1,1,1,1,1,1,0,1,1,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,1,1,
10,1,11,1,1,0,0,1,0,0,1,0,1,0,0,1,0,0,1,0,1,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,1,1,1,1,0,0,1,1,1,1,
1,11,10,0,1,1,0,1,1,1,1,0,0,0,0,1,1,1,1,0,1,0,1,1,0,1,0,1,1,1,0,1,1,1,1,0,1,1,1,0,0,1,1,0,1,0,
1,1,0,101,10,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,1,0,1,0,0,14,1,0,1,0,1,1,1,1,0,1,0,0,0,0,0,1,0,1,1,
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011001,1,1010,1,1,1,1,0,1,1,1,1,0,1,1,0,0,0,1,0,1,1,0,1,1,0,1,0,1,1,0,1,0,1,0,1,0,1,1,1,
101,10,1,0,1,1,1,10,1,0,0,1,1,1,1,0,1,1,1,0,1,1,1,1,0,0,1,1,1,0,1,0,0,0,1,1,1,1,0,1,0,1,1,1,
10,011,1,1,1,01,10,0,0,1,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,0,1,1,1,1,1,1,0,0,1,1,1,1,1,1,1,1,0,
011111,1,1101,1,1,1,1,1,1,1,1,1,0,1,1,0,1]

[0,1,0,1,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,1,0,0,0,1,1,0,1,1,1,0,1,1,1,0,0,1,1,1,0,1,0,
0111,0,0,1,0,00,1,00,1,1,0,0,0,1,1,1,1,1,0,0,1,0,1,0,1,1,1,1,0,1,1,0,0,0,1,0,1,1,1,0,1,0,0,
0,011,0,1,0,0,0,0,0,1,0,1,1,1,0,0,1,0,0,1,0,1,0,0,1,0,0,0,1,1,1,0,0,1,0,1,1,1,0,0,1,0,1,0,1,1,
1,11,10,0,1,1,0,0,1,0,0,0,0,1,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,1,0,0,0,1,1,0,1,1,0,1,1,0,0,
0111,1,10,100,1,0,1,1,1,1,1,0,0,1,1,0,0,1,1,1,0,0,0,1,1,0,1,0,1,0,1,1,0,1,0,1,0,0,1,0,1,0,
0,1,0,0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,1,0,0,0,1,0,0,0,1,0,1,1,1,0,1,0,1,0,1,1,
0,0,10,1,1,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,1,1,0,0,0,0,1,1,0,0,1,1,0,0,
01,1000,,11,0,0,1,1,1,0,0,1,1,1,0,0,1,1,1,0,1,1,1,1,1,0,1,1,1,0,0,1,1,1,0,1,1,0,1,1,0,1,1,
10,011,1,0,1,1,1,11,0,1,1,1,0,0,1,0,1,0,0,1,0,1,1,0,0,1,1,0,0,1,0,1,0,0,1,1,1,0,0,1,1,1,0,0,
1,11,0,0,1,1,1,0,0,1,1,0,0,0,0,1,1,0,0,0,1,0,0,0,1,1,0,0,0,0,1,1,1,0,0,0,0,0,0,1,0,0,0,0,0,0,1,
1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,1,0,0,0,0,1,0,1,1,1,1,1,1,0,0,0,1,0,1,1,1,1,
1,1,0,00,10,1,1,1,1,0,0,0,0,1,1,1,0,0,0,1,0,0,1]

89.60

[1,0,0,0,0,0,0,1,0,1,0,1,0,0,0,1,1,1,1,0,0,1,0,1,0,0,1,1,0,1,0,0,1,0,0,1,0,0,1,1,0,1,0,1,0,1,0,0,
0,0110,10,11,10,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,1,1,1,1,0,0,0,0,1,1,0,0,0,0,0,1,0,1,0,1,1,
0001,01,11,11,1,10,11,0,1,0,0,1,0,0,0,0,1,1,1,1,1,0,1,0,0,1,0,1,0,1,0,0,1,1,0,0,1,0,0,
0,101,0,1,0,10,11,0,1,0,1,0,1,0,1,1,0,0,1,1,1,0,0,0,0,0,0,0,0,0,1,1,0,1,1,0,0,1,0,1,1,0,0,1,
1,10,10,1,10,1,1,1,1,0,1,1,1,1,0,1,1,1,0,0,0,1,0,1,0,1,0,1,1,1,0,0,1,0,1,0,1,1,0,0,0,0,1,1,0,
1,0,0,1,1,1,0,0,1,0,0,0,1,1,0,1,1,1,0,0,0,1,1,1,1,0,1,0,0,1,0,0,1,1,0,1,1,1,0,1,0,1,0,1,0,1,1,0,
1,11,10,0,1,1,0,1,0,1,0,1,0,1,1,1,1,0,1,0,1,0,1,0,0,0,1,1,0,1,0,0,1,1,0,0,1,1,1,0,0,0,0,0,0,0,
0,001,0,1001,0,1,1,1,1,0,1,0,0,1,0,0,1,0,1,0,1,0,0,0,1,1,0,1,0,1,0,0,0,0,1,1,1,1,0,0,1,1,0,
0,000211,1,0,0,00,1,0,1,01,1,1,1,1,1,1,1,0,0,1,1,0,0,0,0,1,1,0,1,0,0,0,1,0,1,1,1,1,0,0,0,1,
1,1,1,0,0,0,0,0,1,0,0,0,1,1,1,1,1,1,0,0,0,0,0,0,1,0,1,1,0,1,1,1,0,0,0,0,0,0,1,1,1,0,0,0,0,0,1,1,
01,10,1,0,0,0,011,1,0,1,1,0,0,1,0,0,0,0,0,0,1,1,0,0,1,1,0,0,0,0,0,1,1,1,1,1,1,0,0,0,0,0,1,1,
1,1000,1,1,10,,11,0,1,0,1,1,0,0,0,0,1,1,0,0,1,0,1,0,0,1,1,0,1,1,1,0,0,0,0,1,1,1,1,0,0,0,1,
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0,001,10,011,11,1,0,0,0,0,1,0,1,1,0,0,0,0,0,1,1,1,0,0,0,0,0,0,1,0,1,1,1,1,1,0,0,1,0,0,1,1,
011111,1,10,100,1,1,0,0,0,1,0,0,1,1,0,1,1]

[1,0,0,1,1,0,0,1,0,0,0,0,1,1,0,1,0,1,0,0,0,0,1,0,0,1,0,0,0,0,1,1,0,1,1,1,0,1,0,1,0,1,0,0,1,0,1,1,
1,1,1,0,0,0,0,0,0,0,1,0,0,1,1,0,0,0,0,0,0,0,1,0,0,1,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,1,1,0,0,1,0,1,
0101,0,1,1,1,0,10,1,0,1,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,1,0,1,0,0,0,1,1,0,1,0,0,1,1,1,0,0,1,
0,1,0,1,0,0,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,1,1,0,1,1,1,0,0,0,1,1,0,1,0,0,0,1,1,1,1,0,1,1,0,0,0,
1,0,1,1,0,0,1,0,0,0,0,1,1,1,1,1,1,0,0,1,0,0,0,1,1,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,0,1,0,0,1,0,0,0,
0,1,0,0,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,1,0,0,1,1,0,1,0,1,0,0,0,0,0,1,0,0,0,1,0,1,0,1,0,0,1,
1,0,0,0,1,1,1,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0,1,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,1,0,0,1,1,1,0,0,0,0,0,1,0,0,0,0,0,1,1,1,0,0,0,1,0,0,0,1,0,0,0,0,1,0,1,0,0,0,1,0,0,
0,10,0,0021,110,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,1,0,0,1,1,0,1,0,0,0,0,1,1,0,0,1,0,1,0,1,0,0,0,
0,0,0,0,1,0,0,1,0,0,1,1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,1,1,0,0,0,0,0,1,0,1,0,1,1,0,1,0,1,0,0,
0,101,0,1,1,1,0,0,0,0,0,0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,0,0,0,1,1,0,1,0,0,0,0,0,0,1,0,0,0,0,1,1,
1,0,0,0,1,0,1,0,0,0,1,0,0,0,0,1,0,1,0,1,0,0,0,0,1,1,1,0,1,0,0,1,0,0,1,1,1,1,0,0,1,0,1,1,1,0,1,0,
1,1,0,1,0,0,0,0,1,0,1,0,0,1,0,0,1,1,0,0,0,1,0,0,1]
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